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How to instrument HPC application codes and
make measurements using the POP tools Score-P and Scalasca

1. Do base run of HPC application first

2. Instrument HPC application with Score-P

3. Perform profile measurement 

A. Optimize measurement configuration for filtering and tracing

4. Perform trace measurement and analyze it with Scalasca
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What you will learn



• Access to HPC cluster or Linux workstation/laptop

• Including development software (Compiler, MPI library)

• Access to the source code of the application to analyze

• POP tools Score-P and Scalasca installed
• Make sure “bin” subdirectories of tool installation prefixes are in $PATH
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Prerequisites 



3. Analysis

Performance Analysis Workflow
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Performance Analysis Workflow
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Performance Analysis Workflow

6

Score-P
instrumenter

Instrumented 
executable

Application 
source files

Instrumented 
application

Score-P
library

PAPI
library

Summary
CUBE4 profile

Optimized measurement
configuration (e.g. filter)

Scalasca
trace analysis

Trace analysis
CUBE4 profile

Local OTF2
trace files

CUBE
tools

CUBE4
Profile

CUBE
browser

3. Analysis1. Instrumentation 2. Measurement

scorep …
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• Measurement of simple Jacobi solver

• Solves Poisson equation on rectangular grid assuming

• Uniform discretization in each direction

• Dirichlect boundary conditions

• Available in multiple variants

• C, C++ or Fortran source code

• MPI, OpenMP, or hybrid (MPI+OpenMP)
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Demo



Demo: Base Run of Application 
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Notes
• Compile

application
• Execute

application 
with 2 threads
on 2 processes

• Write down
execution time
for later
comparison



Demo: Instrument + Profile
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Notes
• Make sure

tools are
in $PATH

• Instrument:
prepend scorep

• Measure
profile:
prepend scan

• Compare
execution
time to check
overhead



Demo: Optimize Measurement Configuration (Score)
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Notes
• Optimize

measurement
config: scoring
with
square -s

• Also does
post-processing

• Potential
need for
filtering
→ see user

guides
• Set SCOREP_

TOTAL_
MEMORY



Demo: Trace + Analyze

11

Notes
• Measure

trace:
prepend scan
• –q:

profile off
• –t:

trace on

• After trace
measurement,
Scalasca
trace analyzer
runs
automatically



Extended and more detailed example based on
NAS Parallel Benchmark (NPB) BT

• Scalasca documentation
• A full workflow example

• Score-P documentation
• Performance Analysis Workflow Using Score-P

• Slides from 33rd VI-HPS Tuning Workshop
• Score-P instrumentation & measurement toolset

• Score-P analysis scoring & measurement filtering

• Score-P specialized instrumentation and measurement (Advanced)

• Scalasca automated trace analysis
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Further  Useful  Information

https://www.nas.nasa.gov/publications/npb.html
https://apps.fz-juelich.de/scalasca/releases/scalasca/2.5/docs/manual/start_workflow.html
http://scorepci.pages.jsc.fz-juelich.de/scorep-pipelines/docs/scorep-6.0/html/workflow.html
https://www.vi-hps.org/training/tws/tw33.html
https://www.vi-hps.org/cms/upload/material/tw33/Score-P_basic.pdf
https://www.vi-hps.org/cms/upload/material/tw33/Score-P_filtering.pdf
https://www.vi-hps.org/cms/upload/material/tw33/Score-P_special.pdf
https://www.vi-hps.org/cms/upload/material/tw33/Scalasca.pdf
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Where to get help

Tool Support Email

Score-P support@score-p.org

Scalasca, Cube scalasca@fz-juelich.de

mailto:support@score-p.org
mailto:scalasca@fz-juelich.de
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Contact:
https://www.pop-coe.eu
pop@bsc.es
@POP_HPC
youtube.com/POPHPC
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