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SDSC Mourns the Loss of Dr. Robert P.
Harkness
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Dr. Robert P. Harkness, a computational astrophysicist

with the San Diego Supercomputer Center (SDSC) at the

University of California, San Diego, died on Sunday,

January 27, after a brief bout with cancer. He was 56.

Harkness joined SDSC in 2001 as a member of SDSC’s

Laboratory for Computational Astrophysics. With a total of

more than 30 years’ experience in computational science

and high-performance computing, he focused much of his

research on the dynamics of exploding stars (novae and

supernovae), but also specialized in writing new

applications that allowed researchers worldwide to

perform ever-larger computer simulations. A native of the

United Kingdom, Harkness received his D. Phil at Oxford

University in 1981.

As a computational astrophysicist, Harkness was at the

forefront of new programming models and algorithms,

while sharing his extensive experiences. At SDSC,

Harkness was a leading developer of the Enzo code, an

advanced, 3-D time-dependent code for computational astrophysics capable of simulating the

evolution of the universe from the beginning using first principles, one of the most efficient

high-performance codes in the astronomy community. Harkness also led the development of

the petascale and hybrid versions of Enzo, and conducted the largest-scale Enzo for

cosmology simulations on National Science Foundation (NSF) petascale-level compute

systems.
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“Robert’s extensive experience, knowledge, and eagerness to push the technological

boundaries made him a stalwart of the entire high-performance computing community, not just

SDSC,” said SDSC Director Michael Norman, Harkness’ colleague and head of SDSC’s

Laboratory for Computational Astrophysics. “As one of the first researchers to use each new

system as it came online, he ‘stress tested’ every major supercomputer, and ultimately, every

supercomputer center in the U.S. benefited from his contributions. He was instrumental in the

push from terascale to petascale computing, and was what I would call a supercomputer

power-user – always climbing the power curve for Moore’s Law and massive parallelism.”

Harkness’ work allowed cosmologists to tackle computational problems that were 2000-fold

larger and more complex than just 15 or so years before. By 2010, he was performing

computational runs using approximately 93,000 cores on the Kraken Cray XT5 system at the

National Institute for Computational Science (NICS), up from only 512 cores in 1994. Just weeks

before his death, he was doing even larger simulations on the new 11-petaflops Blue Waters

system at the National Center for Supercomputing Applications (NCSA) at the University of

Illinois at Urbana-Champaign. He received several allocation awards for computer time under

the U.S. Department of Energy’s annual Innovative and Novel Computational Impact on Theory

and Experiment (INCITE) program to continue his research.

“As a pioneer of the use of supercomputers in astrophysics, specifically in radiative transfer and

radiation hydrodynamics research, Robert was one of only a handful of people worldwide who

could make the claim of having used virtually every single model of supercomputer, from the

earliest Cray machines to the very first petascale machine,” added Norman. “He was one of a

rare breed of scientists with in-depth knowledge of both domain science and supercomputing

technologies.”

During the last two years, Harkness divided his research time between SDSC and the National

Institute for Computational Science (NICS) at Oak Ridge National Laboratory in Tennessee,

where he was working on advanced application development targeting prototype hardware for

the Intel® Xeon Phi™ coprocessor.

“Robert’s work with porting and optimizing the Enzo cosmology code to the Intel Xeon

Phi coprocessor played a major role in the overall success of the first two years of the Beacon

Project, an ongoing research project exploring the impact of emerging computer architectures

on computational science and engineering,” said Glenn Brook, director of the Application

Acceleration Center of Excellence at NICS. “His exceptional understanding of supercomputing
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architectures and domain science, along with their interactions, allowed Robert to accomplish

things that most would not even attempt, and his extensive experience was a tremendous

asset to all those with whom he worked. His open, honest council will be deeply missed.”

A series of videos describing Harkness’ research and computer simulations can be viewed at

insidehpc.com/2011/11/30/video-birth-of-the-universe-direct-numerical-simulations-of-

cosmological-reionization/.

Prior to joining SDSC, Harkness joined the Department of Astronomy at The University of Texas

at Austin in 1984. Prior to the formation of the Texas Advanced Computing Center (TACC) in

2001, he worked at The University of Texas at Austin supporting previous supercomputing

organizations, including the Center for High Performance Computing (CHPC) from 1986 to

1999. From 1986 until early 1990, he held a joint appointment with the university’s Astronomy

Department.

In 1999, Harkness joined the scientific computing division of the National Center for

Atmospheric Research (NCAR) in Boulder, Colorado. In addition, Harkness was a member of the

National Science Foundation’s (NSF) National Resource Allocation Committee since December

1998.

In accordance with Harkness’ wishes, no formal service is planned. There will be an informal

gathering open to all at the La Jolla Rock Bottom Restaurant beginning at 5 p.m. on February

16, 2013. Please contact Billiekai Boughton at boughton@sdsc.edu or 858 822-5450 to RSVP.
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