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Profiling

Collect statistics of a program run

– Timing of functions / source code lines

– Number of function calls

– Call graph

Timings are collected by statistical sampling (100/1000 Hz rate)

– Small run times may give inaccurate results

Measurement influences run time

– Impact on compiler optimization

– Overhead due to interruption of normal program flow (cache, 
registers, pipes etc.)

– Program will run slower with profiling
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Gprof Usage

Compile and Link complete program with -pg and optimization:

– Consider turning off inlining to avoid loss of information

Run as usual

– Use small but representative input data

– Profiling information is written to file gmon.out

Extract the profile using the gprof command:

Gprof
 

online manual: http://sourceware.org/binutils/docs/gprof/

icc -pg -O3 -g -fno-inline -o myprog main.c utils.c

gprof myprog
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Gprof Usage
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Gprof Output: Flat Profile

gprof ./exampleC

10 times higher 
runtime is a known 
bug in older Linuxes
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Gprof Output: Call Graph

gprof ./exampleC
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Gprof Output: Line-by-line Profile

Compile with

 
-g -pg 

gprof -l ./exampleC
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Exercise on Phobos
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Login to Phobos

Login into your PC with

Open a SSH connection to phobos.hrsk.tu-dresden.de

Start -> Programme

 
-> SSH Secure Shell -> Secure Shell Client

Enable X11 forwarding:

Switch it on!
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Start X Server: Start -> Programme

 
-> XWin32 -> XWin32

Connect to phobos:

Login to Phobos

phobos.hrsk.tu-dresden.de

XX

X
w

in

 

!



Gprof 11

First Steps after Logging in

All necessary modules are already loaded via .bash_login

If you need an editor use: vi, mcedit, nedit, kwrite, or kate

Start an interactive batch session

– bsub -U perfprac#0 -n 1 -Is -W 8:00 bash

We will use GNU and Intel Compilers

– Intel (version 11): icc, ifort

– GNU (version 3.3): gcc

– GNU (version 4.3):

 
gcc-4.3, gfortran-4.3
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Exercise

Profile a small scientific application

– C: cd heat-c

– Fortran90: cd heat-f90

Use the Makefile
 

(edit CFLAGS / FFLAGS first) or call compiler at the 
shell

Required flags for profiling: -pg -g

Turn on basic optimization: -O2

C example requires -std=c99 and -lm when compiled with GNU

Call Gprof
 

after program run: gprof exampleC / gprof exampleF

Try GNU vs. Intel compiler

Try with and without inlining: -finline / -fno-inline

Find the most expensive lines of code: gprof -l
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