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ACM HONORS COMPUTING INNOVATORS FOR ADVANCES IN RESEARCH, EDUCATION AND INDUSTRY

Computing Visionaries Made Contributionsin Areas Including
Internet, Algorithms and Artificial Intelligence

New York, NY, May 20, 2020 — ACM, the Association for Computing Machinery, today announced the
recipients of three prestigious technicalawards. These leaders were selected by their peers for making
contributions to some of the mostimpactful and fastest-growingfields intechnology.

Paul Mockapetris, Chief Scientist at ThreatSTOP, receives the ACM Software System Award for
development of the Domain Name System (DNS), which provides the worldwide distributed directory
service that is an essential component of the functionality of the global internet.

Whenthe internet was first deployed in the early 1980s, the online community relied on a centrally-
managed directory that matched human-friendly host names to numerical IP addresses of computers on
the network. Asthe internet began to grow more rapidly, maintaining a single centralized host directory
became slow and unwieldly, necessitatinga new scalable architecture. To address this need, in 1983,
Mockapetris designed and built the Domain Name System (DNS), creating the associated query protocol,
a serverimplementation, and initial root servers. Taken together, these components provided the first
stable operational DNS system.

When Mockapetris initially designed the DNS, the number of name lookups to establish the associated
IP address were inthe few thousands per day. Today, while still employing the core components that
Mockapetrisintroduced 37 years ago, the DNS manages 350 million separately-managed domains, and
responds to severaltens of billions of queries each day.

DNS serves as a foundation for dozens of otherapplications, including email and web addresses. The
Universal Resource Locator (URL) and Universal Resource Identifier (URI) —core components the World
Wide Web—rely on domain names as introduced in the DNS system. While many of the new features of
the DNS have been added by others, the ability of Mockapetris’s original design to incorporate these
updatesis a testament to his work.

The ACM Software System Award is presented to an institution or individual(s) recognized for developing

a software system that has had a lasting influence, reflected in contributions to concepts, in commercial
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acceptance, orboth. The Software System Award carries a prize of $35,000. Financialsupport forthe
Software System Award is provided by IBM.

Noga Alon, Princeton University and Tel Aviv University; Phillip Gibbons, Carnegie Mellon University;
Yossi Matias, Google and Tel Aviv University; and Mario Szegedy, Rutgers University, receive the ACM
Paris Kanellakis Theory and Practice Award for seminal work on the foundations of streaming
algorithms and their application to large-scale data analytics.

Alon, Gibbons, Matias and Szegedy pioneered aframework for algorithmic treatment of streaming
massive datasets. Today, their sketchingand streaming algorithms remain the core approach for
streaming big data and constitute an entire subarea of the field of algorithms. Additionally, the concepts
of sketchesand synopses thattheyintroduced are now routinely used in a variety of data analysis tasks
in databases, network monitoring, usage analytics in internet products, naturallanguage processingand
machine learning.

In theirseminal paper, “The Space Complexity of Approximating the Frequency Moments,” Alon, Matias
and Szegedy laid the foundations of the analysis of data streams using limited memory. Follow-up

papers, including “Tracking Join and Self-join Sizes in Limited Storage,” by Alon, Gibbons, Matias, and

Szegedy, and “New Sampling-Based Summary Statistics for Improving Approximate Query Answers,” by
Gibbons and Matias, expanded on the idea of data synopses and were instrumentalin the development

of the burgeoningfields of streaming and sketching algorithms. This work has been applied to query
planning and processingin databasesand the design of small synopsesto monitor vast quantities of
data generated in networks.

The ACM Paris Kanellakis Theory and Practice Award honors specific theoretical accomplishments that

have had a significant and demonstrable effect on the practice of computing. This award is accompanied
by a prize of $10,000 and is endowed by contributions from the Kanellakis family, with additional
financialsupport provided by ACM's Special Interest Groups on Algorithms and Computation Theory
(SIGACT), Design Automation (SIGDA), Management of Data (SIGMOD), and Programming Languages
(SIGPLAN), the ACM SIG Projects Fund, and individual contributions.

Lydia E. Kavraki, Rice University, and Daphne Koller, Stanford University and Insitro, receive the ACM -
AAAI Allen Newell Award.

Lydia Kavraki is recognized for pioneering contributions to robotic motion planning, including the
invention of randomized motion planning algorithms and probabilistic roadmaps, with applications to
bioinformatics and biomedicine.

Kavraki conducted foundationalwork on physical algorithms and developed efficient high-dimensional
search frameworks that impacted robotics (motion planning, hybrid systems, formalmethods in
robotics, assembly planning, and micro- and flexible manipulation), as wellas computational structural
biology, translational bioinformatics, and biomedical informatics.
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Kavraki has authored more than 240 peer-reviewed publications and is a co-author of the widely used
robotics textbook, Principles of Robot Motion. Her seminal paper, “Probabilistic Roadmaps for Path

Planning in High Dimensional Configuration Spaces,” (with Svestka, Latombe and Overmars) was the first
to establish a probabilistic approach to developing roadmaps for high-dimensional spaces, which has

become one of the key techniques for motion planning for complex physical systems.

Kavraki’s contributions go beyond robotics to address problems underlying the functional annotation of
proteins, the understanding of metabolicnetworks, and the investigation of molecular conformations
and protein flexibility. She has contributed to problems thatinvolve reasoning about the three -
dimensional structure of biomolecules and their ability to interact with otherbiomolecules primarily for
drug design and, more recently, for personalized cancerimmunotherapy.

Daphne Kolleris recognized for seminal contributions to machine learning and probabilistic models, the
application of these techniques to biology and human health, and for contributions to democratizing
education.

Koller was a leaderin the development and use of graphical models, including learning the model
structure as well as its parameters, and pioneered the unification of statistical learning and relational
modelling languages. She also developed foundational methods forinference and learning in temporal
models. Her textbook (with Nir Friedman), Probabilistic Graphical Models, is the definitive textin this
area.

As an early leader in bringing machine learning methods to the life sciences, she developed Module
Networks, wherein she and hercolleagues harnessed modularity in gene regulatory programs to build
an effective model of gene activity. She has developed groundbreaking applications of machine learning
to pathology, work that not only demonstrated the ability of machine learning to outperform human
pathologists, but also was one of the first to highlight the importance of the stromal tissue in cancer
prognosis (now well-recognized).

Koller is also the co-founderand former co-CEO of Coursera, a platform offering free education from top
universities to people worldwide. Coursera, now in its eighth year, has touched the lives of over 50
million learnersin every countryin the world. Koller is currently the founderand CEO of Insitro, a
biotech startup that works to discover better medicines through the integration of machine learning and
biology at scale.

The ACM - AAAI Allen Newell Award is presented to an individualselected for career contributions that

have breadth within computer science, or that bridge computer science and otherdisciplines. The Newell
award is accompanied by a prize of 510,000, provided by ACM and the Association forthe Advancement
of Artificial Intelligence (AAAl), and by individual contributions.
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About ACM

ACM, the Association for Computing Machinery, is the world’s largest educational and scientific computing society,
uniting computing educators, researchers and professionals to inspire dialogue, share resources and address the
field’s challenges. ACM strengthens the computing profession’s collective voice through strong leadership,
promotion of the highest standards, and recognition of technical excellence. ACM supports the professional growth
of its members by providing opportunities for life-long learning, career development, and professional networking.
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