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 Whatis Gridhra?

« GRIDhRA

( GRId Debugger and Runtime Analyzer )
IS a debugger and profiler framework for
parallel applications running on the Grid .
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Debugging - an important aspect of any
development environment

e It Helps users to locate the defects and
 Take corrective action for rectifying defects

\  Debuggingis a tedious, time consuming task.

e In Parallel Programming,' the importance of
debugging becomes predominant:
Multiplicity of Processes
heterogeneity of resources
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Complexity of Parallel Debuggit

o Multiplicity of Processes, debugging becomes
extremely difficult in parallel environments.

« With Grid applications, the difficulty increases
many fold

\ Heterogeneity of resources on which the applications run.

~ Parallel Debugger in Grid Environment can help
user to reduce the application development time
by providing an easy debugging framework.
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Components of Gridhra

o Gridhra-Multi-process Debugger
\ » Gridhra-Visualization.
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Gridhra RSL Generation Wizard

This wizard page displays the available
machines in the grid.

e The user can select any of the machines to
submit job .

\ « Specify the Executable and Number of
\ Processes on each machines.

~» Provision for specifying  Program Arguments

 Option for redirecting the standard I/P, standard
O/P and standard error streams into files.

e Specify * Environment Variables '
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Gridhra Debuggw

 Provides a simplified and unified framework for
debugging parallel programs on the grid with a
web user interface.
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Supports source level debugging of MPICH-G2
applications running on the grid.

 Provides a visual depiction of the execution of
iIndividual tasks in coherence with the source

Source File List
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Process Group=

 Allows process grouping , facilitating the user to
selectively debug processes.

Group List Processes in Group
i ] =100

% GRIDHRA Control Panel
Fil= Edit Debug g#8roup Help  About
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Support for All ( ommon Debugging Options

Breakpoint Support
« Watch points
e Single Step

\ e Continue
\ * Stepin « Stack Frames
.+ Step out . Signals
e Global / Auto variables
 [nformation on current Threads,
Register Values
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Information Tabs

‘Locals ' Tab — Shows local variable information

‘Application Stack ' Tab — Shows the application
stack

‘Info’ Tab — Shows the information about * Break
Points ', ‘Watch Points ' and * Signals’
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Emall Notificam=

 Upon break points /watch point hits
 Upon Signal receipts
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Gridhra Visualization

 Profiling framework for MPICH-G2 applications

e User has to compile the application with the script
provided in  $GRIDHRA ROOT/bin for visualization .

\  Graphical representation of the ' Call Graph sequence and
Communication patterns in the 'MPI application .
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 Helpsthe userto fine tune applications.
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Call Graph 4

* Process wise Call Graph
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MPI Profiling

« Process Timeline Graph
 Process-wise graphs depicting  Call duration

 Process-wise graphs depicting frequency of the
occurrence of communication calls

o Call sorting / listing based on duration .

e Matrix representation of communication patterns
between processes .
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Communication and Computation Graphs

« Communication v/s Computation breakup, both
at the Process level and Application level
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Listing based on Call duration.

e Top 5 Communication Calls Graph
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e Top 510 Calls Graph
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Timeline Graph

« Timeline depiction of the communication
sequence with provision to zoom till the MPI call
level.
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Timeline Graph Options

 Filter Process Option.

o Filter MPI Call Option.
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Process wise MPI Call depiction

 Process wise Communication graph.
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e Process wise |0 Graph.
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Communication Pattern Matrix

« Matrix representation of the point-to-point
communication data between processes .
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Invoking Gridhra

 Invoked by typing this URL in the address bar of a web
browser:

http://SUBMIT_NODE:8080/gridhra
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 Display client of ‘Gridhra’ - deployed as a  Java Web Start
Application in the submit node of the grid.

« User need not run any setup package or installation script
prior to the usage of ‘Gridhra’.
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Conclusion

e Gridhra helps to Debug Parallel Applications In
Grid.

 Gridhra does the Profiling of Parallel
Applications in Grid.

 Gridhraisthe only Parallel Debugger and
Profiler available for Grid Environment.
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