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down. To do that, systems needed to 
become more efficient.

Enter Edgar Codd, the pioneer 
behind modern database systems. 
Codd was an Oxford-educated 
mathematician who moved to the 
US after World War II. America was 
hungrily snapping up programmers 
and mathematicians to staff the 
burgeoning computer science field, 
but at the same time, ugly Cold War 
prejudices were also at play. Dis-
gusted by the anti-Communist witch 
hunts led by Senator Joseph McCar-
thy, Codd left the US not long after 
arriving. Eventually he was beck-
oned back, and as an employee of 
IBM he developed a visionary idea.

Codd’s breakthrough was the con-
cept of storing data as a collection of 
smaller tables, each of which would 
be connected to the others through 
a relationship—Codd called the 
tables “relations” because the design 
would encode their relationship to 
one another. In this model, instead 
of a bank listing each account’s data 
sequentially in a so-called “flat file,” 
customer names would be listed in 
one relational table, addresses in 
another, account balances in a third, 
and so on.

Codd published his proposal in a 
landmark 1970 paper, A Relational 
Model of Data for Large Shared 
Data Banks. The paper opened with 
a bold statement: “Future users of 
large data banks must be protected 
from having to know how the data 
is organized in the machine.”

Ironically, one could also argue 
the future users of large data banks 
needed some protection from hav-
ing to know Codd’s convoluted and 
off-putting mathematical jargon. 
Codd was every bit the dedicated 

mathematician. When he composed 
his “Twelve Rules” for ensuring 
database integrity, the list actually 
includes thirteen rules, because it was 
numbered 0 to 12. When he articu-
lated a proposal for how users would 
interact with and query his relational 
database model, it was based on a 
language of mathematical symbols 
he called “Relational Algebra.”

Codd’s employer, IBM, was unsure 
of the commercial viability, but 
tasked a couple of math geeks with 
developing a working prototype 
as an academic exercise. Raymond 
Boyce and Don Chamberlin’s first 
step was to take Codd’s Relational 
Algebra and rework it as something 
ordinary users could type in using 
a regular keyboard. They created 
a language they called the Struc-
tured English Query Language, or 
“SEQUEL,” to map Codd’s Rela-
tional Algebra onto familiar every-
day words. IBM allowed Chamberlin 
and Boyce to publish a paper on 
their SEQUEL language in 1974, but 
the company still had no plans to 
pursue the idea commercially.

Chamberlin continued his work at 
IBM on trying to engineer a func-
tional relational database proto-
type (shortly after the 1974 paper’s 
release, Boyce died of a brain aneu-
rysm at the age of 25). A separate 
competitive team was working in 
parallel at UC Berkeley on the same 
goal, using a language they called 
QUEL. By the late 1970s and early 
1980s, competing commercial ver-
sions of SEQUEL (now renamed 
SQL) were available alongside ver-
sions of Berkeley’s QUEL. History 
would choose one over the other.

The tipping point came with entre-
preneur Larry Ellison, whose startup 

Software Development Laboratories 
implemented a SQL-based system 
under the name “Oracle.” The prod-
uct was so outrageously success-
ful, the company soon assumed the 
same name. After Oracle became 
a government contractor, the US 
government formally adopted SQL 
in Federal Information Processing 
Standard 127. This was followed 
by SQL’s adoption as an American 
National Standard (ANSI) and Inter-
national Standard (ISO). Making 
SQL the default language of rela-
tional databases finally realized the 
longstanding ambition of making 
data truly portable between systems.

Thanks to this common platform, 
users of computers could now store 
more data and calculate faster; users 
trained on one system could port 
that knowledge to other systems eas-
ily; and a new industry of third-party 
software developers could evolve to 
provide specialized tools that did not 
need to be uniquely customized to 
each individual system. SQL funda-
mentally transformed the way people 
interact with computers by funda-
mentally transforming the way com-
puters interact with data. Today the 
relational database model is the back-
bone of a $28 billion-a-year industry.
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