
Drug Display designed to aid the clinician in monitoring and predicting the con-
centrations and effects of drugs administered during a surgery.
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Cardiovascular and Pulmonary Displays organized to show functional relation-
ships between variables and to increase pattern recognition for disease states.
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Stefano Foresti, Director of CROMDI, Senior Scientist of CHPC; Julio
Bermudez, Associate Professor of Architecture; Jim Agutter, Assistant
Director of CROMDI, Research Asst. Prof. of Architecture; Frank Drews,
Assistant Professor of Psychology; David Strayer, Associate Professor of
Psychology; Elizabeth Tashjian, Associate Professor of Finance; Dwayne
Westenskow, Professor of Bioengineering, Anesthesiology; Noah Syroid,
Researcher of Biomedical and Computer Engineering
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IntuInfo+Anesthesia shows 13 variables on a single screen in real time (Heart
Rate: HR; Diastolic, Systolic and Mean Blood Pressures: DBP-SBP-MBP;
Arterial Oxygen Saturation (Sa O2 Respiratory Rate (RR), Tidal Volume (VT) and
gas inspired and expired content (O2 and CO2).



Julio C. Facelli, Center for High Performance Computing,
University of Utah
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IntuInfo+Finance displays four zoomable views: Macro, Middle (details in the
top and bottom right images), Micro (zoomed and described below), and a
Custom Toolkit.




Micro-View  displays three objects showing the current information on a single
stock. Quote information:  price, bid, ask, spread, bid size, ask size, and reference
to typical values. Trade information:  current price, prior close, day's range,
standardized trading volume. "Who is in the market":  volume segmented by trade
size and by up and down volume. Trending Micro Display: daily return and vol-
ume information (filled circles) for two stocks.

Macro-View  shows day's price change, volume, and percentage holdings for the
sectors in an index or portfolio. Middle-View  shows the same variables for the
stocks in a selected portfolio.
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Dancer drives the visual expression.
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Data mining cluster:
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Visualization cluster:
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Cycle farm cluster:
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.Prof. Lisa Cannon-Albright, Medical Informatics:
"Heritable Mechanisms Underlying Individual Variations in
Disease and Treatment Response for Prostate Cancer."

.Prof. Thomas E. Cheatham, III, Medicinal Chemistry:
"Simulation of the Structure and Dynamics of Nucleic Acids." 
.Profs. David M. Grant, Ron Pugmire and Julio Facelli,
Chemistry and CHPC: "Carbon-13 Magnetic Resonance:
Methods and
Theory" and “Biological Applications of Parallel Genetic
Algorithms.”
.Prof. Gregory A. Voth, Chemistry: "Simulations of Proton
Translocation in Biomolecules" and "A New Method for
Biomembrane Simulations."
.Prof. Jeffrey A. Weiss, Bioengineering: "Mechanics of the
MCL in Normal and ACL-Deficient Knees."
.Prof. Robert B. Weiss, Human Genetics: "Mouse Genome
Scaffolding" and "Full-Length Sequencing of Cancer
Related cDNAs." 
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Parallel processing cluster:
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Figure 1:  Bioinformatics Meta-Cluster Design
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Martin Cuma, Center for High Performance Computing,
University of Utah
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Simple timing
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Serial code profiling

��
 �����
���
 ���
 �������
����
 �����
 �����������=�
 �����	

���
 �����
 ����
 ������
 ��
 ��
 ���
 ��
 �������
 �
 ��������
 ��
 ����
 ���
�����
 ���
�����������
 ������
����
��
 ���
 ����	
���
�����������
�����������
�������
��
����
����
��
���
�����
+�
����
���
�������
��
������	
�����
��
�
������
��
���������
�����
���������
��
������
���
���������
3��������
���
�������
����
�������
����������
�����
��
���
������
��
���
������
�����������
�����������


����
 @����
 ���
#��D2
 ������
 F�����	G
�����
 ��
 �����
 ��
3������
'������
��������
��
��������
����������
#��
����
����
�������
 ���
����������
����
 -pg ����
 -����
>97
���������
��
+�����
���
'�����
���������
��
8�����0
���
���
���
�����������
#��
����
 ��
���������
 ��
 ���
 ����
F��������	G
���
 ���
 �������
���
���������
��
�
����
������
����
���
�����
��������

8�������	
��
��
�����
��
��
����
���
���
����
�����
����
����
��
���������
'�������
��������
 �����
���
��
����
 ���
 ����
���"
����	
����
��������
���
������
����
����
����
������������
9���	
����
�����
�������
���
���
�����
��
�����
+�
@����	
���
��������
��������
����
��
������
F����	G
��
���
#��D2
F������G
����
���$�
����
����
'
����
��������
����
���
 -���
 �����
 -fprofile-arcs -
ftest-coverage ����
���������0	
�����
�����
���$�
����
����
'
���

������
����������

#��
3�������
>����
��������
�����
���������
��
+�����
����
��������
���
���
�������
��������	
F�������G
3������
��������
��
����$��
��
���������
���
���$���
���
�������
����
����
-Mfunc	
��������
��������
����
����
-Mlines�
+�
����
�����	
�����
���
���"
����
 ��
 ��������	
 ����
 F����������G
 ��
 ��������	
 ����
 ���
 ��
������
��
������
���
���
�������
����
������
��
�
������
���
����
��
���
���������
�������
#��
����
���
��
�������
�������6��
��
����
%���
���
�����������
��������	
���
����$���
��
���
��������
��������
��������
���
������
�����
Figure 1 �����
�
������
���"
����
������
��������
��
�������



������	
����
�������
������
��������
���������
�����
 ����
�������
 ���������
 ��������
 ��
 �
 �����������
 �����������
��������
 �����������
 ������"�����
 ���������
 ������������
 !��
����
 ����
 ���
 @����	
 +����
 -������
H�+0
I#���	
 �����
 ��
 ��
 �����
���������
���
��
���
��������
��
��������
��
���
�
��������
���������

Figure 1. Program profile display in pgprof. 
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Parallel Virtual File System:
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Loop optimization techniques
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Figure 3. Example of loop tiling. Untiled loop on the left, and 2x2 tiled loop on
the right. The tiled loop keeps values f11, f12, f21, f22 in the processor registers.
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Figure 4. Example of loop interchange. Loop on the left accesses the data in very
slow strided fashion (Fortran stores arrays in column-major order, i.e. index i
changes the fastest). Loop on the right accesses the data optimally.
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Compiler optimizations and optimized mathematical
libraries
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Figure 2. Vampir Global timeline view displaying user run time (green) and com-
munication (red). Blue lines between processes represent communication calls.
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Robert McDermott, Staff Scientist for Visualization, Center for
High Performance Computing
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