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“Amazing Grace” Hopper: The Navy
Admiral Who Helped Teach Computers to
Speak English

By Curtis Jerry Smothers (LCDR, USN, Ret.)

Computer pioneer, mathematician, teacher, and naval officer, Grace Hopper helped transform
computing from a mysterious science into a practical tool for everyday life.

A Remarkable Woman in Two Different Worlds

Long before personal computers, smartphones, and the Internet became part of everyday life, a
brilliant mathematician named Grace Murray Hopper was helping establish the foundations of
modern computing. She was also a United States Navy officer who eventually achieved the rank
of rear admiral, an extraordinary accomplishment for a woman who began her military career
during World War II.

Known affectionately as “Amazing Grace,” Hopper combined scientific brilliance with an
unconventional personality, a lively sense of humor, and an almost legendary determination to



challenge established thinking. Her career spanned the development of computers from
enormous calculating machines to the beginning of the personal computer age.

From Mathematics Professor to Naval Officer

Born in New York City on December 9, 1906, Grace Murray demonstrated an early fascination
with mathematics and mechanical devices. She graduated from Vassar College in 1928, earned a
master's degree from Yale University in 1930, and completed her doctorate in mathematics in
1934. She subsequently taught mathematics at Vassar, where she appeared headed for a
conventional academic career.

The Japanese attack on Pearl Harbor changed her plans. Determined to contribute to the war
effort, she applied to join the Navy but encountered obstacles because of her age and small
stature. She persisted, received the necessary waiver, and entered the Women's Reserve of the
U.S. Naval Reserve in December 1943.

Commissioned a lieutenant junior grade in 1944, Hopper was assigned to Harvard University's
computation laboratory, where she joined a team working with the Mark I computer. This
enormous electromechanical machine performed mathematical calculations that would otherwise
have required countless hours of human labor.

Hopper's wartime assignments included calculations involving weapons trajectories and other
military applications. She also wrote an extensive operating manual for the Mark I, helping
establish methods for programming machines that were still unfamiliar to most scientists.

Teaching Computers to Understand Human Instructions

Following the war, Hopper continued her research at Harvard before joining the Eckert-Mauchly
Computer Corporation in 1949. There she worked with UNIVAC, one of the first commercially
produced electronic computers.

Early computers presented a serious problem: programming them required instructions expressed
in forms that were difficult for ordinary people to understand. Hopper believed computers should
adapt to human needs rather than forcing humans to communicate exclusively in the language of
machines.

Her solution was to develop programs called compilers, which translate instructions written in a
programming language into instructions a computer can execute. She helped pioneer this
approach in the early 1950s, despite considerable skepticism from people who believed
computers were suited primarily to mathematical calculations.

Her subsequent work on FLOW-MATIC, a programming language using English-like
commands, helped demonstrate that computers could process business information without
requiring programmers to write everything in complicated machine-oriented code.



COBOL: A Language That Changed Business Computing

Hopper's work helped lay the foundation for COBOL, an abbreviation for Common Business-
Oriented Language. Developed through a collaborative effort beginning in 1959, COBOL
allowed programmers to write instructions using recognizable English words and structures.

Rather than requiring every business to develop entirely different programming methods,
COBOL encouraged greater standardization. Banks, insurance companies, government agencies,
and large corporations adopted it for processing payrolls, financial transactions, inventories, and
other business records.

Although Hopper did not single-handedly invent COBOL, she was one of its most influential
advocates and contributors. Her earlier programming innovations helped make the language
possible, and her efforts to standardize computer languages were instrumental in its widespread
adoption.

Remarkably, COBOL remains in use in certain banking, government, and other established
business systems decades after its introduction. Hopper's influence therefore extends well
beyond the early days of computing.

The Famous Computer Bug

One of the best-known stories associated with Grace Hopper concerns a moth discovered inside
an early computer. In 1947, engineers working with Harvard's Mark II computer traced a
malfunction to a moth trapped in an electrical relay.

The insect was removed and taped into the computer's logbook, accompanied by a humorous
reference to an actual bug being found. The incident became a favorite story in computing
history, and Hopper helped popularize it.

Contrary to popular belief, however, Hopper did not invent the term “computer bug.” Engineers
had used the word bug to describe mechanical and electrical problems long before electronic
computers existed. The moth incident simply provided a memorable illustration of a term that
was already familiar.

An Admiral Who Refused to Retire

Hopper maintained her connection with the Navy Reserve while pursuing her civilian computing
career. In 1966, she was required to retire from the Reserve at age 60, holding the rank of
commander. The Navy soon discovered that it still needed her expertise and recalled her to active
duty in 1967 to help standardize its computer programming systems.

What followed was an extraordinary second military career. Hopper remained on active duty
through the 1970s and into the 1980s, advising the Navy on computer technology, programming
languages, and the importance of keeping pace with rapidly changing developments.



She was promoted to commodore in 1983 and subsequently held the rank of rear admiral. When
she finally retired in August 1986, at age 79, she was the oldest commissioned officer then
serving on active duty in the United States Navy.

Her retirement ceremony took place aboard USS Constitution, the Navy's oldest commissioned
warship. It was a fitting setting for an officer who had spent much of her career urging an
institution steeped in tradition to embrace the future.

A Sense of Humor and a Dislike of Convention

Hopper was anything but a conventional naval officer. Small in stature but formidable in
intellect, she was famous for her entertaining lectures, practical demonstrations, and impatience
with bureaucratic resistance to change.

She frequently challenged the tendency of organizations to continue doing things simply because
they had always done them that way. She also considered herself a futurist, believing that
technological progress required people to question established procedures rather than accept
them unquestioningly.

Her humor was equally memorable. One story recounts how she was mistaken for an airport
security guard while wearing her Navy uniform, an amusing encounter for a woman who had
achieved one of the service's highest ranks.

Hopper also enjoyed demonstrating the meaning of a nanosecond—one billionth of a second—
by holding up a short length of wire representing approximately the distance an electrical signal
could travel in that interval. Her audiences might forget a complicated technical explanation, but
they rarely forgot her demonstration.

The Navy Honors “Amazing Grace”

Grace Hopper died on January 1, 1992, at age 85, and was buried with full military honors at
Arlington National Cemetery. Her contributions to computer science and naval technology
continued to receive recognition long after her death.

In 1996, the Navy launched a new Arleigh Burke-class guided-missile destroyer named USS
Hopper (DDG-70), which was commissioned the following year. The ship's nickname,
“Amazing Grace,” honors the remarkable woman whose achievements inspired its name.

In 2016, Hopper was posthumously awarded the Presidential Medal of Freedom. Four years
later, the United States Naval Academy named its new cybersecurity academic building Hopper
Hall, further recognizing her influence on generations of computer scientists and naval officers.

A Legacy That Continues Today

Grace Hopper lived long enough to witness the transformation of computers from room-sized
machines operated by specialists into increasingly accessible tools used by businesses, schools,



and ordinary households. She understood earlier than many of her contemporaries that computers
would eventually become part of everyday life.

Her greatest contribution was not merely helping develop programming languages or improving
the Navy's computer systems. It was her conviction that technology should become easier for
people to understand and use, rather than remain the exclusive province of highly trained
specialists.

That philosophy remains just as relevant in today's world of smartphones, artificial intelligence,
and increasingly sophisticated computer systems.

Rear Admiral Grace Murray Hopper helped make computers more useful to humanity
while proudly serving her country. For a woman who spent her life challenging convention,
“Amazing Grace” was a remarkably appropriate nickname.

Further Reading

Naval History and Heritage Command — Rear Admiral Grace Hopper
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Computer History Museum — Grace Murray Hopper

Yale University — Biography of Grace Murray Hopper
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