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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.
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‘ 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.
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