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Score-P - A Joint Performance Measurement Run-Time
Infrastructure for Periscope, Scalasca, TAU, and Vampir:
Basic Usage
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Scalable performance measurement
infrastructure for parallel codes
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Score-P

= Community effort for a common performance tools infrastructure
= Score-P instrumentation and measurement system
= Common data formats for tracing (OTF2) and profiling (CUBE4)

= Developer perspective:
= Save manpower by sharing development resources
= Invest in new analysis functionality and scalability
= Save efforts for maintenance, testing, porting, support, training

= Commitment to joint long-term cooperation
» Development based on meritocratic governance model
= Open for contributions and new partners

» User perspective:
= Single learning curve
= Single installation, fewer version updates
= Interoperability and data exchange
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Score-P functionality

= Provide typical functionality for HPC performance tools
= Support all fundamental concepts of partner’s tools

» Instrumentation (various methods)

» Flexible measurement without re-compilation:

= Basic and advanced profile generation
= Event trace recording
= Online access to profiling data

= MPI/SHMEM, OpenMP/Pthreads, and hybrid parallelism (and serial)
= Enhanced functionality (CUDA, OpenCL, OpenACC, highly scalable I/0)
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Hands-on:
NPB-MZ-MPI / BT

core-
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Performance analysis steps

= 1.0 Program instrumentation
= 1.1 Summary measurement collection
= 1.2 Summary analysis report examination
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Local installation

= VI-HPS tools available via module system

% module load intel/2019 intelmpi/2018

Loading Intel Suite, Version 19.0.1.144: Compilers (C/C++/Fortran), MKL, TBB,
Intel MPI Suite 2018.4.274 Loaded

Intel MPI’s default binding 1s set to OFF, you can override this

% module load UNITE scorep cube/4.4.2

UNITE loaded

scorep/5.0-rcl-intell9-intelmpi2018 loaded

cube/4.4.2 loaded
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Countdown Example instrumentation

scorep:
..; scorep ${MPICC} ${FLAGS DEBUG} ${SRC} -o S$S{EXE} -1lm

» Check common/make.def

=‘scorep’ prefix to compiler
and linker adds
instrumentation
automatically
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Countdown Example instrumentation

%

cd 3_countdown

= Return to root directory
S make scorep and Clean-up

= Re-build executable using
Score-P compiler wrapper
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Measurement configuration: scorep-info
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[©)

% scorep-info config-vars --full
SCOREP ENABLE PROFILING
Description: Enable profiling
[...]
SCOREP ENABLE TRACING
Description: Enable tracing
[...]
SCOREP TOTAL MEMORY
Description: Total memory in bytes for the measurement system
[...]
SCOREP EXPERIMENT DIRECTORY
Description: Name of the experiment directory
[...]
SCOREP FILTERING FILE
Description: A file name which contain the filter rules
[...]
SCOREP METRIC PAPI
Description: PAPI metric names to measure
[...]
SCOREP_METRIC RUSAGE
Description: Resource usage metric names to measure
[... More configuration variables ...]

= Score-P measurements
are configured via
environmental variables
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Summary measurement collection

oe

export SCOREP TIMER=clock gettime » Check the Output of
export SCOREP EXPERIMENT DIRECTORY=scorep countdown sum

${MPIEXEC} -np 8 ./countdown.exe the application run

o° o°

am rank
am rank
am rank
am rank
am rank
am rank

running on nrm2l14.hpc.itc.rwth-aachen.de
running on nrm2l4.hpc.itc.rwth-aachen.de
running on nrm2l4.hpc.itc.rwth-aachen.de
running on nrm2l4.hpc.itc.rwth-aachen.de
running on nrm2l4.hpc.itc.rwth-aachen.de
running on nrm2l4.hpc.itc.rwth-aachen.de
am rank running on nrm2l4.hpc.itc.rwth-aachen.de
am rank running on nrm2l14.hpc.itc.rwth-aachen.de
Process 1 has received the bomb (46 on the clock) and is still alive!
Process 2 has received the bomb (42 on the clock) and is still alive!
Process 3 has received the bomb (39 on the clock) and is still alive!

HHHH H H H s
NP OO0 W

[... More application output ...]
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BT-MZ summary analysis report examination

5 1s » Creates experiment
countdown.c countdown claix2018.sh countdown.exe Makefile . ] .

Scorep countdown sum dlrectory |nC|ud|ng

b LE EEAEAS GELmIREI S = A record of the measurement

profile.cubex scorep.cfqg

o

% scorep-score —r scorep countdown sum/profile.cubex configuration (scorep.cfg)

= The analysis report that was
collated after measurement
[OQutput of scorep-score] (profile.cubex)

o

% cube scorep bt-mz_ sum/profile.cubex

» Interactive exploration
[CUBE GUI showing summary analysis report] with Cube
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Trace measurement collection

% export SCOREP_ TIMER=clock gettime » Check the Output of
% export SCOREP EXPERIMENT DIRECTORY=scorep countdown trace . .
% export SCOREP ENABLE TRACING=yes the application run

oe

$ {MPIEXEC} -np 8 ./countdown.exe

I am rank 2 running on nrm2l4.hpc.itc.rwth-aachen.de
I am rank 3 running on nrmZ2l4.hpc.itc.rwth-aachen.de
I am rank 5 running on nrm2l4.hpc.itc.rwth-aachen.de
I am rank 6 running on nrm2l4.hpc.itc.rwth-aachen.de
I am rank 0 running on nrmZ2l14.hpc.itc.rwth-aachen.de
I am rank 1 running on nrm2l4.hpc.itc.rwth-aachen.de
I am rank 4 running on nrm2l4.hpc.itc.rwth-aachen.de
I am rank 7 running on nrmZ2l4.hpc.itc.rwth-aachen.de

Process 1 has received the bomb (46 on the clock) and is still alive!
Process 2 has received the bomb (42 on the clock) and is still alive!
Process 3 has received the bomb (39 on the clock) and is still alive!

[... More application output ...]
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