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GROUP EXERCISE

• What is "performance analysis"?

• Why does it matter?

• How would you determine "good" or "bad"?



Where Did the Time Go?

1. How long my code takes to run?

2. Which parts of my code take the longest?

3. Where is the parallelism in my code?

4. When timing my code

– Which version to use?

– Which input data set to use?

– Have I removed all "unnecessary" artefacts?



How long does my code take?

• "time" shell built-in

• Timers from FORTRAN 

• Timers from OpenMP or MPI

• Profilers



Shell built-in "time" command

bash

csh



FORTRAN timer

!! Lots of computational work!

1000 timesteps -> 0.15 secs in all loops out of wall clock of 0.373 secs. 



PROFILING



• Profiling is not…

– … debugging

– … tracing



Profilers

• GNU

– gprof

– gcov

• TAU

• Intel Parallel Studio: 

– VTune Amplifier (CLI & GUI)

– Vector advisor thingy

• Archer

– CrayPat / Apprentice



Profilers

Serial OpenMP MPI GPU Status

Gnu gprof
Free, but legacy & 

limited support

TAU
Free to download 

but expensive for 

committed support. 

VTune

IPS Cluster 

provides ITAC 

which could

help

Costed as part of 

IPS Professional

CrayPat

Allinea MAP

TBC



Procedure

• Profiling is a sampling technique

• So need to know where program is every 

10 msecs (say)

– Instrument code during compilation

– "intercept" calls during run time

• Instrumentation most common



Quick Examples

• Gprof (CLI)

• TAU (CLI / GUI)

• Allinea (CLI / GUI)

– MAP & Performance Reports

• As well as time profiling, Allinea MAP & TAU 

support energy profiling (via IPMP &/or RAPL)









Hardware counters

• Most (but not ARM IP) chip manufacturers 

now include PMC/HW counters

– L1, L2 Cache misses

– Use of various unit (fl.pt etc)

– Instantaneous power

• May need 'root' access

• Various tools/libraries may access

– PAPI – common interface (eg called by TAU)

– CrayPat, Allinea MAP, …



The Art of Profiling

• How to know when to parallelise

• How to know when not to bother


