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Try dropping
this
in your
computer!

Antienvironment is the name of Varian’s
latest computer game. We call it the
R-620/i, a ruggedized version of the pop-
ular620/i (over 1000 sold worldwide).

The new R-620/i is a systems-oriented,
general-purpose computer that offers
highly reliable operation in the most
severe environments. [t is specifically
designed to withstand vibration, shock,
humidity, dust and corrosion. Ideal for
mobile or permanent facilities in both
military and industrial applications.

With ceramic integrated-circuit reliability,
the computer features easy interfacing,
compactness, choice of 16- or 18-bit pre-
cision and a high-temperature memory
that can be expanded up to 32K words.

A large library of software, field-proven
on the functionally identical 620/i, is

available to you for the R-620/i. As well
as one of the largest service and main-

tenance organizations in the small-
computer field. The price is only $16,900.
The R-620/i, a good new reason for you
to talk to the big company in small
computers.

U.S. Sales Offices: Downey, San Diego, San
Francisco, Calif.; Washington, D.C.; Atlanta, Ga.;
Chicago, lll.; Waltham, Mass.; Ann Arbor, Mich.;
New Rochelle, N.Y.; Fort Washington, Pa.; Hous-
ton, Tex. Other offices worldwide.

Varian Data Machines, a Varian subsidiary,
2722 Michelson Dr., lrvine, Calif. 92664.
Telephone: 714/833-2400.

varian
data machines

The Big Company in Small Computers
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Everybody who types already knows how to run
the fastest batch terminal on the market. As a non-
labor byproduct.of your regular office typing
routines, data is entered on the Tally 1021 Batch
Terminal.

At the end of the day or any other convenient time,
you can transmit at 1200 words per minute to any
size computer. The Tally 1021 Batch Terminal gives
you full error control, variable record length, reuse-
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able media, two way communication, code flexibil-
ity, simplicity of operation, proven reliability, and
operating economies. Options include computer
interface, paper tape reader, cardreader, and com-
puter compatible mag tape recorder.

Your Tally Batch Terminal comes with the works,
all tape formatting, parity checking, switching, and
tape control functions. As a matter of fact, all you
add is the girl.

TALLY"

For complete information, please write or call Tally Corporation, 8301 South 180th Street, Kent, WA 98031. Phone (206) 251-5500. TWX
910-423-0895. Or contact one of the regional offices: New York: 45 N. Village, Rockville Centre, NY 516-678-4220. Chicago: 33 N.
Addison Rd., Addison, IL 312-279-9200. Seattle: 8301 South 180th St., Kent, WA 206-251-5500. England: 6a George Street, Croydor

Surrey (01) 686-6836.
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Misteak? It probably hit you
right where you live. Error-free input
is the life blood of any EDP man.

That's why Sanders designed a
system that gets input moving, yet
keeps it error free. The Sanders
System 6000* Display Data
Recorder.

The operator taps a key.
Instantly, a replica of the source
document—wve call it a format—
appears on the screen. Then the
operator simply types information
into the blanks. Logically. In the same

SALES OFFICES: ATLANTA/BOSTON/ BUFFALO/CHICAGO/CINCINNATI/CLEVELAND/CORAL GABLES/ DALLAS/ DENVLR

order and position as on the original.
Notice how the System 6000
displays data in two intensities. it

~makes it easy to verify. Errors are

corrected by simply overtyping. Text
automatically adjusts for insertions
and deletions.

Once all the data is correct—and
only then—the operator enters it on
computer-compatible tape. Up to
twelve units can share the same reel,
so tape pooling is eliminated. And the
operator can select many formats
from a changeable tape cartridge.

If you don't look at the system
that can throughput more error-free
input, you're making a mistake. Any
way you spell it. Call your nearest
Sanders sales office, or contact
Marketing Manager, Data Systems
Division, Sanders Associates, Inc.,

Daniel Webster =
Highway S., g
Nashua, New SA i
Hampshire

03060. SANDEFF&1
Or call (603) ASSOCIATES,
885-4220. *TM Sanders Associates. Inc.

DETROIT/HARTFORD/HOUSTON/LOS ANGELES/
£

/
MINNEAPOLIS/NEW YORK/PHILADELPHIA/PITTSBURGH/RICHMOND/SAN FRANCISCO/SEATTLE/WASHINGTON, D.C /MONTREAL/TORONTO, AND HITCHIN, HERTS, ENGLAND
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SYSTEMS &

PROCEDURES

Sponsored by the ASSOCIATION FOR
. SYSTEMS MANAGEMENT

We'll Send You
This Fact-Filled
CAREER -

OPPORTUNITY

“ 1) )
iy s "“m
NOW NORTH AMERICAN ANNOUNCES
its new 50-lesson Course in Systems & Proce-
dures. Written and edited with the help of
acknowledged leaders in the systems and pro-
cedures field and sponsored by the Association
for Systems Management, this is a complete,
comprehensive, authentic and up-to-date corre-
spondence course on systems and procedures.
The cost is less than $400 cash. Low monthly
tuition payment plans available. If you are
seriously interested

DATPMATIAN.
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Octope

per

RCAs VideoTerminal. Our TV experience puts you eye to eye
with Octoputer. Its your best view of remote computing,

Remote computing is working with
your computer from wherever you
are to wherever it is.

It can be yards or miles away.

And hundreds of people can

share it.

For those people, user terminals are
hooked up to the remote computer.
There are all kinds of terminals, in
all sizes and shapes.

But none of them sizes up to the ter-

minal you see on the Octoputer’s
arms. ~ ““t;—r’

January 1970

Its RCA's Video Terminal. The
Octopeeper.

There's no better way to find facts,
feed in facts, or solve problems.
It's like a combination TV and
typewriter.You see what you type.
You see what the Octoputer says.
Instantly. Clearly. In bright letters
on the screen.

The Octoputer's peeper is the best
Video Terminal on the market.

It should be.

RCA pioneered television.

We've put 44 years of research and
experience into TV.

And 50 years into general com-
munications and electronics.

The popularity of video terminals
is growing faster than that of any
other terminal, because they're

CIRCLE 75 ON READER CARD

the best links to remote computing.

Remote computing is the coming
thing in this business. '
That's why RCA is concentrating
on it.

We got there first because it's
based on communications.

The Octoputer puts us a whole
generation ahead of our major
competitor. '

[t can put you ahead of yours.
And the Octopeeper is the best
way to get toit. '

For more Octopeeper information,
call RCA Computers at
609-424-2385.

Nothing comes close to
our remote computers




If you think DIGITAL only
makes small computers,

how come the PDP-10

performs operations research

in a large New York bank,
prepares flight and crew
schedules for a major

European airline, processes
orders for a stock exchange

- and runs an entire brass plant?

PDP-10: Chicago © MAGSACHUSETTS, Cam-

Interactive time-sharing, batch b"tdu “lf “tfl’ay d &“CHIGA‘N. /Ann
roces and real -tirne operations ! MiN inneapotis

B muliancously. < lovels of monitors UL i 1 NEW JERSEY,

b Yo HONRGrS. Parsippany m(lfm.'mn/ NEW

Re-entrant software. Seven user £0 5‘“\“1“1 que / NEW YORK,

languages. On-tine debugging entereach (0 6, New York City, and

Modular expansion. All torms of Hu hester ;NS H‘!TH CAROLINA,

bulk storage. Commutications Chapel Hidi /7 OHIO. Clevetand and

Dayton / PENNSYLVANIA, Philadelphia
biragh 7 TENNESSEE, Knox-
XAS DNallas and Houston /
it Lake Gity / WASHINGTON,

equipment Real-time interfaces
Wrile for a brochure

DIGITAL EQUIPMENT r.";ﬂb‘C:Hf\'iON
Maypard, Massachustt, Tolephons : S OAUSTIALIAL Brisbane, Mel-
(617, BI7-5111 / An/\H MA ||| nl ‘Parth, and Sydney / CANADA,
ol S CALIFORNEA ~ria e Edmanton. Albenta: Catleton Place.

N wd Palo Al L,w HHM ) Ottawa, Toronte Ortario: and
ONNECTH i New xnvu / M Ziuebec 7 ENGLAND, London,

K I COLUMETS AvA ! L and Reading / FRANCE,
CCaloge Paik, Md ) 1ol IMANY. € mxn)no and
o )IN 'A Atlanta ," I M(‘.L% HOLLAND The Hague /

Y, Mnan, JAPAN, Tokyo /
SWEDEN, Stockhetm / SWITZER-
CAND. Genevis
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ARCHITECTURAL QUESTIONS OF THE SEVENTIES, by Lowell
D. Amdahl.

And some suggestions for answers to the questions.

‘THE SHAKEDOWN DECADE, by Fred Gruenberger.

An overview of the last 10 years and what they portend.

REVOLUTION—T1 970, by Howard Bromberg.

It’s time to call a halt to the continued changes in the dp industry, with their
resultant high cost in money, efficiency, and professionalism.

THE ONSLAUGHT OF THE NEXT GENERATION, by Philip H.

Dorn.

Can we resist the attack of the sales forces and avoid the traps we have fallen
into in the past?

AN/FSQ-7—1954-197?, by Douglas L. Jordan.
A recollection of the early days of SAGE and the SAGE computer.

FROM IDOL TO COMPUTER, by William H. Desmonde.

A long look back at the automata finally leading to the computer.

1969: AN OVERVIEW OF THE NEWS, by Aubrey Dahl.

Some of the top (and bottom) stories of the year.

HARDWARE, SOFTWARE TRENDS: 1969, by R. A. McLaughlin.

What stood out in the product blitz.

WASHINGTON REVIEW AND FORECAST, by Phil Hirsch.

Mother Bell took some lumps during the year.

ALSO SPRACH VON NEUMANN, by Eric Blodax.

Part I of a series on how it really was at the dawn of the computer age.

THE FALL JOINT.

In words and pictures, what you missed, even if you read the Proceedings.

AN OPTICAL DATA LINK FOR REMOTE COMPUTER TERMI-
NALS, by Jack R. Baird.

A low-cost optical data link is now in use at the University of Colorado.

INCREMENTAL COMPILERS, by Wesley J. Rishel.

A detailed analysis of the problems of incremental processors—and their solutions;
illustrated by examples of processors that are now on the market.

THE GE-655, by R. A. McLaughlin.

A TECHNIQUE FOR SELECTING SMALL COMPUTERS, by Robin
T. Ollivier. '

It's not wise to spend $20,000 in engineering time to choose the right $10,000‘
computcer.

COMPUTERS IN JAPAN—1969, by James K. Imai.

- The latest information is given on the number and value of Japanese computers,

their size, applications, manufacturers, and latest models.

THE NEREM MEETING. A conference report.

NEWS SCENE
Winnnix gets the oncover as a result of budget cuts . . . Predictors prophesy the
future and it augurs well . . . NCR Registers sizeable growth as the Century rolls

on ... GE plans intercontinental time-sharing via satellite . .

SYSTEM SPOTLIGHT

Hornblower & Weeks-Hemphill, Noyes opted to cut down its paperwork jungle
by deceloping a computerized message switching and accounting system based
on CDC 3300s.



Pick the
biggest
winner yet.

We did.
i-3301




New LS| memory is largest bipolar ever.
A1024-bit ROM with 60 nsec maximum access.

Introducing Intel Model 3301, a
Schottky-process bipolar ROM
memory with 256 x 4 organization.
It's fully-decoded and dissipates
only 0.5 mW/bit power. All inputs
are Schottky diode clamped, and all
outputs are capable of wired OR
operation.

Two “chip select” leads permit ex-
pansion to a 1024 word memory
without need for external decoding.
Addition of two quad gates allows
further expansion to 2048 words.

Memories offered as standard
products will translate ASCII-8 to
EBCDIC-8 and vice versa. Custom
units to match your truth table can
be delivered in 4 to 6 weeks.

Order now from over 40 locations.
Phone your local Intel distributor:
Cramer Electronics or Hamilton
Electro Sales. Or phone us collect

at Mountain View, California (415)

961-8080.

Intel Corporation is in production at
365 Middlefield Road, Mountain
View, California 94040.

Intel delivers.
Try us.

January 1970
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If you think
getting into ECP1

1S easy,

you could have
another think
coming.

At ECPI, we run what is prob-
ably the toughest obstacle course
in the business. But not every
would-be programmer gets .a
chance to run it.

. First, he has to get by our apti-
tude test. Because desire is one
thing, and ability another. Then,
if he’s got the ability, we give him
an in-depth interview just to
make sure he’s got the proper
attitude. In fact, our screening is
so intense that 7 out of 10 high
school graduates who apply don’t
meet the requirements.

But that’s only the beginning.
In his course of study, each stu-
dent has to sweat through hun-

dreds of hours of class work, plus
several hundred more of home-
work. He has to write 21 pro-
grams. What’s more he gets
practical work on third-genera-
tion equipment and plenty of time

The
foughest

obstacle course
in the business.

to de-bug what he’s written.

Then, just to make sure he’s got
it allfiled away in its proper form,
each ECPI student has to pass five
tough mid-term exams and a
three-hour final that’s the final
crusher. - '

Our course isn’t easy. In fact
it’s pretty tough. More than 20%
of our students don’t even make
it through. But, we figure the
harder we make it for them, the
quicker they’ll make it with you.

© 1968 Electronic Computer
Programming Institute, Empire
State Building, New York, N.Y.

ELECTRONIC COMPUTER
PROGRAMMING INSTITUTE
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TOTAL...

The Data Base Management
System

A positive and evolutionary approach to
the data base MIS!

TOTAL features a data base definition
language and a data manipulation lan-
guoge which function ot the call level
with any IBM host language.

TOTAL with over ten user years of experi-
ence by some of the largest companies

" in the world, has proven to be the tool

which positively solves the major prob-
lems to MIS implementation.

TOTAL has o minimum design level for
IBM System/360 equipment of 32K and 2
disk units and functions in multi-program-
ming and terminal based environments.

TOTAL will help you move years ahead
in a matter of months. It only takes a
minute to contact us.

CINCOM SYSTEMS, INC.

2181 Victory Parkway :
Cincinnati, Ohio 45206
1513) 961-4110
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Discover the world of now.

- The world of now was created by
UNIVAC® real-time computer systems
that continuously gather, organize, up-
date and communicate information to
any level of management. Only what's
needed. Only where needed.

In the world of now you enjoy real-time
management for the first time. Manage-
ment that's constantly in the present.

What's more, you can accomplish this
with a medium-scale system like the
UNIVAC 9400,

12

This system offers low cost, high
performance multiprogramming usually
found in larger and more expensive
computer systems.

Up to five problem programs, such as
communications, sequential batch pro-
cessing, random processing, disc or
tape sorting and complex engineering
calculations can be run concurrently.

The UNIVAC 9400 System has out-
standing real-time data communication
capabilities. It can talk to any other com-

" puter in the 9000 series, to terminals, and

to the large-scale UNIVAC computers.
Univac pioneered in real-time infor-
mation systems and put them to work
for our space programs. That's how we
found the world of now.
You can discover it for your business.
Just call us for the map.

UNIVAC  vmmo

FIRST IN REAL-TIME INFORMATION SYSTEMS

DATAMATION



FASTER!

GENERAL ELECTRIC’S RAPID SEARCH MACHINE-
FASTER THAN A STRIKING RATTLER!

... In the same time; General Electric’s Rapid Search
Machine, Model GESCAN-1, can search through 4,166
words! This represents a search speed of 3 minutes for
a 2,400°, 3.5 million word magnetic tape file.

The General Electric RSM Model GESCAN-1 is a revo-

lutionary new free standing information handling device
designed expressly to Yerform high speed versatile search
and retrieval of textual data on magnetic tape files.

The GESCAN-1 is a digital, solid state, wired logic
machine that uses an associative, natural language
processor lo compare any search request entered on the
console keyboard to the entire contents of the tape, word
for word, seeking a match.

The output of a search will be printed in natural lan-
guage on the system printer and may be either records,
selected sub-records, or up to 990 characters on either
side of the matched word or phrase.

The search request, or query, may be linked by the
3 . X 9 (X s (X 9 (X3 "
logical connectives ‘‘and’’, *‘and not’’, “‘or’’, “‘or not'’.
Erroneous and alternate spellings, as well as incom-
plete words or phrases in the search query are accom-
modated. These features allow greater system versa-

tility and flexibility to the user.

GENERAL

January 1970

The digital magnetic tape data file to be searched is
formatted, simply, into ‘‘records’’ and if desired, ‘‘sub-
records’’ which may be any logically complete quantity
of information as a report or abstract or both. Records
may be in any location on the tape and need not be. in
any sequence. No physical indexing is necessary and
no record gaps are required.

UNIQUE FEATURES:

e Searches natural language tape files at one

~ 'million words per minute.

® Searches for desired word combinations en-
tered directly via keyboard. '

e Produces hardcopy printout of file segments

" containing desired information. '

o Real-time ‘‘hit-counter’” permits on-line
browsing to select effective search terms
before printing.

e Free-standing,
software.

wired logic device —no

For Further Information Contact:
Manager, Market Development
General Electric Company

P.0. Box 2500

Daytona Beach, Florida 32015
AC 904-258-2511

, ELECTRIC
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ines that can help yo
‘a mile, thousands of mile
down the hall. If you w
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Forget about keypunch girls or tele-
type operators. If your employees know
their jobs, they already know how to
use our new computer terminals.

Each machine has a mini-computer
that we program to fit your business.
It guides the operator step-by-step and
“beeps” when a mistake is made. It can
cut errors by 90 percent. 1t will search a
file, sort information, and copy records.
The custom keyboard is simple to use.

CIRCLE 157 ON READER CARD

the skilled data terminal for unskilled operators

The video screen shows everything in
familiar form for checking and editing.
And it's all recorded on handy tape
cassettes—no cards, no paper, no mess.

Our terminals work harder to make
things easier for people.

SYCOR inc

EXECUTIVE OFFICES: 117 N. FIRST ST. ANN ARBOR, MICH. PHONE: 313/769-1500 NEW YORK OFFICES: 50 BROADWAY ROOM 1506 PHONE: 212/483-8188



THROUGHPUT?

THROUGHPUT...of
4800 bps over dial up lines.

You can enjoy a true 4800 bps net data
rate over switched network, WATS, or
any private line with the DATAMAX
QB48 Modem. How? DATAMAX com-
bines forward error correction plus au-
tomatic and adaptive equalization with
the modulator/demodulator for a total
system...the QB48.

Transmission errors are corrected at
the receiver without re-transmission.
FURTHERMORE, errors are corrected
at no expense to net data throughput!

Increase your total data capacity im-
mediately with assurance of total
throughput . . . error free. Call now for
additional information and early deliv-
ery of the QB48, just one of the “more
than a modem” family built by DATA-
MAX.

Join the DATAMAX drive for eff|CIent
data communication.

| :conponA'noN'f
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Give your computer a head start.

18

We're IBM systems engineers.

Many of us majored in mathematics
or business or engineering in college.

All of us have had a healthy dose of
IBM training in all facets of systems engi-
neering.

And lots of time in the field and class-
room learning about your business.

And now we'd be more than happy
to help you give your computer a head
start.

The first step is to sign an agreement
forIBM Systems Engineering Services.

Then when you call us in, one of the
things we might do is take a long, hard,
professional look at your data processing
system and provide application develop-
ment assistance to improve its perform-
ance.

Or we might work out some new
ways to get things done.

Like using a new computer language.

Or assist in the installation of termi-
nals for your computer.

So you can get your critical projects on
stream a lot faster.

Maybe we'll work with you to map
out a long-range detailed plan for evaluat-
ing and improving your computer instal-
lation, to meet your business needs.

We might help you in systems analy-
sis and design.

Whatever we do, you'll know it’s all
with one thing in mind.

To make sure you get the most out of
your computer system.

We're professionals, trained in your
business.

And in the business of data
processing,.

Give your computer a IBM
head start. , ®

DARTAMATION



NewData
‘Communication
Terminal

ECONOMICAL TELEPRINTER

HARD COPY — Upper & Lower Case

3 CODE VERSATILITY

DUAL BAUD RATES
Plugs in directly as a new addition to your
business/engineering office or as a replace-
ment for old style machines. A compact, Selec-
tric-type terminal that will transmit and receive

alpha-numeric data in (1) ASCIl code (110

_bal[Jd, 10 cps); (2) BCD code; (3) Correspon-

dence IBM code (135 baud, 15 cps).

Utilizing the latest solid-state microcircuit -
" technology, the /ADS-715 Data Communication
Terminal is completely contained within a 15”
carriage Selectric typewriter enclosure. Fuily
portable, it can be used any time as a regular
typewriter. Optional coupler and read/write

~ magnetic tape unit. Send for details on this

economical new terminal.

DATA MODEMS/DATA MULTIPLEXERS
DATA TERMINALS/DATA SYSTEMS

AMERICAN DATA SYSTEMS
Telephone 213-882-0020
20747 Dearborn St.,
Chatsworth, Calif. 91311

v
K
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CRT Tubes—buy the components and build the display system you need. CRT Terminals—buy the full-scale system and get more than you need.

Minimum Maximum
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New CRT Readout—buy exactly what you need and pay less to get it.

Optimum

Announcing the MRD-200—a new, low-cost way to
display alphanumeric data using TV monitors.

Now there's a practical way to read out alphanumeric
data from computers, keyboards, magnetic tapes

or any other sequential source.

The MRD-200 accepts ASCII data, stores it in its own

memory, converts it to a composite video signal

and displays it on any 525-line TV monitor. In from 32
to 1024 character

positions in 1, 2, 4, 8,

So if you have dn alphanumeric display problem in
process control, test equipment, data acquisition,
computer consoles or data transcriber displays,
you no longer have to go to extremes.

Now there's a happy medium.

From the company that spe- g m—
cializes in innovative data ADDS

communications systems. - Applied Digital Data Systems, Inc.

or 16 lines with either i_—_’f_,;f'f __________________ 1
32 or 64 characters per = Mr. Richard Kaufman, Dept. 20 |
line. Data may be _ | Applied Digital Data Systems, Inc. {
displayed on any number of monitors at any number | 89 Marcus Boulevard |
of locations with just a single coaxial cable. l Hauppauge, New York 11787 I
Cost for an MRD-200, not including monitors, starts | Pleasesend moreinformationaboutthe MRD-200. |
at $1250. , {
Control features let you advance to any line or { Name I
character position, blink any character or combination 1 Title 1
of characters on and off, use a cursor symbol for } ]
tracking the location of the next character, and erase 1 Company {
all or part of the screen. I Address 1
, - |
The MRD is also available in other configurations. - {
The MRD-500, for example, can read as well as write, } .y , |
and has random access capability. Thus, | State Zip {
it's ideal for custom-designed display systems. L _]
January 1970 'CIRCLE 199 ON READER CARD 21
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AnaoE GRAPHICE TERMINAL

ADAGE GRAPHICE TERMINAL ADADE GRAPHICS TERMINAL

ADAGE GRAPHICS TERMINAL

W

[ m——

[ GRAPHICS TERMINAL | ADAGE GRAPHICS ]

Looking forinteractive graphics?

We're not an interactive graphics supermarket, but we're begin-
ning to look like one. That's because we are the only company
marketing a full line of standard off-the-shelf graphics terminals
covering a broad range of price and performance."

Because of our experience in many fields, we can provide you
with the best and quickest solution for your specific application.
Adage Graphics Terminals are now in operation in government
facilities, the oil industry, processing and manufacturing plants,
aerospace, and in university research laboratories. Applications
range from three-dimensional dynamic simulations to information
retrieval and decision making. And from automating PC-board
production to supporting engineering design of new aircraft.
Ourterminals are being used for computer-aided signal analysis,
for geophysical data reduction, and for geological contouring.

Maybe we are an interactive graphics supermarket!

When you consider its features, it's easy to see the reasons for the
wide-spread use and acceptance of the Adage Graphics
Terminal. The AGT isa general-purpose CRT display system
designed especially for interactive graphics applications. It has a
digital display processor, display generation hardware,and a
large screen CRT console with a full set of operator controls.

An AGT has extensive built-in image manipulation capability,

it normally includes magnetic tape or disk storage, and it's
always supplied with comprehensive systems software. These
resultin aterminal with a high degree of autonomy: an AGT can

Shop Adage first.

be connected to a central computer system without burdening
the response time or arithmetic capabilities of the central system,
or it can be used in a stand-alone mode.

Model AGT /10 is designed for efficient handling of two-dimen-
sional displays. Images can be continuously expanded or reduced
or moved abouton the screen. The AGT /30 is configured to
optimize its use in applications involving dynamic display of
three-dimensional images, i.e., such images can be rotated,
translated, and scaled with picture changes made from frame to
frame. The AGT /50 isour super-powered model with a variety of
extra display modes. It can generate very complex dynamic
pictures containing up to 8,000 line segments. AGT's start at
$60,000.

One very nice feature —any model can be upgraded in the field.
So, if your problem expands, so does your terminal.

If you're in the market for interactive graphics, shop our super-
market first. Write to our Super Market Manager. Adage, Inc.,
1079 Commonwealth Avenue, Boston, Massachusetts 02215,

(617) 783-1100. '

Computer
Graphics

CIRCLE 15 ON READER CARD
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calendar

DATE TITLE LOCATION SPONSOR/CONTACT

Feb. 17-19  Compso Midwest Chicago COMPSO/Bernard Lane
Computer Expositions, Inc.
37 W. 3%th St.,
New York, N.Y. 10018

Feb. 23-25  Winter General New Orleans DPSA
Meeting P.O. Box 1333,
Stamford, Conn. 06904
Feb. 25-27  Annual EDP New York City ~ AMA
Conference 135 W. 50th St., -

New York, N.Y. 10020

March 9-12  Spring Conference Washington, D.C. EIA
2001 Eye St., NW.,
Washington, D.C. 20006

March 23-25 Info-Expo-70 Woashington, D.C. Info. Indus. Assoc.
1025 15th St., N.W.,
Washington, D.C. 20005

March 23-26 Int'l Convention New York City  |EEE
& Exhibition . " 345 E. 47th St.,
New York, N.Y. 10017
April 8-10 Numerical Control Boston NCS/Lawrence Levine
Conference : Hitchiner Mfg. Co., Inc.

Milford, N.H. 03055

April 10-19  Electronics Fair . Tokyo, Japan Int'l Commerce Bur./
: U.S. Commerce Dept.
Washington, D.C. 20230

April 14-16  Computer Graphics  Uxbridge, Brunel Univ./R. D. Parslow

Int’| Symposium England Computer Sci. Dept.
Uxbridge, Middlesex, Eng.
April 27-30  Nat'l Telemetering Los Angeles - IEEE/R. D. Rankin
Conference ¢/o WESCON,

3600 Wilshire Blvd.,
Los Angeles, Calif. 90005

April 28- Nat'l Microfilm San Francisco NMA
May 1 Convention 250 Prince George St.,
Annapolis, Md. 21404
May 5-7 Spring Joint Atlantic City AFIPS
Computer Conference 210 Summit Ave.,

Montvale, N.J. 07645

May 13-15  Educational Data Miami Beach AEDS/Dr. Henry Fox
Systems Convention 3525 N.W. 7%th St.,
Miami, Fla. 33128

June 10-12  Computer Simulation Denver, Colo. ACM, IEEE/O. P. Hall, Jr.

Conference TRW, 1 Space Park,
Redondo Beach,
Calif. 90278
June 16-18  Computer Group Wushingtén, D.C. |IEEE/D. E. Doll
Conference v IBM, 18100 Frederick Pike,

Gaithersburg, Md. 20760

January 1970

for those who read

Silver Duplicate
Microfilm Is Best

Among Silver Films,

@ is best!

HIGHEST QUALITY, PLUS ECONOMY

Readers of Computer Output Micro-
film prefer silver duplicate copies
because they are:

» Easierto read -« Better resolution
» Highest contrast « More permanent

And of all silver films, Fuji offers su-
perior advantages (technical details
on request) at a more reasonable
cost!

Fuji silver print microfilm meets or
exceeds all industry standards, and
is compatible with your silver dupli-
cating equipment.

Find out today what makes the real
difference in microfilm by calling your
nearest Fuji dealer, or write:

U. S. Microfilm Sales Corporation,
235 Montgomery Street,
San Francisco, California 94104.

DISTRIBUTED BY:

U.S. MICROFILM SALES CORP.

Dealers throughout.the United States

CIRCLE 27 ON READER CARD
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from IBM.

Buy your IBM Computer
fromus.

IBM makes some of the best computers
in the world.

But they don’t make the best deals in the
world.

Buy or lease a computer from them, and
you pay a lot of money for it.

In a way, it's worth it because their ma-
chiries last almost forever. _

In a way, it’s not. Because, since the ma-
chines last so long, you get just as good a
machine if you buy it used.

And that’s where we come in.

We’ll sell you a used third generation
machine for as much as 25% off.

Or a used second generation machine for
up to 80% off.

It doesn’t take a computer to tell you what
a great deal that is.

Every one of our computers is guaranteed
and serviced by its original manufacturer.

And every one of our computers is avail-
able immediately because we buy and sell
through our own inventory. So we’ll even take
your old machine in trade.

One more thing. Support. If you insist,
we’ll even give you a good deal there.

Buy your support

THE COMPUTER EXCHANGE INC.

NEW YORK 30 EAST 42ND STREET, NEW YORK, NEW YORK 10017 212 661 5870
PENNSYLVANIA 1617 J.F KENNEDY 8LVD.,, PHILADELPHIA, PA. 19103 215 563 4740
CALIFORNIA 3325 WILSHIRE BLVO, LOS ANGELES, CAL. 830005 213 380 6440
CALIFORNIA 44 MONTGOMERY ST,.SAN FRANCISCO, CAL. 94104 415 362 5556
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,;Increase the ins and outs
“of your mini-computer with a
‘Sykes Direct Access v
COMPU/CORDERY System'“gj;y
for less than $3,000. -

S The Sykes COMPU/CORDER is a high speed d;rect access,
magnetic tape transport system that behaves like a disc. It represents a new and
umque generation of cassette-loaded direct access devices.

TA: Tradarmark Pt



Why is the
COMPU/CORDER System Unique?

- The system is completely reliable. Its high-speed.
direct access and bi-directional capabilities, together with its modern
~ engineering design, complement any mini-computer installation.

, ~_Other major features include:

‘Bl -Directional access up to 120 inches/second.
Average direct access time within 100 feet—5 seconds.
Exclusive tape addressing system.
‘Specialized cassette.
Dual 170 Buffer.
~+ Software is

- comprehensive and
. ready to use.

- Block length truly
~ variable. Limited

~_only by tape length.
Interfaces available.

,System capacity
ofupto8
”COMPU/CORDERS

System data storage
28,800,000 bits.

‘Slmultaneous
Read/Write,
‘Read/Read,
‘Write/Write.

n|t|al lnstallatldn '
and lnstructuon

: 90 day warranty

¥ Na’uonal customer
 field service






We think you’ll want to know
more about COMPU/CORDER.
Just fill out the coupon

and one of our representatives
will be in touch. |

] APPLIED
y INFORMATION
i . ! M TECHNOLOGY

SYKES DATATRONICS INC.
ROCHESTER, NEW YORK 146806

Visit us at the COMPSO Show. Booth No. 110.



Bendix reinvents the digy‘ifiier.

"Bendxx Advanced Products D|V|S|on | _outh ield I\/Ilchlgan 48075.““ -
Or Phone IVIr Denrus at (313) 352-7661
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And not “While you wait”” Because, with
MAC, it’s “While you don’t wait”’

MAC gives you a2-microsecond add time in
a 16-bit, parallel-word computer. And a reper-
toire of 72 instructions that execute in 4 micro-
seconds or less.

MAC’s standard hardware priority-interrupt
system responds in 6 microseconds. Which
means, with its 1-microsecond access time,
MAC declivers speed that really pays off.

Now, add that speed to MAC s standard fea-
tures: programmed data channel serving up to
255 devices; 4 priority interrupt levels that
automatically store/restore the hardware regis-
ters on interrupt; and a basic 4K memory. What
you've got is a powerhouse in your system.

Expansion? MAC makes that fast and easy

with such options as multiply/divide
hardware, memory expansion to 64K,
memory parity, power fail and restart,
remote control panel, automatic boot-
strap loader, multiplexed or direct mem-
ory access channels, up to 64 levels of
priority interrupts, and the most-wanted
peripheral devices.

Our speed isn’t limited to MAC, either. At
the drop of an inquiry, you’ll get a fast reply
from MAC, Lockheed Electronics Company,
Data Products Division, 6201 East Randolph
Street, Los Angcles, California 90022.

LOCKHEED ELECTRONICS

A Division of Lockheed Aircraft Corporation
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Especially when it comes to
digital data. The new Bell &
Howell DIR-6100 Incremental
Digital Magnetic Tape Unit can
be used to read and write
digital information in any system
that now employs punched
paper tape. The instrument
offers several important
advantages.

Speed, performance. Data is
written incrementally from

0 to 150 steps/second (as op-
posed to paper’s 60 steps/sec)
and is read continuously at

up to 3000 characters/sec.
Economy, convenience. Mag-
netic tape can be used hundreds
of times, paper only once. The

January 1970

o
/DATA IS i

5 ﬂ‘BEuaHU“’E‘LF ‘

tape is in cartridge form, so you
simply change it in seconds
without threading or reel
loading. Thus, lower operating
and maintenance costs. And
you pay little more than for
a paper-tape system.
Versatility. Up to seven channels
of information can be recorded.
Read and write functions
are selected automat-
ically or by remote
control. The unit is CEC/DATA INSTRUMENTS DIVISION
also available in
read-only or —_
write-only ver-
o s i 6100 i BELL& HOWELL
is easily interfaced -
with any digital system.
For all the facts, call our
nearest office, or write Bell &
Howell, Pasadena, Calif. 91109.
Ask for Bulletin Kit 3352-X3
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Nelson McKinney of
NCI Dallas tells how

“WORK TEN
whips the

complex”

‘*Most DPdepartmentsare movingintoamore
complex operational environment. Working with
more data elements in more complex forms. Using
more kinds of records and files. Combining functions.
Going for more sophisticated applications.. Creating
larger and more involved programs. Using added core
storage to do more things. And do them better.

“'So we developed WORK TEN, the new computer lan-
guage that makes it easy for programmers to visualize
and code complex multiple file problems. That’s
because WORK TEN is structured and uses segmented
logic to clearly define when each action occurs.

“In addition, your programmer does only the very
small creative part of even the most complicated pro-
gram. He tells WORK TEN what to do and when to
do it. WORK TEN then creates the rest of the program
automatically on the computer in COBOL. With WORK
TEN, programmers use very few statements to code
even the most involved tasks quickly and easily.

“This new language effortlessly handles programming
elements that are staggering with ordinary languages.
For example, WORK TEN automatically determines all
conditions to multiply match up to 52 files. Ask your
programmers how much time that alone saves. And
how much simpler it makes the programming job
when they don’t have to worry about coding a monster
like that.

“Write today for information on WORK TEN. Before
you are buried in programming backlog.”

NATIONAL COMPUTING INDUSTRIES
3003 NORTH CENTRAL AVENUE
PHOENIX, ARIZONA 85012
TELEPHONE 602: 264-1394
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POSEIDON

Business data systems are still being designed
and programmed to produce oceans of data,
most of it useless to top management exccu-
tives. We design and implement systems to pro-
duce information that management can use to
improve operations.

We can do this because, in addition to the
computer sciences, our professional staff repre-
sents more than 40 areas of knowledge:

business, economics, the physical, life and

behavioral sciences, and most branches of engi-
neering. We probably already have knowledge
in your field; but we believe that only by know-
ing about your operation and your people can
we design a business data system for you.

A brochure, Computer Systems Design and
Implementation, describes our capability. For a
complimentary copy write to Dr. Rue W. Harris,
General Manager, Management Data Systems
Division.

PLANNING RESEARCH CORPORATION

Home office: 1100 Glendon Avenue, Los Angeles, C_'alifornia 90024

An Equal Opportunity Employer. Candidates are invited to write to the Administrator for Professional Staffing.

. .
From the original painting by Neil Boyle
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How we uncomplicated COM.

We built the 1603 Microfilm Printer.
It increases the efficiency of your
System/360 with no modifications in
hardware or software.

It uses fiber optics. Light pipes,

like the three magnified above.They
convert digital signals to
alphanumerics.

A simple translation matrix,
light-emitting diodes, and an array

of factory-sealed fiber optics do what
it took a lot of complicated things

to do before.

The only moving parts are the

shutter and film transport. So our 1603
needs no adjusting and very little
maintenance.

It operates on-line, prints 132-
character lines at 10,000 a minute,
and costs less than any other
COM device.

For full technical description, price
list, and catalog of supporting
equipment and supplies, write:
Memorex, Santa Clara,

California 95050.
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Tape could be
the medium for
your message.

It all depends on the data. That’s why the Daedalus 711 Programmable
Data Terminal lets you communicate in the most economical way possible.

Mag tape cassettes. Hard
Copy. On-line and off-
line via Ma Bell.
These are

the ways you

can get your
message across

to any central
processor with the
Daedalus 711
Programmable
Data Terminal.

Pick the medium
you want when

you want it.

Which makes sense
and makes profit. Because
our 711 PDT is programmable
you can set-up, update -
and change programs "
via mag tape or direct transmission. -
And you can batch data and transmititala
cassette and Ma Bell during off-hours. Or, if the
data is not timely enough for direct interchange,
you could put it on tape and put it in the mail.
Another medium? Hard copy documentation, on
preprinted forms, of data transmitted and re-
ceived makes our terminal with full arithmetic
and logic capabilities all the more logical for

your application.
And this is all due
to the fact that the
Daedalus 711 Pro-
grammable Data
Terminal is the one
and only truly program-
mable data terminal, with
over 45 instructions in its
repertoire, an under-11K
pricetag, and the ability
to do whatever you
wanttodoin a
frugal manner.
Like changing
programs from a
central location to
keep programming expenses
down. Like editing, verifying and
manipulating data at the terminal site so
when data goes out . . . it stays out. Like inter-
changing data independently and unmanned off-
hours to be even more economical.
Like . . . well, you get the message. And you
might like to get more information from: Daedalus
Computer Products, Inc., P. O. Box 248, North
Syracuse, New York 13212. (315) 699-2631.

Daedalus. The new company making computer
history happen overnight. Every night.

" adalus

Computer Products, Inc?
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be

time sharing expert.

It is estimated that there will be over 30,000 time sharing
terminals in use by the end of this year. Yours may be one of
them. If so, you will be called upon to make objective recom-
mendations involving over 200 companies offering time sharing
services. You'll need comprehensive, objective facts. And you’'ll
need them in a hurry.

Where will you get them? Commercial time sharing is
growing at such a phenomenal rate that information over three
months old is already obsolete! The fact of the matter is:
there just hasn’t been an unbiased, in-depth study available on
time sharing. Until now.

AUERBACH Time Sharing Reports now answers your need
to know. It puts at arm’s reach all the facts you need to be
your own time sharing expert. This unprecedented service not
only acquaints you with every major aspect of time sharing
but keeps you up to date through quarterly supplements. It’s
a user’s guide, reference source, and evaluation tool—all su-
perbly edited and organized in a single two-volume set.

The basic reports detail each commercial time sharing service
offered, describing system characteristics, user support, appli-

cations and languages, terminals and service fees. Also in-
cluded are AUERBACH’s world acclaimed comparison charts
to aid you in performing your own evaluation on the basis of
cost-performance and service data.

Try matching these exclusive Reports features against any
periodical or hardbound publication in the field:

e Detailed reports'for each company offering time sharing
services
e A tutorial on time sharing
e State-of-the-art reports
® A review of the economics of time sharing
® Business and computational application systems
® Libraries available for time sharing
® Time sharing evaluation techniques
® Interface equipment and terminals
Take the first step toward becoming a time sharing expert.

Fill out the coupon and be “in the know” on the fastest grow-
ing development in computer technology.

-—-—————.—————.-——-—.—._—————————-—._‘

AUERBACH Info. Inc. 121 North Broad St.
Philadelphia, Pa. 19107 (215-491-8359)

|
|
|
|
| [ Please send me complete information and sample
|
|
|
|
1

pages from AUERBACH Time Sharing Reports.

[] Please have your representative call me at

(Phone)

(Your Name)

(Title)

(Business Organization or Institution)

AUERBACH

Info. Inc. ®

e e e

January 1970

(State) Zip)

First with the last
word on computers

TS-101
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From Tel-Tech

3 new
odems

New design approach yields
top performance and reliability ...

Tel-Tech has taken some new and very novel
approaches to data set design. The result:
three Bell compatible modems that are small
in size, small in price, and yet absolutely
superb in performance and reliability.

The new Tel-Tech modems are - mainte-
nance-free. There are no adjustable compo-
nents. There’s no tuning, tweaking. . . even
at the factory.

The TT-103, TT-202 and TT-201 are de-

no adjustments required

BELL COMPATIBILITY

Tel-Tech modem Bell modem Speed
TT-103 103 0-300 bps
TT-202 202 0-1800 bps
TT-201 201 2000-2400 bps

CIRCLE 70 ON READER CARD

signed to transmit data up to 300, 1800 and
2400 bps. Their compactness makes them
ideal for integral terminal installations. And
it doesn’'t take much of a rack to mount a
hundred. You can also get desk-top units for
stand-alone applications.

You can depend on these elegantly simple
modems. And their simplicity keeps the price
low.

For information call or write:

TEL-TECH
CORPORATION

TELECOMMUNICATIONS
TECHNOLOGY
9170 Brookville Road

Silver Spring, Maryland 20910
Phone: (301) 589-6035

DATAMATION



the new DIS[{K;STOR 505

breaks through
access time barrier!

Systematics/Magne-Head announces the new
DIS(K STOR 505. . .the first head-per-track removable
media rotating memory system to overcome the access
time limitations of conventional disc pack memories. Memory
capacity up to 5 million bits per pack...and, some of the fea-

tures that are standard with DIS (K, STOR 505 and “first” in a

head-per-track disc pack are: . The first disc pack memory system
with 12, 16, and 18 bit data bus interfaces. ¢ The first fast access
disc pack memory system designed for small to medium size central

processing units.

For complete information, call or write . . . or visit:

SYSTEMATICS /MAGNE-HEAD DIVISION

GENERAL INSTRUMENT CORPORATION
13040 South Cerise Avenue, Hawthorne, California 90250

(213) 679-3371/772-2351 TWX 910-325-6203
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360, 1108, 6000 users...

Free your
big

Don’t overload your super computer
with communications and peripheral
tasks. Free it to do what it was de-
signed to do, unhampered by time-
and-memory-consuming chores that
can be performed more economically
and efficiently. How?

Go COPE! With COPE (from Com-
munications Oriented Processing
Equipment) systems, you can reduce
the use of systems resources, core
storage and data channels and still
expand the number of readers, print-
ers and remote terminals. The com-
plete communications subsystem pro-
vides extensive software and hard-
ware advantages. For example, one
COPE Communication Controller can
handle up to 30 peripherals and/or
COPE remote terminals as well as
multiple central processors.

The UCC COPE family of program-
mable remote terminals offers indus-
try’s best cost/benefit ratio. This fam-
ily includes seven members, allowing
you to select the reading/printing
combination best suited to your
requirements.

You can grow with COPE as your
data communication requirements

vO-BIFO((OxCX)HO! )
Dec

UNIVERSITY COMPUTING COMPANY

syste

grow. The COPE family can be field
upgraded from the low cost COPE
.30 series to COPE .41 status, (1250
LPM, 600 CPM). And the top of the
COPE line, the .45 (1250 LPM, 1500
CPM), is software compatible with all
other COPEs.

COPE terminals feature dial-up
flexibility, allowing them to access
most large-scale computers in the
United States through the standard
telephone network by simulating the
IBM 2780 and Univac 1004 terminals.
COPEs also operate in the full-duplex
(concurrent reading and printing)

DATA COMMUNICATION SYSTEMS DIVISION

2659 Nova Drive / Dallas, Texas 75229
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m’s resources...

mode over voice-grade telephone
lines utilizing 4800 or 9600 bps
modems.

Speed, compatibility, flexibility,
adaptability — these four words best
describe the COPE product line. Need
further convincing? Then contact:
Marketing Coordinator, Data Commu-
nication Systems Division. 2659 Nova
Drive, Dallas, Texas 75229, (214)
241-3501.

Input/Output
Communications | Device Speeds
Mode (Maximum)
Terminal
Type Full

Half  |Duplex| Reader | Printer
Duplex | COPE | C.P.M. | L.P.M.

ATT '
C.30 | 201A/B| No 200 240

C.32 No Yes 200 360
C.34 | Option | Yes 300 360
C.36 | Option | Yes 300 480
C.38 | Option | Yes 600 480
C.41 | Option | Yes 600 | 1,250

C.45 No Yes [ 1,500 {1,250
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Remote Batch

It's all the same to us.

Only a software-configurated machine could do it.
The IC-7000 is available in whatever shape you
want it, when you want it, with optimum character-
istics in any configuration because the hardware is
designed and built so the shape is in the software.
Immediate process-to-completion. Scheduled
process-to-completion. Or multiple use through
many terminals on-line simultaneously. No wired-in
limitations in any mode.

This is a fourth generation interactive computer
with a 256K-36 bit word core. It is the first time-shar-
ing computer to handle overhead in an economical
manner while number-crunching tasks are slammed
through tremendously fast, optimized areas. Each
user has up to 64K words available in core and can
control access to his files at security levels up to
‘inviolate.’ _

Search your memory with tight or loose address-
ing. “Get me all m’'s with an n and anything with x,
y or z.” Dynamic time slicing allows programs of
self-modulating queue times to pre-set optimums
and you can tie into TTY, CRT, Selectric, Friden,

January 1970

concentrators or even other computers. The IC-7000
handles FORTRAN, COBOL, BASIC and assembly
language without degradation in any dialect. And
you can mix or match subroutines from different
languages within the same program or build your
own program language.

If it makes a difference to you, we’d like to send
you detailed information and full pricing/leasing
schedules. Call Bill Otterson, Vice President of Mar-
keting or any of our sales offices.

Standard Computer

1411 West Olympic Boulevard
Los Angeles, California 90015
(213) 387-5267

Chicago: (312) 726-0277; Dallas: (214) 239-9627;
Denver: (303) 428-0529; Detroit: (313) 352-1710;
Minneapolis: (612) 926-0706; New York: (212) 661-1834;
Philadelphia: (215) 563-6350; San Jose: (408) 294-7150;
Waltham: (617) 891-5083.

All software for the IC-7000 was developed in conjunction with Call-A-Computer, Inc.
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PDP-15 is a Jaguar
at a soap box derby.

Lots of companies make medium size computers. Too many. But a lot of them
are obsolete, and some of them never did have any horsepower. PDP-15is
different. Half the price of some of the competition. But better than that,
software proven in 400 field installations, full monitor control, four versions
that fit most applications specifically, and all budgets. Write.

dijglitlall

COMPUTERS - MODULES

Digital Equipment Corporation
Maynard, Mass. (617) 897-5111
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letters

tribal testimonial

Sir:

I congratulate you on the (news) arti-
cle “Fairchild Invites Others to Share
New Labor Pool” in the October issue
(p. 156).

Living and working in New Mexico
and Arizona since 1962, I found Nava-
jo people are indeed “idle but eager-to-
work” and “. . . known for their skills
... They are also very, very poor.

"It should be pointed out that nearby
are other similarly skilled, and similar-
ly impoverished peoples—Apaches,
Hopis, Pueblos, Yaquis, and Zunis.
(The list could be extended to fill a
page.) .

Fairchild is certainly to be com-
mended. Let us hope 1970 proves that
this brave beginning builds to a long-
range trend. Craftmanship is increas-
ingly scarce in the electronics industry,
while Indian Americans are tragically
poor. Some solutions to these two
pressing problems seem obvious!
Danier O’CONNELL
General Electric Company
Phoenix, Arizona

Amuseing
Many thanks for your November Look
Ahead item (p. 403) “A Muse for
Everyman.”

There were a few points in the story,
however, that need elaboration so that
the reader does not get the wrong im-
pression. To wit:

1. Muse will “ . .

machine . ..”

2. “Most of Muse’s development
costs have been borne by Tym-
share ...”

3. “But Potts expects large compa-
nies with dedicated t-s systems
to be the primary market, rather
than t-s vendors, who maybe
can’t afford its high-cost mass
storage requirements.”

Musk has been developed on the xps
940 and will be converted to a number
of other t-s machines, but obviously
not all machines of all manufacturers.

Most of muse’s development costs
have been borne by a private financing
through Ingalls & Snyder, a NysE
member firm. Tymshare, Inc., has un-
derwritten the machine time necessary
to develop MUSE and, in return, will
receive MUSE to offer access of public
data bases to their customers.

The provision for access of private
data is another matter. It is quite true

work on any
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that Mr. Potts expects large companies
with their own t-s systems to be MUSE’s
primary market. Nevertheless, this
does not preclude remote “turnkey”
operations in which a small number of
corporate clients might purchase seg-
ments of a t-s capability as a precursor
to their own in-house installation.
Regarding MUse’s mass storage re-
quirements, I would like to make it
clear that “affordability” in this case
refers to the actual data residing on
disc and not the overhead of the sys-
tem code itself. The interpretation,
then, should be that t-s vendors will
find Muse to be economical with large
public data bases, where they can

“share” direct access storage among
many users in the same manner that
they now share the cpu. If they want
to provide equivalent private data ac-
cess, however, their traditional ways of
doing business may have to be modi-
fied.

Harorp C. KURFEHS

Meta-Language Products, Inc.

New York, New York

don’t be jumpy

Sir:

In spite of your planned conversion to
twice a month publishing, I am afraid
that DatamatioN will keep getting
bigger and bigger. In fact, a newspa-

bet your wife

Sir:

I was quite surprised to read Mr.
Gohn'’s article “Money Management—
Vegas Style” in the November issue
(p. 178). Computer simulation of
Mike Goodman’s 21 strategy was the
subject of my Master’s thesis at the
University of Utah last year.

The simulation program was written
in rRush, a language developed by
Allen-Babcock Computing for their
time-sharing system. Rather than
wade through a complicated mathe-
matical analysis of the game or assume
a win-loss rate as Mr. Gohn did, I
decided on complete simulation of the
game as it is played using Goodman’s
hit-stand rules and betting progres-
sion. Essentially, the program consists
of a random number generator, a set of
decision rules for the dealer, and a set
of decision rules for the player. Coun-
ters were maintained which gave cu-
mulative totals of (1) games won, lost,
and tied, (2) amount the player is
“up” or “down” and (3) the ratio of
the up or down total to the total of
bets placed (money risked).

The basic approach was to plot the
win-loss rate which was printed out
after every 50 games. I hypothesized
that there would be extreme variations

in the rate for the first several hundred
games with a gradual flattening of the
graph to the actual rate. Furthermore,
two or more graphs based on different
random number “seeds” should con-
verge to the same rate.

The results of two series of 10,000
games each are shown in the attached
graph. The actual win-loss rate is
shown to be in the range -1.5% to
-2.0%. Thus, the player would lose be-
tween $1.50 to $2.00 for each $100 he
bets in the long run! However, an
analysis of the results showed that
without progressive betting, the loss
rate would have been 3%. Whether
this figure is valid depends, of course,
on statistical considerations not thor-
oughly explored in the thesis. Intui-
tively, I feel that progressive betting
has no effect on the eventual outcome.

The computer has proved again that
a 21 system which does not involve
counting cards is a failure. How then,

~ can my wife still be ahead with a 3%

win rate after several thousand Las
Vegas 21 games using Goodman’s sys-
tem?

DurwaARD P. JaAcksonN

Denver, Colorado
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Ifyour accounts receivable
are in your computet...

so are your mailing labels.

%214 DRARK BIREE:
Frars o daxs A1

It's true. You can generate not
only the key names of your mailing
list but the actual labels themselves.
In only a few minutes.

And you may not realize how easy
it is. Or how ready-made an audi-
ence you have. Your key prospects
are the people who already know
something about your products and
services. Now you can selectively
direct your messages to them with
our system,

Program your computer to print
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out only their names and addresses
on our label paper. Put the names in
one of our Cheshire Distributors and
they will be cut and applied to your
mailers. Precisely. Neatly. Quickly.
.Infact, our Mod Il Distributor can
label, stack and sort anything from
postcard size up to a 13” x 13" piece
Y2-inch thick. It's great for internal
distribution involving many depart-
ments or bulk ZIP code mailing.
Quiet, simple and space saving,
a Cheshire Distributor only needs a

XEROX

63 YA
1939 ELXNDOD DAS
NORTWFLELD, 1k

part-time operator. You can rent or
buy, to fit your needs. It's a small
price to pay to make your computer
more effective.

If fast and accurate labeling of
computer-generated addresses
makes sense to you, contact us. We’'ll
help you get it out of your system.

For more information write Cheshire
Incorporated, Dept. 10,408 Washing-
ton Blvd., Mundelein, lllinois 60060.
Or call 312-566-7880.

XEROX 1S A REGISTERED TRADEMARK OF XEROX CORPORATION. CHESMIRC I3 A REGISTERED TRADEMARK OF CHMESHIRE INCORPORATED.
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letters...

per story as shown below, appearing
some time in the 1970’s, appears un-
avoidable.

SUICIDE MYSTERY SOLVED

The mystery of high suicide
rates for computer personnel was
solved today by two Stanford so-
ciologists. Professors Prenderfram
and Smarb were the first to notice
the high suicide rate of computer
people, and in a recent study re-
ported in the Journal of Sociology
they proved that the peaks oc-
curred on a biweekly cycle. Today
they announced the final break-
through in the mystery, and their
detailed findings will be reported
shortly.

Briefly, they blame the situation
on a magazine called DATAMA-
TION, a trade journal for the com-
puter field. Prenderfram and
Smarb claim that recent issues of
the magazine, running from three
to four thousand pages, have
caused extreme anxiety syndromes
in unfortunate recipients of the
magazine. They indicate that
their first hint of this situation was
obtained from a despondent pro-
grammer who survived a leap
from the Golden Gate Bridge. “I
tried to read it all the way
through,” this poor soul mumbled
for several weeks after being
plucked from San Francisco Bay,
thus providing the basic hint that
Prenderfram and Smarb needed.

Eighty percent of the suicide
victims were found to be sub-
scribers to the magazine. The pub-
lishers of the magazine refused
comment on the study, pending
consultation with their attorneys.

OscAr FIrsCHEIN
Menlo Park, California

programmers and analysts

Sir:

Peter A. Theimer in his letter in the
November issue presents as his tenet
the view that “the programmer is gen-
erally machine-oriented and . . . the
systems analyst on the other hand, is
people-oriented.” Mr., Theimer takes
exception with the view of Mr. John T.
Dwyer who states that “. . . the only
difference between a programmer and
a systems analyst is that the latter
doesn’t write a code.”

Much to my dismay I must agree
with Mr. Dwyer, but only in the con-
text of the majority of currently
trained and oriented systems analysts.

What Mr. Theimer states, even in
the general sense, is not the case but
the ideal. The vast majority of current-
ly practicing systems analysts are pro-
grammers who have taken one branch

January 1970

of a career path array. By training
and inclination they are unable to,

have no desire to and cannot even

recognize the human subsystem prob-
lems inherent in man-machine.

I take no exception with Mr. Dwy-
er’s statement, insofar as it portrays an
existing condition. The real harm how-
ever, can arise when the belief is prev-
alent that this relationship is desirable.

It would be remiss on my part to
criticize without holding out a possible
solution. Although no recognizable
technology for handling the problem
exists today, there is a large body of
knowledge growing out of twenty
years of relevant research into human
factors (undertaken largely for the
Department of Defense) and motiva-
tional theory (conducted on university

campuses and certain large business -

organizations). Thus, the problem is
not to invent a technology, but to pull
one together from pieces which are
already available.

GENE ALTSHULER

The Chase Manhattan Bank

New York City

analysts couched

Sir:

I am getting a bit tired of all this talk
about the difference between pro-
grammers and systems analysts. Much
of the confusion and controversy is
undoubtedly caused by the fact that
there are two mutually exclusive sets
of systems analysts:

1. Programmers who make too
much money to be called program-
mers, and are therefore called systems
analysts to keep the personnel depart-
ment happy;

2. Nonprogrammers who qualify as
systems analysts by virtue of the fol-
lowing definition published in about
1960 (source unknown): “A systems
analyst is anyone who can define sys-
tems analysis.” This definition correct-
ly implies that the phrase “systems
analysis” is meaningless and conse-
quently this type of systems analyst
doesn’t know what he is talking about.

As a member of group one 1 have
long known that the data processing
world is dominated by members of
group two.

Joun T. DWYER
San Jose, California

pay up

Sir:

In “Installation of a Giro Payment Sys-
tem in the United States,” (Nov. p.
195) Mr. George C. White confuses
the benefits of mechanization with fea-
tures of the system he proposes, while
ignoring its limitations. Ignoring the
mechanics temporarily, the present
system for payment of a credit pur-

chase requires paper to be sent from
seller to buyer, back to seller, then to
seller’s bank, buyer’s bank, and finally
back to buyer. The Giro system of
payment (only credit purchases are
possible) requires paper to be sent
from seller to buyer to buyer’s bank, to
seller’s bank, and finally back to seller.
(If buyer and seller use the same bank,
both systems eliminate one step.) It is
thus seen that the Giro system is one
step shorter, and thus, apparently, su-
perior. But what is the cost of this
superiority?

In the present system, direct pur-
chase is also possible, and in fact is
widespread (perhaps even dominant
for consumers). In this mode, the buy-
er presents his check (or, occasionally,
cash) to the seller at the time of pur-
chase. The check is then handled in
the conventional manner. The inter-
changeability of check and cash is
necessary and sufficient for this type of
transaction. There is, of course, no
Giro analog. Thus, at best, the Giro
system cannot replace the present sys-
tem, but can only complement it.

Mr. White claims the virtues of
mechanization for the Giro system. An -
examination of those virtues shows
that they apply more directly to the
present system. According to Mr.
White, “The key to the whole system is
the standardized invoice or state-
ment.” Obviously, in the Giro system,
the “return portion” must conform to
the reader requirements of all the
banks (and users) who must operate
with it. In the current system, how-
ever, a return card need only be com-
patible with the seller’s equipment to
facilitate automatic accounts-receiv-
able update. If, in addition, it is read-
able by the buyer’s equipment, then
automatic payment by the buyer is
possible. Standardization would en-
sure this, but is, for this system, op-
tional. The “extra” paper handling
provides both the buyer and seller
with records of the transaction, and
the requirement for (and dependence
upon) a machine-readable listing from
the bank is obviated. Moreover, the
return form is only handled by the
buyer and seller, eliminating half the
chance for damage. The actual check
is separate from the seller's return
form, and need only be readable by
the bank’s equipment. In a totally au-
tomated system, the buyer could, of
course, encode the amount on the
check in Micr, enabling no-hands pro-
cessing of the check from initiation to
final return to the buyer. In all cases,
the benefits obtained through mech-
anization (or automation) are virtual-
ly independent of the system on which
it is used (i.e., Giro or debit transfer).
The separation of return form and

(Continued on page 248)
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The new

Raytheon Computer 704

has big ideas for
1der=230,000 machine.

Ideas like real-time éxecutiVes and monitors, mag
tape Sort/Merge,conversational FORTRAN in 4k...

The new Raytheon 704 is a
16-bit general-purpose com-
puter with 4k of 1.5us core,
direct I/0 to the CPU, 4
addressable registers and 74
instructions. A small machine.
But bigger than life when it
comes to doing a job.

It’s big in software. Over 300
programs and subroutines
available off-the-shelf. Soft-
ware that most small compu-
ters don’t even offer. All tested,
debugged and proven,

Like our exclusive executives
and monitors for disc and mag
tape operating systems or for
batch processing. And our 360-
compatible superset of USASI
FORTRAN IV. And our con-
versational FORTRAN in just
4k, And the only small-com-
puter Sort/Merge package.
And the fastest, most accurate
math library in the class. (Try
us with a benchmark.)

And the Raytheon 704 is just
as big in hardware. With

\RAYTHEON
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options like hardware multiply
/divide, bootstrap, direct
memory access and a high-
speed, real-time Array Trans-
form Processor. And interfaces
that let our computer talk to
anything you’ve got. Analog or
digital. Processing or control.
One-of-a-kind or OEM.

Now doesn’t that give you
some ideas? Just ask for the
Raytheon 704. Under $10,000.

Raytheon Computer, 2700 South

Fairview, Santa Ana, California
92704, Telephone (714) 546-7160.
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If yow’vebeen wanting someone
to build a low-cost digital tape drive
with Hewlett-Packard quality,

HP just did.

We've taken the OEM experience

we’'ve gained from putting almost 4000
digital tape systems in the field.

Added what you've told us you'd like to
see in a low-cost tape drive for small
computers and off-line applications. And
produced the HP 7970.

It has all the features you're looking
for in a digital transport: IBM and
ASCII compatibility, 25 ips speed
without program restrictions, DTL/TTL
compatible interface. Seven or nine
track capability with simple field conver-
sion. Standard 1014 inch reels. Plus
handsome appearance, fingertip push- -

button controls, backlit indicators for
quick operational status checks, dual gap
head for read-after-write error checking
capability.

It also has HP’s exclusive trouble-free
design and rugged construction, with cast
aluminum frame, automatically milled to
precise reference planes. The tape trans-
port components are mounted to this
frame on precisely indexed bosses to
assure that tape path tolerances are
routine. The HP 7970 also has electronic
deskewing, direct drive motors, single
capstan, and dynamic braking that
eliminates mechanical adjustments. Plus

the back-up capability of 141
Hewlett-Packard sales and service
offices around the world.

So if you want a low cost digital
tape drive with HP quality, call your
Hewlett-Packard field engineer for more
information on our new 7970. Or write
Hewlett-Packard, Palo Alto, California
94304; Europe: 1217 Meyrin-Geneva,
Switzerland.

HEWLETT E PACKARD

MAGNETIC RECORDERS
CIRCLE 171 ON READER CARD
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DatagraphiX systems save a fortune in machine

rentals, staff time, computer time, print time,
~ 87% less paper/carbon consumables, 99% les

storage. Compared to impact prmhng, o
DatagraphiX output is roughly 27 times fcs’rer
takes 1/18th the computer time, cuts 7/8ths of
your supplies cost. If you do multi- part printing
in any volume, your paper consumption alone
can run into 6 figures. One user swntched to
DotographIX Mlcromoh on. affer discovi enng th
purchase price of his paper had exceeded
$300,000 for one year.

Mscromo’rlon olso provrdes) ulf;pleleconomiesa

' Siro:mb’erg DatagraphiX - Ine Seneral Dynamics"subs aty, P.O. Box 2449, San [ , California 92112 (714) -




GraphiCOu}tput Instantly

atatrol Fastplot 1200

[

Smce Datatrol Fastp!ot 1200 exactly slmuiates an mcremental plot-
~ter, it connects direcﬂy to the plotter mterfaces and uses standard
_ plotting software. Vers;ons of Fastplot 1 200 are ilable for 127
. f',and 30" plotters. o
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BuURROUGHS ToTAL INFORMATION SYSTEM. ..

A REALISTIC APPROACH

M Burroughs offers a Total Information System you can
install now and grow with on a realistic schedule.
Realistic because you set the schedule yourself.

This is a modular system, so you can start with standard
applications. Next, go to work building your central
information file, using Burroughs exclusive disk file
software. From there you can develop management in-
formation programs to make your operations analysis
.and planning fast, flexible, and effective,

52
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k Ahead

Burroughs Total Information System lets you set your
own priorities and grow at your own pace. You add
processing power, memory size, or communications
ability whenever you need it, and without reprograming.

Burroughs unique combination of TIS software, head-
per-track disk files, and multiprograming ‘500 Series
computers provides a realistic approach to advanced
data processing for almost any business or bank. For
more information, call your Burroughs office or write
Burroughs Corporation, Detroit 48232,

Burroughs g3

DATAMATION



Iook%ahead

WHITHER IBM

Having repeatedly "announced" IBM's New Series Specs,
we now hear those systems may never see daylight. The
reason, say IBM watchers, is B. 0. Evans, new head of
Systems Development Div. The tough 19-year IBM vet is
reportedly studying this question: Should IBM announce
NS soon and impact its 360 installations, many of which
are now becoming profitable, or should it simply fill
gaps in the current 360 line and aim efforts at a more
advanced "4.5" generation further down the road? Some
think he'll opt for the latter.

In the meantime, Evans is supposed to be tearing
up SDD. He formerly presided over the old Data Systems
Div. (large system engineering), then moved to the

. "difficult" Federal Systems Div, hiking its revenues
from $100-plus million to $500 million and developing
a profitable commercial contract services group. (Most
of this was moved to contract services in the Data
Processing Group last July.)

USERS FEELING USED
AS UNBUNDLING BEGINS

Only 25% of IBM's users are said to have signed IBM's
SE agreement. If true, it doesn't seem to bother IBM,
which, sources say, has met 2/3 (over $20 million) of
its SE contract goal for Jan. 1. The remaining 1/3 will
probably come from nonsigners taking advantage of an
IBM clause that allows SE help for emergencies, or if
an agreement is in the works. GM has worked out a
standard purchase order that "does not imply acceptance"
of the IBM agreement.

Those who have signed, mostly small and medium-
scale users, have lots of reasons, including personnel
shortage, ignorance of needs, and fear. All three may
be involved in a fed operation that needs a $3K/month
SE for its $65K system because the bureaucracy won't
hire in-house personnel.

A confident big user is Ford, which has signed all
agreements, plans to let SE contracts to open bid by
midyear, has set up in-house education and ceilings on
service use, and won't authorize payment for any
hardware or software that isn't working, no matter what
the contracts say.

The nonsigners of SE, FE, and Program Product
contracts have various reasons. Some, like
Westinghouse, are in violent disagreement with their
provisions, i.e., no software warranty, no fixed-price
SE contract, blurry definitions of for-fee software
maintenance, limitation of IBM liability, etc. Others-
have decided they don't need IBM, or consider the
prices abusive, or have been assured by their salesmen
(erroneously, according to strict IBM policy) that
they'll get SE help from personnel titled "salesmen."

Here are some general reactions from some users to
date:

--they're all mad at IBM, but not to the point of
switching to other makers;

--they'll try to develop in-house capabilities, steer
clear of expensive (exorbitant?) SE help;

(Continued on page 55)
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RAMPS
revamped

for 3rd generation

equipment

C-E-I-R’'s RESOURCE ALLOCA-
TION AND MULTI-PROJECT
SCHEDULING SYSTEM (RAMPS)
capabilities have been signifi-
cantly increased by utilization of
third generation equipment.

New hardware developments have
resulted in a faster, more versatile
program. In addition, C-E-I-R has
implemented important changes,
evolving out of six years of testing
in practical problem solving situa-
tions,

RAMPS is an automated system
which government and industry
can use to manage their scarce
resources in an environment of
concurrent project demands.

As a management tool, RAMPS
helps to decide when and where
men, machines, materials, and
money should be assigned, and
how much of each will be re-
quired.

RAMPS helps to meet deadlines
and to cut costs by comprehen-
sive planning and scheduling.

RAMPS, which uses the critical
path scheduling concept of the
earlier and simpler PERT, goes
far beyond PERT, by extending

and supplementing it and by al-
lowing competition for scarce re-
sources among project activities.
It can simultaneously handle the
many activities, many resources
and many cost decisions. RAMPS
has proven itself in many govern-
ment, business and industry ap-
plications.

Furthermore, the RAMPS system
handles the more realistic situa-
tions where multiple projects re-
quire the use of the same limited
resources. RAMPS can manage
your “resources,” whatever they
are:

e Manpower of all skills,
e Equipment of all skills,

e Facilities such as warehouses
or office space.

RAMPS is for sale, tailored to your
computer.

RAMPS is for rental under the ex-
pert guidance of C-E-I-R profes-
sionals.

Is RAMPS right for you?

Write or call:

CEIR Professional Services
Division, 5272 River Road,
Washington, D.C. 20016
Phone: (301) 652-2268

CEIR
Professional CONTROL DATA

Services Division Bkl
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look ahead

BIG MONEY, NEW IDEAS
FOR IMAGE STORAGE
AND RETRIEVAL

RESERVATIONS SYSTEM
MEETS WITH SAME

January 1970

--some, seeking savings, are looking hard, for the
first time, at IBM-compatible peripherals;

--one big user says the big IBM stuff is safe (CDC, the
other major competitor, is out of sight on prices), but
mod 30's could give way to RCA units;

~=smart users may slicker IBM into free SE services by
soliciting proposals for upgrading or improving an
installation from the competition;

--estimates of price hikes range from 2-3% to 20%;
--users aren't really ready for unbundling.

Transamerica Corp., dollar-laden mother company of an
empire that includes such winners as Occidental
Insurance, has decided to bet a bundle on a new digital
image storage and retrieval system to be called
Trans-A-File. Briefly, it suits the same kind of
applications as the Ampex Videofile but offers the
advantages of digital techniques--such as image
reproduction without degeneration, sorting facilities,
a big variety of input/output media, and voice-grade
line communications.

Comparisons with the Videofile come to mind, too,
because the new company being set up for the project--
Transamerica Systems Corp.--has cagily hired the
ex-manager of marketing for that product, Harry Mason,
as director of marketing.

Main components of the system are a controlling
minicomputer, high density tape units (about 400K
bits/inch), and filing, display, and printer units that
can be located remotely. Designer Lee Siwecki notes
that no new technology is involved--only a new
arrangement of proven components. The magnetic tape
units, for example, although ahead of commercial
computer standards, have been in use for military and
aerospace applications for several years. And the very
high density allows storage of an 8% x 11" document on
.84" of tape. Input can be various-sized documents,
roll film, microfiche, magnetic or punched tape, direct
computer interface, or communication lines. Once in,
the digitized images can be updated and shuffled
around; multiple simultaneous searching is available
and up to 18 tape units can be hung on one controller.
Output is the same assortment, plus crt display.

Mason plans to offer six-month delivery and to
build a marketing and support group of about 100 within
a year. Prices will start at $100K--about one-third the
tab for a basic Videofile.

Late in 1965, United wowed us with plans for a $39-
million Univac system ($56 million total) to go on the
air February '68. Soon after, TWA proclaimed, more or
less, "I choose two Burroughs D-830's, nonstandard
types, for a $25 million contract." And that was to be
operational by at least mid-68. And almost four years
ago, American Airlines took possession of two IBM
360/65's, planned replacements for SABRE, to go it
under 0S/360.

Well, these and a few smaller counterparts haven't
made it yet, and those 0ld pioneering Bunker Ramo
systems still bring in the rent wherever they are.

Univac and United admit to being "too optimistic."
The lateness of the EXEC 8 operating system, extensive
United modifications to it and the related programming
efforts, too little R&D time, the combined but
incompatible efforts to both stabilize and enhance the
system, and the sharply increasing volume requirements
--all these problems have stymied the program for over
three years. A United spokesman says they are now

(Continued on page 229)
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~ National hangs up
a record-keeping first
N print-out control,

The first, fully integrated housing sys-
tem ever developed for EDP record-
keeping —the new and exclusive Na-
tional Data Reference Control System!

Here, for the first time, is a total
housing system of data binders and
compatible hanging devices and
accessories fully integrated with a
complete selection of floor and desk-~
top referral and retention units. No
more improvised binding or hanging
methods, no more make-shift storage
arrangements.

The heart of the new system is
National’s exclusive Hang-A-Ref™
Binder designed to simplify the bind-
ing and hanging of burst and unburst
printouts. A unique sliding hook
extends to hold the binder in suspen-
sion or slides back into the binder

.\'..
A
NaATIONAL

January 1970

for easy carrying and reference.
A secondary connector unit called
Slide-A-Ref™ is used in tandem with
the versatile binder to provide easy
hanging and to permit users to slide
bound printouts in and out of desk
or floor storage stations.

The National Control Rack 900™
Series of attractive, sturdy floor and

desk-top storage units is engineered
to provide maximum flexibility in
setting up modular control stations
to meet every record-keeping require-
ment. The series includes both
skeletal and fully enclosed locking
units as well as a sturdy connecting
unit called Connect-A-Ref™ which
enables users to link various com-
binations of floor racks.

Get the complete facts now. Ask
your-National representative or mail
the coupon for free color brochure.

D-1
National Blank Book Company, Inc.
Department 00 .
Holyoke, Massachusetts 01040

Please send me a free copy of your new
Data Reference Control System
brochure.

Name

Title

Company

Strect

City State Zip.

NATIONAL BLANK BOOK COMPANY, INC.

A Subsidiary of Dennison Manufacturing Company

CIRCLE 63 ON READER CARD

57



When is a desk not a desk?

When it's the new | >
WILSON JONES “DATA-STATION”

“Data-Station” is a combination of a work area “Top” and

7 & » “Data-Station Top” only
two Wilson Jones DelLuxe “Data-Racks” locked together. (No. 2-16), $37.00
“Data-Stations” provide a convenient, flat, desk-high sur- C°§‘g'g‘eLU"it ("Top”
face for accounting, credit, data processing, sales and f‘gata_R:CE;?
other departments where constant analysis, reference to, No. 028-16),$234.90

and- up-dating of EDP records is made. “Data-Stations”
eliminate the clutter and inefficiency of unhoused printouts. -

“Data-Stations” hold up to 12,000 printout sheets in 12 or
more nylon post binders, or an equal volume of unbound
records in “Data-Slings” or other hanging folders.

This latest Wilson Jones data processing accessory ‘is
styled to harmonize with modern office furnishings. Rich
teak-grain “Data-Station Top” matches the tops of DeLuxe
“Data-Racks.” Ball bearing casters provide easy relocation,
when required. “Data-Stations” can be locked, keeping
contents safe from unauthorized reference or removal.

If you are now using Wilson Jones Deluxe “Data-Racks,”
“Data-Station Tops” add a new dimension to your refer-
ence and retrieval activities.

WILSON JONES

Inventor of the Nylon Post Binder ¢ A Division of Swingline Inc.
6150 Touhy Avenue, Chicago, lllinois 60648

"Data-Stations” can be
extended with additional
“Tops" and “Racks”

For full information, write today.
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HOWVV DOES THE NEW

| DS-1

GIVE YOU DYNAMIC GRAPHIC DISPLAYS

AND SAVE PROGRAMMING EFFORT,
STORAGE SPACE AND PROCESSING TIME®?

Dependable Hardware—The new Line
Drawing System-1 from Evans &
Sutherland Computer Corp. saves
effort, space and time while providing
the finest in computer graphic displays.
The LDS-1 replaces expensive and
time-consuming software with
dependable and accurate hardware.

A Single Link—The Display Processor
of the LDS-1 is the only link needed
between the data base in the main
memory and the picture on the scope.

Direct Extraction—The LDS-1 computes
and displays 2,500 line pictures in
1/30th of a second extracting graphic
information directly from the primary
data base which may be many times
larger. The LDS-1 eliminates secondary
display files and the programs

required to prepare them.

Performance—The Evans & Sutherland
LDS-1 performs real-time rotation and
translation, real-time perspective, real-
time clipping (eliminating of off-screen
lines), and the scaling required for
magnified views without any central
processing unit software. Clipping

can be performed 100 times faster
than with software. Changing data and
views of data are provided instantly.
Also, you get a motion picture where
other displays give a series of stills.

Digital Calculations—Display rotation
and clipping are done digitally. Output
information can be used to prepare
data for other display devices or
plotters.

Time-sharing—The LDS-1 can be used
as a subsidiary time-shared processor
to drive existing remote scopes. The
LDS-1 can be installed on most
scientific computers.

Increased Usefulness—The Evans &
Sutherland LDS-1 greatly increases
the usefulness of your computer
system. In our business dictionary,
increased usefulness means greater
profitability.

Do you want the complete picture of
the LDS-1? Clip the coupon and send
it to us. Evans & Sutherland
Computer Corporation, 3 Research
Road, Salt Lake City, Utah 84112.

EVANS & SUTHERLAND COMPUTER CORPORATION

==

|

O N R R R I SR AT S S AP AT Y

Evans & Sutherland Computer Corporation
3 Research Road
Salt Lake City, Utah 84112

| am interested in making our computer system more
useful. Please give me more information on the LDS-1.

Position
Address
City...

State.
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The AL/COM interactive

time sharing netvsork viill electrify
every sophisticated computer user
in the United States.

AL/COM now gives you more interactive

computing power with faster response

time, than any other time-sharing sys-

tem ... 32,000 36-bit words per user.

Cycle time one microsecond. Your ac-

cess to this increased computer power

is instantaneous and direct. Through
your telephone. Privately. It's a “tough-

job” system and it has the best price/

performance ratio there is.

B AL/COWN has a policy about
insoluble time sharing problems.
We solve them.

We're after the tough jobs, the big ones.
We're talking about price/performance
...good response time...and freedoms
that time-sharing hasn’t granted you
before. Things like:

Core Capacity — AL/COM gives you
160,000 characters (32,000 words) in ac-
tive core per user.

On-Line Storage — AL/COM has a bil-
lion characters of disc storage.

Large Files — AL/COM gives you
1,250,000 characters per file.

Fast Access — AL/COM can searcha
2.5 million character bank in seconds.



BThe things you can do
with AL/COM time sharing
are limited

only by your imagination.

AL/COM has the bugs worked out.
We've been up for 3 years. We can con-
nect you with teletypes, line printers,
CRT’s and multiplexers. We speak eight
languages . . . BASIC, FORTRAN 1V,
COBOL, etc. We're adding others. AL/
COM solves problems in science, engi-
neering, and banking. It’s for operations
research, marketing and statistical
analysis, and bridge building . . . for
management information, investments,
and manufacturing. We even do little
problems well.

BWhen comparing

time sharing services,
you can’tinclude
AL/COM with the others.

AL/COM service stands out because
we've interlaced a string of multi-
processing AL-10 systems; with one
computer backing up another in each
system, and a second dual system
backing up the first . . . and wé’ll soon
have ten. They’'re all side by side, but as
close as your local phone. Think about
that...central files...back-up...speed
. .. reliability . . . distributed nationwide
by the AL/COM Time-Sharing Network.

BY/hen you

select AL/COM

you get a nationwide
netvsorlc of computer
softvsare professionals.

We bring AL/COM to you through a na-
tionwide network of professional soft-
ware organizations. We're more than
reps, dealers or branch offices. We're
AL/COM Associates; local, independent
firms, among the best in the industry.
Systems and applications expertise is
an integral part of the AL/COM network.
This means you have the largest group
of independent computer software ex-
perts to help you solve problems more
efficiently, right at your elbow . . .
through AL/COM.

HAIn just 30 seconds,

you can arrange

for a demonstration

of the world’s best
price/performance computer
time sharing service.

Experiencing AL/COM is believing.
We'll benchmark AL/COM against your
present system. Compare the response,
the speed, the cost. Do you have a prob-
lem you can't soive on your present sys-
tem? Try us. We're after the tough ones.

Bit

takes
guts

to

starta
revolution

Revolutions are started by people dis-
satisfied with the way things are.
Success depends on a change for the
better. That’s what AL/COM is all about
...and it’s revolutionary.

Contact us for information or demonstration

AL/COM

The Revolutionary Time-Sharing Network

) AL/COM is a service of
APPLIED LOGIC CORPORATION
One Palmer Square

Princeton, New Jersey 08540
(609) 924-7800

H

1

1

H
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Calime [J Senddata[]

1

Name Title 5
1

1

Company i
1

Address E
. 1
City State i
Zip Tel 5 |
1

Boston (617) 357-8170 — Buffalo, Rochester, Toronto (716) 634-9090, (416) 368-4585 — Chicago (312) 641-1856 — Dallas (214) 741-5551 — New York Metropolitan Area (212) 349-1531,
(201) 678-6300, (212) 757-9036, {212) 868-3190, (212) 868-3355 — Philadelphia Area (609) 665-6088 — Pittsburgh (412) 372-6226 — Princeton, N.J. (609) 924-4567, {609) 924-7800 —
San Jose (408) 292-9857 — Syracuse {315) 472-6786 — Washington, D.C. Area (301) 585-7533.
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+12 Software Selectable Baud Rates

~ Any Mix of Line Speeds "
Up to 4.8 Kilobaud Asynchronous
Up to 9.6 Kilobaud Synchronous

- Accommodates Any Terminal Type

Modular Expansion to
48 Full Duplexed Lines

Tempo’s Communications Concentrator

takes over all the tedious traffic tasks so
your central processor can spend its time
on more important things. Tempo will
provide the front-end interface to your
larger computer in addition to interfacing
with full duplexed synchronous or asyn-
chronous lines. The concentrator inter-
faces with up to 48 full duplexed
asynchronous lines with any mix of 12 line
speeds from 75-4.8 kilobaud. A synchro-
nous modem controller is available for

speeds up to 9.6 kilobaud. The asyn-
chronous lines are expandable in groups
of eight, which means you can tailor a
program to current needs with plenty of
room for growth. Since line parameters
are dynamically software selectable and
different speed devices may use the same
line, expansion requires no hardware
modification other than possibly data sets.

Other features include: Byte size, and
stop bit software selectable, full or half
duplex operation, automatic answering,

program interrupt at EOM, RS 232B com-
patible and a sampling method and prior-
ity structure that keeps all lines operating
at highest rates without degradation of
system performance or data reliability.

Communicate with Tempo. Call or write
today!

TEMPCQ

TEMPO COMPUTERS, INC. 1550 SOUTH STATE COLLEGE BOULEVARD, ANAHEIM, CALIFORNIA 92806 PHONE: (714) 633-3660
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editor’s read

The :
Changing Market

Not much happened during 1969 to change the order—whatever it is—of the
major firms competing for maybe 25% of the market available after 1BMm takes its
cut. Of course, it’s a little like the spread between second and tenth in the major
league baseball race: it really doesn’t make all that much difference.

We even got the feeling during the year that many of the Big Nine are resigning
themselves to the second division, and we know a couple of them who lost key
executives who left because they felt their teams weren’t aggressive enough. As
the pie gets bigger, of course, it’s easier to settle for a small percentage of the
market . . . especially if you're part of a giant corporation which just might be
getting tired of waiting for you to turn the corner.

It’s possible, though, that the unbundling decision might just change the
ground rules for cutting up the pie. Up until now, the game has been pretty much
one of mumbletypeg between the nine primary manufacturers . . . although
leasing makes a brief and spirited bid to move in.

Candidates to crowd into the game include software (and software packages),
independent peripherals, education and facilities management. ;

But 69 was not a good year for software package firms. One nearly folded but
was rescued by another package outfit. Another package marketing gang went
to the brink and got acquired by a more general software firm, which is now
bailing out. Nearly all of the software package marketing firms are in trouble.
One software package marketing veteran sizes it up this way: “Only one company
—or at the outside three—has made money on packages. And the number one
package in sales has made only a 2% market penetration. Which means that every-
body in the package business is crazy, that the business is about to explode . . .
or both.”

Generalized software firms fared a little better in 69, which saw an intensifi-
cation of the shakeout that began a year or two ago. Following the example of
fellow software pioneers Bill Wolf and Dr. Herbert W. Robinson, Dr. Cuthbert
Hurd appears to be offering to sell the venerable cuc.

The big software firms that have managed to hold on and somewhat prosper
are those that have diversified—into service bureaus, packages, dedicated services,
leasing, insurance, you name it. :

The reasons for this melting quality of the software business are many. For one
thing, contract programming is just not very profitable, thanks to high salaries and
turnover, cut-throat (and cut-price) competition, and the increasing sophistica-
tion and cynicism of users who have been hurned twice too often. Parkinson’s
Law has its effect too: the more programmers there are to manage the more
difficult—and expensive—it gets to try to manage them.

The tight money situation hasn’t helped. Nor has the natural extension of
Bauer’s Law. (Informatics President Walter I. Bauer’s “law” says, in effect,
that programming talent tends to gravitate to independent software companies. )
What might be called Bauer’s Second Luaw has seen that talent gravitating to

(continued on page 64)
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their own software companies in the past year or three. Some will survive.

For independent peripheral makers, 69 was the year of the Big Hope, as the
federal government finally took some steps to encourage the specification of
mixed systems. And leasing companies began buying 18M-compatible peripherals
in big lots from the independents. One of them sold 1,000 key-tape units to a
leasing outfit, then spun off the tape deck of that unit as a low-cost device, thanks
to the fact that his first tape drive was really his 1001st.

Among peripherals, key-tape/disc showed the biggest flood of new companies
and new units, some of which will undoubtedly survive. (The biggest gamble—
and question mark—is Viatron, which used a breathlessly big budget to advertise
a picture of a product just now getting to market.) Rotating memories continued
big.

It was a shaky year for education specialists, thanks to a flood of seminars
available in every major city—enough to keep a dp staff busy doing nothing but
keeping up with the latest buzz words. But *70 may be different, if enough users
begin to realistically assess their training needs, now that 1BM won’t give it away.
But we have a hunch that users will not clearly identify training needs and costs;
those who do see an education need will mostly try it themselves with predictably
disastrous results. Look for education to come on stronger in "71.

The big threat—or promise—to move into the game is facilities management,
the game Ross Perot has parlayed into a profitable and swiftly growing business
at Electronic Data Systems. Perot and his crew of clean-cut salesmen move into
the edp center through the front door and the corporate suite. Other large non-
computer companies are taking the opposite approach: they float off their edp
activities into one big edp service, which then takes on all of the corporate data
processing before venturing outside in search of other business. Look for lots
more of this in the coming year.

This year saw the beginning of the shakeout in (conversational) time-sharing
companies, which face lean times in *70. Price cutting, tight money, lack of men
and money to develop strong proprietary service lines make most t-s companies
indistinguishable . . . and restrict the market. Plenty of people think that remote
batch is the way of the future for t-s; it’s certainly a smarter short-term bet than
the computer utility, which requires immense investments in machines and soft-
ware for a market that isn’t ready for the services if they did exist.

The minicomputer industry has not begun its shakeout yet, but the ability to
either mass produce and meet big backlogs or pinpoint specific markets could
be major criteria for survival. A much-advertised, but extreme, example in that
area could be Viatron again.

Our prediction: the first six months of 70 will see skinny pickings pretty well
across the industry, with software and time-sharing continuing to stagger. Soft-
ware packages aren’t going to snap out of it overnight, either. Unbundling is
here . . . but the user isn’t ready for it. PBity.

: —RBF
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the computer industry’s first

key-to-disc

data input system

accepts the output from 60 or more
key stations simultaneously

Time-shared input cuts data prepa-
ration costs 50%.

Now you can cut your computer input costs in
half. This new innovation in data preparation
techniques gives you two money-saving advan-
tages over conventional keypunch or one-key-
board /one-magnetic-tape-per-operator systems:
(1)the LC-720 employs a computer time-shared
input; (2) it is the only system available that
provides data output directly on IBM/360-com-
patible magnetic disc.

By time-sharing the data from 60 or more
keyboard operators simultaneously, significant
savings in data station costs of as much as
50% can be achieved. Costs drop to as low as
$4300 per data station for a typical 60 station
system. For.large data preparation installa-.
tions, the time-shared input is the only eco-
nomical way to go.

Data entered into the LC-720 is processed by a
small digital computer and stored onan IBM/

360-compatible magnetic disc that provides the
advantages of bulk storage and high speed
random access of data. The problems asso-
ciated with punched card handling or the
mounting, pooling, merging and unmounting
of magnetic tape reels are eliminated. All data
is conveniently and economically stored in an
IBM 1316 disc pack for direct high speed input
to your modern data processing system. Natu-
rally, an IBM/360-compatible magnetic tape is
also provided with the system as standard
equipment.

The LC-720 KeyDisc System also offers for the
first time, data verification requiring one input
pass only through the system, in addition to
the normal technique of verification requiring
two different operators. Record size is infinitely
variable by each operator from 1 to 120 char-
acters long and the systemn stores a large
library of 30 or more different format control
programs, all available simultaneously to any
and ali operators.

LC-720
KeyDisc System

Bring your own data for a
demonstration

Logic Corporation invites you to see an
operating demonstration of the LC-720
KeyDisc System at the company's
premises. Bring your own original data
and Logic will provide a reel of mag-
netic tape of the output of your data
from the LC-720 for later printout at
your own computer facility.

To arrange for a demonstration,
contact Gary Tischler,
Director of Marketing (201) 334-3713

LOEIC

CORPORATION

15 E. Euclid Ave., Haddonfield, N.J. OBO33 (B08) 428-4626
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ARCHITECTURAL
QUESTIONS

hardware trends

.

OF THE SEVENTIES

by Lowell D. Amdahl

Goodbye, 60’s. Hello *70’s. It has been an inter-
esting and roaring decade. The third-generation
infant has toddled, walked and now runs, largely
unbundled. Can another generation be far be-

hind?

As we enter this new decade it seems appropriate to re-
flect on some of the fundamental questions of computer
system architecture. Final answers aren’t claimed for the
questions that are set forth, but some personal viewpoints
are injected.

what will be the motive force for the
transition to the fourth generation?

It is worthwhile to examine this question against the
backdrop of earlier transitions. The first one is easy, and
probably universally accepted: the transition from first to
second generation was motivated by a hardware technology
improvement—transistors replacing vacuum tubes. Other
things went along with this transition, like higher level
languages and fully buffered 1/0 channels. But dumping
the vacuum tube was undoubtedly the key factor.

To digress for a moment, is it possible that there was a
zeroth generation in the late 40’s and early 50’s that we
have failed to classify properly? A generation with “funny
memories” like quartz, mercury, wires and crt phosphor
that was eclipsed by magnetic cores? If so, this would have
been another example of a change induced by component
technology.

Now to the second-to-third-generation transition. I sus-
pect that individual opinions here will be much more
varied. It seems to me that the timing of this transition
inescapably coincides with 1BM’s announcement of
System/360. And it seecms to me to follow that the key
motive force was simply the amalgamation of business and
scientific computer products in an upward/downward
compatible line. To be sure, there were interesting corol-
laries to this: operating systems, general registers, micropro-
gramming, multiplexed 1/0 channels and a step toward
integrated circuits. If the above conclusion is warranted,
however, it still does not imply that manufacturers who
have chosen to maintain a distinction between business and
scientific computer systems are not in the third generation—
indeed they are.
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What about the third-to-fourth-generation transition? It
must be raw speculation at this time—it isn’t here yet and
we may not even recognize it when it arrives. A number of
possibilities have been suggested. For example, large scale
integration (Lst) for both memory and logic circuits is a
popular technology candidate. Architectural concepts of
firmware, cache memories (high speed buffer memories),
and processor arrays are possibilities. As the motive force,
however, I would like to suggest the design—hardware and
software from the ground up—of the computer utility sys-
tem. (By computer utility is meant the computer system
that is designed principally for remote users, either for
interactive use or for terminal-oriented batch processing. In
the main, this will be considered equivalent to time-sharing,
but carrying a much stronger connotation of dependability
and broad-spectrum usage.) Time-sharing is not new, of
course. But there is a surprising amount of time-sharing still
being performed on second-generation machines. The rea-

Mr. Amdahl Is president of
Compata, Inc., Tarzana, Calif.,
consultants in digital systems,
logic design, and applications
programming, and is a tech-
nical adviser for Datamation.
He has a B.S. in engineering
and physics from South Da-
kota State and an MS in phys-
ics from Kansas University.
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son for this paradox is that, to a great extent, time-sharing
was invented and designed by computer users, not by
computer manufacturers.

There is some evidence that computer manufacturers
have now developed & full appreciation for time-sharing

and the computer utility, and have come to believe that as.

much as half of their equipment sales in 1975 will be
destined for this use. The attractiveness of this market will
undoubtedly focus creative design efforts on the hardware
and software deficiencies of present time-sharing systems,
and should produce sound designs for future terminal-ori-
ented systems.

should major processing facilities cind
file storage be centralized or decentralized?

_ This is a key question, particularly for the large user with
geographically distributed operating entities. There must,
of course, be decentralization of terminals for job entry, job
output and interactive query/response. But should local
systems be engaged in any large way in file storage and
data processing?

On the one hand, economy of scale for processors and file
devices tends to favor centralization. A strong system pro-
gramming capability also favors centralization. On the
other hand, there is typically a pronounced desire for local
processing capability. The local manager has better control
of priorities in a decentralized system, has greater con-
fidence in file protection procedures, and feels less suscepti-
ble to central system crashes and data communication
failures. Undoubtedly, there are notions of prestige that also
enter into his thinking,.

The effectiveness of centralization will depend on char-
acteristics such as data rates, commonality of files, fre-
quency of file access, language standardization, and—most
importantly—reliability of transmission. Centralization of
files and processing capability does not preclude reasonable
local capabilities for preprocessing and off-line functions.
The effectiveness of a given system can be expected to be
strongly flavored by the degree of corporate decentralization
that is involved.

All things considered, there would seem to be a develop-
ing tendency toward centralization for the large corporate
user, with remote batch terminals coming into extensive
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use. This permits centralization of files to avoid replication
(and, especially, imprecise replication) at several local
sites. It also provides a central system with an extensive
operating system and a greater availability of support soft-
ware.

For computer utilities catering to large numbers of users,
it is likely that a more decentralized form of computer
network will develop.

are multiprocessor configurations the
wave of the future?

Systems with multiple processors have developed rather
slowly. Perhaps this is what should have been expected
since multiprocessors are blatant violations of Grosch’s Law.
For example, consider a configuration of two identical
processors. Grosch’s Law indicates that for -twice the cost
one should expect four times the performance. But for twice
the processor cost one will find he has considerably less than
twice the performance in dual processor configurations.

Nonetheless, multiprocessor configurations will be a sheer
necessity for computer utility systems. This derives from
mandatory system dependability not unlike the require-
ments for military command systems and air traffic control
centers. The majority of existing multiprocessor configura-
tions are weak when assessed from a reliability standpoint.

Hardware features for reliability will require careful at-
tention. These include redundant. organization, indepen-
dent power systems, switchover capability, aids to failure
detection, and provisions for maintenance. Software for
reliable systems must provide for recognition of equipment
failures, equipment substitution, and system recovery.
These characteristics imply much greater complexity in
operating systems for computer utilities than for present
systems.

will there be o processor hierarchy
within a system? )
There are potentially a number of kinds of processors that
might be used in computer utility systems. For example,
one can think in terms of main processors, of midicomputers
used as 1/0 channels, and of minicomputers used as data
communication controllers. For large-scale scientific use,
one might also include a pipeline or array processor. It has
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TWELVE ARCHITECTURAL QUESTIONS . . .

even been suggested that computer utilities will consist of a
ragtag assemblage of fully depreciated computers of various
makes and vintage. This latter type of processor hierarchy
can be safely ignored on the basis of its software complex-
ities.

The architectural trade-offs associated with processor
hierarchies aren’t entirely clear. For instance, such a hier-
archy might be viewed as an example of further corruption
of Grosch’s Law. But then again, there are subtleties in-
volved that require a deeper analysis, siich as the applica-
tion of an oversized computer to small dedicated tasks.
Reliability considerations favor the use of a limited number
of kinds of units—processors included. Countering this,
separation of function can result in significant simplification
of computer utility software. Modularity considerations also
tend to favor a hierarchical structure.

what memory hicrarchy can be expected to
prevail?

There are several levels of memory in third-generation
machines. Looking outward from primary core memory one
may see bulk core, head-per-track drums or discs, and
removable media storage such as disc packs, magnetic tapes
and random access magnetic card files. Looking inward
from primary core memory one may see high speed scratch-
pad, high speed look-ahead memories in very large ma-
chines, control memories and read-only microprogram
memeaorices.

For purposes of computer architecture discussion, an area
of significant interest is the expected hierarchy immediately
above and below today’s primary core memory. For exam-
ple, there may be justification to think that the boundary
between primary core memory and bulk core may vanish.
Indeed, it is not clear that this memory will be core; it may
be based on thin-film or Ls1 technology. The justification for
elimination of the boundary between primary and bulk core
depends upon the assumption that there will be a much
faster memory interposed between this composite memory
and the processor.

There is a nearly unanimous opinion that high speed wvs1
memories of meaningful size will be available for the gen-
eral class of fourth-generation machines. Because the per-
formance of machines has traditionally been paced by
memory technology, this component will undoubtedly have
a great impact on machine architecture. The architectural
question this poses is: What should be the addressing
characteristics of the high speed memory? Should it be
conventionally addressed, with software paging from the
slower but larger memory? Or should a virtual memory
concept be used having automatic hardware paging fea-
turesP The latter approach, with what amounts to a very
small page size, has been taken in the cache memory of the
360/85. This is apparently effective for large problems, but

it is not clear that this approach will be totally satisfactory .

for time-sharing with its rapid context-switching. Perhaps
improved algorithms for bumping pages out of high speed
memory will help, or, alternatively, combining the concepts
of scratchpad and virtual memory.

vill the use of microprogramming be extended?

Microprogramming has been used as a design technique
for a number of computers. Its principal use for third-
generation machines has been to achieve downward com-
- patibility, that is, to develop rather complex control se-
quences that permit a small computer to have the same
instruction repertoire that is used in larger machines in the
line. Microprogramming also offers advantages for reason-
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ably efficient stimulation of other machines, an important
notion in emulation, or “backward compatibility.”

There are a number of reasons why microprogramming
will be very important in the 70’s.

First, it has been proven to be an effective design tech-
nique with a great deal of flexibility, to the extent that its
use can be expected to be enlarged to a much wider class of
machines.

Second, although most microprograms are contained in
read-only memories that are not electrically alterable, there
is substantial interest in having a variable microprogram
storage unit. This type of stored logic was popularized as
“firmware” by. the late Ascher Opler (DaTamaTION, Jan-
uary, 1967). The interest in firmware appears to be for
purposes of achieving dynamic backward compatibility,
and also appears to derive from a feeling that different
machine languages are optimum for particular functions. As
an example of this, firmware might provide one machine
language for job compilation and another machine lan-
guage for job execution.

A third reason for the expected importance of micropro-
gramming in the 70’s is its relationship to Ls1 technology.
Both permanent and variable microprogram storage devices
can be expected to be available at reasonable cost.

what arc the trends ini/o architecture?

As noted earlier, there are good reasons to believe that
the computer utility concept will be a major force in new
architecture. This will mean a great deal of design concen-
tration on remote terminals, particularly remote terminals
with batch capabilities.

For the 1/0 facilities of central computers this will mean
large amounts of heavily multiplexed traffic. 1/0 channel
capacity will no doubt be extensively increased during the
70’s, with particular attention paid to achieving eflicient
multiplexinig. There is a present tendency for communica-
tions controllers to contain stored-program processors, an
emphasis that can be expected to become predominant.

Currently, there is also some use of minicomputers as
controllers and concentrators in remote terminals. It is not
clear that this will be an overwhelming trend, because Lst
technology can be expected to also breathe new life into
special-purpose designs. In particular, those special-purpose
stunt boxes that rely on modest amounts of memory (like
electronic calculators and single-message buffers) will have
a whole new set of favorable trade-offs.

in conclusion

The 70’s should be every bit as much fun as were the
60’s. This discussion has concentrated on the broad middle
ground of computers, with the suggestion that their archi-
tecture will be heavily influenced by a computer utility
concept. This concept can be expected to place renewed
emphasis on reliability and ease of use. And while hard-
ware/software trade-offs will continue to be important,
efficiency considerations that penalize the user or introduce
substantial software complexities will be of secondary im-
portance. A significant trend to centralized processing and
file storage is seen, especially for larger companies, with
remote batch terminals coming into wide use.

At the ends of the spectrum, supercomputers and mini-
computers. will offer their own kind of design excitement.
And to top it off, Lst technology will offer a custom design
potential that may generate a new challenge of general
purpose structures by economic special purpose equipment.
In years to come we may look back at the third generation
as an era of symmetry and simplicity. n
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THE

from novelty to necessity

SHAKEDOWN DECADE

by Fred Gruenberger

To put the second decade of digital computing
into perspective, we might begin by examining
the scene at the end of the 50s.

] The 1959 volume of DATAMATION contained
340 pages; the 1969 volume has 3436 pages, not counting
covers. At the end of 1959 there were perhaps 2500 com-
puters in operation in the U.S., with a combined power
(total additions per second) of about 10,000,000. Corre-
sponding figures for 1969 might be 50,000 machines, with a
total power of 5,000,000,000.

The machines being announced at the end of the 50’s
included the Bendix G-15, the L6P-30, the Recomp, the G-
20, the PB-250 (all these have died), and the 1BM 1620 and
7080. Advertisements made a point of machines being “all
transistorized” and featured pretty girls in ankle-length
dresses.

Magnetic tape technology had reached the point where 5
million bits could be recorded on one reel and an experi-
mental core stack was announced that could achieve a 1
usec cycle time. FORTRAN was a going thing, and coBoL was
about to emerge. Paper tape was of great interest as a
storage and communication medium. A prominent software
expert announced that the cost of computer programs would
be brought down to 80 cents per instruction (note: we
never made it).

At the close of 1959, real operating computers were still a
novelty and largely unknown to the public. The Recomp
people pulled a dramatic stunt by taking one of their
machines to a public meeting and operating it, just like
that. A few pioneering installations had experienced a
conversion from one machine to another and were reporting
that it had taken longer than they had thought it would,
and had cost a frightening amount. There were some at-
tempts at what we would now call continuous flow batch
processing, but in general it was still de rigueur to dedicate
an entire computer to one job at a time.

free-for-all

In short, computing was still a slapdash affair which was
wildly exciting just because there was no underlying struc-
ture or discipline. Those engaged in scientific computing
and those involved with business data processing were
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worlds apart: they used different machines, spoke different
languages, attended different conferences, and belonged to
different societies.

There is no point in being smug about how things were
10 years ago—one should consider how our status today will
appear in 1980. Nevertheless, to put the gains of the 60’s
into perspective, it is illuminating to review the disorga-
nized structure that was the computing world a decade
back. _

For example: the “People” column in DatamaTtion 10
years ago averaged some six items a month. The news in all
our publications then featured flash items about the instal-
lation of individual machines of the size of 1620’s. It was in
1962 that Jackson Granholm, noting that not every new
machine represented progress, formalized the concept of a
kludge, “an ill-assorted collection of poorly-matching parts,
forming a distressing whole.” The Kludge articles (there
were six of them) were funny at the time; they read a bit
sadly today, since there seems to have been little progress to
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report.

The year 1962 saw the inception of the praa Certificate
program.. It was also the year in which an attempt at a
second official glossary died. The first (and only) acM
" glossary came out in 1954. A large committee spent most of
1961 on an updated version, which reached the galley proof
stage only to be killed, ostensibly to avoid conflict with a
similar venture by 1¥1p. The net result is that although we
have glossaries by the dozen, there is none with the official
imprimatur of a computing society. Gresham’s law works
best when there isn’t even any “good” to drive out.

The use of computers for election predictions began in
1952. By 1960, the notion was well established that com-
puters could be programmed for predictions, and the public
was made aware of the fact that, given the same data,
different machines with different programs could reach
similar answers at different rates. The election night shows
have been the only large scale efforts at executing the same
programming task three times, under intense pressure.

past, present, and future

The object here is to review the events of the decade and
to pick out those that had the greatest effect then; those
that hold the greatest promise for future advances; and
those that seem now to be eligible to appear as significant
when we look back in 1980 (and the three categories may
be distinct). -

Dr. Richard Hamming, of the Bell Telephone Laborato-
ries, says “the greatest fact of the decade is the continued
exponential growth of computing.” Just about everything
about computing that can be quantified changes by a factor
of two every three to four years, and this rate of change has
been maintained now for 20 yeals. If there is a knee to any
of the growth curves, it has not made itself evident.

Dan McCracken, whose 10 best-selling books give him a
unique position in the field, says “it is my view that the most
interesting thing that happened in the 60’s was a coming-of-
age of computer people, in which people began to get over
the idea that complicated problems can be compartmen-
talized. That is, we have begun to see things whole a little
better, with the technical side one important aspect, but
only one.”

those inevitable languages

Around 1962, articles appeared which argued quite
plausibly that aLcoL was the proper language for scientific
compiuting and that it must take over. Seven years later, the
arguments are being repeated, almost word for word, in
relation to APL and/or PL/1.

This is not the place to air the merits or demerits of any
language. It is pertinent, though, to review the ability of
computer people to reach a conclusion; to apply, if you will,
a little of the scientific method to the discipline that they
wish so devoutly to call computing science. The reasoning
applied to the problem of adopting some language or other
is usually neat, plausible—and wrong.

The flaws become more apparent when one examines the
case for ALGOL in the carly 60’s, but a simple test will reveal
the same flaws today. Take any argument for any language,
and substitute in it Esperanto, the 13-month calendar, the
metric system, or world government for the name of the
language. Now, what do you have? You have egg on your
face. aLcoL just didn’t make it, and it surely had tremen-
dous effort behind it. If we can’t learn something by reading
those well-reasoned arguments for ancor, then we aren’t as
smart as we think we are. Richard Hamming says “it is
unfortunate that what is called Computer Science is still not
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on a firm path toward becoming a science. All too few
people are even trying to make it into a science; most prefer
the ‘artistic’ approach of unrestricted freedom, and many
are constrained by the demands of technology to produce
iimmediate results of immediate value.” Computer people
still don’t act like scientists but rather—on emotion-charged
subjects like the merits of specific languages—like the ad-
vocates of esp. And there is little progress to report for the
last decade.

the education picture—grim

Hardly a month goes by that the author doesn’t receive a
letter from someone in secondary education with the flash
discovery that computing might be taught to high school
students, and please send the plans. These people profess
amazement to hear that Richard Andree and George Heller
were demonstrating the feasibility of that idea 10 years ago.
The real significance of all this, in a review of the 60’s, is the
poor job we all did in publicizing our efforts beyond the
boundaries of the computing world. We may still be in this
trap; we blandly assume that whatever we conclude as
computer people becomes public knowledge, only to dis-
cover some years later that we were really keeping our
efforts hidden from outsiders. In short, our public relations
work has been, and is, woefully inadequate.

In fact, the biggest single failure of the 60°’s may be the
inability, or lack of desire, of our industry to construct and
guide a training pipeline that extends in orderly fashion
from the eighth grade through graduate school. The amount
of misinformation, fear, superstition, and ignorance about
computing at all levels of education is staggering and,
except for scattered efforts whose effect is rapidly attenu-
ated, nothing much is done about it. It is usually agreed
that an essential ingredient for the learning of computing is
an actual stored-program computer, but high schools still
have nothing to pick from—which hands the field by default
to the makers of sequenced desk calculators. Again, there is
no doubt that properly made films can teach, but one looks
in vain for films that teach any concepts in computing and
that are available to the schools.

There is a bright side to the educational picture. Good
textbooks are available. Curricula have been designed,
mostly for the college years, and then almost entirely for
degree programs in computing science. The person who
wants a degree in some other discipline, but who wants
more than a survey/introductory course, is still somewhat
neglected. And the person who wants to specialize in that
half of computing known as business data processing (i.e.,
the care and massaging of large files) can look in vain for
any courses anywhere. But at least these problems are being
tackled, systematically and energetically, and- by good
people.

social awareness

At the start of the decade, the subject of social responsi-
bilities of computer people was considered a joke or, at best,
an amnoying and irrelevant topic. One of its corollaries, the
idea that computers could be used to hurt people (i.e., the
privacy problem) had not yet come up.

We seem to have made progress in this area, although
public forums on social problems are currently experiencing
their own version of student unrest. What is needed is a
senior statesman/philosopher to put the issues in sober,
literate form. It would help a great deal if that person had
extensive firsthand knowledge of computing.

One should also consider the social awareness ebout com-
pulers and compuler people on the part of the public,
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referred to in the preceding section. Our public image is not
too flattering; if we believe that the public credits us with
the prestige of doctors, lawyers, or engineers, we're in for
some surprises. It has long been argued that we should take
steps toward establishing a profession, but no one seems to
want to take on the responsibilities that go with freedom
and/or authority. We have been duly warned by the second
law of Dr. Laurence Peter: “For every job that exists in the
world, there is somebody somewhere who can’t do it.”

During the 60’s, we have backed ourselves into a corner
(perhaps along with other emerging technologies). If the
incompetents are going to rule the world, let’s not let them
begin with computers.

the printed word

Both Datamarion and the Communications of the ACM
began in 1958. Prior to 1938, there were Computers and
Automation, Data Processing Digest, Computing News
(now defunct), what is now the DPMA Journal, and what
is now Mathematics of Computation. A man could keep up
with the literature in those days; in fact, if he could read it,
he probably was contributing to it. By 1968, we had
reached the stage of inundation, or deluge. Data Processing
Digest was by then reviewing over 150 U.S. publications
per month, 30 of which were devoted exclusively to com-
puting, not counting overseas publications and the house
organs of various manufacturers. This article is adding to
the mass (and I don’t know how to get out of that trap),
but the point is that the second decade has brought us to
the point where it is not possible to keep up with the
literature of the field. By all indications, since this is part of
the exponential growth that Hamming refers to, the third
decade will be worse.

The definitive survey of all our literature is W. C.
McGee’s “Role of the Literature,” Data Processing Digest,
March, 1967, reprinted in the book Data Processing . . .
Practically Speaking.

the 360 logic

It will not be possible to select the one advance of
greatest significance of the 60’s until another decade has
passed, but the logic of the 360 is probably a leading
contender. The widespread copying of the 360 design is not
only sincere flattery but overwhelming confirmation of the
soundness of the design.

The 360 emerged in April, 1964. Deliveries began in
1965, and after nearly five years we may or may not be
ready for yet another advance. What the 360 design did for
us was provide a pattern, accepted by a great deal of the
industry, which offered some sort of compatibility over a
large range of sizes and which could be used by both the
scientific community and the business people. Previous
efforts at a common machine were fruitless, The data pro-
cessing people were not going to use machines that did not
give them capability for variable field lengths, and scientific
. types would not scttle for anything but fixed-word-binary.
The fact that both groups can now live comfortably with a
single machine type provides us with a stabilizing influence
that lets us advance faster.

The term “360” here refers not only to the mBM series of
computers, but as a generic term to the machines of other
vendors that incorporate the byte-logic organization, base
register addressing, and decimal/alphabetic capability on a
binary fixed-word-length machine. Perhaps what we are
talking about is better put in the words of Fred Brooks
himself (writing in Automatic Data Processing, by Brooks
and Iverson):
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“In order to show most clearly how information is repre-
sented and manipulated, computer coding will be treated
generally, but illustrated concretely by discussion of the
specific coding for the mat System/360 . . . which is a
logical organization, or detailed functional specification, to
which a wide variety of computing systems have been built
by several manufacturers. To the extent that these systems
match the S/360 specification, and to the extent that the
specification is complete, they are compatible and will
execute programs in the S/360 instruction language. Hence
it is possible and appropriate to treat coding in terms of this
logical organization, independently of the various physical
realizations thereof. This principle, the sharp distinction
between logical structure and physical realization, is due to
G. A. Blaauw. Blaauw’s principle has proved to be one of
the most fertile computer design concepts of the 1960’s.”

Other parts of the 360 dream have not as yet proved out.
For example, having a range of machines with the same
logic and a common instruction repertoire was supposed to
provide for having just one FORTRAN in various sizes and
speeds. Instead, we have many more different FORTRANS
than we did before, and they are magnificently incompatible.

The 360 also brought with it the concept of operating
systems. Just as the user of FORTRAN is, in a sense, not
dealing with the object machine, but with a different device
called ForTRAN, so the 360 user is really dealing with a
machine called os, which has its own pathology and idio-
syncrasies. Moreover, since the user is buffered from the
machine by the deep layers-of program of the operating
system, he has been led to live with tremendous inefficiency
which is masked by speed and extensive core. In moving
from second- to third-generation equipment, the user has
been given about 10-15 times the raw computing power for
the same amount of dollars. His throughput has gone up by
only a factor of two or so (and this he sees). The loss of a
possible factor of five more has been cleverly concealed.
Perhaps, on the whole, we’re dhead.

The 360 brought with it wide scale use of integrated
circuits. Here, progress has been extremely rapid. The early
(1964) chips packed half a dozen or so active elements in
an area half an inch square. By the end of the decade,
circuit packing densities were some 2000 times as great,
and the end is not in sight. Such advances in electronics
give us physically smaller machines, which are more reli-

AU,

I think Aydex, Inc. is wooing you, Mr. Pendyke.
They‘ve sent you a candygram.”
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able, faster, and cheaper. A more profound cffcct is that the
mass production of these circuits allows for new manufac-
turers to fabricate peripheral devices and whole computers
without having to invest in the entire operation. Thus we
see new firms each month offering ever faster and cheaper
small computers. And with any computer the purchaser can
tie in a bewildering array of devices, each of which is
obtained from a different vendor. One nice effect of this-is
that any mistake made in selecting the proper cpu can be
patched by buying add-ons. But Clarence Poland of 1M
points out another effect: “It’'s obvious that the most ig-
norant savages can use computers today and still be igno-
rant and still be savages, and this may be the most impor-
tant single problem of the next decade.”

software

“Software has, of course, been the keystone in data
processing since computers were invented. But, in the 60’s,
that fact became fully recognized from technical, manage-
ment, and financial viewpoints. The emergence of software
companies, proprietary software, and separate pricing
underscores this.”

This statement by Dr. Walter F. Bauer, president of In-
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formatics, sums up another significant advance of the de-
cade. The rise of the independent software firms took place
precisely through the 60’s. At first, these firms simply
offered programming services, to do the same work that in-
house programmers did on specific applications. The shift to
large-scale programming jobs, conceived, managed, and
financed within the software company, leading to packaged
programs that could be sold repeatedly (in a manner close-
ly analogous to the production and sale of computer hard-
ware) began around the middle of the decade and is now
booming.

Bauer refers to unbundling, about which much is current-
ly being written. It comes at the end of the decade. It may
be highly significant, or it may be a simple evolutionary
trend. At this point in time, it'’s one of those time-will-tell
things.

Another trend in software, though, is mature enough to
be put in focus. Clearly, computing is going on-line. This
means much more than time-sharing services which bring
BASIC to students and small businessmen; it involves the
ability to access a large data base remotely, using sophisti-
cated and powerful tools. On-line computing, as it exists
today, is locked in to time-sharing, but it need not be so.

emergence into infancy?

Maybe the Shakedown Sixties have established one
point. Computer people are inordinately clever, and sophis-
ticated, and savvy—and they’re also human. Even in their
own field, they are as capable of repeating known blunders
as anyone else. There is the same percentage of charlatans
and phonies as in the general population. When computer
people venture out of their specialty (to another specialty,
or to politics, religion, literature, and what have you), they
sound just as silly as an eminent physicist commenting on
the new Miss America. So what makes us different? Just
this: that we are the people who can mass produce stupidi-
ty. Maybe we have learned to automate the Peter Principle.
The coming-of-age that McCracken refers to applies to
computer people who are dealing with computer problems,
and then only on a collective basis. What an individual,
acting alone, can do in the way of clobbering everything in
sight is truly wonderful.

In short, although the decade just passed has been great
for volume, it may have been somewhat short on real,
tangible advances. Edison Schroeder, vice president of
Edutronics, puts it this way:

“The 60’s have witnessed an incredible proliferation of
computer hardware, software, jargon, and people; but ac-
tually, new ideas have been scarce. New people, on the
other hand, are very much in evidence. These new people
foul things up, and it’s next to impossible to get enough
qualified people to cope with the resulting problems. Soft-
ware is often late and full of surprises; manufacturer sup-
port is less than it used to be; and at times the jargon is
almost impenetrable. Standards are still lacking in many
areas. There is confusion over who to teach what, or how, or
even whether or not we should try to teach certain subjects
at all.”

The November, 1969, DaramaTiON carried a Forum
piece on the woes and weaknesses of our professional
conferences. Almost exactly a decade earlier, in the same
pages, there was printed. an impassioned plea to improve
our conferences, covering quite the same points. It’s quite
characteristics of the 60’s—everything has changed quantita-
tively by at least a factor of ten, but qualitatively perhaps
very little, Which suggests that we are overdue for a few
really new ideas. [
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by Howard Bromberg

Most of our ideas and images are still shaped by
revolutions which happened in pre-industrial
times where differences of wealth, power, and
privilege were deeply and hopelessly etched,
and where a small and visible ruling class on the top
oppressed and exploited the masses on the bottom. Today,
any lucid discussion of revolution in the advanced states
must begin with the fact of a technological society, not with
ideas fashioned to analyze traditional societies. By “tech-
nological society” I mean the computer industry as we
know it, and those businesses and individuals attempting to
thrive therefrom and therein.

The main attitude of the computer industry is not rnerely
rapid change but, as its admirers have said, creative de-
struction. It not only destroys habits, beliefs, and institu-
tions inherited from the past, but those which were created
only yesterday. In this industry, where memory is both a
development and an irritant, concepts such as “tradition” or
categories like “the past” are essentially meaningless. Revo-
lution 1970 implies striking against the moving present
rather than against the burdensome past. It means also that,
instead of the traditional struggle against societies and
technologies which seemed incapable of moving and grow-
ing, this is a protest against a technological society which is
in constant movement and which is capable of promising
everything from the abolition of poverty to the abolition of
death. .

As we leave the beginning decades of our industry, we
enter the 1970’s armed with the greatest arsenal of techno-
logical power ever made available to man. We must make it
the intent of the next decade to remove the mass of scien-
tific and engineering trivia within which this technological
power is packaged. The 1970’s present us with the great
intellectual task of rethinking every aspect of our computer
industry heritage. Having survived the growing pains of the
50’s and the economic outrages of the 60’s, we find our-
selves again at a threshold. This time, the tasks with which
we are faced are neither technical nor financial but more
basic and far more critical. That is, we must examine what
- our computer-based pursuits have done to our language,
literature, art, politics, and work. It is also retrospective in
that we must expose the historical choices that were made
in the name of science and technology. We must achieve a
meaningful assessment of the gains and losses incurred by
our choices. And finally, this task is creative, in that we
must acquire the fullest comprehension of the range of
computer possibilities.

Before our technical confidence for dealing with the
problems of the 70’s becomes too self-serving, let us identify
some of the mistakes made during the past two decades.
For convenience, I categorize these mistakes into corporate
entities, people, equipment, and programs.

corpordte confusion

Today’s businesses are categorized by their managements
as being “modern,” due primarily to their acquisition and
utilization of computing equipment. On the contrary, the
proliferation of specialized technical knowledge has turned
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the modern corporation into a bewildering complex collec-
tion of special departments, computer centers, training
centers, programming groups, systems and procedures de-
partments, and the like. These units often occupy a semi-
autonomous status within the corporation, enjoying their
own budgets, governed by their own brand of technical
officer, adopting their own standards, and largely oriented
toward movements and constituencies outside the corpora-
tion. Thus, the modern computer-based corporation be-
comes a holding company with only nominal control over
the agencies which bear its name.

The result of this corporate condition is a phenomenon
unrecorded in this country since the days of the snake-
medicine peddlers. Mainly, the use of the computer has
been accepted as the technological placebo by corporate
management. The fact that computer costs were, in the past
decades, unmeasurable and to a large extent unaccountable
—as well as the strong possibility that computer costs were
considerably higher than manual methods—did llttle to
dissolve the corporate computer romance.

people problems

The mistakes made in the past decades with respect to
people are inexorably intertwined with the corporate tech-
nical activities. A basic mistake was the tendency to inflate
into “professional” status many occupations that were really
little more than fairly high-skilled jobs. Thus we allowed a
substitution of specialization for professionalism.

In no other industry do we see so clearly the application
of the Peter Principle, hamely, “In a hierarchy every em-
ployee tends to rise to his level of incompetence.” The
humor of this statement is strikingly grim. The rate of
change within the industry, the increasing variety of
choices, and the corporate growth within an expanding
economy has led to the use of people as sandbags with
which to hold back the floods. We have accepted as fact
that there exists a shortage of technical personnel. We have
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literally ignored the problem of training and have used most
of the wrong people to fill the right roles.

The exigencies of change within the computer industry
no longer demand that we walk before we know how to
crawl. Indeed, they require that those who know how to
crawl must now run. Thus, virtually everyone operates in a
third-generation environment with very little, if any, under-
standing of second-generation techniques. Moreover, the
solid second-generation technicians were required not to
extend their technical capability into third-generation activ-
ities, but rather to change completely their entire technical
pursuit into one of management. In this way, each succeed-
ing generation destroys the technical giants of the preced-
ing generation and fills its ranks with current-generation
neophytes.

In the midst of this shortage and misuse of people, the
60’s has created the closed organization of our technical
society. Trainees were rarely tolerated, and the ability to
“break-in” to the business was made extremely difficult. Not
that there were any criteria for judging an individual’s
capability, but lack of experience alone was enough to
decide against the majority of the applicants. Even experi-
ence itself was not a sufficient door opener. One had to be
familiar with the current jargon if not capable in the use of
the new tools. Even such capability was made difficult, if
not impossible, to demonstrate because of the complexity of
these tools and the lack of understanding by most of the
managers. So the game of personnel Russian roulette was
_ instituted, whereby neither the buyer nor the seller knew
exactly what he was getting. And those who really profited
were the scores of personnel agencies feeding on this inter-
nal technology gap. ‘

The cost of acquiring competent help without adequate
tools for measuring them is yet another demonstration of
one of the most expensive hidden costs of data processing in
the past decade. The use of these people without similar
-techniques for measuring their effectiveness is equally
astounding, since it serves only to compound the cost of
doing business. With respect to people, then, the grand
mistake of the past decades lies primarily in their blind
acquisition and indiscriminate use. Indeed, a generation
gap has been established between the people and manage-
ment on the one hand, and on the other hand between
people and their major tool—namely, the computing system.

Another fundamental people error that we have experi-
enced involves producing the feeling of powerlessness to
evaluate or even object to the technological advancements.
Such advancements were forced upon the community in
such a way as to promote a common futility. People be-
lieved that, once a computer culture was advanced, they
must scramble to emulate it in order to avoid the stigma of
inferiority. Hence, a mistake perpetrated by a leader in the
industry would be promulgated forever by its members.
Perhaps the affability of our technical participants has been
encouraged by the fact that they operate within an envi-
ronment that supplies them with a generous margin so that
concessions are always possible and mistakes always camou-
flageable.

equipment errors

The mistakes made in the past decades with respect to
equipment are easily summarized. They are, on the one
hand, a product of planned obsolescence and, on the other,
a manifestation of the “too much, too soon” syndrome. In
other less technically based industries, obsolescence is moti-
vated primarily by economics. That is, the continued suc-
cess of the particular product line is based to a large extent
on its replaceability. Building an automobile, for example,
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that would last for 20 years would be disastrous for the
automobile industry and would have a profound negative
effect on the economy of the country. In the computer
industry, however, our planned obsolescence has not been
based on economy but rather has been based upon an
attitude of elegance and a striving for greater technological
accomplishments.

In such a way, it becomes imperative for our engineers to
create larger, faster, and more complex equipment because
the state of the art allows them to do so. This newer
equipment with built-in enlarged capabilities can be justi-
fied economically by measuring the cost per transaction on
the new equipment against last generation’s model, even
though the cost for achieving savings often outweighs the
savings themselves, Thus this “obsolescence of achieve-
ment” literally forces the old equipment into the junkyard
prematurely. It is what Vance Packard in The Wastemakers
calls obsolescence of desirability. The introduction of a new
product, because of some change within it, makes the older
product less desirable even though it is still sound in terms
of quality or performance.

Using the automobile again as an analogy, it appears that
the manufacturers have concentrated in the past upon all
the wrong problems. It seems unnecessary to build, and
hence have the buyer pay for, a machine that will travel at
120 mph. Not only do laws of both traffic and sensibility
prevent utilizing this capability, but the important prob-
lems of the automobile as a death machine have, in the past,
been totally ignored. So it is with computing systems. We

- are able to process faster, contain more data in immediate

storage, interact with computers, teleprocess, and the like.
Yet, the important consideration of how our people can use
these new capabilities has been sorely ignored.

programming predicament

The final category of mistakes made in the past decades
concerns programming systems. Unlike the former case of
equipment, wherein we had too much, in the case of
programming systems we have traditionally had too little.
By this 1 mean too little discipline and too few tools other
than the computing system itself. The art of programming
aimed at producing the desired result by any means—
including incantation, incense burning, and, at times, hu-
man sacrifice. It involved the learning of a new set of
languages that would enable one to have the same amount
of difficulties encountered on past equipment when produc-
ing similar systems for new computers. The unbelievable
costs which accrued in the implementation of programming
systems within the past decades are, in fact, a summariza-
tion of the mistakes involving corporations, people, and
equipment. The whole is indeed the sum of all its parts, and
it presents a precise definition of the technology gap facing
us as we enter the decade of the 70’s.

facing forward

For the 1970’s, the goals of the various members of the
technological society are relatively reasonable. Corporations
would like to be in a position of exercising greater control
over their data processing operations and, at the same time,
being able to reduce those costs associated withi their data
processing requircments. The people would like to learn to
become, and remain, proficient at their jobs. They would
like to master the technological advancements rather than
be slaves to the lools which theoretically support them.
Manufacturers of equipment would like to have their prod-
ucts sold, and more important, would like to have them
used, to the proven benefit of the purchaser.

Achievement of these reasonable goals will to a large
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degree be determined by how we deal with the new emerg-
ing directions of the 70’s. Typical of these new directions is
the tendency toward unbundling. This has been heralded as
both a panacea for growth and an economic disaster. Fun-
damentally, it means that there will be more “things” for
sale. It means that the seller will be able to bring more
goods to market, and that this market will be highly com-
petitive, It means that the buyer will have greater choices
of items to purchase and probably at lower prices. But more
important, it can mean the 1950’s and 1960’s all over again;
the only difference being one of quantity.

sales separation .

The existing technology gap which has been inherited
from the 50’s and 60’s has been segregated and kept
divided into two specialty fields, hardware and software.
Left to its own inertia, unbundling will enable the mistakes
of the past to be repeated, but now they will be directly
accountable to either hardware or software. It is quite
similar to a situation that occurred in the past, when we
moved from second-generation to third-generation com-
puter languages. Virtually no corporation recognized that
there was any need to do anything different when using the
new language than that which had been done in the use of
the old. A programming group using sps carried its same
organization into a coBor environment. Instead of organiz-
ing to take advantage of the new tool, they were organized
to accommodate the computer. _ ‘

With respect to unbundling, this same mistake must be
avoided. It is not merely a reorganization of bodies that is
required, but rather a reorganization of minds. The decade
of the 70’s will demand a complete rethinking of the use of
the computer and its complementary accessories. It will
necessitate reordering old priorities and establishing new
ones, in order to keep up with the expanding technology.
These priorities will see far more emphasis placed upon
education and training and, at the same time, will include
greater requirements for guarantees of technical excellence
and performance,

To accommodate this direction toward computerized
apartheid, we will see a proliferation of new companies.
These organizations will act primarily as distributors of
devices, packages, and educational tools. Unlike past de-
cades wherein the manufacturer supplied his own distribu-
tion, the new companies will now distribute for many
manufacturers. In the past, the manufacturers were primari-
ly large; well established, blue-chip organizations, primarily
due to the huge investment required in the manufacturing
of computing equipment. Manufacturers of software, how-
ever, are quite a different breed. .

The practice of separation between hardware and soft-
ware sales may soon see as many as 1000 companies, each
offering scores of softwire packages for sale. These pack-
ages represent investments in proprietary programming
made by large corporate entities as well as by moonlighting
programmers. They will include large application systems
as well as small utility subroutines. They will initially
accommodate all facets of the commercial data processing
market and ultimately move into the engineering and
mathematical areas. Because the start-up costs of this type
of business are extremely low, and because it appears to be
the vogue of the 70’s, the computer user will find vyet
another stumbling block in the way of his goal of intelligent
computer use. With 1000 companies each offering 100
devices and 100 packages, the possibility of error becomes
significant. Measured against this, the choice of acquiring a
cpu becomes relatively simple.

The acquisition of a computer is only part of the cost,
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and to some, it is a small part. The real money is spent in
the actual employment of the computer; that is, in the
people that support it, the devices that are attached to it,
and the programs that it runs. That is why the 70’s present
the greatest challenge ever for the computer user.

The key to success in the computer industry lies not in
equipment, nor in software, but in people. Unlike in past
decades, we now see emerging from colleges and universi-
ties a new breed of individual to whom the computer is an
acceptable, if not familiar, object. Successful companies of
the 70’s will build upon this by creating and utilizing new
educational and training devices and techniques which will
transform neophytes into computer professionals. To this
end the computer itself will be used, and not only to train
its own future masters, but also to train people in other
disciplines only indirectly affected by computers.

Perhaps the major difference between the technological
society of the 70’s and that of the past decades will be the
reliance upon techniques for measuring performance. These
will of necessity include performance of people, equipment,
and programs.

measurements mandatory

There has been a significant reluctance in past decades to
get involved in the measurement of people. Indeed, the
recent development of accreditation tests by the ppma was
met with opprobrium by a large segment of the technical
community. But the fact remains that the cost of doing an
acceptable job in data processing today and tomorrow is
necessarily dependent upon the performance of the in-
dividuals involved in the data processing activity. It is far
from impossible to measure capability and performance of
individuals, particularly once we have overcome our soci-
ological objections toward artificial categorization of human
beings. It is not the function of people measurement to
place all individuals in the same category, or even to have
them all strive for the same degree of excellence. Rather, it
is to identify capability and then to allocate these individ-
uals to the particular jobs at hand; based upon their degree
of capability. .

Similarly, systems themselves must be evaluated as to
their degree of complexity. We will then be able to allocate
technical personnel to the performance of the system design
and development, according to the capability of the indi-
vidual and the requirement of the system. Along these same
lines, techniques must be devised to measure the value of
the unbundled commodities offered for sale: This measure
must evaluate the product, not in a general area, but rather
in a specific, pragmatic environment that is fundamental to
the goal of the prospective purchaser. Without such mea-
surement techniques, the computer industry will continue
its course with little regard given to the applicability of the
theory of compuiting.

One unfortunate circumstance into which the entire
society of computer consumers has fallen within the past
decades involves the immense influence accumulated by the
hardware systems manufacturer. He controls the economy,
dictates the form of the data, and prescribes the processing
techniques that are to be employed. Our very consumption
of the major tool of our profession thus becomes our main
source of powerlessness. We are powerless to stop advance-
ment, powerless to stop change, and powerless to stop
purchasing. It is imperative, if-we are to continue, that the
decade of the 70’s put an end to the basic malady of our
computing society—namely, this universal sense of power-
lessness disguised as consumption and maintained by rising
technical expectations.

There is no doubt but that corporations of the 70,
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operaling within our technological society, will place even
greater emphasis inlo areas of technological achievements.
Corporate communications will be established complete
with war rooms, and integrated systems will be developed
so that each corporate division will be influenced by the
results of the computer. Sophisticated interfaces will be
established whereby men and machines will be able to
enter into, and sustain, meaningful dialogues.

But these and many others like them will remain merely
technological innovations unless we are willing and ready
to dedicate ourselves during this next decade to a total
rethinking and re-evaluation of our goals. Such an insis-

THE |
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tence on the requirement Lo first define the exact nature of
the problem and then to decide how best to solve it, is
fundamental to our very existence. It is now clear that this
industry inherently is moving toward self-destruction. Any
radical rethinking must start from the premise that its
manifest destructiveness will not be stopped by a wider
distribution of the values or a more intensive application of
the methods and processes which constitute and sustain the
problem itself. If the corporations within this technological
society dedicate themselves to this rethinking, then they
will not only serve the society in the most valuable way
possible, but they might even save themselves. [

like the wolf
on the fold

THE NEXT GENERATION

by Philip A. Dorn

As the new decade opens, there are rumors of
massive battalions of salesmen gathering in the
peaceful hills of lower Westchester County, pre-
e ) paring to attack the milling, defenséless user
community. If there was a slaughter of the innocents in the
1964 battle of System/360, the predictable carnage this
time will be even bloodier. This time the bad guys in the
blue suits will triumph in spite of the early warnings, the
lessons of the past, and the far more difficult sales terrain.

Sometime early in this decade the battle will be on.
Perhaps it has already begun and nobody even knows it;
last summer’s announcement of System/3 sent cold chills
down the backs of many installation managers. But whether
System/3 is the last shot of the old battle or the preliminary
skirmishing for a new engagement is really immaterial, since
it is apparent that the marketing lifespan of today’s systems
is almost over.

The user community reaction to a new hardware genera-
tion will be a worthy subject for a PhD dissertation in
applied psychology. Will the 1965 mass hysteria set in
again? Will there be a stubborn reaction against change?
Will there be reason or emotion, logic or panic in the
marketplace? The answers, friends, to these and other ques-
tions are still in the future, but perhaps we can at least peek
at some of the questions and guess at a few answers.

camouflage for the sales attack

Let’s assume that there will be a clear-cut next genera-
tion of hardware (which may be the third, fourth, or fifth,
depending on how you count). If the manufacturers are
really smart, they will evade the whole generation-labeling
process by carefully sliding the new gear into open spots in
existing lines. Of course the systems will have so-called
compatible operating systems, foolprool microcoded emula-
tors, and performance promises that will stagger the
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imagination, Enough angry words have been spoken about
“resetting to zero” to forewarn manufacturers to exercise
skill in public relations and avoid such connotations at all
costs.

It seems fairly clear that whatever the revolution of the
next generation will really provide, it will initially be care-
fully concealed behind an evolutionary cloak. Nobody is apt
to get out on a limb and tell the cash customers to junk five

years of work. Even if the gear is totally incompatible, such

well-known phrases as “recognized industry standards” and
“will run any FORTRAN or COBOL program from the Buzzfire
5000” will be disseminated. Even if the machines resemble
their predecessors the way that Orville and Wilbur’s kite
resembles the sst, the differences will be carefully con-
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cealed behind a propaganda screen,

But let’s say, for the sake of argument, that the next
generation will contain totally new architecture, built
around a new word and byte size, internal arithmetic in
asca, and external data storage using laser beams. That
could be a pretty incompatible machine. If, for fun, all
existing data formats are instantly ruled out of date, the
sales situation should get interesting.

Now to sell this mythical beast, a good salesman would
first have to invent some rather fantastic numbers to justify
the product. If the marketplace was the large-scale, number-
crunching crowd, the claim would probably be that the
machine does a quadruple-precision floating-point add in
near-zero nsec (neglecting to mention that a single-charac-
ter mode move takes several milliseconds). If the newly
emerging minicomputer market was the target, the ads
would say that the machine will run for seven years without
a failure, and is no larger than your car radio (forgetting to
mention that it has no 1/0 gear or indexing capabilities).
Looking at the rich commercial data processing market, the
capability for reading from 16 on-line storage files simul-
taneously would be pitched (casually omitting the detail
that rewriting each updated record takes 10 sec). Now if
all these things could be said, then the system would surely
wind up with 70% of the market.

retrenching and conversion logistics

Let’s take a look at the cost of a total “reset to zero”: the
almost legendary situation in which an installation dumps
every program and data file it possesses and starts all over
again. You say impossible? Well, it happened today. If you
asked many users what the cost of such a disaster would be,
they couldn’t tell you. A wild guess, that it would take a
typical medium-sized organization 150 man-years of effort
to record everything in the house, may be off by an order of
magnitude. But, even if accurate, this doesn’t come any-
where near the true costs. Just think for a moment of the
hidden price of stopping all development for a couple of
years while converting and rewriting a mass of code.

If a large installation dared the restart route, and even
assuming that all the programmers didn’t quit, it is doubtful
that a no-charge computer could begin to compensate for

the lack of forward-going development. A two-year hiatus-

would bring most installations to the brink of ruin. The
costs aside, could a serious installation stand this sort of
shock? Having seen and experienced the third generation, it
is not clear that the answer is “no.” Somewhere in the world
an installation is going to scrap everything and start all over
again. Maybe, if they are lucky, this installation will have

~skipped the third generation, and is now preparing for a
quantum jump. Few users who experienced the late 60’s are
likely to go through it again voluntarily.

Surely, at least some segment of this industry now under-
stands that the economics of conversion are brutal. There
are known techniques for minimizing conversion costs:
using standard languages in standard ways, avoiding time-
dependencies, prohibiting use of machine languages, etc.
The techniques are known, even if ignored when writing
the program. Only afterwards, when it is time to pay the
conversion price, does anyone worry about getting from
here to there.

But this is all a pleasant digression from the real point at
issue—how the user community might react to a totally new
next generation. The question is, “Will the industry. fall for
the salesman’s blandishments, or will they be stronger this
time around?”

To try to answer this key question, it becomes necessary
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to consider the many categories of users. Installation phi-
losophies range from a completely do-it-yourself attitude to
a completely dependent situation of reliance on the manu-
facturer for everything from applications programming to
hardware planning. Most are somewhere in the middle,
taking some the the manufacturer’s services (at least before
unbundling), but by no mecans totally dependent upon
them. :

Curiously enough, it is the people who elected to go it
alone that are apt to have the least difficulty with new hard-
ware. If all the software is home-grown (and is done prop-
erly) then it is feasible to simply prop up the system and
slide new hardware underneath. It has been done before
and will be done again, but the decision is decidedly non-
trivial. If one elects to define a framework, an outline with-
in which the applications live, then disturbing the exter-
nals has little relevance to the working applications pro-
grammers. This approach has been taken by a number of
insurance companies, airlines, and universities, where the
initial investment can be written off against a long term
operation.

It is hard to decide if these installations are the smart

ones or not. In many cases, the initial decision to go this
route was caused by special circumstances, difficult person-
nel problems, special applications, unusual management
approaches, etc. Certainly there is a large potential for gain
if they can recreate their private worlds cheaply enough.
The price being paid is technical and intellectual isolation
from the main stream of industry development; the poten-
tial gain is solid performance within a limited application.
" At the other end of the scale, the user who has been total-
ly dependent on his vendor is apt to get hurt very badly
by new hardware. If an installation has forfeited its tech-
nical competence, if it relies on the dubious wisdom of
the salesman, if it accepts concepts without examination,
if it believes without measurements, then it surely will be
sold the proverbial bill of goods. .

If an installation really has sold out, then it ought not to be
surprised when it is sold new hardware that it may neither
want nor need. At least this class of installation will get its
work done—all that it will cost is lots of money. With the
obviously rising cost curve, this may be expensive, but at
least they will get answers to their problems.

It is to be hoped that the age of the totally dependent
installation is over but, regrettably, most of us know several
shops that even now exist only at the sufferance of their
vendor. Sometimes the reasons are obvious; a rich potential
market caused the vendor to go whole hog with a competi-
tive bid or, more commonly, the vendor had to throw in his
troops to save a bad situation and wound up running the
place.

countermeasures

Fortunately, the recent growth of facilities management
companies, prepared to take over an inept customer’s opera-
tion (for a not inconsiderable fee), may be a solution. More
than one installation has gone this route after a good deal of
not overly gentle pressure from a vendor attempting to get
out from under.

For the management that is paying the bills there can be
sympathy, but very little real help. Data processing has
become a tough business, and some bad mistakes in the past
have now come due. The best thing that can be done is to
hire a good consultant or facilities manager, make sure that
all work is done on a reasonably standard computer with
widely accepted languages, and try to avoid making the
same mistake again. If this kind of shop gets through the
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next generation unscathed, it will be lucky. Hopefully, it
will only cost money.

The vast bulk of all installations are in the middle. They
use mostly standard tools, buy some software outside, try to
write in higher level languages, and generally seek, to some
degree, to impose programming and documentation stan-
dards on their work. What will a new generation do to these
cheerfully abused average customers?

what type of leadership?

The answer lies pretty much in the personal psychology
of the installation manager. If he is a panic-prone type,
wanting for one reason or another to be the firstest with the
newest, he may be in for serious problems. After all, the
classic reward for pioneers is to be the target for a large
number of arrows in a very sensitive portion of the intellec-
tual anatomy. An earlier DaTamAaTION symposium (Jan-
uary, 1969) mentioned the panic of the late sixties—the
type of manager who hits the panic button once is apt to do
it again, even if the battle scars haven’t fully healed.

Those managers—skeptical by nature; bitten once and
determined not to repeat the experience; having discovered
that there are lots of vendors and not just one—those may
just come out of the new generation fad alive and kicking.
If they can simply avoid the new machines and continue to
make a profit on still essentially unexploited third-genera-
tion technology, they will be ahead of the game.

Now what is really going to happen? Fred Gruenberger
notwithstanding (DartamaTtioN, October, 1969), some

predictions for the 70’s seem to be in order. In spite of some

slightly more optimistic words earlier, it is totally clear that
any new hardware built can be sold to a large part of the
data processing community rather easily. There appears to
be a great myth spreading across the land. This strange
fantasy (which may have been generated by the vendors)
suggests that the problems with the third generation will be
corrected by better hardware in the next go-around.

Now it takes a vast lack of insight not to see what’s
happening. The psychology of crowd control is well known.
To prépare a mob for later action, first spread some high-
sounding words to their waiting ears. Then at the appro-
priate time, when you want the mob to move, all that is
needed is a slight nudge.

So, up and away, reset to zero, junk everything in sight,
and let’s start all over again. Of course those users who do it
may get precisely what they deserve. First, already uneasy
top corporate managements will get sick and tired of the
whole thing. Second, a lot of data processing managers will
suddenly be looking for employment. And third, the control
over computing will depart from the hands of technical
people and land in the lap of general management, where it
will become just another profit and loss activity.

It appears that a stampede is building, regardless of the
problems and the cost. The costs are so high as to be
incalculable, but that never stopped a salesman from selling
or a-user from buying. Not a pretty picture, but this is for
the record so let’s not hedge. Let’s predict that the next
generation will be along soon, that it will be incompatible,
that the users will snap it up, that the errors of 1965 will be
repeated and magnified, and that you read it here first! B
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AN[FSQ-7—1954-197?

by Douglas L. Jordan

“It has been determined that this property is no longer
needed:
1. Miscellaneous Metals, Scrap: Consisting of electrical

power and control cable, and cable support items.

including the following:
... Estimated quantity 93,200 pounds.

2. Miscellaneous Mietals, Scrap: Ferrous and non-ferrous.
Consisting of cannibalized components of AN-FSQ-7
computer.

... Estimated total weight 180,000 pounds.”

: GS8A announcement of surplus materials

The AN/FsQ-T’s were fantastic machines before they be-
came nearly 300,000 pounds of scrap metal. They occupied
nearly 20,000 square feet of floor space, with another
12,000 square feet for display consoles, and nearly 10,000
square feet for telephone input equipment. Nearly 30 of the
duplex monsters were built, but their day is now passing.
Already one-half of the number have been scrapped, and
the others are showing their age. In their prime, however,
these beasts required an army to feed them, and perhaps
some of that departed army would like to recall for a
moment the early days of sAGE and the SAGE computer.

“Where do I find the computer?” were often the first
words of the new programmer trainee as he stood in the
midst of the AN/FsqQ-7 computer frames (Fig. 1). These
were trainees in the purest sense—formerly teachers, farm-
ers, machinists, preachers, professional cardplayers, profes-
sional ballplayers, draftsmen, draft dodgers, and a few, a
very few, programmers. They came, learned basic pro-
gramming, and went on to other activities in and out of .
programming profession. Today it would be surprising to
find a programming concern that had no one who had
worked on the Q-7 at some time.

The army was assembled rapidly. In the summer of 1955
it numbered barely 100. A year later it was approaching
1000. During 1957, it increased at the rate of nearly 50 per
week with predictable dislocation to management organiza-
tions. The popular phrase of the day was, “If my boss calls,
get his name.”

In those early days, it was not difficult to become an ex-
pert. The story that comes to mind is that of the ex-teacher
who completed the basic 1M class in coding and reported to
his new supervisor. He was handed the specification for the
digital display package with the words, “If you have any
problems just come ask.” The value of the proffered help
became questionable the next week when the supervisor
came in to ask for clarification on the makeup of a particu-
lar display.

It was the practice to load the entire system from cards, a
seemingly endless task, given the tendency of the card
reader to drop bits. Because of this, all computer users were
ordered never to write or erasc the Aux Memory drums
which held the program. Programmers being what they are,
the Aux Memory was regularly destroyed, until a manual

" The line continued on to the AN/FSQ-8, a near twin of the Q-7 used in
SAGE Combat Centers; the AN/FSQ-31, used by SAC; and the AN/FSQ-32,
the original SDC time-sharing machine.
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no brochure, only performance

interlock switch was placed on the drums. At about the
same time, the program went onto tape and the problem
ceased to exist; but the interlock is there today, unused and
nearly forgotten—a monument to the unwillingness of pro-
grammers to conform.

The genealogy of the Q-7 has a Biblical ring: Whirlwind
begat xp-1, begat Q-7 (8K), begat Q-7 (69K).! The xp-1
was an experimental prototype used during the early devel-
opment of the sAGE programs. Like it, the early Q-7’s were
built with 8K of memory, but this soon proved too small in
relation to the 150K of drum storage, and by 1960 all Q-7’s
had been retrofitted with 69K of core memory. With this
modification, and the inactivity and /o0 interrupt circuits
which were added later, the Q-7 was complete. Its statistics
were almost unbelievable in 1957 and they remain impres-
sive even today: 69K of core memory all directly address-
able; 150K of drum storage; add four 16-bit numbers in two
memory cycles; multiply in three memory cycles; divide in
nine memory cycles; 1/0 operations proceeding indepen-
dently of the central processor. The Q-7 was the heart of
the first real-time command and control system. Designed
to accept, process, and display large quantities of digital
data, it was capable of simultaneously driving 100 display
consoles, while accepting data from 100 on-line operators
and 30 remote computers, and providing output data and
commands to these same computers, and up to 25 Tele-
types.

Like its contemporaries, the 704 and 709, the Q-7.was
designed using vacuum-tube technology (Fig. 2). Its thou-
sands of vacuum tubes forced speeds which are now sur-
passed by an order of magnitude. However, a memory cycle
of 6 usec was twice as fast as the 704, and nearly up to that
of the 709. Basic to the Q-7 design was a division of labor so
that no one system would be overloaded. This is best
illustrated by its method of interfacing with the external
world—during Air Defense operations, all input and output
messages were routed via the buffer drums so that the
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staff with the AWACS project
office. He has been con-
nected with SAGE for 10
yvears, working with the De-
troit SAGE Sector, the Santa
Monica test team, the Puerto
Rico Medical Center project
and the SAGE operational
group. He has an AB from
Harvard and an AM in teach-
ing, and is a member of ACM.
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AN/FS Q-7 . ..

independent input and output systems could process them
without interfering with the central computer. Similarly, all
displays were placed on drums so that both the central
computer and the display system had access on a noninter-
- fering basis. Thus the Q-7 was unchallenged at its own
game.

On the other hand, its capabilities as a general purpose
processor had certain limitations. The on-line printer ran at
150 lines per minute (Fig. 3) and the tapes at 3000 words
per second. These Q-7 capabilities were found both inter-
esting and confusing by the programmers. For example,
many programmers learned by experience that the Q-7 was
perfectly capable of clearing a print image in the time that

Fig. 1. One corner of the AN-FSQ-7 main frame.

elapsed after the print command was executed but before
the data were transferred to the printer. These same pro-
grammers often “processed” data that had yet to be stored
in memory by the tape, drum, or card input operations. The
results of such processing were often remarkable, but never
useful. , '

The tape drives on the Q-7 were, by design, secondary
storage devices. Their reliability was below that of other
parts of the machine, and their capabilities had some nota-

Fig. 2. A sample of the AN-FSQ-7’s vacuum tubes.

ble consequences. During the early years, many tapes were
snapped by programmers who forgot that a tape backspace
comrhand would be executed even if the tape were moving
forward. This problem no longer exists, but only because
mylar tape will stretch rather than snap.

The secondary character of the tape drives came to light
most frequently during the operation of the simulation
system. The sim system design required that there be five
records for each five seconds of time which was simulated.
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All the required data was placed in only two records, and
the sequence was completed by three dummy records. The
chant “xi1s, Tps, Dummy, Dummy, Dummy” was always
good for a laugh. It also represented a rhythmic sequence of
short records which created endless problems for the tape
drives and, on at least one occasion, caused a side panel to
fall off.

The Q-7 had some data characteristics which set it apart
from the rest of the world of computers. Being designed to
solve problems involving coordinates, its data word was
always considered to be two signed half-words. This made
the problem of calculating with positional data a relatively
rapid -one, since both the X and Y coordinates could be
processed simultaneously. On the other hand, it caused a
large numiber of unused bits to ride along during the
majority of data processing. Of more concern and conster-
nation to the Q-7 programmer was its use of one’s comple-
ment arithmetic. Most of the neophyte programmers who
first met the machine had never heard of the existence of a
negative zero—the majority of the old-timers often wish
they had never heard of it. Many programmers have built a
reputation for trouble-shooting solely on their constant
search for instances in which the coder forgot that a few
bits taken from the middle of a negative zero will look
nothing at all like zero. The behavior of negative zero has
undoubtedly caused more testing and error correction than
any other single characteristic of the machine.

The testing of computer programs was even more of an
unknown art in 1958 than it is today. Everyone had his own
ideas, and everyone’s ideas were tried. One mathematician
felt that it would be possible to enter random inputs and
then to verify performance by predicting the outputs on a
statistical basis. His effort bore no fruit; however, the basic

Fig. 3..The lethargic printer and a view of the AN-FSQ-7
console.

idea was implemented by a programmer to test out the
switch programs. He labored for several weeks producing
an input tape which contained randomly selected combina-
tions of all possible switch actions, legal and illegal. His test
was finally run (at midnight naturally), and a huge stack of
computer printout was delivered to him the next morning.
It was only then that he learned that his first, randomly
selected, switch action had turned off the simulation input
tape! -

If testing was an area of individuality, documentation
was even more 50. Everyone had his pet way for showing
the operation of a program. Register reference diagrams,
branch diagrams, functional flow diagrams, and dynamic
flow diagrams were only a few of the methods which were
tried. All had their uses, and most have passed into history.
Now the machine that spawned the diagrams—and also had
its uses—must follow them. ]
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We know our optical mark readers can save you money.
Just one is saving us $32,000 a year.

We did it by cutting out the keypunch
bottleneck at our Palo Alto plant.

Instead of slow, costly keypunching,
we now use one of our optical mark
readers. And we’re already saving more
than $32,000 a year on payroll
processing alone.

The reader handles 125,000 job cards
turned in by 3000 employees each month.
Everyone writes his own work tecord on
a simple tabulating card, using an ordinary
pencil. The process is so easy and efficient,
payroll accounting is ready three days
eatlier than before.

And we don’t build our optical mark
readers just to handle payrolls in plush
offices. They’re rugged enough to work in
machine shops, warchouses, even on
construction sites. In fact, you can put
them just about anywhere you need im-
portant information fast. Information on
material movement, order entry, quality
assurance, inventory control.

New design techniques are the key
to our readers’ reliability. For example,
we've developed a special feed system that
virtually eliminates card jamming and
mutilation. And a unique mark detection

feature assures accurate reading of even
poorly marked cards.

All our optical mark readers cost
less than $3000. That’s another reason
they make it so easy for you to save. Your
local HP computer specialist can show
you just how easy. Call him. Or write to

_Hewlett-Packard, Palo Alto, Calif. 94304;

Europe: 1217 Meyrin-Geneva,
Switzerland.

HEWLETT (hp; PACKARD

DIGITAL COMPUTERS
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by William H. Desmonde

It is amusing to note that computers are being
used extensively today both for landing men on
the moon and for the casting of horoscopes. A
- psychologist might adduce from this curious
combination that, even in a highly rational society, part of
the human psyche tends to cling to archaic, magical ideas.

Perhaps further light can be shed on this
atavism by glancing back into the origins of man’s ideas
about automata, Historians of science trace the beginnings
of machines to the worship of idols. It will be recalled that
the Ten Commandments forbids idolatry. This prohibition
is related to the thought that, if man can fashion a god, then
in some sense man can control God, or even be God. A
human (who is finite, as opposed to God, who is assumed to
be infinite) caught up in the worship of idols may hence
become swollen with self-delusion and accept no boun-
daries on his wishes. This is one way of defining a psychotic.
And a psychotic society tends ultimately to stunt its own
growth or to destroy itself. The moral of this sermon,
applied to modern technology, is that a computer is basical-
ly merely a very useful tool, not a way of attaining megalo-
maniacal control over the universe.

The fact is that science is rooted in primitive magical and
mystical conceptions of man and his environment. Newton,
for example, conducted experiments in alchemy, Kepler
cast horoscopes, and Copernicus cited the lengendary
Egyptian priest Hermes Trismegistus to support his helio-
centric hypothesis. '

The computer, too, has a long and bizarre history. The
origins of the automatic data processing machine appear to
be related to early man’s desire to imitate the creator by
simulating the universe around him, an urge first appearing
in primitive art and persisting into the Turing machine
which inspired John von Neumann to develop the stored-
program calculator. From the earliest times, man has sculp-
tured, carved, or painted images on stone, wood, bone, or
on the walls of caves. Primitives are believed to have used
mary representations of animals for magical purposes; these
images were thought to facilitate hunting or to insure the
growth of herds. The talisman, fetish; and idol, found
throughout primitive cultures, were symbols of the gods.
Many of the earliest of these images were simply stones or
natural objects which were believed to possess marvelous
properties because of their shape. Later, with the develop-
ment of magic, men thought that gods or supernatural
beings could be drawn into things by means of appropriate
charms and rituals. The fashioning of natural objects into
images very likely was a consequence of this belief.

The first objects of worship seem to have been repre-
sentations of mother goddesses. This form of veneration of
creativity stretches far back into the prehistory of our
species. Statuettes of nude women with huge breasts and
bulging abdomens have been found in Aurignacian deposits
dating thirty to forty thousand years ago. These figurines,
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which represent females in an advanced stage of preg--
nancy, are generally termed Paleolithic Venuses. Later finds
in Mesopotamia and Syria go back to the fifth millenium
B.C. It is believed that these statuettes magically insured
fertility and the safe delivery of children. The goddess was
originally a mother image who cast her mysterious and
magical qualities upon her devotees. Many of man’s oldest
conceptions of the nature of the universe start with a primal
goddess. Sometimes it was believed that the world was
generated from an egg emerging from a great mother
goddess. In other primitive cosmologies the universe was
born, or was constructed from the body of a primal mater-
nal divinity. These ideas persist in the everyday expression,
“Mother Nature.” :
A variant of the idol is the mask, an artifact found

‘throughout the world by ethnologists. Simulated heads and

animal costumes were employed extensively in primitive
dramatic presentations, which were in the nature of religi-
ous rituals. Masks were also frequently used in dances,
puberty ceremonials, and in fertility and funeral rites. In
donning a mask, primitive man believed himself magically
to be transformed into another being, often of a supernat-
ural nature.

According to authorities, automata originated in the ar-
ticulated idol or mask. Masks were sometimes constructed
so that facial gestures would increase their expressiveness.
Moving jaws or ears also enhanced their effectiveness. Fig-
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urines with articulated heads, arms, legs, or hands, dating
back to early periods of man’s history, have been discovered
in many corners of the world. In Mexico, for instance,
where archaeologists have uncovered numerous remains of
pre-Columbian cultures, large numbers of such idols have
been found. The doll, which today is simply a child’s toy,
can be traced back to statuettes constructed by primitive
man. Similarly the marionette or puppet, found in numer-
ous early societies, was first used in ritual practices. Articu-
lated statuettes have been found in Greece, around the
Bosphoros, in Asia Minor, in Cyrenaica, in Italy, and in
Gaul. These figurines usually had joints at the shoulders and
haunches. ' :

speaking, moving statues

The ancient Egyptians believed that statues could be
brought to life by inducing the spirits of the gods to enter
these images through magical ceremonies. These idols pos-
sessed powers to'do good and evil, and to affect the lives of
men. In ancient Thebes statues spoke and made gestures
with their heads and arms. Oracles in Rome were delivered
by mechanically operated figures called neuropastes. On ex-
hibit at the Louvre is a terra cotta Greek idol with articu-
lated legs, as well as a talking statue of the Egyptian god
Re-Harmakis. The latter was operated by a speaking tube
leading behind the statue to a hidden priest who identified
himself with the god and who uttered words in moments of
divine inspiration. / '

The age-old desire to create life probably is related to
man’s yearning to imitate God or to be godlike. The long
history of robots begins with this urge. Numerous myths of
animated statues have come down to us from the Graeco-
Roman culture. The image of Hera at Sybaris streamed
blood and turned on its pedestal in a flash of anger. Roman
historians tell of statues which bled or collapsed at critical
moments, or which moved when necessary. FFor example, at
the time of the invasions of Rome, it was often thought that
certain statues came to life and fought the enemy. Homer’s
Iliad recounts moving statues built by Vulcan. It will be
remembered that in Shakespeare’s Julius Cacsar Mark
Anthony sought to inflame the mob- by relating that Pom-
peii’s statue ran blood when Caesar was assassinated.

It is difficult to say whether many of the early automata
were toys or were magical devices used in religious rituals.
According to legend, the ancient Greek Daedalus devised
flying birds and walking statues. Archytas of Tarentum in
the fourth century B.C. was reputed to have made a me-
chanical wooden flying dove operated by counterweights
and air pressure. But it is from the city of Alexandria, in its
time the cultural center of the world, that we have the first
exact details of how to construct a mechanical automaton.
The ancient technician Ctesibus made a moving statue. He
also described the workings of a mechanical theater and a
water powered pipe organ. Archimedes is well known as the
inventor of numerous mechanical devices. Philo the Byzan-
tian constructed numerous gadgets in which water, acting
on floats, furnished the motive power for mechanical move-
ments. Heron of Alexandria, who lived about the second
century B.C., is famous for his numerous steam and water
powered automata. He constructed an automatic theater
with dancing bacchantes revolving and pivoting on a turn-
table serving as a stage. Another of his gadgets was what
we would now call a coin-operated slot machine. This was
designed for use in temples: the coin caused holy waler to
flow, thereby enabling the worshipper to wash his hands
before . sacrificing to the god. Heron also constructed a
working steam Dboiler, but this was never put to practical
use,

January 1970

A turning point in the development of the technological
skills required for the construction of automata occurred
when man began to construct models of the heavens. An-
cient man was dominated by astrological ideas. God had
created the heavens and set the stars and planets in motion

. as part of a divine plan. Hencee these early celestial models

were built for meditational purposes or for controlling
earthly events in accordance with God’s will. Among the
first types of astronomical simulacra were maps of stars on
the ceilinigs of Egyptian tombs. The Babylonians also made
simple visual models of the cosmos, and achieved outstand-
ing success in the prediction of heavenly events through
arithmetic techniques. The principles of the rationality of
astronomical motions and the orderliness of number greatly
influenced the Greeks. Pythagorean mystical notions that
the universe could be explained by number, plus Baby-
lonian theory translated into geometric representation, led
to the development of Greek astronomy and mathematics.
There are indications that by the time of Plato simple
animated cosmological simulacra had been developed. In-
deed, this philosopher may have based much of his imagery
upon these devices. It is know that by 370 B.C. there
existed a geometric model of planetary motion.

Instruments for telling time were intimately connected
with the invention of astronomical simulacra. What is re-
markable about the early water clocks, as well as the
sundials with which they were associated, is that their
prime function was religious, not keeping track of the time.
The basic mechanisms of water clocks appear to extend
back to the period 300-270 B.C. Excavations reveal that as
far back as the third century B. C. there was a water clock
edifice in the public square in Athens. These devices were
constructed to simulate the glory and magnificence of the
gods. Early water clocks developed in Chinese culture

- appear to have been imbedded in a similar metaphysical

conception. Throughout ancient cultures the fundamental
purpose of the calendar was to ascertain when holy days
were to be celebrated.

automatic water clocks

A close relationship existed between the clepsydra (wa-
ter-flowing) principles used in celestial clock-simulators
and the numerous automata associated with Heron of Alex-
andria. Evidence indicates that the technology emploved in
these devices was at a. much higher level than is indicated
by literary sources. A recently discovered complex astro-
nomical calculator, built about 65 A.D., possessed gear trains
which turned indicators at speeds comparable to the mo-
tions of the planets. )

It would appear that the ancient méchanical craft tradi-
tion was preserved in Islamic automatic water clocks. These
devices were celestial simulators with associated manikins
such as singing birds. (These were the ancestors of the
modern cuckoo clock.) Gadgets, operated through the mo-
tive power of a clock (such as moving or articulated figur-
ines) are referred to as “jackwork.” In the.Islamic clocks,
dripping water supplied the basic motion. The energy was
transmitted either through a block pulled by string or chain,
through string wound around a pulley, or by a gearing
device. This motion was used to trip levers consecutively,
thus opening doors, activating statuettes, causing balls to
fall on gongs, moving cves, heads, or bodies of figurines, or
turning globes or models of the heavens. Water was also
used to force air in such a way as to blow whistles and to
sound pipes.

This body of knowledge concerning clockwork and jack-
work arrived in Euope in the thirteenth century, associated
with ideas about perpetual motion machines. By 1320 the
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water clock was adapted to the working of complex auto-
mata simulating the Ptolemaic universe. The famous de
Dondi astrarium or planetarium, completed in Padua in
1364, had the primary purpose of depicting the motions of
the sun, moon, and the five planets according to the geocen-
tric theory. A series of edifice clocks were constructed at
Strasbourg and throughout Europe during the sixteenth to
eighteenth centuries. These large showpieces were often a
major feature of the great cathedrals. London’s Big Ben
belongs to this tradition. The association of jackwork with
clock continued with mechanical clocks, carillons, and in-
numerable other figurines serving as part of these monu-
mental automata.

clocks to computers

The clock is the technological ancestor of the modern

computer, and is the prototype of the complex scientific
instrument. Probably the development of the clock was
vital to the rise of experimental physics. But the mechanical
clock, like its ancient predecessors, seems not originally to
have had the primary puspose of telling time. The early
monumental clocks in Europe were showpieces depicting
eclipses and the motions of the heavenly bodies, and com-
puting the church calendar. The keeping of time and the
ringing of bells at intervals was a by-product of their main
function of enhancing an awareness of the greatness of God
in his orderly creation.
. Myths and legends of fantastic automata were rampant
during the Middle Ages. The philosopher Albertus Magnus
(1204-1282) was reputed to have constructed. a mobile
robot. Oracular heads were common: Pope Sylvester 11
devised a speaking head which made prophesies, and Roger
Bacon (1214-1292), who had a reputation as a magician,
constructed a similar device. Stories of man-made creatures
of flesh and blood made by alchemists and occultists go
back at least to the beginnings of the Christian Era. He-
brew mysticism contained formulas for making an artificial
man. These cabbalistic procedures had to be carried out
during an ecstatic state by combining sacred letters repre-
senting the basic attributes of the deity. The famous robot
called the golem was reputed to have been constructed in
1580 by Rabbi Loew of Prague. Tales of these types sur-
vived into modern times in such works of fiction as Goethe’s
Faust and the horror story Frankenstein. The latter book, by
Mary Shelley, was influenced not only by the golem legend,
but also by discussions between the poets Byron and
Shelley on the implications of the work of Erasmus Darwin
and Galvani on the chemical and electrical characteristics
of protoplasm.

Descartes (1596-1650), the philosopher who invented
analytical geometry, extended the idea of the machine to
the bodies of living beings. It seems likely that he was
influenced by jackwork or other automata which he-had
seen in Europe. There is a story that Descartes himself long
considered the construction of a human automaton. Ac-
cording to one tale, he actually built a gorgeous blonde
robot named Francine. However, during a sea voyage her
packing case was accidentally opened, and the captain of
the ship, thinking she was the work of a sorcerer, threw her
overboard.

During the Renaissance another line of technological
development took the form of devices in grottoes in the
fancy gardens of the aristocracy. Elaborate fountains and
waterfalls were built, following ancient Greek hydraulic
principles, with complex automata which moved and sang,.

In the royal chateau of Henry IV of France (1698) a

number of connected grottoes and fountains depicted fam-
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ous mythological characters in action. In the largest of
these chambers the legendary hero Perseus, fully armed,
descended from the ceiling with a sword and killed a
dragon rising from the water.

Still another branch in the evolution of machines was the
production of musical automata. These gadgets, which sur-
vive in our little modern music boxes, were very popular for
centuries. Numerous automata called androids were con-
structed, perhaps as early as the fifteenth century, in which
human figures played the piano and other instruments. In
1599 Queen Elizabeth of England made a gift of an organ
clock to the Sultan of Turkey. The mechanical organ was
first described in the seventeenth century. During the
eighteenth century a large variety of androids and other
automata, such as singing birds enclosed in snuff boxes,
were manufactured and sold all over the world.

The skill of the clockmaker gradually combined with the
craft of the jeweler, resulting in the production of numerous
fine works of mechanical art. As has been stated, the art of
making complex and delicate instruments, a development
indispensable to the rise of science, is traceable to the
clockmaker. The Pascaline, the digital computer built by
Pascal in 1645, made use of the same type of technology as
the elaborate musical automata which were built during
this period.

early logic

The idea of a calculus to explain all natural phenomena
stemmed from the “Art” of Ramon Lull (about 1272). Lull
conceived of a device, which can be thought of as an early
type of logic machine, embodying a universal algorithm.
This Art became one of the major intellectual forces in the
Renaissance, and is known to have had an important influ-
ence upon both Descartes and Leibnitz.

Lull developed his Art as the result of an ecstatic vision
(just as Descartes conceived of analytical geometry in a
dream). The conception behind his idea was that the entire
universe stemmed from basic archetypes or principles pre-
existing in the mind of God. These were the fundamental
exemplars of all created material things, and consisted of
such divine attributes as Goodness, Greatness, Eternity,
Power, Wisdom, Will, Virtue, Truth, and Glory. These
principles expanded into all of the levels of the natural
world. Thus, Goodness initially emanated into the goodness
of angels, next into the goodness of heavenly bodies, then
into the goodness of man, etc. '

In its simplest form, the Art of Ramon Lull consisted of a
set of concentric revolving wheels, on each of which was
inscribed the names of the archetypes. By turning the
wheels, it would be possible to form every possible combi-
nation of the basic factors. In this way, the characteristics of
any created thing could be calculated. Since Lull thought
within a Ptolemaic world view, his technique could be
applied to astrology to predict all earthly events.

In a certain sense, it might be stated that Ramon Lull
sought to create an idol. For if his Art had really worked, it
would have been possible to simulate completely the work-
ings of God in his creation. But Gidel and Turing have
proved that Lull’s dream cannot be attained, for no axiom
system or Turing machine can comprehend all of reality. It
could be said that, although Turing helped provide the idea
for the modern computer, he also showed that it is idolatry
lo overestimate ils capabilities.

(For further information on Lull the reader is referred to
the work of Frances A. Yates. Some of the leading historians
of automata are Derck J. de Solla Price, Alfred Chapuis,
Silvio Bedini, and Robert Brumbaugh.) ]
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“It better be able to plug into just about any machine.” '

Clift Sink. VP Mkt - g

o

“Producibility . ... that's the thing.”

“But it's got to cost under $3000 complete.”
. Bill Baird, VP M 1g.

s Ken Whitehouse, Mgr. Mkt ‘g,
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“| want to make state of the art improvements
in mag tape read/write circuits.”

““I insist on proven reliability.
Ted Hazle, Design Eng. : / ? ;
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Digitronics Model 3600 Magnetic Tape Handler is com-
plete, ready to use and priced under $3000. It includes
read/write electronics; read after write head; IBM 360 com-
patibility; 8'/2” reels; 25 ips speed; 120 ips rewind; BOT/EOT
detection; power supply and advance to load point; dual
head for easy deskewing; a combination of pulse width and
peak signal detection to provide the highest degree of noise

discrimination; single capstan drive photoelectrically con-
trolled; single or dual density; and in-line loading.

“they all got what they wanted or it
wouldn’t meet with my approval.”

RICHARD W. SONNENFELDT, Presicent

when every bit counts

P DIGITRUNICS GBORPORATIDN

Albertson, L. 1., New York 11507 (516) 484-1000
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Historically, computers have been viewed as
automatic devices for numeric computation or
volume data processing, and advances in
computer technology have almost exclusively
involved increases in these capabilities.

Today digital computers are faster and more
powerful than ever. But the technology of data
collection and dissemination has not kept pace.

Because of the urgency of much of the
information processed by the computer itis
essential that it respond within a time frame that
its results can be meaningfully utilized. And so it
has become vital to transmit input data directly
from its source to the computer and output data
directly to its destination. Furthermore, in order
to ecnomically distribute the power of a large
scale computing system, or to effectively utilize
the inherent value of a centralized data bank, it
has become necessary to communicate directly
and simultaneously with many geographically
remote areas.

To meet these demands the computer came to be
used not only as a computational device in the
traditional sense, but as a device for the control
of the communications network itself.

In order to perform this function, of course, a
portion of the computer’s time was required. But
to the extent that a computer performs
communications and control processing, its
capacity to perform its conventional computation
and data handling tasks is diminished. More
importantly, the real loss in having the central
computer handle communications and control
processing is that it was not designed for these
purposes; often its capabilities can be adapted to
such uses only in a cumbersome manner (for
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instance, it may not have the proper character
handling instructions), or it has expensive
capabilities which cannot be effectively utilized
(floating point instructions, for example).

Here’s what it means in dollars and cents . . . if

_you have a $1 million computer, and 30% of its

capacity is taken up with communications
processing (in many systems the percentage is
much higher), you ' really have a $300,000
communications processor.

That's an expensive piece of hardware, to say
nothing of the complex and equally expensive
operating system required to control it. An
internally programmed communications and
control processor specifically designed for those
applications is a superior — and less expensive —
way to go.

The CC-70 Programmed Buffered Multiplexer,
first member of a new family of communications
processing systems being introduced by
Computer Communications is specifically
designed for real-time communications and
control applications. It does a better job than
the central computer. And it does it far more
economically.

The CC-70 relieves your central computer of the
high overhead tasks associated with line
handling, polling, queuing, and message
assembly.

Under stored program control, the CC-70 can
handle multiple lines of varying speed — and
transmission characteristics in the same system.
Line adapters are offered for all standard data
sets, full or half-duplex, synchronous or
asynchronous, at speeds from 110 bps to 50,000
bps and higher.

Computer Commmmnications, b

701 W. Manchester Bivd.
Inglewood, California 90301
Telephone (213) 674-5300

CIRCLE 233 ON READER CARD

Hardware modularity and program flexibility are
central to the design of the CC-70. Its line
handling capability can be increased on a plug-in
module basis. Memory banks of 8K bytes each
can be added up to 64K bytes. Peripherals and
additional processing units can also be easily
added.

The CC-70 comes complete with line handling
and central processor'interface programs,
making it the most flexible communications
handler around. And, unlike most
communications processing systems, standard
computer channel interfaces are available to tie
the CC-70 to most popular computer
mainframes, including the IBM System/360 and
1130 computers, the CDC 3000/6000 series, and
the XDS Sigma series.

The CC-701 Communications/Control
Processor, control element for the CC-70
Programmed Buffered Multiplexer

FOR AMPEX CIRCLE 78 ON READER CARD —
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When programmer
Carol Ching ignores our
tape, we know we're
doing our joh.

Photo and Carol, courtesy Wells Fargo Bank

Computer programmer Carol Ching expects magnétic tape to every inch of every computer tape. For the final touch we
work. As long as it’s error free, she can ignore it. To make sure superclean every reel of tape during final winding, hermetically
she does ignore it, we’ve tailored our 870 Series CATT tape to seal it in a canister and pack it in a tape safe while still in our

clean room—a lot of work in order to go un-
noticed!
If you've got something you want to record
—if you want to get the results and forget
the tape—come to the people who pio-
neered the tape recording industry. Call
or write: Ampex Corporation, Magnetic
Tape Division, 401 Broadway, Red-
wood City, California 94063.

AMPEX

provide a product as trouble-free as possible.
Every reel of Ampex 870 CATT tape gets the full
treatment in the world’s most modern tape plant
before it ever sees a transport. Our special for-
mulation and manufacturing process eli-
minates data destroying dropouts. A
proprietary finishing process makes
this Ferroshecn® tape flawlessly
smooth for longer tape and head

life. Precision slitting eliminates
skew problems and edge debris that
cause transient errors.

Then, just to cnsure there are no man-

ufacturing defects, we completely test TAPES FOR EVERY NEED
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... is a stand alone, off-line data information
display system operating from its own local
data base... Since the BR-700 is a completely
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out software . . . The controller and the local
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ator stations . . . Off-line message composition
- and validation assure error-free transmissions
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“Up to 16 Stations
With a Local Data Base
Off Line...Without Software”

APPLICATIONS

m Message Composition
and Transmission

m [nformation
Dissemination

® Message Editing
m Data Base Update

... The BR-700 has provisions for communi-
cating with printers, mag tape, modems, com-
puters, and other operator stations of the
system . . . Bulk data transfers may be accom-
plished into and out of the BR-700 storage at
high speed when communicating with a
central data bank . . . For additional informa-
tion contact the Bunker-Ramo Marketing
Department.

DATAMATION




1969:
AN OVERVIEW
OF THE NEWS

by Aubrey Dahl, Associate Editor

roo-==  The 60’s have passed, a political and social

decade for the ages, a time when the computer

took its place in the function of society, when it

woee—n] Dbecame the tool of man in the most mundane

and most magnificent of enterprises: It continued to keep

“track of invoices, and it landed men on the surface of the
moon.

It would seem fitting that the last year of a decade should
be focal, should be the culmination of 10 years of events,
should provide some answers—but this seldom is the case.

1969 was, however, the impossible year of the Jets and
the Mets.

It was not, lamentably, the year that trends and direc-
tions became clear, although trends and directions seemed
to abound. To call it an explosive year for the industry
would be tiresome and iterative, because explosiveness has
been a continuing phenomenon of the decade for the com-
puter. It was, instead, a year for taking stock (including
options and profits), and watching the industry expand
instead of explode.

And it was the year of the lawsuit and the announcement
of the unbundling, .

Control Data Corp. was the first to file suit against 1M,
in the last month of 1968, charging violation of the Sher-
man Antitrust Act. The second legal action against 1BM was
instituted early in January by a leasing firm, Data Process-
ing Financial & General, which charged violation of the
antitrust laws, the Consent Decree of 1956, and state unfair
competition laws. (Allusions to the Consent Decree were
later ordered stricken from the complaints by Federal Dis-
trict Court Judge Phillip Neville in St. Paul, Minn., ultimate
site of the firms’ antitrust proceedings. He did, however,
reject 1BM’s plan that would have required the plaintiffs to

_prove market damages before they would be allowed to
look over 1BM’s books. They now will be entitled to go over
the books in “simultaneous discovery” proceedings.)

The Dept. of Justice shortly followed suit with a suit of
its own, filed the day before Lyndon Johnson left the
Presidency in January.

Applied Data Research, Inc., Princeton, N.]J. software
firm, was the third commercial company to file an antitrust
actior: (in April), to be followed by Programmatics, Inc., an

"L.A. based software firm (which apr later acquired) that
followed a different tack by seeking an injunction to pre-
vent 1BM from distributing without charge its 483 Sort
program, a successor to the 450 Sort, with which Program-
matics proprietary package, Pi Sort, operates. Programmat-
ics contended that 1BM developed the new program (Pi
Sort isn’t compatible with it) to shut the software house out
of the market. The injunction was denied and Programmat-
ics is appealing.

The four firms’ suits will be heard on a consolidated basis,
and speculation is that M will attempt to negotiate for
another consent decree, which could take around four years
to establish.

January 1970

" lawsuits, unbundling, and pigeons

Lots of people sued lots of people in 1969. Scientific
Control Corp., Dallas, sued cpc and its subsidiary, Com-
mercial Credit Corp. (the complaint since dropped), for
allegedly réneging on a $4.5 million loan. ssc badly needed
the money, as was evidenced in November when the firm
filed a petition for protection from its creditors under the
provisions of Chapter 11 of the National Bankruptey Act.
For the first Fy quarter ending July 31, scc had a net loss of
$1.6 million on sales of $2.5 million. The loss was blamed on
expenses incurred in product development and the more
than $1 million spent on organizing and staffing a national
marketing team. The company reportedly has a $40 million
backlog and expects to attract the necessary financing to stay
in business.

cpc already was fighting a suit for patent infringement,
charged by Potter Instrument Co., Inc., in Plainview, N.Y.
18m sued Cogar Corp. for allegedly misusing trade secrets.
Itek Corp. sued rca for allegedly infringing a patent on an
electronic photocomposition system in the construction of
the rca Videocomp. Motor Replacements, Inc., sued 1M
for $5 billion (it was a “class” suit, in which all 1BM
computer users were represented by mmi) charging that
because of unbundling 1BM would not follow through on an
agreement to provide “lifetime programming services”
without charge. As in all suits against 18M, the defendant
denied all, and promised to defend itself vigorously.

In still another suit, Greyhound Computer Corp. filed
against 18M for unbundling, declaring that the policy would
drive them out of business, and that the 3% cut in hardware
prices would make it impossible for them to get back their
investment in the required period of time. 1BM retorted that
Greyhound was the only leasing company that agreed to
provide equipment at a guaranteed level below 1BM’s pric-
ing, thus making it mandatory for Greyhound to cut its own
prices.

Aside from the suits against 18BM aimed at breaking up
the empire, the raft of other legal actions that continued to
float over the industry seemed to indicate a widespread case
of the jitters in a business that is beginning to shake out and
is not yet keyed to the rest of the nation’s economy. An
atmosphere of self-protection and perhaps even a form of
professional paranoia seems to be replacing the excitement
and good will that personified the early days.

And in 1969, the heretofore esoteric world of the com-
puter found itself in the real world as some of its constitu-
ents made themselves heard on such controversial issues as
the antiballistic missile system and the war in Vietnam.
Raucous but concerned voices were raised at the sycc panel
titled “urcENT—Increased Dialogue With Society” as a
group called the Computer Professionals for Peace vocally
protested what seemed to them the bland nature of the
panel proceedings in vocabulary that included Anglo-Saxon
expletives (four-letter and otherwise) normally reserved for
more private verbal punctuation. The gathering was upset,
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1969: AN OVERVIEW OF THE NEWS...

which certainly must have been one of the intentions of the
ccp, but the import was clear: a significant segment of
computer people, primarily young people, is, like the young
everywhere, challenging the traditional concepts of its el-
ders and demanding that attention be paid to the social
implicaticns of the machines that enable men to shoot at the
moon and at each other with ever-increasing efficiency.

And it was the year of the announcement of the unbun-
dling. On June 23, possibly in reaction to the antitrust suits,
although 1BMm insisted the move had been in the works for
some time, the dominant computer manufacturer told an
expectant industry (1BM had announced in Dec. ’68 that it
was going to make an announcement) that effective Jan. 1,
1970, it would separate hardware and software prices and
also would charge for theretofore “free” programming
maintenance by field engineers and systems engineering
help. 1BM also put a price tag on professional-level edp
education courses.

Reaction to the unbundling was varied, optimistic, di-
verse, pessimistic, dissimilar, and cautious. Software entre-
preneurs generally were hopeful that 1BM’s separate pricing
of software would enable them to compete more formidably
than in the past, but there also were those who feared that
1BM would establish such low prices on programs that
competition would be difficult.

Much the same hesitant stance could be found among
the mainframe manufacturers, most of whom dithered a lot
before making their own unbundling decisions, which, for
the greater part, were equivocal. Control Data, perhaps in
an effort to come to court with clean hands, went even
further than 1BM in unbundling by not only separating

“It was the year of
the lawsuit and the unbundling
announcement.”

prices for the same goods and services as its opponent, but
also separating maintenance support. Also unbundling in
varying degrees were General Electric, Burroughs, National
Cash Register, and Xerox Data Systems. Electing to absorb
the costs of services and software were Rca, Umvac and
Honeywell.

The full impact of the lawsuits and the unbundling could
only be speculated on as 1969 ended and the separate
pricing went into effect. 18M might be split up into four $25
billion corporations; its fees might be high enough to force
users to seek outside services, or be so competitive that
competitors might wish for the good old days, or none or a
combination of the foregoing. Some results will be forth-

coming when users receive their second-quarter bills in

1970. On to the wailing wall.

1969 was the year a quarter of a million antiwar demon-
strators walked the streets of Washington, D.C., one day
calling for peace in Vietnam. And it was the year another
quarter million gathered in Woodstock, N.Y., to groove in a
farmer’s pasture.

One of the more pressing matters facing the industry, the
people and their Congress was the issue of personal privacy.
As credit, banking and insurance firms continued to amass
large data banks of their own, the Congress toyed with the
idea of a federal data bank and considered a bill that would
give credit customers the right of access to their personal
files. Many state legislatures also were trying to determine
the proper procedures necessary to protect the consumer
from invasion of privacy. The census questionnaire, due to
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be distributed in 1970, is sure to plovoke further agitation
over the rights of government to inquire into the pllV'lte
affairs of its citizens.

The struggle for standards in the industry continued as
slow, inching strides were made toward a desired conform-
ity. The Army, Navy and Air Force all settled on the usast
standard for coBoL compilers, cffective Jan. 1, 70, but
nothing was said about nonstandard extensions. PL/I was
given new life as an X3 committec was formed to evaluate
it once more, and then late in the year BEMa voted to
dissolve X3.4, the Subcommittee on Common Programming
Languages, and the future of pL/1 will probably rest with
spARC (Standards Planning and Requirements Commit-
tee), which will cooperate with ecma (European Comput-
er Manufacturers Association) on an international basis.
X3.4 was only the first of all the X.3 committees that will be
phased out. ascir was finally approved as a federal stan-
dard, but the battle between ocr-A and oCR-B continues as
machine-readable and human-readable proponents remain

“Personal privacy was one
of the pressing matters
facing the industry.”

locked in contention. Delay in standards has become stan-
dard.

In terms of delay, one involved observer’s view of the
year is that “In 1969 we delivered what we promised in
1967 for use in 1968. In 1964, we ordered third-generation
equipment, in 1965-66 we installed it. 1966 and 1967 were
totally devoted to converting and learning (in that order).
By 1967 we had fulfilled the promises we had allowed the
salesmen to goad us into, and so that year we made prom-
ises all by ourselves and delivered the big on-line systems
with integrated files, the network of terminals, etc., just one
year late—in 1969. In addition, many users (quite a few in
government) finally got their third-generation equipment
and started the conversion cycle themselves. There was
even some price-cutting, since the third-generation machine
is almost at the end-of its manufacturing life. Finally, in
1969 some shops at last received reliable third-generation
software and began practical exploitation of multipro-
gramming.”

Beginning its manufacturing life in 1969 was System/3,
1BM’s new low-end accounting system for the small business
user. System/3, with its small 96-character card, model
programming packages, and special peripherals, did several
things to the market place. It picked “up thousands of new
users (although there reportedly is slippage in delivery),
signaled more specifically how 1BM would be pricing under
unbundling, and temporarily barred outside peripheral
makers from that market because of the unique peripherals.
One observer noted that System/3 psychologically primed
the small business user for computer use and, consequently,
he is thinking computer and may also look at other manu-
facturers, opening up new markets for them.

‘The stock market flattened out during the year. It was in
1967 and °68 that the front offices of brokerage firms
shamelessly pushed the glamour computer stocks to un-
dreamed of price/earnings and price/no earnings multiples,
while the back offices suffered from the ills of nonexistent or
shamefully poor computer operations. Hundreds of new
companies and stock issues appeared. By mid-1969, how-
ever, world events, inflation, and the accompanying high
interest rates eroded stock market optimism and the avail-
ability of venture capital. Though new firms continued to
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proliferate and go public, hundreds more appeared in the
merger and acquisition column. Some had never received
their “second money” from original investors; others, though
sound, sought the greater financial stability afforded by
older, more established firms in and outside the industry;
and still others had overestimated their markets, product,
and business sense.

One of the noteworthiest acquisitions was that of profit-
able, “old-line” Scientific Data Systems (which became
xps) by Xerox Corp., and the kind of copier that will
emerge from that merger remains to be seen. In other
developments, Electronic Data Systems tried to acquire
Collins Radio and was rebuffed, and System Development
Corp., longtime semisubsidiary of the Air Force, evolved a
plan to convert itself into a profit-making firm and ultimate-
ly to go public.

And another company was heard from in uncertain terms
in 1969. Viatron Computer Systems, Inc., continued its
barrage of advertising to sell its System 21, the $39-a-
month “computer station” that uses Lsi, and even an-
nounced two new “low cost general purpose” computers at
$99 and $199 a month to operate with System 21. Viatron
racked up losses of $5 million in the first nine months of the
year, but it made its first two deliveries in November (won’t
say where or to whom . . . it doesn’t want the initial users
inundated with inquiries as to how it does or doesn’t work)
and is said to have a tremendous backlog. It also has
adopted a novel marketing approach, is now selling and
leasing its gear through regional companies, most of them
software houses,

It was the year California was supposed to sink slowly in
the West and disappear as the result of an earthquake,
according to sayers of sooth, but it didn’t.

It isn’t known whether the moon quakes but the world
did as Armstrong and Aldrin in Eagle settled slowly to
touch down on the lunar surface. The navigation and
guidance computer on board became overloaded because
the rendezvous radar was inputting redundant (at that
time) navigation data on the position of the circling com-
mand module, Columbia. The issue was whether to abort
the landing and it was two groundling heroes, guidance

“In 1969 we delivered
what we promised in '67
for use in '68.”

officer Stephen Bales and astronaut Charlie Duke, who
resolved it. They told the crew to keep the onboard com-
puter loading to a minimum by not interrogating the pro-
cessor about the status of the landing radar unit and letting
ground monitor take over the job, directing the information
to the crew as the module descended. Bales then called out
the landing radar information, which was relayed imme-
diately by Duke, and the Eagle settled to its perch on the
moon. The giant step soon followed. '

Another computer-related government effort was Presi-
dent Nixon’s job data bank program, which is now in
operation in over 20 major U.S. cities. Secretary of Labor
George P. Schultz estimates that more than 100,000 jobs
will have been filled by this method by mid-1970. It will be
installed in over 55 cities by June '70.
~ And in 1969 Lana Turner headed for her seventh di-
vorce. One more and she’ll be octal.

Then there are the trends. Facilities management, mini-
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computers, and key-to-rotary memory seem to have been
the most apparent during the year. With the unbundling,
there suddenly appeared numberless former 1BMers and
others who can manage your facility better than you or 18Mm
can. And maybe they can.

The minicomputer story was the 16-bit machines, the
PDP-II, just announced, the Supernova, the ppc-816 from
Computer Automation, the General Automation 18-30, Var-
ian’s 620i, etc. The future story revolves on which of the
minicomputer companies will develop into full fledged
marketing entities—contenders are Varian, Data General,
Computer Automation and General Automation, with pEC
and Hewlett-Packard already there. Redcor and Interdata
are after it, too. And prices are dropping.

Keyboard-to-rotary memory data entry was a new devel-
opment in 1969 and most of the companies in the market
are less than a year old, with only a few having systems in
actual operation. Computer Machinery Corp., the first to
announce entry, seemingly has the lead in the field, with
Realtronics and Logic Corp. following. Since then, Consoli-
dated Computer Services of Canada, Systems Engineering
Labs, Penta Computer Associates, Inc., and Inforex have

“Penta’s pigeons perched
precariously.”

joined the group. Essentially, the keyboard-to-rotary mem-
ory data entry system comprises a number of keyboard
terminals (usually 16 or 32), a supervisory terminal, a small
computer, a mag disc or drum and a tape drive, and it’s all
to optimize input. )

Penta figured one way to publicize its product was to
send homing pigeons to key computer executives with an
interest card attached for the exec to fill out and return with
the pigeon to a Penta hq somewhere. Only trouble was, the
pigeons were not trained to home anywhere (they were
simply obtained from a bird farm in Ohio) and, at last
report, many of them roost atop the execs” office buildings,
from where at least they might be able to wreak some kind

of revenge.
And there were computer applications just as frivolous
(or pertinent and meaningful, depending . . . ), such as

personality analysis by computer utilizing those ever-popu-
lar sciences of astrology and graphology. Or rating football
teams (was Namath programmed?) and baseball teams
(Ron Swoboda?) and a date reminder service (your mother-
in-law’s dental appointment) and somewhere, someone was
trying to determine the probability of the Creation.

Serious applications were being developed and effected
covering the range of national activity. The computer
loomed increasingly important in the operations of the stock
market, hospitals, education, ticket reservation systems, and
retailing, with predictions that its use in credit operations
and purchasing would become the biggest factor in the
continued growth of the industry.

Many events occurred during the year that deserved and
were given headline stories, but we'll deal with them here
in the “Shortlines” format borrowed from the News Briefs
section: Leasco attempted to acquire Britain’s Pergamon
Press in another effort to diversify, bought 38% of the stock,
and then sued for the $22 million purchase price, claiming
misrepresentation, and was countersued . . . New firms and
mergers and acquisitions climbed steadily in numbers, and,
after stock profits were realized, nonmergers became daily
announcements . . . the proliferation of similar company
names caused confusion and will continue to do so . . . More
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service centers sprang up but things don’t seem to be going
well for them ... The acm was in financial trouble and
aFIps will run aca’s 1970 convention . . . SICSIC, ACM’S
committee on social implications, was killed in a flurry of
misunderstanding and then was reborn at the acm San
Francisco meeting . . . There was a riot at Montreal
University over suspected racial slurs and several computers
were destroyed, perhaps indicating the need for off-campus
duplicate protection : . . The Department of Defense is still
the world’s biggest computer user, with 14,000 computers
of one kind or another spread throughout its domain .
West-to-East export tariffs were eased slightly . . . And
Commander Grace Hopper was named ppMa’s Man of the
Year.

And the industry lost three gifted and beloved pioneers:

HARDWARE,

Ascher Opler, whose contributions were legion and legen-
dary; John W. Haanstra, vice president and general man-
ager of GE’s Systems Equipment Division, who was a mov-
ing force in the development of 1BM’s 1401; and Warren S.
McCulloch, one of the earliest theoreticians, who collabo-
rated with Norbert Weiner and Walter Pitts in the devel-
opment of the concept of cybernetics.

The industry matures.

The 70’s are with us. What they might bring is forecast
elsewhere in this issue for us by predictors who are ever
fearless. But if we are not to ignore the past, it would seem
that all but the most outrageous predictions will be out-
stripped by the coming realities. And even the most out-
rageous may come to pass.

There were men on the moon in 1969, B

the changing emphases

SOFTWARE TRENDS: 1969

by R. A. McLaughlin, Assoc. Editor

[7"7""7 71 Several new or continuing trends were evident
‘ | in 1969’s proliferation of computer products.

—_— ,_J many prices, a greater emphasis on input/out-

put processing, and the expansion of new markets for

specialized peripherals and dedicated processors.

The prices of computer components and subsystems from
core stacks to minicomputers have dropped dramatically
over the past 12-18 months. Computer related products are
now being produced in such quantities that they are
vended as from a retail store catalog. Certain common core
stacks, for example, can be bought in quantities for 50% of
what they sold for 18 months ago. On a tiny component lev-
el, the gallium arsenide diode used in optical memories, in-
frared-sending data set replacements, and photosensing
card readers has fallen in price from $10 to $2 in the same
time span. The end user saw this volume buying and
building reflected in such things as price cuts from 19%
to 38% in the sale price of some minicomputers, and in
stiffer competition on the part of the manufacturers for his
hardware dollar.

Part of the higher volume sales of the minicomputers can
be explained by the increased application of the mini as a
building block in a dedicated, specialized processing sys-
tem. As an example, several years ago Fourier transforms
were something for Cooley and Tukey to write a thesis on.
Last year, a half dozen manufacturers constructed special
processors around the transformations for use in vibration
analysis and seismic data processing. Similarly, many mini-
computer or midicomputer manufacturers constructed com-
munications concentrators and front end processors from
their devices. '

While the processing element has found itself being used
increasingly as a building block, the communications, 1/0,
and even digital control aspects of computer systems have
been receiving special attention. This trend has been most
apparent in large scale systems, but even a minicomputer
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Among them were the selective lowering of .

must have sophisticated architecture to get by in today’s
marketplace. That wasn’t always true.

The market for specialized processing and control sys-
tems was not the only one to come in for additional atten-
tion. Two kinds of peripherals shared in the interest. First,
there was a rush to build plug-to-plug compatible full-size
peripherals like 1BM-compatible tape handlers and disc
drives. This may have been precipitated in part by an
increased willingness on the part of the government and
some sophisticated users to consider buying these items
from a vendor other than the mainframe supplier.

Second, at the other end of the size scale, a new family of
peripherals may have been quietly gathering. Desk-top or
table-top magnetic tape units, disc drives, printers, and
card equipment are already commonplace, but the intro-
duction of a digital magnetic tape cassette drive may have
signaled something new. The cassette could be the front-
runner of a whole family of really tiny peripherals for
minicomputers and terminals, and that family might extend
in the 70’s to include multiple-spindle disc storage subsys-
tems and other imaginative miniatures.

Probably the most important product development of the
year was IBM’s System/3. Although the figures have not
been officially released, rumor has it that the small business
machines have already been spoken for in twice the quanti-
ty that 1BM expected. The small scale processor reached a
very broad and relatively untapped audience by offering in-
house data processing capabilities of a high order at a
relatively low price. The system did not meet with complete
acceptance, however, because 18M chose to give the ma-
chine a new card format—the 96-column mini card—and a 6-
bit Bcp character code rather than ascir.

At the super-scale end of the computer business there
were two developments that may portend future architec-
tural changes in all machines. One development was the use
of an intermediate computer memory, a small fast core or
LsT cache that interfaced the cpu with main core and
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made the larger core look like it had a much faster access
time. The second development was the implementation of
an elegant set of logic referred to as Tomasulo’s algorithm, a
hardware/software strategem that makes it possible for a
single processor machine to overlap arithmetic instructions
as if it had redundant arithmetic processors. Applying these
two lessons to smaller computers could result in significantly
faster machines at a relatively low hardware cost.

If any single hardware technology stands out in 1969’s
products, it is optics. That sounds like a strange statement,
but new products like remote optical character recognition
- terminals, optical read-only memories, infrared-sending
transceivers, and laser-based tape memories all came into
prominence during the year. Computer output microfilmers,
. which are also optical devices, broke through at least one
price/performance barrier during the year. One of these
even used fiber optics to form its characters. In addition,
laser displays and a photosensitive data cell memory were
also introduced.

The software side has had different problems. It seems to
be still gearing up for a bigger push. A thousand vendors
are out there, many of them selling similar packages. To
help them sell against each other, software marketing firms
have come into existence. To help the user buy, a couple of
vendor rating services and software encyclopaedias have
sprung up. There are even services that do almost the entire
job of contracting for software, including helping to write

WASHINGTON
REVIEW
AND FORECAST

by Phil Hirsch, Washington Editor

The top Washington story of 1969 was Ma Bell’s
battle with the dp industry for control of the
national telecommunications network. Troops on
both sides slogged through an ever-deepening
swamp of paperwork as the year progressed but, despite
much action, there was little progress.

When the year began, aT&T was on the defensive as a
result of the rcc’s Carterfone decision in the summer of
1968. Basically, the decision directed the company to let
telecommunications users connect independently made
modems and acoustic/inductive terminals to the switched
telephone network. Bell had been the exclusive supplier of
this equipment previously. aAT&T responded to the order by
filing new tariffs permitting the use of foreign attachments,
provided they were connected to the telephone system
through interfaces supplied exclusively by Bell.

Most users, together with-the Department of Justice,
indicated this arrangement would leave aT&T with as much
power as it had before to control telecommunications
services and prices, and to keep out competing terminal
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the program specifications, taking bids, determining if the
software produced meets the specifications, and comparing
software products.

One unexpected source for programs turned up, too. Big
companies that have traditionally written a good deal of
their own programs decided to market them. If many
aerospace firms and big businesses get involved in this, a
vast software reservoir may be opened. Price competition
may be hurt a little, because the big firms have already
absorbed the program development costs and anything they
make on a package will be gravy.

Finally, as if to prove the economy of buying software
package goods, one vendor wrote and sold a program for
computing the efficiency of in-house analysts. That ought to
be enough to jolt almost anyone. '

The biggest problems that result from all this hardware
and software growth are not really hardware or software
related. As a processor gets smaller, and less expensive, and
maybe more job-oriented, the most critical question be-
comes: “What do you do with it?”” Large scale circuit
integration holds the promise of a nearly-expendable pro-
cessor on a wafer. Expected this year is the delivery of a
$1000 processor on a card, limited in power admittedly but
not in application. When the computer thus becomes a
building block and its program is a plug-in too, what
application do you plug it into? The choices are waiting to
be found. n

bell baiting

equipment suppliers. Some critics thought the tariff should
be rejected; others felt it should be accepted temporarily
while Fcc explored the monopoly question in a formal
hearing. The commission ultimately decided to accept the
tariff and hold an informal conference.

Commissioner Nicholas Johnson dissented, and the Jus-
tice Department protested, arguing that these conferences
would only prolong the controversy without resolving it.
But the rcc majority refused to be swayed. Several users
said privately that Ma Bell had won a major victory.

The conferences didn’t get started until last fall. They
will continue throughout much if not all of 1970. The key
question facing the conferees is the same one presented to
the rcc in the Carterfone case: does AT&T (and the other
established communication carriers) have too much power
over telecommunication services and prices?

There were several other developments at the Fcc during
1969 which may affect the ultimate answer to that
question:

In August, Microwave Communications, Inc., after a six-
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BUSINESS.

The unit record business is in such
a state that it produces only about
$500,000,000 in annual revenues in this
country. Maybe only $600,000,000.

If that seems like a lot of money for a
vanishing business, consider the fact that
there are an estimated 600,000 punched
card machines now in use at more than
40,000 installations. -

A lot of equipment for a vanishing
business. And it takes a lot to maintain our
share of it. That's why we stock 16,000 parts,
why we reconditioned over 3,000 machines
during the past fiscal year, and that's why we
have a customer
service force of
almost 1,000 men
and more than
50 service

offices.

Some-

times we

wonder what

it would be

like in a

business that
wasn’t vanishing. But after all this time we're
usedtoit. People started waving handkerchiefs
at the unit record business fifteen years ago
when IBM brought out the 650. Then it was
the 705.Now it's System/3 and we're getting
the senior citizen treatment again.

Not that the unit record business hasn't
changed. But changed is not gone. Punched
card consumption keeps going up every
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more sophisticated
computers.

And if you think
the only people left

CIRCLE 154 ON READER CARD

year. Walk into just about any office and

~you'll find some familiar tabs and sorters

and verifiers still churning away. Still doing
the same jobs. Or doing new jobs, such as
low-cost computer editing and
back-up. Much as the IBM 1401
(remember when that vanished?)
is now being used in support of

in the unit record business are the brokers,
you are invited to contact one of our sales
representatives. He will assess your data
processing needs and recommend the
right machines for you. You can buy them
outright, or you can rent them short or long
term. Or both. However you choose to do it,
you will probably end up saving money.

The new ‘ «
computers, those
high-priced stars,
are getting a very
noisy reception.
Which is as it
should be.

But if you listen
closely, beneath all
the commotion you

“can hear the familiar sound of the punched

card machines. Humming away, getting the
work out. And, of course, needing attention.
That’s why we stock all those parts. They're
very important in a vanishing business.

. [0 Please send me your new unit record brochure.
. [ would like to discuss my data processing needs.

Name

Company

Address

: City State Zip

MAI Equipment Corporation

300 East 44th Street, New York, New York 10017




Oxide
disk packs
are obsolete.

DISCOMdid it.
With nickel-cobalt.

Even the color is different. The whole concept is different. From the
surface to the substrate.

A tough protective overcoat — practically wear-proof. When wear
eventually occurs, only this nonmagnetic coating is affected, not the
recording surface. No magnetic particles to bunch up, cling to vital metal
parts and cause wear, disk abrasion and errors.

A precision electroplated nickel-cobalt magnetic film. Our exclusive Polar
Plating process, done under Class-10,000 clean room conditions.

o———eAn undercoat of electroless nickel (nonmagnetic).
/A controlled texture on the aluminum substrate’s surface, so heads will

fly with the desired aerodynamics.

What's it all mean? A disk pack fundamentally better than the conven-
tional ferric oxide one. Better in trouble-free operation and long life. More
efficient use of your major investment in computer hardware, software
and people. Peace of mind for you and savings for your company.

DISCOM nickel-cobalt disk packs are priced comparably with most of
the ferric oxide ones. Middle-of-the-road prices for top-of-the-line quality.

Available in error-free and other quality classifications to suit your
application requirements and your budget.

Completely compatible, mechanically and electromagnetically, with IBM
and compatible drives for the six-high (1316) and 11-high (2316) disk
packs, of course.

If your DISCOM representative hasn't
been to see you yet, write or phone
collect for more information on how this
fundamental advance in disk packs can
benefit you.

2646 N Greenfield Rd | Mesa, Arizona 85201 | Phone (602) 964-2981

.W DISCOM INCORPORATED

A Subsidiary of Talley Industries, Inc.
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WASHINGTON REVIEW AND FORECAST...

year fight, won permission to operate a for-hire microwave
communication service between Chicago and St. Louis.
Mcrs rates will be far lower than Ma Bell’s, and mcr
customers will have a far wider choice of line capacities,
terminal configurations, and sharing arrangements, which
should reduce their costs further. The major significance of
the Mmcr decision is that it opens the door to creation of a
nationwide communications network capable of competing
with the existing data transmission services offered by the
established carriers. mct has already asked the commission

“With the FCC decision,
Ma Bell had won
a major victory.”

for permission to extend its Chicago-St. Louis link, and
University Computing Co. has applied for a license to
operate a competing microwave system.

In the course of considering these applications, the Fcc is
going to have to decide whether it has the power to control
interconnection among the systems of different carriers.
Historically, such arrangements have been beyond govern-
ment regulation, and Ma Bell, in an effort to limit the
competitive threat posed by Mcr and other commercial mi-
crowave system operators, is trying hard to maintain the
status quo. But the commission, in its mcr decision, clearly
‘indicated that Bell would either agree voluntarily to con-
nect with »cr or face the prospect of being ordered to do
so.

Another threat to aAT&T’s monopoly was implicit in the
Stanford Research Institute’s analysis of the growing inter-
relationship of computers and communications. This inter-
relationship was the subject of a lengthy rcc inquiry in
1968. The seven-volume smi report summarized the re-
sponses and made several recommendations. One was that
any responsible company wanting to offer data communica-
tion services should be allowed to do so. Government re-
straints should be designed only to prevent market cream-
skimming and promote system interconnection. smr also
thought that no common carrier, except for Western Union
and possibly cT&E, should be allowed to sell commercial dp
services. ‘

While the rcc was trying to convert the war between Ma
Bell and the dp industry into a symbiotic relationship, the

“Computer programs can be

patented, the court ruled.”

U.S. Court of Customs and Patent Appeals made somewhat
more progress in settling another dispute. In August, ccpa
overturned a long-established government policy by ruling
that computer programs can be patented, provided they
encompass “unobvious” machine processes and clearly ex-
clude operations performed manually (by pencil and paper,
for example). But it remains to be seen whether patents will
solve the software developer’s problem. Distinguishing
among competing claims is going to be difficult. Also, it
usually takes quite a while to obtain a patent; many pro-
grams will become obsolete before this exercise can be
completed.

Most software developers applauded the ccpa decision. -

Soon afterward, they received more good news when the
rs decided that software development costs can be either
expensed or capitalized. Computer users who purchase
software separately are given the same basic options, while
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those who buy on a bundled basis must capitalize their
investment over the operating life of the hardware. One
likely effect of the 1rs ukase is that software purchasers will
be encouraged to buy separately priced programs.

The Budget Bureau apparently has decided to give simi-
lar encouragement to federal dp users. This is one result of a
three-day meeting BoB convened last September in Char-
lottesville, Va., at which federal dp users and industry
representatives discussed the pros and cons of separately
priced hardware and software. Federal development of
standard interfaces that would allow independently manu-
factured peripherals to be mated with a greater variety of
cpu’s is another possible result of the Charlottesville meet-
ing. These moves are part of a continuing effort by Bos—the
chief dp policymaker within the executive branch—to pro-
mote standardization. A major accomplishment in that area
during the year was adoption of asci as the federal govern-
ment’s information interchange code.

As the year ended, there were several other develop-
ments pregnant with significant possibilities:

It seems likely that, early this year, the rcc will authorize
development of a multipurpose domestic satellite system
capable of handling data.

GE and Com-Share are embroiled in a fight with Ohio
Bell over charges for “information service access lines”
(1saL’s) that may affect similar rates throughout the coun-

“Adoption of ASCII
by the government was

a major accomplishment.”

try. Another possibility is that the 1sav fight will prod the
Fcc into assuming greater jurisdiction over this service.
Operators of multistate commercial on-line t-s service cen-
ters say this move will get them out from under the thumb
of state public utility commissions, whose competence and
objectivity often leave much to be desired. Greater federal
jurisdiction, add the service center operators, will also en-
able them to offer the same services to all customers. They
can’t do so now because of the different rates and terminal
equipment configurations offered by various local telephone
companies.

Late in 1969, pop, after months of delay, decided to go
ahead with procurement of the World Wide Military Com-
mand and Control System. Initially, 34 systems will be
acquired. Ultimately, Wimmix could be the biggest general
purpose computer buy ever undertaken anywhere. It is
likely to affect m8M’s dominance of the dp market, future
development of transferable software, and standardization
of other hardware and software within the federal
government,

On Capitol Hill, the House Judiciary Committee is inves-
tigating the acquisition practices of Leasco, Litton, and rrT,
among other firms; legislation aimed at curbing conglomer-
ation is a possible result. A related effort was launched in
the House Banking Committee last,year, when it considered
legislation curbing one-bank holding companies. Late in the
year, the House passed a bill that contains a number of
restrictions desired by the dp service industry.

The House also passed and sent to the Senate a bill that
would permit greater trade with the Iron Curtain countries.
The Senate, meanwhile, approved another measure that
would give consumers greater access to their credit bureau
dossiers. And a computerized information retrieval system
for the House was being considered. n
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NOW...
Low cost plug-for-plug replacement

of System/360 original tape units
fromT1!

Unplug the original tape units, plug in the Series
924 Magnetic Tape units. Your System/360 gets
better performance at lower cost. Whether you lease
or purchase, the new Series 924 units offer a lower
price than original equipment (as much as 50%),
and better performance in tape and data handling.

Your tapes will last longer, data transfer will be
more reliable and routine maintenance requirements

will be lower. If you are considering updating or
enlarging your System/360, or if you simply want
to reduce costs and tape-unit downtime, get the
facts from Texas Instruments!

Write or call Industrial Products division, Texas
Instruments Incorporated, P.O.Box 66027, o
Houston, Texas 77006 (713-526-1411). [7
Ask for data about the Series 924.

TEXAS INSTRUMENTS

INCORPORATED
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this is your
INTERDATA

communications

processor calling...

To save you a boatload of dimes by
concentrating dozens of remote ter-
minals over a single high speed line.
We'll even put it in a remole phone
booth, if that's where you'd like it.
It's got the kind of reliability that will
permit thousands of hours of unat-
tended operation ... and features that
make it completely sell-operating such
as — automatic line control, automa-
tic dial-up, error checking and moes-
sage processing.

[ )
EFIRIVEWARE
makes the difference

A unique approach- we have
achieved an advancement in the state
of art by packing strategic functions
in read-only-memory. What you get is
phenomenal 400 nanosecond process-
ing speed and non-destructible pro-
grams. What il means is a capacity
for more lines . .. a capability of more
message processing.

There is a whole family of com-
munications processors built around
this idea. And they're operational
NOW in applications which range
from remote concentration to “front
end” preprocessing for machines like
the IBM 360, Burroughs 5500 and
Univac 1108.

Call Vic Spencer collect at 201-229-
4040 if you'd like more information,
or write.

LN IERER,

2 Crescent Place, Oceanport, N.J. 07757
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Cogar Mind Joggers have developed memories that make old
ferrite cores look a little rotund. But they haven't yet nudged
the donuts into retirement. O Instead, they've jogged the core

. , . memory. Made it
Mind Jogglng adds faster. Leaner. Added

years to its longevity.

Stamina to O Sure, the time-hon-

ﬂabby Old memories_ ored donuts are over-
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weight. But like fat
people, they tend to be friendly. They're familiar. And for slow
main storage in the large capacity range, they're still a pretty
good investment. (O Especially if they're already paid for.
O What Cogar monolithic memory systems can do is make tired
ferrites behave like lean, high-speed new technology memories.
[0 Take a Cogar high performance read/write memory. It's fast.
40ns access time. 80ns cycle time. And it packs a lot of storage
into a small space. 9K bits on an eight-inch card. O Now use it
as a buffer in front of a massive old ferrite core memory. How?
With the help of Cogar systems applications engineers. They'll
custom tailor a monolithic buffer memory to your exacting
specifications. Design it to plug into your main frame equip-
ment. Jog the core memory you're presently using. O You get
the modern monolithic’s high speed in and out. And you get the
large capacity, low cost storage of the friendly overweight
donuts. O It's a neat combination. It may be the best way for you
to ease into the wonderful world of monolithic memory systems.
A practical way to add new performance to existing main frame
equipment

designs. COGAR: The Mind Joggers-

O Mono-

lithic buffer memory systems. A mind jogging idea from Cogar.
OO0 Thinkabout the possibilities. T1 Cogar Corporation. All Angels
Road, Wappingers Falls, New York 12590. (914) 297-4323

®1969 Cogar Corporation
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ALSO SPRACH
VON NEUMANN

by Eric Blodax
with illustrations

Stew Burgess

i suggested that I write a nostalgic series on the
. early days of digital computing, I thought it was

{ "7 PROLOGUE: When the editor of DaTaMATION
| ‘\
]

i a dumb idea. In fact 1 was insulted. After all,
the edltor referred to me as a “genuine old-timer.” I lnow

I'm genuine, but I'm not that old.

However, after honest contemplation, I must admit that I
have been around “computing,” whatever that may be, for a
long- time. I've been in the machine room, and the key-
punch room, and the programming room, and the logic
design room. I've been in the circuit board room and the
solder dip room, and in just about every other room with
occasionally too little time to make the bathroom.

1 did not work on the Harvard Mark I, as some of my
friends did. But I did work with some of the squirreliest
contraptions. ever. called computers. It may be, in fact, that
a cross section recounting of how it used to be may help put
some of today’s wet-eared, callow kids in their proper place.
They may even realize how soft they have it with their
preprinted coding forms and their big paychecks.

This is apologia in toto, if any be required or excusable,

for what follows.

It all began by accident. There is no sensible reason that
I should have been swept up into the computing business. I
might have had a perfectly respectable job in used car sales
or in burglary, but it was not to be. I was actually enjoying
a perfectly fine job as a junior engineer, grade B, in the
Airship Foundry. I was in full charge of a small group of
sweaty ladies who did engineering calculations by poking
at a room full of rickety Marchants!.

Then Old Robert came along. I call him old because he
must have been nearly 30 at the time. Besides, I change his
name as 1 frequently do in this opus in order to protect the

1 Marchant: A now-extinct, sickly-green model of an electromechanical
desk calculator, push-button actuated.
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guilty.

Old Robert was a new, hot-rock hire out of the Compet-
ing Aircraft Corporation of America. Competing Aircraft
exercised its advertised leadership by being way out front in
the application of computing to new design glitches. Robert
had became disgruntled when some ten-dollar-a-day ad-
ministrator misplaced his parking pass, and he had to walk
into the plant from Glendale. Robert was thus gleeful when
he was hired into our Way-Out-Research Staff by Dr.
Attenuator, our beloved and fearless old leader. Robert
arrived at the Airship Foundry in due time to teach all us
clods how it really was out in the modern world.

Robert promptly recruited me to become the first “pro-
grammer” in the place. This was an obvious wise move on

DATAMATION



Data General Corporation, Southboro, Mass. (617)-485-9100

IS HIS MINI COMPUTER
ALLTHAT GOOD?ORIS IT
HIS SALESMANSHIP?

Every knock on the door these daysis
another mini computer salesman.

Most of the companies you can rule out
without even talking with them. But there are
three or four of us you really have to talk to.

And four is a lot of mini computer pitches
to have to evaluate.

So this is what Data General’s going to do.

We're going to send you not just another
mini computer salesman. Not just another guy
with a shoeshine and a smile who knows only
enough about mini computers to tell you just
what his company told him to tell you.

We're going to send you a Data General
applications engineer who probably knows a lot
more about mini computers than anyone in your
company. A man who has specific instructions
from us to tell you to forget about Data General
if our computers aren’t right for you.

We'll also tell you enough about our two
mini computers right now so you’ll know
whether we’re in your ballpark or not on the
basis of this ad alone.

Both our Nova and Supernova have multi-
accumulator organizations, 16-bit word length
and a simple package design. They’re 5%4" high.
Their read-only memories are interchangeable
with their core memories.

Novain a basic4K configuration with
Teletype interface goes for $7950.

Supernova has an add time of 800 nano-
seconds from core memory, 300 nanoseconds
from read-only. Inits basic 4K configuration,
Supernova goes for $11,700.

If neither of these Data General mini
computers sounds like what you'’re looking for,
so long.

It’s been nice talking to you.

DATA GENERAL

Makers of Nova and Supernova mini computers.
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One of the 74 special things we do t mae bettér c;om;;ute

We gear our entire manufacturing This means having our own cleanroom We use a stainless steel programmed
process toward giving you tapes and laundry. Because if we sent our wash washer: 2 wash cycles, 3 rinse cycles.
disc packs without any foreign downtown, we'd be getting bits of
particles, chips, nodules, scratches, downtown back. And it could show up We use a special blend of synthetic,
dirt indents, holes, or any other on your tape or disc pack. non-ionic detergent, alkali, and bleach.
kind of error or drop-out. And for the rinse, we use antistat

So every day we launder 500 dacron softener and a ‘“‘sour’” that neutralizes

cleanroom uniforms. And we do it the alkali of the detergent.

in a special cleanroom on our own

premises, where automatic particle

counters keep track of airborne

contaminants down to 1/2 micron.




£

|pes and disc packs is our own Iaundry

We package the tumble-dried clean Memorex Corporation, Memorex Park,
uniforms in hermetically-sealed plastic Santa Clara, California 95050.

bags. We deliver them to the

manufacturing section, without their

ever leaving a cleanroom environment.

Why are we the only tape and disc
pack manufacturer doing this?

A Memorex salesman can tell you.
And he can tell you about the
73 other things, too.




Wthh optlmlzes any central data collectmg
facxhty Whether you own your computeror
time-share. Exceptlonally efficient because one
button automatically dials a central computer.
Totally accurate because optical readmg of
pre- -encoded information on the Datacard is
done automatically.
; Audac is also a standard telephone
it can easily be connected to Bell System 11nes

CORPORATION

1’75 Bedford Street Burlmgton Mass 01803;
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ALSO SPRACH VON NEUMANN .

Robert’s part, since it promptly got him out of the pro-
grammer class and made him a supervisor.

The scientific equipment, most of which we “borrowed”
from the accounting people, was overwhelming. We had a
machine called the “mBM 603 Calculating Punch.” It looked
like a suitcase cabled to a coffee grinder, or, possibly,
a milking machine. You could see giant tubes glowing
through the slits in the suitcase.

°SICKLY GREEN
CALCULATOR |
DEPT,

e ——

The opcode set of the 603 was a trifle limited. It could
add and subtract and multiply, but it couldn’t divide. We
had to go back to the Marchant to calculate reciprocals,
then keypunch these into cards so the 603 could read them.
The necessity of doing this made engmeermg use of the 603
somewhat difficult.

Memory capacity of the 603 was also a bit small, since it
had exactly zero memory locations. Programs were held in
the wires of a tiny, enigmatic 1BM plugboard.

Since mean time between failures of the 603 was very
short, we were never able to complete a problem with it;
thus it is difficult to assess, in retrospect, exactly what we
might have been able to do with it.

Mostly we ran our tiny but important problems on the
1BM 602A. To use this machine, one had to be a competent
keypuncher, board wirer, and control-bar set-up man.
However, the 602A was a massively engineered, highly
reliable, electromechanical machine, and therefore it does
ot count among the computers. Everybody knows you
cannot build a mechanical computer. It must be electronic.

The full dawn of the electronic age arrived in our little
shop with delivery of our 1BM 604. This machine repre-
sented a truly remarkable advance in the computing art.
While it had no memory, it was magnificently programma-
ble in three-address mode, provided one limited the pro-
gram to no more than 60 instructions and plugged these
into a plastic board in a metal frame. There was, however, a
trivial 1/0 restriction: All input and all output had to be
punched into a single 80-column card.

In spite of the minor limitations of the 604, we did a
good deal of vital work with it. We waded into structures
problems, solved the world of trajectories in at least two
dimensions, and sailed easily through long equations in
applied physics, like:

f=ma

January 1970

Without question there were earth-shaking events in
those days. Reaching into my bookshelf I take down my
dusty copy of the proceedings of the Computation Seminar
of December, 1949, held in the 1BMm Department of Educa-
tion, Endicott, N. Y. One hundred and seven research
engineers and scientists attended this seminar. It was
staged by Dr." Cuthbert C. Hurd, director of the 1BM
Applied Science Department.

The keynote speaker was Dr. John von Neumann, who
spoke on “The Future of High-Speed Computing.” Dr. von
Neumann addressed himself to a major concern of the day:
the worry that computing machines would become so fast
that they would rapidly make themselves obsolete, having
solved all possible problems. Dr. von Neumann did not
believe this fear to be based on fact. He admitted that, for
problems then current, planning and coding required much
more time than the actual solution of the problem. Yet, with
clear vision, he foresaw the day when, since problem size
was, in a very real sense, dictated by machine speed, the
magnitude of problems would automatically increase so
that problem solution time would become longer than plan-
ning and coding time.

At this same seminar, Dr. Richard W. Hamming of the
Bell Telephone Laboratories spoke regarding some methods
of solving hyperbolic and parabolic differential equations.

There were learned papers on sundry topics, including
“Inversion of an Alternate Matrix,” “The Construction of
Tables,” “An Algorithm for Fitting a Polynomial Through N
Given Points,” “A Punched Card Application of Monte Carlo
Method,” and “Remarks on the 18Mm Relay Calculator.”

Doubtless all 107 attendees went home convinced of the
secure future of their new-found profession. After all, the
world had never before seen such an overwhelming at-
tendance at a meeting set up for the discussion of digital
computing.

Meanwhile, back at the Airship Foundry, word kept
leaking in to us that out at Northrop a bright engineer
named King Barley had spread the innards of his 604 all
over the floor while he tried to substitute wires for the
physical act of walking with cards in hand from the 604 to

the tabulator to the sorter to the interpreter to the sorter to
the collator to the tabulator to the 604, ad infinitum.

Of course, we thought, this was a pretty silly idea.

Shortly thereafter, 1Mz announced the cpc, the aborigi-
nal three-letter mnemonic, standing for Card Programmed
Calculator. We ordered several.

This impressive collection of cabled-together boxes in-
cluded a 604, a tabulator, and a bunch of electromechanical
storage devices which looked suspiciously like hastily re-
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worked “accumulators” from inside a tabulator. These
memory locations came twelve in a box, and the customer
could select up to three boxes, giving him the unheard-of
capacity of 36 memory locations, each consisting of 10
decimal digits, plus sign. To access these memory locations
one had, however, to endure a computing delay of one or
more cycles (tabuhtor turns) of time.

A great breakthrough had been accomphshed No longer

was the sole input and output capability found in the
delayed passage of one card through the reader-punch of
the 604. Now we had a real 1/0 machine: the 402 tabulator.
At least the number of cards was unlimited. The 402 would
read them all day at some high percentage of its rated
speed. With each reading the magnificent type bars rose
and fell, some alphanumeric and some numeric. They
looked like the tide ebbing and advancing with the phases
of the moon, and they were damn near as fast.

The cec shortly became the only machine of importance
to people in a hurry.

By people in a hurry, we mean those up tight to see Dr.
von Neumann’s predictions fulfilled, not those anxious to
make a buck on their fulfillment.

totus mundis histrioniam agit

While our daily work of calculating engineering struc-
tures, strictures, and sutures went on at the Airship Foun-
dry, massive rumblings began to be heard in our new world
of computerdom. The U.S. federal government, in a vast;
precedent-setting move, acting through its duly constituted,
knowledgeable, and contemplative authorities, had caused
to be negotiated a contract with the Eckert-Mauchly Corp.
of Philadelphia—a contract to supply a really big computer
to the Bureau of the Census. Not since the decreee of
Caesar Augustus that the world should be numbered was
there government action triggering off such a monumental
series of events,

The government had financed computing machines ‘be-
fore, and has done so many times after, but there was
something about the genesis of Univac I that marked the
dawn of a new age. No doubt the contract for the first
Univac, like many contracts negotiated by well-meaning
government committees, was optimistic in delivery and
performance schedules, and deficient in price, for federal
government procurement is marked by errors that a house-
wife knows how to avoid. Yet this was a beginning.

Ere long the small Eckert-Mauchly Corp. had become the
Univac Division of the (then) Remington Rand Corp.
Progress went on apace, and Remington Rand loomed as
the only American company with a big, high-performance
electronic computer on the boards and with production
scheduled. High-quota adding machine, shaver, and tab
equipment salesmen boned up to sell Univacs to the world.

1BM, which had sold Hollerith (square-hole) card sys-
tems to almost the level of a national standard, was nearly
caught napping, but not quite. It was the time of the
Korean War and reimposed priorities, and the Defense
Calculator project (later the 1M 701) got into high gear in
a hurry.

Well-trained teams of 1BM Applied Science men and
marketeers (all 1BM representatives are;, by definition, well-
trained) covered the country, making their pitch particular-
ly to the engineering/scientific types. Though they ran
behind in timing, there was no deﬁ01ency in their push or
pitch.

Whatever the reasons, lease vs. sale or you-name-it, the
Univac troops were repeatedly able to snatch defeat from
the jaws of victory. They made some impressive sales,
particularly to such customers as insurance companies, but
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somehow still managed to end up in second place when the
dust settled. At the Airship Foundry we ordered a Defense
Calculator, and proceceded to prepare a building just to
house it.

The contrasts between the two computers are interesting,
and even ludicrous from today’s point of view. The Univac
was a decimal, serial machine with dual, voting circuitry.
The 701 was binary and parallel. 1/0 was copious and
varied on the Univac and limited to cards on the 701 (since
no one of that day had any way to prepare a 701 tape off-

line). The Univac was pitched as a “business-oriented”
machine, while the 701 was alleged to be “engineering/
scientific oriented.”

The main memory systems of the two computers pre-
sented one of the most fascinating of the contrasts. Univac
memory consisted of a set of cylindrical tanks studded with
mountings for piezo-electric crystals. The write crystal put a
never-ending string of sound pulses into the mercury which
filled the tank. The read crystal opposite read this string
and sent it to the amplifier to be reshaped and rewritten by
the write crystal. Thus memory was a vast assemblage of
acoustic delay lines. Univac I memory was therefore suscep-
tible to interference from such effects as loud door slams.
1BM 701 memory, on the other hand, was electrostatic. It
wrote bit patterns on Williams tubes (3-inch cathode ray
tubes) and thus had continually to regenerate as the elec-
trostatic charges faded. This memory was susceptible to
interference from opening circuit breakers and passing
streetcars. Both memories in their original installations
exhibited a mean time between failures so short as to be
barely measurable.

Actually the Univac I suffered from being ahead of its
time. Its 1/0 devices were elegant, magnificent in concept,
expensive, and unreliable. They offered the user capabilities
that were unheard of then but commonplace today.

When our 701 (Defense Calculator) was delivered to the
Airship Foundry we were ready for it. We had read the
installation instructions carefully, and had become expert in
the care and feeding of a big computer. Working hand-in-
foot with our brilliant plant engineering crew, we had
procured a giant motor generator set to power the com-
puter. This machine was approximately the size of the left
bank powerhouse at Grand Coulee Dam. The plant engi-
necers had tenderly hung a great ice machine in the building
overhead, and had designed a perforated ceiling that would
let the cold air extrude gently down over the entire 701,
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The computing room ceiling thus looked like the world’s
largest spaghetti die, but it did spill frosty, filtered air at a
great rate.

It took a week or so to get the 701 set in place on its
brand new false floor, and to string the subterranean cables
that hooked all its brains together. This task was completed
on a Friday and, after a long coordinating session with the
1BM field engineers, we determined that it would be a good
idea to turn on the great ice machine to cool the computer

“NO
STREET
CARS

over the week end so it would be ready to turn on Monday
morning in a blaze of glory.

As fortune would have it, the week end proved to be a
long and exceptionally rainy one. When we came into the
new computer facility on Monday mormng the rain was still
pouring down.

The great ice machine was still humming smoothly, and
the Coulee Dam generator looked ready to spring into
action. But a miracle had been wrought over the weekend.
The 701 room had turned into a Christmas scene. Snow was
gently falling from the spaghetti extruders in the ceiling,
and it blanketed the computer, the false floor, and the
entire 701 to a depth of, say, half an inch.

It took the 1BM engineers about a week to dismantle the
701, dry it out thoroughly, and put it back together. This
interval gave the plant engineering crew time to redesign
the control system of the ice machine.

And so the great day came when the Coulee Dam
generator was turned on to fill the world with its 60-cycle
hum, The Williams tubes ignited with a glowing pattern of
confused blue dots, and the card reader went pockety-
gleep. The 701 was on the air.

We spent several weeks learning how to keypunch in
binary, and trying to find out why a mag tape written on
one servo would not read on any other, but gradually we
‘learned to live with our new, magnificent computer. It was
time to invent software systems.

For nearly a year we had a study team assigned to play
with and design a “programming system” for the 701. The
machine was delivered in a most virgin state, understandmg
only its own opcode set and nothing else. There was a
“machine manual,” since systems manuals had not been
thought of yet. This was written by Sid Lida of a1, and it
was a beautiful job, possibly the finest such manual ever
written. The writing of manuals by committee had not yet
been invented.

In spite of our year of software planning, getting the 701
on the air proved to be equivalent to enticing a sick camel
to stand up under a two-ton load. We worked under the
“clean machine” concept in which no software was ever
resident, but the entire facilities of the computer were
available to the next clod trying to add two and two.

Our thinking, however, was surely not backward. I was
assigned for a time to the construction effort of a very pre-
FORTRAN compiler which we called asarc for Airship Alge-

January 1970

braic Interpretive Coding. As time passed we actually got
asaIc on the air, and it did succeed in reordering and
compiling code from statements written in “plain” algebra.

Meanwhile, out in the great world, things were progress-
ing at a rapid pace. Edmund C. Berkeley had published in
1948 his famous epic, “Giant Brains, or Machines That
Think,” and he followed this by beginning regular publica-
tion in 1951 of “Computers and Automation,” the first
journal devoted exclusively to computing.

Berkeley was also among those instrumental in organizing
the first Joint Computer Conference. This was held in
Philadelphia in December, 1951, and it was actually called
the “Joint alee-IRE Computer Conference,” though Berke-
ley. represented the Acn on the conference committee.

The keynote address was presented by W. H. MacWil-
liams of the Bell Telephone Laboratories, and he spoke
rather more briefly than any subsequent keynoter. A multi-
authored paper by J. Presper Eckert, Jr., James R. Weiner,
H. Frazer Welsh, and Dr. Herbert F. Mitchell described the
inner glories of Univac I, which had passed its formal
acceptance tests in March of 1951 at the Bureau of the
Census. The best 1Bam seemed able to counter with was a
paper entitled “The 1M Card-Programmed Calculator,” by
John W. Sheldon and Liston Tatum. There were papers on

various extinct, one-of-a-kind machines, including the

ORDVAC, the Epsac, the seac and Whirlwind I. The papers
on The Burroughs Laboratory Computer, by G. C. Hoberg
of the Burroughs Adding Machine Co., and on the ERa
1101 by Frank C. Mullaney of Engineering Research Asso-
ciates, Inc., gave promise that new competition might enter
the fray.

The conference was heavily dominated by hardware
papers, and the final comment of the proceedings, stem-

ming from the discussion group on “Universal Instruction
Codes,” seems to summarize the then-current view. This
comment was: “. . . the problems of programming at this
point appear as yet mostly unsolved.”

As these great events took place in the world, and as time
wore on, life at the Airship FFoundry began to grate on my
nerves. The perennial programming and running of other
people’s problems is not calculated to fulfill the artistic soul.
After politely asking for a transfer to empennage engineer-
ing or to the human foibles staff, I resigned to become a
high-ranking analyst with the Intelligible Assurance Society
of America, the noted insurance cartel. In this move I was
about to enter an entircly new world.

(Chapter 11 will appear in an early issue.) u
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Fair housing is a fact. If you live under a roof or want to, the new law covers you.
Find out what the law says. Write: Fair Housing, Washington, D.C. 20410
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A COMPLETE, LOW-COST AUTOMATION SOLUTION

If you need an OEM computer for your next automation
product, General Automation has the complete, low-cost
solution . . . pre-engineered and ready to install. .. and
that includes all the computers, interfaces, software and
services.

Our SPC-12 automation computer offers you new levels of
computer value and reliability . . . it's specifically designed
to work in industrial environments. The SPC-12 plugs in
and works, the first time, and keeps on working. Hundreds
are on the job working. :

And to add even more value to your product, our unique
family of mini-controliers tie the SPC-12 directly to

GENERAL AUTOMATION, INC.

Automation Products Division

machines, devices, communications networks, sensors and
instruments, eliminating excessive and redundant electron-
ics. Your products can serve more markets.

If you require software or services our Automation
Sciences Division will provide you with complete software
programs and technological services to get your product
to the market faster.

Put this complete low-cost automation computer in your
product today for only $5000.00 . . . and much less in OEM

-quantities. You'll be surprised just how easy it is. Call or

write today, there’s a General Automation office near you.

706 West Katella, Orange, Calif. (714) 633-1091, TWX 910-593-1601

Sales Offices: Waltham, Mass. (617) 899.6170 ¢ New Rochelle, N.Y. (914) 235-9300 e Silver Spring, Md. (301) 593-6010 e King of Prussia, Pa. (215) 265-6525 e Atlanta, Ga. (404)
261-6203, 261-6204 ¢ Cleveland, O. (216) 351-2275 e Des Plaines, Ill. (312) 298-4650 e Dallas, Tex. (214) 358-0271 e Los Altos, Calif. (415) 941-5966 ® Orange, Calif. (714) 639-3791
International, Wren House Portsmouth Rd. Esher, Surrey, England; Esher, 65764
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RESIDENTS OF LAS VEGAS said they’d
never seen such congestion, and
wanted only to know when “you com-
puter people” were leaving. Those at-
tending the Fall Joint Computer
Conference, unsure of the status of
their flight reservations, were asking
the same question, for some 25,000
risked the brisk, smogless air of
Nevada. They overtaxed the desert
community’s telephone lines, created
a run on taxi service, and caused the
airlines to put on extra flights.

In return for their patience, they
were rewarded with the largest ag-
glomeration of giveaway pins ever
seen at a JCC, along with the usual ar-
ray of miniskirted girls and highly
imaginative exhibits. The colorful dis-
plays flashed or moved, vying for at-
tention; about ‘the only passive
devices were the slot machines. When
the convention center’s displays
needed more power, a residential sec-
tion of the town was blacked out. Fi-
nally, when the show was over and
everyone started heading home, the
exhibitors were asked to unplug from
the electrical system in sequence so
the entire power plant wouldn’t go
down.

conference capers

L JOINT

Some new products came to light
there, but not the Univac 1109, or the
GE 655, or the DEC PDP-11, or the

.General Automation 16-bit mini-com-

puter. Instead, as a general observa-
tion, there was a growing number of
exhibitors peddling services; even
omitting those offering time-sharing
services, there was an appreciable
number in the education, software,
and facilities management arenas.
Coming as no surprise was the legion
of manufacturers with terminals, mini-
computers, and miniperipherals in
their product lines, although the latter
is the latest biggie activity. It follows
the plethora of key-to-tape and key-
to-disc systems now on the market,
and which were also demonstrated at
the show. One wouldn’t have thought
there was such vengeance to be
wrought on the lowly keypunch.
Presumably, products like these or
the technologies that make them pos-
sible indicate the way things will be in
the 1970’s. At least, that was the
theme of the conference, “Threshold
of the Seventies,” which featured sev-
cral technical sessions on malingering
problems yet to be overcome. Panelist
Paul Armer’s confrontation with the
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local fuzz (see December, p. 264) was
a fitting opener to the session, “Com-
puter- Related Social Problems: Effec-
tive Action Alternatives.” The diffi-
culty Armer encountered in entering
the hall showed dramatically that the
problems are immediate and omni-
present.

looking for answers

Solutions to those problems are
much more remote, however, judging
#om the subsequent discussion. It
may be true, as panelist Max Palevsky
said, that it is logically possible to
change the social structure gradually,
yet fast enough to prevent social pro-
test. But as Palevsky also pointed out,
the problem is political, not technical,
which implies that it isn’t amenable to
logic. :

The presence on the panel of Ed
Elkind, cochairman of the Computer
Professionals for Peace, .could be
taken as a sign of progress. By putting
him there, the conference manage-
ment recognized the existence of
legitimate opposition to the conven-
tional wisdom. At the last sjcc, by
comparison, Elkind and his associates
had to protest from the audience.

But Elkind’s prescription for mak-
ing modern technology more socially-
responsible didn’t seem to be any
‘more viable than Palevsky’s. “The
only way to bring about change is to
organize large numbers of people to
act in concert,” he said. At a press con-
ference preceding the formal session,
Elkind was asked how this organi-
zation could occur if most of the peo-
ple to be involved are not basically
dissatisfied with the status quo. His an-
swer, in effect; was that the organizers
would have to keep trying.

One outcome of such striving was
suggested by Herb Grosch when he
- predicted that Elkind’s organization
would have to get their heads blood-
ied before they could attract wider
support. And even then, added
Grosch, their effort to create a more
humane, livable society might fail be-
cause “intellectuals expect a depth of
concern on the part of the rest of so-
ciety that just isn’t there. Our ... cul-
ture [will continue] to be driven by an
overstimulated demand for goodies,
by inept education and trashy enter-
tainment. I don’t think the man in the
street will sacrifice easy credit for
privacy — he’ll choose easy credit ev-
ery time.” .

Armer seemed more hopeful, but
like the others he didn’t talk very
‘much about the “effective action al-
ternatives” mentioned in the session
title.

For the 70’s, the development of a
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software engineering discipline was
also urged. There are many problems
impeding the transformation of soft-
ware design from an art to a science,
according to Dr. Julius Tou of the Uni-
versity of Florida. Among them: the
lack of a firm theoretical base, nonuni-
formity of terminology, and a sen-
sitivity to change in software. Studies
to overcome these might be delegated
to universities, the academician ob-
served, but industry must also partici-
pate.

One of the big problems, noted
panel chairman Ken Kolence of Boole
& Babbage Inc., is that natural laws of
software engineering are being ig-
nored. Averring that “There are natu-
ral laws of software,” Kolence said
software could be viewed as a set of
transformations (and other relation-
ships) operating over a set of data and
container structures. Software phys-
ics, then, is a study of these elements
and relationships. The basic tech-
nology of software measurement ex-
ists now, he continued, and a set of
measurement tools and techniques is
becoming available. Thus one might
start by observing and measuring the
data and container structures. He
closed the session by saying that the
objective of the panelists was to jog
the thoughts of the attendees. Judging
by the number who congregated
around the stage after the close (past
10 p.m.), they succeeded.

Lest the reader feel that the new
decade is surfeited with problems, he
can take comfort from the conference
keynote speaker. Albert V. Casey,
president of the Times Mirror Co. in
Los Angeles, paraphrased John Gard-
ner, who said the 1970’s will be char-
acterized by great opportunities dis-

guised as problems. Underlying these
problems/opportunities are what
Casey calls the most important forces
for the 70’s: international cooperation,
social demands, the new population,
technological progress, and the ad-
vent of planning.

He then claborated on thése, trac-
ing the move toward world integra-
tion, the awakening of a national
social consciousness, and the experi-
ences and affluence of the new gener-
ation; he also noted those experiences
common to the older generation but
lacking in the young, such as the big
depression. With technological prog-
ress, he continued, the stress even
more will be on the skill of the popula-
tion, rather than natural wealth.

Casey — who said his talk “Can
America Survive the Exacting Years
Ahead?” might be alternatively titled
“Can a Patched-Up 1401 Program
Achieve Happiness in a 360 Environ-
ment?” — also had some words in fa-
vor of his listeners. He said, “No other
group in America better combines the
characteristics of which I spoke today
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than that present here. Your business
leadership can provide the pointing
up of the large problems in your com-
munity and the solution to them.” He
added: “You are the establishment of
tomorrow.”

education lives

After the presentation of three
rather dull but necessary papers, the
“Using Computers in Education” ses-
sion really got moving when four
panelists read their position papers
and the lively debate that followed
lasted long after the discussion period
was scheduled to end.

The first panelist, John W. Hamblen,
of the Southern Regional Education
Board (Atlanta), presented some inter-
esting statistics on computers in
higher education. According to Na-
tional Science Foundation estimates
as of last June, there are $263 million
worth of digital computers being used
in higher education; yet half of the
colleges and universities do not have
computers, and 1.2 million college stu-
dents have no access to a computer. A
reasonable cost/student for comput-
ers in small colleges should be
$60/year, according to another re-
port, but only $20 a year is being
spent. With minicomputers, the rea-
sonable cost could be lowered to $10.
But, he added, these estimates were
made B.U. (Before Unbundling).

The position paper that seemed to
arouse the greatest interest was that
presented by Roger Levien of the
RAND Corp. He predicted that it is
possible that off-campus computers
will replace on-campus facilities for
instructional purposes. (This thesis
will be part of a report to be issued late
this spring resulting from a RAND-
Carnegie study on the instructional
use of computers.) He said the system
would be analogous to that for which
textbooks are now needed. The com-
mercial time-sharing services would
be specialized, with many campuses
using several services. The programs
would be faculty-written and com-
mercially distributed, with royalties
and prestige for the authors, as in the
present system. These programs
‘would go into a bank of materials, so
the universities would not have to
consider hardware or software stand-
ards; terminal interface would be a mi-
nor problem.

The advantages of such a system are
many — no administrative worry
about acquiring hardware (just rent
terminals); materials would be pre-
pared by faculty peers and selected
and individualized by faculty teach-
ing the course; and small initial use
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would be possible. For instructional
use, the quality and variety of courses
would be improved without adding
cost. Computers can be used effec-
tively now in some areas and will
become more economical as the cost
of alternatives (i.e., additional faculty)
rises.

flogging the phone company
Then it started. How can colleges
afford the line costs? And, indeed, is
AT&T prepared to provide the neces-
sary services to accommodate all this
time-sharing? A prophet of doom, who
became known simply as “the consult-
ant from Minneapolis,” rose and ad-
dressed those gathered. He said that
readers in the 75th and above percen-
tiles become bored to death with the
10-character-per-second rate of cur-
rent terminals used in CAI, and all but
the top 2% need at least 50 cps, while
the top 2% need 200 cps. Time-shar-
ing channels will be the problem, and
what is needed cannot be had from
the currently financed AT&T. By 1975
an additional $45 billion, plus the $8
billion that AT&T is putting in, will be
needed to prevent the whole system
from breaking down. Right now, he
said, the necessary lines have a 40%
chance of being down 15 minutes out

of any given three hours, and 40% of
the time they are down the full three
hours — and it’s getting worse. He
predicted that in three years 300 bps
will be the maximum possible trans-
mission rate. '

A representative from the Bell Sys-
tem asked if the public would be will-
ing to pay for the capabilities they
want. He said that a store and forward
message system looks promising — the
switched network takes much more
money and equipment. One solution
might be the use of more small com-
puters with secondary storage, not
more time-sharing. In other words,
connect a lot of minicomputers in a
distributed network. And Levien ad-
mitted that he would not be opposed
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to this type of arrangement.

The question of whether or not
computers could be used in teaching
the unstructured subjects (like history)
was also raised in the discussion. Rob-
ert J. Seidel, of the Human Resources
Research Office, one of the panelists,
said that this certainly was possible.
Although the student-teacher rela-
tionship is traditional, it is deteriorat-
ing anyway, so a complete revision
and restructuring of these subjects is
not necessarily undesirable. Further,
the students would get the contribu-
tion of a number of faculty, not just
one. And Thomas J. McConnell, Jr., a
panelist representing the Atlanta pub-
lic schools, said that the Atlanta sys-
tem is in the process of doing away
with textbooks presently used and will
implement a completely unstructured
system, one that could actually be
used to teach all subjects via cAL

Possibly the dullest event of the
FJcC was the movie presented at
Panel Session 3, on “Computers for
Congress,” in which six Congressmen
explained why they favored the idea.
Rather than six different views, the
film presented one view six times,
each delivered in a wooden monotone
which suggested that the speakers
had made the mistake of reading their
material before getting in front of the
camera.

Panelist Bob Chartrand, of the Li-
brary of Congress, provided one of the
few comments worth noting when he
said that if and when Congress
establishes a computerized informa-
tion retrieval system, the organization
that manages the operation will seek
data bases and software from outside
suppliers rather than developing its
own, in-house. This statement is par-

ticularly significant since the Library
of Congress seems likely to become
the manager.

John Horty, head. of Aspen Systems
Corp., which provides computerized
information retrieval services to some
20 state governments, suggested that
“individual Congressional committees
are individual fiefdoms,” and in-
dicated that individual information
retrieval systems, tailored to the needs
of individual committees or Congress-
men, might be a better way of closing
the Congressional information gap
than the centralized setup now being
contemplated.

Someone else in the audience sug-
gested that installing a computer on
Capitol Hill might give incumbents an
advantage at election time. His point
was that the system could provide the
incumbent with useful information
about his constituency that an outside
challenger couldn’t obtain. Also, since
the system planned for Congress will
provide mass-mailing, as well as infor-
mation services, it could reduce the
incumbent’s campaign costs and give
him another advantage over an out-
side challenger. Greenberger said
there is a need for “an equal time
rule,” like the one adopted by radio-tv
broadcasters, to prevent such misuse
of any computer system developed for
Congress.

grosch strikes again

" Although another session was titled
“The Impact of Standardization for
the 70’s,” much of the discussion con-
cerned the immediate problem of re-
ducing manufacturer dominance.

Herb Grosch, the federal govern-
ment’s chief dp standardizer, was in
the audience and, as expected, enliv-
ened the proceeding.

He suggested that if the Association
of Independent Software Companies

“spent 10% less to entertain security
analysts,” they’d have enough money
to hirc-a qualified technician who
could participate full time in stand-
ards development work. Grosch
added that relying on “well-inten-
tioned dilettantes from ACM is better
than nothing, but not much better.”
His basic point was that the standards
effort needs to be staffed by full-time
standards experts who arent be-
holden to equipment manufacturers,
that industry trade associations are
the logical source of this talent, and
that they can finance the effort by re-
ducing their expenditures for less im-
portant activities.

Jan Lee, chairman of ACM’s stand-
ards committee, who was also in the
audience, replied that the fault lay,
not with the industry associations, but
rather with the prevailing notion that
standards work is not research, and
thus doesn’t justify more investment.
“If this need for standards exists,” he
added, “somebody has to recognize
the research relationship.” Lee also
disagreed with Grosch’s proposal that
industry associations supply full-time
experts to develop new standards. He
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porary contoured cabinet so Alpha 101 can easily
be lifted from underneath. And a wide range

" of decorator colors.

There is much more to tell. Write or phone
today for the full color brochure on Alpha 101 —
the first in a complete series of modern com-
puter display terminals.

Beehive Electrotech, Inc. 1473 South 6th West
Salt Lake City, Utah 84104 (801) 487-0741
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THE FALL JOINT. ..

thought the task groups working on dp
standards should be given technical
advisers who would do the research
needed to develop the bases for new
standards. Some of this advisory work,
Lee added, could be handled by con-
tract. ;

Harrison predicted that, during the
70’s, the federal government will em-
phasize 1/0 interface standardization.
Later in the session, one controversial
issue relating to ‘that development
came to the surface when Bob Bemer
contended that the interface should
be located in the cpu controller chan-
nel, and Grosch argued that it should
be put between the controller and the
peripherals.

money talks

Also concerned with the 70’s was a
panel session on “Managing Money
with Computers,” which had nothing
to do with Las Vegas betting strate-
gies. Panelist Les Goldberg, a vp at
Valley National Bank in Phoenix,
Ariz., described an interesting — or,
perhaps, appalling — plan for the
bank to take over the complete fiscal
life of consumers. The bank would
consolidate all credit for a customer,
use descriptive billing to show catego-
ries of expenses, and provide an early
warning notice when the consumer is
getting in too'deep. With all this infor-
mation, the bank would be able to
keep one posted on his net financial
position regularly and provide a
money management plan that could
include investment policy suited to his
means and objectives. Simplicity (plus
profits for the bank) is the main selling
point: “If you’re in the red, you pay
the bank; if youre in the black, the
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bank pays you.”

Asked about the privacy issue in the
proposed bank all-purpose credit
plan, Goldberg said a survey of cus-
tomers of one bank showed that only
about 10% were bothered by the idea.
He agreed that the customer must
have access to credit information that
affects him, but pointed out that mak-
ing it available can be difficult and ex-
pensive, especially in an on-line
system.

With the unfolding of all the plans
for the 70’s, combined with the disclo-
sure of problems hopefully disguised
as opportunities, it seemed fitting that
the conference sponsors, AFIPS, also
engage in catharsis. Speaking to mem-
bers of the press, president Dick

Tanaka explained that AFIPS was try-
ing to avoid having the jcC's mam-
moth size become its chief char-
acteristic, and didn’t want them to
become shows, rather than confer-
ences. Technical papers given at each
are making up the archives of the in-
dustry, he said, and the desire was to
continue emphasizing the importance
of the sessions. Still, it’s the exhibitors
who provide the revenue that made
the conferences possible — or, at
least, highly profitable — and AFIPS’s
decision to limit the size of the exhibi-
tion to 1,000 booths (single booths, not
exhibitors) comes in the midst of a
veritable blizzard of new companies.
Somehow, they’ll have to satisfy both
perennial exhibitors and the newcom-
ers. It’s not an enviable task.

But as it is, the show is so large as to
almost preclude someoae meeting an-
other by prearrangement. What with
the crowd, one didn’t attempt this in
the exhibit halls; even a couple of the
meeting rooms had accommodations
for 2,000 people — and were nearly
filled.

Breakfast

followed immediately

after the lounge shows, and the ses-
sions right after breakfast. Still, one
masochist was heard to say, “They
really should stretch this out to five
days.” No thanks. |
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GE United Systems are
the only systems that can

truly unite your computers
..unite your people

..unite your business

A new United System at the heart of your many operations will pull atl of your
company’s computer power together. Your computers will talk with each
other. The people who use them will talk in the same computer language.
They will draw from a united data base — the total data base of your entire
business. Simultaneously. Each with as much computer power as is needed
in whatever mode is best suited to the given task. GE-600 Line United
Systems do all three dimensions of data processing — local batch. remote
batch and remote terminal access — concurrently. They grow as your
computer needs grow. And they are constructed with reliable. high-speed
integrated circuitry. packaged in growth modules. You can unite
the system at your own pace. in manageable steps.

Unite your computers. Replace your remote “‘computer
colonies™ with smaller. less expensive input ‘output computers
(GE-100 Line units. for example). Each smaller unit draws
from the full power of your central United System to meet
your changing work loads. In effect, these computers
give each remote location the same power as the
central system.

Unite your people. The United System lets
vour people work from the same base of infor-
mation. Your people in Pitsburgh don't have
to duphicate work that was done yesterday

in Denver. They work to-
gether as a team. Using
more computer power
than they ever had
before. they also
work far more pro-
ductively. And with
the aid of GECOS It
the industry’s most
advanced operating sys-
tem. they control large-
scale computer work far
more simply and efficiently. GECOS HI does much
of the work automatically,

" Unite your business. \\1th your computers united

: and vour peaple united, vou will also be able to maniputate,
gurekly, vital busmess records into one vast information net
work. This data base management mahes vitabinformation mstantly
avatlable to widespread functions and operations of your business.
Your United System will munimize error, save significant costs in pro-
gramming and design. and reduce costly storage space by up to 40 percent.
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IntrOducing the GE-655:

The first United System of the ’70’s

Match it for speed. The
GE-655 is two to three times
faster than any of its
large-scale GE predecessors.
Using the most up-to-date
advances in integrated circuitry, the central

[RStELVSTEINN

processor can handle more than 1,000,000

instructions per second.

Match it for growth capacity. You can start
small and grow big with any General Electric
United System. Grow with advanced design
processor and memory modules as you need
them. You can also match up the system'’s
communication links to your own particular
remote access needs.

Match it for maximum efficiency. GECOS Iil,
the advanced operating system of the
GE-655, automatically optimizes use of the

GENERAL

central system hardware . . . increases total
information processing throughput . . .
maximizes computer work power.

Many new features have been added to the
central processor of the GE-655 United
System to improve its reliability,
maintainability and performance. 10 new
instructions. New maintenance aids so
you can test circuits while the processing

continues. New high-speed system controller.

New memory modules for up to 262,000
words of directly addressable 500
nanosecond memory.

But, the data communications breakthrough
which enables the GE-655 to become the
first United System is the DATANET®-355
communications processor. The
DATANET-355 controls, checks and directs

on
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information fed to and from remote -
locations into the United System; thus it
frees the central processor to do the
basic hard core processing tasks.

The GE-655 is here today. The first United
System of the '70's. The system you can
depend on now to unite your computers . . .
unite your people . . . unite your business.
You can start now uniting the information
your business will need to grow . . . to

be competitive . . . to be profitable in the
business environment of the '70’s. Call your
General Electric Information Systems Sales
Representative for more information today.

Or write for our new GE-655 United Systems
brochure to Section 290-67, General Electric
Company, 1 River Road, Schenectady,

New York 12305. 290-67A
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AN OPTICAL
DATA LINK FOR

foiling
the phone company

REMOTE COMPUTER TERMINALS

by Jack R. Baird

The "increased usage of remote terminals for
large computers has created a demand for a
short range, medium bandwidth communication
system or data link. A laser communication sys-
tem! can easily accomplish this objective but the cost of
such a system is usually prohibitive.

The object of this article is to describe an optical data
link which is in use at the University of Colorado, Boulder,
which is both highly reliable and extremely economical.

The system has been in continuous operation for over two
months and in that time has required absolutely no main-
tenance and has provided reliable communication over the
one kilometer path length through both heavy rain and fog.
The only observed failure of the system was during a heavy
snow storm when 13 inches of snow fell and visibility was
reduced to a few hundred feet at times.

The basic transmitter element is a gallium-arsenide in-
frared light emitter costing approximately $15 and the
basic element of the receiver is a $9 phototransistor. The
most expensive components in the communications link are
the condensing lenses which are five inches in diameter and
cost $40 each.

The entire system is illustrated in the block diagram of
Fig. 1. The main computer is a Control Data Corp. Model
6400 with a normal complement of local terminal equip-
ment. The main computer is interfaced to the Geneéral
Electric Data Set through a cpce6673 Data Set Controller.

The remote terminal is a coc Model 8231 terminal using
one 1200 cpm card reader, a typewriter and one 1000 lpm
line printer. The system is operated in a half-duplex mode
but ‘the data link itself is capable of full duplex operation.
The 40.8 kilobit data rate is sufficiently high that a second
1000 lpm line printer can be added to the remote terminal.

This is a completely normal high speed remote terminal
system with the exception of the manner in which the two
GE Data Sets are interconnected. In a normal installation

T Ross, Laser Receivers, 1966, Wiiey & Sons.
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the data sets are interconnected by two “baseband grade”
telephone lines. Ordinary “voice grade” telephone lines are
not sufficient because the bandwidth on such lines is less
than 4 kilohertz. A baseband grade line has a usable
bandwidth of 50 kilohertz and normally could be used by
the phone company to carry 12 individual phone lines.
Most installations require two baseband lines from the main
computer to the telephone switchboard where they bypass
the switchboard and are permanently connected to two
other baseband lines from the switchboard to the remote
terminal. Such an installation would consume line capacity
which could normally be used to provide service to 48
individual business phones; thus it is not surprising that the
cost for such service is approximately 48 times the rate for
an individual business phone. Rates will vary considerably
from one installation to the next, but a cost in excess of

Dr. Baird is an associate pro-
fessor of electrical engineer-
ing at the University of Colo-
rado, Boulder, Colorado. He
received his BS, MS, and PhD
degrees from the University
of lllinois. His research inter-
ests have been in the general
area of physical electronics
including solid state devices,
microwaves, and optics.
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AN OPTICAL DATA LINK...

.

$5000 per year is quite common.

In the system described here, the telephone lines have
been replaced by a two-way optical data link at a consider-
able savings in installation and operating cost. In this
system the path length between transmitter and receiver is
approximately one kilometer and a direct line of sight is
obtainable from the tops of the two buildings housing the
computer and the remote terminal. At least 300 feet of

Remote Terminal
© ~ CDC-8231
line printer card reader
typewriter

. Data Set
General Electric
TDM-402

} ~300 feet of cable

Receiver Transmitter

} 1 kilometer optical path

Transmitter Receiver

} ~300 feet of cable

Data Set
General Electric
TDM-402

Data Set
Controller
CDC-6673

COMPUTER
CDC-6400

Fig. 1. Block diagram of the system.

cable is used between the data sets and the optical trans-
mitter-receiver installations. A considerably longer cable
could be used without serious problems.

A photograph of one of the two transmitter-receiver
installations is shown in Fig. 2. Both units are completely
within the building and the infrared signals are transmitted
through ordinary window glass. Each of the two six-inch-
diameter tubes is used to support the focusing lenses, each
of which is 146 millimeters in diameter with a focal length
of 410 millimeters.

The transmitting element, located near the focal point of
the transmitting lens, is a GE infrared solid state lamp Type
ssL-5¢. This lamp is a gallium-arsenide light-emitting junc-
tion mounted in a To-18 transistar case with a glass lens in
the top. The diode has a rated continuous wave power
output of seven milliwatts in a 300 angstrom bandwidth
centered at about 9400 angstroms. The radiation pattern of
the ssL-5¢ has a half power beam width of approximately
18 total angle. Typically, there is but 1 to 2 milliwatts of
power within this beam width, the remaining power being
in side lobes and skirts outside of the main beam.

The input to the light emitter is 500 milliamps at 1.8
volts and is easily controlled and modulated by a two-stage
transistor amplifier operating from a 10 volt power supply.
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The receiving element, located near the focal point of the
receiving lens, is a Motorola phototransistor Type »Mrp300,
This is a silicon transistor also mounted in a T0-18 transistor
case with a glass lens on top. The receiving amplifier
consists of some cight transistors and one integrated circuit.
The amplifier contains automatic gain control to provide a
constant output signal voltage while the input voltage
varies over a range of 100 to 1. This wide range of acc is to
compensate for the variations in the path loss due to ad-
verse weather conditions. Additional acc is available in the
cE data sets but it is not used in this installation. There were
several other minor modifications made in the data sets to
make them compatible with this system.

range and bandwidth

At the present time it is difficult to predict the maximum
range and maximum bandwidth of such a system. The
ultimate range or bandwidth of such a system will likely not
be limited by transmitter power or receiver sensitivity but
instead will be limited by the acc range which can be
incorporated into the receiver amplifier. The best informa-

Fig. 2. One of the two transmitter-receiver stations.

tion available today indicates that the received power can
be expected to fluctuate by more than 20 db for every
kilometer of path length. With present technology, it would
appear that a 2 kilometer path length may be the maximum
range for reliable communications. However, repeater sta-
tions are very economical and could be used to considerably
extend the range.

(The author would like to acknowledge Professors Rus-
sell Hayes and Rex Krueger and students Larry Potter and
William Stout for their assistance in the design, construc-
tion, and testing of this system.) n
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Computer’s little helper.

CIRCLE 150 ON READER CARD

Ampex'TMZ adds a total tape
memory to your system for
$3500"

Complete with data electronics and
read-after-write capability. It meets 7-
and 9-track IBM modes at 24 ips with-
out program restrictions. Adding the
37% ips option increases data trans-
fer rate at minimal cost. Interfacing is
easy. Just plug in. For data density
there’'s 200, 556, and 800 bpi.
Thousands of TMZ's sold are proof of
its wide industry acceptance. Here's
why:

Time-proven design for longer MTBF.

“In quantity order

Modular packaging for more uptime,
reduced spares logistics, faster field
servicing. And all this in a 19"'x 24"
package that makes it the biggest little
helper you ever had.

For more information, contact: Ampex
Corporation. Computer Products Divi-
sion, 9937 W. Jefferson Blvd.. Culver
City. California 90230, a leading world
source for tape memories, core mem-
ories, stacks, arrays and cores. Tele-
phone (213) 836-5000.

Your computer counts on us.

AMPEX




Built by Texans, but bragged on by everyone...

For once, we can leave the brag-
ging to somebody else—the people
who own Datamate 16 computers.
We couldn’t do a very good job of
bragging, anyway.The Datamate 16
is shamefully small — no bigger'n a
cowboy’'s Stetson.

That's about the only thing small
about the Datamate 16, though. In
computing capability, it's taller than
a Texan’'s yarn. Speed, power, flexi-
bility and computer power per dollar
put it in a class all by itself.

e Fully parallel 16-bit processor

e 4096 word memory, modularly
field expandable to 32K with up
to 8K in mainframe

e 1.0 microsecond memory cycle
time

- o Direct memory access bus

e 1,000,000 16-bit words-per-
second data transfer rate
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REGISTER DATA

WEMORY DATA
06 0o

MEMORY ADDRESS

e Byte, word, and double word
processing

e Double precision arithmetic
e Hardware multiply and divide

e Field expandable up to 64 1/0
channels

e 8 levels of hardware priority
interrupt, field expandable up to
64 levels

e Simple plug-in card for peripheral
interface

e Full software support including
FORTRAN compiler

|

i
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P.O.BOX 310 -
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datamate

general purpose digital computer

These standard real-time per-
formance characteristics make the
Datamate 16 ideal for integration
into sophisticated systems configu-
rations. And for all of its big time
performance, it measures only 19”
wide x 834” high x 24” deep and
costs only $14,900 including all
standard features listed above.

Get a complete no-bragging de-
scription of the Datamate 16. Call
“Mac” MclLendon collect, or send
us an air mail inquiry,

' datamate computer systems, inc.

BIG SPRING, TEXAS 79720

¢ (915)267-6353

SUBSIDIARY OF SIBONEY CORPONATION
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INCREMENTAL
COMPILERS

by Wesley J. Rishel

One of the advantages of an on-line system is the
i short compile-debug-edit-compile cycle per-
- mitted by the fast turnaround time characteristic
oot Of time-sharing systems. To shorten the debug-
ging cycle, a special type of language processor has
evolved. I refer to the incremental compilers and interpre-
ters now offered on most t-s systems. Some of the special

problems of incremental compilers and their possible solu-

tions are discussed in this paper. This discussion is illus-
trated by a review of some actual commercial implementa-
tions. Since incremental compilers have a reputation for
generating slow code, the article concludes with some argu-
ments for attacking that problem.

The defining characteristic of the incremental processor
is that each line of source language is translated at the time
it is received from the on-line terminal. This allows immedi-
ate reporting of syntax errors. Since each line is compiled as
it is entered, the whole program need not be recompiled and
rerun to change only a few lines. Incremental processors al-
ways translate directly to core, eliminating the loading pass.
As a result the debug cycle consists only of “type in state-
ment; begin trial ran.”

Unless noted differently, T make no distinction between
compilers which generate machine language and those
which produce a translated form of the program suitable for
interpretation. While a clear distinction may be possible, 1
choose to blur it by noting that almost every compiler
generates a subroutine jump to handle some operation.
Such a compiler’s code can be said to be partly interpretive.
It will be convenient to speak below of compilers as gener-
ating “more” or “less” interpretive code.

processor characteristics

Several satellite characteristics are usually associated with
incremental processors:

(1) When the execution phase terminates, the state of
variable storage is preserved as well as the object code. It is
then possible to change statements in the program and
continue its run without restarting the program from the
beginning.

(2) Many statements may be typed into the processor for
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a tutorial

immediate execution, as opposed to statements which are
typed in for addition to a program (deferred execution).
This feature, usually billed as a “desk calculator” or direct
mode, allows the user to enter complicated arithmetic ex-
pressions for immediate execution.

(3) When the direct execution mode is available in a sys-
tem which preserves storage after a run, the processor be-
comes a powerful debugging tool. Direct 1/0 and assignment
statements are used to examine and modify the state of the
variables. Lines of text are changed very quickly. Direct
subroutine jump statements are used to allow parts of a
program to be debugged. In this mode the user has at least
as much debugging freedom as nostalgic old-timers report
they had “at the console,” Further, the user has, in the lan-
guage processor, the capability for very selective dumps and
the conceptual ability to deal with a “FORTRAN machine” or
a “Basic machine,” rather than having to maintain simul-

Mr. Rishel, as senior systems
programmer at Com-Share in
Ann Arbor, is responsible for
the design and implementa-
tion of interactive compilers
for their t-s system. He also
serves as their software inte-
gration coordinator. Previous-
ly, he did the layout for the
t-s system at the Fulton Na-
tional Bank in. Georgia. He
majored in math at Dart-
mouth and worked on their
EDIT package and various
background < mode support
programs.
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INCREMENTAL COMPILERS . ..

taneous mental views of his program’s source and machine
language representations.

The concept of the incremental compiler is deceptively
simple—like so many good ideas—but the simplicity of its
mode of operation is more in the eyes of the ultimate user
than the system programmer. It is the system programmer
who must consider problems like: maintaining two parallel
copies of the program, object-code linking, remote-line
references, loop-defining statements, declarations, and
asynchronous interrupts. This section takes up these prob-
lems in some detail. ‘

the parallel version problem

A source language version of the program must be
maintained and updated to show changes. At the end of a
debugging session, the updated copy of the program reflects
the programmer’s progress. This usually entails keeping two
parallel copies of the program, source and object. Entering
a line causes new object code to appear and also causes the
source line to be placed in its logical position in the sym-
bolic program.

Maintaining two parallel copies of the program places
extra demands on the supporting operating system, For
each entry of a line of program the system must swap in
roughly twice as much information as would be needed if
only the source were required. On a machine with a rela-
tively small amount of core available to a single user, the
designer of the incremental system may choose to address
one version of the program at a time. This shows itself to the
operating system as extra drum or disc interactions for each
teletype interaction.

If the amount of space available in high-speed secondary
storage is small, relative to the amount of core available to
the program, or, if the secondary storage is slow enough to
make accesses costly, the parallel version problem manifests
itself in the form of the-incremental processor handling
smaller programs than it otherwise might, since both ver-
sions must be kept in core.

This problem can be largely circumvented by accumulat-
ing lines of text in chronological order until some command
requires a sorted version of the source text. The source lines
pile up a buffer which, when full, spills to secondary
storage. The bigger the buffer, compared to the average line
of source, the more pleasant for the operating system will be
the ratio of drum or disc interaction with teletype interac-
tion. '

Another solution to the parallel version problem has been
in use for some years now. Some systems which are highly
interpretive keep only the translated version of the code.
Upon request for the symbolic version, the processor recon-
stitutes the source language from the translated code. Re-
dundant parentheses are often lost, and constants come
back out in uniform format. This solution rivals the preced-
enc