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The design and implementation of high performance computing communication sys-
tems, including both advanced network interface designs and software communication
paradigms. Research into advanced systems capable of supporting both traditional
message passing applications and emerging graph-based informatics applications.

Indiana University Bloomington, IN
Ph.D. Computer Science March 2009
Thesis: One-Sided Communication for High Performance Computing Applications
Advisor: Andrew Lumsdaine

Committee: Randall Bramley, Beth Plale, and Amr Sabry

Indiana University Bloomington, IN
M.S. Computer Science August 2003
Advisor: Andrew Lumsdaine

University of Notre Dame Notre Dame, IN
B.S. Computer Science, cum Laude May 2001
Senior Member of Technical Staff Sandia National Laboratories
October 2007 - present Albuquerque, New Mexico

Research into advanced network design, particularly network interface adapters, for
message passing. Research and development of large scale graph algorithms as part
of the MTGL and PBGL graph libraries. Design of advanced computer architectures
capable of supporting large scale graph informatics applications.

Technical Staff Member Los Alamos National Laboratory
October 2006 - October 2007 Los Alamos, New Mezxico
Research and development work on the Open MPI implementation of the MPI stan-
dard. Focus on enhancements for the Road Runner hybrid architecture system, includ-
ing high-performance heterogeneous communication.

Student Intern Los Alamos National Laboratory
Summer 2006 Los Alamos, New Mezxico
Research and development work on the Open MPI implementation of the MPI stan-
dard. Implemented the MPI-2 one-sided specification within Open MPI. Co-developed
a high performance point-to-point engine for interconnects that support MPI match-
ing in the network stack. Implemented support for the Portals communication library
within the new matching point-to-point engine.

Research Assistant Open Systems Laboratory
Fall 2001 - Spring 2003, Indiana University, Bloomington

Fall 2004 — present
Research work in high performance computing, particularly implementations of the

Message Passing Interface (both LAM/MPI and Open MPI). Worked with the Parallel
Boost Graph Library development team on extensions to the MPI one-sided interface
to improve performance and scalability of the library’s graph algorithms. Designed
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and implemented support for the Red Storm / Cray XT platform, including support
for the Catamount light-weight operating system and Portals communication library.

Programmer Analyst Information Sciences Institute
2003-2004 University of Southern California
Member of the Joint Experimentation on Scalable Parallel Processors team, extending
large scale military simulation software to more efficiently utilize modern HPC clus-
ters. Co-developed a new software routing infrastructure for the project, increasing
scalability and failure resistance.

Student Intern Sandia National Laboratories
Summer 2002 Albuquerque, New Mexico
Worked with the Scalable Computing Systems organization on the parallel run-time
environment for the Cplant clustering system. Developed a run-time performance
metrics system for the Cplant MPI implementation.

Student Intern Sandia National Laboratories
Summer 2001 Albuquerque, New Mezxico
Provided MPI support for the Alegra code development team. Investigated fault tol-
erance options for large scale MPI applications within the context of LAM/MPIL
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for publication.
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May 2006.
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Open MPI on Red Storm. Technical report LA-UR-05-8307, Los Alamos National
Laboratory, Los Alamos, New Mexico, USA, October 2005.
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the Component Architecture Overhead in Open MPI. In Proceedings, 12th European
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S. Woodall. Open MPI: Goals, Concept, and Design of a Next Generation MPI Im-
plementation. In Proceedings, 11th European PVM/MPI Users’ Group Meeting, Bu-
dapest, Hungary, September 2004.
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badur, B. Barrett, and A. Lumsdaine. Open MPI's TEG Point-to-Point Communi-
cations Methodology: Comparison to Existing Implementations. In Proceedings, 11th
European PVM/MPI Users’ Group Meeting, Budapest, Hungary, September 2004.

Brian W. Barrett. Return of the MPI Datatypes. ClusterWorld Magazine, MPI Me-
chanic Column, 2(6):34-36, June 2004.

Brian Barrett, Jeff Squyres, and Andrew Lumsdaine. Integration of the LAM/MPI
environment and the PBS scheduling system. In Proceedings, 17th Annual Interna-

tional Symposium on High Performance Computing Systems and Applications, Quebec,
Canada, May 2003.
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OSCAR Clusters. In Proceedings of the Ottawa Linux Symposium (OLS’03), Ottawa,
Canada, July 23-26, 2003.

Sriram Sankaran, Jeffrey M. Squyres, Brian Barrett, Andrew Lumsdaine, Jason Duell,
Paul Hargrove, and Eric Roman. The LAM/MPI Checkpoint/Restart Framework:
System-Initiated Checkpointing. In LACSI Symposium, October 2003.

Thomas Naughton, Stephen L. Scott, Brian Barrett, Jeffrey M. Squyres, Andrew Lums-
daine, Yung-Chin Gang, and Victor Mashayekhi. Looking inside the OSCAR cluster
toolkit. Technical report in PowerSolutions Magazine, chapter HPC Cluster Environ-
ment, Dell Computer Corporation, November 2002.

LAM/MPI (http://www.lam-mpi.org/) Open source implementation of the MPI stan-
dard.

Open MPI (http://www.open-mpi.org/) High performance open source implementa-
tion of the MPI standard, developed in collaboration by the developers of LAM/MPI,
LA-MPI, and FT-MPI.

Mesh-based routing infrastructure for the RTI-s implementation of the HLA discrete
event simulation communication infrastructure, providing plug-in replacement to the
existing tree-based routing infrastructure.

Department of Energy High Performance Computer Science fellowship, 2001-2003.

Secretary, Computer Science Graduate Student Association, Indiana University, 2002—
2003

President, Notre Dame Linux Users Group, University of Notre Dame, 2000-2001



