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Parallel Visualizing Debugger

SHIGERU OYANAGI,t KAzUTO KUBOTA and YASUSHI KAWAKURAT

One major reason for the difficulty of parallel programming is that parallel programs are
hard to debug. Conventional parallel debuggers have focused on the analysis and representa-
tion of communication patterns. It is useful to visualize the behavior of the parallel program
based on the user’s view. A parallel visualizing debugger is proposed and developed. The de-
bugger consists of two parts, a debugger and a visualizer. The debugger provides flexible stop
conditions in a parallel program. The visualizer obtains variable values through the debug-
ger without modifying the source program. Then the visualizer displays the behavior of the
program based on a template which the user can select dynamically. The parallel visualizing
debugger has been implemented on a workstation cluster and has been applied successfully
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to several parallel programs.
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Fig.1 An example for visual debugging.
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for { set 1 0} { $i < $PENUM } { incr i } {
if { VAR[$i:y] > 100 } {
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STOP
}
}
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Fig.3 Description of stop condition.
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Fig.7 Visualization with three-dimensional template.
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Fig.8 Visualization of gaussian elimination.
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Fig.9 Visualization Of Differential equation.

00 for( i=0; i<100; i++ ){ /*9 Il — T/
01 while( e > 0.1 ){ /IR — T*/

02 ifCy >0 ){
03 e = ...;
04 }else{

05 e = ...;
06 }

07 }

08 }

F10 HHBETTOTUT T L0
Fig. 10 Sample program with multiple breakpoints.
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Table1l Behavior of the sample program.
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