
















































of computer art. In some cases, 

mathematical ideas are visible in 

the final product. Other works. are 

opaque to the mathematics that 

might have been used in making 

them, just as one perceives an 

automobile functionally or 

aesthetically without awareness of 

the mathematics that went into 

designing it and making it. But 

there is a difference . The car does 

not incite you to imitate the 

mathematics . 

The same walk through The 

Computer Museum shows examples 

of children engaged right there in 

creating computer art in ways that 

make mathematical knowledge 

very relevant to their personal 

projects. 

What would the time­

traveling teacher make of seeing 

these children programming 

computers to produce animations 

on their screens? Imagine him in a 

learning place for children (maybe 

it calls itself a school) toward the 

end of this century. Children of 

different ages are deeply engaged 

in personal creative projects, 

consulting one another and the 

adult who seems to be in charge. 

These children are learning 

about mathematics-and physics 

and control engineering, and about 

color and form and perception-by 

working on projects where they use 

the knowledge . They get it when 

they need it, not when the curricu­

lum says so, and they get it 

sometimes from other kids, 

sometimes by just plain slugging it 

out, sometimes from books, and 

sometimes from the teacher. In a 

lot of ways, this is more like the 

child learning to walk and talk and 

argue in a family that does all 

those things than like following a 

curriculum in today's schools. 

I must answer one last objection to 

my picture of how change can 

happen. "Anyone who is in touch 

with the reality of schools knows 

that you just can't do this . First, 

there aren't enough computers in 

schools . Second, those that are 

there are not powerful enough . 

Third, the software systems don't 

exist . The teachers don't know 

enough. These cultural trends are 

just beginning. And so on and so 

on ," 

Well, of course that is all 

obviously true. But so what? About 

a hundred years ago two bicycle 

makers called Wright dreamed of a 

world of aviation. When their first 

flight hopped about as far as the 

wingspan of a modern big plane, 

they could have decided to go back 

to making bicycles. And people in 

schools can decide, and many do, 

to adapt their use of computers to 

present-day conditions in schools . 

Others dream and try to use what 

they have in hardware and knowl­

edge to strive towards what they 

know the future will be like. 

Seymour Papert 

Dr. Papert, Professor of Media 

Technology and Director of Episto­

mology and Research at Massachu­

setts Institute of Technology, joined 

The Computer Museum Board of 

Directors in June 1989 and serves on 

the Education Committee. He is the 

author of Mindstorms: Children, 

Computers and Powerful Ideas, 

which has been translated into 11 

languages. 
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ohnniac 

ohnniac, constructed between 

1950 and 1953, was built 

following the same design as 

the lAS (Institute for Advanced 

Study) computer at Princeton. 

The lAS project team was led by John 

von Neumann, Arthur Burks, and 

Herman Goldstine, who had all worked 

on the ENIAC and the EDV AC, and by 

Julian Bigelow. A condition of the 

funding by the Atomic Energy 

Facing Page 
John von Neumann 

Commission was that engineering 

plans be delivered to five other 

computer development centers: Los 

Alamos, where the MANIAC was built 

and still resides in the Museum there; 

the University of Illinois for the 

ILLlAC; Oak Ridge National Laboratory 

for the ORACLE; Argonne National 

Laboratory for the AVIDAC; and the 

Rand Corporation for Johnniac. The 

lAS machine is in the collection of the 

National Museum of American History 

where it will be displayed in their new 

exhibit on The Information Age 

opening in May 1990. 

The commercialization of 

scientific computing did not occur 

until the mid-fifties, when IBM, 

UNIVAC, English Electric, and Ferranti 

put the laboratories out of the business 

of building computers. In 1950, when 

the lAS-type machines were funded, 

A b a ve 
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Keith Uncapher is at the Johnniac console. 
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most computers were built by small 

teams in laboratories for their own 

use. The Computer Museum holds 

three complete machines in this class: 

the Whirlwind built at MIT, the TX-O 

built at Lincoln Laboratory, and now 

Johnniac. 

With the support of the U. S. 

Air Force, The Rand Corporation 

project team of Cliff Shaw, John 

.. 
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.. ..... ~ 

............. 

Williams, George Brown, and Bill 

Gunning started the project in 1950 

and had the machine running by April 

1953. They decided to name it 

"Johnniac" in honor of the lAS 

machine's principal designer, 

mathematician John von Neumann 

(The last three letters of "Johnniac" 

stand for "integrated and automatic 

calculator. ") 

Testing of the Johnniac involved programming the computer to work on an end less calculation whi le 

workers checked each connection . A memo from this time states, '·Applications for wire·wrigglers 

now being accepted." 

The overriding concerns in the 

design and construction of the five-ton 

Johnniac were reliability and ease of 

use. During the three years of 

development, the operational, as 

opposed to experimental, nature of the 

machine was continually borne in 

mind. The designers followed the 

plans for the lAS Computer with one 

exception: they decided to use the 

Selectron tube memory developed by 

Jan Rajchman at RCA. The Selectron 

had been developed under contract for 

the lAS machine but was delivered so 

late that the lAS machine and all of the 

other clones fell back on the memory 

device it was intended to replace, the 

Williams' tube memory developed by 

F.e. Williams at Manchester University 

in England. With the Selectron tube, 

Johnniac could access four times as 

much primary, random access 

memory, i.e, 4,096 40-bit words versus 

1,024 40-bit words in the lAS. More 

important, by the time Johnniac was 

operational in 1953, core memory had 

been developed and tested for the 

WHIRLWIND at MIT, rapidly becom-

ing the dominant form of random-

access primary memory. Johnniac's 

Selectron-based architecture allowed 

for the replacement of SelectIOn tubes 

with the first commercial core memory 



in 1955. 

Power and refrigeration systems 

for johnniac were heavily over-

engineered: the original main power 

switch was so large the engineers were 

actually embarrassed enough to replace 

it with a smaller one. The air-condi-

tioning machinery doubled the weight 

of johnniac, bringing the total weight 

of the installed computer to ten tons. 

Equipment failure was dealt with 

automatically, with johnniac initiating 

protective steps and recording the 

entire event. Occasionally human 

intervention was necessary, as co-

designer Willis Ware related in 1965, at 

the ceremony marking johnniac's de-

commissioning: "When it came time to 

service the machine, someone had to 

open a door. It was like standing in 

the deep freeze, and we quickly bought 

ski jackets - with hoods - for 

everyone. The machine also acquired 

one of its early names - the Pneumo-

niac ." 

The sheer size and complexity of 

johnniac were invisible to its users, 

many of whom used JOSS (Johnniac 

Open Shop System), the first truly 

interactive language designed for time-

sharing systems. JOSS was developed 

by j.e. Shaw, T.O. Ellis, 1. Nehama, A. 

Newell, and K.W. Uncapher. While 

JOSS itself is no longer in use, it 

influenced the style of interactive 

languages that followed it. 

The limitations of punched card 

input and output frustrated both the 

developers and the users of johnniac. 

Their scientific problems needed 

graphical interfaces, so johnniac was 

used for the development of the Rand 

tablet, the first digitizing tablet, and 

the refinement of on line graphics 

printers and plotters. 

johnniac tended to run relatively 

simple programs during the day; night-

time use was reserved for solving of 

extended computations. This division 

of computing activity led to the rumor 

that johnniac was afraid of the dark. 

johnniac's average add time, including 

time needed to access the memory or 

storage, was 25 microseconds, and 

multiplications could take 400 

microseconds each. With many 

scientific programs, johnniac was set 

up to "crunch numbers" unattended 

for hours at a time. Astonishingly, 

johnniac calculated with near-perfect 

accuracy only when the lights were on. 

It turned out that the neon tubes in the 

I/O section of the machine required 

ambient light in order to function 

properly. 

Rand retired johnniac after 13 

years and 50,000 hours of operation -

with only two transistor failures in over 

fourteen million transistor-hours, and a 

0.92 good/attempted-to-run operating 

ratio. The occasion was marked by the 

brief ceremony referred to above. On 

18 February, 1966, the original project 

leader Cliff Shaw programmed 

johnniac to execute a Sixty-second 

countdown and then shut itself off. 

After display in the Los Angeles 

County Museum of Natural History, 

johnniac was placed in storage for 

several years. With the assistance of 

the Los Angeles Museum, The Rand 

Corporation, and members of the 

original johnniac team, The Computer 

Museum has arranged to obtain 

johnniac for its permanent collection. 
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new quisitions 

ifty artifacts were added to the collection this year, 

bringing the total number to 1025. One offer in 

ten was accepted. Donations often include docu-

mentation , photographs, and other materials 

related to the listed artifacts . 

Some of these artifacts were saved thanks to 

friends' suggestions on which the Museum acted 

quickly. We depend on you to let us know when 

computers are being decommissioned, a pioneer is 

retiring and cleaning out his office, or where we might 

look for a bu ried computer treasure. 

The Museum continues to upgrade management 

of the collection and optimize use of storage areas. 

Archival , photograph, film/video, and book collections 

complement the artifact collection, preserving a wide 

spectrum of materials significant to the history of 

computing. 

La Radiotechnique terminal . one of many 

used with France 's successful 

telecommunications network . 
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