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This summer, 11 students participated
in the Supercomputing Institute’s
Undergraduate Internship Program.

The interns were selected from 67 applicants
at colleges and universities in the United
States and Puerto Rico. They spent 10 weeks
working closely with faculty members and
their groups involved in research at the
Supercomputing Institute.

The Undergraduate Internship Program,
now in its 13th 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 and to decide
on an interesting area of research. The pro-
gram encompasses digital simulation and
advanced computation and all aspects of high-
performance computing and scientific model-
ing and simulation, as well as graphics, visuali-
zation, informatics, and high-performance
network communications. The interns work
on projects from a wide range of scientific and
engineering disciplines, including astronomy,
biochemistry, biomedical engineering, chemi-

cal engineering, computer science, electrical
engineering, pharmaceutics, physics, soil sci-
ence, and wood and paper science. The
interns also give presentations about their
work to the rest of the intern group and to
faculty researchers at the Institute.

Ryan Abo is a Computer Science and
Math major at Albertson College of Idaho in
Caldwell, Idaho. He worked with Associate
Professor Dong Wang, Department of Soil,
Water, and Climate and Supercomputing
Institute Associate Fellow. Ryan’s project was
entitled “Uncertainty Analysis on Chain-2D.”
This project involved modifying and adding
utility to Chain-2D, a computer program that
models solute transport in different types of
soil. Ryan created a simulation that modeled
solute activity in 3 soil types over a 10-day
period.

University of Minnesota Chemical
Engineering major David Adrian worked
with Regents Professor L. E. Scriven,
Department of Chemical Engineering and
Materials Science and Supercomputing
Institute Fellow. David’s project, “Numerical
Methods and Solutions to Diffusion Prob-
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lems,” involved writing programs in FORTRAN

to model the drying of a layer of polystyrene
in the solvent toluene. In working on this
project, David had to deal with the non-lin-
earities inherent in drying problems and used
finite difference techniques to develop the
necessary algebraic equations.

Brian Cornell, a Computer Science major
at Northwestern University in Chicago,
Illinois, worked with Professor Thomas W.
Jones, Department of Astronomy and Super-
computing Institute Fellow. For his project,
“Analysis and Visualization of Simulated
Radio Jets,” Brian wrote code to convert data
formats, analyze the shape of data, automate
visualization processes, perform filters on visu-
alized data, and view slices of data interac-
tively. During his presentation, Brian showed
the movies he created of different aspects of
simulated radio jets.

Rachit Jain, who majors in Electrical
Engineering at the University of Michigan in
Ann Arbor, Michigan, worked with Professor
Ronald A. Siegel in the Department of
Pharmaceutics. The objective of Rachit’s proj-
ect, “Optimal Periodic Control: The Delivery
of Nitroglycerin,” was to learn about optimal
periodic delivery theory and to apply it to a
clinically significant problem, the delivery of
nitroglycerin to relieve chest pain. Rachit
modified two MATLAB scripts to make them
better able to simulate the best way to use a
periodic drug delivery system.

Computer Science major Eric Lantz, from
Carleton College in Northfield, Minnesota,
worked in the laboratory of Professor David
D. Thomas, Department of Biochemistry,
Molecular Biology, and Biophysics and
Supercomputing Institute Fellow. His project
was entitled “Molecular Dynamics Simu-
lations of Spin-Labeled Myosin.” Eric used
the molecular dynamics program CHARMM to
simulate Dictyostelium myosin spin label
motion. He then extracted and manipulated
the data and compared it with electron para-
magnetic resonance spectroscopic experi-

ments. His work was successful; in most cases,
his results were reasonably close to those
obtained experimentally.

David Nordsletten, a University of
Minnesota Biomedical Engineering major,
worked with Assistant Professor Victor H.
Barocas, Department of Biomedical
Engineering and Supercomputing Institute
Associate Fellow. David worked on a project
entitled “Structured Finite Element Methods
and Object Embedding.” For this project,
David modeled steady low-Reynolds-number
flows for a number of boundary conditions.
He also developed a means for embedding
objects into a regular finite element method
mesh. An important result of this project was
the development of a framework from which
a very general code can be written to embed
any object regardless of shape.

University of Minnesota Biomedical
Engineering major Justin Sjulson worked
with Professor Christopher W. Macosko,
Department of Chemical Engineering and
Materials Science and Supercomputing
Institute Associate Fellow. Justin’s project was
called “Mapping Chaotic Mixing Flows Using
Computational Fluid Dynamics.” The pur-
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pose of this project was to model chaotic mix-
ing. Justin created meshes for several geome-
tries, the most important of which were a
double-walled couette and an asymmetrical
mini-mixer, and studied them using pathlines,
particle tracking, animations of velocity con-
tours and vector fields, and Poincaré sections.

Jason Slaunwhite is a Computer Science
and Physics major at Union College in
Schenectady, New York. He worked with
Professor John R. Hiller, Department of
Physics at the University of Minnesota Duluth
Campus and Supercomputing Institute
Associate Fellow, on a project called “Basis
Function Expansion for Coupled Integral
Equations in Quantum Field Theory.” The
specific goal of this project was to determine
the minimum number of basis functions
required to accurately calculate the coupling
strength of a system of integral equations
expressed in terms of a single unknown func-
tion. Jason worked on a program that will
allow numerical experiments to determine
whether or not basis function is a suitable
method for solving a coupled system of equa-
tions with several unknown functions.

Brendan Soar, a Computer Engineering
major at Vanderbilt University in Nashville,
Tennessee, worked with Professor Yousef Saad,
Department of Computer Science and
Engineering and Supercomputing Institute
Fellow. Brendan worked on a program devel-

oped by Professor Saad called SPMATH. He
coded and debugged a configure script and
Makefile for this program. Additionally, he
made some adjustments to the program in
order to make it more user-friendly, including
writing several demo scripts and adding fea-
tures that make the syntax more forgiving.

Computer Science major Michael Tobin
from Macalester College, St. Paul, Minnesota,
worked with Professor David J. Lilja,
Department of Electrical and Computer
Engineering and Supercomputing Institute
Fellow. Michael’s project was to develop a C
compiler for the Very Small Processor
Architecture (VeSPA), a processor developed
by Professor Lilja and his colleague Sachin
Sapatnekar for use in a textbook. Michael
started with a textbook compiler, added sup-
port for arrays to make it more useful for the
C language, and added a loop construct for
convenience. Another addition is a simple
input/output system integrated into the com-
piler so that the programmer can view vari-
ables to help debug the program without
needing to look at the registers or main mem-
ory.

Vasili Zhdankin, a Computer Engineering
major at the University of Minnesota, worked
with Associate Professor Shri Ramaswamy,
Department of Wood and Paper Science and
Supercomputing Institute Associate Fellow.
Vasili worked with several programs written
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by graduate students in the Ramaswamy
group, combining them as modules in a single
application named POROMEDIA, which will
be run on Windows-based personal comput-
ers. To do this, Vasili learned how the original
programs worked, improved input/output
functionality to allow the final users more
flexibility, and, especially, optimized the mod-
ules to balance run times with memory
requirements.

Participating in the Supercomputing
Institute intern events this summer was
Michael Torrez, a graduate student intern
with the University of Minnesota’s Bridges to
Doctorate Degree program. Michael worked
with the research group of Professor William
B. Gleason, Department of Laboratory
Medicine and Pathology and Supercomputing
Institute Fellow, on a project entitled,

“Interaction of Fibroblast Growth Factors
With Heparin Model Compounds.”

Summer 2004
Undergraduate Internship Program

The Supercomputing Institute is pleased to announce its Undergraduate Internship Program for Summer 2004. Appointments

are for full-time, 10-week internships, and will run from June 14 through August 20, 2004. A student interested in becoming
an intern must still be an undergraduate in August 2004 and must be a citizen or permanent resident of the United States or its
possessions. Applicants are evaluated based on the qualifications of the applicant and the availability of a suitable project.

Complete application information, application forms, and the project list can be found on the Supercomputing Institute Web
site at:

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

Internships are available in the areas of: aerospace engineering and mechanics; astronomy; biochemistry; biomedical engineer-

ing; chemical engineering; chemistry; civil engineering; electrical and computer engineering; geology and geophysics; mathe-
matics; mechanical engineering; physics; and veterinary pathobiology. Additional projects may also become available.

For more information, contact:
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 March 1, 2004.
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