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This summer, 14 students participated
in the Undergraduate Internship
Program at the Supercomputing

Institute. The interns were selected from 94
applicants at colleges and universities around
the United States. They spent ten weeks work-
ing closely with faculty members and their
groups involved in research using
Supercomputing Institute resources.

The Undergraduate Internship Program,
now in its twelfth year, gives undergraduates
the opportunity to experience working in a
research environment. The interns get to par-
ticipate in a challenging and enriching educa-
tional experience that helps them decide
whether they want to pursue graduate or pro-
fessional education and research. The program
encompasses digital simulation and advanced
computation and all aspects of high-perform-
ance computing and scientific modeling and
simulation, as well as graphics, visualization,
informatics, and high-performance network
communications.

The interns also have the opportunity to
participate in Institute-sponsored tutorials that

deal with various aspects of scientific comput-
ing. At the end of the program, the interns
gave presentations about their work to the rest
of the interns and to other researchers at the
Institute.

Benjamin Cosgrove, a Biomedical
Engineering major at the University of
Minnesota, worked in the research group of
Assistant Professor Victor Barocas of the
Department of Biomedical Engineering. Ben’s
project was entitled, “Actin Filament
Branching: Three-Dimensional Modeling.”
The project’s goal was to design a computer
simulation to model the growth and branch-
ing of an actin filament. Ben created a com-
puter code that uses a Monte Carlo process to
simulate the forward and reverse chemical
reactions that contribute to the growth and
branching of an actin filament. As part of his
presentation, Ben showed an animation he
had developed of a branching filament.

Matthew Eggert worked with Professor
Steven Girshick of the Mechanical
Engineering Department. A Chemical
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Engineering and Materials Science major from
the University of Minnesota, Matt worked on
“Hypersonic Plasma Particle Deposition.” The
goal of this project was to model fluid flow in
a reacting system through a currently existing
experimental nozzle and a proposed nozzle
geometry based upon two-dimensional model-
ing. The new nozzle design is intended to mit-
igate or eliminate problems associated with
fluid recirculation.

Eric Johnson, a Biomedical Engineering
major at the University of Minnesota with a
minor in Bioinformatics, worked in the
research group of Associate Professor William
Gleason, Department of Laboratory Medicine
and Pathology. His project was “Development
of System for Modeling Heparin/Heparan

Sulfate.” Eric has developed a model that
allows a researcher to create a custom simula-
tion in just a few minutes. The model con-
tains a library of individual residues from
which one can assemble a custom heparin
chain. The researcher can also adjust other
parameters, and the necessary custom configu-
ration and analysis scripts are created. After
the simulation is complete, it takes less than a
minute to launch the analysis package that
supplies the user with a full analysis. 

University of Minnesota Computer Science
major Christopher Kauffman worked with
Professor Yousef Saad’s research group. His
project was “SPMATH: An Interactive Tool for
Sparse Matrix Computations.” Chris spent his
internship adding plotting functionality to the
SPMATH software package. He researched
existing plotting tools, found the one best
suited to the needs of this project, and wrote
code in C++ to allow SPMATH to use these
drawing functions. He also created documen-
tation for future programmers.

Elmer Kim attends Harvey Mudd College.
A Computer Science major with a minor in
Economics, Elmer worked with Assistant
Professor Yiannis Kaznessis of the Chemical
Engineering and Materials Science
Department. Elmer’s project was entitled
“Protein Structure Comparison Using Vectors
Between the Backbone Atoms.” Elmer used
PERL to write two programs. The first pro-
gram places amino acid models in a line, and
the second program is used to compare two
protein structures. Both these programs will
be used by the Kaznessis research group in
their work modeling protein structures.

Jennifer Klein, a Biochemistry major from
the College of St. Benedict in St. Joseph,
Minnesota, worked with Professor David D.
Thomas of the Department of Biochemistry,
Molecular Biology, and Biophysics. Jennifer’s
project was “Molecular Dynamics of Spin-
Labeled Myosin.” Using several different pro-
grams, Jennifer helped to construct a model of
myosin, a form of protein. Not only will the
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model be useful for future simulations, the
PERL scripts and techniques used to construct
it are general enough to be used for modeling
other proteins.

Margot LeClair, from Haverford College
in Haverford, Pennsylvania, is a Chemistry
major. She worked in the research group of
Professor Steven Kass, Department of
Chemistry, on “Structures, Energetics, and
Properties of Organic Molecules.” Margot per-
formed calculations to determine several prop-
erties of certain biologically important zwit-
terions, which are molecules with oppositely
charged centers. Her worked allowed her to
determine stable structures for several com-
pounds; this indicates that these compounds
can be synthesized for future study.

Peter Mack is a Computer Science major
with a minor in Mathematics at St. John’s
University in Collegeville, Minnesota. He
worked with Professor Thomas W. Jones in
the Department of Astronomy; his project was
entitled, “Visualizing Interacting Galaxy
Clusters With AMIRA.” Peter learned to use
AMIRA and investigated its usefulness in
manipulating the Jones group’s large data sets,
with an emphasis on locating mergers of
galaxy clusters. This project showed that
AMIRA is a valuable tool for this group’s
research, and Peter spent some time familiariz-
ing the rest of the group with the program.

Computer Science major Sosheel Saleem of
the University of Houston, Houston, Texas,
worked in the research group of Professor
Leonard Banaszak of the Department of
Biochemistry, Molecular Biology, and
Biophysics. Sosheel worked on two projects
this summer, “Protein Animation” and
“Electrostatic Potential Mapping.” In the first
project, he used the AMIRA program to visual-
ize a molecule of the protein lipovitellin and
to create digital images of it. He used these
images to make a movie, which he showed to
the group during his presentation. In the sec-
ond project, Sosheel created a program that
formatted an electrostatic potential grid file
into an ASCII file so that it could be used by
another program for visualization.

Justin Sjulson, a Biomedical Engineering
major at the University of Minnesota, worked
in the research group of Professor David
Grant of the Department of Pharmaceutics.
Justin’s research project was entitled “Effect of
Solvent Interaction Energy on Crystal
Growth.” Justin calculated the interaction
energy between crystal faces and three differ-
ent solvents, water, methanol, and hexane.
The goal was to see what the solvent effects
would be on the crystal’s growth, and, there-
fore, the morphology. Justin also spent some
time calculating the morphology of the d
polymorph of phenylbutazone. These calcula-
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tions allow the prediction of crystal morphol-
ogy in a vacuum.

Michael Tobin, from Macalester College in
St. Paul, Minnesota, worked with Professor
David Lilja in the Electrical and Computer
Engineering Department. Michael is a
Computer Science major with minors in
Mathematics, Japanese, and Music. His proj-
ect was entitled “Boosting Processor
Performance Using Data Value Prediction.”
Michael wrote a program that speeds up the
process of data value prediction by having the
data prediction scheme implemented in a sep-
arate application. Instead of running complete
programs to gather data prediction results,
Michael’s program extracts information about
which instructions were executed and what
the computed values were and generates statis-
tics about how successful the value prediction
was. The application is customizable, so that

the search parameters can be changed easily.
Mychel Varner attends Truman State

University in Kirksville, Missouri. She is a
Chemistry major with a minor in Physics. She
worked in the research group of Christopher
Cramer, Department of Chemistry, on a proj-
ect entitled “Modified Pseudopotentials for
Quantum Mechanical/Molecular Mechanical
Calculations on Metallocene Catalysts.” In
this project, Mychel used density functional
theory and hybrid quantum mechanical/mole-
cular mechanical calculations to study the
structure of molecules and used the electronic
structure program GAUSSIAN to run calcula-
tions. 

Sterling Greg Williams is a Civil
Engineering and English major at the
University of Minnesota. Greg worked with
Professor Heinz G. Stefan of the Civil
Engineering Department and St. Anthony

(Left to right) Ben Cosgrove, Amy
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Peter Mack and Jennifer Klein use the
workstations in the Supercomputing
Institute’s Scientific Development and
Visualization Laboratory.
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Falls Laboratory. His project was “Modeling
Ice Cover Characteristics of North American
Lakes.” This project used multivariable regres-
sion models, log-transform models, and a
combination of the two (“hybrid models”) to
model ice-in date, ice-out date, and ice thick-
ness for 130 freshwater lakes in the United
States and Canada. These parameters were
modeled as a function of mean air tempera-
ture, latitude, average depth, elevation, and
surface area of each lake. The goal was to
determine which model most accurately pre-
dicted measured results. 

A Computer Science major with a minor
in Japanese, Hiu (Amy) Wong attends the
University of North Carolina at Chapel Hill.
Amy worked with Assistant Professor Dong
Wang of the Department of Soil, Water, and
Climate. Her project was “Using Computer
Modeling to Predict Chemical Emission in
Soil.” Amy worked with a program that tracks
soil fumigants and chemical concentrations in
soil. The project’s goal was to increase usabil-
ity, especially for non-expert users. Amy
added several functions to the program,
including a simpler installation file, options
allowing the user to save files to different
locations, and re-centering all the GUI com-
ponents in each form in the program. She
also looked at different ways to improve the
program’s graphical depiction of chemical
concentrations in soil.

Summer 2003
Undergraduate Internship Program

The Supercomputing Institute is pleased to announce its
Undergraduate Internship Program for Summer 2003.
Appointments are for full-time, ten-week internships, and will run
from June 9 through August 14, 2003. A student interested in
becoming an intern must still be an undergraduate in August 2003
and must be a citizen or permanent resident of the United States or
its possessions.

All applications are evaluated competitively based on the qualifi-
cations of the applicant and the availability of a suitable project.
Prospective applicants should review the research projects list and
indicate projects in which they are interested, although they may be
offered other projects due to availability.

Complete application information, application forms, and proj-
ect lists are available on the Supercomputing Institute Web site at:

www.msi.umn.edu/general/Programs/
uip/summer03.html

Application forms and project lists are also available from:
Undergraduate Internship Coordinator
University of Minnesota 
Supercomputing Institute
599 Walter
117 Pleasant Street SE
Minneapolis, MN  55455

Phone: (612) 626-7620
Email: uip@msi.umn.edu

All applications and letters of recommendation must be
received by February 28, 2003.




