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MISSION STATEMENT
The guiding mission of the Innovative Computing
Laboratory (ICL) is to push back the frontiers of discovery in
high performance and distributed computing in the 21st
Century, and to infuse leading edge scientific and general-
purpose applications with the innovations flowing from this
research. The pace of progress of scientific inquiry across a
vast spectrum of disciplines is now intimately linked with
advances in scientific computing and with the creation of new
software tools that puts computing power into the hands of
domain scientists and engineers. ICL, along with the richly
talented group of people who have made it successful, stands
committed to leadership in this new era of scientific simula-
tion in which the cooperative efforts of computer and compu-
tational scientists propel scientific research to new and

unparalleled knowledge of the world around us.

ICL aspires to be a world leader in enabling technologies
and software for scientific computing. Our vision is to
provide high performance tools to tackle science’s most
challenging problems and to play a major role in the develop-

ment of standards for scientific computing in general.

BACKGROUND

ICL was established in the fall of 1989 when Dr. Jack
Dongarra came to the University of Tennessee (UT) from
Argonne National Laboratory (ANL). Dr. Dongarra was given
a dual appointment as Distinguished Professor in the
Computer Science Department at the university and as
Distinguished Scientist at Oak Ridge National Laboratory
(ORNL). This dual position was established by the
UT/ORNL Science Alliance, Tennessee’s oldest and largest

Center of Excellence, as a means for attracting top research
scientists from around the country and the world to visit the
university and collaborate. Subsequently, many post-doctoral
researchers and professors from various research back-
grounds such as mathematics, geology, chemistry, etc. visited
the university. Many of these scientists have passed through
UT as post-doctoral researchers and worked with Dr.
Dongarra. In addition, these scientists were vital in helping
him attract additional researchers as well as top graduate
students. Below is a list of some of the original researchers
who were instrumental in helping Dr. Dongarra with the

establishment and growth of ICL.

Zhaojun Bai of the University of California Davis
Adam Beguelin of the Inktomi Corporation
Susan Blackford of Myricom

Jaeyoung Choi of Soongsil University (Korea)
Andy Cleary of Data Digest

Frederic Desprez of ENS Lyon

Robert van de Geijn of the University of Texas Austin
Antoine Petitet of Sun Microsystems France
Roldan Pozo of NIST

Francoise Tisseur of Manchester University
Bernard Tourancheau of Sun Microsystems Lab

Clint Whaley of Florida State University

Through interactions with colleagues at Rice University,
ICL became an integral part of the Center for Research on
Parallel Computation (CRPC), a National Science Foundation
(NSF) Science and Technology Center established in 1989
and lead by Rice University. CRPC worked to make parallel



computation accessible to
industry, government, and
academia and to educate a
new generation of technical
professionals. Through the
1990s, ICL worked on a

number of efforts that have

Claxton Building - Home of ICL

our incredible growth over
the last few years. Located
in the recently built Claxton
Complex, ICL and the
UT Computer Science
Department occupy nearly

Yaths of the approximately

since become part of the
basic fabric of scientific computing around the world. The
basic technologies that our research has produced include the
ATLAS, BLAS, LAPACK, SCALAPACK, PVM, MPI, Netlib,
and the NHSE. These successes are continuing along with
current ICL efforts, such as Active Netlib, PAPI, HARNESS,
NetSolve, SANS-Effort, and the TOP500. In the past eight
years, four of our projects have earned R&D 100 awards;
PVM in 1994, ATLAS and NetSolve in 1999, and PAPI in
2001,

Having linear algebra as its original focus, the group has
evolved and expanded to encompass many progressive areas
of high performance computing research such as distributed
computing, software repositories, and performance evalua-
tion. Currently a University Distinguished Professor, Dr.
Dongarra continues as director of ICL. As such, he not only
serves as principal investigator (PI) for many of our projects,

but he also maintains a level of participation in all projects.

PROFILE
Located at the heart of the UT campus in Knoxville, ICL
is an internationally recognized academic leader in high per-
formance computing (HPC) research. We have recently

moved into new facilities at the university, due in large part to
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70,000 square foot facility.

Operating under grants totaling nearly $5 million annually,
ICL is also recognized by senior UT administration as one of
UT'’s top three research centers. According to Dr. T. Dwayne
McCay, Vice President of the UT Office for Research and
Information Technology, “Jack Dongarra and the students
and staff of the Innovative Computing Laboratory have been
leading our university and our nation in high performance
computing and information technology research for more
than a decade now. Looking out at the decade to come, we're
really excited by the prospect of what their creativity and their
new discoveries will bring us. The work of Dr. Dongarra’s
team shows why we are so determined to be a top 25 research
university. The efficient solution to modern scientific and
technological problems requires the most modern tools and
the best trained minds, and both are attracted to the great
research universities by the opportunity to work with some-
one like Jack Dongarra. The rich opportunities presented by
such environments provide the fuel that drives our economy

and raise the standard of living for all our citizens.”



In 2002, the Innovative Computing
Laboratory is celebrating 13 years of
leadership in enabling technologies for
high performance computing. Looking
back over the 13-year period, the evolu-
tion and growth of the technology for
computing has been truly astonishing.
In an environment where technology
changes every 18 months, ICL cannot

afford to stand still. In 1989 the speed

ICL Director

of a supercomputer was measured in
Dr. Jack Dongarra

some of the bestand brightest students
and researchers, and created leading-
edge research programs. The ICL staff’s
ongoing ability to apply the latest
technologies to provide advanced
services and solutions for the scientific
computing community underscores
our leadership role. Standards and
efforts such as PVM, MPI, LAPACK,
SCALAPACK, BLAS, ATLAS, Netlib,
NHSE, TOP500, and the LINPACK

gigaflops and in gigabytes. Today our
measures are teraflops for speed and terabytes for memory, a
thousand-fold increase over the standards of a decade ago.
The research that ICL has undertaken in the past decade has
followed a natural progression and growth from our original
tread of numerical linear algebra to performance evaluation,
to software repositories, and to distributed computing.

The Innovative Computing Laboratory is prepared to
address some of the most important computational scientific
issues of our time. Our plans for the future are founded on
our accomplishments as well as our vision. That vision
challenges us to be a world leader in enabling technologies
and software for scientific computing. We have been and will
continue to be providers of high performance tools to tackle
science’s most challenging problems and to play a major role
in the development of standards for scientific computing in
general.

We are building from a firm foundation. Over the past 13

years, we have developed robust research projects, attracted

Benchmark have all left their mark on
the scientific community. We can be proud of the recognition
and use our tools receive. We are continuing these efforts with
PAPI, NetSolve, RIB, the TOP10O Clusters, HARNESS,
Active Netlib, and the Self-Adapting Numerical Software
(SANS) Effort, as well as other innovative computing
projects.

We continue to grow in terms of the resources we have at
our disposal. We have ongoing efforts to strengthen our
organization and to ensure the proper balance and integration
of research and projects. The pace of change will continue to
accelerate in the coming years.

During these exciting times, I am grateful to our sponsors
for their continued endorsement of our efforts. My special
thanks and congratulations go to the ICL staff and students
for their skill, dedication, and tireless efforts in making ICL

one of the best centers for enabling technology in the world.

-Jack DONGARRA
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As ICL has grown over the years, the range and diversi-
ty of the research performed by our staff and students has
increased in parallel. In the past year alone, we supported or
participated in more than 20 significant projects. Our large
and wide-ranging portfolio of research projects has evolved
over the course of more than a decade, beginning from a
narrow but solid foundation.

The original focus of ICL was Dr. Dongarra’s work in
numerical linear algebra and the numerical libraries that
encode its operations in software. But driven by the relentless
demand for enabling technology in the computational science
community, ICL built upon its successes in the area of
numerical libraries and the growing strength of its personnel
to break new ground in the areas of high performance and
distributed computing. Similarly, our work with numerical
libraries created a strong area of expertise in performance
evaluation and benchmarking for high-end computers. The
enormous investments by both government and private
industry in high performance computing have made our
ability to do research in this area correspondingly important.
Finally, as a by-product of a long tradition of delivering high
quality software produced from our research, we have helped
to lead the movement to build robust, comprehensive, and
well-organized software repositories.

With the phenomenal growth over the last several years in
parallel computing technology and the demands placed on
such technology by government and private business, we are
consistently challenged to apply expert-level understanding
to each of our research efforts. The areas of distributed and

network computing are no exception as we have learned to

ICL RESEARCH

harness enormous computing power to quickly and
efficiently solve mathematical problems that would take

humans years or decades to solve by hand.
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NUMERICAL LINEAR ALGEBRA

ICL has long been a leader in the area of numerical linear
algebra algorithms and software for high performance
computers. Linear algebra operations form the core of an
overwhelming number of scientific applications. Having
efficient algorithms and implementations for these opera-
tions is of utmost importance in achieving good performance
for these applications. In collaboration with other researchers
and with industry, ICL has led successful efforts to standardize
library interfaces for the Basic Linear Algebra Subroutines
(BLAS) as well as for higher level dense linear algebra routines
such as those for solving linear systems. Our groundbreaking
research in efficient algorithms and implementations for
these routines has been widely adopted and refined by
industry to produce high efficient linear algebra implementa-
tions for most architectures, with the result that applications
that rely on the standard libraries can achieve superior perfor-
mance while remaining portable across multiple platforms.
Dense linear algebra software produced by our researchers
have included LINPACK portable software, LAPACK for
shared memory multiprocessors, and SCALAPACK for
distributed memory multiprocessors. To address the problem
of efficiently generating core software for new architectures,
we have developed the Automatically Tuned Linear Algebra

Software (ATLAS) system for the automatic generation and

optimization of linear algebra software. ATLAS has been
widely adopted by vendors to produce efficient BLAS for their
machines in a fraction of the time required for hand coding.
Recent ICL linear algebra research has focused on sparse
linear algebra in the areas of iterative methods and parallel
preconditioning and on smart libraries for partial automation
of the choice of method and preconditioners.

To keep pace with the shift in the milieu for scientific
computing from desktop computers and dedicated parallel
machines to clusters of workstations and distributed compu-
tational grids, our research has begun targeting mathematical
software towards these new environments. Java has become
widely accepted as a portable language for multi-threaded
Internet-based distributed applications. Java source code is
compiled into machine independent byte code, which is then
interpreted by a Java Virtual Machine (JVM). Itis a common
and somewhat erroneous belief that Java will always be too
slow for scientific computing. The ICL Fortran to Java (F2])
project is addressing the question of the feasibility of
scientific computing via Java through development of a
translator that converts programs written in a subset of
Fortran 77 into a form that can be executed on Java Virtual
Machines (JVMs). This translator makes it possible for a Java

application or applet to use established legacy numerical code



NUMERICAL LINEAR ALGEBRA

ATLAS

F2J/JLAPACK

that was originally written in Fortran. Such access to efficient
numerical routines, in addition to use of just-in-time (JIT)
compilers that translate Java byte code to native code a run-
time and thus increase execution speed, have the potential of
making Java a viable programming language for distributed
scientific computing.

Also targeting new computational environments, ICL is
leading the collaborative Self Adaptive Numerical Software
(SANS) effort which seeks to optimize numerical software at
different levels in clustered and distributed execution envi-
ronments. SANS systems are intended to help manage the
complex grid computing environment by delivering to the
scientist the full power of flexible compositions of the avail-
able algorithmic alternatives. SANS aims to provide a dynamic
computational environment in which the most effective
library components are automatically selected based on
problem characteristics, attributes of input data, and the state
of the computational grid. A SANS system accepts user data
and performs numerical and structural analysis on it to
determine the algorithms and data structures that are feasible
and to predict the expected performance of the various alter-
natives. For a non-expert user, a SANS system functions as
an expert system, fully taking on the burden of searching for
an optimal solution. For users able to supply information
about input data and algorithmic choices, a SANS system
serves as a testbed to aid in searching for the most efficient

solution and methods.

NUMERICAL LINEAR ALGEBRA

BLAS/LAPACK/SCALAPACK

SANS/LEC/SALSA

An example of a SANS system is the ICL LAPACK for
Clusters (LFC) project that merges the ease of use of
LAPACK with the parallel processing capabilities of
SCALAPACK. LFC is a self-contained package with built-in
knowledge of how to run linear algebra software on a cluster.
Users are responsible for stating their numerical problems
but can assume they are working in a serial environment. The
LFC middleware assesses the possibility of solving the
problem faster in parallel on some subset of the available
resources, based on information describing the state of the
system. If parallel execution is expected to be faster, the user’s
data are distributed over the selected processors, the problem
is executed in parallel, and the solution is returned to the user.
Experimental results compare favorably with the performance
obtained by an expert user in the same environment.

Our SANS effort also includes development of the Self-
Adapting Linear Solver Architecture (SALSA), which acts as
an intermediary between the user and the computational
environment for solving linear systems. It utilizes an
‘intelligent agent’ component that heuristically investigates
properties of the user data that influence the decision making
process of finding the best solver. User interaction comprises
both the possibility of guiding the computation by user input
and educating the user on the numerics of the input problem
through feedback of the analysis and performance results.
Over time, the intelligent agent builds up a database of

performance data that allows tuning of the heuristics.
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DISTRIBUTED COMPUTING

Distributed computing has been a core area of research at
ICL for more than a decade. An early and highly successful
example of this work is the Parallel Virtual Machine (PVM)
system, developed in collaboration with researchers at ORNL,
which enables scientific applications to run in parallel across
networks of workstations. Today, our portfolio of distributed
computing projects continues to build on this strong tradi-
tion, especially in the area of Grid computing. The most
prominent effort focuses on NetSolve. NetSolve is Grid
middleware that combines the power of hardware and
software aggregation, which is characteristic of Grid computing,
with the ease of use of general purpose Scientific Computing
Environments (SCEs) (e.g. Matlab and Mathematica), which
are essential tools for the majority of working computational
scientists and engineers. Built around a form of the classic
remote procedure call (RPC) mechanism with enhanced
intelligence to enable it to deal with the complexities of Grid
environments, NetSolve allows domain scientists to discover,
remotely access, and utilize a huge variety software modules
(e.g. advanced numerical libraries, large software simulators,
non-portable codes) that would otherwise be unavailable via
Matlab or Mathematica, and to access and aggregate hardware

resources needed to run them. With a solid base of produc-

tion level software already in place, NetSolve’s user
community is growing quickly.

Several complementary projects are also under way. For
example, ICL is working with the Global Grid Forum to
develop GridRPC, which will be a community standard RPC
mechanism for Grid environments; NetSolve's code base
provides the foundation for that effort. And both NetSolve
and GridRPC are encompassed by GridSolve, which is a new
project sponsored by the NSF Middleware Initiative, that
aims to harden and deploy the positive results of Grid
computing research for the benefit of the science and
engineering community, generally. GridSolve is building on
the NetSolve code base in order to combine NetSolve's ease of
use for computational scientists with a variety of de facto
standard Grid technologies, including Globus and Condor
compute services, the Network Weather Service (NWS) for
performance forecasting, storage services via the Internet
Backplane Protocol (IBP), and the Grid Security
Infrastructure for authentication and access control.

Another project, called HARNESS (Heterogeneous
Adaptable Reconfigurable Networked SystemS), is an
experimental Grid computing framework that leverages the
success of PVM. Siminar to PVM, HARNESS is built around

the concept of a “virtual machine” (VM) that allows a set of
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NETSOLVE *

FT-MPI -

diverse computing resources to be viewed as a single, large,
distributed memory computing resource. But HARNESS
seeks to remove the limitations discovered in PVM’s
monolithic architecture in order to create a completely
different approach to building, modifying, and using multiple
VMs that can facilitate a new generation of collaborative and
computation environments. Developed in collaboration with
researchers at ORNL and Emory University, HARNESS
builds on the services of modular, highly customizable and
reconfigurable distributed virtual machines (DVM), which
consist of tightly coupled computational resources that
provide a flexible environment to manage and coordinate
parallel application execution and dramatically improve
scalability.

Our HARNESS effort is especially focused on providing
fault tolerance for long Message Passing Interface (MPI)
programs. The MPI plug-in for HARNESS developed by
ICL, called FT-MPI (Fault Tolerant MPI), provides support
for fault-tolerant applications that is crucial for large, long
running simulations. Currently, fault tolerant applications
cannot be built with MPI because MPI is unable to handle
failures gracefully. Under FT-MP]I, applications have flexible
control over how failures are handled, allowing message
passing applications to be built that can survive node failures
without the need to continuously make expensive state and
checkpoint dumps to disk and supporting the development of
algorithms that can adapt to failures, which is currently not

possible with other implementations of MPI.

DISTRIBUTED COMPUTING

GRIDSOLVE/GRIDRPC -

GRADS

HARNESS -

SINRG

Grid computing efforts such as NetSolve and HARNESS
are motivated by, and lend themselves to, inter-institutional
collaboration, and the Grid Application Development System
(GRADS) in which ICL participates carries this collaboration
to new heights. GRADS is a leading edge research project led
by Rice University that includes more than a dozen top
computer scientists from nine different universities. The
GRADS project aims to address the key scientific and
technical problems that must be solved in order to make it
relatively easy to develop Grid applications for real problems
and to tune those applications for high performance. This
goal involves challenges in a wide spectrum of research areas,
including software architectures, wide area information
systems, languages, compilers, performance monitoring and
analysis, numerical algorithms, and so on.

All of our Grid computing research is supported by the
Scalable Intracampus Research Grid (SINRG), an NSF
funded research infrastructure established by the UT
computer science department under ICL’s leadership. It
mirrors within the boundaries of the Knoxville campus both
the underlying technologies and the interdisciplinary research
collaborations that are characteristic of the national and
international technology Grid. SINRG, which in terms of
hardware, at present, consists of six large compute clusters
connected to UT’s high performance campus network,
provides a technological and organizational microcosm where
ICL and UT researchers can address the key research
challenges of grid-based computing using the advantages of

local communication and local control.
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PERFORMANCE EVALUATION

In addition to producing software that helps achieve high
performance on parallel computers, ICL has been a leader in
benchmarking and performance evaluation efforts that
measure and report performance on theses machines. Our
researchers have developed a number of benchmark codes.
The LINPACK benchmark is a numerically intensive test that
has been used for years to measure the floating-point perfor-
mance of computers. Performance on this benchmark is the
basis of the semi-annual TOP50O list that ranks the fastest
500 computers in the world. The LINPACK benchmark code
solves a dense system of linear equations. For the TOP500,
the version is used that allows the user to scale the size of the
problem and to optimize the software to achieve the best
performance for a given machine. In order to obtain
uniformity across computers in performance reporting, the
restriction is made that the algorithm used must conform to
the standard operation count for LU factorization with partial
pivoting. LINPACK performance does not reflect the overall
performance of a given system, as no single number ever can.
However, it does reflect the performance of a dedicated
system for solving a dense system of linear equations.
Because the problem is very regular, the performance achieved
is quite high and the performance numbers give a good

estimate of peak performance. In addition to the semi-annual

TOP500 list published by ICL and the University of
Mannheim, ICL Director Jack Dongarra and colleague Aad J.
van der Steen publish a yearly Overview of Recent
Supercomputers which reflects the technical state of the
supercomputer arena as accurately as possible.

ICL researchers have led the development of a portable
high-performance implementation of the LINPACK bench-
mark for distributed memory parallel computers, called
High Performance LINPACK, or HPL. HPL contains many
possible variants for the various operations, so as to leave the
user with the opportunity of experimentally determining an
optimal set of parameters for a given machine configuration.
State-of-the-art algorithms are used, including recursive
panel factorization with pivot search and column broadcast
combined and a bandwidth-reducing swap broadcast
algorithm. The algorithms are scalable in the sense that their
parallel efficiency is maintained constant with respect to the
per processor memory usage. In addition to providing a
means for obtaining LINPACK results, HPL exemplifies the
coding practices needed to obtain near peak performance on
modern parallel architectures

Reflecting the strong emerging trend of cluster computing
in high performance computing (HPC), the TOP500 team

is developing a similar list to rank the world’s top 100 cluster
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LINPACK BENCHMARK/HPL

PAPI SPARSEBENCH

TOP500 SUPERCOMPUTERS/TOPIOO CLUSTERS

computing systems. Currently there is no publicly available
basis that would allow the compilation of statistics about
different technologies and the application areas of
cluster computing. The coverage of cluster computing by the
TOP500 is not sufficient to produce specialized statistics
about this increasingly important HPC segment. To promote
the development of this new list, the TOP500 team has
decided to start the collection of data about high-performance
clusters and rank them initially by peak-performance only.
At the same time, the TOP500 team is discussing with the
IEEE Task Force on Cluster Computing (IEEE TECC) the
proper choice of a benchmark for ranking clusters.

ICL researchers have also helped develop the
SparseBench benchmark suite for iterative methods on sparse
matrices. Solution of sparse linear systems, such as those
derived from Partial Differential Equations (PDEs), form an
important problem area in numerical analysis as well as being
the basis of computational problems in a number of
application areas, including computational fluid dynamics
and structural mechanics. Unlike in the case of dense linear
systems, solution of sparse systems does not entail much
reuse of data. Thus, algorithms for sparse matrices will
be more bound by memory speed than by processor
speed. SparseBench uses common iterative methods,
preconditioners, and storage schemes to evaluate machine
performance on typical sparse operations.

In addition to developing benchmarks, our researchers are
actively involved in the development of performance evalua-

tion tools and methodologies. As a basis for collection of

PERFORMANCE EVALUATION

accurate and relevant performance data, we have developed a
portable library interface for access to hardware performance
counters on most modern microprocessors. These counters
exist as a small set of registers that count events, which are
occurrences of specific signals related to the processor’s
function. Monitoring these events facilitates correlation
between the structure of source/object code and the efficiency
of the mapping of that code to the underlying architecture.
This correlation has a variety of uses in performance analysis
including hand tuning, compiler optimization, debugging,
benchmarking, monitoring and performance modeling.
The interface, called the Performance API, or PAPI, not only
provides a standard set of routines for accessing counter data,
but also defines a common set of performance metrics
considered relevant and useful for application performance
tuning. PAPI provides two interfaces to the underlying
counter hardware; a simple, high level interface for the
acquisition of simple measurements and a fully pro-
grammable, low level interface directed towards application
and tool developers with more sophisticated needs. The PAPI
library interface and reference implementations have been
widely adopted by performance tool developers, including the
SvPablo project at the University of Illinois, the TAU project
at the University of Oregon, and the VProf project at Sandia
National Laboratories. By using PAPI, tool developers can
devote most of their efforts to tool design and implementa-
tion rather than to low-level details of re-implementing access

to hardware counters.



SOFTWARE REPOSITORIES

In the early eighties the rapid increase in the importance
of computational science in several core disciplines created a
powerful need for the timely and efficient dissemination of
crucial numerical software then scattered around the
community, a need that could no longer be addressed by a
combination of word of mouth, magnetic tapes and the postal
service. This led to the creation of one of the first open source
efforts; the highly successful Netlib repository of freely
available mathematical software, documents, and databases,
which to date has recorded more than 180 million requests.
Mirrored across more than a dozen sites around the world,
Netlib has been, and continues to be, an important fixture of
the scientific computing community. Using the highly
successful Netlib mathematical software repository as a
model, the National High Performance Software Exchange
(NHSE) was formed by several academic and government
institutions in the mid 1990s (including ICL). NHSE's goal
was to establish discipline-oriented software repositories that
could be contributed to and maintained by experts in their
respective fields. Because of the need to share software
between organizations and across disciplines, repository

interoperability was an important goal. These efforts formed

the cornerstone of our work in the realm of software
repositories.

To enable the establishment and interoperability of disci-
pline-oriented software repositories, the NHSE project
spawned the development of the Repository in a Box (RIB)
toolkit. RIB was originally conceived as a tool to facilitate the
exchange and reuse of high performance applications within
the high performance computing (HPC) community, and this
remains its primary use today. However, under continued
development by ICL, RIB has evolved in such a way that it
now supports the creation and exchange of nearly any digital
object. Each repository created with RIB contains a data
model to which the cataloged metadata conforms. The data
models supported by RIB are entity-relationship models and
are extremely flexible. RIB uses a default data model that has
been standardized by the Institute of Electrical and
Electronics Engineers (IEEE). This standard, IEEE Std.
1402 - Basic Interoperability Data Model (BIDM), defines
the minimal set of information necessary for the exchange of
digital library objects between libraries.

As computationally intensive modeling and simulation
have become staples of scientific life across many disciplines,

the problem of acquiring and sustaining the necessary
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ACTIVE NETLIB *

expertise in scientific computing is becoming increasingly
acute. Building on the success of both RIB and Netlib, we are
addressing these problems through the creation of Active
Netlib, which provides an active collection of high-quality
mathematical software resources in the context of an inquiry-
based learning environment for computational science and
engineering education. Active Netlib essentially takes
advantage of the existing Netlib resources and extends them
through the use of RIB, which will allow the Netlib collection
to be selectively mirrored and contributed to by multiple
participants. Furthermore, Active Netlib leverages NetSolve, a
client-server system for accessing hardware and software
resources over a network that provides an active interface to
the contents of Netlib. NetSolve essentially constructs
network-accessible objects with executable content from the
software packages in Netlib. By making the subroutines
housed the

computational servers, NetSolve enables access to up-to-date

in Netlib available over network on
mathematical software from a variety of client interfaces
running on users’ workstations, without requiring the users
to download and install the software themselves.

Another way in which we continue the progression of our
repository efforts is our work on NetBuild, which is a project

to make it easier for authors and users of scientific

SOFTWARE REPOSITORIES

NETBUILD -

NETLIB + NHSE - RIB

computation software to utilize standardized mathematical
software libraries, many of which may be located in the Netlib
repository or similar collections. Specifically, NetBuild
attempts to eliminate the need for authors and users to locate,
download, configure, compile, and install each of the
mathematical software libraries that are required by a
program. In contrast to Active Netlib, which provides facilities
for remote execution of computations on the user’s data using
Netlib servers, NetBuild securely downloads the code
necessary to perform those computations on the user’s
computer. NetBuild will attempt to find pre-compiled
versions of those software libraries that are suitable for the
target platform, automatically download those components,
and incorporate them into the program. When no
pre-compiled libraries are available, NetBuild will have the
capability to download the source code and to compile the
libraries from source. Though similar facilities exist on some
platforms, notably Linux, FreeBSD, and NetBSD, NetBuild
attempts to be usable on a wide range of platforms. It is also
specifically intended for use with high-performance
mathematical software, which, for good efficiency, often
requires fine-grained tuning to specific characteristics of

target platforms.



As is the case with most organizations, our employees
are instrumental in our success. Equally important are the
working relationships we have established with individuals
and organizations within the high performance computing
(HPC) community. Our staff, our partners and collaborators,
and the many commercial vendors with which we work have
helped us create a strong foundation for fostering creative,
original research.

We have been very successful at attracting experts and
top researchers that comprise our staff. With a large number
of staff, we are able to apply adequate people resources to the
projects on which we work. Currently, we employ 14 students
and 31 full or part-time staff, many of whom worked for us
as students themselves. Because ICL is known internationally
as a leading HPC academic research group, we have been
successful in attracting research scientists from around the
world. Proudly, our staff includes representatives from many
countries. Our ability to attract such experts from around the
world is only one reason ICL remains an HPC research
leader. Table 1 (p. 16) provides information about our current
staff.

Equally important to our group are our students. As
part of the computer science (CS) department of a large
university, ICL has access to both graduate and undergraduate
students. With a CS program consisting of nearly 200
students, additional help with our projects is just a job
posting away. These students represent a resource that is not

readily available to many research groups, and we have been
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very proactive in securing internships and assistantships for
those students who are motivated, hard working, and willing
to learn. Table 2 (p. 17) provides a list of our current students.

In addition to our employees, we routinely host numer-
ous visitors from around the globe. While many of our
visitors stay brieﬂy to give seminars or presentations, many
remain with us for as long as a year collaborating, teaching,
and learning. Though many of our visitors are professors from
various international universities, we also host researchers
and administrators from many research institutions. In
addition, it is not uncommon to have students (undergraduate
as well as graduate) from various universities study with us
for months on end, learning about our approaches and
solutions to computing problems. In fact, many Ph.D.
students from universities as far away as Japan have passed
through our doors in an effort to broaden their understanding
of linear algebra techniques and how we apply them to our

research. The experience shared between our visitors and our-

PEOPLE

selves has been extremely beneficial to us, and we will continue
providing opportunities for visits from our international
colleagues in research. See Table 3 (p. 17) for the many guests
who have stopped by in the last year to exchange ideas and
share their expertise with us. We have worked hard to create
and maintain many collaborative relationships and are always
eager to open doors to new opportunities for sharing research
endeavors.

As proud as we are of our current students and staff, we
are equally proud that many of our former students and staff
have moved on to do further interesting and useful research at
places around the world. Many of our alumni have gone on to
apply the knowledge gained from their time at ICL with
companies such as Hewlett-Packard, Hitachi, IBM, Inktomi,
Intel, Microsoft, Myricom, NEC, SGI, Sun Microsystems,
and many others. Table 4 (p. 18) shows a list of past

students, staff, and visitors to our group.



TABLE 1. CURRENT ICL STAFF

SUDESH AGRAWAL
RESEARCH ASSOCIATE

ANTONIN BUKOVSKY
RESEARCH ASSISTANT

Tom CORTESE
RESEARCH SCIENTIST

Davip CRONK
RESEARCH LEADER

Jack DONGARRA
UNIV. DISTINGUISHED PROFESSOR

Victor ErjkHOUT
RESEARCH ASSISTANT PROFESSOR

BreTT ELLIS
SENIOR COMPUTER SYSTEMS
SPECIALIST

GraHAM FaGcag
RESEARCH ASSOCIATE PROFESSOR

Don Fike
RESEARCH ASSISTANT

TeREsA FINCHUM
ADMINISTRATIVE SERVICES
ASSISTANT

NATHAN GARNER
RESEARCH CONSULTANT

JAN JONES
PUBLICATIONS COORDINATOR

TRACY LEE
SENIOR BUDGET ASSISTANT

Kevin LonDON
RESEARCH ASSISTANT

MIiCHELLE MILLER
SENIOR RESEARCH ASSOCIATE

MS - UNIVERSITY OF TENNESSEE
NETSOLVE

BS - UNIVERSITY OF TENNESSEE
FT-MPI, HARNESS

PHD - UNIVERSITY OF ILLINOIS AT
URBANA-CHAMPAIGN
CE ONSITE LEAD

PHD - COLLEGE OF WILLIAM & MARY
PARALLEL I/0

PHD - UNIVERSITY OF NEW MEXICO
ICL DIRECTOR

PHD - CATHOLIC UNIV., NETHERLANDS
NETSOLVE, SANS EFFORT, SALSA

BS - UNIVERSITY OF TENNESSEE
SYSTEMS ADMINISTRATION
GRADS, SINRG, TORC

PHD - UNIVERSITY OF REDDING, UK
FT-MPI, HARNESS,
MPI_CONNECT, PARALLEL 1/0

BS - ILLINOIS STATE UNIVERSITY
ACTIVE NETLIB, NHSE, RIB

ICL ADMINISTRATION

MS - UNIVERSITY OF TENNESSEE
NETSOLVE, ACTIVE NETLIB

MS - UNIVERSITY OF TENNESSEE

BA - UNIVERSITY OF TENNESSEE
ICL ADMINISTRATION

PAPI, MPI_CONNECT

MS - UNIVERSITY OF UTAH
NETSOLVE

et or

SHIRLEY MOORE
ASSOCIATE DIRECTOR

KeiTH MOORE
SENIOR RESEARCH ASSOCIATE

TERRY MOORE
ASSOCIATE DIRECTOR

PaIL Muccr
RESEARCH CONSULTANT

PauL PeLTZ
COMPUTER INFORMATION
SPECIALIST

TRACY RAFFERTY
BUSINESS MANAGER

KeN RocHE
RESEARCH ASSOCIATE

DaviDp ROGERS
GRAPHIC DESIGNER

KEITH SEYMOUR
SENIOR RESEARCH ASSOCIATE

DAN TERPSTRA
RESEARCH LEADER

JoeE THOMAS
RESEARCH ASSOCIATE

Scott WELLS
ASSISTANT DIRECTOR

AsiMm YARKHAN
SENIOR RESEARCH ASSOCIATE

Haiunang You
RESEARCH ASSOCIATE

PHD - PURDUE UNIVERSITY
ICL ADMINISTRATION
ACTIVE NETLIB, NHSE, PAPI, RIB

MS - UNIVERSITY OF TENNESSEE
HARNESS, NA-NET, NA-DIGEST,
NETBUILD, NETSOLVE

PHD - UNC CHAPEL HILL
ICL ADMINISTRATION
NETSOLVE, RIB, SINRG

MS - UNIVERSITY OF TENNESSEE
PAPI

SYSTEMS ADMINISTRATION
TORC

ICL ADMINISTRATION

MS - UNIVERSITY OF TENNESSEE
SANS EFFORT, LFC

BFA - UNIVERSITY OF TENNESSEE
GRAPHIC DESIGN

MS - UNIVERSITY OF TENNESSEE
F2), PAPI

PHD - FLORIDA STATE UNIVERSITY
PAPI

MS - UNIVERSITY OF TENNESSEE
SYSTEMS ADMINISTRATION

MS - UNIVERSITY OF TENNESSEE
ACTIVE NETLIB, NHSE, RIB
ICL ADMINISTRATION

MS - PENN STATE
GRADS, NETSOLVE

MS - UNIVERSITY OF TENNESSEE
PAPI
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TABLE 2. CURRENT ICL STUDENTS

NoEL Brack
GRADUATE RESEARCH ASSISTANT

Z1zHONG CHEN
GRADUATE RESEARCH ASSISTANT

JunN DinG
GRADUATE RESEARCH ASSISTANT

ANDREW DOWNEY
GRADUATE RESEARCH ASSISTANT

BriaNn Drum

ACTIVE NETLIB

SPARSE LIBRARIES AND ALGORITHMS

SPARSE LIBRARIES AND ALGORITHMS

PARKBENCH, F2)

NETSOLVE

UNDERGRADUATE RESEARCH ASSISTANT

PioTr Luszczek
GRADUATE RESEARCH ASSISTANT

Eric MEEK
GRADUATE RESEARCH ASSISTANT

MEe1 Ran
GRADUATE RESEARCH ASSISTANT

SPARSE LIBRARIES AND ALGORITHMS

NETSOLVE

ACTIVE NETLIB

Kiran SaG1
GRADUATE RESEARCH ASSISTANT

ZHIAO SHI
GRADUATE RESEARCH ASSISTANT

SATHISH VADHIYAR
GRADUATE RESEARCH ASSISTANT

MicHAEL WALTERS
UNDERGRADUATE STUDENT

YUANLEI ZHANG
GRADUATE RESEARCH ASSISTANT

MIiIN ZHOU
GRADUATE RESEARCH ASSISTANT

TABLE 3. RECENT VISITORS TO ICL

NETSOLVE

NETSOLVE

FT-MPI, NETSOLVE

NHSE, NETLIB

SCIDAC

PAPI

AsHOK ADIGA
UNITED DEVICES - US

VAsSIL ALEXANDROV

UNIVERSITY OF READING - UNITED KINGDOM

EDp ANDERSON

LOCKHEED MARTIN SERVICES, INC. - US

RICHARD BARRETT

LOS ALAMOS NATIONAL LABORATORY (LANL) -us

IaIN DUFF

RUTHERFORD APPLETON LABORATORY - UNITED KINGDOM

GENE GOLUB
STANFORD UNIVERSITY - US

Tomo HirovAasu
DOSHISHA UNIVERSITY - JAPAN

GENE IcE

OAK RIDGE NATIONAL LABORATORY (ORNL) -us

Davip KEevEs
OLD DOMINION UNIVERSITY - US

ICL STAFF, STUDENTS, & VISITORS

CHRIS MOULDING
ENTERASYS NETWORKS, INC. - US

Rick MULLER

CALIFORNIA INSTITUTE OF TECHNOLOGY - US

RoipaN Pozo

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) -us

MARTIN SWANY

UNIVERSITY OF CALIFORNIA, SANTA BARBARA (UCSB) -us

DA1sUKE TAKAHASHI
UNIVERSITY OF TSUKUBA - JAPAN

JIKKU VENKAT
UNITED DEVICES - US

Jon WEISSMAN
UNIVERSITY OF MINNESOTA - US

FerLix WoLr

RESEARCH CENTRE JULICH - GERMANY

JUNLONG ZHAO

JOINT INSTITUTE FOR COMPUTATIONAL SCIENCE - US
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TABLE 4. ICL ALUMNI

CAROLYN AEBISCHER
GRADUATE STUDENT

ED ANDERSON
RESEARCH ASSOCIATE

DoORIAN ARNOLD
RESEARCH ASSOCIATE

ZHAOJUN Bar
POST DOC

ASHWIN BALAKRISHNAN
GRADUATE RESEARCH ASSISTANT

RICHARD BARRETT
GRADUATE RESEARCH ASSISTANT

ALEX Basst
RESEARCH ASSOCIATE

Mican BEck
RESEARCH ASSOCIATE PROFESSOR

ADAM BEGUELIN
POST DOC

ANNAMARIA BENZONI
VISITING RESEARCH ASSOCIATE

ScotTt BETTS
UNDERGRADUATE STUDENT

SUSAN BLACKFORD
GRA, RESEARCH ASSOCIATE

FErRNANDO BOND
PRINCIPAL SECRETARY

RaANDY BROWN
UNDERGRADUATE STUDENT

CYNTHIA BROWNE

1990-1993

1989-1991

1999-2001

1990-1992

2001-2002

1992-1994

2000-2001

1998-2001

1991-1994

1991

1997-1998

1989-2001

1999-2000

1997-1999

UNDERGRADUATE STUDENT ASSISTANT 2001

MURRAY BROWNE
RESEARCH ASSOCIATE

GREG BuncH
ARTIST

1998-1999

1995

et or

HEeNRI CASANOVA
GRA, POST DOC

SHARON CHAMBERS
UNDERGRADUATE STUDENT

Jaeyoung CHOI
POST DOC

Eric CLARKSON
ARTIST

ANDY CLEARY
POST DOC

Jason Cox
GRADUATE STUDENT

CRICKET DEANE
RESEARCH ASSOCIATE

FREDERIC DESPREZ
POST DOC

MaRrTIN DO
GRADUATE RESEARCH ASSISTANT

LeonN Dong
GRADUATE RESEARCH ASSISTANT

Davip Doorin
RESEARCH ASSOCIATE

MARrY DRAKE
OFFICE SUPERVISOR

ZAack EYLAR-WALKER
UNDERGRADUATE STUDENT

MaRrkUs FISCHER
VISITING STUDENT

Erika FUENTES
GRADUATE RESEARCH ASSISTANT

LyNN GANGWER
PRINCIPAL SECRETARY

TRACY GANGWER

1995-1998

1998-2001

1994-1996

1998-1999

1995-1997

1993-1997

1998-1999

1994-1995

1993-1994

2000-2001

1997

1989-1992

1998

1997-1998

2000-2001

2000-2001

JONATHAN GETTLER
GRADUATE RESEARCH ASSISTANT

Eric GREASER
GRADUATE RESEARCH ASSISTANT

STAN GREEN
GRA, SENIOR RESEARCH ASSOCIATE

HunTER HAGEWOOD
GRADUATE RESEARCH ASSISTANT

CHRISTIAN HAaLLOY
ASSOCIATE DIRECTOR

SVEN HAMMARLING
VISITING PROFESSOR

HipeHIKO HASEGAWA
VISITING RESEARCH ASSOCIATE

Satom1 HASEGAWA
VISITING RESEARCH ASSOCIATE

CHRISs HASTINGS
RESEARCH ASSOCIATE

Davip HENDERSON
UNDERGRADUATE STUDENT

GREG HENRY
POST DOC

Sip Hirr
UNDERGRADUATE STUDENT

GEORGE Ho
GRA, RESEARCH CONSULTANT

JEFF HORNER
UNDERGRAD, RESEARCH ASSOCIATE

Yan Huang
GRADUATE RESEARCH ASSISTANT

CHRr1is HURT
GRADUATE RESEARCH ASSISTANT

PauL Jacoss
UNDERGRADUATE STUDENT
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1996

1993

1992-1996

2000-2001

1996-1997

1996-1997

1995-1996

1995-1996

1996

1999-2001

1996

1996-1998

1998-2000

1995-1999

2000-2001

2002

1992-1995



TABLE 4. (CONTINUED) ICL ALUMNI

WEIZHONG J1
GRADUATE RESEARCH ASSISTANT

‘WEICHENG JIANG
POST DOC

SONG JIN
GRADUATE STUDENT

Barajee KANNAN
GRADUATE RESEARCH ASSISTANT

Davip Katz
GRADUATE RESEARCH ASSISTANT

MyungHo Kim
VISITING SCHOLAR

YounGBAE Kim
GRADUATE RESEARCH ASSISTANT

MicHAEL KoLATIs
GRA, RESEARCH ASSISTANT

DonGgWoo Lee
VISITING SCHOLAR

Topp LETSCHE
GRADUATE STUDENT

SHARON LEwis
GRA, MANAGER

XI1ANG LEE
GRADUATE RESEARCH ASSISTANT

CHAOYANG L1u
GRADUATE RESEARCH ASSISTANT

WEIRAN L1
GRADUATE RESEARCH ASSISTANT

MatT LONGLEY
UNDERGRADUATE STUDENT

RicHARD Luczak
ASC MSRC ONSITE LEAD

ROBERT MANCHEK
RESEARCH ASSOCIATE

1999-2000

1992-1995

1998

2000-2001

2002

1998

1992-1996

1993-1996

2000-2002

1993-1994

1992-1995

2001

2000

2002

1999

2000-2001

1990-1996

ICL ALUMNI

PauL McMAHAN
GRA, PROGRAM DIRECTOR

CINDY MITCHELL
PRINCIPAL SECRETARY

STEVEN MOULTON
GRADUATE RESEARCH ASSISTANT

PETER NEWTON
POST DOC

CAROLINE PAPADOPOULOS
GRADUATE STUDENT

LEELINDA PARKER
UNDERGRADUATE STUDENT

ANTOINE PETITET

GRA, POST DOC, RESEARCH SCIENTIST

Roipon Pozo
POST DOC

Tammy RaCE
GRADUATE RESEARCH ASSISTANT

GANAPATHY RamMAN
GRADUATE RESEARCH ASSISTANT

YVEs ROBERT
VISITING PROFESSOR

ToM ROTHROCK
UNDERGRADUATE STUDENT

ToMm Rowan
COLLABORATING SCIENTIST

EVELYN SAMS
PRINCIPAL SECRETARY

FARIAL SHAHNAZ
UNDERGRADUATE STUDENT

MAJED SIDANI
GRA, POST DOC

SHILPA SINGHAL
UNDERGRADUATE STUDENT

1994-2000

2001-2002

1991-1993

1994-1995

1997-1998

2002

1993-2001

1992-1994

1999-2001

1998-2000

1996-1997

1998

1993-1997

1998-1999

2001

1990-1992

1996-1998

THOMAS SPENCER
UNDERGRADUATE STUDENT

ERICH STROHMAIER
POST DOC RESEARCH ASSOCIATE

MARTIN SWANY
RESEARCH ASSOCIATE

Jup1 TALLEY
SR. COMPUTER SYSTEMS SPECIALIST

KEI1TA TERANISHI
UNDERGRADUATE STUDENT, GRA

JouN THURMAN
GRADUATE STUDENT

FrRANGOISE TISSEUR
POST DOC

BERNARD TOURANCHEAU
POST DOC

ROBERT VAN DE GEIJN
POST DOC

ScoTT VENCKUS
GRADUATE RESEARCH ASSISTANT

REED WADE
RESEARCH ASSOCIATE

CLINT R. WHALEY
GRA, SENIOR RESEARCH ASSOCIATE

Susan Wo
GRADUATE RESEARCH ASSISTANT

TiNGgHUA XU
GRADUATE RESEARCH ASSISTANT

Tao YaNG
GRADUATE RESEARCH ASSISTANT

YoNG ZHENG
GRADUATE RESEARCH ASSISTANT

LUKE ZHOU
GRADUATE RESEARCH ASSISTANT

2000-2001

1995-2001

1996-1999

1993-1999

1998

1998-1999

1997

1993-1994

1990-1991

1993-1995

1990-1996

1991-2001

2000-2001

1998-200

1999

2001

2000-2001
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Research in the many areas of high performance
computing requires access to various hardware resources.
As a research group, we take pride in our hardware assets.
Currently, we manage more than 47 desktop computers
ranging from Windows/Linux machines to Sun Sparc
workstations, many of which are configured as servers. In
addition, we also have a host of parallel computing machines,
which include architectures such as two IBM Power 3s, two
commodity-based clusters consisting of 24 total Dual Intel-
based commodity machines, and a non-production cluster
consisting of six machines of various configurations. We also
have an SGI Octane and two Compaq Alphas. The newest
cluster in our group is a cluster of seven Itanium-based
machines. There are two Single 9ooMhz Itanium2s, three
Dual 80ooMhz Itaniums, and two Single 750Mhz Itanium
processor machines. Our close working relationship with
hardware vendors has proven to be very beneficial due to the
fact that nearly all of our desktops and servers were either
donated or are on loan.

As part of the UT computer science department, we
share a 2500 square foot, state-of-the-art machine room
dedicated to housing servers, clusters, and other single and
multiple processor, high performance computing (HPC)
architectures exceeding 200 total machines. The depart-
ment’s newest addition is a cluster of 32 Dual P4 2.4Ghz

machines with a Dolphin interconnect that was donated for

2002 REPORT



Cluster of 32 Dual P4 2.4 Ghz machines

State-of-the-art machine room

that cluster. Our clusters are arranged in the classic Beowulf
configuration in which machines are connected by low
latency, high-speed network switches. Having such variety of
architectures at our disposal positions us to take advantage of
the rapid changes in the dynamic field of computational
research.

In addition to our local resources, we are also fortunate
to have access to many remote resources. Due to the many
organizations and institutions with which we collaborate, a
wide range of hardware architectures are made available to our
research staff. Remaining at the forefront of computational
research requires that our staff have access to the latest
computing technology. Below are some of the architectures

currently available for our use:

CompraqQ ESs, GSs, AND SCs  SGI ORIGIN 20008, 30005,
Cray SV-1s AND T3Es
IBM SPs

AND 3800s

SunN E1oo00s

HARDWARE

Our ability to harness the computing power of multiple
architectures allows us to perform comprehensive software
development and testing. In addition, we have the heteroge-
neous resources necessary to parallelize many applications
that previously ran only sequentially.

To further our collaboration practices, we are also
currently installing an Access Grid, which consists of various
interfaces and environments on the grid that support dis-
tributed meetings, lectures, tutorials, and other collaborative
efforts. The Access Grid comprises multiple video cameras,
speakers, projectors, and PCs to form a seamless resource for

conducting timely, online collaborative activities.



PARTENERSHIPS

For more than a decade, ICL has enjoyed many mutually
beneficial working relationships with institutions all over the
globe. The high performance computing (HPC) community
consists of academic institutions, research centers, branches
of the federal government, and various other public and
private organizations, both domestic and international. We
attribute much of our growth to the solid partnership
foundations we have established within this community.
Our collaborative initiatives have strengthened our research
efforts by allowing us to share both material and intellectual

resources. Table 1 highlights many of our domestic partners

and collaborators. In addition to our numerous government
and academic partners, we have also enjoyed a strong working
relationship with many commercial software vendors.
Included in the list of software vendor collaborators are
Etnus, Inc., developer of the TotalView debugger; Kuck and
Associates, Inc., developer of the KAP/Pro toolset; and Pallas,
developer of the Vampir performance visualization and
analysis tool.

Figure 1 shows the geographical location of many of the
domestic and international partners and collaborators in

research with whom we continue to work.

TABLE 1. DOMESTIC PARTNERS AND COLLABORATORS

ARGONNE NATIONAL LABORATORY
CALIFORNIA INSTITUTE OF TECHNOLOGY

CENTER FOR ADVANCED COMPUTING LaBoraTORY (LLNL)

LAWRENCE BERKELY NATIONAL LABORATORY

LAWRENCE LIVERMORE NATIONAL

NATIONAL PARTNERSHIP FOR ADVANCED
COMPUTATIONAL INFRASTRUCTURE (NPACI)

NATIONAL ScIENCE Founpation (NSF)

ResearcH (CACR)

DEFENSE ADVANCED RESEARCH PROJECTS
AceNcy (DARPA)

DEPARTMENT OF DEFENSE (DoD)
DEPARTMENT OF ENERGY (DOE)

EmMORY UNIVERSITY

INFORMATION SCIENCES INsSTITUTE (ISI)
INTEL

INTERNATIONAL BUsiNEss MacHINEs (IBM)
INTERNET2

JOINT INSTITUTE FOR COMPUTATIONAL

Science (JICS)

Los ALamos NATIONAL LaBoraTORY (LANL)
MiICROSOFT RESEARCH

MOREHOUSE COLLEGE

NATIONAL AERONAUTICS AND SPACE
ApMINISTRATION (NASA)

NATIONAL COMPUTATIONAL SCIENCE
Arriance (NCSA)

NatioNAL HPCC SOFTWARE EXCHANGE
(NHSE)

NATIONAL INSTITUTE OF STANDARDS AND

TecuNoLoGyY (NIST)

OAK RiDGE NATIONAL LABORATORY (ORNL)
Rice UNIVERSITY

SAN DIEGO SUPERCOMPUTING CENTER
(sDSC)

S1LICON GRAPHICS INCORPORATED (SGI)
SUN MICROSYSTEMS

THE SALK INSTITUTE

UNIVERSITY OF CALIFORNIA, BERKELEY
UNIVERSITY OF CALIFORNIA, DAVIS
UNIVERSITY OF CALIFORNIA, SAN DIEGO
UNIVERSITY OF CALIFORNIA, SANTA BARBARA

UNIVERSITY OF KENTUCKY



FIGURE 1. Geographical distribution of ICL partners and collaborators

TABLE 2. INTERNATIONAL PARTNERS AND COLLABORATORS

DanisH COMPUTING CENTRE FOR RESEARCH AND EDUCATION
LYNGBY, DENMARK

DEPARTMENT OF MATHEMATICAL AND COMPUTING SCIENCES TOKYO
INSTITUTE OF TECHNOLOGY
TOKYO, JAPAN

DEPARTMENT OF MATHEMATICS, UNIVERSITY OF MANCHESTER
MANCHESTER, ENGLAND

ELECTROTECHNICAL LABORATORY, COMPUTER SYSTEMS DIVIsION
TSUKUBA, JAPAN

EUROPEAN CENTRE FOR RESEARCH AND ADVANCED TRAINING IN
ScienTiFic CoMmPUTING (CERFACS)
TOULOUSE, FRANCE

FAKULTAT FUR MATHEMATIK UND INFORMATIK, UNIVERSITAT
MANNHEIM
MANNHEIM, GERMANY

INSTITUT FUR WISSENSCHAFTLICHES RECHNEN, ETH ZENTRUM -
ZURICH, SWITZERLAND

ISTITUTO PER LE APPLICAZIONI DEL CALCOLO “MAURO PICONE” DEL
C.N.R. - ROME, ITALY

KASETSART UNIVERSITY
BANGKOK, THAILAND

PARTNERSHIPS

LABORATOIRE DE L'INFORMATIQUE DU PARALLELISME, ECOLE
NORMALE SUPERIEURE DE LyoN
LYON, FRANCE

LABORATOIRE RESEAUX HAUT DEBITS ET SUPPORT D’APPLICATIONS
MurriMEDIA (RESAM) JEUNE EQUIPE DE L' UNIVERSITE CLAUDE
BERNARD DE LyoN

LYON, FRANCE

MATHEMATICAL INSTITUTE, UTRECHT UNIVERSITY
NETHERLANDS

MonNasH UNIVERSITY
MELBOURNE, AUSTRALIA

RUTHERFORD APPLETON LABORATORY
OXFORD, ENGLAND

EcOLE POLYTECHNIQUE FEDERALE DE LAUSANNE
LAUSANNE, SWITZERLAND

SOONGSIL UNIVERSITY
SEOUL, SOUTH KOREA

THE NUMERICAL ALGORITHMS GROUP LTD.
OXFORD, ENGLAND

UNIVERSITY OF UMEA
UMEA, SWEDEN
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CENTERS of EXCELLENCE

The University of Tennessee is focused on becoming one

of America’s top 25 public research universities. In 2000 the

® university embarked upon a five-year, $335 million Tennessee
Plan for Academic Excellence, including the establishment of
nine new research centers of excellence, scholarships to keep
the best and brightest students in Tennessee, and an infusion
of dollars to improve academic programs and establish
additional smaller centers of excellence.
The university’s nine research centers of excellence - five
in Knoxville and four at the Health Science Center in
Memphis - promise 1,000 new jobs and as many as 20 new
companies for Tennessee. The centers represent a $280
million investment, including $56 million from the
university and the state and the balance primarily from
grants. Below is a list of each of these centers including their
directors.
CENTERS BASED IN KNOXVILLE CENTERS BASED IN MEMPHIS
ADVANCED MATERIALS CENTER CONNECTIVE TissUugEs DiSEasEs CENTER
DIRECTOR: DR. WARD PLUMMER DIRECTOR: DR. ANDREW H. KANG
CENTER FOR INFORMATION TECHNOLOGY RESEARCH GENOMICS AND BIOINFORMATICS CENTER
DIRECTOR: DR. JACK DONGARRA DIRECTOR: DR. DAN GOLDOWITZ
ENVIRONMENTAL BIOTECHNOLOGY CENTER NEUROBIOLOGY AND IMAGING OF BRAIN DISEASE
DIRECTOR: DR. GARY SAYLER CENTER
Foop SAFETY CENTER DIRECTOR: DR. S. T. KITAI
DIRECTOR: DR. STEPHEN P. OLIVER AND DR. ANN DRAUGHON VASCULAR B1oLoGy CENTER
STRUCTURAL B1oLoGy CENTER DIRECTOR: DR. LISA JENNINGS

DIRECTOR: DR. ENGIN SERPERSU
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CITR

BACKGROUND

The Center for Information Technology Research (CITR)
was established in the spring of 2001 in order to drive the
growth and development of leading edge Information
Technology Research (ITR) at UT. Information Technology
Research is a broad, multi-disciplinary area that investigates
ways in which fundamental innovations in Information
Technology affect and are affected by the research process.

The mission of CITR is to build up a thriving, well-
funded community in basic and applied ITR at the University
of Tennessee in order to help the university capitalize on the
rich supply of research opportunities that now exist in this
area. To carry out this mission CITR has implemented a two
pronged strategy. First, CITR is investing in a diverse group
of ITR laboratories, each one led by an established researcher
or an emerging leader in some significant area of ITR. Second,
CITR is developing a complimentary set of university-wide
programs that can serve to foster innovative research ideas in
the university community, seed the creation of new CITR
laboratories, and help UT exploit the broadest possible

spectrum of ITR opportunities.

CITR LABORATORIES
CITR is making strategic investments in several ITR
Laboratories, targeting researchers with the potential for
generating well-funded research and also with an eye toward
diversifying the range of research opportunities and funding
sources that UT can address. The first CITR laboratory, and
the model for others, is the ICL. Dr. Dongarra serves as

Director of both ICL and CITR. In addition to ICL, two more

CITR

CITR Laboratories have been formed: The Logistical
Computing and Internetworking (LoCI) Lab, co-directed
by Professors Micah Beck and Jim Plank from the Computer
Science Department, and The Institute for Environmental
Modeling (TIEM) run by Professor Lou Gross from the
Departments of Ecology and Evolutionary Biology and
Mathematics. Combined, these three CITR laboratories
have added more than six and a half million dollars in new

research funding to UT’s ITR community.

UNIVERSITY WIDE PROGRAMS

CITR has created several university wide programs to
complement its ITR laboratory thrust. The first and most
significant program offers Challenge Grants to IT researchers
who will be applying for agency funding in the near future.
The goal of the program is to provide UT faculty with seed
money to support the pursuit of new funding opportunities
in diverse areas of ITR. Challenge Grants represent an
investment in the overall work of particular IT investigators
or groups for a given year, an investment that can be used to
hire a promising graduate student, support relevant travel,
purchase special equipment, develop early prototypes, help in
the proposal process, and so on.

CITR also provides start-up funding to support the
recruitment of outstanding new faculty in different areas of
ITR, scholarships to attract Ph.D. students of exceptional
promise to UT, and supplemental funding for ITR related
conferences at UT.
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ADDRESS

Innovative Computing Laboratory
Suite 203

Computer Science Department
1122 Volunteer Blvd

University of Tennessee

Knoxville, TN 37996-3450

WEB SITE
htep://icl.cs.utk.edu/
E-MAIL
icl@cs.utk.edu
PHONE
865-974-8295
FAX

865-974-8296
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