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Research

Dr. Foster leads a research group at Argonne National Laboratory and the University of Chicago that
investigates parallel and distributed programming systems, algorithms, and applications. He has published
five books and over 200 technical papers in these areas. His research has produced innovative languages,
compilers, libraries, and tools for the coordination and implementation of parallel computations (e.g.,
Strand, PCN, parallel I/O libraries, and task-parallel mechanisms for High Performance Fortran); parallel
algorithms and codes for grand challenge computations (e.g., spectral transform algorithms, parallel
geophysical models, and computational chemistry methods); performance modeling and analysis
techniques; and mechanisms for dynamic, multi-threaded computations (e.g., the Nexus system).

Dr. Foster’s current research focuses on the techniques required to create so-called “Grids,” infrastructures
and technologies for enabling resource sharing in wide-area environments. In 1995, Dr. Foster led software
research and development for the -WAY wide-area distributed computing experiment, which connected
supercomputers, databases, and other high-end resources at 17 sites across North America. In 1996, he
established the Distributed Systems Laboratory at Argonne and the University of Chicago, where he
currently co-leads the multi-institutional Globus Alliance, which is developing core technologies for
resource discovery, scheduling, configuration, security, data access, and execution in high-performance
networked environments. Globus technologies are used by thousands of researchers worldwide and form
the basis for several dozen national and international “Grid” projects funded by DOE, NASA, NSF, the
European Union, and the UK eScience Program. This work was recognized by the 1997 Global Information
Infrastructure “Next Generation” award.

Dr. Foster also serves as PI or Co-PI on projects connected to the DOE global change program, the
National Computational Science Alliance, the NASA Information Power Grid project, the NSF Grid
Physics Network, GRIDS Center, and International Virtual Data Grid Laboratory projects, and other DOE
and NSF programs. His research is supported by DOE, NSF, NASA, Microsoft, and IBM.

Selected Professional Activities

Chair/Organizer: Information Architecture, ACM/IEEE SC Conference (2001), IEEE Intl. Symp. On High-
Performance Distributed Computing (1998,2000,2001), IEEE Symp. on the Frontiers of Massively Parallel
Computation (1999), DARPA/DOE/NASA/DOE Computational Grids Workshop (1997), DARPA/NSF
Workshop on Performance (1996), DOE DP/ER Workshop on Public Key Infrastructure (1996),
Interagency Workshop on the Peta ops Software Model (1996), Interagency Summer School on Peta ops
Software (1996), DOE DP/ER Workshop on Future Security Research (1995), 4™ PDEs on the Sphere
Conf. (1994), Workshop on Parallel Algorithms for Semi-Lagrangian Transport (1994), NSF Workshop on
High Performance Computing and Communications and Health Care (1994), Workshop on Task
Parallelism in Fortran (1994).

Member: Canadian HPC Advisory Committee (since 2002), IBM Autonomic Computing Council (since
2002), Editorial Board, IEEE Internet Computing (since 2002), IIT Computer Science Advisory Board
(since 2002), UK eScience Technical Advisory Group (since 2001), EU DataGrid Architecture Board
(since 2001), NSF CISE Advisory Committee, Subcommittee on Middleware (2000-2001); Editorial
Board, IEEE Trans. on Parallel and Distributed Systems (1997-2002); Middleware Working Group, Next
Generation Internet Symp. (1997); Advisory committee, IBM Intl. Conf. On Parallel Computing;
Information Architecture Committee, Supercomputing ‘95; Advisory Panel, Intl. Conf. on High
Performance Computing (since 1995); Technical Steering Committee, NSF Center for Research on Parallel
Computation (since 1992); CHAMMP Science Team (since 1992); Editorial Board, IEEE Parallel and
Distributed Technology (1992-2001).

Special Issues: Multimedia and High-Performance Computing, IEEE Parallel and Distributed Technology,
May 1995; Parallel Computing and Climate Modeling, Parallel Computing, Nov. 1995.

Program Committees: Principles of Distributed Computing (2002), Workshop on High-Performance Java
(1997, 1998), Intl. Conf. on Supercomputing (1997), Workshop on High-Level Parallel Programming
Models and Supportive Environments (1997), Massively Parallel Programming Models Conf. (1997),
Runtime Systems for Parallel Programming Workshop (1997, 1998), High Performance Distributed




Computing Conf. (1997-99), Supercomputing Conf. (1995-97, 1999), Intl. Parallel Processing Symp.
(1996-97), CANPC Workshop (1997), PDEs on the Sphere Conf. (1993-96), PAWS'96 Peta ops
Architecture Workshop, 1st Intl. Workshop on Software Engineering for Parallel and Distributed Systems
(1996), EUROPAR (1996, 1999), Parallel Computational Fluid Dynamics (1995-96), Mardi Gras Conf. on
High Performance Applications and Technologies (1995), PARCO '95, High Performance Fortran Conf.
(1995), ACM Principles and Practice of Parallel Programming (1995, 1999), Frontiers '95 Conf.

Reviewer: NSF, DOE, NASA, U.K., Austrian Science Foundation, and various journals and conferences.
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235.“Workshop Report from the Conference on Grand Challenge Applications and Software
Technology,” Co-author, Pittsburgh, 1993.

236.“Nexus: An Interoperability Layer for Parallel and Distributed Computer Systems,” 1. Foster, C.
Kesselman, R. Olson, S. Tuecke, ANL-93/16, 1993.

237.“Fortran M Language Definition,” I. Foster, K.M. Chandy, ANL-93/28, 1993.
238.“Programming in Fortran M,” L. Foster, R. Olson, S. Tuecke, ANL/93-26, 1993.

239.“Proc. Workshop on the Earth's Climate as a Dynamical System,” I. Foster, H. Kaper, M. Kwong
(Eds), ANL/MCS-TM-170, 1992.

240.“Proc. Workshop on Data Systems for Parallel Climate Models,” I. Foster, M. Henderson, R.
Stevens (Eds), ANL/MCS-TM-169, 1992.

241.“A Toolkit for Constructing Coupled Earth System Models,” I. Foster, ANL/MCS-TM-171, 1992.

242.“Proc. Workshop on Compilation of Symbolic Languages,” I. Foster, E. Tick (Eds), ANL-91/34,
1991.



243 “Parallel Programming with PCN,” I. Foster, S. Tuecke, ANL/91-32, 1991.

244.“A Portable Run-time System for PCN,” I. Foster, S. Tuecke, S. Taylor, ANL/MCS-TM-137,
1990.

245.“The Program Composition Project,” K.M. Chandy, I. Foster, C. Kesselman, S. Taylor, Caltech-
CS-TR-90-03, California Institute of Technology, 1990.

246.“Generating Alignments of Genetic Sequences,” R. Butler et al., ANL/MCS-TM-132, 1989.

247.“Strand: The Language and its Implementation,” I. Foster, S. Taylor, PAR 88/11, Dept of
Computing, Imperial College, 1988.

248.“Strand Language Reference Manual,” 1. Foster, S. Taylor, PAR 88/10, Dept of Computing,
Imperial College, 1988.

249.“The X Machine: A Proposal for Construction,” F. McCabe, 1. Foster, Dept of Computing,
Imperial College, 1988.

250.“Compiling Parlog for the Sequential Parlog Machine,” I. Foster, PAR 86/3, Dept of Computing,
Imperial College, 1986.

251.“Parlog Programming System: User Guide and Reference Manual,” I. Foster, PAR 86/6, Dept of
Computing, Imperial College, 1986.

Selected Invited Talks

“Brain Meets Brawn: Why Grid and Agents Need Each Other,” 3rd International Conference on
Autonomous Agents and Multi Agent Systems, New York, July 2004. (Kenote.)

“The Grid: Essential Infrastructure for DOE Science,” Presentation at the SciDAC PI Meeting, Charleston,
North Carolina, March 2004.

“The Grid and its Implications for Science (and Industry),” Royal Society of New Zealand, Wellington,
New Zealand, March 2004.

“Grid Physics Network & International Virtual Data Grid Lab,” Presentation at the NSF Scalable
Cyberinfrastructure Division PI Meeting, February 2004.

“Introduction to the Grid,” COMDEX 2003, Las Vegas, Nevada, November 2003. (Tutorial.)
“OGSA,” APAC'03, Queensland, Australia, September 2003. (Tutorial.)

“How the Linux and Grid Communities can Build the Next Generation Internet Platform,” Ottawa Linux
Symposium, Ottawa, Canada, July 2003.

“Data and the Grid: From Databases to Global Knowledge Communities,” 15th International Conference
on Scientific and Statistical Database Management (SSDBM 2003), Cambridge, MA, July 2003. (Keynote.)

“The Grid: The First 50 years,” British Computer Society, Lovelace Medal Award Presentation, May 2003.

“Security and Certification Issues in Grid Computing,” International Workshop on Certification and
Security in E-Services (CSES 2002), Montreal, Canada, August 2002. (Keynote.)

“Future Scientific Infrastructure,” DAS-2 Conference, Amsterdam, June 2002; and QUESTnet, Gold Coast,
Australia, July 2002. (Keynote.)

“Virtual Data and the Chimera System,” HPC 2002 Conference, Cetraro, Italy, June 2002.
“The Grid and the Future of Business,” Delphi Web Services Conference, San Jose, May 2002. (Keynote.)

“The Grid: Enabling Resource Sharing within Virtual Organizations,” World Wide Web Conference 2002,
Honolulu, Hawaii, May 2002. (Keynote.)

“Grid Computing: Concepts, Applications, and Technologies,” Grid Computing in Canada Workshop,
Edmonton, 2002. (Tutorial.)



“Data Grids and Data Intensive Science,”Research Library Group Annual Conference, Amsterdam, April
2002. (Keynote.)

“Grid Computing and Web Services: A Natural Partnership,” Euromicro Workshop on Parallel,
Distributed, and Network Computing, Gran Canaria, January 2002. (Keynote.)

“The Anatomy of the Grid: Enabling Scalable Virtual Organizations,” AURORA International Workshop
on Grid Computing, Vienna, Austria, December 2001. (Keynote.)

“Securing the Grid and other Middleware Challenges,” NSF Workshop on Grand Challenges in eScience,
Chicago, I11., December 2001.

“Realizing the Promise of Grid Computing,” NSF Advisory Committee on Cyberinfrastructure,
Washington, DC (via Access Grid), November 2001.

“SC Global: Celebrating Global Science,” SC’2001 Masterworks Presentation, Denver, Colorado,
November 2001.

“Grid Computing,” Sun HPC Consortium Conference, Denver, Col., November 2001. (Keynote.)
“Grid Computing,” IBM Advanced eBusiness Conference, Austin, TX, October 2001.
“Keeping Grid Projects Coherent,” EU DataGrid Industry Forum, Frascati, Italy, October 2001.

“Grid Computing: Architecture and Achievements,” CHEP’2001, Beijing, China, September 2001.
(Plenary.)

“The Anatomy of the Grid: Enabling Scalable Virtual Organizations,” Euro-Par 2001, Brisbane, Australia,
August 2001. (Keynote.)

“Globus Project Current Status,” Globus Retreat, San Francisco, August 2001

“Grids and Grid Technologies,” OMG Workshop on the Grid, Boston, July 2001.

“The Earth System Grid Project,” Global Grid Forum 2, Washington, DC, July 2001.

“U.S. Grid Projects,” Upperside Conference on Industrial Grids, Paris, June 2001. (Keynote.)
“Parallel Computing in 2001,” PPoPP 2001, Snowbird, June 2001. (Keynote.)

“The Anatomy of the Grid: Enabling Scalable Virtual Organizations,” IEEE Conf. On Cluster Computing
and the Grid (CCGrid), Brisbane, Australia, May 2001. (Keynote.)

“The GriPhyN Project,” Alliance All-Hands Meeting, Urbana, May 2001.

“QGrids: Past, Current, Future Activities,” European Union Grid Summit, Brussels, March 2001.
“Middleware,” Access Grid Retreat, Argonne, January 2001.

“Middleware and Grids,” NSF Middleware Panel, December 2000.

“The Grid Forum,” Intel Peer-to-Peer Conference, San Jose, October 2000.

“Grid Computing,” ACAT Conference, FermiLab, October 2000. (Plenary.)

“Grid Architecture,” Grid Forum 5, Boston, October 2000. (Keynote.)

“MPICH-G2: A Grid-Enabled MPI,” NASA Information Power Grid Workshop, San Jose, September
2000.

“Designing and Building Parallel Climate Models,” Computational Science and Engineering Symp.,
Urbana, April 1997. (Keynote.)

“Autoconfiguration in Heterogeneous Clusters,” Cluster Computing Conf., Altanta, February 1997.
(Keynote.)

“High-Performance Distributed Computing: The I-WAY Experiment and Beyond,” PART '96, Brisbane,
Australia, August 1996. (Keynote.)



“High-Performance Distributed Computing: The I-WAY Experiment and Beyond,” EUROPAR '96, Lyon,
France, August 1996. (Keynote.)

“Ubiquitous Supercomputing,” ASCI '96, Holland, June 1996. (Keynote.)
“The I-WAY and Globus Projects,” Intl. Conf. on Supercomputing, Philadelphia, May 1996.

“Multithreading and High-Performance Computing,” European School on High Performance Computing,
Alpes d'Huez, France, April 1996.

“Parallel Algorithms for Climate Models,” Annual Meeting of the French SIAM, Grenoble, France, March
1996.

“Task and Data Parallelism,” Spring School on Data Parallelism, Les Menuires, France, March 1996.

“Runtime Support for Parallel Object-Oriented Languages,” Workshop on Parallel Object-Oriented
Programming, Southampton, England, March 1996.

Selected Seminars

“The Grid: Opportunities, Achievements, and Challenges for (Computer) Science,” University of
Canterbury, Christchurch, New Zealand, March 2004.

“An Open Grid Services Architecture,” Indiana University, January 2002.

“The Anatomy of the Grid: Enabling Scalable Virtual Organizations,” University of Edinburgh, December
2001.

“The Anatomy of the Grid: Enabling Scalable Virtual Organizations,” U. Florida, Gainesville, FL,
November 2001. (Distinguished HPC Seminar.)

“@Grid Computing and Applications,” FermiLab, Batavia, IL, October 2001.

“Grid Technologies and Applications: Architecture and Achievements,” CERN, Geneva, August 2001.
“Grid Computing,” CERN, Geneva, January 2001.

“The Globus Toolkit,” IBM Yorktown, December 2000.

“The GARA Quality of Service Architecture,” Cisco, San Jose, April 2000.

“High-Performance Computational Grids,” University of Tennessee, October, 1997; University of
California at Berkeley, October 1997.

“Network-Based Approaches to Supercomputing,” Lawrence Berkeley National Laboratory, July 1996;
University of California at San Diego, December 1996; California Institute of Technology, April 1997.

“High-Performance Distributed Computing: The I-WAY Experiment and Beyond,” University of
Nebraska, March 1996.

“Ubiquitous Supercomputing,” University of Chicago, April 1996.

“High-Performance Distributed Computing: The [-WAY Experiment and Beyond,” Politechnico di Milano,
January 1996.

“Software Infrastructure for High-Performance Distributed Computing,” University of Illinois, November
1994.

“A Massively Parallel Atmospheric Model Testbed,” Microelectronics Center of North Carolina, April
1994,

“Modular Parallel Programming,” University of California at Los Angeles; NASA Langeley Research
Center; UT Austin; 1993.

“Fortran M: A Language for Modular Parallel Programming,” Intel Corporation, Portland, Ore., July 1993.

“Deterministic Parallel Programming Languages,” Harvard University; Thinking Machines Corporation;
Jan. 1993.



“Information Hiding in Parallel Programs,” California Institute of Technology; UC Santa Barbara; U.
Illinois at Urbana-Champaign; Imperial College; 1992.

“Software Engineering Issues in Parallel Climate Models,” ICIAM '91, Washington, D.C., 1991.
“Parallel Algorithms for Computing the Spectral Transform,” California Institute of Technology, 1991.
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