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Performance Analysis of
OpenSHMEM Applications with TAU Commander

Approach: Implement support for callsites, OTF2 traces, and
merged profiles in TAU Commander / TAU Performance System®:

• Callsites show where each OpenSHMEM API call occurred in 
the unmodified application binary,

• Native OTF2 trace generation reduces software dependencies 
to highlight one-sided communication bottlenecks,

• Merged profiles minimize I/O overhead at extreme scales,
• TAU Commander simplifies instrumentation and analysis.

Goal: Easily characterize the performance of OpenSHMEM
applications operating at extreme scales without modifying the
application or relying on tool interfaces like PSHMEM.

Results: TAU Commander supports SHMEM applications for easy
and intuitive application profiling at scale. The performance of
production OpenSHMEM applications executing on dramatically
different systems may be directly compared.
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TAU Commander observes the context
of a user’s actions to simplify tasks and
provide helpful feedback in case of
error. It is built around a declarative
compatibility engine that models user
requirements and available resources to
determine the most sensible course of
action. To support OpenSHMEM, we
updated this system to include TAU’s
OpenSHMEM instrumentation features.
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ISx OpenSHMEM Profile on Cori KNL and Xeon

dynamic.exestatic.exe

TAU

PDB	file

PDT

select.tau

SHMEM	
Headers

wr.c wr_dynamic.c Makefile

libwrapper.solibwrapper.a

ld -wrap LD_PRELOAD

OpenSHMEM instrumentation with the TAU Performance System®.

Target

Measurement

Application

• Target: System hardware and software:
• Host architecture & OS, compilers, etc.

• Application: Application characteristics:
• OpenSHMEM, MPI, CUDA, linkage, etc.

• Measurement: Desired performance data:
• Profile, trace, or both.
• Runtime instrumentation parameters.
• Measurement parameters.

TAU Commander’s T-A-M model for performance engineering workflows.

Event-based sampling with callsites on Cori KNL.

OTF2 trace of ISx on Cori and visualized in Vampir.
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