Computer Pioneers

Instructions: Maitch the following questions with the letter of the person who best fits the question,
All the letters can be used more than once or not at all.
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. Who wrote the Operations Manual for the Mark 17

. In whose garage was the first Apple computer manufactured?

. For whom is the compulational laboratory at Harvard University named?

- Who first introduced the idea of calculating using a computer program?

. Who sold his Volkswagen to obtain money to start a computer company?

. What high ranking Navy Officer played a major role in developing COBOL? _
. What computer pioneer said "l am a simple man and | want simple answers"? (G2 ¢ ()
. What Indianapolis native approached IBM with an idea for their first computer?  Apple's rst Logo
. What computer pioneer retired from the US Navy in 1986 at the rank of Rear Admiral?

. Who sold his Hewlett-Packard calculator to obtain money to start a computer company?

. What early compuler pioneer worked on the Manhattan Project lo build an atomic bomb?

. What computer pioneer was one of Princeton University's first professors in their new School of

A. Howard Aiken

B. John Backus

C. Grace Hopper

D. Steven Jobs

E. John Von Neumann

ey s o F. Stephen Wozniak
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IBM's First Logo Stephen Wozniak
. Who designed the Mark | computer? John Vion Neumann

John Backus

Mathematics?

What two computer pioneers found a common interest in computers at the Homebrew Computer Club?
What computer pioneer spent three years developing a new computer language while working for IBM?
Who was the programmer who went to work for IBM in 1850 and who played a major role in developing
FORTRAN?

Whose 1845 description of a computer included a central processing unit, memory and a connection
between the two?

What Columbia University graduate developed the first system to translate near-English instruction
Iinlo a machine language?

What Vassar College Graduate encouraged innovation and has been known 1o advise, "It is easier to
apologize than ask permission”?

What computer inventor went back to college to eam a BS degree in Computer Science after he made
millions of dollars inventing & selling computers?
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Computer Pioneers

Note: Though this article was first published in 1991, most of the history is still factual and relevant.

Howard Alken
{Circa 1945)
Alken was the
r].l::ig:nl:r & hnlder
of the Mark I, the
first significant
GO
Courtesy of Harvard
[

The Mark [ (Circs 1943)

This huge compuler operated eleciro-
mechanically using electrical reluys instead of
elactropie components

Courtesy of the Smithsonian Institute

John VonNeumann {Circa 1952)

Pictured st right in front of an electronic compuicr that
siperseded the ENIAC, Voo Neumann is shown bere
with J. Robert Oppenheimer head of the Manhattan
Project that resulted in the first stomic bomb. Von-
Newmann was the implogion expent on the project.
Courtesy of the Smithsonian knstitule

The ENIAC (Circa 1950)

Early computers such as the ENIAC were
programmed using cables & swilches.

Courtasy of the Smithsonian Institute

Grace Hopper (Clrea 1953)

Shown here with some mamsals for the Univac Com-
puter. Hopper was one of the firm compuer program-
mern & worked on the Mark 1 also,
Courlasy ol e Smithsonian InsEuie

The IBM SSEC-Selective Sequence Electronic
Calculator (Clrca 1950)

Designed by John YonMNewmann in 1945, the 55EC,
built by TBM, operated throoagh the use of 13,000
vacuum tubes, some of which ean be seen agains: the
back wall (left in this phota).

Courtesy of IEBM - Intemational Businass Machines

Evalution OFf The Personal Computer
Today's deskiop computers are such a com-
mon part of everyday life that often we forget
computers weren't always small & con-
venient to use, Early computers were large
and very slow in calculating.

We've come a long way since the first com-
puter, the hig as a house Mark /, was buill by
Howard Atken & [BM during the dark days of
World War [1. Today, the fntel Corp's 80560
microprocesser chip could outperform the
Mark 1 by a facior of over a million, & it is
only one quarter mch square m size. The
calculating power contained in inexpensive
silicon chips has made the personal computer
(PC) affordable & available to nearly
everyone. Aboul 12 million PCs were sold in
the LS. last year alone,

Early Computer Programing

Before computers were invenied, even the
most complex machines were externally con-
trolled. In the early 1940's programening was
4 brand new idea. It suggested a machine
could have a buglt-in intelligence, one that
could operate on its own,

Computer programming in those days in-
cluded twisting dials, Mipping switches, and
connecting cables. Typewriter-like machines
punched holes in paper for data entry, It was
acomplicated and Reghly technical operation,
Few peaple knew how 1o do itand even fewer
could do it well, Those who could, were
highly respected and thought of as magicians
or wizands.

The First Programmer Finds "Bug"

One of the earliest mers was Grace
Hopper, an officer in the U.S. Navy. Hopper
programmed the Mark [ computer by adjust-
ing up to 1400 dials and plugging in hundreds
of cables. Data was read from a long, three-
inch wide strip of punched, paper tape, One
moming when the Mark I stopped running,
L. Hopper went behind it and found a dead
moth covering several holes in the paper tape.,
She scraped 1t off and said: “Now that I've
debugged the program, ii should operate
satigfactorily,” Like the moth, the word
sipck. Debug now MEANs 0 EMOVE Emors
from a computer program.

Later Hopper was the driving force behind the
development of COROL (Common Business
Oriented Language), the first computer lan-
guage for business applications.



From War To Computers
In 1948 John Von Newmann designed and
help build IBM's Selective Sequence
Electronic Calcilaior (SSED). 1t was the first
computer 10 operale from stored
and for this reason many people consider it to
be the first irue compuier.
Earlier during World War [, Yon Neumann
warked on the "Manhattan Project” that
resulted in the creation of the first atomic
bomb. He later became involved with the
creation of the ENFAC computer at the
University. of Pennsylvania and was the first
1o introduce the idea of calculating using
COMPULET ProOErams,
Further Development
Of Programming Languages
In 1957 a team of IBM programmers led by
John Backus introduced FORTRAN (For-
mula Transition) the first system (o translate
near-English instruction’s into machine lan-
Buage.
In the early 1960s, amateur programmers
wanted a that was simpler, some-
thing more basic than the COBOL language
used by scientists & engineers and the
FORTRAN language used by the business
community, Determined to do something
about it, Dantmouth College mathematics
teachers John Kemeny and Thomas Kuriz
started working on a new computer language
in 1956. On May 1, 1964 at 4:00 am. they
successfully ran their first program with it
When searching for a word o describe their
new programming language Kurtz &
Kemeny wanted “a word that was simple but
not simple minded.” They named the lan-
guage BASIC, or Beginners All-p
Symbeolic Instruction Code. Among the 200
progmmming languages commonly used
today, BASIC is the most popular.
The First Personal Computers
While Howard Aiken & [BM's Mark] was the
first significant computer, the first PC was the
livtke know Altair 8800 made by Micro In-
strumentation and Telemetry Systems
(MITS) of Al ue, New Mexico, 1L
was designed by Edward Roberts & William
Yates in 1975. The compuler was named
after the Star Trek episode A Voyage To
Altair. Its ki price was 3395, or you could
get it fully assembled for $650,
by (L) moenoey s vy enal 2. hnd
MEeMOry Was very it
no keyboard & no sofiware, All program-
ming was in complex machine lan-

guage using switches, Although several
thousand were sold, MITS went out of busi-
nessin 1979,

An Apple For The Teacher

While still in their 20's, Stephen Wozniak and
Steven Jobs established the Apple Corputer
Company in Jobs parage in Cuopertino,
California, in 1976. In 1977, they introduced
the $1195 Apple 11 with a 16K memory, Tt
was the first widely accepled personal com-
puter. The two young men chose the name
Apple for their company because it was a
simple word and Jobs had once spent a sum-
mer picking the fruit in Oregon. Their Macin-
fosh compuler came oul i 1984 and was
named after Woziniak's favorite type of
apple, the Melntosh,

Timeline to

Computer Development
1943- Mark 1, first significant computer.
1945- ENIAC, fiirst electronic computer.
1948- SSEC, first stored-program computer.
1956- E-101, first desk-sized computer.
1957- FORTRAN by John Backus.
1958- COBOL by Grace Hopper.
1964- BASIC by J. Kemeny & T. Kurtz.
1970- Floppy Disks for daia storage.
1971- Intel 4004, lirst microprocessor or

munur.mnadﬂp,

1973- IBM introduces the hard drive,
1975~ Altair 8800, first PC,

The Apple I Micrecomputer (Circa 1984)

The Apple 11 been o popular educational compuier due to it's
eagy-ol-use, mexpensive cost & extensive selection of software.

Courtesy of Apple Computer Inc.
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John Backus

(Clren 1957}

The author of
FORTR AN, Hackus
once said "I'm in the
business of failing. You
wiodk on something and
it fails, so you try
again”.

Courtesy of Jm Backus S5

Johin Knmenj' & Tom Kurtz {Clrea 1964)

Author's af the progmmming language BASIC, Ker-
meny & Kunz spent B years developing the languapge
that 15 the most popular ioday,

Courtasy of Trus Basic, Inc.

ALTAIR 8800 Computer {Circa 1975)

The ward"s first PC al computer) was named
afier an episode from Star Trek, the ielevision senies
Courtesy of Poputar Electronics Magazine

Computer Pioneers

The six compuler pioneers fealured here represent
just a few of the many, many pecple who have bean
invalved in the development of the modem computer,

John Von Neumann
(1903-1957)

Using only pencil and
papar, Hungarian-borm
John Von Neumann
had perhaps a greater
impact on computaer
development than
anyona alse.

Von Neumann first went to work at Princeton University in 1930
as one of the original six prafessors in thair School of Mathematics.
While working on the "Manhatian Project” o build the firs! alomie
bomb during World War Il, he was eager 1o find faster ways to
compute. It was at this time that Von Neumann became involved
with the ENIAC compuler being built at the University of Pennsyl-
vanla. In an eflort to assure that computers would not become
|ust glorified calculators, Von Meumann worked on developing a
programming technigue & a memory siorage system,

Aftar first introducing the idea of calculating by using computer
programs, in 1945 Von Neumann descriped a computar as
having a central processing unit, 8 memory section and a con-
nection between them to use and store data. All modem PCs
operate much this same way loday,

Howard Alken (1900-1973)

Born in Indianapolis, Howard Aken
earned hls anginaering & physics
degrees before teaching at Harvard
University. The pressura to build
powarful calcutators during World War
llencouraged him to approach [BMwith
an idea for a compiter,

Hiz proposed Mark [ design included sevaral medified, punched
card tabulators of the type IBM made. Afier canvincing both IBM
& the U.S. Navy to pay for the project, the Mark /was built at the
IBM plam in Endicoft, N.Y. & assemblad at Harvard U, Often
incorrectly called the first “electronic brain®, the Mark | was
operated electromechanically, not electronically. When Aiken
first demonstrated the computer in 1943, its 3000 clicking relays
sounded like a room full of peaple knitting.

Alkan's oftan said, *f am a simple man & | wanl simple answers.”

hwasn'1 true, Aiken was no simple man. He was adynamic leader
& tha mantal giant who helped make IBM the largest privale
employer in New York state. Harvard University's Alken Com-
pulation Labeoralory is namad in his honar,

Grace Hopper (1906- still living)

Grace Hopper earned mathematics
degrees from Vassar College & Yale
University before joining the U.S. Navy
in 1943, Assigned to Howard Aikan's
Mark | project, she became one of the
worlds first programmers & soon com-
plled the first manual for computar sub-
routines. Using her manual, several
small subroutines which had been
checked for arrors could be combined to

make an emor-free computer program. Later she also wrota the
Manual of Operations far the Mark | & worked on the LINIVAC, or
Univarsal Automatic Computer.

Ona of the first io recognize the commaearcial and business ap-
plications for computers, Hopper & five others mat at the U. of
Pannsylvania in 1859 to discuss the lack of a business computar
language. Several months latar COBOL was introduced. The
maost popular "business™ language used today, COBOL (Com-
mon Business Oriented Language) was basad on Hopper's 1957
Flowmatic language.

Few pholos of camara shy Hopper's early career exisi loday
because she shunned publicity. She was the pearson who coined
the term "debug” & befare sha retired in 1986, "Amazing Grace™
was appointed Rear Admiral Hoppar, the highest ranking woman
in the U.S. Navy. Hopper has always encouraged paople fo be
innovalive, saying "t is sasierto apologize than to gel permission.

John Backus (1924 - still living)

Belore the creation of computsr lan-
guage, all programming had 1o be
dona in complicated machine fan-
guage. This was a difiicull and time
consuming process. A graduate of
Columbia University named John
Backus, who went to work in 1950 at
IBM as a programmar, developed the
first system fo translale near-English
instructions into machine language.
He called it FOARTRAN (Formula
Translation). FORTRAN utilized the language of algebra, plus
some rules of grammar and was designed for scienfists & an-
gineers who used mathematical formulas.

Though the developmant of FORTRAN took three years, it was
introduced in 1957 and scon became the most widely used
pragramming language, FOATAANhas baen used to design cars
& skyscrapers and to put men on the Moon.

Steven Jobs (1955 - stlll living)

&
Stephen Wozniak (1950 - stlll living)
Wozniak & Jobsfound a
common interast in
computers through
mealings at the
Homebrew Computer
Club. Wozniak helped
organize the club in
1975 and it Is con-
sidered 1o bethe first PC
"Users Group.” Together they designed & assemblad the Apple |
computer in Job's garage in 1976. To obtaln money to market the
computer, Jobs sold his Volkswagen and Wozniak sold his
Hewlatt-Packard calculator and they sold their first computer for
$666,00, It had no keyboard and was designed lor devaloping
programs by advance amalsurs,

With Jobs serving as business agent & Wozniak the real mastar-

mind bahind the Apple | computar, it quickly bacame so popular

. that the two wara abla to use tha profits to finance thair naxt

computer, the Apple Il. Introduced in 1977 the Apple I allowed

- the average person to afiord to own & usa a PC for tha first time.
. Both Jobs and Wozniak left the company in 1885 to pursue other
\ opportunities, For Wezniak, it gave him the opportunity to go back

to college and eam his BS degree in compuler science.



