Digital Computer Muscum

First Annual Report

Although the idea for th2 Digital Computer Museum was a vision of
Ken Olsen and then Gordon Bell for a number of years, funding by
DEC did not bring results until last year. The first Computer
Pioneer lecture by Maurice Wilkes on September 24, 1979 mark=d
the completion of phase zero. The response from the September
event was so positive that it triggered staffing the Mus2um and
permanent establishment. At the end of the first y=ar, we have
accomplished the following:

* A format for building =xhibits was established;
* Literature and documentation was develop=d; and
* A Jecture and event series was started.

This document has three parts. The first section relates the
historical reasons for the Digital Computer Museum and outlines
the general scop= of the program. The second section expands on
the current status and plens for fiscal 19€1. The third section
outlines ideas for the future growth and development of the
Museum.

I. WHY THE "DIGITAL CCMPUTER MUSEUM"

Several unrelated events and decisions all worked in the
direction of Digitel Equipment Corporation daveloping the LCigital
Computer Museum. Ken Olsen took it upon himself to preserve and
store vhirlwind , TX-0 and early DEC equipment in a warehous=
facility. Gordon bzgan a collection of early calculators and
logic devices and wanted to continue and expand his interest in
the taxonomy of computers. A consultant/curator was hired and
came up with a report of other museums. Her activity was
shortlivad because the approach was to do a computer mus2um for
the public —- looking costly and not very sophisticated and was
further doomed by an industry depression. Both Ken and Cordon
went to other computer exhibits and were extraordinarily
disappointed that the Smithsonian was not making an effort to
appropriately classify and organize its material; fascinated by
the IBM wall (now in a warcehouse) but considered that its
emphasis on the interaction of social events and computing was
not the story to be told; impressad with the solid display at the
Museum of Science in London; totally dismay=d that th2 computer
exhibit at Boston's Science Museum was only a superficial display
ad for Honaywell; and de=lighted that the Boston Children's Musaum
could teach computing (hence DEC supported this effort.)

These events led to both Ken and Gordon to concludz that a
Digital Computer Mus=um was ncaded. Ken's goal, to create a
place to preserve machines so that computer scientists,
enginecers, and programmers can see the antiques that they had
worked on as little as ten years ago, and Gordon's goal, to
create an understandable taxonomy of all computers and related
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II. PRESENT STATUS

The PDigital Computer Museum, was sanctioned by the

Operations Committee of the company a year ago. January 1, 1980
the Museum staff was in place. Gordon Bell, Keeper provides
direction for the program, and through Mary J2ne Forbes,
Administrator, the Secretariat for the Operation. Gwzan B211,
Assistant Keeper, provides day to day direction on a full-time,
voluntear basis. Jamie Parker, Coordinator, is the only salaried
member of the Museum Staff. The security and building group at
Marlboro provide their services as nesded under th= direction of
Joe Savignano and Davz Yates. As landlord, Joel Schwartz's
support and assistance in direction setting has been essential.
While we pay for warehousing space, the Museum space itself
carries no charge since it is the lobby and balcony of 2z
beautifully designed Vincent Kling building (constructed for
RCA). Individuals who have contributed to specific exhibits are
acknowledged below. An advisory committee representing various
cooperating groups within DEC, eg., Industrial Design, Digital
Press, Public Relations, etc., meets occasionally to review
progress.

The activities can be categorized into five areas: archives,
exhibits, events, products, and public relations. Each are
discussed separately, and then related corporate activities
reviewed.

Archives.

* Cataloging and storage. During the summer of 1979, all
the artifacts in the warehouse were photographed and
cataloged. The system is being kept up to date, with the
ability to track artifacts. The database is not yct
computerizad -- a task that we would like to accomplish in
fiscal 1981.

* Exhibit directory. A directory of all exhibits as of
September 24, 1979, is on the VAX system and can be
queried by Museum visitors.

* Video and audio tapes. Video tapes of all lectures in the
computer pioneer series will be madz. The vid=o tapes of
the first lecture by Maurice Wilkes are now available.
Gordon also plans to start to make audio tapes of informal
discussions with people who worked on the early machines.
Other video and audio tapves by computer pioneers will be
acquired as they become available.

Exhibits.

* Whirlwind. This exhibit of the memory, a register and
other parts is being supplemented with some photographs,
and the publication of a DEC Press book by Redmond and
Smith on whirlwind.

* TX-0. The TX-0, replicating its appearance at MIT in thz
1950s, has been installed by John McKenzie, the technician
who maintained the machine at MIT (now retired) and
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Stanley Schultz. A group of TX-f alumni are getting
together to discuss improving the display and psrhaps
getting the machine to run.

* Calculators. New cases were purchased for the calculators
and this exhibit, essantially complets, will continue to
be improved. We are looking for the Anita -- the first
electric calculator. Gwen is now working on a poster of
the generations of pre-computer calculating devices and
writing a A/V user activated slide talk to explain their
evolution. This should be complete by September 1928#.

The project may also result in a small picture book.

* .Office of the Past. Mary Jan= Forbes has put togzther an
exhibit (in a closet) of the office circa 191¢. This will
be completed prior to September, 19€4.

* Iogic Devices. Three cases arz used to exhibit the four
generations of logic devices. These are explained in 2
user activated slide talk given by Gordon Bell. This
exhibit will grow as we gzt more early artifacts from
critical early machines.

* Memory. Three cases show the four generations of primary
memory davices. In addition, a large disk and a
transparent RKC5 are exhibited. A secondary memory
devices exhibit and a user-activatad slide-talk are in the
planning stagaz.

* Analog computers. 2An analog computer is displayesd simply
give the visitor an idea of what these were like. This
exhibit should be developed.

* PDP Family of Computers. A poster of the family tres of
the PDP computers has been completed and is aveilable.
This family tree will be used with all displays of DEC
machines to identify their relestions with the other
machines. Specifically, PCP-1 is running with the
original Space War program. Stan Schultz has taken this
as his project and is now putting joy sticks on the
machine. He also s2es to it that thz Classic 8 runs with
non-interactive demonstration programs. Aan 11/20 is on
the floor along with the original hand-done artwork for
one of its modules. The other mainframe machines are
represented by consoles, documentation, and photographs.
The LINC is the first of DEC's personal laboratory
computers on display. The LINC-8, PDP-12, and 2 working
MINC are complemented by a user-activated slide talk
introduced by Dick Clayton, The basis for this comes from
two films —- one made by National Educational Television
and the other by the DEC LDP group. Peggy Sulliven has
been coordinating these efforts.

* Computer Art. P2An exhibit of four lithographs by Harold
Cohen, University of California-—-San Diego, is displayed on
the first floor. We have agreed with th2 artist, who uses
a PDP-11 to crecate artwork by artificial intelligence,
that he will paint a mural for the museum totally covering
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‘one of the balcony walls. We will document the making of
the mural for a user-activated exhibit. See events for
more information on this project.

* Computer Music. We have been in contact with Barry Vercoe
of MIT and John Chowning of Stanford. Barry Vercoe has
agreed to compose a piece of music specifically for th=
mussum space, probably making use of the computing
capability of the VAX. John Chowning composed music on
the PDP-1 and we are in touch with him to gain access to
this. These projects will probably come to fruition in
fiscal 82.

Events.

* Sept. 24, 1979. ILuncheon opening by the Operations
Committee of Digital Bguipment Corporation.

*

Sept. 24, 1279. Computer Pionezrs, ILecture 1, Maurice
Wilkes and the ELSAC.

*

April 5, 19889. VAX five-year birthday party celebration.
All of the people who brought VAX into the world came to a
celebration, each bringing a VAX artifact to contribute to
the Museum.

.

May 8, 1980. Computer Pioncers, Lecture 2, George Stibitz
and the Bell Labs Relay Computer. (A mailing list of 208
people outside of DEC has been developed. 2bout 5¢ of
these people are in the Boston/Amherst ar=a and are being
invited to the lecture.) The neswsletter format will be
usad to announce these public lectures.

* Sept. 22, 198@. Museum dinner for th= PBoard of Directors
’ of the Corporation introducing them to thc museum.

* Sept. 23, 1984. Opening, lecture - demonstration. Mural

. by Harold Cohen. Jamie Parker is coordinating this event

to bring in pzople from the "art" and "museum" as well as
the "computer" world.

* Employee family open houses to be coordinated with the
entire Marlboro facility through Joel Schwartz.

* Future events: Computer Pioneer Lectures -- Forrester
coordinated with publication of DEC Press book on
Whirlwind by Redmond and Smith; then Atanasoff, Eckert,
and Burks will be asked; Board meeting of the Charles
Babbage Institute.

Products.

The Museum is planning on having a small "store" of appropriate
products. In addition, we will do a number of things that will
be free. (First the free items.)

* PButtons with thz core memory symbol to replace the visitor
badge for people coming to the Museum.
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* Newsletter. Number 1 is attached to this document. We
distribute internally by EMS, and via hard copy to those
without EMS access and to our outside list. The '
newsletter will keep p=ople up to date on our progress and
be issued occasionally as th= need is felt.

- * PDP Family Tree poster.

* Products for sale.

— Pre-computer Generztions poster. (This is now being
designed and should also be ready for September.)

~ History books from DEC Press. The Press has an
allocation of two books per year on computer history.
‘These will be on sale along with the Bell/Mudge/Mcnamera

book on the DEC Computers.

- Cther books, such as Eames, Computer Perspectives,
Harvard University Press.

— Simple Calculating Devices. We are talking to the SEE
Corporation about selling their reproductions of the

Pascal Adder and Napier's Bones.
* Products on Display. The Annals of Computing History and

Charles Babbage Institute Newsletter will be display=d
with appropriate order forms for those

Public Relations and Museum Visitors.

OQur strategy has been to slowly open the Museum. DEC-related
groups and visiting computer scientists have begun to find the
Museum and go through it on their own. There would seem to be an
-opportunity to cooperate with both DECUS and the educational
groups to insure that the facility and the archives are
accessible and used.

We have provided special tours for classes from both MIT and
Harvard, as well as ssveral local high school groups. Unescorted
high-school groups can and have wrecked havoc in the Museum —-
the PDP-1 groaned for a week until Stan Schultz could come and
fix it. In the present state of exhibits, the viewsr needs to
have an appreciation for the delicacy of what might look like an
indestructible machine.

A guest book is on the desk for visitors to sign.

Relations with other institutions.

Although we can't take on the world, wz want to keep abreast of
what is happening so that we can allocate our time and efforts

appropriately.
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I1TI. FUTURE GROWIH AND DEVELORMENT

- We are trying to build a system to archive, build displays, slide
talks, etc. so that the museum will grow and develop. Two new
avenues appear to be appropriate -- the Mussum will fund people
who want to put up appropriate displays and we will formalize a
small outside group of advisors who are known as computer
pioneers and historians. On the first, w2 have written to
Professor Cohen at Harvard, Professor Randell at Newcastle, and
Professor Wulf at CMU suggesting that one of their computer
science students might propose to do an exhibit for thes Museum.
The TX-@ alumni group might also come up with some ideas for
displays. On the second, a small outside group of advisors might
be able to help the Museum acquire artifacts outside of DEC and
in accomplishing our goal of becoming the computer museum for
computer professionals.

On our own, funded at the present level, we are confident of an
exciting and growing future and are ending this document with a
short list of a few of the exhibits focussing on real time,
scientific and interactive computing and its predecessors.

Ideas for future displays.
* Scale dioramas of the development of card tabulating and

computing; '
Other pre-computer artifacts (eg. Network analyzer);
I/0 Bguipment, and communications equipmant;
Secondary Memory, including recording techniques;
Intzgrated Circuits- getting artifacts from TI and Intel
Important computers: Cray's maechines, 364/37¢, 2Amdahl,

Intel, Manchester, BTL, Penn. MIT and others;
First Generation computer photo gallery;

* Multiprocessors, multicomputer and network

structures--including CMU's;
* Computing in laboratories before computers;
* Miscellaneous application displays (eg. power control, air
traffic control, EKG's, trains, process control);

* A Programming Languages display;

*  On the importance of algorithms;
~ * Important systems (eq. UNIX/MULTICS, FCRTRAN, CCBOL, APL);

and
* Robots (including automatons).

* % ¥ * *

*

Attachment: First News

Brochur
GB1.S513.27

_Gordon Bell, Keeper

Cwen Bell, A551stant o}


























































































































































































































































































































































P E O P L E COMPUTERS

Milestone 1
Mechanizing Names and Numbers
The 1930s

Milestone 2
The Electronic Computer is Born
The 1940s

Milestone 3
A Big Machine for Big Business
The Early 1950s

Milestone 4

Marching Orders for a Corps of
Computers

The Late 1950s

Milestone 5
Big Business Buys the Computer
The 1960s

Milestone &
Unleashing the Computer
The Early 1970

Milestone 7
A Smali World Still Has Big Problems
The Late 1970s

Milestone 8
Computing Power for People
The 1980s

Milestone 9
We Are All Programmers
The 1990s

Milestones of a Revolution

The past fifty years have witnessed immense technological change.
Foremost among those changes has been the explosive growth in
computer technology that has been called the Computer Revolution.
This booklet is a companion to the exhibition People and Compuiers:
Milestones of a Revolution. Through a series of nine milestones this
exhibition portrays important eras in computer history. The milestones
explore the historical forces that shaped major advances in computing
technology. They also investigate the effect these advances have

had on our world.

When computers were invented in the 1940s, their impact was revolu-
tionary, offering a thousand-fold improvement over hand-operated,
mechanical calculators. Since that time, computers have incorporated
new inventions such as integrated circuits, microprocessors, and

new computer languages. Today’s desktop computers are a thousand
times faster than the first million-dollar mainframes that launched

the Computer Age.

Each of the nine milestones depicted in this booklet typifies a new way
of using and thinking about computers. Together, they create an outline
of the course of the Computer Revolution, from punched paper cards
through personal computers. This booklet combines photographs of the
exhibition itself with vintage photographs depicting the historical

context of the various milestones in the Computer Revolution.

The changes in computer technology were not linear and direct, but had
false starts, dead ends, and led to unexpected applications. While each
new development offered advantages, it also created and compounded
problems. For example, the ability to organize data on every person
electronically helped the operation of governments and corporations,
but threatened the privacy of individuals. Computers created new

jobs, but they also made others unnecessary.

The Computer Revolution is not over. When you finish this booklet, we
hope you will ask yourself: “What have computers meant to me and

my family? And how will they affect my future?”



Milestone ¥

Mecanizing Names

AND NUMBERS

Governments keep records on their
citizens. Before the advent of
machinery for processing information,
this painstaking work was done by
hand. The invention of punched card
equipment in 1890 changed all this.
Bureaucracies came to depend on
these machines which processed
information using gears, switches, and
paper cards. Punched card data
processors were ancestors of the
computers we use now.

Census clerks took over seven years
to tabulate and interpret the results of
the 1880 Census. By the time the
statistics were ready, over 10 million
new immigrants had entered the
United States, making the results
virtually worthless. A faster process
had to be found to compile the results
of the next census. A Census Bureau
employee named Herman Hollerith
invented a better way to get the job
done. He devised mechanical
machinery to read a paitern of holes
punched in paper cards. Each hole
represented information, such as a
person’s country of birth, age or sex.
Using this system, Census Bureau
workers tabulated information on 64
million people in six weeks, at a
savings of over $5 million.

In 1896, Hollerith established the
Tabulating Machine Company to sell
his invention to government agencies,
both in the U.S. and abroad, and to
railroads and other business. This
launched the punched card office
machine industry. By the 1930s,
police departments, schools, and
many other government agencies and
businesses depended on these

machines for record-keeping and
accounting. Herman Hollerith’s
original company became part of
IBM. By the end of the 1930s, many
companies, such as Remington
Rand in the U.S., Powers-Samas in
England, and Bull in France, were

producing data processing equipment.

During the Great Depression many
people faced financial hardship.

One of the programs created in
response to this crisis in the U.S. was
the Social Security Act of 1935 to
ensure pensions for millions of
citizens. To administer this program,
the federal government turned to
punched card equipment.

Starting in 1937, the U.S. Social
Security Administration used IBM
punched card machines to keep
records on over 27 million people.
The key was punched paper cards
that stored records of each
individual’s contributions to the
system. Clerks used special typing
machines to punch a person’s

Social Security number, name, and
employer onto paper cards.
Mechanical machines were then used
to process this information: some
sorted cards, some added numbers,
and others printed out reports for
policy makers to study. Day after day,
hundreds of clerks carried thousands
of cards from one machine to the
next. These machines were essential
for the timely distribution of over
30,000 Social Security pension
checks a month.

These sample
punched cards
illustrate how thousands
of businesses, universities,
and other organizations created
customized punched cards for their
record-keeping purposes. Holes punched
in the cards let machines read the information.
A particular pattern of holes in a column of the
cord corresponded to a given lefter of the
alphabet or digit.

R







‘ Milestone 27

THe ELectrRoNic ComPUTER

Before World War II, solving complex
mathematical problems took a long
time and required the coordination
of dozens of people working with
mechanical calculators. These work-
ers were often called “computers.”
With the War, the British and U.S.
governments funded major efforts to
develop automatic calculating
machines. By and large, the British
focused on tools for cracking coded
messages, and the U.S., on tools

to achieve aceuracy in firing from
ships and in the field. The modern
electronic computer sprang from
these efforts.

One such effort was Project Whirl-

~ wind at the Massachusetts Institute of
Technology (MIT). Like many other
early experimental computers in the
U.S., Whirlwind was built with
government support—close to $4.5
million over the course of the project.
Started during World War I1 by the
U.S. Navy, Whirlwind continued to
receive military support after the War
and led to many important advances
in computer technology.

Jay W. Forrester led the team at MIT
that developed the Whirlwind
computer. The original goal had been
to build a machine for training Navy
pilots during World War II. Simu-
lating the response of an airplane
meant executing complex calculations
as rapidly as the pilot moved the
controls. At the time, it proved
difficult to build a computer which
was that fast.

The Whirlwind’s circuitry depended
on over 12,500 vacuum tubes. Since
vacuum tubes burned out, Forrester
and his team worked to increase
their reliability, designing the com-
puter so that the vacuum tubes could
be periodically checked and those
in imminent danger of failure could
be easily removed and replaced.

In search of ever greater speed, the
engineers constantly refined their
designs. The development of faster,
more reliable circuits and memory
enabled Whirlwind to meet its
original goals for speed, but by then
the War was over, and the purpose
of the project had changed.

After the War, the Air Force took over
support of the project, and Whirlwind
became a prototype for an air defense
computer system that tracked every
plane flying over North America.

The Whirlwind also became a
resource for academic research. The
machine was never idle; when it

was not doing work for the Air Force
project, MIT professors took the
opportunity to assign it calculations
that would otherwise have taken
hundreds of hours to solve by hand.
Using the computer, they tackled
such problems as designing optical
lenses, controlling machinery,

and studying economics, to name
just a few.

World War Il forced nations to build planes, tanks,
ships, and guns in greater variely and number than
ever before. Around the world, money and minds
focused intently on developing new technologies.
These efforts produced many important inventions:
jet engines, rockets, radar, the atom bomb, and
the computer.

The little
“doughnuts”
strung on this

grid of wires are
magnets called
“cores.” Each core
was used fo store one bit,
or “binary digit,” of

information. The diagonal L $
wires read the positive or ‘f“v 3
negative charge on each core. % £'S '
Core memory, invented for the W
Whirlwind, became the standard ﬁ{ &"'
memory for computers until the 1970s. ‘ 3;»

Two stacks of 16 grids like this one
formed Whirlwind’s memory and could
hold 32,768 bits of information—

or 4K bytes.

Courtesy of The Computer Museum


















‘ Milestone 5—‘

Bic Business Buys
Tue ComPUTER

By the mid-1960s, computer data
processing had become a crucial part
of business. Designed to satisfy both
business and scientific users,
compulers came in a range of sizes
and prices, starting at $50,000.

But most were large “mainframe”
computers that processed customers’
orders, issued bills, kept personnel
records, and performed many other
functions central to commercial
enterprise. The IBM System/360
was typical of computers during

this period.

The IBM System/360 was actually a
family of computers that came in
various sizes, all of which could use
the same tape drives, printers, and
other “peripherals.” As their business
grew, customers could simply expand
their computer system. Switching

to a more powerful computer no
longer meant writing new programs.
This “modular” approach to building
computers was one reason the

System/360 sold so well.

The Travelers Insurance Companies
exemplified how large corporations
came to rely on computers. At its
central data processing center in
Hartford, Connecticut, The Travelers
recorded and managed the more
than 1.5 million insurance policies
written by its agents nationwide,

and processed over 16,000 claims
every day from around the country.
Enormous computer tape “libraries,”
or “data banks,” stored information
aboul the company’s customers. As
The Travelers computerized more and
more insurance policies, it added
more compuling power and memory
to handle the additional information.

The Travelers used its computer
primarily for electronic record
keeping on a vast scale. For example,
in a single day the computer might
be fed 3,000 claims for fire damage
to private homes. The computer’s
central processing unit would then
hunt down the policy record for each

customer whose house had caught
fire, verify that the damage was
covered by the policy, record the
claim, and print a check to pay for
repairs.

In the 1960s, computers could
generally run only one program at

a time, and were shared by dozens

of users. Most people who used
computers for problem-solving never
actually saw or touched the machine.
Full-time operators ran the programs.
Users had to wait until the computer
could run their job. If there were
errors, they had to correct them and
then start again at the end of the line.

This method of operation was called
“batch processing.” For example, a
programmer working on a new
customer database would write a
program, have it punched on cards,
and then hand it over to the computer
operator. The operator. would run

the job when its turn came and hand
the results back to the programmer
who had submitted it. This often took
hours, sometimes days. If there were
a problem, or “bug,” in their code,
programmers had to find and correct
it by hand and then start over at the
end of the line of jobs waiting to be
processed by the computer.

The large mainframe computers of the
1960s required specially made
computer rooms that were heavily air
conditioned and had extra space in
the floors, ceilings, and walls for
cables and wiring. Clattering and
whirring equipment filled these rooms
with a constant din. Access to
computer centers was generally
restricted to operators and service
people, who exercised strict control
over the use of the machines.

New technologies raised new
dilemmas. During the 1960s,
governments and big corporations
began to build huge stockpiles of
information using computers.
Enormous databases kept medical

records, bank account records,
criminal records, driver’s license
records, income tax records, etc.
Almost every United States citizen
was affected. Some people began

to joke about computers, blaming
them for making mistakes on their
bills. Others began to be concerned
about the potential threat computers
posed to their privacy. A 1965
proposal to create a nationwide,
unified government database met
with strenuous opposition.

The Beatles appear on Ed Sullivan's television show
in 1964.
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This is a computer’s “library.” The reels of tape
magnetically stored volumes of information in a
form the computer could read.
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You ARE THE FUTURE

Inexpensive microprocessors have made computers more widely
available and the opportunities for their use more diverse

than ever. It is up to us to decide what we do with these ever-

evolving tools. Are they:

* Games to while away boredom or to foster learning?

* Tools to maintain the status quo or to encourage new

outbursts of creativity and entrepreneurship?

« Devices to invade people’s privacy or to aid democratic

change and the flow of information?

* Machines to replace people’s jobs or to create new

opportunities?

These are a few of the choices and challenges of the continuing

Computer Revolution.




ExutisirioN Prosecr Team

Development
Gregoty W. Welch
Oliver Strimpe!
Gwen Bell

Rachel Hellenga
Mary Beth Dorus
Natalie Rusk

Interactive Video
Brad Larson

Design

Theodore R. Groves
I}ichard Fowler

Asa Chibas

Interactive Programming
David Greschler
Daniel T. Griscom

Technician
Stephen Snow

Construction
Don Greene
Peter Somers
Tyrone Peterson
Wayne Cookson
David Smith

Artifacts
Brian Wallace

Advisors

Charles W. Bachman
C. Gordon Bell
Daniel Bell

I. Bernard Cohen
Ruih Schwartz Cowan
John Diebold
Gardner C. Hendrie
Jane A. Manzelli
David Marc
Christopher Morgan
Douglas Ross
Jonathan Rotenberg
Jean E. Sammet
Howard P. Segal
Merritt Roe Smith

Special thanks to The Machine That
Changed the World, WGBH Boston.
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