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PMIib that provides a function of thread performance monitoring

O  /NEFEE—, JUKRIIT, T 819-0395 &M i P4 X G 744, E-mail : keno@cc.kyushu-u.ac.jp

=k ME,

HHF R-CCS, T 650-0047 5 i e [X & BRI fT 7-1-26, BE-mail : kazunori.mikami@riken.jp

Kenji ONO, Research Institute for Information Technology, Kyushu University

Kazunori Mikami, R-CCS RIKEN

PMlib is an open-source software to measure the behavior of the applications and is applicable to a wide range of
architectures. This paper introduces a measurement function of threading performance of the PMlib at run-time
of scientific applications. The usage of PMlib is very simple; the only things to do is to insert several APIs such
as instance, initialization, measurement and reporting, to a source code.
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Tab. 1: List of basic APIs

C++ [ function

initialize initial setup
setProperties | set sections property
start start of section

stop end of section

print basic report

printDetail per process report
printThreads | per thread information
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#include <PerfMonitor.h>
using namespace pm_lib;
PerfMonitor PM;

int main(int argc, char *argv([])

{

PM.initialize();
PM.setProperties("Koko!", PM.CALC);
PM.start ("Koko!");

mykernel() ;

PM.stop ("Koko!");

PM.print(stdout, "", "");
PM.printDetail (stdout);

return 0;

}
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List 1. An example of basic report.

# PMlib Basic Report

Timing Statistics Report from PMlib version 5.0.4
Linked PM1lib supports: MPI, OpenMP, HWPC, no-O0TF
Host name : g05-040

Date : 2016/06/22 : 01:53:20

Parallel Mode: Hybrid (2 processes x 4 threads)
The environment variable HWPC_CHOOSER=FLOPS is provided.

2.005677e+00 [sec]
Total time of measured sections = 1.996694e+00 [sec]

Total execution time

Exclusive sections statistics per process and total job.
Inclusive sections are marked with (*)

Section | call | accumulated time[sec] | [hardware counter byte counts]

Label | | avr  avr[%] sdv  avr/call | avr sdv  speed

Second section(*) 1 1.733e+00 86.77 9.56e-03 1.733e+00 4.603e+09 7.07e-01 2.66 Gflops(*)
Subsection X 3 6.975e-01 34.94 1.18e-03 2.325e-01 1.438e+10 2.12e+00 20.61 Gflops
Subsection Y 3 6.962e-01 34.87 1.60e-03 2.321e-01 1.381e+10 2.12e+00 19.83 Gflops
First section 1 2.309e-01 11.56 1.50e-05 2.309e-01 4.090e+09 4.77e-07 17.71 Gflops
Sections per process 1.625e+00 -Exclusive CALC sections- 3.228e+10 19.87 Gflops
Sections total job 1.625e+00 -Exclusive CALC sections- 6.455e+10 39.73 Gflops

List 2. An example of detail report.

# PM1lib hardware performance counter (HWPC) Report
Label Section-A

Header 1ID : SP_OPS DP_0OPS [Flops]
Rank 0 : 1.600e+09 1.300e+02 2.177e+09
Rank 1 : 1.600e+09 1.230e+02 2.178e+09
Label Section-B

Header 1ID : SP_OPS DP_0OPS [Flops]
Rank 0 : 1.600e+09 1.160e+02 1.088e+09
Rank 1 : 1.600e+09 1.130e+02 1.089e+09

List 3. An example of thread report. In this case, 4 threads are used. The section A is executed 2 time for all
processes. In the section B, thread 1 and 3 are executed 4 times while thread 0 and 2 are idle.

# PMlib Thread Report for MPI rank O
Label Section-A

Thread call time[s] ti/tav[%] SP_0OPS DP_0OPS [Flops]
0 2 T7.347e-01 100.0 4.000e+08 3.100e+01 5.445e+08
1 2 7.347e-01 100.0 4.000e+08 3.100e+01 5.445e+08
2 2 7.348e-01 100.0 4.000e+08 3.500e+01 5.444e+08
3 2 7.351e-01 100.0 4.000e+08 3.300e+01 5.442e+08

Label Section-B

Thread call time[s] ti/tav[%] SP_0OPS DP_0PS [Flops]
0 0 0.000e+00 0.0 0.000e+00 0.000e+00 0.000e+00
1 4 1.469e+00 100.0 8.001e+08 5.700e+01 5.445e+08
2 0 0.000e+00 0.0 0.000e+00 0.000e+00 0.000e+00
3 4 1.470e+00 100.0 8.001e+08 5.900e+01 5.442e+08
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