The SciDAC Performance Engineering Research Institute has three main thrusts:
R E S U LTS O F T H E P E RI S U Rv EY « application modeling and performance prediction;
« automated performance tuning; and
o F S ° DAC A P P L I CATI 0 N S « direct engagement with SciDAC application projects.

The initial PERI engagement activity was a survey of the SciDAC application teams. The primary goal of the survey is to capture
information that can be used to guide the other application engagement activities, ensuring that realistic SciDAC performance
priorities are met. The survey consists of three main sections: project contact information, performance issues, and code
characteristics and structure. The code characteristics and structure are essential for designing automated performance tuning
support. In addition, they can shape the form of performance models. Finally, characteristics common across many of the
applications, such as the use LAPACK, indicate opportunities to improve performance of many applications with one focused effort.

LANGUAGES CODE CHARACTERISTICS

Languages Used Number of Languages Used by Various Projects Code Size (lines) Libraries Used
14
Java >1M
12 FFTW
Assembly m
10 500K - 1M BLas EEED
2 a
R python  [IIEN £ netcOF  [NIEL
8 S 8 a
g per L s 250K - 500K H PETSc
2 5 6 H
i H
Z oo 250 ScaAPAGK
]
2 LAPACK
< 100K
Forren - | . 3 2 4 6 8 0o o2
0 5 10 15 20 1 2 3 5 0 2 4 6 8 10 12 14 16
Frequency of Use Number of Languages Used Number of Projects

Number of Projects Using Library

CODE DEVELOPMENT AND REUSE TECHNIQUES USED
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PERFORMANCE GOALS CITED PERFORMANCE BOTTLENECKS CITED

scaling 6 (110005, 3100005, 2 1000005 of processes) FFTs Interprocess communication 6

FLOPS 8.(120%,140%, 3 50% of peak) linear algebra 7 Gollective communication 1

speedup i) AMR 1 Graph partitioning 1

lower overhead 1 memory access 3 10 3

application specific 7 (e, calendr years simiatediay) Serial code 2 Gode coupling 2
Load balancing 3
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