


































dardize peripheral interfaces across 
the system; the circuit technology used 
throughout the system was the new 
solid-logic technology; programming 
was independent of the hardware, and 
the scientific and business split was 
solved by integrating into one system 
the capability of addressing both 
classes. 

The key issue of 1962-63 became 
one of program conversion. For a long 
time Fred Brooks, Gene AmdahL John 
Griffith and others worked on how to 
do this. The first thought was to have 
machine translation. Bright people 
worked on a conversion program that 
would allow one to dump a program in 
a hopper and have the conversion pro­
duced run effectively on the new archi­
tecture System/360. After a couple of 
years of hard work and several million 
dollars of investment, we concluded 
automatic conversion was not going 
to make it. The theory then was that 
we had better back off to machine­
assisted translation where we would 
translate as much as we could and 
signal the items that had to be handled 
manually. 

We knew our customers were not 
going to convert manually; we had to 
have a tool. Necessity breeds inven­
tion, and a couple of professionals 
found the solution. We found that if we 
examined the 1401's registers and data 
flow in the light of the 360, the 360 had 
all the registers and more, and all the 
data paths and more. Since we had 
decided to use some of Professor 
Wilkes' work in the controls of these 
machines, namely read-only memory 
instead of hard-wired logic, the con­
trols were vastly simplified. Thus it 
was relatively easy to add to a 360 
machine the instruction set for a 1401 
and literally throw a switch so the 
System/360 would run credibly as a 
1401. Emulation proved out for the 14m, 
7070, 7090, and 7080-fortunately for 
IBM. 

Systems running in emulation 
mode did not run at full 360 perfor­
mance, of course. But. by and large, 
through the combination of read-only 
memories for control that let us add the 
instruction repertoires of the older ma­
chines, the 360 machines did take on 
the form of the older systems and cus­
tomers could run the old machines' 
programs with reasonable price­
performance and then convert at their 
leisure to the newer architecture when 
they wanted. But believe it or not. 
some users are still running in emula­
tion mode after all these years. 

1962 was a period in which we 
found ourselves asking can we make 
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it? Can we design the family? For a 
while it appeared that we could not 
design a processor that was inexpen­
sive enough at the low end while con­
taining the instructions of the big 
machines; similarly for a processor at 
the high end, would their performance 
be limited by staying compatible? 

But senior management realized 
that if we produced a five-times 1401 
and Honeywell produced a four-times 
1401. the whole question would be 
quickly reduced to plant capacity. 
Honeywell might sell 5000, we might 
sell 5000, and conceivably there would 
be a price war. Worse, the 140L in­
vented years earlier, was inadequate 
for future applications. 

In contrast to the existing product 
lines, there were so many attributes in 
the new product family that in Feb­
ruary 1964 IBM decided to go ahead. 
We announced System/360 on April 7, 
1964. We announced five machines; the 
Model 30 was developed in Endicott 
and the Model 40 was developed in 
Hursley, England. As a side point. 
World Trade wanted to play a role in 
the 360 development. Its labs were full 
of bright people, but young and inex­
perienced, thus I wanted to give them 
supporting roles. However, Yin Lear­
son said "Absolutely not. They have to 
have a head-held-high role; we want to 
give them a whole system." So we did. 
We exported a number of U. S. people 
to help Hursley, and after that Hursley 
became one of the senior labs in IBM's 
development community. 

Poughkeepsie developed the Mod­
els 50,60 and 62, and Model 70. 

Later, through the last part of the 
1960's, there were successors and addi­
tions announced: the entry System 20 
and the 22, the 25, and a scientific 
optimization Model 44 . Some new mem-
0ry came into the 65, which replaced the 
60 and the 62, and the 75 with the new 
memories replaced the 70. 

The 360 model 67 grew out of MIT's 
criticism of System/360. MIT scientists 
were important in computer research, 
and we wanted to be certain we stayed 
close to MIT's thinking. And during 
this period, as busy as we were, 360 
design people would go occasionally 
to MIT. However, in retrospect. MIT did 
not hear us, we did not hear them, and 
I presume we did not speak clearly 
enough to them. 

When the 360 system was an­
nounced on April 7, we all !:?ettled down 
to the happy task of making it happen. 
But on June 6, 1964, I traveled to MIT to 
see what they thought of 360, which by 
then had been announced for a couple 
of months. To my dismay, Professors 

Corbato and Fano told me that they did 
not like System/360. 

Three of MIT's four criticisms were 
trivial and could have been fixed 
quickly but. criticism one was deep in 
the concrete and that was MIT's view 
that time sharing was just around the 
corner, thus dynamic address transla­
tion would be a fundamental part of 
any system's architecture in the future. 
Without it. management of the storage 
by the programmers would be an 
impossibili ty. 

There was some debate in IBM, 
but I decided that MIT was right, and 
we had missed it. It took us several 
years, but we did fix it and finally got 
dynamic address translation across 
the family. However, back in 1965-66, 
we produced a special version of the 
Model 65 called the Model 67 which 
was built for leading-edge customers 
like Bell Labs that wanted time shar­
ing and demanded dynamic address 
translation. 

Unhappily for us, MIT decided to 
buy a General Electric machine and 
not the 67 that we were designing to 
supplement the 360 family and answer 
their requirements. Through the 1960's, 
the only 360 machine that had dynamic 
address translation was the Model 67. 
A special version of that design, called 
the 9020, became the system used in 
the FAA's enroute traffic control system. 

We thought in those days we 
would be lucky if the series would last 
one generation-3, 4 or 5 years-and if 
we were really lucky it would last 8 or 
10 years. However System/360 has 
lasted 20 years, and we are working 
now to extend its life into the 90's. 
Possibly it will not make it. but the 
durability of the 360 architecture has 
far surpassed our expectations. 

By the late 1960's, technology had 
marched on to the point that instead of 
one circuit per solid logic chip, we 
could do three or four circuits per chip: 
the early days of large-scale integra­
tion. So we produced a family of follow 
on 360 systems: the US, 125, 138, 148, 158 
and 168 and, in between, there is some 
detail of what were called "vanilla" 
machines that I will skip. The bottom 
line is that all these machines had 
dynamic address translation and our 
control programming was substan­
tially evolved to accommodate virtual 
systems capability. 

The mid-range and high-perfor­
mance systems of the 1970's were all 
direct members of the 360 architecture 
family. And since 1979 the 43XX ma­
chines and the 308X's were added and 
they are all members of the 360 archi­
tecture. These systems, over the years, 



IBM System/360. 

have produced more than $100 billion 
of revenue. IBM margin has stayed 
strong even through the thick and thin 
of such periods such as the recessions 
of 1971 and 1975. 

I said earlier that we tried to de­
sign into the roots of System/360 the 
abilities that would let us work in fu­
ture applications. One that we sensed 
clearly in 1962 and '63 was teleprocess­
ing, for it was beginning during that 
period. But we did not get our hands 
enough around teleprocessing to know 
just what to do, so we put hooks into 
System/3§0 to add teleprocessing ca­
pabili ties later. 

Our estimate was that in the 
United States we would sell 2500 of the 
40, SO, 60 and 70 systems, and by 1970 a 
third of those would have remote ter­
minals and thus require communica­
tions, hardware and programming. 
What actually happened, fortunately 
for IBM, was that we sold twice as 
many of those systems as we had ex­
pected by 1970, and by 1968 we had 
already passed in teleprocessing what 
we had expected to reach by the end of 
1970. And by 1970, we had sold two and 
a half times what we had expected to 
sell in terms of teleprocessing. 

In hindsight, just building those 
360 machines and the complexities of 
the technology, new peripherals and 
control programming so consumed our 
resources that we really did not tend 
swiftly enough to communications. 
And that explains the alphabet soup 
that existed in 1970 teleprocessing for 
one laboratory or another would de­
velop a piece and a customer would 
produce something else and the as­
semblage was inadequate and incon­
sistent for teleprocessing in 1970. 

Thus, starting in the early 1970's, 
we set out to do the same thing to the 
communications subsystem that we 
had done to the central processing 
subsystem. It was called Systems Net­
work Architecture (SNA), and some of 
you may be familiar with SNA. We 
shipped SNA first in 1974 and, it has 
been generally accepted by the Inter­
national Standards Organization as 
an architecture that straightens out 
the protocols, disciplines and struc­
tures of the communications sub­
system. 

In 1973, when we were finishing 
work on SNA, our hope was that we 
might install 3500 SNA systems world­
wide early in the 80's. Last year an IBM 
team gathered to celebrate our 1O,000th 
SNA customer. 

At present in the hey-day of 
PC's and the exploding world of work 
stations, we are talking in terms of 
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hundreds of thousands of SNA instal­
lations. 

SNA has had a succession of so­
phisticated additions to the structure, 
the features you would expect once a 
base is in place; alternate routing in 
the case of line outages, dynamic re­
configuration non-IBM terminal at­
tachment, and those types of abilities. 

There is an explosion taking place 
in computers and communications. To­
day we find computers connected to 
computers by communication lines 
and control units connected by com­
munication lines to hundreds and 
thousands of terminals. Then, of 
course, there are minicomputers pio­
neered by Digital. Whether it is real­
time applications, batch applications 
or interactive applications, minicom­
puters also require communications 
from distant terminals, and more and 
more, these terminals need access to 
central data bases and vice versa. 
Thus there is great need for computer 
communications. 

If I would characterize where we 
are today in allocating our resources, 
we spend a good deal more on com­
munications and still spend a hand-

Evans viewing the Whirlwind. Mu­
seum board member Gordon Bell (left) 
points out the Wbirlwind computer 
exhibit to IBM vice president Bob O. 
Evans at the Museum's former site in 
Marlboro, Massachusetts. Designed in 
1951. the Whirlwind was the first real­
time, parallel-processing computer 
with core memory. 
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some amount on programming and 
peripherals. 

The computer-communications 
explosion caused us to decide to do 
something more significant in commu­
nications. 

We worried about AT&T for, if they 
controlled all communications and 
also provided computers, IBM might 
be at a disadvantage. Thus we in­
vested in a communications satellite 
company that is providing new com­
munication services. It will be a good 
business in its own right and is bring­
ing new communication capabilities 
to teleprocessing users, keeping pres­
sure on the telephone companies. We 
think that is good for the industry. 

How did general management op­
erate? First there was a strategically 
minded management in the 1960's. Tom 
Watson assigned a team to work on the 
next generation. 

A broad direction was set but the 
senior management delegated detail; 
they did not strive to manage the ar­
chitecture. They heard the debates 
and worked to resolve problems but 
never stepped in to dictate designs 
such as 36-bit words. 

The 360 undertaking stressed IBM 
to the limits and senior management 
organized and reorganized IBM to 
meet the needs of the times. 

Lastly, I must say that through a 
lot of countering viewpoints, senior 
management such as Tom Watson, Yin 
Learson and Al Williams, had a lot of 
tenacity and did risk a lot. 

As to whether it was worth it. I will 
just say that from the period 1964 to 
1980, the profit after tax on 360 systems 
was far greater than the total sales we 
had anticipated back in 1964. This Sys­
tem/360 was an outstanding business 
success. More importantly, it gave us 
the foundation to move resources into 
new peripherals, to do the things like 
SNA and all that went with SNA in 
terminals and teleprocessing, to spe­
cialize in certain industry areas and to 
diversify into businesses such as 
satellites. 

It has also given us a new com­
plexity for in the 1960's came the com­
patible peripheral competitors. A 
small company in Oklahoma, Telex, 
started making copies of IBM's mag­
netic tape . A number of customers 
bought the copies. And soon, manu­
facturers produced copies of our disks, 
multiplexers and main memory and by 
the 1970's we saw copies of our termi­
nals and finally, the piece de resis­
tance, compatible central processors 
from Fujitsu, Hitachi. AmdahL Mag­
nusson and others. 

Those copies were expected. 
When we started to work on System/ 
360 our rationalization was that, in the 
face of copies we had to insure that 
IBM was constantly the best, that we 
had the best technology and the best 
programming and the best price per­
formance. Those ideas sold in IBM and 
we still believe it. 

One negative consequence was 
the anti-trust litigation that was very 
costly and stressful. 

In the last days of Lyndon John­
son's administration a law suit was 
filed by the Department of Justice. 
Also, Telex had filed suit saying that 
we had damaged them with our "pred­
atory" practices. We filed against Telex 
for stealing and in a curious decision 
in 1972, the District Court in Tulsa 
found for both companies. It found 
Telex guilty of stealing and fined them 
$20 million and found us guilty of 
damaging Telex and fined us $120 mil­
lion. After trebling under U.S. antitrust 
law that fine went to $360 million. 

At the end of 1972 IBM stock went 
from $365 to $140. 



Museum News 
Office Preparations. Before the staff 
arrives from Marlboro, workers ready 
the newly renovated office space at 
Museum Wharf. 

Moving in. Almac movers slide a word 
processing system into the new offices 
at Museum Wharf on moving day, 
March 7th. 

The last load. An Almac moving truck 
arrives at Museum Wharf in down­
town Boston March 7th to deliver the 
second and final truckload of office 
furniture and equipment. 

$10 Million Capital Campaign Kicked 011 
with Pre-Preview Party 

A gala pre-preview party at The 
Computer Museum's new home in 
downtown Boston kicked off its $10 
million capital campaign May 11th. 
The evening opened with a lecture by 
Intel founder Robert Noyce followed by 
dinner, dancing and films. 

The capital campaign is designed 
to raise the $10 million needed to pur­
chase half interest in Museum Wharf, 
create new exhibits, and start an en-

dowment. It will establish the Museum 
in its new quarters and provide a foun­
dation for its continued growth. 

A new brochure outlining the cam­
paign asks potential donors to "invest 
in the future of The Computer Mu­
seum." Suggested levels of giving 
start at 4K ($4,096) and continue in the 
standard industry memory units of 8K, 
16K, 32K, 64K ... 256K. 

Individuals and corporations from 

throughout the industry and Museum 
members will be asked to participate 
in the campaign. 

For more information on the cam­
paign, contact: Gwen BelL Director, 
The Computer Museum, 300 Congress 
Street, Boston, MA 02210. 
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Under wraps. This is not a trendy new 
exhibit, but Museum artifacts upon 
arrival at Museum Wharf. 

Museum 10 Hosl Engelman 
Leclures on 
Arliliciallnlelligence 
Judith A. Clapp 

A provocative new lecture series 
on artificial intelligence (AI) in honor 
of AI pioneer Carl Engelman begins at 
The Computer Museum this fall. 

For more than 20 years, Carl En­
gelman and other researchers in in­
dustry and academia have worked on 
creating intelligent computer systems. 

Engelman's contributions to the 
field are among the major successes 
that have occurred since the inception 
of artificial intelligence. He developed 
MATHLAB, one of the first systems to 
perform symbolic mathematics in the 
mid-1960's. He headed a group of re­
searchers at the MITRE Corporation in 
development and application of expert 
systems, techniques for computers to 
understand English, and research in 
the automatic generation of computer 
software. 

Only a few "intelligent" computer 
systems are commercially available to 
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date, but the interest in AI is greater 
than ever. In the United States, the 
Defense Advanced Research Projects 
Agency spends some $50 million a 
year on AI research . In Japan, the 
Ministry of International Trade and 
Industry is spending $450 million in a 
lO-year project to develop a Fifth Gen­
eration computer particularly suited to 
AI applications. 

The Computer Museum's lecture 
series will trace how the fundamental 
approaches to artificial intelligence 
have been developed, show how they 
have been successfully applied, and 
explain why there are so many chal­
lenges remaining. 

If you share an interest in artificial 
intelligence or would like to make a 
contribution in Engelman's memory, 
please send your donation to Engel­
man Lectures, The Computer Museum, 
300 Congress Street. Boston, MA 02210. 

Upcoming 
Evenls 
July 
The Computer Museum and Graphics 
Pioneers will co-sponsor a panel ses­
sion entitled "A Retrospective: Six Per­
ennial Issues in Computer Graphics" 
at SIGGRAPH '84 on July 25th in Minne­
apolis, Minnesota. Museum director 
Gwen Bell, Atari chief scientist Alan 
Kay and others will trace the evolution 
of the technology and the major issues 
in the field. 

September 
Members will receive the fall issue of 
The Computer Museum Report featur­
ing a complete fall calendar of events 
and a transcript of Robert Noyce's Mu­
seum lecture on his invention of the 
integrated circuit. The new 1984-85 Mu­
seum Store catalog will also be off 
press and on its way to members. 

November 
An opening party for Museum mem­
bers is planned for Tuesday evening 
November 13th. The Museum will open 
to the public on Wednesday November 
14th. 

r-------------
I Join the Museum 
I I Name 

Address 
I City/Town 
I State Zip 
I 
I Please enter a membership in the 
I following category: 

I Member $25 
I Corporate Member $125 

Founder $250 
I Corporate Founder $2500 

II All members receive the quarterly 
Museum Report, a 10% discount on Mu­

I seum Store purchases, and announce­
I ments of Museum programs and 

I 
events. All membership contributions 
are tax-deductible within the limits 

I provided by law. 

I To become a Member or Founder fill out 
I this coupon and return it with your 
I check or money order to: 

I Membership Coordinator 
I The Computer Museum 
I 300 Congress Street 
I Boston, MA 02210 



New Founders 
(January 24 through April 24, 1984) 

Applied Magnetics Corp. 
AVX Corporation 
John C. Barstow 
Alan G . Bell 
Gregory C .F. Bettice 
Marshall D. Butler 
Thomas W Crosby, Jr. 
JoeCychosz 
BobO.Evans 
Tse-yun Feng 
J. Thomas Franklin, Esq. 
Regina H. Garb 
Charles W. Johnson 
M. KaporlE. Poss 
Bryan S. Kocher 
Jim McIntosh 
James N. O'Boyle, Jr. 
James F. Shaughnessy, Jr. 
The Small Business Foundation 
Rex Rice 

What is a Founder? 

Any individual or corporation 
who gives more than $250 or $2500 re­
spectively during the Museum's first 
two years. 

On March 14, 1982, The Computer 
Museum was given provisional status 
until June 24, 1984 by the IRS as a pub­
lic, non-profit charitable foundation . 
During this time, the Museum has to 
prove that it is indeed a widely sup­
ported public institution. 

With almost 500 Founders at pres­
ent. the Museum's goal is to close the 
list on June 24th with LOOO. 

This is a unique opportunity to 
help establish the only international 
museum devoted exclusively to com­
puters and the history of information 
processing. If you are a Founder, we 
thank you, and if not. urge you to 
become one. 

Corporate Founder List 
(January 24 through April 24, 1984) 

Almac Moving and Storage, Inc. 
American Federation of Information 

Processing Societies, Inc. 
Apollo Computer, Inc. 
Association for Computing Machinery 
Automatic Data Processing, Inc. 
Benton and Bowles 
Bolt, Beranek and Newman 
Boris Color Labs 
British Computer Society 
Robert Cipriani Associates 
Clint Clemens 
Coden oIl Technology Corporation 
Computer Science Press 
ComputerWorld 
Control Data Corporation 
Convergent Technologies 
Coopers and Lybrand, Boston 
Data General 
Dataproducts Corporation 
Digital Equipment Corporation 
Digital Equipment Computer Users Society 
Expoconsul InternationaL Inc. 
Ford Motor Company 
Fujitsu Limited 
General Systems Group, Inc. 
GTE Data Services, Inc. 
Hewlett Packard Company Foundation 
IEEE Computer Society 
Intel Corporation 
International Telephone & Telegraph Corporation 
Los Alamos National Laboratory 
MDB Systems, Inc. 
Microsystems Engineering Corporation 
MITRE Corporation 
MOCO, Inc. 
Motorola, Inc. 
National Semiconductor Corporation 
OMNI Publications InternationaL Ltd. 
PCK Technology Division 
Richard Reno 
Schlumberger Foundation 
Seldin Publishing 
Software Results Corporation 
System Development Foundation 
Tobin Vending Service 
The Travelers 
Wang Laboratories 



A newsbrief of the collection 

The MITS Altair 8800 was introduced in 
1975 as a low-cost mini-computer avail­
able either assembled ($621) or in kit 
form ($439). Designed around the Intel 
8080 microprocessor, the Altair was 
marketed as the processor for an exten­
sive system of products, ranging from 
line printers to TV-camera inputs. Be­
cause few of these peripherals were 
ever developed, the Altair became a 
hobbyist's computer. 

It was the first computer to use a cas­
sette tape as auxiliary memory; the in­
formation was recorded acoustically 
as modem tones. The Altair was also 
the first computer to offer BASIC on the 
Intel 8080 processor. "The Altair's suc­
cess is really based upon Intel's qual­
ity, " former Altair salesman Rick levon 
related in a gallery talk at the Museum 
in September 1982. Nonetheless, ac­
cording to Geoff Feldman, another 
early Altair salesman, "It required a 
tremendous amount of very creative 
twiddling to make it work." 


