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Debugging

● A debugger can help find bugs in :

➔ Fortran, C, C++, ...

➔ Serial, MPI, OpenMP, MPI/OpenMP.

● A debugger can be executed : 

➔ either as a graphical user interface,
➔ Or from a command-line interface 
➔ http://www.open-mpi.org/faq/?category=debugging

Demos OpenMP MPI OMP/MPI Reference

gdb yes yes no http://www.gnu.org/s/gdb/

compiler yes yes yes -g -traceback

nemiver no yes no http://projects.gnome.org/nemiver/

eclipse yes no no http://www.eclipse.org

DDT yes yes yes http://www.allinea.com/ddt

Totalview yes yes yes http://www.roguewave.com

Licenses, GPUs...
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Breakpoints 
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Action points 
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Examining data 
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Viewing data across processes 
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Memory usage 
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Memory leaks 
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Getting started (1) 
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Getting started (2) 
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Demo : GDB
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Frequently used GDB commands 
General Commands

● help [name] : Show information 
about GDB command

● run [<args>] : runs selected 
program with arguments <args>

● attach <pid> : attach gdb to a 
running process

● Kill : kills the process being 
debugged

● Quit : quits the gdb program

Stepping and Continuing

● c[ontinue] : continue execution 
(after a stop)

● s[tep] : step one line, entering 
called functions

● n[ext] : step one line, without 
entering functions

Breakpoint commands

● b[reak] [<where>] : sets breakpoints.  <where> 
can be a function name, a line number or a hex 
address

●
[r]watch <expr> : sets a watchpoint, which will 
break

● when <expr> is written to [or read]

● info break[points] : prints out a listing of all 
breakpoints

● d[elete] [<nums>]  : deletes breakpoints

Commands for looking around

● list [<where>] : prints out source code at <where>

●
backtrace [<n>] : prints a backtrace <n> levels 
deep

● info [<what>] : prints out info on <what>

●
p[rint] [<expr>] : prints out <expr>

●
d[isplay] : prints value of expression each time the 
program stops.
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Insert breakpoint

Demo : gdb (mpi only)

Start execution

View data 

across processes
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Insert breakpoint

Demo : gdb (openmp only)

Start execution
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 Demo : Nemiver
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Demo : nemiver (mpi only)

Insert breakpoint

Start execution

View data 
across processes
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 Demo : Eclipse
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Demo : eclipse (openmp only)

Insert breakpoint

View data 
across processes

Start execution
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 Demo : DDT

(thanks for the demo license)
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Demo : ddt (impi/omp)

Start execution

Insert breakpoint
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 Demo : Totalview
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Launching Totalview (1) 

Root 
window

Lists process and thread 
information

Process
window

Displays stack trace, stack 
frame, and source code for the 
selected thread in a process

Process 
group 
window

Displays process groups for 
multiprocess programs

Variable 
window

Displays address, data type, and 
value of local variable, register, 
or global variable 
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Launching Totalview (2) 
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Inserting Breakpoints
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Viewing data across processes and threads
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Restarting and exiting Totalview 
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Exemple 1 : Laplace 
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Exemple 1 : Laplace (core file) 

       Recompiler avec -fbacktrace
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Exemple 1 : Laplace (DDT debugger) 
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Dans la subroutine init_solver, les dimensions des tableaux doivent etre declarees :

Real(rp), INTENT(IN),    Dimension(imin-1:imax+1,jmin-1:jmax+1) :: eps

Real(rp), INTENT(INOUT), Dimension(imin:imax,jmin:jmax) :: ve 

Real(rp), INTENT(INOUT), Dimension(imin:imax,jmin:jmax) :: vn

Real(rp), INTENT(INOUT), Dimension(imin:imax,jmin:jmax) :: vs

Real(rp), INTENT(INOUT), Dimension(imin:imax,jmin:jmax) :: vw

Real(rp), INTENT(INOUT), Dimension(imin:imax,jmin:jmax) :: vc

Real(rp), INTENT(INOUT), Dimension(imin:imax,jmin:jmax) :: sou

     Au lieu de :

Real(rp), INTENT(INOUT), Dimension(:,:) :: ve, vn, vs, vw, vc, sou

Real(rp), INTENT(IN),    Dimension(:,:) :: eps

Exemple 1 : Laplace (solution) 
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Exemple 2 : loopy (openmp) 

Executez le programme : 

➔ export OMP_NUM_THREADS=1  ; ./f 

Notez les valeurs de sum1 et sum2 

Executez avec un nombre de threads > 1 et comparez les resultats. 

Utilisez un debugger pour examiner les threads.
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Exemple 2 : loopy (solution) 
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Exemple 2 : loopy (solution) 

Les résultats de la boucle 2 dépendent de la façon dont elle est parallélisée ou non.

Vous devriez avoir remarqué des résultats différents en fonction du nombre de threads, 
ce qui est typique des data race. La boucle2 n'est pas parallélisable a cause de la 
dépendance entre les données. 

Il n'y a pas vraiment de solution, a moins de restructurer la boucle ou d'utiliser la clause 
reduction pour faire la somme. La plupart du temps, les resultats ne sont pas 
reproductibles, ce qui rend le debuggage encore plus difficile.

http://en.wikipedia.org/wiki/OpenMP
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Exemple 3 : attach to gdb (mpi) 
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Exemple 3 : attach to gdb (mpi) 
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