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Three distinguished members of an outstanding disk pack family

Singlé cartridge, six and eleven- and performance — because only one way to make disk packs
high disk packs. Disk packs each carries the unmistakable at Caelus; and that is the very
unsurpassed in workmanship Caelus® trademark. We know of best way possible.

(“‘{(’7 CALUS® MEMORIES, INC. P.O.Box 6297, San Jose, California 95133. Telephone (408) 298-7080
M

CIRCLE 1 ON READER CARD



Tell a friend about
Colorado Instruments.

Better yet-bring him to the
Fall Joint Computer Conference (Booth No. 2520)
where he can find out for himself.

We’re the best in source data collection sys- they eliminate man-hours. Increase accu-
tems, although most of your friends probably racy. Decrease costs.
don’'t know we exist. We've been

corner”’ perfecting! off in a They are simply designed. And easily op-

. erated. Modularly designed. And
But we’ve proven ourselves to a easily adapted.
number of the country’s leading
companies.” By solving some
problems in simple ways that
would intrigue you. So we're
ready to widen our circle—show
a lot more people how we can
fill the gap between them and
their computers.

Our systems are uniquely de-
signed for speed, accuracy and
reliability. They collect data di-
rectly from its source —the man

Here, we can only touch upon a
few of the advantages of our
brand of source data collection.
At the Conference, we’ll be
demonstrating them all.

So bring a friend to Booth No.
2520 at the F.J.C.C.

We'll show him how we’ve
helped others solve their prob-
lems. With time and attendance
recording. With production re-
on the job—and transmit it to porting. With inventory control
the computer. On-line. Or off- and materials ordering. With
* line. 3120 BADGE READING STATION  purchasing and receiving.

By eliminating the need for keypunching, More important, we'll show him how we can
record keeping and pad-in-hand inventories, help him! *Names available upon request.

Filling the gap between people and computers.

COLORADO UU INSTRUMENTS

ONE PARK STREET ¢ BROOMFIELD, COLORADO 80020 ¢ (303) 466-1881
Cl-246
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22 Anatomy of a Merger

’ GE had lots of plans for its computer operations
before the faction in favor of selling out to Honey-
well won the battle. Here are some details of
the planning and maneuvering that preceded the
agreement.

32 The Great Brass Brain
After 56 years of operation without errors or down-
time, the Coast and Geodetic Survey machine for
predicting tides has been retired in favor of a CDC

6600.
departments
Calendar 9 66 OCR-Avs. OCR-B
Letters to the Editor 13 The long-simmering conflict between advocates
Look Ahead 17 of the two type fonts comes to a small boil in this

Letters to the Editor type article wherein every-

Perspective - 71 one who wanted to has his say.

News Scene 123

Hardware 155 80 Fall Joint Computer Conference
Software 173 The emphasis will be on.communications equip-
Literature 181 ment in FJCC exhibits in Houston. Large scale
Washington Report 195 ' devices will be scarce. Our product preview de-
World Roundup 201 scribes new equipment which will be introduced

for the first time. And for gourmets going to the

People 205 show who don’t know Houston, our guide to the
Books 209 city’s cateries is a must.
Index to Advertisers 215 Conference particulars and descriptions of tech-
The Forum 220 nical scssions appear in the Nov. 1 issue.
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Data Transmission
A conference report.

ABA Conference

Bar Association hits hard at inadequacies of regu-
latory system for communications at annual meet-
ing of Committee on Law and Technology.

|

JECHNlCAL

Tape Transports

Standardized digital cassettes may be the answer
to the need for lower cost tape transports de-
manded by rapid expansion of minicomputer and
remote terminal market. Some design problems
and approaches to their solution.

Remote Inquiry of Data Bases

They started with the problem of file maintenance
update verification — now the designers claim to
have developed a simple, flexible, and efficient
generalized inquiry system.

MIS: Data Bases

User acceptance of Generalized Data Base Man-
agement .Systems is “cautious but growing.” The
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potential these systems have for improving com-
munication with the computer could be a factor
in the development of MIS. But first a common
system needs to be developed.

l
;DMMENTAF!Y

Perspective

The Canadian computer industry has been lagging
in growth in recent years, but estimates from var-
ious prominent figures up north put the future
growth at a pessimistic 30% a year all the way to
50% for services.

The Pentagon finally issued an RFP for the
fabled World Wide Military Command and Con-
trol computer systems and everything seems about
ready to roll right now, although probably not for
a while.

About the Cover

We’ve got it all together now! Photographer
Richard Ley’s puzzle pieces come up Texas, bright
and clear, as setting for this year’s Fall Joint Com-
puter Conference.
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It draws about everything but salary.

Being versatile has done a lot to
make CalComp’s 718 flatbed plot-
ter the world’s most popular.

Being accurate hasn’t hurt,
either.

And in many applications, you'll
never need finer resolution.

But if you do, there’'s our new
728 flatbed plotter.

Same great size, but with laser-
calibrated accuracy. Guaranteed.

Naturally, when you choose from
six different CalComp flatbed plot-
ters and 25 separately-defined sys-
tems, you pay for only the precision
you need to do the job. On jobs
like these, for example.

Mapping. For resource explora-
tion, highway design, and all gov-
ernment and civil engineering.

Mask design and cutting. For
integrated circuit packaging.

CPM/PERT networks. For space,
military and construction applica-
tions.

NC simulation. For numerical
control program verification.

CalComp is the leader in com-
puter graphics. With sales, service
and comprehensive software sup-
port in 34 cities around the world.

And with the greatest variety of
computer-controlled plotters any-
where. Drum plotters, COM plotters,
and since 1966, Flatbed plotters.

So call your nearest ‘
CalComp man today.
And ask him to size
up your drafting
requirements.

CIRCLE 125 ON READER CARD

Maybe our versatile 718 flatbed
plotter is exactly what you need.
If not, there’s our exact 728.

claliiciolvie)

TEACH YOUR COMPUTER TO DRAW.

California Computer Products, Inc.,
Dept.D-13, 2411 West La Palma Avenue,
Anaheim, California 92801. ’




flrst the software,

Crazy.

Develop a lot of expensive software packages,
put them out in the field, prove them in demand-
ing user environmehts, then build a computer
to run them on.

Who does that7

Us.

Sigma 6 is our business computer. Designed
for high-throughput commercial batch work, to-
gether with remote job entry, and interactive time
sharing.

Sigma 6 uses all the software developed for
Sigma 5 and 7. Including operating systems for
batch only or concurrent batch and time sharing;

then the computer.

powerful Cobol and Fortran compilers; several
systems for structuring and manipulating files
and large data bases. Plus mathematical and
simulation packages.

To run these systems efficiently we gave Sigma
6 byte-string decimal arithmetic (as well as float-
ing point), memory mapping, dual-access mem-
ory, an independent input/output processor, and
many other high-performance hardware features.

We also gave it an aston- :
ishingly low price.

We went into business
backwards and came out
ahead.

Xerox Data Systems
€l Segundo,California
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‘Our new file management system is S0 slmple
even your boss can use it.

We call it MANAGE. MANAGE keeps you in
charge of creating and maintaining your data
base. But it lets your boss do his own retrieval.
He doesn’t have to be an expert and he doesn’t
" have to write programs. All he has to do to get
the information he needs, when he needs it, is
to fill in a couple of simple forms. (Even his
secretary can learn how.) Which means you
can get out of the exception report and one-
time-problems business for good.

MANAGE is a complete system for creat-
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ing, maintaining and retrieving files and gen-
erating complete or summary reports. It’s
designed to run on Sigma 5 or 7 computers,
and it will accept most of your existing files
without conversion to a new format.

All of which ought to make you very happy.
And as for your boss,
once he has learned
to use MANAGE, he’ll
wonder how he ever

man i it. = Xerox Data Systems
a aged without it €l Segundo.California
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The Banking
Business is sold
on Weber
computer flooring.

Our access flooring is the base of operations, so to speak, for a big chunk of the bank-
ing industry’s data processing. We've put the floor under computers for the Bank of America
and the Federal Reserve. And we're in “Nationals” and “First Nationals” from Vermont to
California and from Texas to Minnesota. In fact, you can find Weber computer room flooring
in over 150 banks spread over 20 states. [0 Now, despite the bankers’ reputation for tight-
fistedness, there’s a lot more to their choice of Weber flooring than just price. Competitive
we are—but with more than just price. For instance, we offer more options in basic sup-
port systems and floor panel constructions to meet varying load requirements. And a greater
range of finish floorings. We've also earned our reputation for on-time delivery and start-
to-finish job responsibility. O What's more, as a unit of Walter Kidde & Company, you can
depend upon our long-range stability. That means we'll be around when you need add-on's
and service in years to come. O Write for our new Bulletin 205. Weber Technical Products,
Division of Walter Kidde & Company, 1340 Monroe Avenue, Grand Rapids, Michigan 49502.

WEBER TECHNICAL PRODUCTS DIVISION OF WALTER KIDDE & COMPANY, INC
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DATE EVENT/SPONSOR LOCATION CONTACT cosT
Nov. 15-16 | ACM Data Description Houston ¢ Dr.E.F. Codd $40, members
& Access Workshop . IBM Research Lab $50, others
i Monterey & Cottle Rds.
_ - San Jose, Calif.
Nov. 16 ACM Computer Houston " Jackie Potts $40, members
Graphics Workshop . Box 933, Blair Sta. $45, others
| Silver Spring, Md. 20910
Nov. 16 ACM Symposium Houston Dr. J. Robert Jump $22, members
Academic Education/ Rice Univ. $30, others
Computer Science P.O. Box 1892
Houston, Tex. 77001
Nov. 17-19  Fall Joint Houston AFIPS $20, members
Computer Conference 210 Summit Ave. $40, others
| Montvale, N.J. 07645
Nov. 19-20 DPMA Conference 70 New York City ' Conference ‘70 Unknown
Empire Division . P.O. Box 1926
| Grand Central Sta.
New York, N.Y. 10017
Nov. 20-26 | Biennial Intl. Milan, ltaly U.S. Commerce Dept. Unknown
Instr. & Automation BIC-932
Exhibition Washington, D.C. 20230
Nov. 23-25 ADP Military Camp Hill, Pa. FMSO (Code 901) $30, federal,
Activities Symposium Mechanicsburg, Pa. 17055 state, local
gov't. emps.
Nov. 30- IBFI 3rd Int'l. Hollywood IBFI/PIA Center $195
Dec. 2 Forum on Data Beach, Fla. ¢ 1730 N. Lynn St.
Communications . Arlington, Va. 22209
|
Dec. 1-3 DPSA Seminar, New York City | DPSA $150
Data Input with 1116 Summer St.
Plastic Cards Stamford, Conn. 06905
Dec. 7-9 NEC 26th Annual Chicago Nat'l. Electron. Conf. $3
Conf. & Exhibition Oakbrook Exec Plaza #2
1121 W. 22nd St.
: Oak Brook, 1ll. 60521
Dec.7-9 IEEE Open Workshop: Bethlehem, Pa. | F. M. Towell $8
Fault Detection in Western Electric Co.
Dig. Circuits & Sys. 555 Union Blvd.
Allentown, Pa. 18103
Dec. 9-11 IEEE, ACM Simulation New York City IEEE ' $60-80
Applications Conference 345 E. 47th St. (late fee)
New York, N.Y. 10017
Jan. 12-14 4th Hawaii Int’]. Honolulu HICSS-4 Unknown
Conference on Univ. of Hawaii
System Sciences Honolulu, Hawaii 96822
Feb. 9-11 COMPSO East New York City Computer Exposition, Inc. Unknown
37 W. 3%th St.
, New York, N.Y. 10018
Feb. 15-19 Computer Display Frankfurt, U.S. Commerce Dept. $450,
Equipment Exhibit Germany BIC-932 exhibitors
i Washington, D.C. 20230
E
March 10-12| 4th Annual Tampa, Fla. Annual Simulation Symp. Unknown
Simulation P.O.Box 1155
Symposium Tampa, Fla. 33601
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Here’'s the first computer system you can
start with and stay with . . . through changes
in requirements and technology.

Look at its features:

NEW STANDARD OF EXPANDABILITY. Hardware and soft-
ware modules easily added as requirements increase. No longer
necessary to buy capability far beyond your current needs—or
to start over periodically with a new and bigger computer. The
C-System permits virtually unlimited expansion.
ADAPTABILITY. Accommodates technological advances in
computers, peripherals, and end-devices without change in basic
system.

UNMATCHED SOFTWARE FLEXIBILITY. Modularity of

-software permits e€asy adaptation and expansion to user’s

requirements. Customer is able to define and use problem-
oriented languages. Complete operating system already available.

DATAMATION




a computer that’

~ eliminating the

INTEGRATED COMMUNICATIONS. Communications are
an integral element of the system (just as processing, storage,
etc.). No geographical limitation. Combines all aspects of com-
munication, computation, and control.

ADVANCED MICROCIRCUITRY. Collins has one of world’s
leading MOS/thin film/planar facilities.

NEW LEVEL OF RELIABILITY. Not really new at Collins.
Our computers have served round-the-clock in airline, railroad,
and government facilities for years—with total downtime
measured in minutes.

SYSTEM EFFICIENCY. The C-System automatically assigns

ANOTHER REASON TO THINK COLLINS WHEN YOU THINK COMPUTER SYSTEMS

November 15, 1970

and distributes work throughout the network to assure maximum
utilization of facilities. : .
You can start with a small system for a single application (the
C-System can work with your existing computer equipment), or
you can establish a total system for your entire operation.
Contact us. Collins Radio Company,
Dept. 300, Dallas, Texas 75207.
Phone: (214) 235-9511.
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You've got the best computer for the job ...

Why not buy the COMPLET.
best plotting system? with mel

Used in a time sharing mode,

the PTC-4 Plotter/Teletypewriter
Controller linked to the DP-1
Digital Plotter provides 11" wide
reproducible graphs, charts, and
drawings at a remote location—
direct from the computer.

DP-5 $11,000.

o>

A4

o° Plotting online is 4 times faster

&v with the Ultra High Speed DP-5

’ Incremental Plotter. Designed for

computer graphics, it plots at a continu-

ous speed of 1200 increments per second.

No special programs required. Step size is factory
o set at .005” or .0025”,

Offline plotting in addition to computer I/0 capability
The MTR-9 is a superior system offering faster plotting
yet uses less computer time. New END-STEP:#» MODE
software reduces computer time and tape lengths by
10:1. Operates with anyspeed incremental plotter. Has
high speed search with block selection.7 or 9 track
IBM format. Operates with the
. DP-1,- DP-5 or DP-3 22" wide,
300increment persecond plotter.

. $11,000

Offline plotting is now

an economic reality

with the MTR-2 Magnetic
Tape Regder. It operates
with 4he DP-1, DP-3 and
DP-5 Plotters to form a
complete offline system. The
‘MTR-2 accepts IBM com-
patible tapes.

| & heustem
mstrrument

489350 TERMINAL AVENUE, BELLAIRE, TEXAS 7?7401

DIVISION OF BAUSCH&LOMB @

t713) 887 7403 CABLE HOINCO

Visit us at Booth No. 1201, FJCC, Houston, Texas

MTR-9  $21,000. DP-3  $6,400.

12 ' CIRCLE 84 ON READER CARD DATAMATION



IBMbarrassed

Sir:

How’s that again? “At the point that
errors are encouraged during com-
pilation, the compiler generates a
call to an error routine. . . .~ (P.
56, GC28-6596-4 1BM System/360
FORTRAN 1v Library Subprograms.)
WaLTER C. DAUGHERITY
Cambridge, Massachusetts

Hallett Hollereth

Sir:

In reply to Mr. Robert Bufford’s re-
quest in the Aug. 15 issue (p. 14).
He may be interested to hear of an
all magnetic tape system of consid-
erably earlier vintage than 1966,
even though in Canada. In Septem-
ber 1958, T began my programming
career with the Ontario Hydroelec-
tric Commission here in Toronto.
Their uNtvac 1t was installed the pre-
vious spring.

Off-line paper tape to magnetic-
tape converters were used to handle
data transmitted from area offices,
and uUNITYPERS were the key tape
devices producing all other input.
The tapes and reels were all metallic
and exceedingly heavy. All output
was also on magnetic tape; the print-
ers were operated off-line.

My first introduction to punched
cards was when I became employed
by a company using 1BM equipment
in January 1963. Can you imagine a
programmer with over six years’ ex-
perience unable to decipher a Hol-
lerith punched-card?

JuLiE HALLETT
Toronto, Canada

APLause

Sir:

I missed the byline on the “Whither
apL” article in your September 15
issue and was halfway through it
when 1 started asking myself, “I
wonder who the author is; whoever it
is really knows programming lan-
guages and really knows how to
write.” So then I turned the page and
there was a picture of the only possi-
ble answer to my question—Dan Mc-
Cracken.
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If Dan is planning to write a book
on APL, that is an item well worth add-
ing to his list of its advantages.
CHRISTROPHER ]. SHAW
Los Angeles, California

Census suspense

Sir:

As an individual who has written to
you previously on the subject of
Census data (Aug. 15, p. 13), I feel
that Mr. Rappeport (American Civil
Liberties Union) was also speaking
to me in his defense of the present
status of the Census (Sept. 15, p.
13). As much as I respect the acLu
for its work, that organization has
occasionally been shortsighted in its
failure to criticize programs which
may not be a danger now but are
likely to become so in the future. I
believe that the continuation of the
Census in its present form is such a
danger.

As data collected by the Census
become more and more technically
accessible (via various kinds of soft-
ware and hardware advances) it be-
comes more and more difficult to say
that those data should not be ac-
cessed. Can Mr. Rappeport honestly
say that if the technology were avail-
able, the court system would, for ex-
ample, deny the Justice Department
the right to access Census files to find
out where particular individuals re-
sided in 1950, 1960 and 1970, if it
could be demonstrated that such in-
formation were in the “national in-
terest”? 1 am certain that the acru
would oppose such a move, but it
would be a bit too late. From “na-
tional interest/security” rationales, it
would be fairly easy to move on to
“organized crime,” “narcotics,” and
other issue areas generally considered
to be important. Once such prec-
edents become established, it would
be a rather small step for other gov-
ernmental agencies to find uses. Fi-
nally, if one admits the possibility of
corruption (and I'm aware of the
past good history of the Census
Bureau in this regard), the “sacred”
nature of such data files will surely
be violated. (This progression ig-

_nores additional pressures that will

come from the recurrent efforts to
develop a national data bank from

which omission of Census data is but
a dream.)

As a Political Scientist, I am aware
of many of the nondangerous uses to
which aggregate Census data can be
put. The temptation (to which Mr.
Rappeport has succumbed) is cer-
tainly there to overlook the potential
harm which might be the result of
the existence of Census data banks. I
differ from Mr. Rappeport (and, un-
fortunately, many others) in that I
feel that the “potential” is terribly
close to becoming a certainty.

I hope that I am not able to say “I
told you so” fifteen years from now.
It would give me very little pleasure.
MicHaEL R. LEAvVITT
Evanston, Illinois

Fearless attack

Sir: .

Until I see a signed, written state-
ment or hear it straight from the
jackass’s mouth, I refuse to believe
that a man of H. R. J. Grosch’s intel-
ligence . . . at least a 110 or 115 1.Q.

. would risk the alienation of the
world’s newest technical elite, the
world’s potentially most powerful
group—who literally have their fin-
gers on the buttons of power—who if
they were sufficiently organized and
united among themselves would be
very hard, in a highly computerized
state, to keep under control; the only
group who possess the proven capa-
bility, as amply demonstrated during
the past 15 years, of transforming
managerial hot air and arm-waving
into working programs (subject of
course to the speed of light and the
fact that there are only 24 hours in a
day) by making such a stupid, back-
stabbing, asinine statement as re-
ported in the July 15, 70 issue of
DaramatioN (i.e., “Programmers
are jerks!”).

I mean, when one€’s primary and
secondary talents (aside from the
above-mentioned God-given artistry)
consist of providing comic relief (i.e.,
panel discussions) between technical
papers presented by one’s peers, only
a moron, a fool, or a brain tortured
and twisted by senility or insanity
would allow what’s left of the pseudo-
random neurons in his brain to com-
mand hot-air to be passed over a long
hollow tube in real time before a live
audience and shout out for all the
world to hear: “Programmers are
jerks!”

However,

if this alleged blas-
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Two reasons
or Diablo Disk Drives
~ lowpricesand
low maintenance costs.

- QDuablo Senes 30 removable .

_ disk drives have fewer moving

parts. The two sub- -assemblies .

hown contain all the high-
peed moving parts. Spindle

Designed Eor The Oﬁic:'ke)‘Enyil"ohheﬁ,t‘ L

peed and head posn_tlomngiw 25




LLetters . ..

phemy is true, I know not what the
reaction of others will be to this latest
Communistic-Capitalistic Plot, aided
and abetted no doubt by the effete,
troglodytical, hornswogging editors
of DATAMATION, to depress the salar-
ies of the professional programmer

and attempt to make him the scape- -

goat for the economic, political, ra-
cial, and religious ills of the world;
but as for myself, I say: “PROGRAM-
MERS OF THE WORLD UNITE! THE
WORLD IS OURS FOR THE TAKING!”
J. WoLFGANG vON HOLSTEINOVITCH

P.S.: Just to be safe, would somebody
please slip a muzzle on Herb and
start the Pasteur treatments before he
bites a programmer!

Omission improbable

Sir:

In the July 15 (pp. 87-98) issue Mr.
Cecil Frost has presented an excel-
lent survey of computers designed
and/or ruggedized for military ap-
plications. We wish to bring to your
attention the omission of a very ver-
satile avionic computer, the AN/AYK-
8, designed and manufactured by
Westinghouse’s Systems Develop-
ment Division. Because of its modu-
lar structure and general purpose de-
sign, this computer, while originally
designed for airborne fire control, has
developed into a family of machines
which are being used on several Air
Force and Navy programs. Designed
in 1969 to MIL-E-5400 specifications,
over 30 computers of the AN/AYK-8
family have come off our production
lines.

The Westinghouse aN/AYK-8 is an
18-bit general purpose computer
with 51 indexable instructions. It is
comprised of four basic functional
modules: a standard control proces-
sor module, a standard memory
module containing 4096 words (ex-
pandable to 64K words by using 16
modules), a standard power supply
module and an input/output module
comprised of standard printed circuit
boards augmented by a few special
interface boards to satisfy the unique
requirements of each application.
GEORGE SHAPIRO
Baltimore, Maryland

Syncing circuits

Sir:

In The Forum of September 15th,
Mr. J. Robert Logan wondered why
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parallel logic is not used more often.
He implicitly defined parallel logic as
logic which does not contain storage
elements and feedback lines.

That parallel logic has not found
more common usage is not the fault
of the designer but is associated with
basic properties of sequential cir-
cuits: In recent years researchers
have been successful in developing
methods for designing sequential cir-
cuits requiring a minimal number of
feedback lines. In the case of syn-
chronous sequential circuits this
number is at most one but is nearly
always that numoer; however, the
minimization of feedback lines is
usually achieved at the expense of
increasing the number of storage ele-
ments required. - Asynchronous se-
quential circuits can be designed
without storage elements, but the
minimal number of feedback lines

SENE
= -
JALJLL o [

varies from cireuit to ciréuit and iner-
tial delays may be needed to avoid
hazards. If a stable state of a circuit
is allowed to be represented by a set
of unstable states then an asynchro-
nous sequential circuit can be de-
signed using a single feedback line.
Unfortunately, such a circuit requires
the use of inertial-delay elements
having threshold properties that may
be realizable only by circuits involv-
ing amplifiers and feedback,

H. ArLLEN CurTIs

Williamsburg, Virginia

Porno comment

Sir:

Please cancel my subscription imme-
diately. T do not intend to be humili-
ated again by having my wife discov-
er that DaTaszaTioN runs hexadecimal
pornography. In case you can’t figure

it out, I'm talking about “A New
Constrained Art Form: The Hexa-
decimal Core Dump,” in the Sept. 15
issue (p. 57).

I read it, thought it was clever,
and forgot about it until T heard my
wife cackling uncontrollably one
night while 'm minding my own
business, reading a printout. Seems
she had stumbled onto the story,
written with the letters, A, B, C, D,
E, and F, about a man in bed and the
conversation he has with his girl-
friend—but you published it, so you
remember.

I tried to explain that it had to do
with food poisoning, but then she
read it to me her way. I read it to her
my way, and all she said was,“Your
way takes a lot more imagination
than my way.”

And to think that you ran it right
under the picture of a man who has
just graduated from seminary! ! !

Kon AMAR JacHWEG

Re citation

Sir:

The following citation should be

added to the introduction of my

paper entitled “The Pipeline and

Parallel Computer,” which appeared

in the April 1970 edition of

DATAMATION.
“The fact that the parallel and
pipeline computer designs have
inherent limitations which render
their performance very sensitive to
problem and programming formu-
lation was first pointed out to the
author by Dr. Tien Chi Chen, a
result which Dr. Chen derived
from his extensive unpublished re-
search on the subject.”

The citation was omitted as the result

of an oversight on the part of the

author.

WirriaMm R. GrRaHAM

Santa Monica, California

APL polisher

Sir:

Your publication of Dan Me-
Cracken’s excellent article “Whither
apL” (Sept. 15, p. 53) should be
very valuable in bringing apr1. to the
attention of your readers.

One additional comment should
be passed along to your readers:
Don’t make the mistake of thinking
you can become familiar with arL
by reading about it. You have to use
APL to appreciate it. Even after us-

(Continued on page 203)
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WE DONT CARE
WHICH DECK YOU USE

New system/3 card storage is ready and
waiting in the Tab Auxiliary products line. Just
another case in point for Tab’s rightful
leadership role in data processing auxiliary
equipment. Being first comes next to

being best at Tab. So rest easy, because our
system/3 card storage will give the same
reliable, quality perfor'mance as our standard
card files. You'll always be a winner.

Send today for your free System/3 Planning
Kit—'/4" scale floorplans, equipment templates
—everything you need to plan an efficient
System/3 facility. Write:

Tab Products Company,
2690 Hanover Street, TAB

Palo Alto, California 94304 PRODUC T S CO.
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WATSON ALL
ABOUT, IVAN?

STRIKE THREE ON
360 DESIGN TEAM

COURT MAKES
EARTHSHAKING SOFTWARE
PATENT DECISION

PL/1 WINS A FEW,
LOSES A FEW

November 15, 1970

Thomas J. Watson's two-day visit to Moscow didn't
produce any computer business and the IBM chairman
told the press he doesn't think there's a market in
Russia at present. Observers wonder at this

negative stance in view of Moscow's negotiations
with Siemens and Olivetti and its recent orders to
ICL (Aug. 15, p. 171). But in true IBM tradition —
never to come back without an order — Watson could
have swung a deal to sell typewriters, which the
Commerce Dept. took off its restricted list of
exports this summer. Meanwhile, rumors persist that
the Belgrade secret police are installing a 360/40—
presumably for nonmilitary use.

The last of the three key 360 architects has left
IBM. He's Gene Amdahl, most recently an IBM fellow
since a supercomputer project he was working on was
shot down in June '69. He was preceded out by

Fred Brooks and Gerrit Blaauw. An alleged conflict
of interest was reported a key point in bringing
about the latest separation: IBM felt Gene's position
on the board of Compata (run by his brother, Lowell)
was somehow a conflict. Gene, in two stints, was
with IBM some 12 years. He has served on the Compata
board for five. IBM's revenue last year was close

to $7.2 billion; Compata's roughly $1 million. It's
believed Amdahl (Gene), on vacation at this writing,
will form a company of his own.

Another blow for software patentability has been
struck by the Court of Customs and Patent Appeals.
October 8, in a decision regarding a seismic data
correction method, the court took a stronger stance
on patenting mental processes than that in the
hallmark Prater & Wei decision (Jan. 1969, p. 78
and April 1969, p. 174). Overturning a Patent
Office decision that inventor A. W. Musgrave's
method was unpatentable because it involved mental
processes, the court said "all that is necessary, in
our view, to make a sequence of operational steps
a single 'statutory process'

within 35-USC-101 is that it be in the
technological arts so as to be in consonance with
the Constitutional purpose to promote the

progress of 'useful arts.'"

Judge Phillip Baldwin, a member of the court,
agreed with the results but not the reasoning. He
noted that in the second Prater decision, the court
did not decide "whether claims drawn to a process
consisting entirely of a sequence of purely mental
steps would fit within the ambit of the law.

The majority now proposes to answer this question
in the affirmative, regardless of the fact that the
case could be decided on very narrow grounds —
as a machine-implemented process.

PL/I is being used (though not exclusively) in 2,000
shops around the country. And in Europe we hear more
IBM customers are hooked on PL/I than on COBOL. There
have been some defectors, but their major argument

(Continued on page 18)
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LOOK AHEAD

USERS GET ANTSY
OVER CODASYL AND ANSI

RUMORS AND RAW
RANDOM DATA
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against PL/I — that it locks them into IBM equipment
— is gradually being dissipated. CDC and

Burroughs have announced their compilers will be
ready in the first half of '71, and Siemens also

has one in the works. Univac's a maybe, and Honeywell
and NCR are resisting.

The PL/I standards effort, under ANSI's X.3.J1
and ECMA's TC-10 committees, continues. The general
content of the standard should be decided by year
end. By mid-'71, the committees should have defined
the language they want to standardize. After that
there'll be polishing and subset definition. If all
goes well, the standard will be proposed the end
of 1972.

Some users are upset that they don't know the details
of CODASYL's 13 proposals for extensions to COBOL.
They include vital data communications and
asynchronous processing extensions. ANSI's X.3.J.4
COBOL committee will be considering some or all of
them next month in Ft. Lauderdale. The only document
in which the proposals have been published, CODASYL
COBOL Journal of Development, #110-GP-la, is published
by the (get this) Canadian Dept. of Defense, Ottawa.

Potter Instrument, instead of going for off-line
print stations, plans to come out with a hard-wired
communications controller (IBM 2780-1like) that
interfaces with IBM 360s and 370s...More rumors
on IBM's "evolutionary" new operating system are
floating out. NSOS, which should be out within two
years, will be paged and provided virtual memory
management. As expected, 370 will have relocatable
hardware; users suspect it's there already...
IBM's SE force is rumored down to 4,500 and
evolutionarily...dropping Digital Equipment Corp.
should soon announce a remote batch terminal for
the time-sharing PDP-10. As might be expected, the
PDP-8/I will be the heart of the terminal, which
will also include a synchronous line interface, card
reader, line printer, and software. The price —
around $50K...The dropping of Applied Data
Research's plans to sell its West Coast subsidiary,
Programmatics, Inc., to Computer Machinery Corp. was
attributed by CMC's president Jim Sweeney to a
"change in circumstances." That change might be due
to ADR's healthier financial position after the §$2
million settlement of the suit against IBM (Oct. 1,
p. 72)...Informatics president Dr. Walter Bauer,
concerned that Justice has made no effort to learn
the nature and extent of damage the independent
software firms claim IBM has done to them,
plans to contact Justice himself to see if
an input can be established.

The advent of a reported $1110/mo. IBM
System 3 with ledger card input means that IBM
is going after the market for big accounting machines,
led by Burroughs and NCR. It could also herald a
line of dedicated System 3s, handling
perhaps credit cards, badge reading, etc.
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Quantum CX:

At this very moment, critical data
in your tape files may be deterior-
ating. Until Memorex Quantum came
along, there wasn’t much you could
do about it.

Now there’s Quantum CX. It protects
against lost data two ways.

November 15, 1970

Expensive for tape. Cheap for insurance.

First, with the proven Quantum
oxide coating that’s more resistant

to “growing errors’. Second, with a

a new back coating. it reduces
errors caused by static-attracted
contaminants and by debris from
back scratches.

It costs more to make a tape the way
Quantum CX is made. But remem-
ber, the premium you pay really isn’t
for the tape. It's for the insurance.
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For more information on Quantum
CX, write: Memorex Corporation,
Information Media Group, Memorex
Park, Santa Clara, California 95050.
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1,998 character display (27 lines of 74 characters each) on a 12-inch screen.
A true stand-alone unit—includes communications interface and modular power supply,

Inside Story of the Vldeo Dlsplav Terminal that
leaves all the others hehind.

Powerful editing capability—12 distinct keyboard
operations, including line and character insert/
delete. 10 functions under computer control,
including cursor positioning by X-Y coordinates.

Switch-selectable full- or half-duplex operating modes.
Selectable transmission rates—110, 150, 300, 600 or 1200 baud. Adjustable up
to 9600 bps.
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3 remote monitors may be connected
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'wo-level video intensity. Useful for form fillout. Computer-derived

rrotected data is lower intensity; operator-entered data is brighter.

3elective scrolling at any line when under program control;

jutomatically at line 1, unless otherwise directed. - - ) - g

Automatic tabulation in form fillout directs cursor to next entry point. Individual TV adjustments conveniently located up front for optimum
operator comfort.

leliable solid-state circuitry assures virtual trouble- Quiet, solid-state keyboard in Teletype terminal format may be operated remotely.
ree operation. Maintenance is as easy as opening
1drawer.

—_ Plus: Low Gost!
$88 per month (12-month rental)
plus $20 maintenance.

We'll be happy to demonstrate the Hazeltine 2000
in your offices.

Hazeltine
2000

High-speed, random-access core memory (2048, X 8) provides flexibility llaleltlne CO Ol‘atl()ll

and efficiency consistent with all the unique design features of the
Hazeltine 2000. Little Neck N Y. 11362 Phone (212) 423-4800
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The planning and the
plotting that led to

Honeywell’s acquisition of
GE’s computer operations

Anatomy of aMerger

- 17 Money talks. And when it does it usually
[G has something very important to say.

l l For instance: When Honeywell, Inc.,

: announced last May that it would take
over the heart of General Electric’s computer opera-
tions, Honeywell’s stock promptly plunged $16.50 the
next day and closed at $86.50. The following day, as
the word got around and as the proposed merger-
takeover was examined in closer detail, Honeywell
stock nose-dived another 9 points. Meanwhile, Gen-
eral Electric’s stock remained fairly stable, although
it dropped slightly.

_ The public had spoken on the proposed combine in
the only manner in which it could express itself.
Actually, the negative reaction should not have been
too surprising given Honeywell’s history as operating
a well-managed and profitable computer business and
General Electric’s unmatched reputation among the
mainframe companies of fumbling and bumbling
with its unprofitable computer operation. Obviously,
many feared a dilution in Honeywell's earnings while
it digested the General Electric portion.

Also, it should be noted that the announcement
took virtually everyone by surprise. The computer
industry rivals the cia in its fetish for secrecy and the
merger negotiations must go down as a textbook ex-
ample of a well-kept industrial secret.

There was, however, one inadvertent slip. In
March, Stephen F. Keating, president of Honeywell,
was vacationing in Arizona, as had been his habit for
years. Although Keating had known that Honeywell
and General Electric were quietly talking about get-

by W. David Gardner, New England Editor

ting together, he was not directly involved—at that
point, at any rate—in the negotiations. When a group
of industrial leaders in Phoenix offered to take Keat-
ing on a tour of the business side of Phoenix, the
Honeywell executive gladly accepted.

. The agenda included a tour of General Electric’s
Information Systems Equipment Division in Phoenix.
Keating was ushered around the plant by the divi-
sion’s vice president and general manager, John F.
Burlingame, and almost immediately the Honeywell
executive with the distinctive appearance (tall, grey-
haired and handsome) was recognized by several
former Honeywell employees who had been hired
over to GE. The visit created a good deal of internal
speculation at the Phoenix plant, but when nothing
happened the talk soon dropped off and Honeywell’s
and General Electric’s secret was safe until the firms
decided to announce it several weeks later.

Like all stories, this story of the Honeywell-General
Electric combine—far and away the largest merger in
the history of the comiputer industry—must have a
beginning. Since General Electric instigated the
whole thing, it is perhaps best to start off with Gen-
eral Electric and since Hilliard W. Paige was the top
man in General Electric’s computer effort, it is there-
fore best to start with him.

In September of 1969, Paige, then vice president
and group executive of GE’s Information Systems
Group, delivered a surprisingly bullish report on his
firm’s computer operation to a group of security
analysts in New York. The report was surprising in
that Paige was able to say that ¢ was doing much
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better in the field than it had generally been thought
to be doing. “In terms of progress toward profitabil-
ity,” said Paige, “the installed value of (cE) equip-
ment has been rising at an average rate of 22% a year
in recent years, while losses have been cut substantial-
ly each year.”

Paige reported that cr’s 200 line was profitable and
that its Italian operation, which makes small business
computers, was not only profitable, but was “the most
successful” unit in GE’s computer operation. Also, some
time-shared service centers were profitable.

- And then the surprise of surprises: Paige said the

Bull-ce operation in France was “rapidly approach-
ing profitability.” Bull-ce had become a favorite
whipping boy of American business publications and
the French unit’s image in the U.S. appeared to be
that of a company wallowing hopelessly in red ink.
Paige turned out to be right, too, on the subject of
Bull-ce’s impending profitability, although the profit
was marginal in 1969.

The security analysts listened attentively as Paige

tempered his optimism somewhat by saying that some
segments of GE’s business were “several years away”

from the break-even point and he declined to predict -

when the Information Systems Group as a whole
would become profitable. The meeting, though, was a
fairly typical example of a security analysts meeting—
that is, the good news outweighed the bad news.
Besides the strides G was making with its operations,
Paige and his associates ticked off additional favora-
ble information on the group’s progress. It was stated
flatly that ce’s 400 line would be “very profitable”

November 15, 1970

even though it wasn’t at that time; the 600 line—off to

a slow and bumpy start—was having a good year and
the firm’s over-all computer orders in the U.S. were
up 61% from the previous year and the order backlog
was up 87%.

Paige was clearly after that number two position
behind 1BM. “When we achieve that position,” he said
confidently, “profitability will no longer be a prob-
lem.” :

In late 1968 and early 1969, cE top management
had been easing Paige into the top spot in the Infor-
mation Systems Group—and easing J. Stanford Smith
out—even while Paige still held his post as general
manager of ce’s Missile and Space Division. At the
time of the security analysts’ meeting in September of

; o S D |
... he declined to predict

when the Information Systems
Group as a whole would

' become profitable.

SR |

1969, Paige had been in charge of the Information
Systems Group for about six months. Paige is an
aerospace man, not a computer man, and aerospace
computers are to electronic data processing as Saturn
rockets ‘are to the airline industry—expertise in one
does not necessarily guarantee expertise in the other.
In this regard, then, GE remained true to its tradi-
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Anatomy of a Merger . ..

tional management approach to the Information Sys-
tems Group by naming a non-computer man to head
up the group.

But the important point here is that Paige and Gk
were extremely bullish about the company’s computer
operations in September of 1969. Nevertheless, in less
than six months, Paige and General Electric would
throw in the towel as far as continuing the operation
was concerned and Ge top management would be
shopping around the computer industry to unload the
Information Systems Group or as much of it as any-
one would take. In short, e, after pouring hundreds
of millions of dallars into its computer operation
without ever reaching the break-even point, would
provide the computer industry with its very own Bay
of Pigs.

-Shortly after Paige assumed control of the Informa-
tion Systems Group, he decided to convene a broad

control was proposed for software development,
which has traditionally been scattered throughout ce.
From the start, the independent factions within ce
did not look happily upon the idea of strong central
control, perhaps understandably so because it would
lessen their independence.

Before the start of Shangri-La, bedrooms in the

The Shangri-L.a proceedings
were so secret that

they were locked up

in bank vaults at night.

Paige and GE were extremely
bullish about the company’s
computer operations in
September of 1969.

spectrum seminar or “think-in” for the entire group.
Not surprisingly, it was an old military-aerospace
technique—getting everyone together from various
branches to attempt to reconcile differences and set
out anew toward a common goal. The ultrasecret
operation was given the code name of Project Shangri-
La and General Electric took over much of the Dip-
lomat Hotel in Hollywood, Fla., where the sessions
were conducted. Richard M. Bloch, general manager
of Ge’s Advanced Development and Resources Plan-
ning Division, and a former Honeywell man, was
assigned to run Project Shangri-La. (The Shangri-La
proceedings were so secret that they were locked up

" in bank vaults at night.)

The central idea behind Project Shangri-La was to
develop a master plan for an advanced product line
(apL), not to be confused with the language of the
same initials. As in most companies, different factions
within GE’s computer operations displayed sibling
rivalry from time to time. But in the Information
Systems Group these were magnified by Ge’s profit-
and-loss-center approach, which understandably
tended to make individual units within the larg-
er group somewhat independent. Furthermore, the
international units—particularly Bull-ce—displayed
even greater independence, based largely on a combi-
nation of the p&L structure, national pride, and dis-
tance between GE’s headquarters in the U.S. and the
international units’ headquarters on the Continent.

“We knew there would be a real dog fight,” recalls
one ex-GE man who was at Shangri-La. “You know
what computer design people are like. Each one has
his own idea of how to build a computer.”

Even before Shangri-La officially got under way,
the Advanced Development and Resources Planning
Division was pushing for strong central control for
development of the new line. In addition, central

Diplomat East were revamped into conference rooms.
Bloch moved his staff from New York to Hollywood,
a worldwide communications center was established
and the session, scheduled to meet for three months,
had some 60 permanent participants from all units
within the Information Systems Group. Others, from
Paige on down through the group’s middle manage-
ment, paid occasional visits. The 60 permanent partic-
ipants were divided into five teams of 12 each with
representatives from each GeE computer operation on
each team. Each team was given a color—there was a
blue team, a red team, a yellow team and so forth.

...the session, scheduled to
meet for three months, .
had some 60 permanent
participants.

With the ground rules set, Shangri-La got under way.

“Shangri-La was definitely not a vacation,” another
ex-GE man remembers. “Florida in the summer isn’t a
vacation. Often the participants were working 18
hours a day seven days a week.”

Shangri-La completed its mission in that a master
plan for an advanced product line was hammered out
(hammered out is the appropriate phase here). Bloch
had set down three basic goals for the ApL to achieve.
and the master plan was drawn up with the thought
of fulfilling the three objectives. First, the ApL was
planned primarily as a major assault on Colossus 1BM
and, as such, the machines would stress compatibility
with 1M equipment. Second, the new equipment
would be aimed at picking up 10% of the computer
market—enough to firmly place GE in the second place
in the industry. And, finally, there would be, as one
Shangri-La participant called it, “reasonable compati-
bility” with GE’s existing lines, enough to keep cE’s
customers from moving over to a competitor. The
emphasis throughout, though, would be on taking
business away from 1BM.
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The original plan called for eight machines, A
through H, starting with a terminal (A) and extend-
ing through a broad-scale series to supercomputers
(G and H). The terminal, which would have »ros
circuitry, was to rent for $500 to $1,300 a month, be
compatible with the whole line, and could be con-
verted to a self-standing unit. There was talk of the crt
terminal having a wireless radio communications

The original plan called
for eight machines. ..

capability and of special versions, including one with
a stenographic keyboard.

Machines B and C were combined at Shangri-La
into machine B/C, a computer that would rent from
$1,300 to $5,000 a month and be designed primarily
as an upgrade for users of 1BM’s Model 360/20 and
model 1130. The logic circuitry was to have been
advanced TTL (54/74 Series) and the B/C machine
was to have received heavy design and manufactur-
ing support from Ge Information Systems Italia.

"The apL’s center machine (D) and the first sched-
uled for announcement—introduction in late 1972
and deliveries in late 1973—was to have a monthly
rental between $4,000 and $15,000 and was aimed
directly at 18M’s 360/50 customers. The logic circui-
try was to be an advanced TTL design with a 12
nsec cycle time. Bull-ce was slated to have key de-
velopment and manufacturing roles in the D machine
project.

The E and F machines were aimed at 1sM’s 65
through 85 customers. The circuitry would have been
ecL. The E and F machines were scheduled to come
out further along the line with a heavy contribution
from GE’s Phoenix operation, which, it was thought,
would be busy enough anyway in the early 1970s
with the 400 and 600 Series and product enhance-
ments of those two lines.

The G and H computers were to have been super-
computers for high level time-sharing. The planning
for these, however, was not thoroughly worked out in
the master plan, and their future status was being held
in abeyance and was therefore vague.

It was proposed that the entire product line be
software compatible from the top to the bottom of the
line. The APL master plan also included a full set of
peripherals ranging from mass storage and magnetic
tape units to printers and card equipment. Through-
out the line, semiconductor memories would be used
where possible. k

But one of the most interesting features to come
from Shangri-La was a proposed data communica-
tions network called Network Service Supplement
(nss). The nss was proposed for availability with
each machine in the apL series and was essentially a
remote shared-access information system. One of the
chief advantages of Nss was that it would be available
to the small user—a user, for instance, who might be
leasing the A terminal for just $500 a month. Nor-
mally, such a small user could not have been offered a
place in the over-all line at such a low price, but nss

November 15, 1970

would have done this for him, and, in the process,
hopefully, hook him on cE equipment for good. The
Nss plan called for the establishment of several large
resource centers connected to a communications net-
work. Each user would have had terminal capabili-
ties. For large customers, Nss would have the advan-
tage of being able to handle their overflow require-
ments.

Although the apL was aimed primarily at replacing
ma’s 360/20, 25 and 1130, its secondary target was
all Model 360s using disc operating systems (pos)
and operating system 360 (o0s). The pricing was
important, too. The participants at Shangri-La de-
cided that the equipment would have to have about a
30% price-performance advantage over 1BM equip-
ment and, further, the method of conversion from 1Bat
to GE equipment would have to be inexpensive and
simple.

Project Shangri-La very likely produced the most
comprehensive and boldest master plan for an assault
on 1BM ever prepared—certainly far more ambitious
than anything any of the other Seven Dwarfs were
even considering. It was a program that, if successful,
would almost surely catapult ce into the number two
position behind BM. And because of its sheer bulk in
size and financial resources, Ge with $8.5 billion in
annual revenues was in a better situation than any
other computer company to wage a broad campaign
against 1IBM.

However, the risks (e.g., the costs) were frighten-
ing, even for a General Electric. The cost of imple-
menting the master plan was generally placed at

But one of the most

interesting features to

come from Shangri-La was

a proposed data communications
network called

Network Service Supplement. ..

$450 to $500 million on the low side, spread out over
six or seven years. But many figured costs would be
even higher than that. The costs would have included
the design and development of the machines, market-
ing development plans, and the establishment of pro-
duction lines, but not the actual costs of producing
the machines.

Bloch stood for an “all or nothing” implementation
of the Shangri-La master plan—either go with it or get
out of the computer business. Bloch's supporters
viewed him as a conceptual genius, as the man who
would lead GE into the Promised Land of computer
profits. They felt he had the broad knowledge of the
industry and, furthermore, the chutzpah to parlay the
APL into a winner for Ge. Bloch’s approach, however,
was said to be based largely on the belief that the rich
(1BM) were getting richer and the poor (the Seven
Dwarfs) were getting poorer vis-d-vis 1BM, and that’
only a massive assault could hope to reverse the trend
for any one of the dwarfs. Bloch’s. detractors felt
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otherwise about him and his ideas. They felt his plan
was too expensive and would spell disaster for ce’s
Information Systems Group. They observed that Gen-
eral Electric was gradually turning around its com-
puter operations and that the momentum was to-

~wards profits and victory. An expensive APL program

would sap the financial resources that were badly
needed in the line units,

At the time of the start of Shangri-La, John Haan-
stra, who had been hired away from 18M by GE, was
heading the Phoenix operation. At 18M, Haanstra had
unsuccessfully attempted to slow down the introduc-
tion of the 360 Series and he tended to follow the same
tack at ¢E in that he was more interested in developing

£

The cost of implementing

the master plan was generally
placed at $450 to $500
million on the low side...

e . A 8 8 2000

product enhancements for the 400 and 600 Series
than he was in developing the apL. But Haanstra was
too busy whipping the Phoenix operation into line to
involve himself deeply in Shangri-La.

Haanstra, though, was involved in an interesting
subplot at this juncture. He was supporting negotia-
tions that were under way between his operation in
Phoenix and GE’s Japanese affiliate, Toshiba, to pro-
duce a computer called the Pi, which was meant to
serve as a bridge between GE’s 400 and 600 com-
puters which are not compatible. The machine was to
have had three or four times the speed of the 400 and
would have fit in with Haanstra’s basic approach to
the cE line by extending the life of the 400 and 600
machines. The original plan was for Phoenix to de-
velop it and for Toshiba to manufacture it, although
GE said later that there were plans to make and
market the Pi in both countries.

Meanwhile, Bloch was busy with the apL at Shan-
gri-La and had no knowledge of the Pi plan. When he
learned of it, he was said to have become upset since
he felt it was sabotaging the work at Shangri-La.

When Haanstra was killed in a private plane crash
in August of 1969, one of the items on his agenda was
a meeting that would attempt to firm up plans to go
ahead with the Pi computer. “The Pi plan went to
pieces when John Haanstra died,” said one former Ge
man who was close to the project. “The whole project
was dropped then.”

Haanstra’s death in itself represented a real blow to
GE’s computer operations, because it meant that his
strong leadership was gone. But, also, it meant there
would be a change in management at Phoenix and
this meant there would be a period of adjustment
while the new team became settled. It was still an-
other problem in a difficult period for GE. At any rate,
GE hired John F, Burlingame to replace Haanstra.
Burlingame, who had left ce for rca when Haanstra
was hired, is an old-line General Electric executive
with nearly 25 years with the company. Like Hilliard
Paige, Burlingame is essentially an aerospace man,

and he, too, had heavy experience in military and
aerospace computers. At rRca he had been vice presi-
dent of Defense Communications Systems, During
the early 1960s, Burlingame directed cE’s Special
Information Products Department where he played a
key role in the development of the computers that
were to become the 600 Series. When he returned to
GE, Burlingame was still partial to the 600.

And the French. The Bull-Ge unit has always been
like Greta Garbo—it has always wanted to be left
alone. The French were said to have resisted the apL
plan at Shangri-La more than any other faction. In
the end, though, the French, like all the other cE
computer units, supported arL, but they were still
chafing at the idea that the implementation plan of
the apL—and specifically the D machine—would come
from the Advanced Development and Resources
Planning Division in New York.

But ¢E Information Systems Italia, the unit that
Hilliard Paige called the computer group’s “most
successful,” seemed to present few problems to any-
one. “The Italians got along with everyone,” a GE man
recalls, “They always met their budgets and they
were profitable. The trouble was always in the un-

-profitable units.” It is interesting to note that the

Italian unit was the only Ge computer operation to
have had an edp man, Ottorino Beltrami, at its head
for an extended period. Beltrami, however, recently
left the company.

Essentially, then, it was revealed at Shangri-La
that the Advanced Development and Resources Plan-
ning Division wanted the apL; Phoenix wanted to
concentrate on the 600 series; the French wanted to
be left alone; and the Italians wanted to do what they
were told. One important aspect of Shangri-La was
that the Advanced Development and Resources Plan-
ning Division’s Bloch was operating from a second

. .. the various other
factions in the

Information Systems Group
all knew they could go

over Bloch’'s head...

level in General Electric and the various other fac-
tions in the Information Systems Group all knew they
could go over Bloch’s head, which they did from time
to time. In the end, though, all the factions supported
the Shangri-La master plan, although it was rough
going and Paige was reported to have extracted an
oath of support for the arr plan from all of the
divisions before the master plan was submitted to a
group called “The Three Wise,Men” in November of
last year. ‘

The Three Wise Men of GE were studying the firm’s
major venture areas like computers, jet engines, and
nuclear operations with an eye to weighing the risks
against the potential gains. They examined the Infor-
mation Systems Group first. The Three Wise Men
were Reginald Jones, GE’s vice president of finance;
Robert Estes, vice president of legal services; and
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John McKetterick, vice president of advanced plan-
ning. In December, the Advanced Development and
Resources Planning Division delivered an execution
program to the Three Wise Men. In essence, the
execution program was a timetable for carrying out
the apL. At that time, Ge was suffering from the
effects of a costly strike and management was looking
for ways to increase earnings. Unfortunately, the aApL
master plan ran counter to increasing earnings in the
near term.

Later, Reginald Jones, who, as GE’s financial vice
president, had been the most acutely aware of the
pressure in the financial community to raise GE’s
earnings, would say: “Starting last fall, ¢ undertook
an ‘arm’s length’ look at the total computer industry
worldwide and our place in it. The task force was a
small one. We drew heavily upon talents of personnel
knowledgeable in the information systems business.
After some four months of intensive work we devel-
oped an appraisal of the industry as a whole that
formed the basis for our decision making.”

Virtually everyone near the Three Wise Men dur-
ing those days agrees that they made an exhaustive
and systematic examination of the company’s comput-
er units. They went to Europe to see the international
side of -the industry first hand, and, in an almost
illimitable flow, they received reports, plans and pro-
posals, and talked at length to consultants from both
within and without the company. Hilliard Paige
acted as the chief interface between the Three Wise
Men and the information that flowed in to them.

At first, there was no indication which way the
wind was blowing, but at least a couple of ¢E com-
puter men were suspicious from the start because
they felt that none of the Three Wise Men had ever
been particularly enthusiastic about GE’s computer

...they felt that none

of the Three Wise Men
had ever been particularly
enthusiastic about GE’s
computer business. ..

business, with the possible exception of McKetterick,
and he was more taken with time-sharing than' the
other units. Also, everyone knew that the Information
Systems Group was not crucial to Ge’s future: Re-
move the computer operation and the General Elec-
tric Company would still be the General Electric
Company without much change in its over-all profile.

Finally, the Three Wise Men decided that if Ge
was to go all out for the number two position in the
computer industry, then the aApL master plan was the
answer. “It would have been go-go-go,” said one GE
man who observed the deliberations. “All that was
needed was their say-so. But the Three Wise Men
began to hedge. Then Paige hedged. And then every-
thing just crumpled right on down the line.”

In January and February of this year others in GE
became aware of the hesitancy among the Three Wise
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Men and Paige. At that signal, the other key units re-
verted to the traditional independent profit and loss
mentality and last-ditch efforts were made to salvage
the GE computer operation. Phoenix came in pushing
for the 600 Series and the French wanted to go'it alone
with the D machine. Meanwhile the Advanced Devel-
opment and Resources Planning Division was still try-
ing to save the apL program by suggesting that it
could go piecemeal and be stretched out further. -

But it was too late: there was no way for GE to
acquire what it called a “critical mass” in the industry
that the company regarded as essential for success.
The company was right back where it started nearly a
year before, which is to say that it had no really viable

“They didn't quite grasp
computers; they thought
of it in terms of
bookkeepers and banks.”

master plan for the future unless it was willing to
adopt the Shangri-La master plan and the Three
Wise Men felt they couldn’t spend the money re-
quired to implement that.

In March, it was virtually over; GE top manage-
ment was moving about the industry looking for a
buyer. In late March, negotiations began with
Honeywell and it was all over but the paper work.

Perhaps the most cogent observation ever made on
General Electric’s effort in the computer industry was
made by former ce Chairman Ralph Cordiner, who
was presiding when the firm decided to make a major
effort in the industry. In 1967, in an interview with
Forbes magazine, Cordiner said of GE’s computer
management people: “They didn’t quite grasp com-
puters; they thought of it in terms of bookkeepers and
banks.” (No one, of course, could ever question GE’s
great technological achievements in the computer
industry.)

Cordiner’s comment indicated that the problem
had been diagnosed in the company as early as 1967.
Before that, others had been saying essentially the
same thing: that Ge’s policy of moving good managers
about the company might work in the generator
business or in the light bulb business, but not in the
computer business where a special breed that could
“grasp computers” was needed. Obviously, that spe-
cial breed had to have a background in edp. Yet
General Electric never brought in the edp people in
the numbers in which they were needed and no edp
man ever headed up the Information Systems Group.
Indeed, when Honeywell took over the Gt computer
operation the bargain didn’t include one edp min
from General Electric in the top management echelon
that went over.

Fred J. Borch, GE’s chairman, drew the assignment
of -informing French President Georges Pompidou
that Honeywell would be taking over Bull-ce. It
could hardly have been a happy meeting since Bull-
GE has been the most glaring symbol of a trend which
the French find particularly dlstasteful the trend in
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which U.S. companies are taking over French com-
panies.

The Honeywell GE-Bull merger could not help but
open up old wounds in France. In 1963, when Gen-
eral Electric attempted to buy into Compagnie des
Machines Bull, General De Gaulle blocked the move
and the French attempted to work out a “solution
Francaise” for the financially ailing company. But
there was no hope and finally the French, after much
loss of face and pride, permitted GE to buy in to save
Bull.

The old wounds were indeed reopened when the
Honeywell-General Electric-Bull merger was publicly
announced in France. The strongest reaction came
from L’Humanité, the official French Communist
daily which played up the fact that fate of a French
company had been sealed in the U.S. (“Nationalize
Electronics,” a Humanité headline screamed. “Bull,

_once the leading French computer firm, resold by e
(U.S.) to Honeywell (U.S.)” 4

At any rate, Borch met with Pompidou in Paris

shortly before the public announcement and informed

.. .Borch met with Pompidou
in Paris shortly before

the public announcement
and informed the French
President of

the impending merger.

the French President of the impending merger. Ac-

cording .to L’ Express, the French newsmagazine,
Pompidou is réported to have asked Borch: “Isn’t this
General Electric’s way of getting around the antitrust
laws which prevent it from taking over Honeywell?”

Pompidou’s comment—whether he actually said it
or not—represented a feeling that existed in Paris for
awhile. This feeling was that although General Elec-
tric may have given up its computer operation, it was
gaining control of Honeywell because Ge would be-
come the biggest stockhalder in Honeywell. (Actually
there was some merit to this theory at the time
because restrictions on ¢E’s Honeywell stock had not
yet been made public. As it turned out, however, GE
has no power over Honeywell. The Honeywell stock
owned by GE is placed in a voting trust approved by
the U.S. Department of Justice and GE is required to
divest itself of the stock by 1980.)

The cries for nationalization of Bull-Ge came pri-
marily from Communist and other leftist elements.
Communist members of the French parliament sup-
ported the call from Communist newspapers for na-
tionalization. Also joining in the movement against
the merger was C.G.T. (Confédération Général du
Travail), the Communist-dominated union that is the
largest union at Bull. C.G.T. urged Pompidou and the
government to veto the Honeywell-General Electric
merger as far as the Bull-Ge unit was concerned.

A word here about labor unions vis-a-vis GE. It
would be difficult to find another large U.S. company

with as dismal a history of dealing with labor unions
as General Electric. At any given time in GE, there has
usually been a strike under way somewhere in the
company or one looming. While many in GE’s top
management look upon labor unions as the Hatfields
look upon the McCoys, it might be expected that they
would have been more unhappy about the Bull union
since it is Communist-dominated.- Yet, Bull has main-
tained decent relations with the Bull labor unions and
Honeywell likes to point out that the union it is now
dealing with at Bull represented fewer lost working
days than any other GE union recently. In short, then,
the unions at Bull have tended to produce hard work
and hard propaganda. (On the subject of propa-
ganda, L’Humanité Dimanche, the Sunday Com-
munist paper, won the prize. Shortly after the merger
announcement, the paper displayed a Honeywell ad
showing a tiger composed of the electronic compo-
nents that have become the advertising trademark of
Honeywell. Under the ad, however, L’Humanité
Dimanche wrote about Honeywell: “The two special-
ties of this firm: computers for Europe; cluster bombs
for Vietnam, Laos and Cambodia.”)

The French tend to see intrigues more than Ameri-
cans. Whether this is because Americans are innocent
and don’t see intrigues that exist or whether the
French are just intrigue-oriented and see intrigues
where they don’t exist, is open to question. Be that as
it may, “L’Affaire Bull-General Electric-Honeywell”
became a subject of great interest last summer in
Paris and stories of intrigue abounded.

For instance, the French press observed that Gen-
eral Electric was seeking to assist France develop its
nuclear power capability and it was suggested that
the French government might use this as a pressure
point against GE as the negotiations for the merger
continued. There never was any evidence that the
French government did so, however.

In the end, the issue of nationalization never came
to be regarded as a serious challenge. A far more
serious issue to Honeywell and General Electric,
though, was presented by the French government-
supported Compagnie Internationale de [IInfor-
matique (ci). When Ge took over Bull in 1964, the
French refused to give up on their hopes for a na-
tional computer company; CI was formed and

France’s “Plan Calcul” was instituted with the idea of

. Cll had been holding talks
with England’s ICL
and Control Data. ..

fostering a French computer industry. Between 1966
and 1970 under the aegis of Plan Calcul, the French
government has pumped nearly $150 million into cn,
which has remained steadfastly unprofitable and

“shows little signs of becoming profitable in the near

future.

At the time of the merger announcement, cu had
been holding talks with England’s 1cL and Control
Data Corp. with the idea that all three might get
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together in some form or another. These talks were
cut off at the news of the impending Honeywell-Ge
merger and, almost immediately, the idea was pre-
sented that cir be merged into Bull. One theory was
that the French government might purchase Bull
from ce and merge cn into Bull. The government
didn’t do this, though, and Honeywell apparently
resisted the notion of taking in cit not only because it
is unprofitable, but because its products don’t mesh
into the Honeywell and GE lines well.

Finally, the French government settled everything
by announcing it would continue to provide financial
support to c11 beyond 1971 and, shortly after that, the
government granted approval to the merger.

“The feeling now is that cit must step on the gas,”
Nicolas Vichney, the eminent science editor for Le
Monde, observed recently. “The new 1BM machines
and the Honeywell-ce merger will make the going
rougher for everyone else in Europe.”

So, the French government didn’t nationalize Bull-
¢E and it didn’t make the new combine take over cu.
But there are indications that the French government
drove a hard bargain with Honeywell. The French
Foreign Investments Committee could have vetoed
the French part of the merger and, since Bull was the
largest of the GE computer operations, a veto by the
Foreign Investments Committee would have been
tantamount to a veto of the whole thing. The new
combine filed a “protocol of intention” with the
French government. It is not precisely clear how
binding this document is. The French seem to look
upon it as a list of “guarantees” while Honeywell
views it as a list of “assurances.”

C. W. (Clancy) Spangle, senior vice president and
chief operating officer of Honeywell Information Sys-
tems, Inc., says the “assurances” call for Honeywell to
maintain a certain level of employment in Bull. Span-
gle says it won’t be difficult to maintain a high level of
employment in France and he even expects an in-
crease, primarily because the European computer in-
dustry is growing much more rapidly than it is in the
U.S., where layoffs have already begun and more are
expected.

The “assurances” also stipulate that a certain level
of r&D will continue in France. “The approach we are
taking is that the total company will assign various
missions,” says Spangle. “For example, Bull will be

“We expect we'll be
exporting more products
from France.”

making printers. We expect we'll be exporting more
products from France.”

“These things all make good business sense,” says
Spangle, who made four trips to Paris during the heat
of the negotiations.

The significance of the Bull company to Honeywell
is that it accounts for more than half of the entire Ge
operations it is taking over, in terms of revenue and
personnel. Also, it makes Honeywell the undisputed
number two firm internationally, whereas Honeywell
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had got off to a late start in the international market
and its share of the international market lagged be-
hind its share of the U.S. market.

“The computer business is a worldwide business
and you can’t be successful in it unless you're strong
internationally, too,” says Spangle.

In one fell swoop, Bull gives Honeywell a strong
international position. According to the proxy state-
ment issued by Honeywell, some 6,000 of its 24,000
computer people were stationed abroad while e had
nearly 19,000 of its computer personnel—most of
these were Bull people—based abroad out of about
27,000 computer people in the over-all operation.

Where Bull-ce was strong, the Bull units are ab-
sorbing the Honeywell units. These countries include
Austria, Belgium, France, Mexico, the Netherlands,
Spain, Sweden, Switzerland and West Germany.
(Likewise, the Italian operation will take over
Honeywell’s force in Italy while in England, Canada
and Australia the existing Honeywell organizations
will absorb the GE units.)

The French have been given a fairly wide latitude

“We're shuffling a
deck of cards.”

to manage Bull and there will be fewer Americans in
the new combination than e had. The French man-
agement at Bull will report to W. R. Smart, the top-
ranked ex-GE man who came over in the merger.
Smart, who is based in Paris, will report directly to A.
L. Rudell, International Group vice president, who
will be based in the U.S.

“We're shuffling a deck of cards. We're not stand-
ing two decks up side-by-side.”

That is how Clancy Spangle, the dealer, looks at his
job as the chief of Honeywell Information Systems.
In many ways; the new company would appear to
have been created for the man rather than the man
for the company. Spangle is primarily an edp man; he
understands both the marketing and technology in
the business; he has had extensive experience in both
the international and domestic computer markets;
and most important of all he is a proven successful
manager.

Spangle was brought in to head up Honeywell’s
epP Division in 1965 and within two years he had the
unprofitable operation, which is the heart of Honey-
well’s computer business, in black ink. Before 1965,
Spangle, 45, directed Honeywell's British subsidiary
where he oversaw the establishment of the firm’s first
European computer sales, service, and manufacturing
operations. Before that he managed Honeywell’s Ger-
man subsidiary. Thus, Spangle has the experience in
the international field and this is regarded as a partic-
ularly important asset since the bulk of the unit ac-
quired from GE is in the international area.

Spangle has already been shuffling the mis1 (pro-
nounced hiss-ee) deck of cards and he is finding that
they mesh nicely. Honeywell, for instance, has.been
strong in the medium range while GE was strong in the
small and large machines. In addition, G contributes

29



30

Anatomy of a Merger . ..

a big international base and Honeywell units have a
healthy domestic business.

And GE’s computer technology must please Span-
gle. So, Honeywell gets Ge’s technology, plus the apL
specifications, which should also be particularly val-
uable to Honeywell since its work on its new line is
reported to have bogged down.

“Spangle reads everything,” says one former close
associate. “And he understands the technical stuff. He
has a real feel for the technology and that’s unusual
for a manager.” Spangle is not without technical
credentials, holding a degree in mechanical engineer-
ing from Yale (he also has a law degree).

Making the merger work (e.g., making profits) will
surely test the managerial skills of Spangle and his
team. “Spangle runs a very lean operation and he’s
decisive,” says one of his associates. “He gives you
latitude to make decisions, but he expects you to
make them. If you don’t, he’ll make them for you.”

Three others on the top management team are from
Honeywell’'s former computer operation. Edward C.
Lund, the U.S. Group vice president of uis1, had been
vice president and associate group executive of
Honeywell's Computer and Communications Group.
International Group vice president Rudell and Robert
P. Henderson, U.S. Group vice president, have virtual-
ly been submerged in the computer industry for years.
Rudell became manager of internal data processing
for Honeywell’s Commercial Division years ago. He
has headed Honeywell’s International Operations
since late last year, Ex-isM’er Henderson has been in
Honeywell’s Epp Division for 10 years.

Two top men in the management team are from GE.
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William Smart was most recently general manager of
Bull-ce and he will continue in a similar post at the
Bull unit as the International Group’s associate vice
president. Alva O. Way, the vice president in charge
of corporate staff, had served in a top financial post at
Ge’s Information Systems Group.

While Honeywell provides the top edp manage-
ment, it should be noted that ce key middle manage-
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for the technology and
that’s unusual
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ment people with edp experience have come over to
the new company. Spangle estimates that misi is
getting about 90% of the ce people he wanted and he
figures that about 50% of the top 50 executives in the
GE computer group have joined st

Most imiportant to HisI are the GE customers, who,
like all users of computers, tend to be captives of the
company from which they purchase equipment. cE
has installed more than $1 billion worth of equipment
and most of that is leased equipment; Hist is confident
of keeping these customers. On the subject of keeping
customers during the lengthy period of merger nego-
tiations, Spangle says: “I don’t know of a single
customer who was lost.” :
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Domestically the new company has molded
Honeywell’s seven computer units and Ge’s domestic
operations into one ball of wax with Honeywell’s old
EDP Division as the matrix. Spangle expects there will
be some employee “redundancies,” which is his way
of saying there will be more layoffs in the U.S. The
firm started off with something less than 50,000 em-
ployees on Oct. 1.

L : e s o e )

“l don’t know of a
single customer who was lost.”
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In all, the new Honeywell subsidiary will have
annual revenues of nearly $800 million, which will
come from about $2.1 billion worth of leased equip-
ment.

The company does not include cg’s U.S. and Cana-
dian time-sharing operation, the Information Services
Division, which had been a subject of discussion by
the two parent firms in the negotiation stage. (Span-
gle says GE wasn’t necessarily interested in selling the
time-sharing unit and that Honeywell wasn’t neces-
sarily interested in buying it.) Others close to the
negotiations have added that General Electric was
asking too much for it—the price tag most often
thrown about was between $150 and $200 million—
and that some in GE top management were reluctant
to give up time-sharing because General Electric is
number one in the field even ahead of 1M, which,
however, like nearly everyone else in time-sharing
including Ge, hasn’t been able to make money in the
field." Also, it was becoming obvious to Honeywell
that the financial load it would have to carry would
be a heavy one and a takeover of the time-sharing
operation would add to the difficulties here. Xerox
and Control Data were also contacted by GE top
management, but Xerox was said to be somewhat
tight on money because it was still digesting its
takeover of sps. Control Data was having financial
problems of its own.

Spangle is particularly happy about the new com-
pany’s research and development plans. One of the
fundamental problems of competing against 1M, he
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points out, is that 18BM has a tremendous amount of
cash to spend on r&p. Spangle says that his new
company will spend the same that Honeywell and GE
combined did—about $100 million a year—but that
the research dollars will now go much farther. “A
great deal of that $100 million a year was spent by
two companies doing the same thing,” he notes. The
duplication will be eliminated.

Although Honeywell will take over just some of
Ge’s r&D effort, Honeywell will have the additional
financial resources to spend on research. Plus, Honey-
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well has ¢e’s arL plan and there are already indica-
tions that Honeywell may go with the plan or portions
of it. :
mist is supporting both Honeywell and cE lines,
and none of the existing lines in production is expected
to be dropped in the near future. Indeed, product
enhancements in both lines can be expected with
emphasis on bridging the two lines, and, of course, to
providing 1BM compatibility where economically pos-
sible.

“We hope eventually to have one product line, but
we hope to evolve towards that, and not revolve
towards it,” says Spangle. “I don’t expect to see a
whole cloth product line again like we had in the
early 1960s.”

The nist chief sees the small Ge computers as good
entry machines to the Honeywell 200 Series and, in
turn, the 200 Series as leading into the Ge 600 Series.

“We think,” says Spangle, “we can eventually de-
velop a common family of peripheral equipment that
will service the entire combined central processor
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product line. In the long run, we will want to develop
a line of compiiters that has program compatibility, at
least within the major segments. We think we know
of a method that would allow computers to be de-
veloped that will be compatible among themselves,
and with earlier machines of our own manufacture or
of a competitive manufacturer.”

Honeywell had been directing its new series—
called the Advanced Computer Series (ACs)—at IBMS
360 as well as planning to make it compatible with its
own 200 Series. However, it turned out that the
project proved to be much more difficult than had
been anticipated, and conversion would eventually be
quite expensive for the user. These difficulties turned
out to be somewhat irrelevant when the 200 line
continued to sell extremely. well, so Honeywell con-
tinued to emphasize its 200 line.

Honeywell can be expected to incorporate at least
some of GE’s APL specifications and concepts into its
new machines, but it is doubtful whether Honeywell
—or anyone else for that matter—will mount a major
family-wide assault on 18M of the scale that GE's APL
master plan had envisioned.

All this brings us back to where we started—to the
subject of money talking and Honeywell stock. Since
the announcement of the merger last May, Honeywell
stock has made a strong recovery. It is apparent that
the new company is not only keeping its customers,
but should be able to mount a strong marketing effort.
Not only has Honeywell's computer operation been
profitable, but it was revealed the G operations that
Honeywell took over were profitable in 1969. Honey-
well, which has billed itself as “the other computer
company,” will become precisely what that implies—
the number two company in the field. ]
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Here’s a machine
that did its job for
56 years. Will
the replacement,
a CDC 6600,
last as long?
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.~ After 56 years of predicting the tides without

g errors or downtime, the Great Brass Brain has

G been retired. Still in perfect working order, it is

enshrined in a glass case in the lobby of the
Coast and Geodetic Survey building, Rockville, Md.

The Difference Engine of Mr. Babbage—and even more
so the Analytic Engine—were really never live things, be-
cause of construction problems, financial difficulties, and
the like. But this machine was built, and it ran, and it was
useful. »

Now, according to the legends of silicon, core and Watson,
nothing useful can be accomplished by machines unless
they are digital and electronic. But here is a mechanical,
analog machine—using a built-in program—firmware, I be-
lieve it is called today—with 37 input variables and output
of numbers, letters and on-line graphics.

The dccurate prediction of tides and tidal currént is a mat-
ter of considerable practical importance and the theoretical
nature of the problem has occupied the attention of such
mathematicians as Newton and De Laplace. In its full ana-

by Al Collins

lytical array, the problem contains some rather nasty differ-
ential equations and to this date no analytical solution is
known.

In view of the practical importance of the problem, a
commission was formed by the British Association for the
Advanceinent of Science in 1867 for the purpose of the pro-
motion, extension and improvement of tidal predictions by
means of harmonic analysis of tidal observations. The final
report was prepared by Sir William Thompson (later Lord
Kelvin) and published-in 1868. The committee proposed a
method by which a series of tidal observations at any one
place could be analyzed into a series of harmonic com-
ponents and by suitable calculation the tide predicted for
any time in the future—or shown for dany time in the past.
The practical algorithm involved an immense amount of
calculation for any given location—many thousands of sines,
cosines and multiplications. Thompson proposed a machine
thdt would do the necessary work by an analog model, and
the first one was built to handle up to 12 components

Professor William Ferril and Dr. Rollin A. Harris, two
American mathematicians, were working for the Coast and
Geodetic Survey and made important contributions to the
mathematics of tidal prediction. In 1882, Ferril completed
the design and construction of a tidal prediction machine
that would handle 17 input parameters and give the times
and lieights of low and high water. No intermediate results
were available and no curves were drawn.

hese were the forerunners of the Great Brass Brain. After
their success, Dr. Harris and E. G, Fisher, who was the
chief instrument maker for the cacs, started to design a
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machlne that would handle the necessary equqtlon
up tg-37 91gn1ﬁcant terms, give continuous output in
the form of graphs, and be able to make predictions
of tidal currents as well.

Science wasn’t a very big thing in those days for
the government; there was no DOD, ARPA,. AEC, or
Nasa. Apparently, at least part of the money for the
construction of the machine came from the pockets of
Dr. Harris and Mr. Fisher, along with those of other
workers in the department. The effort was started in
1905 and by 1910 the machine was in use to predict
the tides for 1911,

The results were impressive, both physically 'md

mathematically. The machine is about 11 feet long
and 7 feet high—2,500 pounds of iron and brass, with
a mahogany desk topped in green felt for the opera-
tor. The power .source is a large crank. To make the
machine go faster, the operator cranks faster. Inter-
rupts, for coffee and the like,. are trivial; just stop
cranking. To restart, just turn the crank some more,
No air conditioning; no power failures.

‘Operation of the machine is quite simple. Set in the
necessary input data on the appropriate dials, load
the reel of paper for the graphs, and turn the crank.
At any time the output consists of the stage of the tide
to the nearest 1/10 of a foot, the month, the date, the
hour and the minute on the appropriate dials. In the

automatic mode the machine stops at high and low -

water times. The operator copies down the appropri-
ate data, pushes in on the crank handle, and con-
tinues to crank.

A logk at some sample curves (Fig. 1) will reveal
that tides are not simple sine curves and at many
locations can be quite complex. The range can be
from 40 feet to a few inches.

Not so simple

Since the earliest of times it has been recognized
that tides are periodic phenomena and that they are
in some way closely connected with the seasons and
the phases of the moon. But unless you have taken the
trouble to look at tidal data or curves, you might
think that they are rather simple occurrences—a high
tide followed by a low tide and some simple interval.
Actually, tides may have a very large range of ampli-
tudes, even in one place, and a changing period and
waveform. For instance, in Korea on the east coast
the tide range is in the order of 10 inches while on the
west coast of Korea the average range is about 20 feet
and ‘may be as high as 33 feet. Some places have
several tides per day, some only one, and others
none. v "

" How does one go about predicting the tides?

Using the principles of classical physics and
astronomy, one can calculate the forces generated by
the moon and the sun for any given place on earth at
any given instant of time. Now this in itself is not a
simple calculation, since the distance and position of
the sun and moon with respect to any point on earth
are constantly changing, the carth wobbles on its axis,
and there are other complicating factors. The phases
of the moon, the change in time for the rising and
setting of the sun and moon, the seasons of the year,
and the necessity for a leap year indicate these com-
plications.

However, these forces give calculated tidal ranges

that are far from agreement with observed data.
Around the turn of the century Dr. Harris proposed a
hypothesis that tidal waves were primarily stationary
in nature—standing wave—and that large portions of
the oceans and bays had natural periods of oscilla-
tion; thus the tides observed were the result of a
combination of these periods and the astronomical
forces.

For example, consider a large rectangular pan of
water. If one end is moved up and down rapidly, the
water moves back and forth in a stationary wave, so
that when it is high water at one end of the pan it will
be low water at the other and somewhere near the
middle there is no rise or fall. This middle point is
called the nodal line. Using the data available at the
time, Dr. Harris prepared a map of the world indicat-
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Fig. 1

ing the area within which the water oscillates and the
appropriate nodal lines. While this work has been
greatly elaborated upon in the past 50 years, it is still
considered to be the basic description of the mecha-
nism of the tides.

The resultant model is rather complex and, because
of local geographical and bottom conditions; no tidal
theory has yet been developed to predict the tide

- analytically except in the most simple cases. In prac-

tice, what happens is that tidal observations are made
at a given location for some period of time. The
resulting waveform,! while quite complex, can be
reduced to a series of sine and cosine functions and
appropriate coefficients. Since the astronomical forces
of the sun and moon can be calculated independent-
ly, the terms peculiar to a given location can be
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separated. Once these appropriate factors are known
for any station, the stage of the tide at any given time
can be determined by computing the astronomical
forces and the periodic functions for this particular
station. For example:

i=37
h=Ho + 3 fiHicos [aiT + (Vo + u) —Ki]
i=1
where h is the height of the tide.

Just for a warm-up on your time-sharing terminal,
you might try evaluating the above 8,760 times—if
you are satisfied with just an hourly reading of the
tide—or 525,600 times if you want results to the
nearest minute. Since there are 37 terms in each
evaluation we get something like 19,447,200 calls on

the cosine routine. This will give you a complete
record of the tides, at one place for one year.
To find the times of high or low water, solve

i=37
dh — _ S aifi sin [aiT + (Vo + u) —Ki] = 0
dt C
i=1
for each tide.

To make numerical evaluation of these equations
more efficient, the designers of the Great Brass Brain
considered certain mechanical principles. A simple
gear as it rotates is a wonderful source of sines and
cosines. If the gear is engaged with a rack, the rack’s
displacement is a function of the gear diameter, the
number of teeth, and rotation.

Each term of the equations above has a mechanical
counterpart in the form of a gear. These gears are
connected by a small chain. The movement of one
end of the chain represents the algebraic summations
of all the terms.

Now that is a bit simplified—like saying that a large
digital machine is full of flip-flops, axp gates, and or
gates—but that is the basic principle. On the machine,
each of the gears has an index and a clutch mecha-
nism that allows it to be set to an initial position on its
shaft and then locked. After all the initial data is set
into the gears for a given starting time, the crank is
turned. It is geared, via many shafts, to drive all the
other gears and the sum of all the functions is repre-
sented by the movements of the end of the chain,

1. In their spare time, the gentlemen at the C & GS invented an
automatic gauge, operated by the motion of the tides, to
draw curves showing these waveforms.
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which is attached to a dial—to give a direct readout of
the height of the water—and to a pen, which draws an
actual curve of the tide vs. time.

The turning of the crank represents the function
time and is displayed on a dial for month, day, hour,
and minute. A second pen also draws a base line on
the tide chart and marks by small pips special times
of interest: midnight, noon, each hour and the occur-
rence of either high or low water.

In operation, the particular value for each term of
the equations (up to 37) is set into its appropriate
gear and the date dials adjusted to the starting date.

The reader may be interested in some excerpts
from the slim volume covering theory, operation, and
maintenance of the machine—in contrast to the com-
plex procedures involved in digital computers. For
example, on maintenance:

“Adjustment of machine. The adjustment of the
machine should be tested at least once each year and
at any other time when there is any reason for believ-
ing that a change may have taken place.”

And note this entry on debugging:

“After the setting of the machine for any station
has been completed an excellent check on the work is
afforded, if the predictions for the same station for the
preceding year are available, by turning the machine
backward several days and then comparing the pre-
dicted tides with those previously obtained.”

Did you ever try and debug your payroll program
by stuffing a paycheck in the printer and watching a
time card come out of the reader?

More complications

One might think that, with this wonderful ma-
chine, once a set of curves for any place was drawn
that would suffice—since tides are periodic. Not so.
Many of the influences for a given location change.
The shape of the bottom, the prevailing winds, dredg-
ing, the shape of the shoreline—all can significantly af-
fect the local tides. (The wonderful huge waves that
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the surfies love in California are caused by storms far
off the coast of Mexico and South America several
days earlier, not by the local winds.)

Also, by a very careful study of tidal data, long
term effects such as the settling of land masses and
the change in sea level can be detected. So the study
and collection of tidal data, new predictions, and new
stations added to the list of places where tides are
computed is a continuous process like the tides them-
selves.

For the average prediction it took about three
hours to set up the machine with the appropriate
data; verify the setting by running backwards for a
check; crank, crank, crank, for the predictions, and
copy down all the digital data for heights, times, and
dates. The usual prediction was for one year in ad-
vance, although in some special cases two-year pre-
dictions were run,

In 1868, tides were published for 19 control sta-
tions and 124 secondary stations. By 1967 the volume
had grown to 251 control stations and 7,822 secon-
dary stations. There were often special cases to be
considered, such as requests from construction com-
panies, shipping companies and foreign governments.
Thus, although the basic problem had not (and still
has not) changed and they had a demonstrated,
elegant solution to the problem, the volume of work
became a burden.

Assuming the prediction of two to three tide tables
per day for an average of 300 working days per year
over a 50-year span, the equations previously shown
were evaluated some 6 x 1011 times, That certainly
fits the famous criterion of Von Neumann that a
problem should have a million arithmetic steps to be
worthy of a computer.

The most difficult part of the whole operation was
the operator’s transcribing output from the dials to
paper so the tables could be printed. In 1960, an
automatic readout device connected to an electric
typewriter was added and photo-offset printing could
be done directly from these listings. At the same time,
a small electric motor was added as a supplement to
the crank.

Beginning of the end

The predictions branch of the cxcs is not a large
operation. Its staff has averaged about five skilled
tidal analysts for many years. With more and more
work to be done, and the availability of a large digital
machine in the environmental sciences service
(weather bureau), it was decided that perhaps a
program could be written and the analog machine
retired.

Mr. R. A. Cummings, who is now chief of the tidal
predictions branch, and who had personally turned
that crank for'some years, developed a program—first
used on a 7094 and now in production on a coc 6600.
It gives almost the same answers, but no curves—be-
cause of those nearly 20,000,000 calls on the cosine
routine for each of several hundred stations. Special
tables were computed and the trig functions are done
by table look-up rather than direct evaluation. An-
other compromise to conserve machine time: the pro-
gram now only looks for high and low water and then
searches in .1-hour intervals on either side of this for a

few auxiliary entries. No more curves, special runs to
get the stage of the tides for any minute, fewer
answers and no more accurate—but Mr. Harris no
longer has to turn the crank. Still, one wonders if the
computer will do as well, especially in accumulating
an equivalent record of error-free operation.

It is interesting to speculate why the tidal machine
has only recently been replaced by the digital engine.

One gets the impression in talking with the people
at the tidal predictions branch that they understand
their job and the problem that they wish to solve.
Several hundred years of very high grade mathemat-
ical talent has gone into the construction of the
algorithm and related mathematics. The problem has
to do with nature, not the corporate controller or the
latest super-programmer’s notion of what he thinks
the problem is or should be. The machine did not
stretch the state of the art. It was designed to do one
thing and only one thing, with the convenience of the
user kept in mind by the designers—perhaps because
they were the same people. Speed was desired, but
only in terms of the person using the machine, and
not speed for speed’s sake.

The moral, I believe, is clear. Understand the prob-
lem. Devote your whole attention and talents to that
and only that problem. Do not change the problem.
The job to be done is solving the problem, not ad-
vancing the “state of the art” somewhere else.

As I stood and looked at the shining brass machine
in its glass case, and thought about the parity errors,
the machines that did arithmetic wrong (because of
design errors), the xsrTF that worked most of the
time, and the number of times that I had submitted a
run and was sure that it would work (never), I could
not help but think that maybe change is a scaler and
progress a vector. And wonder just how much prog-
ress we really have had lately.

I would like to thank Mr. Harris, chief of the tidal
predictions branch, for his most generous contribution
of time and information and a most pleasant visit to
the c&cs. And while we have the greatest respect for
his professional ability and integrity, having been in
the computer business for many years I would like to
call the attention of my fellow amateur sailors to p.
131 of H. O. Publication No. 9 Bowditch—how to
construct a lead line. n

Mr. Collins is now with the
Burroughs Corp. Starting in
the computer business as
an IBM customer engineer
in 1952, he has been a tech-
nical support manager for
CDC in Australia, operations
manager of the computing
center at Stanford Univ.,
and a project manager at
the Univ. of Utah. He has
long been interested in the
specialized machines that
were the forerunners of digi-
tal computers.
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All 9600 bps modems are big, complicated and touchy. Right?
Wrong!

Modem 5500/96 changed all that.

It's a compact data set. The smallest.

With fewer components. The fewest.

It needs no tweaking — doesn’t even have a “tweaker.”

It does have an exceptional adaptive equalizer that’s

really automatic. Hands-off automatic

Keeps Modem 5500/96 working just like all

the other ICC modems. Dependably.

Send for data sheets.

International Communications Corporation
7620 N.W. 36th Avenue, Miami, Florida 33147
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_HOW WE'RE
THE MINI COM

We’re winning by introducing three
new Nova-line 16-bit mini computers that go
faster and cost less than the competition.

We're winning by being smart.

By looking ahead at what mini com-
puters are going to be used for.

By designing new computers to take
advantage of new technologies.

By staying one step ahead of the
competition.

We’ve been winning the
battles consistently.

- Injust 2% short years we’ve
introduced a complete line of mini
computers, software and peripher- |
als, and we’ve grown from a total |
newcomer to one of the big three.

. Our latest victory can best
be described by describing our
three new machines:

SUPERNOVA SC:

The first mini computer with a high-
speed all monolithic memory, making it the
fastest mini computer in the world.

NOVA 1200:

The first mini computer to take advan-
tage of large-and medium-scale integration,
making it very fast (1200 nanosecond cycle
time), most reliable, and considerably less
expensive than any other mini computer at its
performance level.

NOVA 800: _

‘ A new machine that offers even more
speed and performance than the Nova 1200
f(f)%r t}(lle guy who needs it. At a price he can
affor

The first mini computer
with all monolithic memory:
SUPERNOVA SC.

There’s only one real reason to build a
machine around a monolithic memory : speed.

Not just cycle-time speed.

Real speed, that can only be measured
in terms of instruction execution.

The Supernova SC can execute arith-
metic and logical instiructions in 300
nanoseconds.

38

Supernova SC

In a single memory cycle.

That’s because we built the Supernova
SC processor around its monolithic memory.

It overlaps the instruction execution
cycle with the fetch of the next instruction.

Which takes advantage of the real
speed break available with a monolithic
memory.

As we said, we used a monolithic mem-
ory in order to take advantage of it.

Not just so we could say we had it.

Price: $11,900

The first mini computer
to use LSl and MSI to gain
performance and economy:

NOVA 1200.

Other machines use large-scale
integration.

No machine has used it as effectively
as the Nova 1200.

We’ve combined LSI with a high
degree of medium-scale integration.

Not just so we could say we did.

But so we could drastically lower the
parts count, increase reliability, lower cost,
and still make the Nova 1200 2% to 3 times

DATAMATION



WINNING
PUTER WAR.

faster than its predecessor, the Nova.

So we could offer a mini computer that
ranks, in terms of performance, at the upper
end of the multi-accumulator 16-bit machines,
yet sells for about the same as most single-
accumulator 12-bit machines. Price: $5,450.

The faster, more

powerful Nova:
NOVA 800.

For the guy who wants more speed but
doesn’t want to spend much more dough, we've
got the Nova 800.

Faster, more powerful than the 1200,
Nova 800 has a fully parallel central processor
and a basic cycle time of 800 nanoseconds.

But what makes it extra special is its
extremely flexible IO structure that allows it
to handle a heavy load of 10 traffic of varying
types and speeds.

Price: $6,950.

We're more than

0.K.
So now you know something about
each of our new mini computers in particular.

November 15, 1970

Now we want to tell you something
about all of our computers in general.

They’re compatible.

The first Nova we ever built uses the
same software, the same IO interfaces, fits in
the same amount of space, uses the same
peripherals as our new Supernova SC. A

They offer systems manufacturers a
range of machines and performance options
that they can plug into a system without any
modifications, all backed by as gen-
erous an array of discount sched-
ules as you’ll find anywhere.

We mentioned software.

, We've developed a complete
line of it.

Big computer software,
designed, not scaled down, for mini
computers.

Like ALGOL 60,
FORTRAN IV, Time Sharing
BASIC, and Disc Operating System.

The same goes for our peripherals:
disc systems, industry-compatible mag tape
units, paper tape equipment, card readers,
line printers, real-time clocks, A/D, D/A,
communications equipment.

As you can see from all of the above,
we are and have been winning the mini
computer battles.

Simply because we’ve consistently
come up with the mini computers, and all that
goes with them, that perform better and cost
less than ever before.

To the victor go the spoils.

¢{» DATA GENERAL

Southboro, Mass. (617) 485-9100 / Hamden, Conn.
(203) 248-9660 / Commack, L.I., New York (516) 368-330 /
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Jersey (201) 381-3500 / Bowie, Maryland (301) 262-1198 /
Bryn Mawr, Pa. (215) 527-1630 / Orlando, Florida

(305) 425-5505 / Chicago, Illinois (312) 539-4838 /
Richardson, Texas (214) 281-4846 / Englewood, Colo.

(303) 771-0140 / Manhattan Beach, Cal. (213) 376-7917 /
Palo Alto, Cal. (415) 321-9397 / London, England
0149-97735 / Munich, West Germany 0811-295518 /

Zurich, Switzerland (051) 34 07 77. DATAGEN OF .
CANADA LTD.: Hull, Quebec (819) 770-2030 / Montreal,
Quebec (514) 341-4571 / Toronto, Ontario (416) 447-8000 /
Vancouver, British Columbia (604) 731-2711.
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Improved and standardized

digital cassettes may be .
the answer to lowering

tape transport costs

Tape Transports

40

by Frank W. Loeschner, Dale A. Spencer, and William M. Barton, Jr.

The growth of the minicomputer and re-
: T mote terminal market has ushered in the

need for lower cost digital tape transports.

How can the industry achieve lower cost
transports? What, if anything, should be the basis for
standardization?

1BM-compatible transports have certain built-in
cost factors which make reasonable performance at
quantity prices under $2000 per unit difficult to
achieve. For the transport manufacturer, head and
motor costs are about $500. The 9-track, read-after-
write head alone, in 1,000 quantity, sells for about
$350. The motors are expensive because the control of
the reels requires a substantial amount of torque.

Alternative solutions offer the only possibility of
significantly reducing tiansport costs. 1BM-compatibil-
ity has been the standard of the industry to date.
With the trend toward remote terminals, very inex-
pensive data acquisition, and keyboard entry with
transmission over telephone lines, the need for user
compatibility has diminished. The need for manufac-
turer compatibility is nevertheless vital, since mass
production and mass acceptance are the keys to lower
cost.

To determine what is required for the market, let’s
analyze the data capacity, the data rates, and the cost
factors involved in a non-iBm-compatible recorder. A
typist typing at 60 wpm could enter approximately
100,000 characters per day onto magnetic tape.
Therefore, the data capacity should be at least
100,000 characters so that the user seldom needs to
unload tapes. The data rate should be high enough to
provide for transfer of