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Introduction

* Inrecent years, there are more and more
“unused” cores in HPC clusters.

 We considered a framework called UTHelper to
leverage the “unused cores” to provide some
supportive function to the main computation.

« Dynamic profiling during the execution of main
computation can be achieved on the “unused
cores’.



Proposed framework

 The Helper Threads on the “unused cores”
monitor the execution of user process and
provide optimization processing.
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Functions of the UTHelper are... (example)
(DReal-time performance profiling
@Automatic adjustment of the number of parallelism and thread affinity




Implementation

« SystemTap[1l] detects the occurrence of events,
runs the handler as a quick sub-routine and then
resumes.

* PAPI[2] access the hardware performance
counters and collect performance metrics.
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Function hooking
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Interval profiling with
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Interval profiling: PAPI, PAPI-C[3]
Optimization processing: OMPT[4]

[3] Terpstra, D., Jagode, H., You, H., Dongarra, J. "Collecting Performance Data with PAPI-C*
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Preliminary experiments

Table 1: Experiment Environment.

CPU Intel(R) Xeon(R) Platinum 8260L
Number of cores 24x 2
Frequency 2.4 GHz
Compiler Intel C++ Compiler v19.0.5.281

« Dynamically collecting performance information
Ike clock cycles during the execution of NAS
Parallel Benchmark FT

« Evaluating the negative impact to main
computation when running heavy computation
on the “unused cores”



Results

Slow down clock
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Fig a. Ratio of total clock cycles over reference Fig b. Overhead of execution time over the baseline

clock cycle during execution

#threads 1, computing clock cycles |, #(dark cores) 1, overhead of
which indicates the degradation of execution time 1
Turbo Boost.




Conclusion and future work

* Dynamic profiling on the unused can be
achieved.

 The overhead to main computation is not
significant.

« Optimization processing like dynamic adjusting
the number of threads and thread affinity based
on the result of profiling will be researched in the
future.
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