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Source navigation in Visual Studio
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Debugging Serial Programs (1/2)

o A breakpoint can be set by clicking in the grey area left of the
line number. Clicking again removes the breakpoint.

z0iL
@ 30 volid jacobi
31! int n,

® Right'-clicking on a breakpoint shows the context menu with
the following functions
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— Disable a breakpoint (temporary)

— Set breakpoint trigger conditions

— Trigger filter for selected threads or processes

— Define actions to be executed when the breakpoint is triggered

o Just hold the mouse over a variable for a short moment to
get the actual value displayed (hover). This is also possible for
marked expression (to some extent).

OpenMP OpenMP
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Debugging Serial Programs (2/2)

o During a debugging session, the actual program location is
marked by a yellow arrow. You can drag this arrow up/down.

58 ax = 1.0/ (dx * dx); /* X-direction coef */
59 ay = 1.0/{dy*dy):; /* Y direction coef */
60 b = -2.0/ (dx*dx)-2.0/ (dy*dy) - alpha; /* Central coeff */
61
62 error = 10.0 * tol;
63
64
65 k=1;
= ) 67 while (k <= maxit &€& error > tol) {
69

error = 0.0;
70:| #pragma omp parallel private (i)

71 £

72i| #pragma omp for

73 /* copy new solution into old */

74 for (3=0; j<m: Jj++)

75 for (i=0; i<n; i++)

76 UOLD(j,1i) = U{j,1i):

77| #pragma omp for reduction (+:error) private (resid)
78 /* compute stencil, residual and update */

79 for (j=1: jn-1: J++)
(=Tl -+ -~ ds =1 . ERTECN B s 0 s f =z
< | Ld

Zall Stack > 2 X
Location priority | Suspend | | | Mame | Lang ~

) c-omp.exeljacobi(int n=5000, int m=5000, double dx=0.000400058001600320064, double dy=0.000400080016003201 C

/ /_/.;.ﬁf_-\\‘ c-omp.exe!main() Line 161 C

c-omp.exel__tmainCRTStartup() Line 586 + 0x19 bytes C

! \ \
' o W| n H ;:) J C - omp exe!mainCRTStar () Llne 403 C

10 symbols loaded For kernel32.dIl]

—l 13} Threads ! ] Modules | 5] Watch 1 | 2 Call Stack |2 Breakpoints | (5] Output | ) Error List |

Rmvgzz:zgzgand - OpenMP OpenMP Demo
AACHEN UNIVERSITY T Deb Ugg' ng Deb uggl ng W/ DDT



Debugging with Visual Studio 2008 () 25.03.2009 - C. Terboven

Agenda

o Debugging Serial Programs

o Debugging OpenMP Programs

o Debugging OpenMP Program w/ DDTlite

o Demo

Ointpc
6

. . OpenMP
Serial Debugging - Debuggingw/ DDT Demo

AACHEN UNIVERSITY



Debugging with Visual Studio 2008 (1) 25.03.2009 - C. Terboven

Debugging OpenMP Programs (1/3)

o Debugging of OpenMP applications in Visual Studio 2008
works with all compilers: the Microsoft C/C++ compiler, the
Intel C/C++ compiler and the Intel Fortran compiler.

o Note: If you use the Intel compiler and let a program run
with n threads, you will see n+1 threads (one management
thread).

o We advise you to compile without any optimization for
debugging, that means use the pre-configured Debug
configuration and just enable OpenMP.
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o Control debugging:
> n @ Qa » Start / Continue, Break, Stop, Restart

o %= LE == » Show next statement, Step Into, Step Over, Step Out

. . OpenMP
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Debugging OpenMP Programs (2/3)

o All threads stop at a breakpoint (first thread encounters it).

81 resid ={(
= + won(3,i-1 + Using the Threads register, you
83 + ay * (UOLD({j-1,1i)
e +0 - vano,n - e can select all threads.
; /% update solution */
[ pare oouon e » [T YOU WanNt a thread to stand

S0 /% accuwulate residual error Sti” While further debugging’
= v ;_1 } Error =error + resid*resid; you have tO ff'eeze it.

} /* end of parallel region */
94 /* error check */
95 k++:
96 error = sgrt{error) /(n*m):;
97
983

99 } /* while */

—J MNarne Location Prlonty Suspend [ Mame
BEE jacobiomps1 jacobi$omps$1 _ ', c-omp.exeljacobiomp$1() Line 91
Il 5424 jacobifomp$1 jacobifomp$1 Normal 0
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Il 5740 jacobifomp$1 jacobifomp$1 Mormal 0

[
=] Autos | 7] Locals | g Processes |l§ Threads l il Modules | 2] watch 1 - Call Stack JjBreakpoints | =] output |
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Debugging OpenMP Programs (3/3)

o For all threads, you can view the local and shared variables.
— The Locals register contains all variables of the current scope.

— The Autos register contains a set of interesting variables
guessed by the compiler — remarkably good.

o Some limitations when using the Intel Fortran compiler:

— The Autos register is empty, Locals is working fine.

— One can not (at least sometimes) identify the management
thread by the name — it is the one you get an error message
of no source code being available if you select it ;-)

— Sometimes expressions have to be updated because of
(possible) compiler optimization.

Lar

WINHP'C | 1 ——

/)
o3 1 Cannot view register variable
5 |

R v INTEGERl 00000000164377400)

3 UOLD Invalid Debug Information

The value of this expression may be incorrect, It could not be evaluated because:
dutos | 5] Locals | AProcesses | 3] Threads | (%] Modules | E5lwatch 1 ' Cannot view register variable'
. = Click this button to attempt reevaluation now.

vc‘enterf?r . . Open M P
compu“'?gaf]d Serlal Debugglng - i Demo
ﬁlsl\l UNIVERSITY Debugging w/ DDT




Debugging with Visual Studio 2008 () 25.03.2009 - C. Terboven

Agenda

o Debugging Serial Programs

o Debugging OpenMP Programs

o Debugging OpenMP Program w/ DDTlite

o Demo

)

WmHPC

10

Serial Debugging D?t))irg]g/il:g - Demo

AACHEN UNIVERSITY



Debugging with Visual Studio 2008 (1) 25.03.2009 - C. Terboven
Allinea DDTlite Overview

o DDTlite is a plugin for Visual Studio 2008 SP1 (and newer)
— Mainly marketed for improved MPI debugging experience
— But also improves OpenMP debugging experience

o Adds the following features:

— Control processes and threads individually, grouped or together

— Examine variable values per thread / process
— Parallel Stack View per thread / process

— Location View per thread / process

— Thread / process group management

o Available on our cluster-win-beta and —1ab frontends
WinHPC

(€ Note: We recommend using the Microsoft Compilers when

using DDTlite...
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Debugging OpenMP Programs w/ DDTlite

o Select and switch between threads individually:

Process: [11668] jacobi-ws2008.exe + Thread: [4756] Main Thread - Stack Frame: jacobi-ws2003.exell_ Jacobi & = =

Selected Processes and Threads

Al Bthreads 7 ";El n [;El n e;l | PR N POl | H = thireads in extemnal code

Break when: IEver_-,l selected thread ;I reaches a breakpoint  Select all 9 threads in program

: o Compare variables per thread:

Process: [951Z] jacobi-vs2005.exe  « Thread: [9288] _wcomp::PersistentTt = % Stack Frame: jacobi-ws2008, exel Jacobifomps

Wariable - Parallel Yiews

=-100 (1 thread)
b Thiead 1

WV auto Ipdate
&) Selected Processes and Threads | 3 variable |a Parallel Stack View |a |a |

/;:_\\\\ Salution Explarer - jacabi-vs2005 = 1 X
/ ‘, / '.‘ Y \"‘. =
"o . . 5 '3' = 3“1 (Global Scope)
WinHP’C (o] Solution ‘jacobi-+s2008' (1 project) -
- 24 jacobi-vs2008
12 = .:33131:1:- I¥s ) 73 A¥ compute stencil, residual ar
- [ Header Files na c _ i fLm 4
_____ C3 Resource Files F‘,‘prag‘ma omp for 1::17’11;&511:.2(3F :!.; .Es:l re ucF
M- [ Source Files ".-‘5; for (] = data—->iFowFirst + 1; ]
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The End

Thank you for your attention!

Questions?

OwinHpc
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