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AT THE SAN DIEGO SUPERCOMPUTER CENTER
High Performance Computing is
transforming the global economy

DESIGNING
PHARMACEUTICALS

The simulation of the first X-ray crystal structure of a protein

kinase molecule was hailed as a milestone in molecular biology.
Its solution will facilitate the design of tumor inhibitors and other disease-
fighting substances. Chemists continue to use SDSC’s advanced comput-
ing and visualization resources to solve other structures within this pro-
tein kinase family.
Visualization: The first X-ray crystal structure of the catalytic wnit of cyclic-AMP-dependent protein
kinase. Caleulated by Su: ylor, Daniel Kiighton and Jianhia Zheng, UCSD Chemistry
Department, under the aegis of the Computational Center for Macromolecular Structure (CCMS).
Visualized by Knighton, using Insightll v. 2.0 on a Silicon Graphics (SGI) Iris 4D|320 workstation.
The CCMS, co-dirccted by Taylor and Lynn TenEyck (SDSC), is a callaboration among UCSD's
Chemistry Department and SDSC, and The Scripps Rescarch Institute.

FINDING CAUSE AND
TREATMENT OF DISEASE

The San Diego Microscopy and Imaging Resource

(SDMIR) supports a high-voltage electron microscope,

allowing scientists to examine cell structures at high resolution.
SDSC, SDMIR, and The Scripps Research Institute are collaborat-
ing to make this electron microscope function as a computer
peripheral. The Microscopist’s Workstation will enable
researchers to operate the microscope across a high-speed net-
work from a remote location, using specially developed software
tools for data analysis.

Pictured: Tom Deerinck, Senior SDMIR Rescarch Associate, operating the high-voltage
electron microscope.

PREDICTING COMPLEX
FLUID INTERACTIONS

The evolution of drop shapes in applied shear flows was com-
puted and visualized at SDSC’s 1991 Advanced Computing

Institute. The researcher used SDSC’s visualization laboratory to determine
how the fluid motion depends on the viscosity ratio between the drop and
the suspending fluid. These studies can help industrial biochemists and
chemical engineers understand complex interactions in fluid suspension.
Visualization: Creeping flow around a deformable liquid droplet, suspended in a shear floto of a liquid
with a different viscosity and surface tension. Yellow indicates the magnitude and direction of the
welocity shear. The surface speed oit the droplet varies as indicated in the color bar. Computed and visu-
alized by Mark Kennedy (PhD graduate, UCSD Department of Applied Mechanics and Engincering

Sciences), using SDSC's CRAY Y-MP8/864 and Alliant FX/[2800.

MONITORING
POLLUTANTS

Movement of sewer effluent off the coast of San Diego,
California is shown in a frame from an uncalibrated-hydro-
dynamic model simulating the transport of particles from a major
break in the city sewage outfall. Such models can be used to select
preferred locations of future sewage pipelines and to study the
effects and transport of sewage, oil, or other pollutants along the
coast.

ical Su

Calculations and visualization by Ralph Cheng and Jon Burau, US G
the SDSC CRAY Y-MP8J864. This data was visualized using a SGI-4D s
SDSC's Adeanced Scietific Visualization Laboratory.

y, using

STREAMLINING
DESIGN AND TESTING

The aerospace industry relies on computational

fluid dynamics—the simulation of air or fluid

flow—to design, develop, and test new aeronautical config-
urations. This process enables companies to test new mod-
els quickly to select candidates for wind-tunnel testing.
Such methods used in aircraft design and manufacture can
give American companies a technological edge in the global
market.

Graphic used with permission of McDonnell Douglas

REDUCING PRODUCT
DEVELOPMENT TIME

Synthetic-diamond coatings offer much promise as a

next-generation synthetic material. Combining experi-
mentation and computer simulation shows that lateral compres-
sive stress in the growing film is the key to such synthesis and thus
will reduce product development time. A frame from the simula-
tion shows the atoms comprising the original diamond layer in
gray and the injected atoms forming the new layer in red and
green.

Caleulations by Bernard Pailthorpe, University of Sydney, Australia, using the SDSC
CRAY Y-MP8[864. The data was visualized using MDMovie (ferry Greeiberg, SDSC) ont
« SGI-4D series workstation in SDSC's Adeanced Scientific Visualization Laboratory.

About the San Diego Supercomputer Center... SDSC is a National Scienice Foundation-sponsored national computational
laboratory supporting scientific research in academia, state and local govermment, and U.S. industry. This laboratory * 18
transform engineering and scientific methodologics, supporting major advances in science and enhancing the competis of
SDSC's industrial community.
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