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“A ship in port is safe but that’s not what
ships are made for.”

~ Grace Hopper

When Rear Admiral Grace Murray
Hopper retired from the United
States Navy In 1986, she was

eighty years old and the oldest officer in the
service. The ceremony was held on the deck of
the U.S.S. Constitution in Boston. In his
remarks the Secretary of the Navy told the dig-
nitaries and assembled guests about the retire-
ment, after many years, of the human
cannonball from P.T. Barnum’s Circus.
Barnum reportedly said to him, “But you can’t
retire! I’ll never find anyone else of your cal-
iber!” The fact is that when Grace Hopper
enlisted she was too slight of build for her
height. She was literally of insufficient caliber
for military service. But she became one of the
most celebrated women in the Navy, one of
only two women to have American warships
named after her. Her namesake, the guided mis-
sile destroyer U.S.S. Grace Hopper, is known
throughout the fleet as the “Amazing Grace.”

TOO SMALL AND TOO THIN

When she was ready to join Hopper was
also 34 years old. She was too old to join up
according to naval regulations, but Grace was
motivated to serve and she had skills the serv-
ice wanted and needed. Hopper, a Phi Beta
Kappan out of Vassar, was one of the first
women ever to receive a PhD in mathematics
from Yale, and the Navy had some serious
number crunching it needed to have accom-
plished. They let her in. As soon as she fin-
ished her officers’ training and reported to
her first duty station Hopper was assigned to
“Compute the coefficients of the arctan
series by next Thursday.” Apparently she
met this goal. She worked throughout the
remainder of WWII computing trajectories
of naval projectiles fired from the gundecks
of tempest-tossed ships.

LOVE AT FIRST SIGHT

When she saw the behemoth Mark I com-
puter at Harvard’s Bureau of Ordnance
Computation it was love at first sight. The
Mark I weighed five tons and was comprised
of three thousand relays taken from account-
ing machines and desk calculators and five
hundred miles of wire. There was nothing
Hopper wanted so much as to take it apart.
Hopper’s love of gadgetry was inborn. As a
child she disassembled eight alarm clocks
before her mother finally put a stop to it. The
Mark I was, in Hopper’s words, “an impres-
sive beast. She was fifty-one feet long, eight
feet high, and five feet deep. And it had 72
words of storage and could perform three
additions a second.” In operations it was said
to clatter quietly like a roomful of ladies knit-
ting. While a processor speed of 3Hz may not
impress modern geeks, the Mark I was the
functional realization of Charles Babbage’s

Difference Engine designed in 1854. Grace
Hopper was the third person allowed to pro-
gram it.

BUGS

By 1946 when Hopper completed her active
duty the powerful new Mark II had replaced
the Mark I. The Mark II contained over fifteen
thousand relays. On September 9, 1945 a moth
found its way through an open window. When
the moth expired in the field of relays, its body
prevented one of the relays from opening and
closing properly. This caused the Mark II to
crash. Grace Hopper was the one to find the
moth and solve the problem. She also stepped
into technopioneer immortality. She wrote up
the bug and its solution. Her entry into the sys-
tem log (with the moth carcass taped beside it)
is now displayed at the Naval Surface Warfare
Center Computer Museum in Dahlgren, VA.
Computer problems have been called bugs
ever since. She also wrote a 500-page opera-
tions manual for the Mark II.

THE MOTHER OF COBOL

Hopper could see that coding all math
operations in binary for the machine was
exceedingly laborious and time consuming.
The Mark III replaced the Mark II, and then
the first Univac computer after that. Each was
many times faster than the previous model,
and arranging programs needed to become
more efficient. Grace Hopper designed B-0,
later called Flow-matic, a compiler that
allowed a programmer to use English words
as part of the programming process for speed
of programming and ease of troubleshooting.
The compiler would convert the carefully
constructed paragraphs of program code into
binary codes ready for use by the computer.
By now it was 1957 and she was working on
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government projects for Remington Rand. Flow-matic became an inte-
gral part of the new programming language COBOL (Common
Business Oriented Language). While COBOL is now seen as anti-
quated, verbose and quaint, it made possible the use of computers for
general business purposes. Later she jokingly said “It really came
about because I couldn’t balance my checkbook.” Pictures of Grace
Hopper depict a very quaint and grandmotherly woman. It is hardly
surprising that she would be named the mother of COBOL.

AND ALL THE REST

Grace Hopper was instrumental in such notable programming inno-
vations as relative addressing, link loaders, code optimization, and for-
mula translation. Fortran is where many of us got our start. Where
would programming be without subroutines? Hopper also contributed
to the field of symbolic translators for algebraic equations.

A WOMAN OF SUPERTECHNICAL
DISTINCTION

In addition to her unassailable academic and technical skills, Hopper
was an excellent lecturer and teacher. She had a long and distinguished
career teaching and lecturing on issues related to programming and
computer science, and described working with students as her most sat-
isfying work. She spoke to hundreds of audiences. She had a flair for
energizing listeners to the potential of computers to change civilization
at large, and the force of her personality and her persuasive abilities
changed many minds and many lives. By 1987 she had received no
fewer than 37 honorary degrees and founded the Grace Hopper

Celebration of Women in Computing conference. She received the
Distinguished Service Medal and the Legion of Merit Award. She was
the very first computer science ‘man of the year’ selected by the Data
Processing Management Association. President Ronald Reagan
awarded her the National Medal of Technology in 1986. She was the
first American and first woman of any nationality inducted into the
British Computer Society. Since 1971 the prestigious Association for
Computing Machine has bestowed the annual Grace Hopper Award.
Steve Wozniak, Dan Bricklin and Ray Kurzweil are recipients, among
many others.

Of all of her work Admiral Hopper was proudest of her role in the
United States Navy. After her death on January 1, 1992 she was buried
with full military honors at Arlington National Cemetery.  

Jim Rue writes about computers and conducts training and field service in
Orange County, CA. He can be reached at Caltrainer@NFWriter.com.
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The impact of Admiral Hopper’s work has been felt in many

spheres. Some of her remarks have nearly found their way into

the language.

Of her career in the military she said “It’s always easier to ask

forgiveness than it is to get permission.”

She was the original proponent of ‘thinking different,’ and was

know for advocating open-mindedness, innovation and giving

people the freedom to do new things. She was fond of saying "the

most damaging phrase in the language is `We've always done it

this way.'" And “Humans are allergic to change. They love to say,

'We've always done it this way.' I try to fight that. That's why I

have a clock on my wall that runs counter-clockwise.”

She said “Life was simple before World War II. After that, we

had systems.” But she also said “In pioneer days they used oxen

for heavy pulling, and when one ox couldn't budge a log, they

didn't try to grow a larger ox. We shouldn't be trying for bigger

computers, but for more systems of computers.”

Hopper was a plain talker, given to going for the bottom line.

She said “We're flooding people with information. We need to

feed it through a processor. A human must turn information into

intelligence or knowledge. We've tended to forget that no com-

puter will ever ask a new question.”

Even pithier is this: “You manage things, you lead people. We

went overboard on management and forgot about leadership. It

might help if we ran the MBAs out of Washington.”


