y code, and programmer self-test... -

Also, Bell bill issues, throwawa
B

DATA COMMUN|CAT|ONS Bell vs. Justice, SNA, or;d a mojér modemrsurvey.
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Blending !Jata Retrieval, Entry And Management, the XL40
combines the newest distributed processing and data entry tech-
nology with an exceptional file retrieval capability. Distributed
KeyProcessing means data is entered, validated, and managed at
the source—where it originates—by people who really know
what the information represents. Distributed KeyProcessing
reduces your data processing costs by detecting and correcting
errors before they reach the mainframe, providing local pre-
processing, and optimizing the management of your
organization’s data.

First in a family of CMC Distributed KeyProcessing Systems,
the XL40 is available with one to seven keystations in a choice of
keypunch-style keyboard or typewriter style with numeric pad,
and features expandable disk capacity from 4.4 to 35.2
megabytes. Using a variety of industry-standard protocols,
including HASP workstation, the XL40 communicates with your
mainframe wherever it's located. N

Your software dreams come true with a fully compatible
subset of ANSI COBOL and XL/OS, an automatic and dynamic
multi-task operating system specially designed for the XL family.
XL/OS provides disk and memory allocation, ensures data

and system integrity, and controls all system resources. The
XL40's information retrieval package, COSAM (COBOL

Shared Access Method) features indexed files which you can
retrieve and update on the spot, ensuring instantaneous
response at the source.

Don’t just dream about it, call or write today for our brochure
on the XL40 Distributed KeyProcessing System, The DREAM
Machine for Data Retrieval, Entry And Management. With the
XL40, just as with dreams...the possibilities are unlimited.

KeyProcessing is a trademark of

s

PR

a division of Pertec Computer Corporation

12910 Culver Boulevard, P.O. Box 92300, Los Angeles, CA 90009
Telephone (213) 822-9914, TWX (910) 343-6451
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In Europe the XL40 is marketed under other brand names through a network of independent distributors and licensees.



Itel Disk Drives.

" Now you can pick one
and get the whole bunch.

That's right. Our 7330-10, ' ln cddiﬁon, Itel now '. peripherals; but in field
7330-11 and 7330-12 disk drives - offers you another alter- . i engineering, in finan-
are field upgradabile from the “native in disk drives— cial packaging, in
- smallest to the largest system. So' -~ our new 7350, which is - [ j systems and software,
whenyou have one,youreadlly - - compatible with IBM's . in total computer
have them all. For example, when 3350 and includes the ! . ccpobllﬁy
you upgrade our 7330-10toa . Fixed Head feature. Of - Choose one of ltel’s
7330-12, it's like going from an "  course, all our disk - : - dlfematives foday—
IBM 3330-1 o a 3350—without - drives have the exclusive Duc:l- .and lafer, you may want the
- giving up mediainterchangeabil-  Port feature plus Itel's patented whole bunch. ;
-ity. When you'e ready to upgrade; .- : Advanced Function Capability.
“dliyouneedtodoiscalloneof  Add the fastest access time cur- ITEL
- our field engineers. And el has ~ * rently available, and-you can
~the largest independent field = increase throughput up fo 25%.
engineering seviceinthe country. Like all ltel data products, our
G ~ : ~disk drives and control units are
plug compohble offering you
~superior performance at a lower
cost. After all, reliable, econom- .
~ical alternatives are what ltelis
: ~o|l obou’f Nof only in: compu’rer

Data Products Group

One Embarcadero Center
“San Francisco, California 9411
Telephone (415) 983-0000
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About the Cover

“Never Ending Screen"” expresses the intricate -and expanding
world of data communications. This wire and welded sculpture
is the work of artist Claire Falkenstein, who is represented in-
ternationally in museums and private collectlons, and Who cur-
rently lives and works in Venice, California.
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You know now that
western peripherals
iSNUMBERONE
in Magnetic Tape §
Gontrollers for 48

DATA GENERAL

NOVA and

DIGITAL EQUIPMENT CORPORATION

PDP_11 minicomputors.

You should also know
we make the best

Disc Gontrollers for
these minicomputers too.

For all NOVA’s, NOVA-emulators and PDP-11’s -Like our
Tape Controllers, the Western Peripherals Disc Controllers
are fully embedded. Engineered to take advantage of the
latest in solid state technology, they offer the best combi-
nation of performance, reliability and cost. Features that
make them preferred include: Total DG and DEC software
compatibility, media compatibility, and accommodation of
virtually any cartridge drive including front load, top load,
or 10-high up to 100 megabytes. -

WRITE FOR COMPLETE INFORMATION

western peripherals

(714) 991-8700 - TWX: 910-591-1687 - Cable: WESPER
1100 Claudina Place, Anaheim, CA 92805

CIRCLE 184 ON READER CARD

DRATAMATION.

EDITORIAL STAFF

Editor John L. Kirkley
- Articles EdItor Richard A. McLaughlin
International Editor Angeline Pantages
European Editor Nancy Foy
Products Editor Michael Cashman
Departments Editor Laura Semonian
Reprint Editor Pat Minford
Nows Editor Tom McCusker
Bureau Managers
San Francisco Edward K. Yasaki
Los Angeles Edith D. Myers -
Greenwich Angeline Pantages
New York Laton McCartney
Washington, D.C. Linda J. Flato
Boston Vin McLellan
- Correspondents
Minneapolis James K. Johnson
Southwest Robert F. Alexander
Australia . Ken McGregor
Editorlal Advisor Robert L. Patrick
Technical Advisor Lowell Amdahl

Contributing Editors Paul Armer, Howard
Bromberg, Phillp H. Dorn,
Louis B. Marienthal,
Carl Reynolds
F. G. Withington
William Helgason
John M. Eger

EDITORIAL OFFICES

Headquarters: 1801 S. La Cienega Bivd., Los An-
geles, CA 90035. Phone (213) 559-5111. Eastern:
35 Mason St., Greenwich, CT 06830, (203) 661-
5400. 420 Lexington Ave., New York, N.Y. 10017,
(212) 682-7760. 134 Mt. Auburn St., Cambridge,
Mass. 02138, (617) 354-2125. 6605 Burlington
Pl., Springfield, VA 22152, (703) 569-3383.
Southwestern: 2711 Cedar Springs, Dallas, TX
75201. (214) 744-0161. Western: 2680 Bayshore
Frontage Rd., Suite 401, Mountain View, CA
94043, (415) 965-8222. Foreign: 8 Pellerin Rd.,
London N. 16; (01) 249-1177; 24 Stafford Road,
Artarmon, Sydney, NSW 2064, Australia, 41-5748.

GRAPHIC DESIGN & PRODUCTION

Art & Production

Director Cleve Marle Boutell
Advertising

Production Manager Marllee Pltman
Production Assistant Alberta R. Martin

CIRCULATION

35 Mason Strest, Greenwich, CT 06830
Circulation Manager Suzanne A. Ryan
Marketing Research

Manager Deborah Dwelley

Publisher James M. Morrls

Assistant Publisher F. Douglas De Carlo

Circulation audited —

by Business Publications

Audit —
American

Member Business

*ABP Press, Inc.
DATAMATION Is pub-
H lished monthly on or
[2)  about the first day of
N every month by Tech-
nical Publishing Company, 1301 South Grove Ave.,
Barrington, Illinois 60010; Arthur L. Rice, Jr.,
Chairman of the Board; James B. Tafel, President;
Gardner F. Landon, Executlve Vice President.
Executive, Circulation and Advertising offices, 35
Mason Street, Greenwich, CT. 06830, (203) 661-
5400. Edltorial offices, 1801 S. La Cienega Blvd.,
Los Angeles, CA 90035. Published at Chicago, Ill.

DATAMATION s circulated without charge by
name and title to certain qualified individuals In
the United States and Canada who are employed
by companies involved with automatic information
handling equipment. Available to others by sub-
scription at the rate of $24. Reduced rate for
qualified students, $14. Foreign subscriptions
$40, Japan and Australia $55. Sole agent
for all subscriptions outside the U.S.A. and
Canada is J. B. Tratsart, Ltd. 154 A Greenford
Road, Harrow, Middlesex HA13QT, England. No
subscription agency is authorized by us to solicit
or take orders for subscriptions. Controiled circu-
lations paid at Columbus, OH and Form 3579 to
be sent to Technical Publishing Company, P.O.
Box 2000, Greenwich, CT 06830. © Copyright 1977 .
Technical Publishing Company. ® ‘Datamation’”
registered trademark of Technical Publishing
Company. Microfilm copies of DATAMATION may

_be obtained from University Microfilms, A Xerox

Company, 300 No. Zeeb Road, Ann Arbor, Michi-
gan 48106. Printed by Beslow Associates, Inc.

DARATAMATION



Life of Georgia Depends on

ADR's ROSCOE For Faster Job
Turnaround, Faster Maintenance

and Expanded System Access

Two years ago, Life Insurance Company of Georgia
installed ROSCOE, ADR'’s on-line conversational
programming system. It was initially installed to speed
computer program development, but Life of Georgia
quickly found that ROSCOE also expanded direct
computer access. Interactive procedures made the
system easy to use without extensive training so that
virtually any department could enter and update data =
through their own terminals. Self-prompting routines,
using ROSPROCs, could direct users through even ,7

complex systems one step at a time. Information i ""“""' i
could be entered without keying-in locations or e
other detailed instructions, and corrections couid
be easily entered right over the old information,
without re-keying whole data.

Today, nine ROSCOE equipped terminals are
located throughout the company, giving many
departments direct on-line access to 3400 operating oo e RN
programs. System specialists no Ionger wait in line - -

to do a routine job. ; i \\\ )

Program development goes faster, too. With data-
set recall, programmers call up the information they
need, key-in required changes, and send it back i ”””, ” ' mm'

e

again—without handling cards or paging through
listings. “The greatest time savings comes from
compiling COBOL programs,” noted Earl Ryan. ”mm i

“ROSCOE asks the user what he wants to do and lm !" N e '"m, ’m ”I

then tells him to enter the changes he wants to apply. nm," " "I,,, 1"“,”

Iy,

As a result, turnaround time has been reduced
at least 30%. And we have virtually eliminated
JCL type errors.”

“If we were to put our programmers back on the
old keypunch system, we would have a real morale
problem. It would be very difficult to take ROSCOE ] “““
away now,” Earl Ryan added. ] RULED

\,“‘ "'i-'lllu

complete package with full documentation and ¢ | = | R ‘*t
or:n-s:te support. APR is the only softwgre cpmpany “It would be very difficult to take ROSCOE away
with 50 branch offices and representatives in over now...," Life of Georgia Technical Analyst,
30 countries —each staffed with ADR-trained * Earl Ryan, speaking about ADR’s on-line

Each ADR producf is not just a program but a

Pt ti | programming system.
technicians. conversational prog ing sy

For more information on what ADR software can do for you, call or write

1{' APPLIED DATA RESEARCH ‘ﬁé,;SOFTWARE BUILDERS®

Route 206 Center, Princeton, N.J. 08540, Phone: 609-924-9100.

ADR software products: in use at over 5,000 installations worldwide.

U.S. offices in Boston (617) 245-9540, Chicago (312) 694-2244, Cleveland (216) 228 0880, Houston (713) 526-3188, Los Angeles (213) 826-5527,
’ New York (212) 986-4050, Princeton (609) 924-9100, Washington, D.C. (703) 281-2011.

Foreign offices in Australia, Austria, Belgium, Brazil, Canada, Denmark, England, Finland, France, Germany, Holland, Hong Kong, Israel, ltaly, Japan, Korea, Malaysia, Mexico,
New Zealand, Norway, Philippines, Portugal Puerto Rico, Republic of South Africa, Singapore, Spain, Sweden, Switzerland, Taiwan, Thailand, Venezuela.
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Introducmg
three new minr’s
that think

like mainframes.

‘\Jé‘?\ml X,
- i 'L ‘»,, ;‘y\ o

Meet Varian's
new V77 Family of high-
performance minicomputers.

Three distinctive new models. All fast.
Each powerful. A family trio most mainframes
can relate to. For help with almost any scientific,
industrial, or.data communications application.

- The V77 Family delivers all the speed and
performance you expect from Varian. Plus the
unexpected, too. In the form of total family com-
patibility and shared memory capabilities. Up and
down the family tree. For complete open-ended
flexibility. In capacity and price.

The w‘orld’s( first mainframe-on-a-board.
Our new V77-200.

Quite frankly, the new V77-200 delivers
more computing power than any other computer-
on-a-board you can buy. Handling up to 32K/16-bit

“words of 660ns MOS memory.

-Big machine features include a fully micro-

programmed architecture, an 8-register CPU,

a 32 bit arithmetic capability, powerful set of 187

v6

instructions, hardware multiply/divide, direct
memory access, programmed I/0, real-time clock,
and a teletype/CRT controller.

There’s big machine performance, too.
Example: multiplication functions handled in
4.9 microseconds —divide in just 8.

The new V77-200 means more cost-effective

.computing in many scientific, instrument control,

or data communications environments.

The in-between thats a go-between.
Our new V77-400.

If yours is a multiprocessing or distributed
processing network application, our new V77-400
just might be “the tie that binds”

Because on top of all its standard big
machine features, there’s an incredibly flexible dual
port memory. (With up to 256K/16-bit words of
660ns MOS memory in a single, standard chassis.) -

The V77-400’s dual port memory, working
with its unique direct memory access system,
functions as a bridge when linked to other V77
Family computers in closely coupled, shared
memory multiprocessor arrangements.

An optional Writable Control Store
is also available. Letting you expand the
V77-400’s instruction set to further
improve the speed of both program-
ming and program execution.

Top-of-the-line performance for almost
_any application. Our new V77-600.

Varian’s new V77-600 sets new standards

- for all would-be high-performance mini’s.

First, with a long list of standard big
machine features. Second, with up to 1024K/16-bit
words of 660ns MOS memory. And third, with a
host of performance enhancing options. Including
Writable Control Store, a floating point processor,
and special scientific and commercial firmware.

For the ultimate in performance enhance-
ment, an optional high-speed cache memory
is also offered — cutting the V77- 600 S average
execution time in half

How our mini’s speak fluent mainframe.

You won't waste any time or money trammg
our new V77 Family how to communicate with ‘
your mainframe. Or developing your own control
programs.

_ Because all V77 Family members utilize
Varian's VORTEX (or VORTEX II) operating

DATAMATION



system — two of the world’s best real-time systems. together —through shared memories, intercom-

Both systems permit concurrent job execu- - puter I/0 bus lines, and shared communications
tion by allocating priorities. And help tailor other =~ channels —as new cost-effective replacements
subsystems to fit scientific to commercial, real-time for typical “patchwork” systems.
to batch, and stand-alone to data communications ‘ ’
environments. . . . .

TOTAL, a highly efficient, network type Varian. A commitment to innovation.
data base management system, is now available Varian Data Machines has played a signifi-
as a VORTEX II subsystem. cant role in the evolution of digital m1mcomputers

Usually “for almost a decade now.

found on only Consistently producing innovations not
larger computers, only meaningful to the industry, but to the end-user
TOTAL allows as well. A look at just the last five years tells
you to define and - {he story.. ’
access your data In 1972 VDM
base with power- developed the first mini-
ful, high-level lan-  computer operating
guage processors - gystem with all the
like COBOL, FOR- - multi-task and file han-
TRANIV Level G, dling capabilities of a
and RPG-II. Opening the large computer.
door to large libraries of already ~ Avear later,
developed appl1cat10ns programs. VDM created the first #
: microprogrammed mini-
The benefits of a well-structured family. computer with a 65-bit
A Writable Control Store.
Our new V77 Family represents more than In 1975, two VDM
just a continuing commitment to total hardware firsts: a minicomputer
and software compatibility. Because it’s a commit- with a data base management
ment to solving basic price/performance needs system equivalent to those for large computers,
on several different levels. and, the first 64K word semiconductor memory
For those needing more computing package on a single board.
power, there’s a V77 that’s an affordable high- - Today, it’s the whole new V77 Family.

performance solution. ~ Well-structured and ready. Breaking new
- For those wanting e ground in terms of Varian size, compati-
less wasted overhead, bility, and price/performance. Three new
there’s a less expensive, mini’s that really do think like mainframes.
high-performance For additional V77 Family planning

alternative. literature, contact any of the 38 Varian
Plus an attrac- offices listed below, or Varian Data

tive new V77 discount Machines, 2722 Michelson Drive, P.O.

plan designed to give Box C-19504, Irvine, California 92713,

even modest-volume S : (714) 833-2400. In Europe, contact Varian

OEM buyers a big break. Associates Ltd., Molesey Road, Walton-on-Thames,
Finally, for those - Surrey, England, Telephone 28971.

with spec1al ‘multiprocessing or distributed data
- processing requirements, there’s an entire V77

Family. Specifically engineered to work well : .
fic . varian

Mini’s that thmk llke mamframes.

| .

| .

. US. OFFICES: Los Angeles (213) 598-4438, San Diego (714) 276-9462, San Francisco (408) 736-5630, Seattle (206) 641-4500, Denver (303) 770-2151, Dallas (214) 231-5145,
Houston (713) 781-0105, St. Louis (314) 739-6433, Chicago (312) 692-7184, Detroit (313) 645-9950, Cleveland (216) 238-6960, Orlando (305) 299-1592, Atlanta (404) 252-0047,
" Washington, D.C. (301) 773-6670, Philadelphia (215).643-2355, New York City (212) 325-5248, Rochester (716) 586-3273, Boston (617) 890-6072. INTERNATIONAL OFFICES: '

. Brussels (02) 4662000, Darmstadt (06151) 86386, Munchen (089) 8126093, Bensberg (02204) 61066, Amsterdam (020) 15 94 10, Stockholm (08) 820030, Zug (042) 23 25 75,
Surrey 093 22 28971, Toronto, Montreal, Vancouver, Ottawa, Calgary, Melbourne 560-7133, Sydney 43 0673, Sao Paulo (011) 240-3449, Singapore 2352602 Tokyo 403-7101,
_New Zealand 697 099, Talpel 559082
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Tha

wideband switchi
to 240Kb

Reconfigure systems using
3270 style video terminals

CEC SV

Reconfigure in seconds. Save set-up time.
Save money too, by reducing cable routing
with flexible T-BAR wide band switching.
Transfer intelligent type video terminals
between controllers or any front end

coax interface, singly or in groups

of 8, 16 or more.

Other T-BAR wide band switches available . . .

" Bell 303 V35/Bell DDS
Want more facts? Interface Interface

Write or phone today . . .

I }bar’DINCORPORATED

DATA COMMUNICATION SWITCHING EQUIPMENT 141 Danbury Road, Wilton, CT 06897
Telephone: 203/762:8351 @ TWX: 710/479-3216

) See us at Booth No. 834, Interface 77, Atlanta, March 28-30
8 ' CIRCLE 182 ON READER CARD

Lookm Back in
DATA MFlTI O N.°

On our 20th anniversary

March-Apnl 1958

5y i The. 6th annual West-
T N ern Joint Computer
Conference was ex-
pected to draw 2000
engineers and scien-
tists to Los Angeles.
The field was explod-
ing. Conference chair-
man Willis Ware com-
mented “. . . we are
confronted with a vast
and . . . confusing ar-
: ray of alternatives.”
M. Phister Attempting to bring
order out of chaos, technical chairman
Montgomery Phister of Ramo Wool-
dridge scheduled sessions ranging from
the RcA 501 to Ramac. Among the ex-
hibits, show goers saw the Teletype
model 28, Datafile “bins” from Elec-
trodata, and a 10 lps printer from Pot-
ter Instruments.

A survey article on dp salaries
pegged the data processing - division
head’s salary at an average $1150/
month; senior programmers made
$750; and key punch operators eamed
$330.

2 A A
W. H. Ware

March 1967

Fun-loving Share
members invaded top-
less San Francisco
“with no winner de-
clared.” PL/ 1 was hot;
commented one critic,
A “pL/1 isn’t dead, it’s

H. Brombers  being tortured by 0s.”
Continued speculation about the Jus-
tice Department’s interest in IBM’s
activities led off the news section.
Controversy continued to mount over
AT&T’s introduction of Telpak commu-
nications services for high-speed data
and facsimile transmission. And, in the
face of Bell proposed rate hikes, users
were taking a hard look at private

~ microwave transmission.

Howard Bromberg, in the article
“The Cobol Conclusion” copcluded
that the coBoL experiment had ended.
It exists, it works, and it grows, he
said . . . and “from this point on there
should be no more ‘why’ articles . . .
now they should all be ‘how’.”

Finally, Air Force major John
Humphries concluded that fluidic com-
puters “have a definite place in the
ever-expanding array of data process-
ing techniques.” Fortunately fluidics
never flew or in this winter of 1977 you

_ might be reading a Datamation article

titled “The Day My System Froze.”

DATAMATION



BAUDY BRIGHT,
AND WHAT
- A MEMORY.

Two to ten pages of total recall-now available on our “beauty with-
_brains’—the Omron 8030 CRT Terminal. The 8030's multi page refresh
memory option will store and retrieve up to 19,200 characters for instant
operator access. Put it to work reducing line connect time and host hand-
shaking in applications requiring store and forward and large file inquiry.
And don't overlook the 8030’ other features. It's 8080 based and 9600
BAUD —smart and fast enough for the most demanding requirements. A big
15 inch diagonal screen with effective 14 x @ dot matrix makes it very easy
to look at, and with an 8000 hour MTBF you know the 8030 will be operating
- when you need it.
So when you'e specifying CRT Terminals, remember Omron. OMRON
Corporation of America, Information Products Division, 432 Toyama Drive,
/ Sunnyvale, California 94086 (408) 734-8400.
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Love at
firstsight
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 Show thisInfertelad

to your Milgo rep.

And relive the 1960s with him.

The 1960s. A face. A smile. And buy, buy, buy.
Remember the 1960s? What a time! See it. Buy it. Do it.
It was the sixties.

You could take some starstruck kid from Kankakee.

Dress her up like a fashion model. Hand her a tube of

toothpaste. And every time she smiled, cash registers all
~over America would start to chime.

It wasn't just toothpaste, either. Automobiles. Shaving
cream. Breakfast cereal. Everything was sold that way. -
Even modems.

Take the folks at Milgo, for example. They sold modems
that way. A lot of modems.

What ever happened to the 1960s?
But, all of a sudden, the sixties were gone. And, the 1970s
rolled in like a wave.

People discovered they had networks. Not just modems
and terminals. (They also discovered that women weren’t
sex objects, but that’s another story).

Suddenly, the whole world was into networks. On-line
networks. Real-time networks. Networks that begged to
be managed.

And along with these new networks came new managers.

Managers who wanted to get inside their networks. Get in-

volved. Interact. Diagnose. Managers who relied on Intertel
" and the Intertel Network Control System to help them.

-And what ever happened to Milgo?
While Intertel was busy building network control systems,
Milgo kept right on building modems. And when they
.finally introduced a network control product, they sold it
like toothpaste. They pointed at it. They smiled. And they
“waited for the orders to roll in.

OK,Dell.
lex
0.
Fill lng
the blanks.
Orwe'lldoit

for you.

While they were waiting, Intertel introduced them to
the rough and tumble world of marketing in the 1970s.

It’s not the 1960s anymore.
If anyone tries to sell you network control with a smile
and a stage routme don’t just Slt there. Ask questions.

March 1977

Challenge them. Here are five questions that really separate
the men from the boys (and the women from the girls).

1. What is it exactly you're trying to sell me? (Beware, if
he or she stumbles on this one.)

2. How many of these
systems of yours are
installed?

3. Where can see your
system operating on-line
in a large data network?

4. Does your product have
diagnostics and trans-
mission line restoral at
all speeds from
1200bps—9600bps?

5. Why didn’t your com-
pany answer the Intertel
challenge?

Our NCS4000 is the first
Network Control System for
distributed processing.

Call the experts at Intertel.
Now call Intertel. Ask the same questions. Throw in a few
tough ones of your own. We’ll be happy to answer themaill.

We’ve had plenty of experience. Intertel has installed more
than 100 Network Control Systems. For banks, airlines,
and Fortune 500 companies.
All over the world.

Right now, management
people just like you are using
Intertel Network Control
Systems to get inside their
networks. To manage.

To diagnose. To interact.

To save money and time.

Call us and ask about them.
Or, if you want to know more
about the new Intertel
NCS4000 Network Control
System, send for our free
brochure.

We're realists. After all, it’s the 1970s.

We're realists. We know you're going to compare all the
other network control systems to our Intertel system
Good. We like competition.

But remember one thing. When it's 8:30 on Monday
morning and no one knows what the hell is wrong with
your network, you're the person who’s going to be on the
firing line.'You're the one on the hot seat. You're the one
with the whole company on your back.

That’s a bad time to realize you bought a network control
system for the same reason you used to buy toothpaste.

6 Vine Brook Park

H ‘ Burlington, ,
In er e Massachusetts 01803

Tel. (617) 273-0950

(intertel

#1 in network control

CIRCLE 56 ON READER CARD ' . . 11
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You've spent a lot of time looking at data
communications hardware, software
and services. Everybody has. But now
you've looked far enough. Whatever
your requirements, you'll find Harris
provides the remote batch terminals,
remote communications processors,
distributed processing systems, peri-
pherals, maintenance and software
support you need . .. for entry-level,

"~ medium- or high-function applications.
Read on for a close look at Harris now.
It’s a sure way to make things look up
for you!

Look at Harris
Remote Batch Terminals
Harris has two product families de-
signed to fill the needs of remote batch
terminal users: the entry-level Harris 500
and the high-function Harris 1200. Both
families are structured around powerful
minicomputers, enabling you to con-
figure the exact system you require for
specific applications . .. choosing from
families of proven peripherals. Data
communication rates of up to 50K bps
can be achieved. Maximum throughput
_ rates are possible with full-duplex
communications to central computers
supported by a Harris communications
controller.
Look at Harris
Remote Communications Processors
The Harris 1600 family is designed for

March, 1977

Look at _
Harris now.

users needing expanded capabilities in
remote communications and process-
ing. Harris provides you with a tran-
sitional bridge to distributed processing
functions via the Harris 1610 or 1620
remote batch systems.

You can begin with a Harris 1610 RBT
supporting a line printer, card reader

- and optional card punch and go on

from there to a Harris 1620 remote
communications processor with multi-
ple printers, tape drives and other
peripherals supporting multiple con-
current emulation into as many as four
mainframes simultaneously. This Harris
innovation means you can access your
in-house computer system, for example,
at the same time you access an outside

" computer utility — from one 1600! It’s

made possible by the operating system
designed into our advanced terminals.
Look at Harris :
Systems for Distributed Processing
For emerging distributed processing
applications requiring interactive
source-document entry, inquiry /re-
sponse and file manipulation ... such
as systems for order entry, inventory
control and personnel record search/
update, Harris offers enhancements to
the 1600 including microprocessor-
based CRTs, disk resident software, a
simple interactive language (REGAL)
and COBOL.

CIRCLE 63 ON READER CARD

Look Behind Harris Products

at a Great Company

Harris Corporation is a half-billion dol-
lar high-technology company operating
worldwide to supply a broad range of
equipment and services for the com-
munications and 1nformat10n handling
markets.

Data Communications, a major divi-
sion of Harris Corporation, pioneered
the development of products for remote
computing, beginning with the indus-
try’s first full-duplex terminals in the
late 1960s. We've been expanding ever
since, offering front-end communica-
tion controllers, communication net-
work control systems, conversational
keyboard terminals and our state-of-
the-art 1600 systems as well as as-
sociated peripherals. And Harris backs
up its products with complete software
resources and full maintenance by our
own Field Engineering Department
with offices throughout the U.S. and
worldwide. .

For a more detailed look at what Har-
ris can do for you, contact your local
Harris sales office or Harris Corpora-
tion, Data Communications Division,
11262 Indian Trail, P.O. Box 44076,
Dallas, Texas 75234, R4 ) 62044 00.

(1)) HARRIS

l ! ! ! ! l COMMUNICATIONS AND

INFORMATION HANDLING
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Commerc1al ECLIPSES ystems.

Because you've got better ways to spend your nights.

Your nights should be your own. But

if you're constantly forced to work into the night,

it probably means that your computer can’t
work fast enough during the day. Data General
has some timely advice: Commercial ECLIPSE
Systems.

These are high performance, real-time
data management systems that speed processing
along, all along the line. A typical batch
COBOL program, for instance, can be run
faster on a Commercial ECLIPSE system than
other small computers. One reason is because
our compiler uses our commercial instruction set.
And that makes processing fast. Plus it’s high-
level Ansi’74. Which suits business applications
perfectly. And your programmers as well.

Other unique Data General software,such
as Idea and INFOS, contribute to the high per-
formance and throughput of Commercial
ECLIPSE systems. INFOS has an index

- structure which results in faster data access.
While Idea, with its special screen development

package; can access files built by COBOL
programs. In addition, these systems
include peripherals, such as our 600 line per
minute printer, that can keep up with the rest
of the system.

" There’s one other thing about Data
General Commercial ECLIPSE systems that

will keep you from losing sleep. As your

. processing needs grow, our systems can grow

with them.

The commercial ECLIPSE. systems.
They get you out on time. Send for our booklet
before another day passes.

Mail to: Data General, Westboro, MA 01581

NAME

TITLE

COMPANY TEL.

ADDRESS

CITY STATE ZIp

ECLIPSE is a registered trademark of Data General Corporation.
INFOS is a trademark of Data General Corporation.  © Data General Corporation, 1977

‘ v Data General

- Its smart business.

Data General, Westboro, MA 01581, (617) 485-9100. Data General (Canada) Ltd., Ontario. Data General

Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melboume (03) 82-1361.
» - CIRCLE 48 ON READER CARD
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ndard ‘access modes, ‘with support for-popular.
systems. BAL Cobol and RPG 11 interfaces are

'prahenslve error recovery wnh ‘ntegrated checkpoint,

message, queuse, file and data base recovery, restart, a Iarge

repertoire of pre-programmed utility functions, and a unique

feature that provides program isolation. Over 150 INTERCOMM
sers attest to its superlorlty
Despite their dlfferences, MlNICOMM BETACOMM and INTER-

-COMM have one thing in common — the total capabillties sup- .

port of the Informatics organization around the country and

“around the world. We re the world’s Iargest lndependent soft-

- CIRCLE 26 ON READER CARD

" Company

Informatics Inc., Software Products Dept ‘D37
21050 Vanowen Street, Canoga. Park California 91 304

| want to hear more. ‘Send me literature on

DMINICOMM ' [:IV,VBETAC’OMM ['_’_'IINTERCOMM

Name.

Address

City

Computer.




minicomputers.

Nobody outgrows Digital.

You can outgrow minicom-
puters without outgrowing the
world’s leading minicomputer
company. _

___Because Digital Equipment
Corporation also makes big
computers.

The mighty, 36-bit
DECsystem-10s.

" Thenew 36-bit
DECSYSTEM-20's.

And, thanks to the
DECSYSTEM-20, your first
step into big computers
doesn’t have to be a big step
any more.

You can have one for a total
systems cost starting at under
$10,000 a month. .

The key to this amazing
price-performance is that the
DECSYSTEM-20 combines

the high performance hardware

and economy of our famous
minis with the powerful,
dependable software of our
pioneering DECsystem-10s..
With thatas a base, we went

18

on to give you other great things. batch and interactive operation

Virtual memory so you can
run programs up to a million
bytes long without running
out of core.

Some really fast hardware
for truly mammoth through-
put. ECL logic for the main-
frame and 160 nanosecond
cache memory. Both of which
are made practical thanks to
our exclusive Computer Con-
troller Operation (CCO) —

a built-in minicomputer that
handles all the unit record
peripherals, terminals, com-
munications, system monitor-
ing, remote diagnostics, and
allows system changes to be
made on-line. - ’

Streamlined versions of all
the DECsystem-10 database
software and compilers for
COBOL, FORTRAN, APL
(both Large and Small),aP/L1
subset, BASIC PLUS 2, and
ALGOL.

Concurrent multi-stream

" CIRCLE 38 ON READER CARD

- forup to 128 users.

Software that’s totally
compatible with our larger
DECsystem-10’s.

The 36-bit DECSYSTEM-20.

Digital takes you all the way.

I [ Please send more information.
l [J Have a salesman call too. .

State Zip

I Telephone
Send to:
Digital Equipment Corporation,

200 Forest Street, Marlborough, MA 01752.
Phone: 617-481-9511, Ext. 6885.

I MR1-1 M/55

dlilglit[al1 [

LARGE COMPUTER GROUP

DATAMATION




; ; i ﬁfjg yﬁ!f im lilﬁ i i i
2 : 1 ti;::‘i";“‘;fm ‘;t;[m‘m; o
RER RS ae SUHTI i b
Thalulih '

it
smﬁmmsm

i




~ Yoursystem
“depends on
ils prinfer.

- Why gamble?
'Buy Centronics.

We have more rhan 80,000 proven reliable printers in use.
So, if you’re planning to add on to, or buy, a system from
Univac, NCR, Wang or DEC—or a CRT system such as
Hazeltine, ADDS,NCR or LSI . . . buy a Centronics
printer.

Centronics printers are completely performance-
proven before they’re shipped. Then they’re backed by the
strongest “on-the-spot” customer service in the industry ...
with more than 100 professionally staffed service offices
worldwide . . . a unique, central on-line diagnostic test
center. .. a central dispatch operation—with toll-free
phone contact for immediate service. Our maintenance
contracts are so attractively priced you’ll want one for all
‘your Centronics printers.

You know your printer choice is critical so why gam-
ble? Buy Centronics. Don’t wait. Call Jack Williams today
at 1-603-883-0111. He’ll give you all the details on the
right printer for you. Or write Centronics Data Computer
Corp., Hudson, N.H. 03051, or Centronics offices
throughout the world.

EEI'ITRDI'III:S PRlI’ITERS
Simply Better

CIRCLE 75 ON READER CARD ’  PATAMATION



letters

Author, author

Your exhaustive salary survey failed to
include any mention of writer salaries
or typical job descriptions, and Mr.
Liu’s article “Software Maintenance”
(November 1976) stated that “techni-
cal writers are neither dp-oriented nor
user-oriented.” The general feeling
seems to be that technical writers are
professional writers rather than com-
puter professionals . .

Many of the same SklllS are requlred
(for a writer and programmer), and
some writers also continue to do pro-
gramming work in an effort to keep
skills sharp and to use the product
being described.

The classic notion that programmers
cannot write and that writers cannot
program is becoming less and less true.
You can still exclude technical writers
from your salary survey on the basis of
too small a sample size, but technical
writers are computer professionals and
should be represented as such. -

WiLLIAM LiBBY

) Control Data Corp

Peripheral Systems Group
Minneapolis, Minnesota

As you might expect, we agree that
dp writers are important. However, the

data base we tapped for our informa-
tion just did not include that position.

Sort system
Baker and Jefferies (“A Computenzed
Librarian”) and Miller and Ostrom
(“Source Program Management”) dis-
cuss comparatively simple and inex-
pensive ways to keep track of source
program, program in progress, and the
like (December 1976). Such fairly
simple, home-made systems frequently
- work where an expensive and elaborate
one does not.

A somewhat analogous problem is
that of keeping documentation for a
moderately large program in progress
with 20 to 200 subroutines or modules,
some still stubs, some still moving in
and out of the program, or undergoing
significant changes. A solution I have
used is the following: require that each

“subroutine contain a comment block
(4 to 7 cards) giving its name, calling
sequence, summary purpose, and sta-
tus (stub,
Make these comments easily machine-
locatable (in FORTRAN begin the starting
card cs and ending card cg). Include
a program which reads the source deck
in the library, extracts the comment
block from each module, makes a
module of the comments, includes it in

the library, and prints the comment .

March, 1977

trial version, accepted).

blocks dating the output. This gives a
quick, up to date, programmer’s guide
to the current program version.

If the modules occur in alphabetical
or functional order in the library, no
sort step may be needed for the docu-
mentary summary produced. If the li-
brary system in use cannot itself order
the subroutines in a helpful way, an
index number can be provided in the
comments for each module, and the
documenting program can sort on that
basis. ) )

EDWARD T. ORDMAN
Memphis State University
Memphis, Tennessee

Where Weksel went
We were all delighted with the piece on

Bill Weksel and Information Displays
(December 1976), with one excep-
tion—the company used to be in
Mount Kisco, but for nearly two years
has been in beautiful quarters in Elms-
ford. :
SHARLYNE T. PALACIO
- Jacobson, Altman Associates
: New York, New York

RIAD—Welcome to the '60s
Bohdan Szuprowicz’s recent litany
(“Computers from Communist Coun-

- tries,” September 1976, p. 79) of the

successes in dp development in com-

munist countries hardly seems an ob-

jective article for DATAMATION. And it
is remarkable that he bestows such re-
spect and praise on developments in
computing machinery and technique
in COMECON countries. Take for ex-
ample the claim that “four [computer
manufacturing plants] are already in-
volved in production of RIAD proces-
sors.” Consider that. In late 1976,
with almost as many years of experi-
ence in computing as the West, .with
one of the largest and allegedly most

scientifically. advanced economies in .

the world, the Soviet Union has all of
four plants producing processors (how
many?!) equivalent to machines avail-

able in quantity in the West nearly 10

years ago. In fact, R1Ap development is
so far behind Soviet projections that
they are still producing second genera-
tion machines.

As a second example, consider his
statement that on, “June 8, a Minsk
radio broadcast in Byelorussian an-
nounced that the Ordzhonikidze Com-
puter Equipment Plant began produc-
tion of the R1AD Es-1060, which is the
largest and fastest COMECON computer
to date.” On the basis of a radio an-
nouncement, Szuprowicz claims pro-

duction of a machine comparable to'

the 1BM 360/75. In light of past Soviet
performance, the real question is when
will this machine be operational; i.e.
when will a reasonable number of

. these computers ‘be built, tested, deliv-

ered, uncrated, loaded with some re-

spectable software, and staffed by peo-
ple who know how to use them effec-
tively? We already have an indication
of what is to come. This machine was
originally projected to perform at 3
million operations per second, it is “go-
ing into production” rated at 1.5 mil-
lion. What will its actual, on-the-job
performance be?

Such examples can be ‘multiplied,
but is probably as 1mportant to note
what Szuprowicz did not say. What
about time-sharing or microcomput-
ers? What about the problem of a ser-
vice structure to keep machines run-
ning? And what of the complaints of
shortages of trained personnel for even
the limited numbers of existing ma-
chines and the inadequacy of software,
complaints which sometimes reach the
pages of Pravda? The COMECON coun-
tries simply do not have dp production,
distribution, or service operations
comparable to anything now available
in the West. ~

Szuprowicz has probably surveyed
the market in COMECON countries cor-
rectly; there will be little in the way of
a long term, substantial market for
western dp hardware and software. But
his implication that these countries
can compete in exports, except
through tied foreign aid packages, is
most questionable. And his general
marketing, even advocacy, of COMECON
successes is hardly an objectlve evalua-
tion Of the state of the art in that part
of the world. We doubt DATAMATION
serves its readers well with such articles.

F. V..CARSTENSEN

S. E. GOODMAN

Center for Russzan and East European
Studies

University of Virginia

Charlottesville, Virginia

Mr. Szuprowicz replies: My article ap-
pears to have confused Mr. Carsten-

sen and Mr. Goodman as to its actual
message.

When approached by DATAMATION
to comment on COMECON computer
industries | was specifically asked to
discuss the growth and expansion of
COMECON foreign trade arganizations
and industrial enterprises involved in
production and marketing of comput-
ers. COMECON'’s lag in this industry
is already such an old hat to all of us
that it just isn't newsworthy anymore.

By outlining the magnitude of vari-
ous COMECON efforts | tried to ex- .
plain why Western attempts to pene-
trate those backward markets have
shown such relatively meager results.
DATAMATION performed a real ser-
vice by publishing the article and | am
curious to know why Mr. Carstensen
and Mr. Goodman would like to with-
hold such useful information from
many of those who often unwittingly
wasted a lot of time and millions of
dollars engaging in technological
merry-go-rounds with COMECON state
monopolies unaware that only negli-
gible sales may resulit in the end.

The Minsk radio broadcast, an-
nouncing the start of production in
1976 of a RIAD ES-1060 comparable
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letters

only to an IBM 360/75, by itself so
eloquently underscores the technology
gap that it needs no comment. Its real
importance lies in the fact that it pro-
vides ammunition to various COME-
CON ‘“anti-import committees” with
which they can put pressure on
COMECOM prospects to demand still
more advanced Western equipment
and software proposals and further re-
laxation of our Export Controls as con-
ditions for making a sale. This seems
to have escaped the notice of the Vir-
ginia Sovietologists completely.
COMECON exports are certainly no
threat today to Western manufactur-
ers in most markets and | hope we will
keep it that way in the future. But even
those few RIAD computers installed in
the West are already being exploited to

demonstrate to COMECON and third

country users that COMECON equip-
ment is ‘“acceptable” even in highly
industrialized countries.

Yet only yesterday such-annoyances
did not exist. Nor was it that long ago
when our learned Sovietologists as-
sured us that nuclear weapons, so-
phisticated missiles, and large navies
were out of reach by COMECON for a
long time to come. Those who do not
have to face the adversary out in the
field often forget that underestimating
your competition is simply bad busi-
ness at best.

In my article | have clearly stated in
conclusion that until COMECON de-
velops competitive hardware and soft-
ware and sufficient hardware produc-
tion their threat will not be serious. On
the other hand COMECON countries
have already begun competing in West-
ern markets with Western-licensed
products disregarding shortages of
such products in their own countries.
Soviet and Polish-made Fiat automo-
biles are a good example.

If Mr. Carstensen and Mr. Goodman
are professional collectors of detri-
mental data about COMECON as their
letter seems to suggest, they may also
want to look at my eminently objective
“Soviet Bloc Computer Industry and
Market 1971-1975" study published
in 1972. Computer industry problems
_sections for each COMECON country
in that study consist of superlitanies
of horror stories, inefficiencies and de-

- lays in production and installation.

But even a recent RAND Corpora-
tion study (R-1642-PR) which identi-
fies 10 computer plants in.the Soviet

“Union alone, concludes that despite
all the shortcomings the rate of devel-
opment of Soviet computer technology
is high and the start of serial produc-
tion of RIAD devices “marks a very
substantial advance.”

All these facts put together and the
absence of significantly increasing
sales of Western equipment make me
believe that in the long run the West
will do much better to secure its pres-
ent markets and leave the COMECON
to byte their own bits as best they can.

. .. and is replied to

We are delighted that Bohdan Szupro-
wicz has clarified his article that be-
gan with 13 columns of rapid-fire enu-
meration of the achievements of the
COMECON . computer industry. "The

achievements  are - presented - without-

. any explicit.or implicit comparison with
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developments in the west, and the
style of writing emphasizes success
and rapid progress. Perhaps Szupro-
wicz was writing this all tongue-in-
cheek, but if so he did himself and his
readers a disservice. Only in his last
two columns does he begin to make
the points that he now claims he was
trying to make in the whole article. As
to that principal message, that there
never was nor ever will be a large dp
market in COMECON countries for
western manufacturers, we generally
agree, and said so in our earlier letter.

We also feel constrained to respond
to Szuprowicz's accusations against
us. We were not interested in with-
holding information; our complaint was
precisely the opposite, that Szupro-
wicz's original article was misleading
and inadequate, and we intended to
suggest that fact to interested read-
ers.

Lastly, we hope that someday Szu-
prowicz might undertake to explore
what he leaves essentially untouched
(despite his claim to the contrary) in
his original article and only hints at in
his letter—i.e., the implications of
COMECON “anti-import” committees
and the process of political negotia-
tion over acquisitions of western high-
technology.

Messrs. Carstensen and Goodman

Debate on urban transit

As an expert in the field of Personal
Rapid Transit I feel that I must com-
ment on the misleading statements of
David M. Weiss printed in The Forum
of September 1976. (p. 237). Mr.
Weiss was commenting on an article
by Harry Carroll, “Next Steps in Ur-
ban Transit,” which was published in
the February '76 issue of DATAMATION.

First, I would like to point out that
the PRT guideway shown in the photo-
graphs in Carroll’s article is not car-
toon artistry. In the case of Rohr In-
dustries’ Las Vegas proposal, the
guideway was structurally. engineered,
wind-tunnel tested, built, tested, and
demonstrated to the public at TRANSPO
’72, a transportation exhibition held at
Dulles Airport, near: Washington,
D.C,, in 1972.

Second, I choose to confine my re-
maining comment to an area where I

have had papers published: Personal

Rapid Transit Controls. “Serious prob-
lems exist in attempting to transmit
and receive signals between vehicles
and central control at very short head-
ways . . . these problems are real” is a
misleading statement, for in some de-
signs virtually no communication is re-
quired, and in some other designs the
ordinary engineering problems have

demonstrated. working solutions. The .
fact that some transit systems have had

communication problems is more a tes-
timony to the fallibility of man than
technology. It is no surprise that our
society has incompetent doctors, law-
yers, and transportation engineers.

The fact that “transit vehicles do not
possess the precision of a rocket to'the
moon” is another misleading state-
ment, for it has been demonstrated in
West Germany, Japan, and the United
States that PRT vehicles can be more
precise than moon rockets. At ordi-
nary transit speeds it has been shown
that these vehicles, with their controls,
can maintain planned position within
inches.

I do not mean to imply that all
technical problems have been resolved
for all applications of Personal Rapid
Transit. I do feel that anyone inter-
ested in this exciting new field should
review the large amount of literature
available before deciding that a prob-
lem is “serious.”

R. MORSE WADE
Secretary
Advanced Transit Association, Inc.

Mr. Weiss Replies:

Mr. Wade's credentials as an expert
derive in large part from a number of
papers he has written proposing a
500-mile PRT for lower Manhattan.
Thus, he is one of the irresponsible
“no-sky” boys my article complained
about. As a researcher he may be an
\expert, but as a professional, he is too
quick to foist unproven technology on
the urban public.

Regarding the “cartoon’” description
of Mr. Carroll’s pictures, | need only
point out that he calls them “artist’s
conception” and “photomontage.” An
examination of most papers on PRT
systems will turn up even more fanci-
ful systems than Mr, Carroll’s.

With the possibility of 60,000 ve-
hicles on the system at one time, | am
confident that any responsible PRT
design will allow for the unpleasant
possibility that some vehicles may
be more than a few inches from
their ideal positions. Signals and com-
munications of some sort will then be
required to make central control aware
of the deviations so that vehicles can
be rescheduled as necessary. Since |
foresee neither an imminent change in
the fallibility of man nor in his ability to
apply advanced technology perfectly,
provisions for failure should continue.

Another point - that Mr. Wade is
missing is that PRT demonstrations to
which he refers are just that. Transit
systems must operate for decades,
not days. How long could those care-
fully-nurtured prototypes remain more
precise than a rocket in an actual
transit environment?

Finally, | agree with the 1975 study
Automated Guideway Transit by the
U.S. Congress Office of Technology
Assessment which stated: “With few
exceptions the engineers and manu-
facturers who have 'made ‘serious
studies gf the PRT concept find that
there are numerous technical prob-
lems that must be solved before PRT
systems can be deployed.” Until then,
PRT belongs in the laboratory and on

. such_proving grounds as our amuse-

ment parks. &

DATAMATION
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And at 51600 per month, AutoCOM is easy enough to afford.

In-house computer output microfiim used "And no major expense. For $1600°a

to be a complicated, expensive operation. month, you get the fully self-contained
But'now there's the AutoCOM System . in-house AutoCOM System, the compan-
from DatagraphiX, the world leaderin . “ion AutoFICHE duplicator, regular main-
COM.AutoCOM gives you cut,dry archival tenance and complete systems support.
quality microfiche with push-button sim- . Compare that to the way you're getting
plicity. No complicated installation. No. the job done now, then use the coupon

special training. No messy film processing. for more details on AutoCOM.

Dtz

*Based on standard 5-year lease terms and conditions; subject to change without notice.

CIRCLE ASVOVN READER CARD

AutoCOM.
A computer

output
microfim
system

.

r DatagraphiX, Inc.;

a General Dynamics subsidiary;

P.O. Box 82449; Dept. D; .

San Diego, CA 92138;

Phone (714) 291-9960

Please send me details on in-house
COM with AutoCOM.

Name

Title

Company

Address

City _ State




Is your terminal feeling rejected?

There have been a lot of cases of
communication terminals being
passed from manufacturer to leasing
agent to user. . . and then subjected
to total neglect. No wonder they
start acting a little strange.

At Trendata we take steps to,
prevent terminal trauma. First we
make sure you have the right
terminal for your requirements by
offering you a choice from our wide
range of printing terminals and
magnetic tape recorders.
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trendata

610 Palomar A\;e., PO. Box 5060,
Sunnyvale, CA 94086 (408) 732-1790

A\\ AN APPLIED MAGNETICS COMPANY
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Next Trendata makes sure your
people understand all the features of

“our terminals by providing proper

training. Then, when maintenance
is needed, our own nationwide
service people are right there, not
some stranger. The end result is a
well adjusted system, greater
productivity, and happier customers.

- So, if you have mixed emotions

about your present t(erminal_ set up,
give us a call. We’d like to sit on
the couch and talk about it.

DATAMATION




Don’t let static Kiss your

computer’s memory good-b

} ye!

| Set up islans of protection

with 3M Velostat Brand electrical

conductive floor mats!

Static on personnel, discharged into a terminal, can upset
the logic of your terminal, mini, or CPU . . . can send
erroneous data . . . permanently damage circuits causing
costly downtime and repair. No equipment is 100% im-
mune. Some computer equipment makers report that as
little as 200 volts of static can cause serious problems!

VELOSTAT Mats create positive paths to ground . . .
drain static away from terminal operators . . . keep them
static free. Simply place the mat where the operator
must step on it to reach the keyboard, and the VELO-
STAT Mats provide passive protection in such key areas
as these: P

¢ Around Data Entry, POS and Bank Terminals

¢ At Minicomputer and Word
Processing Stations

e Asa floor runner in Computer Room Entrances

e In front of Computer Printers
and Disc Drives

March, 1977

ly

“TO: Static Control Systems

Dept. BZF-37

3M Company, St. Paul, MN 55101 COMPANY
YES, I'm interested in keeping static away from my
terminal with VELOSTAT conductive floor-mats.

[ Please have a 3M Static Analyst call..

[J Send more information.

Name

Title

Company

Area Code Phone

Address

City , - State ] Zip
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' vCorporatron s Data Com
on the other hand is a l

On January 28

Harris Corporatlon

acqu1red Sanders

Data Systems

- Thisis 51gn1ﬁ-

cant for us. And

for you.
Sanders Data

Together, we represent a long-term commlt-

: ment tothe data processing industry by a

half-billion-dollar company known throughout
the world for quahty hlgh-technology equlp-
ment and services, -

- And we plan to be onth the leadmg edge dunng :

‘ !one of the most innovative, exciting, and produc-

twe penods that data | processing has ever seen

But what about now? What about you




Wherever it's said, however it's spelled,
informatics® fulfills the promise
of the computer...universally!

Informatics . . . the word is synonymous throughout the world
with the ultimate in modern data processing. In the United
States and many other countries it means the people, products
and services of Informatics Inc. One part of the Informatics®
world . .. a full range of information processing services, from
conventional time-sharing user languages to powerful data
base management systems provided on a nationwide network.
Includes data acquisition and reporting systems, litigation man-
agement systems, and text codification and photocomposition
services. Informatics Inc., one of the world’s leading inde-
pendent suppliers of software and services, with over 1,800
people dedicated to fulfilling the computer’s promise.

SOFTWARE PRODUCTS
PROFESSIONAL SERVICES
INFORMATION PROCESSING SERVICES

informatics inc

Corporate Offices/21031 Ventura Boulevard/Woodland Hills, California 91364/(213) 887-9040/ Telex 69-8473

®|nformatics is a U.S. registered service mark and trademark of Informatics Inc.
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fadder, and nine vears later was vice
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tight ship and being able to achieve
maor savigs. AU siac he inherited
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processing. His first task was to com-
bine the hardware (the NUY. Exchange
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Hall has also appeared betore Con.
gress cndorsing open competition in
the data communications field. & posi-
tion that's Key o siac’s continued st
cess. The firm has become one of the
fargest data communications users in
the country, relving on a varicty of
carriers including at&T, Southern Pa-
cific, and »cr for efficient, low cost
transmission facilities.

Now, an stac approaches it ditth
fiil'?!‘at‘idy Flall Bohicves the NIRRT
ton has achieved ity ougor goals
CWelve got an annual budget or 3
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volume trading dayvs when siaC’s com-
puters oo down—rthough far fewer

1
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1w with those brokerage firms who

mevitably contend s1ac’s systems peo-
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vival firms and not enough 1o them
And, of course. the old guard whoe
view siac and what it stands for as a
vehicle that’s going to destroy Wall
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stderably less vocal.

In effect. then, Hall has bucked the
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aperation, When he refaxes with his
crebe children and wiie Joun. putiers
J‘»V(H!Li ”IL’ iik‘H\C [9]] })]n\\,\ ISR R S Y}
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stot with satisfaction. He was dumb all
right. Dumb fike a fox.
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On the Roll of
‘the Dice...

Serious research into the game known
far and wide as “bar dice” apparently
is rare. When Gil Jacobs began writing
a book compiling rules for more than
70 different bar dice games, he was
unable to find any written source of
information.

Jacobs’ book, Come Up, was writ-

~ ten both for the serious bar dice ad-

vocate and for the dilettante. In 124
" pages, he describes games played in the
San Francisco Bay area which he con-
siders “virtually the world capital of a
game played around the country.”
Jacobs, branch manager of the
Northern California office of Xerox
Computer Services (xcs), has made an
advocation of bar dice. He plays regu-
larly in the bay area, but also has

played in many other parts of the

world.

g
GIL JACOBS
“There are winning strategies.”

In his book, Jacobs not only details
the rules for the games he covers but
recommends playing strategies based
on computerized odds—odds he says

showed that he, himself, had been fol- .

lowing the wrong seat-of-the-pants
strategies in many situations. “There
are definite winning strategies,” he
says. ;

Lest xcs management suspect that
Jacobs has filched some free machine
time from his ‘employer, .it must be
noted that the computing was done
by Stanford Univ. mathematician
" Howie Franklin on a Digital Equip-
ment Corp. pDP-8 at the Peoples Com-
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puter  Center in Menlo Park, Calif.
Jacobs had to explain the rules of bar
dice games to Dr. Franklin who now
may know them better than anyone
else. .
Jacobs began cataloging bar dice
games when he found there was no
other source for such information. The
idea for the book came some six years

- after he was transferred to the- San

Francisco area by 1BM. He got serious
about it three years ago when he was
hospitalized with a twisted knee from
touch football. The title, Come Up
comes from a standard challenge used
by bar dice players.

In the week following the book’s
publication (by Dixon Press, P.O. Box

23, Cupertino, Calif. 95014, $4.95),

the author personally sold 500 copies.
Now he has begun packaging what he
calls the San Francisco Dice Box
which, for less than $20, includes two
professional dice cups, 10 dice, and his
book. Anyone who has priced good
dice cups lately—generally $12 each—
might agree with Jacobs who considers
his offering a bargain. “Each cup con-
tains as much good leather as a shoe

‘ which sells for a lot more,” he says.

Jacobs has a bachelors’ degree in
economics from the Univ. of Cincin-
nati. He joined 1BM following gradua-
tion in 1958, and for 13 years held a

_ variety of marketing and management
- positions with that firm in such places

as Grand Rapids, Mich., Detroit, Los
Angeles, and San Francisco. He joined
Xerox in 1971 to open xcs’ San Fran-
cisco office which now has 55 em-
ployees, more than 100 customers, and
had billings last year of more than $5
million.

“You're in for forgery,' right?” _

In New Posts

DAVID E. REA was promoted to
Manager of Information Systems for
the Bag Div. of Union Camp, Wayne,
N.J. . . . ROBERT L. CHIODO was
appointed corporate manager of infor-
mation systems for ther Tappan Co.,
Mansfield, O. . . . E. J. BUECHE

joined Morrison Inc., Mobile, Ala. as .

director of management information
systems. . . . IBM vice president,
CHARLES P. BIGGAR, was named
president of the company’s field engi-
neering division. . JAMES A.
LENEHAN was promoted to systems
development officer for FIS (Financial
Industry Systems), Hartford National
Bank’s limited partnership with Martin
Marietta which' provides data process-
ing resource management to banks, in-
surance companies, and other financial
institutions. . LAWRENCE D.
SAULT was named vice president of
industry operations for the Commer-
cial Div. of Computer Sciences Corp.
... JEROME T. LOEB was promoted
to senior vice president—control op-
erations of The May Department
Stores. . . . JEROME KORNBLUTH
was named a vicé president of Infor-
matics Inc., PMI Eastern Div. ... DR.
ROBERT H. ANDERSON was named
head of the information sciences de-
partment of The Rand Corp. . .. WIL-
LIAM F. SULLIVAN was appointed
vice president of the Financial Data
Services Div. of Automatic Data Pro-
cessing, Inc. . . . JOANNA HWANG
was named vice president of EDM
Computer Services, a Memphis-based
computer management service com-
pany. ... 3%
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Advertisement

Notes and observations from IBM that may prove of interest to data processing professionals.

Telis v Vgl %o v P AN *

These panels, assembled on the farm, form bins which store corn or wheat.
Behlen Manufacturing Company makes agricultural equipment. The complete
manifacturing control system is processed remotely on a System/370 Model 158 at the

) Wickes Corporation data center in Chicago. )

Centralizing DP
Spreads Benefits
for Wickes

At Behlen Manufacturing Company,
a new manufacturing control system has
enabled inventory reductions of 15 per-

"cent below projected levels and elimina-

tion of most backorders.

“Sales people can commit to delivery
dates with confidence,” says Warren
Rood, director of manufacturing for'the
Columbus, Nebraska division of San
Diego-based Wickes Corporation. “We
are meeting our customer schedules like
clockwork. Management can query any
aspect of shop or inventory status, and
the progress of any customer’s order can
be queried from terminals in Colum-
bus.” _ : E

“When we decided to set up an on-
line system in Nebraska, we looked at
the options,” adds Nick Fergadis, direc-
tor of management information’systems -
for the parent company. “We could in-
stall a larger computer and staff up to
implement the application. Or we could
install terminals and draw on our corpo-
rate resources for both computing power
and systems expertise. .

“With similar decisions looming in
other divisions of the company, we de-
cided to centralize. We wanted the
economies of supporting the corporation
with one data center, using one IBM
System/370, and with the professional
talent we can assemble in a corporate

group.

“Clearly, we could do a lot of things
for our divisions that they couldn’t afford -
individually.”

Behlen makes prefabricated build-
ings, a wide variety of storage, handling
and processing equipment for farms, and
hydraulic machinery.

“About 30 percent of our productien
is job-shop work,” says Rood, “either.
made to order or built to customer speci-

fications, and this fabrication is fully in-

tegrated into the manufacture of our
standard products. At any one time, we
have about 14,000 shop orders open, and
we control a total of 47,000 inventory

items. .
“Computer control is a must in an’
(Continued on third page)-
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~ Endangered Plants Get Help from the Computer

Because of man’s steady encroach-

ment on the environment, hundreds of

‘plant species in the United States may
face early extinction. The Office of En-
dangered Species of the Department of

Interior issues periodic lists of -

“threatened” or “endangered”
species. But protective action
is largely up to individuals.
* Now botanists have a
natural ally in the
computer, which is
being used to make
existing data on
plants, including
endangered ones,
far more accessible
" and useful. -
Under the direc-
tion of Theodore ]J.
Crovello, profes-
sor of biology at

The Notre Dame com-
puter data base is made up of
over 100 species of the mustard family

foundin U.S., one of which is the
threatened Streptanthus his-
pidus shown here.

Indiana, data on over 100
species of the mustard
family found in the U.S.

‘ " the University of Notre
A % Dame near South Bend,

¢ computer. This is one of
the first attempts to com-
puterize a monograph on
plants. Data on over 35,000 indi-
vidual colléctions of mustard plants
preserved in museums across North
America has been captured in the
Notre Dame data bank.
“Although this data has been
available for decades, we had to
wait for the computer as the
medium through which we could
rearrange and analyze it ef-
ficiently,” says Dr.
Crovello. “Now we can
determine in seconds
the counties of the
U.S. in which a sup-
posedly threatened species
has been known to occur, and

how long it has been since it was last

collected.”
Dr. Crovello points out that “the

IBM System/370 Model 158 can swiftly

“has been entered into the -

print maps of the entire U.S., or of a
particular state, according to selected
criteria, such ‘as the relative similarity
among the counties of the species’ dis-
tribution. And it can answer questions
such as, ‘At what time of year is this
species in flower?’

“There are an estimated 250, 000

-species of vascular plants in the world,
- 20,000 of them in the United States,” Dr.

Crovello points out. “Modern classifica-
tion of these plants has been going on
since the 18th century, with the resulting
data accumulating in collections and
catalogs scattered all over the world.
“Inevitably, such data varies greatly
in precision and completeness, present-
ing real difficulties of nomenclature and

" missing information. Nevertheless, the

development of large computerized
plant data banks is now demonstrably
feasible as shown in several projects. It
represents a major breakthrough in plant
systematics and related fields, permit-
ting comparative studies of plant life on a
scale not hitherto practicable.

“And it might possibly help to pre-
serve some of the many rare species of
plants now in danger of vanishing from

" the earth.”

MYVS: Real Muscle for Large Systems

Processing a complex job stream
makes unique demands on operating
system software. And in a communi-
cations-oriented environment, the sys-
tem must be able to handle large vol-
umes of work in an unpredictable mix of
batch tasks and terminal transactions.

Typically, a large system supports the
mainstream operations of a company. To
meet extremely high standards of
availability, the system control program
must be reliable and thoroughly tested.
It must be flexible to permit frequent
“enhancements and revisions. Error re-
covery facilities must be complete and
sophisticated.

OS/Multiple Virtual Storage (MVS)
is the IBM system control program de-
signed to meet these requirements. By
providing a separate 16-megabyte virtual

address space for each user, it presents a .

simplified environment and insures that
‘no application can adversely affect any
other. Error recovery facilities automati-
cally accommodate most errors without
involving the operator.

Users have found conversion from
.OS/VS1, OS/MVT, or OS/VS2(SVS) rela-
tively smooth and efficient. And now a
pregenerated system, the Installation

,32 ..

Productivity Option (IPO) reduces the
manpower and machine resouices re-
quired for conversion. IBM has prepared

a brochure, The IBM Installation Prod-’

uctivity Option, available by request to
the address in the box onthe opposite
page.

MVS has made more capacity avail-
able to users by enhancing throughput.
In use in over 430 CPUs in the U.S., it
permits .growth in smooth, simple steps
in any direction. Users include Cum-
mins Engine Company, Sikorsky Aircraft
and the Mellon Bank.

And the Attached Processor system
is now proving its ability to significantly
increase system throughput in such
companies as John Hancock Mutual Life
Insurance Company.

In Attached Processor and Multi-
Processor configurations, MVS dis-
patches work on the basis of maximum

efficiency and user-selected priorities. .

To the operator, the system is a single
high-capacity processor. And the control
program in a Multi-Processor configura-
tion can‘isolate any portion of the system

_ for maintenance—processor, memory

segment, or peripheral—without affect-
ing the rest of the system.

DATAMATION



Superfast Printer Aids Woolworth Marketers

Until a few months ago, the Central
Accounting Office. of F.W. Woolworth
Company had to keep six high-speed
printers running at top speed more than
20 hours a day.

This constant production was re-
quired to provide a wide range of reports
used throughout the company.

Now one IBM 3800 Printing Subsys-
tem prints most of Woolworth’s reports—
at a top speed 0f 13,360 lines per minute,
using laser and electrophotographic
technology.

The Central Accounting Office in
Milwaukee produces a multitude of
major weekly and monthly reports for
the Woolworth and Woolco retail stores,
as well as for regional offices and corpo-
rate executives. Some reports must be
produced in many different versions for
different recipients; a printing run can
involve multiple pages for each of the
1,800 stores.

The office also pays over a million
invoices a month, bills over one million
credit card accounts a month, and han-
dles capital accounting, tax accounting,
and other reporting functions—for which
the 3800 prints the output.

Formerly, just scheduling output
through six printers — two 1,100-line-
per-minute and four 600-line-per-

minute units—had been quite a difficult

challenge, says Patrick J. Nelis, division
manager of data processing. “And this is
perishable information: store managers
need it in time to make operating deci-
sions. .

“Some reports took 8 to 10 hours to
print. Switching forms from, say, two-
part to four-part paper took time. And
then we had to deleave and burst, and
sometimes collate the output of two or
three printers to assemble one report.

“But the 3800 is so fast that multipart
paper and carbon paper can be elimi-
nated. A report required in multiple
copies is simply printed the required
number of times. This also eliminates

Adbvertisement

F.W. Woolworth operates.some 1,800 retail stores across the U.S. Now one

IBM 3800 Printing Subsystem helps to speed sales, merchandising and accounting
reports to store managers and regional offices.

the time and additional cost of deleaving
and handling carbon waste, and every-
one now gets an original. ’

“We paid as much for carbon paper as
for printing paper,” Nelis says. “Two-part
forms cost approximately three times as
much as single-part forms. All told, our
paper cost savings are running more than
16 percent.

“In addition, we’ve reduced our
forms-changing operations, our printer

scheduling headaches, and much of the
effort of separating and assembling re-
ports after printing.”

With one special character set, the
laser prints straight horizontal and verti-
cal lines. “Some of our report forms
change as new requirements emerge,”
says Nelis. “With this capability of the
3800, we can meet these needs without
printing new forms and discarding
supplies of old ones.”

Wickes...

(Continued from first page)

environment like this. We had a good bill
of materials processing system and basic
production control. But we wanted
much more function—in particular, an
online order entry and inquiry system to
improve our responsiveness to the needs
of our customers.”

Today, Behlen uses the System/370
Model 158 at Wickes data center in
Chicago, accessed by seven terminals at
the plant in Columbus, Nebraska: six
IBM 3277 Display Stations and a
diskette-oriented IBM 3776 Communi-
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cation Terminal for entering batch work.

“Now,” Rood says, “we’re getting into
some new areas of payoff, made possible
by the centralized manufacturing con-
trol system. We are running studies of
inventory movements, to see which
older items we can take out of the prod-
uct line. And the computer is helping us
in physical distribution, guiding us in
staging delivery items for optimum truck
loading.”

“For Wickes at the corporate level,”
Fergadis says, “one benefit has been a
gain of in-house expertise in material re-
quirements planning which can be trans-
ferred to other divisions.”

DP Dialogue is designed to provide .
you with useful information about
data processing applications, con-
cepts and techniques. For more in-
formation about IBM products or
services, contact your local IBM
_branch office, or write Editor, DP
Dialogue, IBM Data Processing
Division, White Plains, N.Y. 10604.

Data Processing Division
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Getting
and keeping
timeshare
~ business:

Batch, but only batch.
There’s no denying the demand for
on-line services. (Look how some of
the remote computing services have
prospered.)

: So there’s the problem of adding
a timeshare capability. At low cost,
so you can offer a low-cost service.
But with the capability to grow with
your business.

There’s the problem of security
for proprietary software and data. The
proﬁlem of delegating control of sys-
tem resources, without losing overall
control. The problem of accounting
for system use—especially use of
added-value software. And the prob-
lem of knowing what is happening
‘anywhere in the system, at any time.

Solving these problems could
make you successful in timeshare a

Remote computing services and batch-
service bureaus face a number of

problems. well as batch. :
Problems which, if not solved, Remote, but losing business.
could mean the beginning of the end For remote computing services, keep-

for most of them. ing customers is often the biggest
Maybe even your company. problem.

Basic Timesharing Inc.,870 West Maude Avenue, Sunnyvale, California 94086. Sales offices: East: Cherry Hill, New Jersey (609) 662‘-1122 i
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After a time, many customers
begin to feel they’re putting out too
much money for your service. They
check out your competitors. Or think
about an in-house system.

Finding a way to extend your
services downward in cost could
turn your biggest problems into even
better customers.

Small, or just starting out.

You may already have a small time-
sharing company. Or you're planning
to start one. Your first problem is
finding a computer you can afford.
One that’s also a real timesharing
computer. With management features
the big timeshare computers offer.
Solving this problem could make
your small company a big success.

Problems solved here.

These problems you're facing in your
firm, timeshare or batch, large or
small, can be solved with the com-
puter made by us: |
- Basic Timesharing, Inc.
We're the computer manufacturer
with timeshare experience. We un-
- derstand the unique problems of your
business. o

And that’s what has helped us
Froduce a computer so uniquely right
or the timesharing business.

The BTI 4000 Interactive Time-
sharing System. |

A remote computer’s computer
The BTI 4000 was built from the
drawing board up for timesharing.

To maximize operational capabilities.
To minimize operating costs. To give
you more.

You can start for just $35,950. For
that you get a ready-to-go system
with 7.5 megabytes of storage and 8
ports—just add terminals.

You also get BASIC-X, an unusu-
ally powerful extension of the BASIC
user language, enhanced for business
programming.

‘The BTI4000

You get hierarchal account or-
ganization, allowing you to “‘sub-let”
portions of the system. Which lets
you earn income without overhead,
while still maintaining total control.

~ You get protection for your pro-
prietary software that allows you to
sell systems with your software on
them—and still keep your software
proprietary.

You get continuous system
availability, because software
housekeelping' can be performed with
users on-line.

You get room to grow, because
the BTI 4000 is a modularly-expand-
able system. Add disk storage to 400
megabytes; expand user capacity to
32 ports; add peripherals ]j_Ee indus-

' try-compatible magnetic tape and

a line printer.

And you get around-the-clock,
on-line support for all your systems,
no matter where they’re installed.

The BTI 4000. To help you get
more timeshare business, and keep
the business you have. :

Get the complete details today.

Means Business.

Southeast: Atlanta, Georgia (404} 433-0900; Midwest: Minneapolis, Minnesota (612} 854-1122; West: Sunnyvale, California (408) 733-1122
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calendar

‘MARCH

Personal Computmg Shows, March 19-20, Los Angeles
Also held in Philadelphia, April 30-May 1; and Boston,
June 18-19, these shows will feature exhibits of new micro-
computers for homes, schools, and small businesses: A
personal computer can teach, calculate income tax, play
games, or act as a burglar alarm. Three seminars will be held
to show the average person how to program a personal
computer, and one will teach how to build a computer from
a kit. For the more advanced, there will be six intensive
courses on microprocessors. Fee: $10.00, two days; $6.00,
one day. Contact: Personal Computing, 401 Louisiana S.E.,
Albuquerque, N.M. 87108 (505) 266-1173.

Computer Designers’ Forum, March 29-31, San Francisco.
Designing microprocessor systems will be one of the main
focal points for case studies during the conference program
scheduled in five major cities beginning March 29. Each day
will begin with a tutorial based on a. daily theme, such as
“Evaluating and Using Microprocessors.” The forums will
be held in Los Angeles, April 5-7; Chicago, May 3-5; New
York, May 10-12; and Boston, June 7-9. Contact; Edward
Bride, Computer Caravan, 797 Washmgton St., Newton,
Mass. 02160 (617) 965-5800.

System 2000 Users for Technical Exchange, March 30-
April 1, Austin, Tx. This three day conference will have
over 20 presentations covering such topics as: computer
assisted retrieval system; introduction to data base technol-
ogy; support of large data bases; and use of the System 2000
report writer to extend the capabilities of natural language.
The keynote speech will be “People and Machines: Is the
Gap Closing?” The conference is not restricted to ASTUTE
members and is open to anyone wishing to learn more about
data base management. Contact: Ken Wilton, Ontario
Hydro, 700 University Ave., Ms M-1C10, Toronto, Ontario,
MS5G 1X6 (416) 592-6834.

APRIL -

Microcomputer *77, April 6-8, Oklahoma City. Co-spon-
sored by the IEEE, this conference concerns microcomputer
systems, a survey of the range of current applications, and
exploration of potential areas for future development. It
includes data acquisition, control, communication, and in-
strumentation, with emphasis on exhibits and papers pre-
sented in the technical sessions. Contact: Dr. S. C. Lee,
School of Electrical Englneermg, Univ. of Oklahoma, Nor-
man, Ok. 73019.

Update *77: A Growth Experience, April 13-15, Van-
couver, Canada. This conference, sponsored by the Van-

““couver chapter of DPMA; is structured on three tracks to be- -

of interest on management and technical levels. Workshop
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topics include: Evaluation and Selection of Minicomputers;
Managing the Data Entry Operation; Data Base Manage-
ment Systems; Structured Programming; and The People
Side of Systems Management. Contact: Elan Data Makers,
826 Homer St., Vancouver, B.C. V6B 2W5 Canada.

Symposium on High Speed Computer and Algorithm.Or-
ganization, April 13-15, Champaign, Ill. This symposium
will bring together-people involved with. machine organiza-
tion, software, and algorithms for high speed computation,
and will present papers on the subject of computer organiza-
tion (parallel, pipe-line, or multi-processors), compilers,
languages, and operating systems. Experts will present a
picture of current computational capabilities, an assessment
of the successes and failures of high speed systems in recent
years, and an indication of future needs and directions. Fee:
$50. Contact: David Kuck, Dept. of Computer Science,
Univ. of Illinois, Urbana, Ill. 61801 (217) 333-3373.

Information Industry Conference and Exposition, April 18-
21, Washington D.C. “The Emerging Information Man-
ager: Bridging the Information Gap” is the theme of this
conference. In three days of workshops, panel discussions,
case studies, and exhibits, it will focus on the problems
information managers encounter and will explore available
solutions. Highlights include: management seminars review-
ing new technology, “hot topic” workshops designed to

update the manager’s staff, and career advancement semi-

nars geared to specific opportunities in the information field.
Contact: 1A, 4720 Montgomery Lane, Bethesda, Md.
20014 (301) 654-4150.

EDP Auditors Association, April 21-22, Los Angeles. Cov-
ering functional areas of data processing and the responsibil-
ity of the edp auditor in those areas, “The Changing Role of
the Auditor in the EDP Environment” is directed toward
data processing management, consultants, audit managers,
and edp auditors. Fee: $65, members; $80, non-members.
Contact: Ms. Renee Miller, Price Waterhouse, 606 S. Olive
St., Los Angeles, Calif. 90014 (213) 625-4584.

Computers in Banking, April 27-29, Paris, France. The

sixth annual international banking seminar has a theme of-

Cost and Profit Control in Banking. Administration produc-
tivity, reduction of non-productive costs, and evaluation of
banking organizations will be subjects for discussions, with
Michel Durafour, French Minister of Finance, presiding.
Contact: Patrice de Cassini, INSIG, 5 rue Quentin-Bauchart,
75008 Paris, France.

ON THE AGENDA

Interface *77, March 28-30, Atlanta (800) 225-4620. Simu-
lation Symposium, March 16-18, Tampa, Fla. Data Process-
ing Technology: 1977-1981, March 23-25, New York
(213) 450-0500. Computer Architecture Symposium,
March 23-25, College Park, Md. (202) 767-2903. Cor-
porate-to-Corporate EFTS Conference, March 20-23, New
York (312) 693-7300. 1977 Northwest Computer Expo,
March 29-31, San Francisco (617) 965-5800. West Coast
Computer Faire,- April 15-17, San.Francisco -(415) .851-
7075.
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A tactful suggestion for your
Uniscope,TD,or VIP:

. Now something for yourope tol
_Harris 8000 Series termmals are compact
Smart looking. Easy to move and position, becau
‘ they re half the size and weight of most othe) te
_minals. And they keep cool and quiet. ,
Finally, something for your treasurer. The
Harris 8000 Series is priced lower—up to 25%
lower—than those other terminals. -
The Harris 8000, from the terml
 specialists. It makes your Univa
e Honeywell or Burroughs outc

‘of fish, unless you do somethmg
~ Like call us for details and a demo
. stration. Harris Corporation,
~Data Communications Division,
~P.O. Box 1408, Nashua, NH 03061
, (603) 885- 6685 :

- COMMUNICATIONS AND
. INFORMATION HANDLING
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A few months ago we predlcted that our CAROUSEL prmter w1th 1ts foxms handlmg capa— -

bilities was going to be an instant success. We wereright. :
We told you then that there was more to come. That we were starting to bu1ld the most compre— s
hensive line of terminals ever offered by a single manufacturer. :
We didn’t want to keep you waiting. This week we're unveiling the first two new products in our

- CRT line: the FOX-1100, a low-cost, not-so-dumb CRT; and the OW1-1200, an editing termmal“ o

that’s remarkably easy to program. A different breed of terminal. With a different kind of service. |

Other manufacturers offer “worldwide service. ” We go a lot further. At PERKIN-ELMER we , o

offer No Hassle service. All our terminals come eqmpped with our No Hassle, 800 toll-free service.
phone number. One call does it: We give you service where you need it, when you need 1t We re
there. Not just “worldwide,” but wherever you are. ‘

A better termmal means better serv1ce. PERKIN ELMER DATA SYSTEMS means both

"'I"-"EFRKIN ELMEH TEF!MINALS
DATA SYSTEMS DIVISIDN

Randolph Park West, Route 10 & Emery Avenue 1505
- Randolph, N.J. 07801 (201) 366-5550 TWX 7]0—987-79|3

e Overseas, call: 44895 5244| Uxbridge, UK
ey - '887-1000 " Sydney, Australia
4|6-677 8990 - Mississauga; Ontario, Canada
031/450/160 -~ Frolunda; Sweden
2200949 - ' Singapore -
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' W1th smarts

" CUSTOMER

‘NEED ..
-Easy-to- Reaﬂ
Display: s

z 4‘Ablllty to Enter Data ~

G Anywhere on Screen
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. Low Operator

“Accessible
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The perfect edxtmg terminal for transaction processmg must be more than a httle blt smart. It has-
to be wise like our OWL-1200. With features that assure high accuracy source data ¢
editing, smphﬁed host computer programmmg, and reduced host computer loading. :

Our OWL glves you all the human engineering features you get w1th our FOX 1 IOO plus a lot
more. And the price is right. Just $1496 in quantities of 25. :
' Check the companson chart of edltmg termmals to see all the reasons why the OWL 1200 is.

simply ¢ mcomparable

PERKIN-| HAZEL- |~~~ |
ELMER | TINE .| LEARSIEGLER | ADDS
"USER : e MOD.1 | b
REQUIREMENT FEATURES 2 OWL-IZOO EDITI‘NC-- ADM-1A | ADM-2 | 980
High - Protected fields ‘ Yes | Yes i Yes 1 Yes | ‘:Y‘és_
gggagﬁry Low-intensity fields Yes Yes Partial . 5V:Partial “ | Partial -~
Accuracy Numeric only fields - Yes Yes No | No‘} CINo
Inverse video fields Yes | Yes No ~No. [ "No- -
Line drawing capability - 5 a ~Yes | N‘o’ 4 No ‘Np:u o Yes o | e
Simple, Insert/delete character - ; Yes Yes Partiall . | - Yes. \
(l:fag&;iltmg Insert/delete line h : Yes Yes |- P:;‘\rtiall‘ ‘ Y¢§\; ‘
Minimized Host programmable send keys send Yes “No~ " No ° No
Loading on all data, send only unprotected data, - o : & i Joae
Host Computer ~ send only data modified by operator, -
o send only a “request to send” header. :
Simplified * Ability of host CPU toread | Y
Programming device status. L

- Simplified

Program

Debugging -

Cost

Effectiveness

~.*When unit includes editing capabilities, 24 x 80 display, 'nm}xcﬁé pad, and ;xpper[ lower case characters.

- Ability of host CPU to read
device mode key settings and
" communication optlon straps

Program override on mode key settings Yes i

“Transparentmodepermitsall | - Yes'
- characters to be displayed S

OEM bprice in qua'nt,i'ties"of 25* .

fast data

:Ye‘s“ e No No o No""

81670 |

| 1496 |

;- !No K;y‘ Require; Two Key Code . :

T‘t‘-: HM“IN’AL
DIVISION -

; F’EF!KIN ELMEF:(
‘ DATA SYSTEMS

* Randolph Park West, Route 10 & Emery Avenue
Randolph, N.J. 07801 ~ (201)366-5550 ' TWX: 710-987-

o "‘ovmeas call:4895-52441  Unbridge, UK

'887-1000 - Sydrey, Australia
o 416-677- 8990 - Mississauga, Ontari
103174501160 Fro!unda Sweden






source data

SOURCE DATA provides  information
on books, courses, references, reports,
periodicals, and vendor publications.

.The Phone Book

by J. Edward Hyde

Henry Regnery Company, 180
N. Michigan Ave., Chicago,
1li. 60601 (1976)

170 pp. $7.95

The subtitle on the jacket cover tells
you that inside is “What the telephone
company would rather you not know.”
A rather seductive invitation, really.
Much like “everything you always
wanted to know about sex, but were
afraid to ask.” Well, not exactly.

However, the telephone company
for its size and influence (as the data
processing industry is beginning to un-
derstand) is still an enigma to the aver-
age American. Since Joseph Goulden’s
Monopoly (Putnam, 1968) there is yet
to be a serious, in depth explanation of
the internal machinations of Ma Bell.
Even Telephone by John Brooks
(Harper & Row, 1975), purportedly
commissioned sans editorial oversight
by the telephone company, while a
scholarly work, lacked the vigor and
intensity of analysis that was Goul-
den’s.

Unfortunately, The Phone Book
fails on both counts: it is neither a
serious analysis of the Bell system’s
‘workings, nor discloses very much of
what we might really want to know
about the telephone company. The
book does not answer why Bell filed
the - Consumer Communications Re-
form Act, or go into any of the history
of the 1956 Consent Decree, or the
terms and conditions which presently
preclude AT&T from entering the data
_processing markets.

Few aspects of the present contro-
versy are mentioned, with the excep-
tion of a few references to the Inter-

connect industry and how much the -

1600 telephone companies ‘“‘whose in-
~ fighting sometimes becomes embar-
rassing to watch (can) band together
with the fervor of religious fanatics to
defeat a common enemy.” Hyde does
speculate on Bell’s enlightened market-
ing approach, .but “wonders why it
took an act of competition to force the

“‘company to ‘do these things. If these .

products were available prior to the
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Carterfone decision—as most of them
were—then the matter becomes a
powerful indictment of the company’s
‘public be damned" attitude. Score .one
for Hyde.

In fairness, the author does arrive at
one interesting conclusion, albeit with
little documentation or support, that
the phone company should get out of
the telephone market which, he says,
would be good for the competition and
the customers. “If the phone company.
did take this giant step, he reasons, it
would lose about half of its annual
income and two-thirds of its over-
head.” “By getting away from equip-
ment sales, the company’s profit would
be less, but the margin would be
higher.” But, Hyde says, the telephone
companies are not “geared to thinking
along such lines”; so it is unlikely to

happen.

J. Edward Hyde, it should be noted,
is a nom de plume, and was reportedly
a former middle management em-
ployee of the phone company, now a
magazine - editor, teacher, and free-
lance writer. Thus, this book is held
out to be an insider’s view of the tele-

- phone world as seen from someone in

a position to know. In fact, Charles W.
Saults, Hyde’s real name, only worked
for the telephone company (South-
western Bell, according to Bell
sources) from 1970 to 1973, and then

" ‘not in 2 management capacity but as a

sales-service representative in the mar-
keting department—hardly the per-
spective to speak broadly or with any
authority about. very much of the
company’s practices, operations, phi-
losophy, whatever. This inexperience

- comes ‘through as ‘“Hyde” or . if.you

will, “Saults,” discusses the corporate

environment, service concepts, public
relations policies, etc. Hyde is “also
dead wrong on other matters, such as
claiming Bell uses its responsibility to
collect excise taxes to make a profit of
$26.4 million in 1974 (peanuts for
Bell).

Hyde has done some of his home-
work, or course. And the chapters on
“Ripoffs, Robberies, Blue Boxes, and
Fraud” and the Appendix on “Sickies,
Salesmen, and Other Weird Calls” can
be amusing, if not edifying. Likewise
his attempts to portray the size of Bell
with such trivia as; the telephone
company uses.enough “wire to reach
from the earth to the sun and back
again three times with several million
miles to spare” and “Bell’s reported
uncollectable debts of $150 million
were more than the annual profits of
RCA, Philips Petroleum, Boeing, In-
ternational Harvester, Firestone, or
Litton” are interesting.

Short of that, The Phone Book is
nothing more than a contribution to I.
Edward Hyde, excuse me, Charles
Saults’, pocketbook, and a lesser con-
tribution to the information wasteland.

—John M. Eger
Former acting director of the Office of
Telecommunications Policy, Mr. Eger
is an attorney with the Washington,
D.C., firm of Lamb, Eastman & Keats.
He is also an advisor to the White
House office of Science and Tech-

nology policy, and a Datamation Con-
tributing Editor. ’

COBOL With Style:
Programming Proverbs

by Louis J, Chimura and
Henry F. Ledgard

Hayden Books; Rochelle Park,
N.J., 1976

148 pp., paperback, $5.45

Programming Proverbs
by Henry Ledgard

Hayden Books, 1975 . -
144 pp., paperback, $6.50

Programming Proverbs for
FORTRAN
Programmers

by Henry Ledgard

Hayden Books, 1975
144 pp., paperback, $6.50

COBOL With Style is the long awaited
coBoL volume in Hayden’s series on
programming style. Louis Chimura has
joined with Henry Ledgard to address
the stylistic issues peculiar to COBOL
and to supply material on program-
ming style not mentioned in the earlier
volumes in the series.

All three books begin with an exten-

sive set of “proverbs”—guidelines for

programmers covering program design,
e.g., “Define the Problem Completely”
and “Proceed Top-Down”; program

__structure, e.g., “Use Procedures” and

“Plan for Change,” and program un- |

DATAMATION



derstandability, e.g., “Avoid Tricks”
and “Use Good Mnemonic Names.”
Extensive though sometimes contrived
examples illustrate these proverbs.
These examples, and sometimes the
. proverbs themselves illustrate the ap-
plication of the rules to the language
being considered. In COBOL With
Style, for example, “Use Procedures”
becomes “Use PERFORM and CALL”
and deals with the place. of each of
these constructs in modular coBoL.

Following the proverbs is an exten-
sive discussion of program design by
stepwise refinement of pseudo code.
Unfortunately the authors never quite
define the control structures used in
the pseudo code, nor do they explain
how these structures may be realized in
COBOL or FORTRAN. Top down design is
illustrated by showing the design and
implementation of a medium size pro-
. gram. While the other two books pre-
sent a Kriegspiel checkers referee, CO-
BOL With Style presents a payroll ex-
ample typical of coBoL programs. It
also has added a welcome new section
on creating functional specifications of
problems., :

Another feature new to the cosoL
books is a chapter on program stan-
dards suitable for adoption by a pro-
gramming group. These standards en-
courage consistency, as well as style
among programmers. For example,
one standard suggests that a standard

set of user-defined names be chosen for
frequently referenced items, e.g., that
all programs use PAGE-NUM for page
numbers and QTY-IN-STOCK for quan-
tity on hand. Another requires valida-

. tion of all input data. While it is easy

to disagree with some of the standards
or to think of additional ones, this
section provides excellent guidelines. It
would be a pleasure to see similar sec-
tions added to the other two books.
The final chapter in each book cov-
ers an assortment of topics. The coBoL
book has interesting new sections on
“The Overconcern with Micro-Effi-
ciency” and “The Case Against Pro-
gram Flowcharts,” but it has omitted
the section on “Debugging Tech-
niques” found in the other two books.
This is indicative of a major weakness
in all three books: program design and
style are presented well but there is
almost no material on debugging and
testing.  Of course we should write
error-free programs, but it is still neces-
sary to demonstrate correctness:
Despite a few weaknesses, COBOL
With Style belongs in the library of ev-
ery CoBOL programmer. A great deal
of its material on coBoL style, previous-
ly available only in scattered articles, is
now conveniently accessible in book
form. FORTRAN programmers will find
similar material "in Programming Prov-
erbs for FORTRAN Programmers, and
PL/1 and ALGOL programmers in Pro-

gramming Proverbs, although these
books lack some of the material in
COBOL With Style. All three books
are suitable as texts in programming
courses at various levels. All provide
an assortment of problems ranging
from easy to quite difficult.
—Nadine E. Malcolm
Ms. Malcolm is assistant professor of
Computer Science at California State

Univ. at Northridge. She received her
B.S. in Math from MIT, and an M.S. in

. Computer Science from' the Univ. of

Southern California.

Sorting and Sort Systems
Harold Lorin
Add(i_:’son-Wesley Publishing Co.,

1975
- 460 pp. $16.95

Ordering—sorting into piles and se-
quences—is not only one of the most
pervasive of data processing functions
but a most expensive one if done im-
properly. This is true whether the
sorting is being done to make some
computational procedure possible or
more efficient or whether it is done to
organize output for human -under-
standing. In this book, Lorin examines
a number of sort procedures in terms
of their efficiency factors (the number
of comparisons, the number of ex-
changes and the use of storage) and
the data characteristics that influence
these (list size, key length and com-




source data

plexity, key mode, key distribution, rec-
ord size and variability, intent of the
sort, and the characteristics of the sys-
tem upon which the sort is per-
formed).

Part 1 of the book covers internal
sorts; Part 2 covers external sorts; and
Part 3 discusses generalized sorting sys-
tems and special system considerations

such as multiprocessing and virtual

storage. The book is capped off by an
appendix of algorithms for the various
sorts, largely from Communications of
the AcM, but several in pL/1. The dis-
cussion of sort techniques is straight-
forward without extensive attempts to
develop mathematical bases, but pre-
senting approximate formulae for esti-
mating comparisons and exchanges.
The exact functioning of sorts, pass by
pass, is frequently diagrammed in de-
tail so that one can see exactly how
the sort works.

The .crux of internal sorts is sum-
marized in Chapter 11 with a perfor-
mance study using lists of three lengths
(100, 1000, 5000) and several initial
orderings (random, ordered, inter-
leaved, etc.). Performance was found
to be profoundly influenced by initial
distribution so that a slight bias in dis-
tribution and permutation leads to

’

considerable variance from the ex-

pected comparisons and exchanges.

The same may be said for program-
ming style as shown by the perfor-
mance of variations on the quicksorts
and -shell sorts included in the tests.
Although the quicksorts were generally
most efficient and the shuttlesort (sift-
ing) the least for random data, tree-
sorts and shellsorts have other advan-
-tages. While the shuttlesort should be
avoided for any disarranged list, if

. the best sort to use
depends on the situation,
and the discovery of a
better sorting method
- cannot be ruled out.

there is reason to believe that the list is
already ordered, as an input file might
be, and all one wanted to do were to
verify the order, the simple sift is far

and away the best sort to use. Hence,

the best sort to use depends on the
situation and the discovery of a better
sorting method cannot be ruled out.
-Combinations of sorts, such as a sift to
check for ordered lists and quicksort to
do the sorting, may also yield advan-
tages.

Chapters 17 (tape merges) and 18
(random access device merges) sum-
marize considerations for external
sorts—or rather merges since the or-
dering of subblocks is done by one of

the internal sorts. Performance for
tape merges is usually judged by the
number of phases, the effective order
of the merge, and the amounts of data
moved, each of which may consume
variable amounts of time. Data char-
acteristics include the volume of data,
data structure, the relative dispersion
of the data, and pre-knowledge about
the number of strings and the data -
structure. Hardware factors such as-the
memory size and the number of tapes
and channels available also affect tape
merge efficiency. Lorin presents a table
for calculating polyphase, cascade, os-
cillating and balanced merge behavior.
Random access device merges are
dominated by seek time and rotational
delay and the way these are handled.
The number of storage units and chan-
nels are other considerations. Block
sizing, merge ordering, interleaving,
buffering, read scheduling, and direc-
tory creation are techniques to be con-
sidered. Lorin covers these considera-
tions but not nearly in as great detail as
he has covered internal sorts and serial
devices, but, of course, much of the
preceding development applies to ran-
dom access device merges and these
are merely added considerations.
Chapter 19 discusses generalized
sort systems, how they are used, strate-
gies for implementing a sort at compile
time, load time, and run time and the
loss of efficiency with the degree of

C  S€ ~
_ The beginning of the line. Proven

: :Jcn 3336 senes Disk Packs S
Largest product in the line, in both slze and s’rorcge
capacity. First disk pack to use servo track control,

vailable in two versions: Mod
Model 11-200 megobyte
voulcble for CDC,

and field- Tested :

- Designed for use with IBM 231, St:gger System 1C

and CD e

-100 meg byfe
gurations
Honeywell NCR DEC and




generalization. Interactions with the
hardware and the operating system are
discussed, including multiprogramming
considerations. Language factors are
also considered, as are timing calcu-
lations and sort simulations as ap-
proaches to selecting an optimum sort
for an application.

Chapter 20 discusses such special
system factors as relocation and virtual
memory and multiprocessors. Certain-
ly paging and memory management
will influence sort efficiency. The im-
pacts of both memory management
and multiprocessing on some standard
sorts is discussed.

All in all, the book seems to be a
valuable tool for the programmer in-
terested in improving the efficiency of
sort applications. Certainly most of us
are too prone to ignore these consider-
ations, taking the sort that is available
or that we know without much investi-
gation of the factors that might make
the choice good or bad. Other books
on sorting have focused on the techni-
cal details of the sorts without much
emphasis on evaluation. This is a
thoughtful book, one meriting consid-
eration by the serious software engi-
neer. Efficiency and improving soft-
ware performance is largely the archi-
tect’s responsibility. That the book’s de-
velopment of many sort algorithms is
. valuable to the programmer goes with-

out saying.

—N. E. “Gus” Willmorth
Dr. Willmorth has been employed at
System = Development Corp. since
1955 on a variety of projects, and is
professionally active both locally and
nationally. He has served as chairman
of L. A. SIGPLAN and is currently a
member of the ACM Committee on
Self-Assessment Testing and the
AFIPS committees on job descriptions
for programmers and system analysts.

Minicomputer Guide
The Buyer's Guide to Business Mini-

computer Systems includes over 400-
pages of product reports and in-depth
analyses of 58 leading systems, from
both domestic and foreign manufac-
turers, currently marketed in the U.S.
To aid selection or analysis, each re-
port offers a management oriented
overview, competitive product infor-
mation, hardware and software specifi-
cations, end user reactions, and con-
figuration guidelines. Search charts are
included to compare features -and
capabilities of many systems. Also in-
clude is a directory of suppliers—in-

' communications,

cluding addresses and phone numbers!

Intended primarily for business
users, potential users, analysts, and
manufacturers of business systems,
novices may benefit from the introduc-
tion, which offers a tutorial on the
several classes of business minis and
provides a guide to their applications.
Price: $59. AUERBACH PUBLISHERS,
INC., 6560 North Park Dr., Penn--
sauken, N.J. 08109,

Software Survey
The Fourth Annual Survey of Perfor-

‘mance Related Software Packages

covers 233 software products offered
by 94 vendors. The packages are listed
under 13 general categories including
data management,
job accounting, software monitors, and
simulation. Information about each
product includes the vendor’s name,
system on which the package is opera-
tional, price, and a description of the
product. There is also a vendor index.
This software survey issue of the EDP
Performance Review is available to
non-subscribers for $5. Contact: ACR,
8808 N. Central Ave., Phoenix, Ariz.
85020. '

Consultant Survey
The busiest consultants are not the

lowest priced. The second annual
PATCA survey of consulting rates indi-
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cates that the busiest 40% of the con-
sultants contacted actually received

21% more for their services than the -

others. It also shows the rates charged
by consultants under varying circum-
stances, the degree to which consul-
tants pass on- expenses to clients; the
background of participating consul-
tants, and types of clients served. New
in this year’s report is a profile of the

busiest consultants in the business in’

terms of time billed to clients. Re-

sponses from PATCA members and non-

members are included in the survey.

Price: $5; Calif. residents add sales tax.

Prepaid orders go to PATCA, P.O. Box
' 4523, Mountain View, Calif. 94040.

Security Checklist

A new 113-point computer system
* security checklist recently has been
published. The checklist covers such
critical areas as fire prevention, access
control, flood, housekeeping, electric
power, personnel aspects, hardware
and software factors, resource sharing
exposures, and contingency planning.
There is also a specialized security bib-
liography, and a briefing on the appli-
cation of risk. management methods

in determining facility protection re-
quirements. Price: $5. REYMONT ASSO-
CIATES, 29 Reymont Ave., Rye, N.Y.
10580.

Datamation Subject Index

The 1976 subject index for Vol 22,
Nos. 1-12 of DATAMATION is now avail-
able without charge to our readers.
The index includes references to feature
articles, conference reports, book re-
views, News in Perspective, Editor’s
Readout, and the Forum. DATAMA-

TION, Los Angeles, Calif.
FOR COPY CIRCLE 310 ON READER CARD

Series/1 Market Study
1BM will have captured 7% of the

minicomputer market by the end of
this year, having shipped about 6,000
Series/1 minis, and will have 20% of

the market by the end of 1983, accord- -

ing to a new market research report
being published this month by Small
Business Systems, publisher of the
monthly Small Business Systems In-
dustry Report. 1BM’s mini shipments
worldwide by ’83 will represent sales of
$2.5 billion. The study also includes
configuration, economic, technolog-
ical, application, and competitive
analyses of the Series/1. Price: $750.
SMALL BUSINESS SYSTEMS, 701 Welch
Rd., Suite 1119, Palo Alto, Calif.
94304,

Salary Survey o
The 1976-77 Wage and Salary Survey

is now available from ApaPso. The sur-
vey is based on data received from
software, . data center, time-sharing,

- and facility management companies in

all revenue brackets throughout the
U.S. The 108-page report contains a
study of salaries by job classifications,
and examines vacation and pension
plans, sick benefits, educational allow-
ances,” and medical payment plans.
Price: $25, non-members. ADAPSO, 210
Summit Ave., Montvale, N.J. 07645.

Reducing Costs

A 16-page information portfolio 54
Ways to Reduce DP Costs is now
available. The portfolio includes cost-
cutting measures for forms, input, out-
put, personnel, and equipment which
have been instituted by dp installations

_throughout the country, compiled as a

result of a recent survey. Taken from
the Auerbach information service for
managers of data processing and data
communications, the portfolio is free
from AUERBACH PUBLISHERS, INC.,
6560 N. Park Dr., Pennsauken, N.J.
08109.

Computer Club Directory
The Directory of U.S. Computer Clubs

contains five cross-indexed sections in-
cluding a club profile, geographic loca-




tor, special application interest groups,
equipment available to each club, and
a users’ guide. Interested persons may
use the directory to find out how
others are using their computers, reach
others with the same interests, and find
solutions to computer problems that
others have already solved. Clubs are
listed free. Price: $35; includes basic
edition plus two updates. LASTIQUE
PUBLISHING co0., P.O. Box 1691, Aus-
tin, Tex. 78767.

Lab-log .
Lab-Log includes a description of

GRID, CALFORM, SYMVU, POLYVERT, IN-
POM, and ASPEX, used in the graphical
display of spatial data by line printer,
line plotter, and crt. A variety of carto-
graphic - (x-y coordinate) data bases
are also described. There is a list of
publications available on automated
cartography, theoretical cartography,
and theoretical geography. Price: $1;
must accompany order. LABORATORY

'FOR COMPUTER GRAPHICS AND SPATIAL

ANALYSIS, Harvard Univ., 520 Gund
Hall, 48 Quincy St., Cambridge, Mass.
02138.
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Auerbach Reports

Normally available only by subscrip-
tion to their service, this vendor is now
offering two reports at no charge to
our readers. The Auerbach report on
Communications Test Equipment con-
tains an overview, classifications, audio
testers, digital testers, software simula-
tions and monitor testers, tech control,
and selection guidelines. The report on

Short Haul Modems contains an over-
view, implementation guide, and a sec-
tion on options and features. AUER-
BACH PUBLISHERS, INC., Pennsauken,

N.J.
FOR COPY CIRCLE 301 ON READER CARD

Easy Audit 1977

This volume is 82-pages of updated
applications for computer auditors
built around EASYTRIEVE, a utility soft-
ware compatible with 1BM 360/370.
There are 32 basic programs divided
into information reporting, exception
reporting, statistical analysis, statistical
sampling, and computer job account-

ing. Also. included is a section on this

vendor’s program management and
data security system, which may rec-

ommend ways of establishing stan-
dards for management control of data
and security for sensitive data sets.
PANSOPHIC SYSTEMS INC., Qak Brook,

111
FOR COPY CIRCLE 302 ON READER CARD

Telecommunications Products

Every major product in this company’s
line of video, voice, and data transmis-
sion systems are described in this 36-
page booklet. Listing over 70 products,
the booklet is divided into sections
covering microwave radio transmitter-
receivers, microwave radio subsystems,
coaxial cable transmission systems,
multiplex, FDM cable carrier, PcM ca-
ble carrier, subscriber carrier, data
transmission, supervisory and control
systems, N-type repeatered line, PcM
digital multiplex, PCM repeatered line,
VF and signaling equipment, and auxil-
iary data equipment. Technical specifi-
cations, illustrations of each item, and
reference sources are included. GTE

LENKURT, INC., San Carlos, Calif.
FOR COPY CIRCLE 303 ON READER CARD

Micrographic Systems-

For application in commerical bank-
ing, finance, utilities, medical and edu-
cation systems, among others, the “On-
Line Systems” integrate micrographic
and crt displays into an automated on-
line minicomputer controlled system
designed to provide an alternative to
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large scale, mass storage, digital com-
puter systems. This vendor’s 8-page
brochure compares this system with
paper/ fiche file systems and mass stor-
age digital systems. Specific subjects
covered are:-cost of data base conver-
sion, actual data base on-line, large
scale vs. minicomputers, data com-
munications, data base storage, and
software complexity. One .illustration
shows how large paper, film, and com
data bases are converted and updated,
‘and there are examples of operator
station configurations. MICROFORM
DATA SYSTEMS, INC., Mountain View,

Calif.
FOR COPY CIRCLE 304 ON READER CARD

Data Communications
A new short form catalog describes

this vendor’s line of equipment and
systems which monitor, control, and
test data communications systems. The
12-panel folder highlights the Data-
scope series of diagnostic equipment
and its accessories, but also includes de-
tails and photos. of modem related ac-
cessories designed to increase system
utility, switching and patching equip-
ment, and tech control centers. SPEC-

TRON CORP., Mt, Laurel, N.J.
FOR COPY CIRCLE 305 ON READER CARD

System/370 Security
The protection of information from

unauthorized disclosure, modification,
or destruction has always been a con-
cern of the dp manager, and Manage-
ment Memorandum: Security Features
of IBM System/370 is designed to as-
sist managers in planning security for a
particular dp environment. Features

listed include 1BM’s terminal access
methods, data base management pro-
grams, communications terminals,
magnetic storage units, and system
control programming. The booklet also
lists 27 1BM data security publications
that can be ordered through 1BM sales
offices. 1BM CcoOrpr., White Plains, N.Y.

~ FOR COPY CIRCLE 306 ON READER CARD

Data Acquisition

A new family of data acquisition sys-
tems is described in this 8-page bro-
chure. The System 2000 is microcom-
puter based and is designed for a vari-
ety of industrial applications, including
process and test monitoring, scanning,

alarming trend reporting, analysis and
control. The literature describes the
adaptability of the system, which offers
a variety of configurations from
smaller satellite systems to large scale
versions of 2000 or more inputs, and a
large selection of features. FX SYSTEMS

corpr., Kingston, N.Y.
FOR COPY CIRCLE 307 ON READER CARD

Microprocessor

Adapted from this vendor’s self-teach-
ing Bugbook series, this 8-page bro-
chure describes this 8080A-based
microprocessor, the Mini-Micro De-
signer (MMD-1), and its accessories.
The illustrated brochure contains de-
scriptions and block diagrams of the
MMD-1 and its add-on memory inter-
face board, and catalogs the optional
plug-in accessories for expanded capa-
bility. In addition, the topics covered
by the microcomputer programming
and interfacing course option are
listed. E&L INSTRUMENTS, INC., Derby,

Conn.
FOR COPY CIRCLE 308 ON READER CARD

Signal Processing

This 8-page brochure describes the
concepts and approaches to memory
architecture for improved signal pro-
cessing which led to the evolution of
the Compass system. Structured
around an informal conversation with

n't get an

:zrd to eam your busin 5SS by goving ou ’rhe kin' of personal

ace else




the company president, the brochure
claims the system is a revolutionary
approach to memory architecture, ar-
rived at by arranging multiple proces-
sors around an efficient memory ca-
pable of handling double buffers and
ring buffers. Also included are specifi-
cations of a typical Compass config-
uration. SIGNAL PROCESSING SYSTEMS

INC., Waltham, Mass.
FOR COPY CIRCLE 309 ON READER CARD
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DBMS Courses
A series of courses offered by Infosys-

tems Technology is scheduled for four
cities in the next two months. Each 2-
day presentation of Data Base Man-
agement Systems Planning and Analy-
sis will be followed by two 3-day pre-
sentations of Data Base Management
Systems Design and Implementation in
the same city. The Design and Imple-
mentation course is divided into two
areas: course A for end user systems—
ADABAS, DATA COM/DB,
MODEL 2-4, and SYSTEM/2000—and
course B for designer systems—IMs,
TOTAL, and CODASYL-type systems.

INQUIRE,-

Courses are scheduled for Los Angeles
(March 28-April 1), Miami (April 4-
8), Washington (May 9-13), and New
York (May 23-27). Fee: $295, 2-day
course; $395, 3-day course. Price in-
cludes instructional materials and
luncheons. INFOSYSTEMS TECHNOLOGY,
INC., 7700 Leesburg Pike, McLean,
Va, 22043.

Mini Applications
A 3-day course, Minicomputers: the
Applications Explosion, has been de-

~signed to promote effective minicom-

puter applications by attendees. Ex-
perience in applications and “lessons
learned” by users will be presented in
overviews and case study workshops.
Concurrent workshops will present in-
depth case studies of successful appli-
cations. Presentations will be followed
by panel discussions involving addi-
tional user executives and conference
participants. Fee: $295; teams $195.
AlIE SEMINARS, Dept. pT™M, P.O. Box
3727, Santa Monica, Calif., 90403.

Project Management Seminars

A 2-day course for systems and pro-
gramming managers is being offered in
several cities, The seminar will stress
the practical aspects of systems design
and development, estimation, manage-
ment control, and documentation, and

will examine and outline the essential
principles and mechanics needed to .

- build new dp systems. Seminars will be

given in New York (March 28-29,
May 23-24), Chicago (April 6-7),
Honolulu (April 18-19), Cleveland
(May 2-3), and Toronto (June 6-7).
Price: (includes course materials and
lunch) $175/day; discounts available
for teams. J. TOELLNER AND ASSO-
CIATES, 4311 Wilshire Blvd., Los An-

. geles, Calif.-90010.

m@sﬁ@g

EDSAC Film
In 1951 a film was made at Cambridge

Univ. illustrating the operation of the
EDSAC, which had then been working
since May 1949. It is believed to be the
first film describing a stored program
computer. Among the computer. pio-
neers taking part were A. S. Douglas,
S. Gill, and E. N. Mutch. The 10-
minute, color film has been reissued
with a commentary by M. V. Wilkes.
Price: $175. COMPUTER LABORATORY,
Univ. of Cambridge, Corn Exchange
St., Cambridge cB2 3QG, England. %

(InCallforma 714/ 776"3571)11(“ .
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'HAVE YOU BEEN TO A JAMES MARTIN SEMINAR YET?

“Much of the future of Computing
will be distributed processing.”

“Technologies now emerging will
change the whole nature of
society”.

“There is a right way and a wrong way to structure data logically. Most designers are doing it wrong today,
and this will incur great future costs. This seminar will teach how to do it the right way.”

THE JAMES NARTIN WQRL,.DE §EMINAR

ON THE DESIGN, MANAGEMENT AND FUTURE OF DISTRIBUTED
PROCESSING, DATA BASE, TELEPROCESSING AND NETWORK SYSTEMS

7-11 March SAN FRANCISCO Hotel Mark Hopkins
- 14-18 March | , HOUSTON Houston Oaks Hotel
25-29 April AMSTERDAM Hotel Okura ~
9-13 May ' TORONTO Hyatt Regency Hotel
23-27 May . TOKYO Keio Plaza Hotel

James Martin is the author of the most comprehensive series of textbooks on data processing and tele-
communications. The James Martin Seminar is rated “THE BEST COURSE OF ITS KIND IN THE WORLD",
Martin has an outstanding ability to explain the most complex issues simply. This seminar will provide you
with a unigue opportunity to learn and appreciate the significance of the latest technology and design methods.
With the development of distributed processing and the LS| based microcomputers, these opportunities are
now wide open and no longer just for the giant multi-national corporations.

This seminar is part of the 1977 James Martin World Tour Programme including:
SAN FRANCISCO HOUSTON AMSTERDAM TORONTO TOKYO MELBOURNE SINGAPORE INDIA
TEHRAN RIO DE JANEIRO JOHANNESBURG LONDON  CHICAGO BOSTON LOS ANGELES

For full details telephone:—-—. _ o
203 227 6778 in the U.S.A. (0253) 403016 (U.K. code) in Europe 403 429 5921 in Canada
(03) 264 6701 in Japan 235-1756 in Singapore Melbourne 853 014 Australia

or complete the following coupon or write AIRMAIL to:—
ABAQUEST, 221 St. Annes Road, Blackpool, FY4 2BL, U.K.

r ]
| Please send me full details of the James Martin S@IMUNAT [N............ecoeeeecoenveceeeeeevessioeeccsssess s sssesessssssans |
| NAME.....ccos s esssssssss s sssssansiss e OrganiSation...................cwmmesee, |
i AULAIESS.....ccoe et s s s e e8RS s I
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Codex Corporation, 15 Riverdale Avenue, Newton, Massachusetts 02195 Tel: (617) 969-0600 Telex: 92-2443 Codex Europe S.A., Bte 7/Av. de Tervaien i

B-1150 Brussels, Belgium Tel: 762.23.51/762.24.21 Telex: 26542. Offices and distributors i major cities throughout the wor ld.
CIRCLL 17 OM READIR CARD
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OurFanClubis

Users keep writing about how they love
our G77 Display Terminal and G-Series
Printers. For their extra features, extra
performance, extra price advantages
and their 100% plug-compatibility
with IBM’'s 3271 Model ‘2 and 12
Controllers and 3272 Model 2
Controller. And with Systenv'3
and the 3790, as well.

Paul Dobbert of the Deltona
Corporation in Miami, Florida
writes: ‘‘We received our order
(41 Terminals, 7 Printers) on a
Monday and all was in perfect
working order the start of Tues-
day morning. It was as simple
as plugging in 48 lamps! We
couldn’t have been more pleased with

its total compatibility and performance
as promised.”
Fred Babb of the Zale Corporation in

G77™M Information
Display Terminal

Proven most compatible |
with the IBM 3270 Controller.
And System|3. And the 3790.

.54 - CIRCLE 51 ON READER CARD

G-Series Printer

growing every day.

Dallas, Texas says it this way: ‘' Not
only am | pleased with your products
but the people who use them are
pleased. They particularly like the
non-glare screen of the G77. We
have both terminals and prin-
ters, and on the rare occasions
we have needed service it was -
excellent.” And from Robert
Niebanck of Merrill Lynch
Pierce Fenner & Smith in New
York City: “Not only are the
-printers 2 to 2% times faster, -
but they are costing us less. Over
the next 4 years we expect to re-
cover a full $227,000."” Once you
get to know us, you'll love us too.
£ - For ademonstration, or more details,
send in the coupon.-Genesis One®equip-
ment is sold and serviced in Canada, Wes-
tern Europe and Australia by MAI Inter-
national Corporation.

pEsmE SRR W

-

“GENESISONE . .
COMPUTER CORPORATION

an MAlcompany

300 East 44th Street, New York, N.Y. 10017

S
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O Send me your literature.

[J Phone me to set up a
demonstration (Phone No.)

DT

Name

Title

Company
Address
| Gy~ State —Zip—
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Compare the
Sanders Graphic
interactive terminals.

T Tk s S

7

new |
with other

- You’ll draw a graphic conclusion.

Sanders’new Graphic 7 is an in-
telligent terminal with all necessary

" hardware and software as standard

—not cost-you-extra—features.

But the Graphic 7 doesn’t just
save you money when you buy it. It
also saves you money after you buy it.

Simply wheel your Graphic 7
through the door and plug:it in. No
installation problems. ) »

Your programmer won't have
to spend much time with your
Graphic 7. It comes pre-programmed.

March, 1977

And your operators will be able
to handle your Graphic 7 after a
10-minute briefing, because it works
with a one-button initialize.

Application programs? Our
Fortran-based graphic support
package can reside in any host that
supports Fortran.

And with the intelligence at the
terminal, there’s minimum impact
on the host. You can do more
work faster.

Sanders experience? Our
graphic terminal systems are used

in computerized production projects.

Tire-tread design. Avionics defense

CIRCLE 115 ON READER CARD

systems. Flight training. Land-use

management. Air traffic control.

And dozens of other areas.
Compeatible, fully equipped,

low priced: What other graphic

conclusion canyou draw than the

new Sanders Graphic 7? Send for

specs and specific applications.

Sanders Associates, Graphic Systems

Marketing, South Nashua, NH 03060.

5] 603-885-5280.
SA| A
SAND

ASSOCIATES, INC.
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The most versatile punch

| Zforyour
money now
offersa
new function.
Mark Read.

Even without Mark Read, the
SPERRY UNIVAC® 1710 provides just
about every function you could ask of a
. dataentry station.

It speeds vermcatlon Facilitates mterpretlng Upgrades card pro-
duction. Helps reduce overall entry costs.

And now with Mark Read it can optically read and convert 40- or
80-column data on 80-column cards at the rate of 40-60 cards a minute.
Atarental cost of $110 a month. -

Inventory control. Order entry. Purchasnng Work and time reports.
Test scoring. Dozens of applications can now be handled by the same hard-
ware you use for all your other entry functions. In the same space. Without
interfacing to any other devices. Or tying up your mainframe.

Most of our users welcome this kind of front-end flexibility. For the
advantages can be substantial: Savings in on-line mainframe usage. Savings
in equipment investment and price/performance ratios. Savings through
single-responsibility maintenance. .

To see for yourself how alert we are to your data entry needs and
how firmly committed we are to fuffilling them, write: Bill Currie, SPERRY
UNIVAC, P.O. Box 500, Blue Bell, PA19422. -

= % LUNIVAC

SPERRY UNIVAC IS A DIVISION OF SPERRY RAND CORPORATION

56 o ' DATAMATION
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How to manage
~and control your
\, P Documentatlon with

DOCU-MATE Genter Hook
Hangmg Cartndges for letter
and printout size documents,
manuals and other hole
punched material are just some
of the many compatible devices
in the total DOCU-MATE line.

... For Systems & Programming Departments

* Improve Project Control

* Increase Programming Productivity

¢ |mprove Inter-Department Communication
¢ Reduce Documentation Filing Cost

In the U.S.A.: WRIGHT.LINE INC_,-160 Gold Star Boulevard, Worcester Massachusetts 01606 '617-852-4: 0;
TELEX 920-452, Cable Address: WRIGHTLINE, WORCESTERMASS: Area Offices: Boston 617-879-4160,
Metropolitan New York 201-263-5300, Hartford 203-677-8581, Phitadelphia 215-563-8666, District of Columbi
301-468-2100, Atlanta 404-455-1146, Columbus Ohio 614-864-2096, Chicago 312-593-0600; Los Angeles 213- 788
2343, Dallas 214-241-8761, Denver 303-770-7550, San Francisco 415-692- 1741 and sales oﬂlces in-all principal:
cities. In Canada: THE WRIGHT:LINE OF CANADA, LTD., 51 Esna Park Drive, - Box 600, Agmcoun (Torol t0)
Ontario (MIS9Z9) 416-495-6303 Area Offices: Toronto 416-495-6303, Montreal 514-737-1188; Ottawa 613-233-
7624, Quebec 418-527-6845; Vancouver 604-685-2812 and sales offices in all ‘principal cities. in'Europe: WRIGHT.
“LINE GmbH, Orber Strasse 24, 600C Frankfurt-am Main, West Germany, 41 0362; TELEX (841)417361 Area’’
Offices: Switzerland 01/820 9075 TELEX 54177, Sweden and, Denmark 02/965366 TELEX 33468 eth land:

The DOCU-MATE System includes hanging
cartridges, binders, folders and documentation
holders for every size and shape of documentation
including manuals, letter size documents,
printout, cards and flow charting forms.

oo 9

The DOCU-MATE System provides complete filing
compatibility. Each DOCU-MATE device fits
interchangeably in all equipment. You don’t have
to collect documentation packages from a number
of conventional single purpose files and then
explode them again for refiling.

bbb 5 it et

The DOCU-MATE System recognizes both a t|I|ng
and a reference mode. The same devices used for
filing fit into an ingenious array of desk racks,
desk sides, mobile units, reference stands and
roll-out reference files that allow you to reference
documents without removing them from the file.

The DOCU MATE System provides equipment tor
every need as documentation flows through the
information system including lockable filing
cabinets, open library filing, units and work
station configurations for programmers, systems
analysts, computer operators and even user

department personnel.

For complete information
circle readers’ service
number or call today

for new 32 page color
brochure.

A Subsidiary of Barry Wright Corporation
CIRCLE 5 ON READER CARD



Editor's Readout

John L. Kirkley, Editor

The quiet
Revolution
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March, 1977

Over ten years ago AFIPS published a little booklet on computer history called “The
Quiet Revolution.” Although the Society has never been noted for prescience, the
title could not have been more appropriate. Computer technology has proven to be
a key factor in changes that are sweeping out the last remnants of the Industrial
Revolution and moving us into a new age of information. At the same time, our
economy is shifting its emphasis from manufacturing to services.

"But all this change raises a disquieting question—how will the mass of people
be affected? »

There are some clues in the January issue of “New Scientist,” the excellent
British weekly magazine. They report on an 1BM-sponsored seminar held in
December in Belgium, an international gathering of scientists, engineers, and
economists. The topic was productivity.

1BM’s chief scientist, Dr. Lewis Branscomb, commenting on such Industrial
Revolution innovations as steam, electric power, and assembly lines, said, “The
potential of some of these techniques appears to be nearly exhausted. . . . Little
additional productivity can be expected from further application of power or from
piece-part assembly. On the other hand we have only just begun to realise the

“ benefits from some other innovations—such as the use of computers for design

automation, improved man-machine interaction, and process and assembly ‘auto-
mation.”

But Philip Sadler, principal of Ashbridge Management College, worried that .
these new technologies were bringing about the obsolescence of organizations,
production systems, and skills—*‘things in which human beings have invested their
lives, and entire human communities have invested their future.”

These two comments, admittedly plucked out of context from the conference
report, illustrate fundamental differences in attitude. Sadler worries about human
dislocation; Branscomb optimistically looks toward increased productivity through
automation.

But, as “New Scientist” technology editor Nicholas Valéry points out, “Produc-
tivity is a dark angel.” He notes that 1.6 million are unemployed in Britain, and

-cites an argument that six million are actually unemployed, most working in

“pretend” jobs—jobs that contribute nothing to the national well-being, but are
there because of politics, unions, and management inefficiencies.

Our emphasis on productivity has other flaws as well.

Productivity is tied to'consumption. In order to increase productivity and reduce
costs we turn to automation—we wish to be capital intensive, not labor intensive.
In other words, we lay off people and install machines.

*But here’s the dilemma; those same displaced people are the very customers that
we rely on to consume the goods created by our increased productivity. An

‘economic Catch-22, :

Breaking this cycle will require far more than the palliatives proposed by

government, labor, and industry: ineffectual attempts to retrain obsolescent work-

ers, increased leisure, more pretend jobs, shorter work weeks, forced early retire-
ment. All are patches on a badly worn tire. .

Instead we need a basic restructuring of our conception of the purpose of work
and production—a fresh look at modern economic theory and practice. :

For example, there is the highly original thinking of economist E. F. Shu-
macher. His book, Small is Beautiful (subtitled “Economics as if People Really
Mattered”), is a classic-particularly the essay “Buddhist Economics.” In this essay
Schumacher develops the notion mentioned before—that from. the employer’s
viewpoint, human labor is a cost item to be reduced to a minimum or automated
out of existence. But from the employees viewpoint, work is a sacrifice of one’s
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Editor's Readout

Sweet Buddhct Fulfz/l/nj
Destiny by Kind Acts Pe?

formed on the Brink of
Disaster.

© K ) f Ine 11 1¢

March, 1977

the quiet revolution

leisure and comfort; wages are a compensatlon for this sacrifice:

Assembly lines and automation are a natural outgrowth of this fundamental
attitude toward productivity. Success is measured in terms of increased productiv-
ity, inseparable from its correlative of more and more consumption. At the
national level, economists compute the GNP, praying that the curve’s upward climb
never falters.

But, as Sadler observed at the Brussels conference, increasing productivity
through the application of new technology brings about “new relationships be-
tween men and systems of production, and requirements for new skills and
abilities.” And, for the steadily mounting number of workers who find themselves
victims of technological obsolescence, a consignment to the employment ash
heap.

Shumacher’s “Buddhist economics” takes a different tack. “The Buddhist point
of view,” he says, “takes the function of work to be at least threefold: to give man
a chance to utilize and develop his faculties; to enable him to overcome his ego-
centredness by joining with other people in a common task; and to bring forth the
goods and services needed for a becoming life.”

‘Given this humanistic approach, the organization of work in such a way to be
boring, repetitive, and meaningless would be “little short of criminal,” an inhuman
concern with goods rather than people. “Equally to strive for leisure as an
alternative to work would be . . . a complete misunderstanding of one of the basic
truths of human existence, namely that work and leisure are complementary parts
of the same living process and cannot be separated without destroying the joy of

work and the bliss of leisure.”

An attitude such as this on the part of our government and our people would

necessitate planning for full employment. It implies the development of technolo-

gies—especially in the computer field—that enhance a man’s skill and power
rather than making the man the machine’s servant.

Our “standard of living” would need a new set of cahbratlons turning away
from the current measure that states that the more an individual consumes, the
higher his standard. Instead we would strive for a maximum of human well-being
with the minimum amount of consumption.

If, as Shumacher claims, modern economists (and he mlght have added govern-
ment and business leaders) see the purpose of economic activity as maximizing
consumption. through an optimal pattern of production, the implications for
modern society reach far beyond the boundaries of national borders.

Current concepts and practices—rooted in the Industrial Revolution—do not
allow us to answer affirmatively the questions posed at the Brussels conference by
Dr. Klaus-Heinrich Standke, United Nations director for science and technology:

“Can we realistically assume,” asks Stanke, “that citizens of the industrialized
countries will develop a feeling of global solidarity with their less privileged fellow
citizens in distant parts of the world, espemally when this means a reduction in
one’s own standard of living? Are governments in the developed countries prepared
to accept a moderate (but hxgher than economlcally necessary) unemployment

And, finally, can a voluntary reduction of consumption of energy and raw

materials be expected from today’s generation in favour of tomorrow’s?”
Fundamental questions, warns “New Scientist’s” Valéry, that cannot be swept

under the carpet. “If we fail to deal with them correctly and before very long,

“they will surely explode in our faces when time is no longer on our side.”

Perhaps a little applied Shumacher will help us weather the vast global changes
that now confront us. With some exceptions, most people prefer their revolutions
on the quiet side. , *
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Justice Takes on AT&T, Slowly

by Linda J. Flato, Associate Editor

The Justice Department’s antitrust charges include exclusionary and un-
fair marketing, predatory and anticompetitive rate setting, secret surveil-
lance, and destroying evidence

“One system, one policy, universal ser-
vice.” One hundred. years ago Amer-
ican Telephone & Telegraph Co.’s in-
sightful leader Theodore Vail coined
this deceptively simplistic monopoly
motto which has come to symbolize the
giant communications company’s one
for all and all for one philosophy. To-
day, still touting the same line, AT&T’s
fiery standard-bearer John D. deButts
proudly proclaims, “The system is the
solution.”

The message hasn’t changed very

much. And neither has its meaning. -

As Bell’s current advertising campaign
points out, “the world’s largest com-
munications company” is dedicated to
“total communications systems prob-
lem solving.” The emphasis is on the
word “total”—total service and “total
responsibility.” And it’s this total ser-
vice concept that the government anti-
trusters are out to torpedo.

Without the aid of a slick ad cam-
paign, the Justice Dept.’s trustbusting
troops have set out to slay, or more
accurately dismember, the communi-
cations giant. But so far there’s been
little bloodshed, only weak attempts
to take superficial stabs at Ma Bell’s
well-defended flank.

The government’s mammoth AT&T
antitrust suit, filed Nov. 20, 1974,
seems to have gotten nowhere fast. Af-
ter two years of haggling over jurisdic-
tional problems, the presiding judge in
the complicated case, Judge Joseph C.
Waddy, finally ruled last November
that his court, the U.S. District Court
in Washington, could hear the case with
a little help from the Federal Commu-
nications Commission.

But AT&T, which had contended all
along that the case should be thrown
out because primary jurisdiction rested
with the Fcc, was not satisfied with the

“district court’s Tuling. Back on the of-

fensive in early January, the commu-
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nications conglomerate tried to cover

all the bases by appealing the jurisdic-

tional decision to the Supreme Court
and the District of Columbia Court of
Appeals. These moves looked promis-
ing at the time, but have met with little
success.

Defending this latest maneuver,

If Bell wins this one, it
could mean the end of the
game for Justice.

AT&T v.p. and general counsel F. Mark
Garlinghouse insisted the company was
only “trying to avoid protracted delays

- of the type that have characterized

other antitrust cases of this scope. Com-
mon sense,” he argued, “requires that
the question of antitrust jurisdiction be
definitely settled before the case pro-
ceeds.”

So once again, the jurisdictional is-
sue is a major stumbling block in the
suit. But as one disheartened Justice
observer quipped, “The case has so

the Justice Department’s platoon against
deButts’ army.

many problems, what’s one more?”’ One
more too many, according to a dis-
gruntled Antitrust Dept. source who
gloomily predicted that if Bell wins
this one it could mean “the end of the

- game for Justice.”

Up until mid-December, the govern-
ment’s progress in the massive lawsuit
had been slowed to a near standstill due
to the jurisdictional kink which tempo-
rarily halted discovery proceedings. But
the pace picked up again in December
when Justice turned over to .the court
a voluminous document with a listing
of specific allegations detailing how
AT&T had allegedly used its monopoly
leverage to keep down and kill off its
telecommunications rivals.

The 570-page filing, which was in
the form of Justice answers to 63 ques-
tions posed to the government by AT&T
lawyers, was designed to flesh out the
original set of very general allegations
presented when the suit was filed. These
current allegations, according to Justice
spokesmen, are based largely on infor-
mation gleaned from approximately
70,000 Fcc, AT&T, and other source
documents screened by Justice when
the suit was filed. Augmenting these
*records, the government also had rec-
ords of interviews with around 150
persons who voluntarily offered to give
the agency information during the two
year period when discovery was stayed
in the case.

Exclusionary and
unfair marketing
Chock-full of juicy abuse examples,

the government brief pinpoints AT&T’s
extensive use of “exclusionary and un-
fair” marketing practices to bolster its
central charge that the company has
illegally monopolized the market for
telecommunications services and re-

“lated equipment.

The pro-competitive panacea pre-
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- scribed by the government calls for the
break up of AT&T’s long-cherished “in-
tegrated system.” Specifically, Justice
would like to see AT&T divest some
powerful subsidiaries, including the
Long Lines Dept. and Western Electric,
AT&T’s. mighty manufacturing arm.
Under the fed’s tentative plan, Long
Lines would be severed from some or
all of the Bell operating companies.
And WE would be completely cut off
from AT&T and its operating company
network.

A similar divestiture fate would be
in store for Bell Laboratories, which
would be sliced into two parts—one
operating alone and the other joining
forces with the independent Western
Electric. Taken all together, the trust-
busters believe these remedies “would
reduce costs to telecommunications
users.”

But before telecommunications users -
can benefit from these purported lower .

costs, the antitrusters have to win their
case by supporting their charges against
the unrepentant communications giant.
And the charges are as extensive as they
are hard-hitting. In the lengthy re-
sponse to the AT&T interrogatories, the
agency zeroed in on the firm’s alleged
anticompetitive strategies.

These Machiavellian moves, Justice
contended, began a long time ago.

3, &6

AT&T’s “conspiracy to monopolize,” the

“AT&T's conspiracy to
monopolize began within a
few years after the
issuance of Alexander
Graham Bell's basic
telephone patent. . . .”

government claimed, “began within a
few years after the issuance of Alex-
_ ander Graham Bell’s basic telephone
patent and continues to the present.”
Tracing the evolution of this monopoly
philosophy back to its roots, Justice
pointed out that “as simple telephone
service grew into more complex tele-
communications” the company’s “in-
centive to retain their monopolies re-
mained, but advancing technology
available to others required increas-
ingly greater abuse of their monopoly
positions.” ,

Continuing their charges, Justice ar-
gued that since World War II, aT&T
has “acted to maintain their monopoly
in telecommunications service, oppos-
ing the emergence of new competitive
alternatives and restricting competitors’
access to their essential facilities. Where
restrictions could not be maintained,”
the charges added, “access was pro-
vided on restrictive terms, drastically
limiting the potential market of new
competitors.”

Having tried to establish the Bell
System’s anticompetitive motives, the
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government attempts to illustrate the
company’s. modus operandi. Most of
the key charges and back-up examples
center around AT&T’s alleged actions
to quash telecommunications compe-
tition through various tried-and-true
tactics. -

The company’s use of “exclusion-
ary” and “unfair” marketing techniques
is one of the more well-documented
tactics, according to the Justice Dept.
As examples of this, the agency cited
AT&T’s habit of making premature
announcements of new prices and ser-
vices. Also in the crucial area of pric-
ing, the government charged that the
firm’s power over prices had spawned
other abuses such as limit pricing, pred-
atory pricing and cross-subsidization
of its competitive and monopoly ser-
vices and equipment.

The purchasing practices of the Bell
operating companies were also hit hard
by the antitrusters. Apparently adher-
ing to corporate policy, the operating
companies’ refusal to buy “signifi-
cant amounts” of telecommunications
equipment from anyone other than WE
has created “further barriers to entry
and competition,” Justice contended.
Elaborating on this point, the agency
noted that “AT&T and the Bell operating

companies have delayed purchases of

new equipment until Western Electric
could produce its own version.”

Another often used ploy, according
to the government, is AT&T’s exploita-
tion of the conflict between state and
federal regulators, which Justice
claimed the company used effectively
to stall the entry of new telecommuni-
cations competitors. The agency
pointed to McI, one of these, as an ex-
ample of this practice. It also.cited Mc1
to try to prove its interconnection ar-
guments, which were based on claims
that AT&T has made it extremely dif-
ficult for competitors to hook into Bell
System facilities.

On another more controversial in-
terconnection issue, Justice argued that
Bell employees have “aided” the com-
pany’s- anticompetitive activities by
attempting to intimidate firms that
consider buying terminal gear -from
independent interconnect companies.
AT&T, the agency alleged, was “well
aware of such activities by their em-
ployees, but did little or nothing to stop
them.” '

Squashing Datran

AT&T also played an effective game
of catch up with the competition. Using
the now-defunct Data Transmission
Co. as an example, the government
contended that At&T, with loyal wE
and Bell Labs, “have engaged in a sys-
tematic effort to exclude, restrict, and
eliminate competition for intercity data
transmission.” To support this charge,

Justice retraces the founding of Da- .

tran’s all-digital switched communica-
tions network and AT&T’s attempts to
scuttle it.

Working through we and Bell Labs,
AT&T, according to the government doc-
ument, brainstormed plans of its own
to quickly come up with a “Datran-like
system.” The announcement of what
has since come to be known as Data-
phone Digital Service (Dbs), the agency
maintained, “was made well in ad-
vance” of the company’s “ability to
offer the service and before an appli-
cation had been filed with the Fcc.”

To further forestall competition from
the ill-fated specialized common car-
rier, AT&T also refused to provide the
company with the local loops necessary
for transmission of the digitally modu-
lated signals, Justice said. AT&T also

Realizing the program
could have adverse legal
implications, AT&T had
made efforts to keep it
secret.

apparently tried to use its regulatory
muscle to get what the government
complained was an unfair advantage
over Datran. “DDs rates,” the agency
insisted, “were knowingly based on as-
sumptions that understated some costs,
and overstated revenues so that un-
realistically low rates could be justi-
fied and thus prevent Datran from
acquiring significant market penetra-
tion.” ' ;

Too late for Datran, the Fcc early
in January decided the pDs rates, ini-
tially proposed for five cities, were in-
deed “unjust and unreasonable.” Up-
holding last year’s ruling that found
the rates predatory and anticompeti-
tive, the commission said, “AT&T em-
ployed an unjustified market simula-
tion methodology to forecast demand
and revenues for pps and underesti-
mated the costs . ..”

Secret surveillance
The allegation brief also revealed

a little-known surveillance scheme
launched by AT&T to keep close tabs
on its private line and terminal equip- -
ment rivals. As these firms “began
service, AT&T began a comprehensive
program of surveillance, tracking the
activities of its competitors and sur-

" reptitiously interviewing each and
-every (potential customer),” the gov-

ernment claimed. To carry out this
watchdog project, Justice said AT&T set
up “a competitive information center
and directed the operating companies
to forward lists of all private line cus-
tomers potentially vulnerable to com-
petition.”

According to Justice, AT&T garnered
this sensitive information from public
sources as well as internal records
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available to them “as a result of their
monopoly over local exchange service.”
A prime tracking target was McI. Be-
ginning in 1972, the government
claimed that AT&T started producing
“tracking reports” based on customer
interviews conducted by “an outside

company  which . would "not  reveal -

AT&T’s sponsorship.”

The information from these “expen-
sive” reports was cautiously channeled
“to all high operating company officers
for competitive purposes.” Realizing
“the program could have adverse legal
implications,” AT&T had “made efforts
. to keep it secret,” Justice noted. And
apparently it was successful, for as the
agency pointed out, “most of these
documents (on the tracking program)
no longer' exist, and only ‘the cover
letters and memos escaped destruc-
tion.”

Observers close to the case claim
that such eradication of evidence by
AT&T could seriously undermine the
government’s efforts to ferret out sup-
porting documents, turning discovery
into a costly and time-consuming hide-
and-seek operation. To complicate
things further, the company also has
some unusual record retention prac-
tices. An AT&T spokesman indicated
that the company’s record retention
“in most cases is only six months be-
cause,” he added, “we would have to
own every warehouse in the U.S. if
there was no time limit.” The Justice
Dept., which is trying to get a handle
on these record keeping requirements,
said Bell retention practices vary tre-
mendously according to the type of
record.

As part of the initial discovery stip-
ulation, neither AT&T nor the govern-
ment is allowed to throw away any
telecommunications-related informa-

tion. This retention of relevant docu- .

ments request was made by Justice in
January 1975, two months after the
suit was filed. AT&T, not to be outdone
by the antitrusters, then turned around
and saddled the government with the
samé record retention requirement.
So'in theory at least, paper is piling
up on both sides. And so are the costs.
The telephone company has estimated
that it will cost $300 million and take
10 years to satisfy Uncle Sam’s disclo-
sure demands, which it pegs at around

1.2 billion documents. In a recent inter-

view, AT&T chairman deButts com-
plained that this extensive discovery
process would force the company to
“go through every file drawer, in every
office, in every town in the Bell System

. And then after we get (the docu-
ments) out they’ve got to be duplicated.
And then "they’re "going to be turned
over to the Justice Dept., and I don’t
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know what it’s going to cost them just
to look at them. The costs of this case
are going to be fantastic.”

Ma Bell's army
The indefatigable chairman has also

reportedly predicted at&T would have
to hire six floors of lawyers for dis-
covery alone. And an AT&T spokesman

confirmed that the company was al-

ready “adding a large number of law-
yers for discovery.” The company has
also announced plans to put together
a supplemental staff of 600 people for
file searching. To handle the bulk of
the case workload, AT&T has retained
the high-powered Chicago law firm of
Sidley- & Austin. Another major un-
named law firm has also been brought
on board, according to sources close to
the case.

Most of the government’s discovery
efforts will range over the period im-
mediately following the 1956 consent
decree and overlapping into the ’70s.

In “some specific instances” Justice
sources observed that this paper chase
could lead them as far back as 1930.

This enormous discovery effort will
be centered mostly in New York at
AT&T’s corporate headquarters, where
all relevant files will be microfilmed for
later review. Back in Washington, these
documents will then be coded accord-
ing to a subject index for entry into an
on-line retrieval system.

The computer system will be a big
help, said a Justice official who ad-
mitted the government is “going to be
stretched thin.” Once the case gets go-
ing, the AT&T antitrust force will fur-
ther dwindle, he revealed, as Justice
begins dispatching troops to the var-
ious telephone operating companies.

With half their ranks divided be-
tween New York and the operating
companies, Justice will have to step up
its staffing on the gigantic case. Right
now, the staff on the suit comes from

(Continued on page 66)

AT&T chairman John deButts has made himself a multi-media advertlsmg personallty
to sell his message that “the system is the solution.”
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“You can have anything you want,
so long as it’s ours.” That seems to be
the prevailing message from the Post,
Telephone, and Telegraph (pTT) ad-
ministrations all over Europe.

A tradition built up over decades
of government ownership, without
commercial competition, adds its own
inevitable postscript: “When you can
have it and how much we will charge
you for it are arbitrary decisions we
will make when the time comes.”

The telephone tradition is heavy
handed and high minded in Europe.
The business that grew up over the
years was founded on 20 year plans,
or even 50 year plans, not on the sev-
en year computer generations or year-
to-year changes of modern organiza-
tions, nor the lightning leaps of tech-
nology today. The attitudes of PTT’s
were further cast in concrete by the
similarly frozen cultures of the two
or at most three huge companies that
supplied PTT administrations in each
country.

So telephones themselves are less
common in Europe than they are in
the U.S., and pPTT thinking has a pon-
derous flavor to it that would be un-
familiar to most Americans. An

from one trip to Europe somewhat
aghast. “I was downtown in one Ger-
man city at two in the afternoon,”
he recalled, “and I had to phone a
taxi to get back to the plant, several
miles away. But the Bundepost, which
runs the German telephone system,
decided it was going to work on the
phone system that afternoon. So they
pulled the power and eliminated

rant of the city so they could install
some new wires. Their attitude is as-
tounding! If Pacific Tel and Tel took
out a quadrant of a California city
they would hear about it for the next
10 years!” ‘

The American adds that his local
contacts took the event for granted,
as a common occurrence. “Oh, they’re
just putting in a phone for somebody.”
It was a perfectly normal thing to
shut off a quarter of a major city, for
two hours at the peak of the business
day.’

ences, its own vagaries. Any Europe-
an could match the German story.
Waiting for a telephone to be installed
can take months, Siting a computer
center for remote services, such as
time-sharing, can depend as much on
pTT whims as on business patterns.

American marketing man came back"

phone service from one entire quad- -

Each country has its own rate
structure, its own equipment prefer-

“We have lines here. None there.”

HOW IT WORKS IN EUROPE
“Oh, They're Just Putting in a Phone for Somebody”

End of discussion. ‘

The coming of computing has, of
course, brought drastic change to this
staid world of telecommunications,
and considerable excitement in some
of its technical corners.

Policies conflict

Computer policy and telecommu-
nications policy often are conflicting
in Europe. In Britain, for example,
the Computing Services Association
recently criticized the Post Office for
dawdling in its certification of cur-
rent products for telecomputing, as
well as for major 1975 price changes
that pushed users towards private
lines rather than public network use.
csa wants the Post Office monopoly
to end “at the end of the wire,” while
the Post Office demands that only its
modems and the terminals it certifies

‘be used—an approach that held up

the development of commercial time-
sharing in a number of European
countries long after the U.S. was
working effectively over the public
network.

Some terminal vendors have gone
out of business while waiting for pTT
approvals. Most vendors and users
could tell of modems that were cheap-
er and better than those officially per-
mitted. Either they are entirely for-
bidden or the PTT’s, when unable to
offer comparable facilities, develop
“gentlemen’s agreements” to look the
other way when they are used.

The fractured nature of the Euro-
pean map keeps PTT’s focused on the
problems among themselves, usually
until user demand gets loud enough
to force some useful development to
their attention. Take networks for .
example. While the pTT’s put off de-
velopments, the airlines set up their
private SITA network. The banks have
SWIFT nearly ready to go.

The pTT’s have to allow an excep-
tion for SITA or SWIFT because they
cannot provide such facilities them-
selves, but always the permission. is
temporary, liable to be withdrawn in
the unlikely event that the PTT can
offer the same service—a factor
which dampens investment enthu-
siasm.

Still trying
They keep trying. The British Post

Office has its Experimental Packet :
Switching System (Emss) hooked to

the ARPA (Advanced Research Proj-
ects Agency network) in the U.S. for
demonstration, but the network isn’t
financially viable with just three
nodes. The French pTT praposed

-Transpac when a private experimental

network attracted attention and cus-
tomers. Now the European Economic
Community is funding for Europe’s
PTT’s a network called Euronet, which
will give users access through the
PTT’s to the major databases they can
already reach through private net-
works—and now such vendors as
Tymshare no longer have permission
(at exorbitant PTT surcharges) to pur-
vey third party database information
to customers in European countries.

There are two main viewpoints, and
they are diametrically opposed. On
the one hand, politicians and union
leaders in some countries believe the
solution to telecommunications prob-
lems is to nationalize the vendors as
well as the carriers. In November a
major UK. trade union, ASTMS, said
it was concerned at the ‘“running
down of the U.K. telecommunications
industry” and asked the government
to create a publically owned company
called British Telecommunications
Ltd. made up of three British tele-
comm vendors.

On the other hand is the widely
based view that protected environ-
ments sap commercial strength. The
protected European computer manu-
facturers, for example, ran up a $1
billion trade gap in 1975 in computer
systems. So while ASTMS was propos-
ing yet another government-spawned
merger, the fourth U.K. telecomm
vendor, ITT’s subsidiary sTC, charged
that the Post Office telecomm mo-
nopoly acts as a bar to development
of modern computerized telephone
exchanges.

The other three vendors heartily
support this view in private, but dare
not offend the single customer. One
charge was that the Post Office’s
three year evaluation cycle stifles
progress. Another is that whimsical
and overtight specifications force the
vendors to produce equipment that
is not suited to export. Just as the
computer industry discovered, each
PTT believes its own protocols, meth-
ods, and specs are best, and does its
best to keep the equipment from
other countries out, with the result
that the inventive people wither or
go elsewhere, service deteriorates, and
prices rise.

The circle of blame, charge, and
countercharge takes its own toll, forc-
ing yet more rigorous adherence to
the letter of the law, with increasing
bureaucracy and decreasing innova-
tion. ,

~—Nancy Foy
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the Antitrust Division’s Special Regu-
lated Industries Section which was
formed about a year ago. Lead coun-
sel in the case is 32 year old Philip L.
Verveer whose main legal experience
since he’s been at Justice has been in
large bank merger cases.

Versus Verveer's platoon

Verveer’s back-up staff includes sev-
en lawyers, four public utility special-
ists, and eight document processors.
“One reason the staff is so skeletal at
the moment,” a Justice spokesman con-
fided, “is that there was an understand-
able reluctance to go out and hire a
lot of people because of the jurisdiction-
al controversy.” To boost this work
force, the government plans to add
some more lawyers and extra people
for document investigation. And if and
when the case finally picks up steam,
the agency will have to greatly expand
its now lean staff. When the 1BM case
hit its peak, Justice had up to 70 full-
time employees working on it.

Both Justice and AT&T agree that
discovery shouldn’t take more than
three years. But an AT&T spokesman in
Washington conceded that this three
year timetable could be stretched out
indefinitely. “We have a lot of amateurs
in this antitrust business,” he chortled,
“and they have no conception of the
size of these corporations.” v

Not true, said a Justice antitruster
familiar with the case. The government,
he commented, realizes AT&T is “not a
‘Mom and Pop’ operation that does
business out of a shoe box.” The gov-
ernment, he insisted, has also learned
some valuable lessons from its other
massive antitrust suit against IBM.

Because of its experience with the
IBM suit, Justice is now claiming it’s
better able to conduct a large. case. It
hopes to narrow its discovery search,
avoiding the “fishing expeditions”
which netted the government seven mil-
lion documents after five years of dis-
covery in the IBM case.

Unlike the eight year old 1BM liti-
gation, the Bell suit, according to opti-
mistic Justice sources, could be wrapped
up in a short two years once discov-
ery was completed. Under this stepped-
up plan, the government hopes to spend
a year analyzing its data and hammer-
ing out trial tactics, and another year
trying the case in court. Other less
optimistic observers, as well as AT&T,
have predicted the case could drag on
for 10 years or longer.

$Billions from public pockets
Such a long, drawn out litigation
battle could wind up costing millions
~—if not billions of dollars: AT&T current-
ly calculates both sides will have to
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pour over $1 billion into the suit for
discovery, depositions, and trial of the
case. By comparison, 18BM to date re-
portedly has shelled out $123 million
for its lawsuit and the feds have laid
‘out over $7 million.

Footing the bill for all the millions
of dollars that could be funneled into
the AT&T antitrust suit will be the pub-
lic, who will be picking up both tabs

through federal taxes and telephone

bills. Conceivably, Bell could make it
even rougher for its phone users by
hiking rates if sometime it finds it can’t
absorb the escalating costs of defend-
ing itself against Uncle Sam.

The government of course hopes to
minimize the sky-rocketing costs by
speeding things up. Government per-
sonnel are encouraged by AT&T’s co-
operation so far. They see no signs of
the pervasive animosity that they con-
tend characterized the government’s
dealings with the mighty mainframer.

“They’re not dragging their feet or
attempting to be obstructionist,” one
government official observed. “We're
encouraged by that, but we haven’t
been lulled into any sense of false op-
timism or wishful thinking. We're
pleased. It’s gone better than it might
have.”

It’s also gone worse than it might
have. Just a few days after the govern-
ment was boasting of Bell’s coopera-
tion, the company turned around and
stirred up the jurisdictional controversy
again by seeking an appeal on the orig-
inal decision from the Supreme Court
and the sluggish D.C. Court of Appeals.
AT&T also asked Justice to join them in
their attempt to get an expedited review
of the issues by the high court.

But the government balked, coming
out on January 17 with an opposing
stand on the appeal. In its filing with
the Supreme Court, Justice recom-

AT&T currently calculates
both sides will have to
pour over $1 billion into
the suit.

mended the appeal to be shoved back
to the lower court. “Review of the
present jurisdictional question,” it
pragmatically pointed out, “would be
unlikely to resolve the entire question
of jurisdiction, and would instead open
the door to.repeated interruption of
orderly trial procedures. . ..”

Later in January, the high court
stepped in and denied AT&T’s request
for extraordinary direct review, throw-
ing the jurisdictional appeal 'into the
lap of the D.C. Court of Appeals.
“Sorely disappointed” by this setback,
AT&T has announced plans to pursue

-~ an’expedited-appeal in the lower court..

The company’s unswerving stand on

the issue is clear: “Any suggestion that
a case of this magnitude and impor-
tance should be tried before there is
a determination of the jurisdiction of
the trial court would be a judicial

travesty.”

The confused and complicated juris-
diction question has left many legal
experts puzzled. Right now, legal ob-
servers say it’s a toss-up whether the
lower appeals court will even hear the
case. The Justice Dept., which will
probably be using its earlier opposition
arguments before the Supreme Court
to fight the appeal, lays the odds at
50/50. Other legal experts predict that
if the court agrees to hear the appeal,
the case could go to trial as early as
this spring.

Predictions on the final outcome are
equally speculative. Some lawyers
tracking the case claim the appeals
court could toss the case back to the
Fcc—a decision that would prompt a
governmeént appeal to the Supreme
Court. On the other hand, if the court
upholds the original jurisdiction ruling
by Judge Waddy, AT&T could be the
one to drive the case back to the high
court. One way or another, the gov-
ernment is hoping to get over the juris-
dictional hump as soon as possible.

Unfortunately, nothing happens “as
soon as possible” in such complicated
litigation. One unanticipated develop-

-ment, for example, further stalled the

case in early February. In a surprise
move, the appeals court—without yet
deciding to review the case—stayed all
discovery proceedings and ordered the
government to file further arguments
by March 7. The action was the worst
setback to date for the disheartened
Justice Dept.

And “no compromise”

And Bell has its plans too. “Confi-
dent” of success, AT&T’s acerbic leader
deButts has staunchly declared “there
is no compromise here.” He said that
on network television the day the suit
was filed over two years ago. A man
of his word, he still stands by it today.

Back on tv again in the choicest of

prime time slots, deButts plugs “the:

system” that he claims can satisfy
everyones’ telecommunications needs.
But what he may really be plugging,
speculates one anti-AT&Ter, is the tele-

-phone company’s case against the gov-

ernment. “deButts is trying to soften
public opinion for a compromise,” he
argues, “‘so that the antitrust suit will
never be completed. This anti-anti-
trust ad campaign is clearly designed
to gather sympathy for the integrity
of the Bell System, and for the inter-
locking relationship between the var-
ious parts of that system that Justice

- wants. .to..bust_up. because obviously, .

‘the system’ is not the solution.”  #
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Defining the Issues in
Bell vs. Everyone

by Albert L. C. Chu

The conflict involves Bell, the Justice Dept., the FCC, specialized communi-
cations carriers, independent manufacturers and the users. Here's what

it's all about.

Much has been said in DATAMATION
and in the general and trade press
about the conflict between AT&T, the
Fcc, and members of the computer
industry. Having made little progress
to settle the issue in their favor in
either the courts or at the FCC, AT&T
has now turned to the legislature, step-

ping up the pressure to pass the Com-.

_ puter Communications Reform Act,
better known as the “Bell bill.”

In an exclusive report* Albert Chu
has helped to sift through the mass of
information surrounding the conflict.
As a part of that report he isolates the

" social, economic, legal, technological,
and political issues in a concise and
logical fashion. And, as a part of our
continuing coverage of Ma Bell and
the industry, we present Chu’s analysis
of the issues here:

Socialissues
1. Should the state undertake to

guarantee its citizenry “a phone in
every home?” and, if the answer is
“Yes,” is it prepared to pay for it?—
Everyone agrees that there should be a
phone in every home to provide basic
voice telephone services. The question
is who is going to pay for it. The
telephone industry says that if it can-
not keep all of the private line business

to itself, it will have to raise the price-

for telephone services. The implication
is that this may make it financially
difficult for many people to have a
telephone.

. 2. Should some of the telephone net-
work _users be forced into subsidizing
other users?>—There are two separate
aspects to this issue. Business users of
the voice telephone network are paying
more than residential users for the
same services, but few of them have

March, 1977

raised the question. The second aspect
is the so-called “cross subsidization,”—
using revenues from one type of ser-

‘vice to lower the cost of another type

of service, making it more competitive.
So far, the telephone industry has been
doing so partly because it has been
technically ‘impossible to account for
the cost of each individual service,
partly based upon the national price
averaging concept, and partly for a
host of economic, political, and man-
agement reasons. Now with the com-
puterized equipment, it is at leéast tech-
nically feasible to account for the cost
of individual services. AT&T says busi-
ness must subsidize residential users in
some way, or rates for residential users
will be sky high. The Fcc contends that
residential users are already subsidizing
business services, not the other way
around.

Economic Issues
1. Should limited natural resources

‘such as the radio spectrum be utilized
to make profits for a few?>—In most.

other countries, telecommunications is
a nationalized monopoly. A national-
ized monopoly is supposed to operate
for the good of the entire nation; this
does not mean, however, that it can
necessarily provide better services at a
lower rate than if it were operated by a
private, profit-making enterprise. This
is not really an issue, but an answer to

- this question, one way or another, at

*Albert L. C. Chu, “The Computer/
Communications Controversy: Sorting
‘Out the Issues,” Datacomm Awareness
Report, Vol. 2, No. 1, January, 1977 (a
monthly publication of Management In-
formation' Corp., Cherry Hill, N.J., Al-

bert L. C. Chu, editor). *

this time will give us a clear idea as to
where we stand.

2. Is monopoly or free competition
the better system for the delivery of
telecommunications services? Or s
there a half way measure?>—Monopoly
has proved to be a workable system so
far, but that does not mean it is the
only workable way, or that it is still the
better way under today’s technological
environment. Monopoly has its built-in
weaknesses. Free competition, attrac-
tive as it may sound to some, is not
without its drawbacks. It will certainly
lead to a favorable condition for the
big business users at the expense of the
small business and non-business users.
Besides, left to their own devices, few
competitors to AT&T are likely to sur-
vive. The most likely solution would be
some kind of combination between the
two systems.

3. Who is the public? Who are the
consumers?—In arguing their cases,
every party claims to be in the public
interest. We should realize that in this
computer/telecommunications contro-
versy there are many different pub-

. lics; there are many different types of

consumers. The interests of the resi-
dential consumers are quite different
from those of the business users; and
the interests of the small data users are
quite different from those of large data
users. Then, we must also consider the
interests of large corporations such as
AT&T and 1BM which are different from
those of their smaller competitors.
AT&T’s competitors claim they provide
business data users an alternative, but
AT&T claims that such “alternatives”
for business data users would result in
higher rates for residential users. As-
suming that both claims are true,
whose rights should take precedence?
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Legal issues

1. Does the Communications Act of
1934 give AT&T monopoly to tele-
communications services other than
voice telephone services?—AT&T says
yes, the Fcc and the court says no.
Admittedly, the Act might not have
foreseen the advent of data communi-
cations. Any new legislation must an-
swer this question conclusively.

2. Does the Fcc exceed its author-
ity in opening up the private line sector
to competition?—This is another way
to state the previous issue. The Fcc
says it has such authority, and the
court is in agreement. AT&T says the
Fcc does not have such authority.

3. Does AT&T run afoul of antitrust
laws by having the Long Lines Depart-
ment tie together its various associated
telephone companies, and by owning
the Western Electric Company, which
is the prime supplier of telephone
equipment to all Bell System com-
panies?—AT&T says the Long Lines
Department is part of its monopoly,
and that having its own equipment
manufacturing arm is necessary to
maintain quality in its telephone ser-
vices. The Department of Justice is
seeking the divestiture of the Long
Lines Department and Western Elec-
tric from AT&T. .

4. Should the provision of telecom-
munications services be regulated by
government? If so, how much regulat-
ing is proper?—The premise of regulat-
ing telecommunications services is to
ensure that reasonable services be pro-
vided to the public at reasonable rates.
There seems to be no argument against
government regulating. The question is
how much regulating should there be
before it becomes counter-productive.
This issue is a vital one when we con-
sider the increasing convergence of
data processing and telecommunica-
tions services.

Technological issues

1. Is it possible, or advisable, to
maintain separate network facilities for
voice and data services? Or rather,
should we further integrate the two
types of services in the same network?
—We have been using the same tele-
phone network for both voice and data
services. The new digital transmission
facilities and packet switching net-
works promise to provide data services
at a much lower cost, but there is also
a not-so-distant possibility of using
digital facilities to transmit voice com-
munications. Today, data services are
used exclusively by computer users. It
is conceivable, however, that resi-

~dential users will be using data-services——-

in the future. )
2. Can and should data processing
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services be separated from data com-
munications services by regulations?—
The Fcc conducted a Computer In-
quiry in 1970 and concluded that the
same supplier should not offer both
data processing and data communica-
tions services. Technological advances
have made it much more difficult to-
day then six years ago to distinguish
the two types of services. The Fcc is
currently conducting a second Com-
puter Inquiry to review the earlier de-
cision. Late last year, four top tele-
communications experts spoke at a
conference in Washington, D.C., or-
ganized by the Fcc and the American
Federation of Information Processing
Societies (AFIPS) on the question of
how data, processing services can be
separated from data communications.
Their unanimous answer was *“don’t.”

3. If it is inadvisable or unfeasible
to separate data processing from data
communications, then the question be-
comes how much regulation should be
imposed on telecommunications, and
who should be allowed to provide for
such- services.—This is the biggest
stake as far as both the telephone in-
dustry and the computer industry are
concerned. AT&T is clearly positioning
itself to provide data processing-related
services, and 1BM seeks to enter .the
communications arena by joining with
Communications Satellite Company
and Aetna Life Insurance Company in
the Satellite Business System venture.
Other major computer companies
could conceivably join hands with
some of the scc’s to get a piece of the
action. Will then the telecommunica-
tions market turn into a gold mine for
big businesses? Who will look out for
the interests of the -general business
community and the general public?

4. In today’s technological environ-
ment, is the “grand system” as con-
ceived by Bell the only way to provide
adequate basic telephone service to the
entire nation? Or is it possible to pro-
vide such service at a reasonable cost
in a multinetwork environment where
standardized services and connection

requirements make it possible for any .

user to switch back and forth among
competing networks? Can this be done
without making it financially unfeasi-
ble for all residential users to own a
telephone? )

5. Does “foreign” equipment create
harm to the basic telephone network?
If 5o, can such harm be prevented?—
The Fcc has instituted a program for
the registration of modems. The pro-
gram is now behind schedule, but is
expected to proceed soon.

Political issues i

1. Should-the Fcc or-state regula-
tory agencies. be responsible for regu-
lating telephone terminal equipment,

that is if such equipment should indeed
be regulated?’—Currently the responsi-
bility splits between the Fcc and state
agencies, according to application, i.e.,
terminals used on intrastate services
belong to state agencies, those on inter-
state services belong to FCC. AT&T pro-
posed putting all terminals under state
jurisdiction, presumably because it has
more influence over state authorities
than over the Fcc.

2. Should federal rights always take
priority over state rights in telecom-
munications matters? If not, where
should the line be drawn? This issue
must not be resolved solely on political
ground, but should also be based on
technological and economic reasons.

Up to the Congress
We have raised 17 separate issues

that interrelate to form the current
computer/communications contro-
versy. There are undoubtedly others
that we have missed. And we have not
even gotten into the ripple effects of
each issue upon the others. To further
venture into their infinite ramifications

“would be beyond the scope of this

article, but should be undertaken by
Congress before a new legislation is
drafted. _

The Communications Act of 1934 is
clearly out of date. The question is not
whether it should be revised, but rather
how we should formulate the new legis-
lation to govern our telecommunica-
tions policy. In formulating the new
legislation, Congress should train its
sights on telecommunications’ social
consequences over the next several
decades, rather than its near term ef-
fects.

If we may outline the major tasks
facing the Congress, they are: 1. to
determine whether we should keep the
social overtone of the existing legisla-
tion (to put a combination telephone/
computer terminal in every home?); 2.
to find an acceptable middle ground
between monopoly and free competi-
tion; 3. to outline the extent and to
describe the various major segments of
the combined computer/communica-
tions market for the next several dec-
ades; 4. to determine whether data
processing and telecommunications
services should be separately provided,
and if so, how; and 5. to devise an
equitable formula for dividing the fu-
ture market among various types of
suppliers in such a way as to ensure
continuously improving services.

Fortunately ' or unfortunately, we
have been caught in the computer/
communications revolution. We are
experiencing, to use a rather corny
phrase, growing pains. But we are opti-
mistic that the future holds enough

-~-promise to yield-a good-deal for every- - — -

one involved, if only we handle this
controversy carefully, and promptly. g .
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by George M. Dick

The Lowly Modem

All right then, what is a “modulator-demodulator?”

In one form or another, modems have
been in use for the past dozen years.
We have seen them progress from
bulky and slow novelty items to the
present generation of compact, fast,
reliable devices. Installing and main-
taining them once required sophisti-

cated technical expertise. Now we plug

them in and expect them to work. We

no longer consider a modem to be a

novelty. As a link in our all-important
communications chain, it is now essen-
tial to the operation of our business.
We have come to take them for grant-
ed, so much so that many of us have
little understanding of what they are
and how they operate. What follows is
“just enough” background for that un-
derstanding. :

Modulation

Aren’t you getting tired of being
told that the term “modem” is a con-
traction of ‘“modulator-demodulator”
when you really don’t know what a
modulator is? The terms are not diffi-
cult to understand and are best ex-
plained by example. If a newscaster
were to attempt to give the news by
shouting to several million persons, the
chances for success would not be very
high. We use a radio broadcasting sta-
tion to change the voice into a signal
more suitable for long distance trans-
mission. Among other things, the
broadcasting station is acting as a
modulator. Each radio is acting as a
demodulator.

A similar problem occurs with com-
puter data. Data processing equipment
has been built to utilize electrical sig-
nals with a particular form. However,
this form (digital) is totally unsuitable
for transmission over the most com-
monly available media, telephone lines.
Consequently, the data is modulated

prior to transmission at one location

and then demodulated prior to inter-
-pretation "at the receiving location.
Since, in most applications, data may
travel in two directions, the equipment
used must contain both a modulator
section and a demodulator section,
hence, “modem.” '
When discussing modulation, it’s
important to understand the term “car-

rier.” A carrier is an electrical signal

chosen because of its ability to travel
through the transmission medium be-
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ing utilized. In the case of data com-
‘munications, the medium is a tele-
phone line. Since telephone lines were
designed and built for transmitting
'voice, an appropriate carrier is a signal
that resembles voice. The modulation

process consists of changing the carrier -

in such a way that, while still resem-

bling voice, the carrier will (forgive the -

redundancy) “carry” the data.
The three basic types of modulation
applied are: amplitude modulation,

frequency modulation, and phase mod-
ulation. The first two terms are again
. directly parallel to those used in radio.
These types can be understood quite

msec|

Fig. 1. The upper curve repeats itself
every millisecond, and thus has a fre-
quency of 1,000 Hz. The lower curve has
a lower frequency but a higher ampli-
tude. ‘ .

Fig. 2. To be transmitted over phone
lines, digital signals can be translated
into amplitude or frequency modulated
audio signals.

easily by mentally constructing a very
slow modem—a human being. This
very slow modem operates at one bit
per second. A message is to be sent that
consists of one-zero-one-one. Our mu-
sically inclined human modem would
whistle loudly for one second, softly
for one second and, finally, loudly
again for two seconds. This is ampli-
tude modulation. If, however, the hu-
man modem whistled at the same vol-
ume but used two different musical
pitches such as middle C for a “one”
and one-octave above middle C for a
“zero,” the modem would be using fre-
quency modulation. In both cases, the
“carrier” would be the whistling sound.

Signals- are generally shown on a
graph-like presentation. The vertical of
the graph represents signal strength
(“loudness”) while the horizontal rep-
resents time. If the signal being shown
is audible sound, the graph will actu-
ally represent the physical motion of
the vocal cords making the sound or
the ear drum interpreting the sound.

Fig. 1 shows some examples of sine
waves which, when applied to sound
are the well known “pear-shaped” or
pure tones. The figure on the top shows
the signal repeating itself once every
millisecond (1/1000th of a second).
Each repetition is called a cycle and
consequently there are 1,000 cycles per
second. When applied to sine waves,
cycles-per-second are called Hertz (Hz).

The lower graph in Fig. 1 shows a
sine wave that repeats itself less fre-
quently and thus has a lower “fre-
quency” than the upper graph. Also, if
the heights of the two figures are- mea-
sured, it can be seen that the lower line
has a greater amplitude and thus is
louder than the upper example.

Fig. 2 shows examples of amplitude
modulation and frequency modulation
applied to the transmission of a digital
signal.

Phase modulation is a little more
difficult to grasp. Referring to Fig. 1
again, it can be seen that each point

. within the time of a given cycle can be

uniquely identified and, therefore, each
succeeding or preceding point can be
determined. This identification refers
to the “phase” of each cycle (where
one full cycle = 360 degrees).

Just as the amplitude or frequency
during a given time period can be used
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.

to carry information, so can the phase.
When phase modulation is used with
computer (digital) data, it is more
properly called phase shift keying
(PsKk) and it is common to use differ-
ential PSK, where the phase of the cy-
cles in a particular time period is com-
pared with the phase of the cycles in
the previous time period. (In Fig. 3, a

o
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Fig. 3. In phase modulation, the wave
form is shifted. Each change in line con-
dition may represent a bit. (This version
of PM is Differential Phase Shift Keying.)

-0-

-
v

3.1

mE
0-

FIE Y [E R : B |
Fig. 4. Combinations of two bits (di-bits)
or three bits (tri-bits) are commonly used
for digital transmissions, where each
combination is represented by a differ-
ent amplitude of signal. In this example,
the top 8-hit “message” converts to the
four di-bit transmission below.

“one” bit is indicated by a phase
change of 180° and a “zero” is indi-
cated by lack of a phase change.)

Bps vs. baud

Notwithstanding frequent misuse,
“baud” is not the same as “bits per
second.” In low speed modems, the
values usually agree (although the
definitions differ) but with high speed
modems the values practically never
agree: Baud rate is a figure indicating
the number of times (per second) that
a signal changes. Bits per second is a
figure indicating the true bit data
transfer ratc. Modem manufacturers
frequently use a particular telephone
line condition (a signal) to represent a
combination of two or three bits (di-
bits and tri-bits respectively). In those
cases, the baud rate would reflect the
number of times that the telephone line
signal changed conditions, and there-
fore would be one-half or one-third of
the bits per second rate. See Fig. 4.

It is well known that telephone lines
-~ do not produce-high fidelity - sound:
This is because some frequencies are
transmitted better than others. Two oc-
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taves above middle C (1046.5Hz) is
transmitted reasonably well. One oc-
tave above middle C (523.2Hz) is

-.transmitted poorly and middle C itself

(261.6Hz) is barely transmitted at all.
Also, the third octave (2093.5Hz) is
transmitted poorly and the fourth oc-
tave (4187.0Hz) is not transmitted at
all.

These transmission limitations cause
problems when computer data is to be

. transmitted at reasonably high speeds

(above 1200bps). Assume for a mo-
ment that we are constructing -a
9600bps modem. Assume also that we
intend to use amplitude modulation
(see Fig. 2). The problem, simply, is
that insufficient time will be spent at
each amplitude level to enable proper
detection and interpretation of the
data, less than 1/9600 for each bit.

It might seem that the problem
could be solved by using a high fre-
quency (high pitch) carrier, since that
many more waves or cycles will go by
in a given time, but remember that
high frequencies are not transmitted by
telephone lines. . However, the time
spend at each level can be increased
simply by increasing the quantity of
recognizable amplitude levels, making
each level carry more than one bit of
data. If, for example, eight levels of
loudness were defined, with each repre-
senting a combination of three bits (a
tri-bit combination), the time spent at
each level would be tripled and the
conditions or signals on the telephone
line would change only one-third as
many times. This would be a 9600bps
modem operating at 3200 baud.

Of course, as the reader might sus-
pect, things are not really that simple.
In reducing one problem we have cre-
ated another: eight levels are too much
for practical application. The most
popular practical solution at the pres-
ent time is to create eight different
conditions by use of two amplitude

y

The connectors used in joining terminals to modems and modems to computers have

levels and four phase change possibili-
ties. This combination of amplitude
modulation and phase modulation is
generally called quadrature amplitude
modulation (QAM). .

Equalization

Now, we're all set to do our modu-
lating and demodulating. We build a
system 'in a laboratory and it works
fine until we try it on a telephone line.
An important consideration has been
neglected. We must now provide some
type of modem “equalization.” Equali-
zation is essential because there is a-
tremendous variety of transmission

Fig. 5. Technicians once had to visually
inspect these “eye” patterns to equalize
modems before transmitting. This sim-
ple example is for a two level pattern.

characteristics that can exist on any
given telephone line. For example, one
telephone line might have characteris-
tics that affect the modulation signal
such that the result incorrectly appears
as additional modulation of one type
or another. Equalization consists of
telling the modem how to compensate
for the characteristics of a particular
telephone line. ,
Years ago, equalization was per-
formed by technical specialists who
used oscilloscopes to monitor “eye”
patterns (see Fig. 5). The industry
then progressed through meters and
dials and finally to fully automatic

25 wires. (The equipment side has pins, and the modems have sockets.) The functions

“of all 25 wires are defined by a U.S:standard called EIA"RS232,-or-its international -~

counterpart CCITT V.24. Typically only a half dozen of them are actually used, how-

ever. These samples are from AMP, Inc.

DATAMATION



equalization.

For historical interest, the eye pat-
tern is a display of the demodulated
signal as it appears prior to shaping. A
random pattern is transmitted and re-
ceived and the received bits are super-
imposed upon each other. Even though
the pattern is random, there are only a
discrete number of states that should
exist and the “eye’s” cleanness gives an
indication of the equalization quality.
The example in Fig. 5 shows a two-
level eye pattern. Four- and eight-level
patterns also exist and are present in
modems that utilize di-bits and tri-bits.

At any rate, the following generali-
ties can be stated with regard to equali-
zation. The higher the modem speed
(in bps), the more critical equalization
becomes. A change of or in a tele-
phone line will generally resuit in the
need to at least check equalization.

Scrambling
Many modem manufacturers make

reference to the existence of a data
scrambler. Under normal usage, data
processing equipment occasionally
produces data patterns (like a long
string of ones) that can cause modem
problems (usually in the clocking cir-
cuitry). The scrambler changes the
data so that it appears to be a random
pattern. A descrambler in the receiving
modem changes the data back to its
original pattern. Inasmuch as any
given modem will correctly unscramble
the data transmitted by another mod-
em of the same model, the important
thing to remember is that a modem
scrambler does not, in any way, pro-
vide data security. ~

Duplex, half-duplex, and simplex

There is also much confusion re-
garding the terms “duplex,” “half-
duplex,” and. “simplex.” Consider first
that a telephone wire pair is needed for
data transmission. In that light, there
are four basic types of modems. A four-
wire modem (two pairs of wires) is
capable of simultaneous data transmis-
sion in both directions and. is, there-
fore, a full-duplex modem.

A modem with ‘a single wire pair
that can transmit in both directions but
not simultaneously is a half-duplex
modem. Another two-wire modem that
can transmit in only one direction is a
simplex modem. The fourth modem
type is a two wire modem that can
transmit simultaneously in both direc-
tions with the primary direction being
reasonably high speed and the second-
ary (or backward) direction being
rather low speed. This is a simplex
modem with backward channel.

It should be noted that it is frequent-
ly advisable to use a full-duplex mod-
em even though the software protocol
is only half-duplex. This is because the
reduced turnaround time (more on
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that later) lowers the amount of dead
time between transmissions.

.Conditioning
Telephone line conditioning is an-

other term that has been misunder-
stood more often than not. A basic
telephone line has nominal electrical
characteristics based on its ability to
carry a voice-like signal. These charac-
teristics (more correctly called “pa-
rameters”) have tolerances associated
with them. A tolerance is a statement
regarding how “far” a particular tele-
phone line can deviate from nominal
and still be “within specification”
(meaning “within the range the phone
company specifies it will be.”)

Higher levels of conditioning do not

change the nominal values; they simply
tighten the tolerances. As a result, a
highly conditioned line will always meet
the specifications for a less conditioned
line and, depending on luck, an uncon-
ditioned line may actually equal or ex-
ceed the quality of a highly condi-
tioned one. The purchase of condition-
ing is basically the purchase of better
quality control on .the part of the
. phone company.

Hardware protocol
Up to now, you may have had no
real need to consider hardware proto-

col. If your data processing equipment
was designed and built by one vendor,
the softwarc-hardware relationship is,
by design, sufficiently interrelated to
preclude a need to understand both
aspects. With communications, how-
ever, your data will of necessity utilize
equipment from several vendors and
operate over telephone lines that were
never intended for data, where the
lines are merely being adapted for that
usage. The need for equipment from
more than one vendor and the adapta-
tion of telephone lines for data gives
rise to the need for a compatible way
of connecting it all together, an inter-
face protocol. The current U.S. indus-
try standard is called E1a Rs232c. The
international standard is ccITT v24,
The actual hardware interfacing is
performed by the modem electronics.
However, for all practical purposes,
the interfacing protocol occurs at the
so-called EIA connector on the modem.
An EIA cable connects your terminal to
this E1A modem connector. The cable
contains 25 wires (each identified by
number) and the Rs232c standard spec-
ifies the permissible function for each
wire and corresponding connector pin.
No system uses all of the wires. The
network designer determines which
functions are important (based on the
application) and the remaining wires

Inside a modem there is enough circuitry to rival a small minicomputer—with perhaps
a few more discrete components. This one is Vadic’s 3400, full-duplex, 2-wire, 1200-
bps device; it uses quadrature amplitude modulation for data transmission.
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are ignored. Any particular interface
will typically use about a half-dozen of
the functions actually available.

There are three basic types of func-
tions or signals: control, clocking, and
data. Control signals constitute the
“conversation” that takes place be-
tween your terminal and the modem,;
these signals are either “On” or “Off.”
Clocking signals regulate the speed of
the data transfer. Data signals are the
serial representation of the data being
transferred as described earlier.

We can fake the space to describe
some of the most commonly used

functions here.

As everyone may be aware, electri-
cal signals require two wires. At the E1A
interface, all signals share a common
second wire which is known as signal
ground and is physically pin 7. The
objective, of course, is to move data.
Transmitted data is that data trans-
mitted from your terminal to the mod-
em for subsequent retransmission to
another location;.it appears on pin 2.

Likewise, received data is that data .

received by your terminal and it ap-
pears on pin 3.

However, before data can be trans-
mitted or received, certain conditions
must be met. First, your terminal must
place the Data Terminal Ready signal
(pin 20) in the “On” state; this signal

advises the modem that your terminal
is powered up, has no known malfunc-
tion, and is not in a test mode. Similar-
ly, the modem must place the Data Set
Ready signal (pin 6) in the “On” state;
this signal, obviously, advises your ter-
minal that the modem is powered up,
has no known malfunction, and is not
in a test mode.

Note however, that Data Set Ready

does not in.any way imply that data

can be passed! Depending on the par-
ticular telephone line (dial-up wvs.
leased and multipoint vs. point-to-
point), the modem must do some more
work before data can be passed. Simi-
larly, Data Terminal Ready does not
mean that the terminal is sending data;
you might not be using the terminal

Part of What goes On In Responding To A Poll

Remote Site Host Site
terminal modem modem processor
male connector (pins) female connector (sockets) female connector (sockets) male conn’ector (pins)
05600660605686 ééc’bééc‘aééééééé} 068606600056000 6666666666666)
eleleleleeY JeYeYeLo)e] 200009900999 CRR0QQRPQP9Q 2000090909090

The terminal will always have Data

As long as there is a good quality

Like the remote modem, the host's will

Like the terminal, the host device —

Terminal Ready (pin 20) turned on as
long as it is powered up, has no known
malfunction, and is not in test mode.

telephone line, the terminal’'s modem
will show Carrier Detect (8), Signal
Quality (21), and of course Data Set
Ready (6). In anticipation of receiving a
transmission, it will always also send
the terminal a Receive Clock signal (17)
to be used in matching the terminal's
receiving rate with the host's sending
rate. Finally, the Transmit Clock (15) is
always present.

(?’é'éééé'éééé <6ééééééé66ééé
PRRRRPPRRRPRQ RRPIPRRP9QEQ

@ ttheterminal has received apoll, it’

turns on Request to Send (4).

@ The modem recognizes the
Request to Send and begins sending a
carrier signal to the host modem over
the telephone line. '
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@ After an appropriate pause, the
remote site modem turns on Clear to
Send (5) as a signal to the terminal.

6éééééé©ééééb)
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® The terminal transmits its message
(which it passes to the modem on 2).

W W %
@ Themodem forwards the message
to the host site via the carrier on the
telephone line.

(fféééééébéééé)
900000000060

W

@ After the terminal transmits an
end of message character, it turns off
Request to Send (4).

@ The modem recognizes that
Request to Send is now off, and
responds by stopping its carrier

transmission and turning off Clear to
Send (5).

always have Data Set Ready (5),
Transmit Clock (15), and Receive Clock
(17) — the latter of which, although
present, cycles meaninglessly in the
absence of a data transmission from
the terminal. Unlike the remote
modem, Clear to Send (5) is also
always on.

terminal, front-end, or cpu — will
always have its Data Terminal Ready
(20) turned on.

0060668008060
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(® The modem at the host site detects
the remote modem’s carrier, turns on
Carrier Detect (8), adjusts eq ualization

with the remote, and adjusts other
receive timings to match the host’s
receiving rate with the terminal’s
sending rate.
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Nothing happens at the host yet.

(?éééééé'ééééé 666666666666?}
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@ The host modem turns on Signal
Quality (21} if the line is good.

('66‘&@6@66666)
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‘ The host modem passes the
message to the host (on 3).

éééé'éééééééé)
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(® Thehostreceives the terminal's
transmission.

(ééééééééééééé
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@ The host modem turns off Carrier
Detect (8) and Signal Quality (21).

5800000606060 0
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When the host detects the end of
message character, it turns on Request
to Send (4) in the first stage of
preparing to send out another poll (on
2). This poll may or may not be to the
same terminal.

Fig. 6. In the absence of a data transmission, the conditions
at the plug interfaces- (terminal/modem and modem/host) are
as in the first row of figures above. The steps involved in re-

-.sponding to a poll with a message are numbered 1 through 12.

Though actually more complicated than this illustration

shows, the entire process is done very quickly. If two modems
on opposite sides of the U.S. were connected by a 4800bps
line, going through all these steps to send back a very short

_message might take only a little more than one-tenth of a

second.
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and there is simply no data to send.

At any rate, assuming that both
Ready functions are on, there are two
other functions that must also be on
before data is passed. When you de-
press the “enter” key on your terminal,
" the terminal turns on the Request to
Send signal (pin 4) and thus advises
the modem that it wishes to transmit
data as soon as possible. The modem
then performs whatever work is neces-
sary (more on that later) and, upon
completion of that work, turns on the
Clear to Send signal (pin 5) which
advises the terminal that it has permis-
sion to begin transmitting data.

The Transmit Clock signal, which
can be supplied by either the modem
(pin 15) or the terminal (pin 24),
assures that the modem is processing
the data at precisely the same rate at
which the terminal is sending it. An-
other signal for timing, Receive Tim-
ing, appears on modem pin 17; it is
used to more precisely match the ter-
minal’s data reception with the actual
transmission of the host—a kind of
“fine tuning.”

Taking it step-by-step

Now, before we discuss other func-
tions, let’s take what we’ve discussed so
far and construct an example. (See
Fig. 6.) Assume that a particular user
has chosen a leased multipoint tele-
phone circuit, A leased line or circuit is
one with permanent physical connec-
tions; dialing simply does not exist.
Multipoint is like a multiple location
conference call. In this example, a sin-
gle host processor communicates with
several remote terminals. A single mod-
em exists at the host site and, al-
though this is not technically accurate,
you can imagine phone wires twisted
together at a phone company facility
enabling the multipoint configuration.

This user has chosen a so-called four
wire telephone circuit, that is, one wire
pair is used for data traveling in one
direction and the other wire pair is
used for the other direction.” Assume
no direct terminal-to-terminal commu-
nication; all data goes to or from the
host site. ]

Now, the first problem is to make
sure that only one terminal transmits at
any given time. If more than one did
so, the host processor would be in the
position of an instructor trying to listen
to several students simultaneously. By
means of polling, the user places the
terminals in a “speak only when spo-
ken to” mode. While all terminals will
“see” any given poll, only one will re-
spond to it. '

But there is an additional problem:
even though the “wrong” terminals will

not attempt to send data to their re- .

spective modems, we do not want the
modems to transmit any energy what-
ever; an idle code can interfere with
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data as well as other data can. The
terminal must, therefore, be capable of
telling the modem “Shut up until I tell
you otherwise.” This is a ‘“controlled
carrier” environment. Presence or ab-
sence of a “carrier” simply .refers to
presence or absence of transmitted en-
ergy. The “control” is the ability of the
terminal to tell the modem when to
transmit energy and when not to.

Now, say a poll has been sent and
the correct terminal has recognized it.
This terminal then turns Request to
Send on. :

The modem recognizes -that signal
and immediately turns on its carrier
and starts a timer. This carrier contains
a special pattern (code) determined by
the modem designer.

The modem at the host site, upon
seeing this carrier, adjusts its equaliza-
tion, receive clock, and other receive
electronics as necessary.

The remote modem knows how long
this should take and, upon expiration
of that time, turns on the Clear to Send
signal.

Finally, the terminal begins trans-
mitting its message. Upon completion
of that message, the terminal turns Re-
quest to Send off. The modem re-
sponds by shutting up and turning
Clear to Send off.

When the host processor senses an
end of message character, it sends out
another poll which may or may not be
to the same terminal.

While the above protocol (or hand-
shaking) is taking place, the modem at
the host site provides control signals
which, at the user option, may or may
not be utilized. Data Carrier Detect
(pin 8) is, when on, the modem saying
that a carrier (energy) of sufficient

" power is present on its receive wire
pair. Signal Quality Detect (pin 21) is,

when on, the modem saying that it sees
a carrier of suitable quality.

Now, when the transmission is over,
the protocol described at the remote
site is unnecessary and undesirable
(since it wastes time) at the host site.
Since it does not matter if all terminals
“hear” the host transmissions simul-
taneously, the host modem is set up to
provide Clear to Send at all times that
Data Set Ready is on. Between polls,
the remote terminals see, simply, an
Idle code coming in. In the absence of
telephone line problems, the remote
modems would have both Data Carrier
Detect and Signal Quality Detect on
continuously.

Turnaround time :
In many applications the system
turnaround time is important. Many
protocols are of the “stop and wait”
variety. This means that a message will
not be sent until the receiving station
has confirmed proper receipt of the
previous 'message. The turnaround

time therefore is dead time as far as
data transmission is concerned. But
what factors enter into total turn-
around time? One of the more obvious
ones is the time spent traveling through
the telephone network. This can be
estimated at lmsec per 100 miles
(don’t forget that the receiving sta-
tion’s acknowledgement must make a

. return trip).

Another factor is the time spent
traveling through the modem electron-
ics. Depending on modem design, this
can range from 5 to 10msec for one
direction. through one modem. Since
the message must travel through two
modems (transmitting and receiving)
and the acknowledgement must do the
same, this delay should be multiplied
by four.

Another contributing item is the
time duration of the message itself.
This can be calculated by considering

- the bit size of the message and the bps

speed of the communications system.

Modem  manufacturers frequently
quote only one contributing factor as
the “turnaround time.” This factor is
the Request to Send/Clear to Send de-
lay described in the protocol section.
This delay can occur at either or both
ends of a communications link and,
while it is important, it is in no way the
sole contributing factor.

That's enough .
We've seen that a modem is cer-

tainly not a magic device. And taken
piece by piece, the various aspects are
not all that exotic. It is hoped that,
through this article, the reader now
knows enough to ask questions. £

Now employed by Auerbach Pub-
lishers Inc., Mr. Dick is responsible
for preparing reports on communi-
cations testing and for developing
plans for seminars on that subject
for Auerbach subscribers., Prior to
joining the company, he was em-
ployed by Datran, where he was re-
sponsible for providing technical
support to field engineers in six
states.

His earlier experience was with
INA Corp., where he was respon-
sible for maintaining a large net-
‘work, and in the aerospace indus-
try (RCA, Boeing, and NASA) where
he worked in hardware evaluation.
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Another Look at SNA

by P. D. Moulton and Ronald C. Sander

The user is forced to continue dealing in uncertainties as IBM dribbles out
portions of its Systems Network Architecture piecemeal.

1BM’s Systems Network Architecture
(sNA) may become the model for most
teleprocessing systems and telecom-
munications networks implemented in
the next five to ten years. The architec-
ture’s importance stems from IBM’s an-
nouncement in 1974 to use it as the
framework for new hardware and soft-
ware products. As the company has
stated, sNA is intended to provide a
common method of support for a wide
range of communications activities
sharing one .communications network.

When a giant speaks, everybody
listens. 1BM’s market dominance alone
will cause many organizations to con-
sider implementing sNA. Some parts of
SNA may even become industry stan-
dards.

SNA has both positive and not-so-
positive aspects. The only thing certain
about it is that it will strongly impact
IBM users with existing on-line systems.

SNA incorporates both hardware and
software components, some of them
announced as early as 1973 and others
as recently as November 1976. It is
composed of four elements as shown in
Fig. 1.

- 1. ACF/VTAM (Advanced Com-
munications Function/Virtual Tele-
communications Access Method): a ma-

jor new software product that resides.

in the 370 mainframe. ACF/VTAM’s

function is to interface to a single net-

work all of the teleprocessing programs
that reside in separate partitions of a
370. In this way it acts like a funnel for
data. ACF/vTAM, with a little help from
ACF/NCP/ Vs and TCAM, performs all of
the necessary communications control
functions previously performed by
BTAM, QTAM, et al.

2. ACF/NCP/VS (Advanced Com-
munications Function/Network Con-
trol Program/Virtual System): a new
program that is executed in the 1BM
3705 Communication Controller. Un-
der the direction of ACF/vTAM, it
causes the 3705 to perform more com-
munications control functions than be-
fore.

3. SDLC (Synchronous Data Link
Control) : a new communications con-
trol protocol that is a set of detailed
procedures for exchanging data over
communications lines.

4. New and upgraded terminals:

-ones that are-more-intelligent-and-that -

receive/transmit data over a com-
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munication. line according to the rules
of sNaA and spLc.

1BM presents this mix of components
as an integrated structure of equipment

and programs. The more significant’

benefits of this structure are related to
be:

1. Developing application software
for terminal systems will be simplified.
Device dependency is minimized, and
network changes are virtually trans-
parent to the application programmer.

2. Terminals and other network re-

sources can be shared by application

programs. This reduces the need for
dedicated terminals and dedicated net-
works for each application.

3. Different types of terminals can
be attached to the same communica-
tions line, thereby reducing com-
munication line costs.

4. Two-way message flow is facili-
tated by spbLc, thus making possible the
more effective use of duplex commu-
nications facilities. Faster response
times, as compared to pre-SNA net-
works, may result,

5. Functional capabilities can be
dispersed, moving processing power
closer to the terminal user and easing
the processing load on the host system.

6. Application programs and data
bases can be distributed across multiple
370s in multiple data centers,

The first two benefits result from
SNA’s use of ACE/VTAM in one 370

VTAM users shouid expect
increased complexity,
system processing
overhead, and memory.

partition and ACF/NCP/ Vs in.the 3705.
The application software in the differ-
ent partitions can then interface the
network through one common access
program, ACF/VTAM, which with ACF/
NCP/vs can provide all of the com-
munications housekeeping and hard-
ware interfacing functions. This com-
mon access path is what will force
greater standardization in program-
ming telecommunications applications,
make applications development less
complex, reduce the applications de-
pendency on hardware, and allow dif-

- ferent applications in a 370 to support
the -same-terminals-and -the same net--

work.

A key element of sNA is Synchro-
nous Data Link Control, bit-oriented
synchronous communications control
methodology. ACF/VTAM, ACF/NCP/ VS,
and the design structure of spLc will
allow several different types of spLc
terminals to share the same communi-
cations line. sbLc provides full-duplex
exchange of information, better use of
communication channel capacity, and
the potential for shorter response time
when compared to binary synchronous
and start-stop protocols.

The fifth benefit presented above re-
sults from sNA’s use of intelligent ter-
minals at the user’s site and ACF/NCP/
vs in the 3705. Some of the communi-
cations workload previously performed

_ by the host processor now can be per-

formed by the programmable 3705
front-end. Similarly, some of the ap-
plications processing previously per-
formed by the host processor now can
be performed by the terminal.

In November, 1976 1BM announced
the Advanced Communications Func-
tion (ACF) which extends sNA’s capa-
bilities. The principal enhancements
introduced are in three areas: 3705
performance, networking of multiple
370s, and job entry processing within a

. network. These new capabilities will be

provided by a set of new software
products for the 370 and 3705 com-
munications controller, and by- some
new hardware for the 3705.

1BM’s published technical literature
presents these benefits in more detail.
And these benefits can be realized by
many SNA users. However, in the real
world, these sNA benefits may be offset
by other not-so-positive characteristics
of SNA,

The overall impact on existing tele-
processing systems can be seen by
examining how sNA will impact the
system’s: 370 central processor, 3705
communications controller, network,
terminals, and data processing budget.

Impact on the cpu

SNA requires an 1BM 370, a virtual
operating system, and VTAM. VTAM, like
vsAM and other 1BM systems software,
is large, complex, and sophisticated. In
fact, vTaAM is more complex and so-

- phisticated than BTAM, TCAM, or QTAM

which it replaces because vIraM has

--been-designed to operate across multi-

ple partitions, With the recently an-
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nounced ACF, one copy of VvIAM now
also operates in conjunction with other
copies in other 370s, which even fur-
ther adds to its complexity.

VTAM users should expect that this
increased complexity will introduce
more 370 system processing overhead
and require more memory. As an ex-
ample, one public utility made a study
of the number of transactions their
dedicated 370/158-3 could process per
second. Throughputs were 14.2 trans-
actions/sec using  DOS/EXTM, 12.6
transactions/sec using Dos/vTAaM, and
only 11.1 transactions/sec using 0s/
vs1l/vTAM.

IBM manuals estimate that a small
network of four asynchronous lines
and one sbLc line will require over
800kB of virtual memory for VTAM.
Several users, who each later aban-
doned their interest in vraMm, found
they really needed about one million
bytes of virtual memory and 200 to
300kB of real memory for networks of
that size.

Also vTaM might actually aggravate
bottleneck and contention problems in
the 370, due to its additional overhead.
System fine turning and performance
measurement hardware will become
even more important to users wishing
to overcome these problem areas.

Users of vs operating systems, CICS,
Ms, and vsAM have seen hardware
resource requirements creep up with
new IBM software products and new
software release levels. IBM has re-
sponded with cache memories, at-
tached processors, dual processors,
high speed buffer storage, and other
new 370 processor speed-up. features to
offset the increased memory and pro-
cessing demands. In the continuing
escalation, the SNA user might even-
tually find he wants and needs a larger
or more powerful 370 processor, as
well. o

Impact on the 370X

As part of the distributed processing
thrust, 18BM has transferred some of the
communications control functions
from the 370 mainframe to the 370X
communications controller. Unfor-
tunately, the functions 1BM has trans-
ferred aren’t the major source of the
familiar cpu communications overhead
burden, so communications overhead
problems in the host 370 will continue,
In fact, one 3705 NcP/vs user, the
Midwest Stock Exchange, has reported
that the total off-loading benefits of
installing the 3705 with Ncp/vs prob-
ably amounted to less than 5%.

In spite of the fact that some func-
tions have been transferred under sNa,
the network is still controlled and
managed by 370 Software, which per-
haps is best illustrated by the lack of an
operator-oriented control console on
the 370X Communications Controller.
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The memory requirements and cost
of the 370X are substantially increased
by sNA’s and NCP/Vs’s need to buffer
blocks of data. Ncp/vs.also cuts the
370X’s - throughput capacity signifi-
cantly unless the.user installs the re-
cently announced channel adapter type
4 on the 3705-370 interface. For in-
stance, a 3705-1 or II supporting 20
asynchronous lines plus 20 binary syn-
chronous (BsC) lines and operating as
a 270X emulator may now be a 16kB
unit renting for about $2,200 per

‘month. If its user moves to sNA and

converts 10 of those Bsc lines to sbLC
lines, he will need an 80kB 3705. His
3705-11 costs will jump about 70% to
around $3,700 monthly. If he previ-
ously used a 3705-1, costs could in-
crease to nearly $5,000 per month.

Consequently, users will see an in-
crease in their 370X hardware require-
ments and expenditures even though
most 370Xs function as little more
than 270X hardwired controllers.

Also, the new ACF features an-
nounced have totally ignored the 3704
communications controller. This leaves
significant doubt as to the 3704’s fu-
ture role in SNA.

Impact on the network _
SNA has the potential to provide

users with significant cost savings in
communications lines. vTAM provides
a.single, common path to a communi-
cations line for all application software
residing in the teleprocessing partitions
of a single 370. Terminals attached to
a vTAM controlled communications
line will be able to access any of the
applications in partitions that interface
to that 370’s vraM. The AcF products
announced in November 1976 further
expand accessibility from one 370 to
any other 370 in the user’s network.
SNA terminals and communications
lines will therefore be more versatile
and multi-functional than before. This
is-a major improvement. No longer will
a remote office need a terminal,
modem, and communication line for
cics-based applications, another termi-
nal, modem, and line for 1Ms, etc,
Unfortunately though, there are
some limitations and restrictions that
may reduce the value a user can realize

. from sNA’s network sharing capability.

The potential user should remember
that:

1) The sNa remote job entry user .
will be required to use 1BM’s JES pack-
age. If he chooses to retain Hasp, a
separate network will be needed to
support his HASP workstations because
1BM has not announced VTAM support

IBM 370
0SS Wims |aics|vspc|Tso
or '
DOS/VS

(1) ACF/VTAM

IBM 3705

‘(@ ACF/NCP/VS

(1) ACF/VTAM
Advanced Communications
" Function/Virtual -
Telecommunications
Access Method

(@) ACF/NCP/VS
Advanced Communications
Control Program/
virtual System

@ Data is transmitted
synchronously over the
communication lines

.
@

; according to the
@ SDLC protocol

@

@ New SNA terminals
that receive and
transmit according

to the SDLC

@ - protocol

Fig. 1. The four principal components of Systems Network Architecture.
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12 tough questions about
your access control system.

Does your access control system . . .

YES NO

permit positive control of both entry and exit?
YES NO ' : :
ensure that only one person will pass through an open entrance?
. YES NO ' ‘ .
permit entry only during authorized periods?
YES NO
permit visitor control?
YES NO )
detect use of a lost I.D. card or key?
YES NO ‘
permit identification by comparing user to badge photo?
YES NO ,
protect security personnel?
YES _NO _ ‘
process up to 150 people in 15 minutes?
YES NO .
permit package inspection?
YES NO » .
provide 2-way voice communication?
YES NO ) ) '
provide improved security at reduced costs?
YES NO
| provide 24-hour-a-day, 365-day-a-year reliability?

A perfect score is 12 “yes” answers. If your personnel access control system is the Mardix
Videoguard® (VG 300) you answered “yes” to all of the above questions. With any other system you
had to answer “no’’ at least part of the time. Unfortunately, anything less than a perfect score means
that your access control system is not as effective as it could be.

Mardix Vldeoguard (VG-300) will cut security costs by increasing securlty w1thout
increasing manpower. Your savings will.pay back the cost of the VG-300 in less than a year. The VG-300
can monitor and control many access points from a single location through a patented* system
of closed circuit TV and secured multiple-door enclosures. A number of other Vldeoguard
systems are available to economically serve your specific security needs. T

For more answers to tough questions, call us today . . . toll free
(800) 227-1464, Extension 8150; or from California, (800) 772-3909, Extension 8150.

Mardix Incorporated, 900 Stierlin Road, Mountain View, CA 94043 415/961-3030
*Patents No. 3,564,132 and No. 4,006,459.
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SNA

for HASP.

2) Asynchronous, binary synchro-
nous, and sDLc terminals cannot be
attached to the same communications
line.

3) A user who has teleprocessing
applications and vTAM in more than
one 1BM 370 at a central site must move
to avoid operating a separate SNA net-
work for each 370. There are three
ways he can go. First, he can bear the
expense and effort of operating his
370s in a multiprocessor configuration.
Second, he can install the ACF products
at a cost of about $1,000/ month per
370. Finally, he can use a 370X-com-
patible communications controller that
will interface multiple 1BM 370/360
cpu’s simultaneously over a single non-
redundant sNA network.

Additional restrictions exist on the
second alternative, IBM’s ACF multisys-
tem networking facility. Multisystem
switching can only be performed for
SNA terminals, lines, and applications.
Further, switching of dedicated lines
can occur only if the involved 370s are
operating. Fig. 2 shows the compo-
nents of an sNA network with multiple
370s in two data centers tied together
with AcF’s Multisystem Networking
Facility with an sNaA terminal before,

during, and after it has switched over »

from accessing an application in 370
“A” to an application in 370 “C.” The
switchover never could have occurred
if 370 “A” had crashed, and therefore

won’t work if the switchover is desired

because system “A” crashed. The ter-
minal would have been left hanging
attached to none of the 370s until 370
“A” was restored to operation. The
_switch over action depends on the ini-
tial 370 being operational.

SNA will permit ‘users to attach dif-

ferent types of sbLC terminals to a
single communication line providing
that all of the terminals operate at the
same synchronous speed and use the
spbLc protocol. Such terminals will share
the communications line’s capacity.
With sNA’s line sharing capability a
user can reduce the number of com-
munications lines he needs. (Alternate-
ly he could use multiplexers, split-
stream modems, fast-poll modems, or
concentrators.)

Consider a typical 1BM user who has,
at a remote site, a remote batch termi-
nal and several on-line interactive crt’s.
Many users would bear the expense of

two communications lines to the re- . .

mote site, one line for the batch termi-
nal and one for the crt’s. SNA can in fact
eliminate the need for one of those
communication lines. (On the other
hand, the user could eliminate one of
the communications lines by using split-
stream modems instead. Further, a
split-stream modem configuration does
not require SNA, any terminal changes,
or any changes in the software of the
central computer or the communica-
tions controller.)

The full-duplex nature of spLc does
permit a user to simultaneously send
and/ receive data over a single com-
munications line, thus allowing him 'to
get more value from his communica-
tions dollar, but spLc and sNA could
also improve responses times by mak-
ing better use of the information carry-
ing capacity of a communications line.

Potential sNA users must remember
that remote batch terminals and inter-
active crt’s have different transmission
loads and load characteristics, which
sometimes makes it difficult to take
advantage of promised benefits, One

discrete event simulation, comparing

spLc and Bsc for long transactions at
4800bps, showed that the imbalance
between inbound and outbound mes-

/

.-BEFORE - DURING AFTER
SWITCHOVER SWITCHOVER SWITCHOVER
IBM 370 IBM 370 I1BM 370 IBM 370 IBM 370 IBM 370 IBM 370 1BM 370 IBM 370
“pn ugn “gr A wgr “pn pres g
\\ c\\
IBM 3705 \ 1BM3705| IBM 3705 \ 1BM 3705 IBM 3705 n IBM3705
data trunk data trunk data trun
path path ~ 2] path
SNA terminal SNA terminal SNA terminal

Data path into
370“A”

ACF/VTAM in 370 “A”
initiates switchover of
terminal from 370 “A”
to 370 “C”

Terminal now
connected to 370 “C”

Fig. 2. The Multisystem Network Facility does allow a terminal to switch from an appli-
cation in one IBM 370 to an application in another, but onIy if both 370s are operat-

ing at the time.
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sage sizes compromised spLc perfor-
mance benefits. SDLC transaction rates
exceeded BscC rates by only about 20%
in this case. Clearly, sbLc won’t fully
benefit a'sNA user unless the in-bound
and out-bound data volumes on his
communications line are about equal
and occur simultaneously. Few net-
works ‘can be designed to meet these
criteria.

Another real advantage of SNA’s
SDLC equipment is that it performs
error recovery. This is good because it
spares the 370 some disruptions and
overhead. In the event of a transmis-
sion error, the equipment automatical-
ly causes the transmitting device to
retransmit the block of data.

But spLc, as it is presently defined
by 1BM, has some shortcomings in this
regard. When a transmission error oc-
curs, the transmitting equipment may
retransmit up to seven blocks of data
even. though only one block was re-
ceived with an error in it. This con-
trasts with other full duplex protocols
which cause only the “bad block” to be
retransmitted. SDLC permits no more
than seven blocks of data to be sent
before an acknowledgement is received
either. And this limitation may also
introduce response time delays not
found with other link protocols which
can operate with up to 32 blocks of
data in transit. Of course, IBM can cor-
rect these shortcomings if it chooses.

. Finally, the sNA user should also ex-
pect to spend more money on modems
because spLC requires synchronous
modems. Limited distance modems or
modem sharing devices might be useful
and cost effective.

Impact on terminals
SNA terminals are new, more intelli-

gent, programmable, more versatile,
and will be (with few exceptions) spLC
compatible. In them, the sDLC protocol
will be handled by special microproces-
sor hardware. For example, SDLC uses
a unique character code called a flag
character to separate information
frames. Special line interface micro-
processor hardware ensures that the
flag code does not by chance occur
within an information frame. This in-
terface microprocessor hardware stuffs
an extra “zero” bit into the data stream
whenever five “one” bits appear in se-
quence.

SNA terminals and the communica-

‘tions controller must have this special

interface harware which unfortunately
cannot be readily incorporated into
most existing terminals including some
newer intelligent terminals. True, an
intelligent terminal could: rely upon
software to perform the requisite bit
stuffing (and unstuffing), but that ter-
minal would experience a loss of pro-
cessing power which in turn would re-
duce its operating capabilities.
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BEFORE YOU BUY OR LEASE
AN ADD-ON MEMORY, FIND
OUT WHO STANDS BEHIND IT.

When you buy or lease an add-on
memory, you're also buying or leasing
the company that delivers and installs
it, services it, updates it, and stands
behind it if the darn thing breaks down.

If you don’t look past price and
specifications in making your selection,
you're looking for trouble. With that
in mind, we want to tell you about
the company that stands behind EMM
add-on memories. It should make an
attractive product look even better.

We are now the top independent
add-on memory house in the world.
And we're undergoing a major expan-
sion of staff and facilities to make us
even more responsive to the needs of
the market.

As a vertically 1nteg1'ated com-
pany, we control every step in the
manufacturing of our memories, from chips and subassemblies through the finished
product. This enables us to keep a tight control on quality and rehab1hty It also prevents
us from passing the buck.

We have the largest selection of memories anywhere: from core you thought you'd
never see again through semiconductor memory for this week’s variation on the 370.

Behind every EMM add-on memory stands a financially sound company, firmly
committed to the add-on memory business. We'll be there with the products and services
you need. Today. Tomorrow. 1986.

Maybe that’s why EMM has the highest

percentage of repeat business of any add-on E mm SYSTEMS EQUIPMENT DIVISION

memory suppher. . Electronic Memories & Magnetics Corporation
We stand behind our product. 3216 West El Segundo Boulevard, Hawthorne, CA 90250

WE'RE COMMITTED TO MEMORY. |

For more information, call your regional EMM sales office. Eastern (201) 845-0450. Central (312) 297-3110. Western (213) 477-3911. Europe: Bad Homburg, West G_ermany 06172/6094
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SNA

In short, most sNA users will prob-
ably have to replace their existing
terminals with spLC compatible termi-
nals. When they do, they will find that
spLC terminal control units cost about
40% more than binary synchronous
terminal control units.

Unfortunately, independent manu-
facturers of 1BM-compatible terminals
will have difficulty delivering spLC
compatible terminals until 1BM finally
discloses the meaning of the bit pat-
terns assigned for each’ type of sDLC
terminal. '

Fortunately, because 18M has stepped
back from its previous position and
now has agreed to support some non-
SbLC terminals, users will not be forced
to switch immediately.

1BM still provides software support
for asynchronous, binary synchronous,
and non-intelligent terminals. So long
as IBM continues this support users can
delay installating spLC terminals until
the independent manufacturers are
able to deliver them. However, this
support is tenuous. Only a few years
ago IBM tried to put an end to standard

software support for the thousands of.

installed 1BM 2260/2265 terminals that
users had purchased from 1BM. (The
firm later reversed its position when
faced with legal action, but many users
were left with a basic feeling of in-
security. )

The new 1BM sNA terminals will be
programmable and intelligent. Termi-
nal intelligence is an effective means of
providing increased versatility while
reducing hardware development and
manufacturing costs. However, users
may find that many sNA terminals are
difficult to program to the user’s re-
quirements. (A similar situation con-
tinues to exists for 1BM 370X users.)
Some users feel that 1BM restricts pro-
gramming on its intelligent terminals,
and this could limit the adaptability of
SNA terminals to unique user require-
ments:

Impact on the budget
In our opinion, SNA is an 1BM mar-

keting approach to telecommunica-
tions that’s designed to sell 1BM equip-

ment. Our analysis leads us to believe -

that SNA requires a management com-
mitment to spend a great deal more
money on data processing. Yes, mean-
ingful results can be obtained from sNa
when the dp budget is increased. Some
savings -in communications line costs,
for instance, can be realized. The time
frame and perhaps the cost of develop-
ing application software should also de-
crease because sNa intends to simplify
the development, but there is thus far
insufficient user experience to prove
this is so.
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These savings will be offset by sub-
stantial increases in other cost areas,
Equipment budgets must be increased
for added mainframe resources and
enhancements, bigger communications
controllers, synchronous modems, and
SDLC terminals.

Funding for the systems program-
ming staff must also be increased. Sys-
tems programmers will become even
more crucial and'expensive than they
are now because one very complex sys-
tem (VTAM) replaces several less com-
plex systems such as BTaM. By all indi-
cations to date, we feel users will not
be able to reduce the size of systems
programming staffs to compensate,
either.

A user will need an experienced
team of systems programmers, thor-
oughly trained in vTAM and NCP/Vs, to
get sNA off the ground. 1BM has out-
lined a training program for telepro-
cessing-experienced systems program-
mers. It requires four weeks to com-
plete and costs $2,000 per programmer
in addition to per diem, salary, etc.
Thus,
need as much training as they needed
for vs, cics or Ms. Then, the money
spent for the sNA equipment, training,

conversion will be wasted unless these

SNA's actual cost and
performance will remain
an uncertainty for several
years.

trained staff members are paid more to
retain them, too. Ironically, there
might not be much money left in the
coffers for those salary increases after
the additional money is spent on
equipment and training.

All of these increased costs for sNA
will be tough to sell to top manage-
ment, especially if management is
aware that there are less costly alterna-
tives available. For instance, many
users have successfully extended the
useful lives of -their 360/370 main-
frames by installing file level front end
processors. These processors make the
application software independent 'of
the network parameters by performing
the functions of vraM and Ncp/vs.
The file level front ends—or even
programmable 370X replacements
from independent manufacturers—
and their associated networking soft-
ware enable the users’ currently in-
stalled bisynch and start-stop terminals
to access multiple applications, multi-
ple cpu’s, and multiple data centers.
(And their manufacturers will imple-
ment them on a turnkey basis. )

Similarly, users who have converted
to hardware and software from inde-
pendents already use terminals which
share a common communications line
or network. They already use powerful

_the system programmers will-

intelligent terminals—ones that really
are programmable—to provide local
processing and maintain local data
bases. They have already off-loaded the
communications burden from the 370
mainframe.

Benefits vs. costs
There is no quick and simple answer

to whether sNA would benefit any
given installation. It takes detailed
analysis to determine what sNA will
and won’t do for a potential user.
Which of the potential SNA benefits are
real, realizable, and reliable when
mapped against a user’s future needs?
The user must identify and quantify:

o the particular circumstances
which must be present to realize the
benefits of sNA

® the particular circumstances
under which those benefits won’t be
attained

e the disadvantages, shortcomlngs
and limitations of SNA

o the increased capital, personnel,
and equipment resources demanded by
an SNA commitment

e the conversion and operating
costs for sNa

o whether the availability, costs,
and effectiveness of sNa products justi-
fy the conversion

e Alternative non-sNA methods to
achieve sNA’s benefits.

IBM is not in a position to guarantee
—nor even determine to a high degree
of confidence—critical sNA character-
istics like host computer resource re-
quirements, channel utilization, or ter-
minal response times. If IBM won’t, or
can’t, tell the user these things, how
can the user justify paying IBM to be
allowed to take the risk?

Further, even if the user’s benefit/

- risk analysis shows that sNa is the best

choice for him, he must. then deter-
mine when to implement it—now or in
several years when most sNA perfor-
mance unknowns have been discov-
ered?

1BM’s Systems Network Architecture
is the kind of a plan that is needed by
the data processing community: IBM,
the users, and the independent manu-
facturers. SNA’s potential benefits are
substantial, especially to users who
have chosen to restrict themselves to
only 1BM products—users who have
had to endure many problems that sNa
intends to correct.

But sNA’s actual cost and perfor-
mance will remain an uncertainty for
several years. 1BM and the user com-
munity now need several dozen pio-
neering firms with large, high volume
teleprocessing systems, as well as re-
sources and patience, to discover and
eliminate sNA’s design and develop-
ment shortcomings. Until that point is
reached, other potential users cannot
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If a line of line printers gave you dependable economical
operation and remarkably clear print quahty, you could plug one

into your system and forget it.
Dataproducts is that line.

Our 2200 famlly of Line Printers is worth remembermg

Forget the 2290.

If you want a cost efficient

We support our
family.

900-LPM printer designed to
meet the requirements
of the new high-performance
minicomputer based systems,
remember to specify
the Dataproducts 2290.

Then plug it lnto your
systems.

And forget it.

Forget the 2260.

If you want high-quality
medium speed impact printing
(600 LPM), ideally suited for small computer

‘systems and terminals, you want our 2260.

Specify it by name.

Plug it into your systems. -

And forget it.

Forget the 2230.

If you want the industry standard low-to-
medium speed (300 LPM) printer with
the lowest life-cycle cost of any printer in its
range, specify the Dataproducts 2230.

Plug it into your systems.

And forget it.

Forget family squabbles.

Every member of the 2200 family of Line
Printers is interface compatible.

Up and down the line.

And every member offers the patented
Mark IV hammer, with its life expectancy of
over 4 billion impacts.

And every member of the family can print in

16 languages.

You can’t forget our
printers unless you can
count on complete

‘aftersales support.

Count on it.

In spares, maintained _
for Dataproducts customers

- world-wide, with a new
spares depot soonto be .
open in Europe.

In technical support,
with liaison engineers

ready to help solve all printer problems.
And with printer training and complete
instruction to the component level.

The family biography.

There’s much more.

Inside information, specs and key optlons
for every family member.

Plus the 2200 family relatives like our
Tempest Printers (300,600 & 900 LPM), the
2470 (1200 LPM), the 2550 (1500 LPM)
and the 2910 (Military printer).
Whichever
~member of the
family interests
you, call or write
for complete
information.

But don’t
forget to
remember.

N. American Sales Hq:‘6219 De Soto Ave.,Woodland Hills, Ca. 91365, Tel: (213) 887-8451, Telex: 69-8492.
European Sales Hq: Darmstaedter Landstrasse 199, Frankfurt, W. Germany, Tel: 681-034, Telex: 841-416344.
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Just published... &

Modelling in Data Base
Management Systems

edited by G. M. Nijssen
1976, viii + 418 pages; US $35.00

" Some sixty top-ranking EDP professionals:
users, implementors, research workers and
vendors were specially invited participants
at the IFIP Working Conference on Data
Base Management. Their combined efforts
have produced a collection of papers deal-
ing with fundamental issues of data base
management which can safely be termed as
the most comprehensive work of its kind
ever published. The concepts used for the
description of the conceptual SCHEMA
constitute a major part of this book. Since
the conceptual schema intends to describe
an optlmal model of the entire users organ-
isation, the concepts leading to it are of
prime importance to theé enterprise as a
whole. Leading experts discuss alternatives
for the conceptual schema and compare
their proposals with the ANSI and CODA-
SYL recommendations. The gross architect-
ure of a DBMS, integrity constraints,
DML, deadlock avoidance in the COBOL
Data Base facility and concurrency aspects
are treated as well.

" The book will be of vital interest to anyone
participating in design and implementation
of an efficient date base management
system, or in the field of data modelling in
gencral. ’

Systems for
Large Data Bases

edited by P.C.Lockemann and E.J.Neuhold
1976; x 4+ 224 pages; US $23.00

The 2nd International Conference on Very
Lzirge Data Bases was held in Brussels
Sept. 8-10, 1976, bringing together a wide
range of data base experts from theoreti-
cians through system designers to users,
from the academic world through manu-
facturers to industrial and governmental
applicants. The conference addressed itself
to current issues and modern trends in the
design implementation and use of manage-
ment systems for data bases of up to
several hundred million characters. This
book contains the fifteen papers selected
for the conference, covering subjects such
-as recent developments and trends in data
base system architecture, approaches to the
design of user languages and for support-
ing data models, techniques for perform-
ance improvements, communication and
conversion of data between different data
base management systems, and application
support systems. The book documents the
progress made in the field since the 1st
International Conference on Very Large
Data Bases took place in Framingham,
Mass., Sept. 1975.

fde

The ANSI/SPARC
DBMS Model

Proceedings of the 2nd SHARE Working
Conference on Data Base Management
Systems, Montreal, Canada, April 26 - 30,
1976

Edited by D. A. Jardine
1977; 260 pages; US $24.00

In 1975 the ANSI/SPARC DBMS Study
Group produced an interim report de-
scribing a model for data base mangement
systems, together with an identification and
description of interfaces. This report
provided an authoritative framework for
further discussion and refinement of those
interfaces which can be considered for
more formal standardization efforts.

.The 2nd SHARE Working Conference

took as its theme this report. A compre-
hensive expository paper on the report it-
self and several papers on related aspects
were presented. They generated illuminat-
ing discussions which clarified many of the
concepts involved. They are contained in
this volume in‘edited form. Papers on other
aspects of current data base technology are
also included.

Important state-of-the-art surveys on end-
user interfaces, the present status of the
CODASYL data base committees, data
security, and data base administration, to-
gether with the ensuing discussions, en-

. hance the practical value of this work in

this rapidly developing area of interest
“The ANSI/SPARC DBMS Model” is a
state-of-the-art, major contribution, to-
wards a deeper understanding of data base
technology, as valuable for the theorist as
it is useful for the practitioner.

.CONTENTS: The ANSI / X3 / SPARC /

SGDBMS Architecture (B.Yormark), Panel
discussion; The role of the external
SCHEMA (D.K.Jefferson), The CODASYL
data description language: status and
activities, April 1976 (F. A. Manola), End-
user interfaces for data base management
systems (A. G.-Dale), Views on Data
(D. Tsichritzis and F. Lochovsky), Data
administration: managing an important
resource (C. E. Mairet), On certain security
issues relating to the management of data
(M. Schaefer), Formalization of the con-
ceptual SCHEMAS (T. B. Steel, Jr), Dis-
cussion of future directions on ANSI
SPARC DBMS study group.

“It is one of the most authoritative works
on database management systems and is
essential readmg for all database admin-
istrators.”

Data Base Journal

North-Holland
Publishing Co.

52 Vanderbilt Avenue,
New York, N.Y. 10017

or outside the USA/Canada:
P.0. Box 211, Amsterdam, The Netherlands
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SNA

commit to SNA without also commit-
ting to a high degree of risk for uncer-
tain benefits. P

As a senior systems consultant for
Rehab Group, Inc., in Arlington,
Va., Mr. Moulton is presently re-
sponsible for a data communica-
tions network design study being
performed for the Immigration and
Naturalization Service. During the
last five years he has designed and
evaluated data communications
systems and networks for several
federal agencies including the En-
vironmental Protection Agency,
the Internal Revenue Service, the
National Aeronautics and Space
Administration, and the National
Weather Service. ’
He had previous experience as a
system engineer and project man-
ager at Sanders Data Systems, Inc.,
where he worked on the develop-
ment of intelligent terminal sys-
tems and front-end processors.

Mr. Sander has held senior tech-
nical positions in the data commu-
nications industry as a vendor, con-
sultant, and user. He previously
spent five years with Sanders Asso-
ciates and. its subsidiary Sanders
Data Systems, Inc., dealing with
large systems of programmable dis-
plays and communications proces-
sors. His other experience includes
working on the design of large on-
line systems as a senior technical
staff member of Arinc Research
Corp., and being responsible for
technical specifications of net-
works while working for COMTEN,
Inc., a manufacturer of communi-
cations processors.

Now employed at a federal or-
ganization that is a heavy user of
IBM equipment, Mr. Sander is re-
sponsible for the design and oper-
ation of a network which has sev-
eral hundred terminals and multlple
large 370 data centers.
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Price
‘Reliability
Software

Ontel Intelligent

Terminals

The Ontel OP-1 series of user-
programmable intelligent terminals
is designed for today’s distributed
data processing requirements.

Our comprehensive set of software
packages includes diagnostics, an
extensive set of utilities, word
processing, text editing, forms gen-
eration, and two high level languages.
Up to 64K of memory and three
microprocessors are available,

with a full range of communi-

cations controllers and peripheral
interfaces. ,
Marketed worldwide, the OP-1
series is low in cost, flexible and
highly reliable.

Contact me today for complete
information.

Frank A. Kirby—Vice President,
International Operations

Ontel Corporation

250 Crossways Park Drive
Woodbury, NY 11797

(516) 364-2121
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XEROX® and HyType II% dre trademarks of XEROX CORPORATION,

f you think this new Xerox terminal
is right for you, you may be wrong.

It’s not for everybody. _ Supported and maintained by Xerox.

To appreciate the Xerox 1700 you have to do Expensive? Definitely not. Available on purchase,
‘interactive work and also want very high. one-year lease, three-year lease, or 90-day trial lease.
print quality. Now, after all you’ve read, if you still think this

And you have to be intolerant of downtime. terminal is right for you, you just might be right.

The mechanism is our quiet, reliable HyType I To make sure, call 213-679-4511—Ext. 2231.
Sharp, crisp characters, even at 45 cps. (Normal on-  Or write Xerox, Dept. A1-15, 701 Aviation Blvd.,
line speleld 15 30 cp}sl.) c tand El Segundo, CA 90245.

Full ASCII character set. Prints forward and Xerox C ter Printine.
backward. Has 1/120” horizontal and 1/48” vertical rox omputer Frinting
resolution so you can print charts, curves, formulas,

" musical scores. '
Sits on a desk. The microprocessor and other XEROX

electronics are inside.
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ADDS announces good news for Burroughs ADDS new Consul 980B. Sorry, Burroughs. Ever so.
users. (Bad news for Burroughs.) ' ‘ o
ADDS new Consul 980B is a highly sophlstlcated M
cost-effective alternative to Burroughs' own |
TD 700/800 terminal series. l
Here’s the bad news, Burroughs: ADDS Consul I
|
|
I
l
I
|
[

You won't be sorry; for more information complete
and clip this coupon and mail it to:
ADDS Applied Digital Data Systems Inc.

100 Marcus Blvd., Hauppauge N.Y: 11787
(516) 231 5400

. 980B costs about $2000 less than the comparable
Burroughs model. . =
Sorry, Burroughs, there’s more good news for
your customers. ADDS standard features include:

Graphics; securlty key—lock program attention
and program function keys; separate function and
numeric keypads; parallel and serial perlphera ;
mterfaces -and speeds upto 9600 bps

There you have lt '
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"Sycor 350 terminals perform

the edits and checks we used

to do on-line. At a fraction
of the time and cost.

Jack Robinson, Asst. VP
State Street Bank of Boston

State Street Bank & Trust Com-
pany of Boston is one of the largest
custodian banks in America with
over 125 portfolios totaling some
$20 billion in assets. This in-
cludes serving as custodian bank
for mutual funds whose assets
represent 30% of the entire do-
mestic mutual funds industry, as
well as variable annuities, pen-
sion funds, and college endow-
ments. :
Each day, the custodian service
department must report the net
asset value of the mutual funds
to the National Association of
Securities Dealers for publication

by the daily news media.

Getting this information out on
time —and getting it out accu-
rately —is vital. To do it,the bank
depends on Sycor 350 terminals
for processing over 500 daily
portfolio and general ledger
transactions.

Sycor picked for speed and
economy.

“Our growth was placing heavy
demands on both our on-line ter-

minal network and keypunch
facilities; notes Jack Robinson,
assistant vice president. “Type-
writer terminals were simply not
fast enough to get the job done,
and making improvements in the
on-line program would have re-
quired a massive overhaul.

“The replacement of on-line ter-
minals with Sycor 350 terminals
took care of both problems. It also
eliminated the need for nighttime
keypunching which helped us
save even more on operating
costs”

The dual-flexible-disk Model 350 is
microprocessor-controlled and has 16k
bytes of memory.

Sycor terminals keep working
when the CPU goes down.

“Every Sycor terminal has an
independent microprocessor, so
we have as many back-up systems
as’'we do terminals) Robinson
says. “If the mainframe goes.
down, we can still continue
entering data.

“We currently receive 12,000
transactions per month by TWX,
phone and mail. We enter the data
on Sycor terminals and, at sched-
uled intervals, transmit it to our
CPU. This gives us an on-line
batch system that gets the job
done economically and gets it
done right. It’s the best of both
worlds?”

Find out more.

Put Sycor to work for you. Find
out how by calling Bill Newell,
our national sales manager, at
(313) 995-1170. Or write him at
Sycor, Inc., Ann Arbor, MI 48104.
Better yet, call the Sycor sales
representative in your area. We're
in the Yellow Pages under “Data
Processing Equipment?” '

Sycor puts computer power WHere the work is.

March, 1977
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Seven tough problems in“On
and how Tandem’s“NonStop”

TheTough Ones.

1. System Down—Processor Failure.

2. System Down—Disc Failure.

3. System Down—Repairing
Hardware. ,

4, System Down—Restoring
Data Base.

5. System Down— Software Failure.

6. System Down— Changing to a
Larger Processor.

Lots of things change when you go

“on-line” Mostly for the better.

That's why this is the most important

trend in data processing today. But

the one area which concerns manage-

ment the most is “What happens

" when the computer goes down?” It’s
a good question, and until Tandem
introduced “NonStop” processing
last year the answers weren't pleasant.
Service is interrupted; that’s bad
enough. But there is worse news still.
At the instant of failure, a transac-
tion in process could be lost (or
duplicated), a record being updated
could be destroyed, or a pointer
changed incorrectly could cause the
loss of untold records. In short, loss
of service is the surface cost. Lossof
data base integrity is an even greater
problem. Tandem’s NonStop System,
hardware and software, is the first
top-down, designed-in solution to

~ both these problems. To make it even
better, we've designed it so it's easy
to program, easy to expand, and
easily the most efficient transaction
processing system around.

1. System Down—Processor Failure.
Every computer will fail sometime. -
The bigger they are, the more often
they fail. Tandem has replaced big-
ness with a unique multiple processor
architecture. Workloads are shared
by the processors under control of
Guardian, the only NonStop Multiple
Processor Operating System avail-
able regardless of price class.

When a component fails, Guardian
automatically reassigns both proc-
essor and I/O resources to ensure
that in-process tasks including file
updates are completed correctly. You
decide the priorities; Guardian does
the work. And no interruption of
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your “on-line” workload occurs.
Restart is virtually instantaneous.
y

2. System Down—Disc Failure.
When one of your disc storage
devices fails in the middle of a file
update, unknown damage to the
record, to record pointers, or to
indices can occur. Enscribe, Tandem’s
NonStop Data Base Record Man-
ager, ensures that the damaged rec-
ord is restored; and, with our
optional Mirror Volume duplicate
file technique, that operation is con-
tinued using the back-up file. The
back-up files are created auto-
matically and are used by Enscribe to
improve system response time. When
the down disc is repaired so are its
files, automatically, by Enscribe. You
decide which volumes to back up;
Enscribe maintains them, and no
interruption of service occurs.

3. System Down—Repairing
Hardware.
With any system, a hardware failure
must be repaired. But only with
Tandem can the system keep oper-
ating, right through the failure and
through the repair, too. Tandem’s
Customer Service Representative can
remove and replace any failed mod-
ule in your system without interrupt-
ing service. The operators at
terminals and the programs in process
are totally unaware of either the fail-
ure or the repair. And routine mainte-
nance, too, is performed with the
system fully operational. This is one
more unusual feature of our system,
but without it, no system can truly
be called “NonStop?

4. System Down— Restoring
Data Base.

When a hardware failure occurs dur-
ing file update in any “on-line”

~ system which is not NonStop, there

is every reason to question the integ-
rity of the data base. Integrity of the
data base is crucial. For this reason,
elaborate procedures to maintain
restart points and backup files are
required in almost all “on-line” sys-
tems. Not with Tandem. Using
Guardian and Enscribe, the Tandem
NonStop System ensures that all
transactions are completed correctly
even if a processor, /O channel, disc

controller or disc drive fails during
that transaction. Equally important,
the system downtime normally
required for “restore” and

“restart” operations is eliminated.

5. System Down—Software Failure.
System software crashes are an
important source of downtime in
ordinary on-line systems, but not in
Tandem installations. Because all

. Tandem software is designed and

tested to run in a multiple processor
environment, it is also designed and
tested for failure modes never con-
sidered in single processor systems
software. Most important, the use of
independent processors, each with
its own memory, assures that a soft-
ware failure in one processor cannot
cause a failure in a second processor
or contaminate the data or programs
executing in that processor.

6. System Down— Changing to a
Larger Processor.
On-line systems tend to grow, and as
they grow they change. New applica-
tions, more stations, improved service:
all of these result in a need for bigger, -
faster processors. With Tandem’s
NonStop System you can actually add
processors, add memory, and add pe-
ripherals without any re-programming
whatsoever. Using Guardian,
Enscribe, and Envoy, Tandem’s Data
Communications method, all user
programs and all files are geograph-
ically independent. They have to be
for NonStop operation. You can also
write your programs using a powerful
high-level compiler for a multiple .
processor environment as easily as
for a single processor.

7. System Up— Confidence Down.
When an “on-line” system is up,
people come to rely on it. And
because today’s computers are reli-
able, people have come to rely on
them quite heavily. Which makes it
even worse when the system does go
down, or the information it supplies
is wrong. Confidence is severely
damaged. ‘And anyone who has tried
manual back-up systems knows that
they are not the answer. An auto-
matic back-up, non-stop system is
the answer. And Tandem has it.

DATAMATION



Line”Data Base Systems
System solves them.

Tandem offers a proven, field tested Photo and schematic show three processor modules with space for fourth module,
solution to the two principal ques- . interconnected to disc controllers, tape controllers and communications controllers.

tions everyone should ask about an

“on-line” data base system: What
level of service will it provide? What

protection does it offer for my :
.
data base? ' e | ||
Someday all “on-line” systems will be N
| ——

NonStop. Tandem 16 Systems are
NonStop today. And without price
penalties. Not everyone needs an o e
on-line, real-time, non-stop system, CoNTRILER coNTOLER F
but for those who do there isn’t F—E
another solution worth thinking
about. Tandem Computers, Inc., LT
20605 Valley Green Drive, Cupertino, J —%
California 95014 or Tandem Com-

puters GmBH, Bernerstrasse 504,

Frankfurt 56, West Germany.

Toll Free 800-538-9360 or 408-255-4800
in California.

————=

A

T
'
,-u,.-.

Guardian

Multiple Processor Operating System
NonStop operation.

Automatic re-entrant, recursive and
shareable code.

Virtual memory system.

Geographic independence of
programs and peripherals.

Enscribe

Data Base Record Manager

Provides relative, entry-sequenced
and key-sequenced files.

Each file may be up to four
BILLION bytes.
Up to 255 alternate keys per file.

Optional mirror copy by disc volume.

Envoy

Data Communications Manager

Communications with remote
devices and/or processors.

Support of point-to-point, multi-drop, -
master and/or tributary. .
All transfers via DMA.

Speeds up to 19.2Kb asynchronous

and 5 6Kb synchronous. o The Tandem 16 NonStop System is composed of multiple, independent processors
with dual redundant communications paths. The unique interaction between Tandem
hardware and software assures not only continuous operation, and the integrity
of your data base, but also throughput unmatched by any other computing
system of comparable cost.
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“...but what sets Varian’s

rinter/plotter .
apartpfrom %41% others?”

Well, first do you need controlled
toning?: Do you demand high-
contrast, permanent, black-on-
white documents? Do you want the
output to honestly represent the intent
1 of your input? Do you want
consistent, even toning
without unwanted or con-
fusing dots which can
affect the overall accuracy
of a document, and there-
fore its .interpretation? If
so, then you want Varian’s
Z printer/plotter with the

LS R 3T

«. patented helical rod toning
system*. . . because it delivers just that:
Consistent, clean, accurate and
permanent documents. -

And speaking of accuracy:
The mechanical effi-
ciency of a machine
often has a lot to do
with its accuracy. By
chaining the toning
system to the drive
system, we created an
overall smoother oper-
ation.*Then we
incorporated a precise
stepping motor to advance the paper by
predetermined accurate steps (five
times more accurate than the others,
by the way* ). And, finally,
we built-in the same reliable
efficiency for which
Varian has been known
over 29 years. SO now
whether your
endeavor is

@varian |

>
=
[2]
z
i
a
-4
w
4
o
'—

TIME

seismic studies, meteorology, medicine,
automated drafting, report generation

or whatever, with our inherent accuracy
you can pin-point virtually any point —
throughout the length of the document.

Next, the m'iéroprocessor:
While serving many controlling and

computing functions, T T T TETOTSTVE T et
this 2K X 8RAM3 also f il :f«“ «%ﬁ% al .gimf‘
~serves as a buffering  ((ilidifitliz i o ‘J" St
memory to counter the Rillaudsetthtetbautiieuesetbenieeg "
“asynchronous” actions M‘““‘Mﬁ“‘}
of a CPU. This then it ‘}ﬁ L E il
benefits the user by e

further smoothing out the complete
output-to-document cycle as well as
dramatically reducing the “gray bars” s,

So we wrote the book: It's yours free
for the asking. An updated
objective analysis describing the
techniques, the hardware and the
software of all printer/plotters
(plus a glossary). So, write or dial
{(collect if you like). We'll send the
book plus information on our
printer/plotter. If your need is im-
mediate we can arrange a
demonstration, right now, in your

facility. Then you can see what sets

Varian’s Printer/Plotter apart

from the others.

Varian Graphics Division

611 Hansen Way,

Palo Alto, CA

94303
(415) 494-3004

*Varian’s exclusive
features

graphics division

- CIRCLE 14 ON READER CARD



Issues in Centralization

by Cari H. Reynolds

A look at the tangible and intangible factors. The question of economy of
scale, as it relates to the computer equipment itself, has disappeared.

The question of centralization-decen-
tralization of computing resources has
been under intensive study for five or
ten years. Three economic considera-
tions must be evaluated:
1. Personnel required to operate the
hardware :
2. Data processing applications pro-
gramming efforts
3. The computing hardware

With respect to operations person-
nel, there usually is an advantage in
centralizing the work done in support
of the machine. Staging jobs, handling
tapes, processing output, are all tasks
which, have built-in overhead. For
example, we have to have at least one
person there for a whole shift, even if
he is needed only sporadically. I con-
tend, however, that this is more a func-
tion of the means of processing than

an advantage of centralizing the facil-’

ity. As on-line processing comes into
greater use, the operator expense will
be less and less a factor in the central-
ization-decentralization decision.

Another factor works against cen-
tralization. In the small installation, it
is relatively easy to have individual
persons perform multiple tasks. For
example, the supervisor can run the
tape library and, as needed, assist in
mounting and de-mounting tapes and/
or loading or unloading printers. In
large shops, these activities become
more and more specialized. Personnel
become rigidly assigned to tasks. Work
rules develop whether or not one is
unionized, which prevent one class of
worker from carrying out another
class’ tasks. Benefits from saving opera-
tions personnel do not seem to me to
be a major issue in deciding the cen-
tralization issue.

When we centralized operations at
Hughes Aircraft Co., we assumed
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there would be a major savings in ap-
plications programming. Hughes is
comprised of a group of engineering
and manufacturing elements, all of
which have, theoretically, the same
data processing problems to solve.
Products must be designed, docu-
mentation must be released to the fac-
tory, materials and parts must be pur-
chased, products must be fabricated
and assembled, and the goods must be
shipped. If one could have just one
production control system, one pur-
chasing system, and one order status
system for all factories, the costs of
development and maintenance could
be cut two or three times. In fact, we

estimated that the costs could be cut by .

a factor of two, and that more than
$1.5 million per year would be saved
by the development and installation of
such *“common” systems.

Not always feasible

This common- system approach is
reasonable for financial systems. The
accounting department at Hughes,
while reporting to individual line
management, nevertheless has many
common objectives and practices.
They all use the same chart of ‘ac-
counts, for example. Accounting also
is constrained by legal regulations, re-
viewed by outside auditors, and has a
long, well documented tradition. This
has led to most accounting operations
using the same basic dp systems. Indi-
vidual differences are accommodated
by special data entry and output re-
porting programs. The dp require-
ments of engineering and manufactur-
ing, however, are quite different. There
are two reasons for this. In the first
place, what is to be done by the com-

puter, or even by the underlying pro-
“duction control or engineering support

systems, is only beginning to be codi-
fied and taught. ‘

Furthermore, production and engi-
neering dp systems are part and parcel
of the very fabric of everyday work.
There is really no such thing as a week-
ly or monthly or overnight kind of
cycle. All of those production and en-
gineering people and all the systems
that support them work in the here and
now. In a very real sense, batch pro-
cessing—historically developed in sup-
port of accounting—is totally inade-
quate to be a real help in manufactur-
ing and engineering. It is in these very
arcas that time-sharing, hand calcula-
tors, and on-line systems have had the
biggest impact.

The task of controlling a job shop
that produces one or two items to indi-
vidual order is a lot different from
controlling a production line which
produces thousands of a single item.
Finally, a production control system is
the embodiment of the management
control system imposed by the factory
manager. This product development
and manufacturing system, which in-
cludes the discipline of engineering
data control, varies with the manage-
rial style, sophistication, experience,
and desire of the management of the
operation. Therefore, the data process-
ing system will vary from factory to
factory, and we have been unable to
make any great progress in developing
“common” systems in the manufactur-
ing and engineering areas.

‘Do what they want

We've come to believe that it is more
important to do the job the people
want than to save the money that
would accrue in programming only
one system. Data processing is a small
part of the cost of the information
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CENTRALIZATION

system it supports.

The charge for keypunching the
data, printing the checks, maintaining
the employee records, and tax report-
ing is approximately 18 to 20 cents. If
we add to that the cost of the depart-
ment which administers the payroll
system, the price goes up to something
like 33 cents. And if we include in
these costs the secretaries, timekeepers,
and supervisors who keep track of
things at the local level, I suspect we
would have to add another 10 to 15
cents to each check. (This local work
is required in part because the big,
batch corporate system doesn’t give
back its answers for several days or

even weeks after the data is sent in.)

Here are some examples. '

In one instance data processing is
only four or five percent of the total
cost of purchase orders. In another, one
of our material control operations pur-
chases, stores, and disperses items nec-
essary for engineers to do their de-
velopment task. This involves building
bread boards, prototypes, and the like.
Of the $2.3 million spent each year,
about $400,000 is spend on data pro-
cessing. .

The point is that we are not out to
minimize data processing costs, or at
least that it is not the most important

thing to worry about. The most im- .

portant thing is to work on 33 cents for
payroll checks. I have found that it is
indeed true that making systems fit the

special requirements of the individual
organization is considerably more cost
effective than trying to change the or-
ganization to fit some data processing
operation. This is true even in cases
where programming itself is quite ex-
pensive.

In summary, applications program-
ming is an issue in centralization only
to the extent that the management of
the supported organizations is really
centralized. The rising cost of pro-
grammers and the growth of packaged
programs is quite another issue, which
cannot be addressed here.

Importance of hardware

Finally, and perhaps most impor-
tantly, is the nature of the hardware
Raw computing and high speed on-line

From a perspective of 1969 or 1970,

getting a 370/165 if you had suffi-
cient work for more than one
360/65. Fig. 1 is a picture of the
performance per unit price as the
function of absolute performance of
the IBM 360, 370, and “375” lines.

Taking a 1969 perspective on this
data, we can see that the 165 was
better than twice the absolute perfor-
mance of the 65 and twice as cost
effective. The 155, while about 25%
more cost effective than the 65, was
about the same in absolute capacity.
It is pretty clear then, that in 1969 or
1970, if you had sufficient work for
more than one 65, you could do
yourself a big favor by getting a 165.

Let’s take a look at the present,
however. ’

If again you needed to increase
your- capacity, it’s apparent that the
168 is not a whole lot more powerful
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you could do yourself a big favor by .

than the 165 and is no better at all in
price performance. The chart infor-
mation actually favors the large ma-
chine because the data is heavily
dominated by cpu performance, not
1/0 performance. The larger the ma-
chine, the less effective or efficient
becomes the 1/0. This is especially
true above the 145, since all of the
1/ 0 devices are the same.

It is interesting to note several
things from the accompanying chart:

1. The 1BM 165 is as good a price
performer as IBM makes, with the
exception of its 168 attached proces-
sor, a very large, specially priced
machine.

2. Two different evaluations of the
Amdahl are both considerably better
than the 165. The higher Amdahl
estimate (1v at the 90 performance
level in Fig. 1) is ours, and the lower
estimate (1v) is 1BM’s. Note that the

10 20 30 40

A Machine Isn't Better Because It Costs A Million Dollars

performance/cost improvement of
the Amdahl over the 1BM 370/165 is
less than the improvement of the 165
over the 360/65. It is concluded that
no current technology can achieve a
jump equivalent to that of the 370
over the 360 line.

Big vs. small
Table 1 is an indication of the role

of performance of some of the differ-
ent machines which we’ve looked at.
The Whetstone is an instruction se-
quence that’s derived from the analy-
sis of some typical scientific pro-
grams. It is really a measure of cpu
performance. The Data General
C300, the 1BM 155, and the pEC-10
are all the same power on this par-
ticular application. They range in
price from $100,000 to $1,000,000.
While one can’t draw complete con-
clusions from this, it is clear that
price and performance are no longer

.0 50 60 70 80 90 100
, o<X ABSOLUTE PERFORMANCE )
Fig. 1. Performance and cost relationships of IBM computer generations.
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storage show, at present, no economy

of scale. Off-line storage, disc, and.

probably tape still show better price
performance in the large economy size.
However, systems come in all sizes—
$1,000 to $10 million at very nearly the
same price performance. In the past
two major factors influenced central-
ization of hardware and people in the
computing business: the hardware
which historically was cheaper the big-
ger it was; and hope that one set of pro-
grams could solve all requirements for
particular functions. While the latter is
still a hope, its validity is quite inde-
pendent of whether or not the hardware
and the personnel are centralized. That
is, the package program approach is in
fact growing and will continue to grow.
It is just as applicable to decentralized

hardware and operations as it is to cen-
tralized. Grosch’s Law, however, no
longer seems to hold. There is, today,
no economic justification for lumping a
lot of problems together to get a big
machine, There is, rather, considerable
evidence that if you misapply large
machines, you're going to spend more
money and do a poorer job than if you
did them separately on small machines.

Complexity

The next major issue in centraliza-
tion is the complexity of the large,
modern data base/data communica-
tions system. With respect to complex-
ity, there are really two forces at work.
First is that in the 1BM world, software
has evolved over 10 or 15 years from

directly connected in this business. It
is erroneous to assume that the 155 is
a better machine for all applications
just because it costs a million dollars.
The figures for the HP 3000 are
for the Model I. The Model 1 HP
3000 is two to four times the Model
I, and thus in the same ballpark as
the Eclipse (C300). The fact that
you must be careful and thorough is
shown by the HP 2100, which only
costs $11,000 but performs at a per-
formance divided by price of seven,
the best on the page. There are a lot
of other things to consider too, like
elapsed time, and total 1/ 0 load.
~ Table 2 gives you some indication
of the reasons for this equivalency of
capability regardless of the size of the
machine. The top part shows mem-
ory costs for a variety of equip-
ment. Memory costs used to be
around $1.55 per byte (1969-70),
and they today range from 9 to 27
cents per byte. Today all these
memories are made the same way, by
use of semiconductors and large scale

Table 2

integration techniques. In fact, the
memories seem to be the same in all
machines whether large or small. It’s
just a matter of how many chips you
put together.

There is one thing which does
change with memory size, however,
and that is disc storage. As we can
see, in quantities of 100M bytes or
less, the memory seems to cost $400
to $500 per million bytes. When one
gets up to the several hundred million
bytes, the price drops to -around
$100. Note, however, that this is just
a factor of four at the very outside,
not factors of 10 as we were looking
at in the other chart for cpu’s. It is
interesting that the cost of a floppy
for the minis—a mini floppy from
Shugart Associates—is about $395
for -approximately 100 kilobytes. In
this case, the cost is $4,000 per mega-
byte or an order of magnitude more
expensive than on the large ma-
chines. On the other hand, you’re
talking about absolute cost of only
$400. E
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CORE MAP—DUAL IBM 165’s
COMPONENT/SYSTEM Sy So

0S 708 694
ASP, 750 . -
IMS CONTROL 530 ——
ATS — —_ 166
TCAM — — 104
TSO CONTROL — 128
USER 1084 1980

(TOTAL = 3064) ——— —-————
TOTAL KILOBYTES 3072 3072

Table 3

original design premises, which are no
longer valid. Too many new things
were attempted prior to actual ficld
experience, and too. many people got
committed to those early errors. A
great many of to