
Although their contributions 
are not well documented, 
women have played an 
Important role in the devel- 
opment oi computer science. 
A survey oi women pioneers 
demonstrates their iniluence 
in designing and program- 
ming the iirst electronic 
computers and languages, 
while laying the groundwork 
ioc women’s expanding 
involvement in science 
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ough the history of’\ 
computer science is well dot- : 

urn&ted, one finds very few, if’ 
any, women mentioned in \ the 
standard texts on the hi 

this field. One might be1 
women did not play an 
role in the beginnings o 

science, but in reality the 
significant contributions in m 
areas, starting from the early 
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This article documents the involve- 
ment of pioneering women in the 
beginning days of computer science, 
from their work on the first machines 
to their development of the early pro- 
gramming languages. The pioneer3 
are women who were involved in 
original work that resulted in 
ground-breaking technical drvclop- 
ment 01 hrlped to gmrrate new ideas 
or methods in the realm of computer 
saence. 

Two Well-Known Pioneers 
In any discussion of pionrcrs m com- 
puting, the names of two visionaries 
immediately come to mind: Augusta 
Ada Byron Lovelace and Grace Mur- 
ray Hopper. Both exhibited an ability 
to see the future directions of corn- 
purer science: I.ovelace was the first 
conceptual programmer, while Hop- 

The first conceptual program- 
mer, Augusta Ada Byron collab- 
orated with Charles Babbage on 
the DifferenCe and Analytical 
EngineS. Icourtesy Charles Bab- 
bage Institute, University of 
Minnesota) 
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per forcaaw rhr mlportancc of 
higher-level programming languages 
in the future of computing. 

Augusta Ada Byron, Countex of 
Lovelace, was a mathematician who 
collaborated with Charles Babbage 
on the Difference and Analytical En- 
gines, which are regarded as the the- 
oretical foundation for the modern 
computer [8, 171. 

Lovelace was born in I815 to the 
poet Lord Byron and Annabclla Mil- 
banke, who were legally separated 
one year later. Raised and tutored by 
her mother, who was a proficient 
mathematician, Lovelacc excelled in 
mathematics. Later, William Frmd, a 
graduate of Cambridge, gave her fur- 
ther tutelage in mathematics. She wab 
married in 1835 to the tiltwe first 
Earl of Lovelace, who supported her 
interest in mathematics. Beginning in 
I X40, Lwclacc studied with Augustus 
DrMorgan; thrir topics included 
Leibniz’s infinitesimal calculus and 
the convergence of infinite series. 

Lovelace was 17 years old when 
she first met Babhage. When hr 
showed her the Difference Engine, 
she immediately dubbed it a “think- 
ing machine,” [IS] recogniring its 
value as a tool for science and mathe- 
matics. 

Lovelace was best known for ha 
1843 translation from French to Ene- 
lish of Menabrra’s report on Bab- 
bage’s Turin lecture, to which she 
added her own voluminous notes. 
Her paper discussed the Difference 
Engine, the first automatic calculat- 
ing device, and the Analytical Engine, 
which contained the first set of princi- 
ples for a general-purpose program- 
mable computing machine. Love- 
lace’s series of notes included a table 
describing the operations necessary 
for solving mathematical problems. 
She therefore became the first con- 
ceptual programmer for Babbage’s 
Analytical Engine. In subsequent 
writings, she developed the “loop” 
and “subroutine” concepts--a cen- 
tury before electronic computing 
machines appeared. 

Lovelace was a strong-willed, cre- 
ative, intelligent woman during the 
Victorian Era, when women in sci- 
ence were rare. Even so, her work 
was highly regarded by Babbage and 
DeMorgan, and she associated with 

Admiral Grace Murray Hopper. a 
pioneer in programming lan- 
guage and computer science, is 
often thought of as the “grand- 
mother” Of COBOL. (COUIteSV 
Annals of the History of Com- 
puting) 

intellectuals of he) ume, such as Fara- 
day, Wheatstone, and Hrr.*chcl. The 
Drpartmcnt of Defense’s high-level 
programming language, Ada, ia 
named in honor of her contribution5 
and pioneering spirit. 

Grace Mu,-ray Hopper was ad- 
mired and rrspected not only for heI- 
technological achievements but also 
for her energy, enthusiasm, and will- 
ingness to serve as a mentor [l]. Hopi 
per received a B.A. degree in mathe~ 
matics and physics from Vassw 
College and a Ph.D. degree in mathe- 
matics from Yale. After teaching ar 
Vassar, she joined the Navy and was 
assigned to a prqject with Com- 
mander Howard Aiken on the Mark 1 
at Harvard University, where she 
designed and implemented a pro- 
gram that computed the coe&ients 
of the arctangent series. In this way, 
Hopper was introduced to program- 
ming and became, in her words, “thr 
third programmer on the world’5 
first large-scale digital computer.” 

While Hopper was working on the 
Mark 11 in the summer of 1945 under 
the command of Aiken, an unlucky 
moth caused a relay to fail. Hoppe! 
and the other programmers taped 
the deceased moth in the logbook 
with a note, “First actual case of bug 
being found,” which is currently on 
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