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Mission
To curate a suite of proxy applications that are representative of the intended characteristics of their

respective parent applications and are easy to obtain and use. Characteristics include hardware bottlenecks

(e.g., memory, computation, communication) and programming models.

Proxy App Suite v2.0 Quantitative Assessment

Goal: Understand how well proxies represent parent applications
guantitatively at hardware level - better proxies in future

AMG miniVite
CANDLE Benchmarks NEKbone
Ember PICSARIite
ExaMiniMD SWilite

* Representative problems/sizes
* Detailed profiling

Quantitative characterization
 Statistical proxy/parent app comparison

Laghos SWEFFT
MACSio thornado-mini

miniAMR XSBench

miniQMC Quantitative Comparison

Methodology  Explored how the communication of a proxy application relates to its parent
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* 53 proxy applications now in our catalog. Always looking for more MPI Application . Used two quantification methods:
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W SWFFT - proxy for HACC
1. KB/sec - Total size of data transferred (KB)

* Improved metadata to track provenance and sponsors of proxies A Bt s g B Jotal execution time (sec

2. MPI KB/sec - Total size of data transferred
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B SW4 - parent
W SWdlite - proxy for SW4

2. Proxy filtered by Parent (KB) / total time spent in MPI (sec)
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Problem Size Discussion
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Roofline - Intel(R) Xeon(R) Platinum 8180M CPU PENNANT QU|CkS|IVer

Instruction mix for PENNANT (sedovbig) and Quicksilver (Coral2) Instruction mix for SW4lite (LOH1-h100)
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o Instruction mix for NEKbone Stall cycle breakdown for PENNANT gpumain2 kernel on V100
a Observations:
g e All four proxy apps are limited by memory performance on P100 and V100 GPUs.
* Applications that are latency-bound on P100 remain latency-bound to same degree on V100, in spite of improvements to
.- . . cache/memory hierarchy.
Added additional information to the proxy app catalog . swalite improved from 14% to 16% of peak
* Performance bounds and data « PENNANT remained at 8%
& * Problem size and run inform'ation . « Above instruction mixes are shown for P100. Integer instruction counts, which include address calculations, are reduced and can
* Important code segments with cache and memory bandwidth data be performed simultaneously with floating point operations on V100 and thus have less impact on V100.
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