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While it is yet another example of
the kind of article that Computer es-
pecially presents well, it is also a re-
minder that databases have held an
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about this technology. He considers
its origins, the different approaches
to NoSQL databases, the benefits and
drawbacks of each, and the possible
applications of these technologies.
The article introduced many members
of the IEEE Computer Society to these
ideas and encouraged a wider develop-
ment of NoSQL databases.

Simultaneously, the article raised a
fundamental question about the role
of databases in computer science re-
search. In 2010, SQL had been a main-
stay of computing applications for
35 years. It was based on ideas from a
paper that was foundational in com-
puting, E.F. Codd’s “A Relational Model
of Data for Large Shared Data Banks,”
which was published in 1970.%

Codd’s article firmly cemented the
ideas of relational databases into com-
puter science. Codd was a researcher
at IBM's San Jose facility. Prior to
the 1970s, he had studied a variety
of topics in computer science. In the
early 1960s, he had been part of the
IBM team that looked at multipro-
gramming and scheduling. IBM had
a long-standing interest in data and
databases that stretched back to the
1930s. One of its largest customers was
the U.S. Social Security Administra-
tion, which had built a massive data-
base of employment records for every
American citizen.

With the publication of Codd's ar-
ticle, relational databases became the
dominant database technology in the
field. In just a few years, a half-dozen
companies were selling relational da-
tabases. Researchers had created rich
literature on how to design and deploy
these databases. SQL quickly followed.
Within a decade, computer science
educators were starting to teach the
basics of relational databases in in-
troductory programming classes and
encouraging students to think about
a programming environment that in-
cluded a relational database.3

However, the relational model is
not the only way to organize data.
Certain applications, such as those
connected to commerce and trans-
actions, were better served by a dif-
ferent kind of structure. The point
of sale terminal, which emerged in
the 1980s, not only identified some
of the limitations of the relational
model but also pointed toward the
opportunities that would eventually
be found in distributed data models,
large transactional models, and, ulti-
mately, big data models.*

As researchers started to look at al-
ternative models for data storage and

research and had done some of the im-
portant early work on relational struc-
tures.> DARPA may have concluded
that databases had already been ade-
quately studied. They may have con-
cluded that RAND Corp., IBM, and
other companies would provide suffi-
cient funding for this part of the field.
No matter the reason, the organiza-
tion kept its distance from database
research, and other institutions fol-
lowed its lead.

In his article, Levitt properly
identified the growth of distributed
computing with the rise of NoSQL
databases. “Partly in response to the

While it is yet another example of the kind of article
that Computer especially presents well, it is also a
reminder that databases have held an anomalous

position in computing.

retrieval, they encountered a struc-
tural quirk in the field of academic
computer science. When academics
were building the first computer sci-
ence departments in the 1960s, they
gave low priority to the study of data-
bases. At the time, the largest funder
ofacademic computer science, DARPA,
pointedly excluded database research
from the list of research that it was in-
terested in funding. That list included
many topics that have remained main-
stays of academic computer science,
including artificial intelligence, com-
puter graphics, interactive computing,
natural language recognition, and dis-
tributed computing.

It is not clear as to why DARPA did
not include databases on its list of pri-
ority research. The agency leaders,
who were well acquainted with the
major labs and researchers in com-
puter science, certainly knew that
one of its contractors, RAND Corp.,
supported a major project on database

growing awareness of relational da-
tabases’ limitations,” he reported that
vendors and users were “increasingly
turning to NoSQL databases.”!

He pointed to Amazon's 2007 prod-
uct, Dynamo, as an important exam-
ple of NoSQL technology. This prod-
uct succeeded, in part, because it was
integrated into the distributed com-
puting ecosystem. Users could access
the database through an application
programming interface and paid for
services on a cloud model that charged
them only for the resources they used.!

There has always been a split be-
tween the academic and commercial
sides of computer science. The two
groups share common languages and
concepts, but they tend to identify
different goals and promote different
priorities. “The database technology
taught in standard database courses
today is increasingly disconnected
from reality,” reported a recent study
group. Itis “timetorethink approaches
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to education, involvement with data
consumers, and our value system and
itsimpact on how we evaluate, dissem-
inate, and fund our research.”®

tits foundation, Levitt's article

reminds us that the comput-

ing community is large and
diverse. Like a complex database, it
has large cohorts that are partially iso-
lated from each other that don't always
share their accomplishments, method-
ology, or aspirations. Some things that
Computer does well is bringing these
groups together and encouraging them
to share their ideas.
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