Clarke, Emerson, and Sifakis
Recelve 2007 ACM Turing
Award
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The Association for Computing Machinery (ACM)
has named Edmund M. Clarke, E. Allen Emer-
son, and Joseph Sifakis the winners of the 2007
AM. Turing Award, widely considered the most
prestigious award in computing, for their original
and continuing research in a quality assurance
process known as model checking. Their innova-
tions transformed this approach from a theoretical
technique to a highly effective verification technol-
ogy that enables computer hardware and software
engineers to find errors efficiently in complex
system designs. This transformation has resulted
in increased assurance that the systems perform
as intended by the designers. Clarke and Emerson,
working together, and Sifakis, working indepen-
dently, developed this fully automated approach
that is now the most widely used verification
method in the hardware and software industries.

The Turing Award carries a US$250,000 prize,
with financial support provided by Intel Corpora-
tion and Google Inc.

Description of the Prizewinners’ Work
Model checking as a standard procedure for quality
assurance has enabled designers and manufactur-
ers to address verification problems that span both
hardware and software. It has also helped them
to gain mathematical confidence that complex
computer systems meet their specifications, and
it has provided added security for a range of both
common and critical computing applications.
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Logical errors in digital circuit designs, software,
and communication protocols are an important
problem for system designers. They often resultin
delays in getting new products to market, failures
of critical systems already in use, and expensive
replacement of faulty hardware and patching of
flawed software.

Model checking started as an academic research
idea. The continuing research of Clarke, Emerson,
and Sifakis, as well as others in the international
research community over the last 27 years, led
to the creation of new logics, as well as new algo-
rithms and surprising theoretical results. This in
turn has stimulated the creation of many model
checking tools by both academic and industrial
teams, resulting in the widespread industrial use
of model checking.

Many major hardware and software companies
now rely heavily on model checking. Common
examples include verification of the designs for
integrated circuits such as microprocessors, as
well as communication protocols, software device
drivers, real-time embedded systems, and security
algorithms.

Among the beneficiaries of model checking are
personal computer users, medical device makers,
and nuclear power plant operators. As computer-
ized systems pervade daily life, consumers rely
on digital controllers to supervise critical func-
tions of cars, airplanes, and industrial plants.
Digital switching technology has replaced analogue
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