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Groudsim

Event based simulation framework

File transfer and computational jobs simulation

Grid and Cloud resources with accounting

Failure generator to allow realistic analysis of recovery 
mechanism

Highly scalable compared to existing (Java) Simulators 



Groudsim scalability
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Groudsim comparison
Simulating 

the same Scenario 
on Gridsim and 
Groudsim

Workflows 
with 71 to 6902 
tasks (69*x+2)
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ASKALON

Environment to execute scientific workflow applications on 
Grid and Cloud resources

Resource & Application management with high level 
abstraction

Execution and performance monitoring and analysis

Globus services & Java Webstart GUI



ASKALON Workflow composition



ASKALON Execution
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Architecture

Integration of simulator into existing execution environment

Resource Management, File transfers and Job executions 
need to be simulated

Context switches between realtime parts of ASKALON and 
simulation required 

Control of simulation environment needed



Architecture overview
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Architecture details



Synchronization problem: example

ASKALON wants to submit 10 jobs to the simulator

Limited to 4 parallel job submissions to not flood Grid sites

Simulator might start simulating after it gets the first 4 jobs

Next 4 jobs arrive at the wrong simulation time resulting in 
partial sequential execution

Solution: ASKALON informs Groudsim when it is finished 
processing data and the simulation can continue



Evaluation

Verify that simulated workflow behaves similar to real 
execution

Analyze execution time spent in 

ASKALON

Simulation execution

Synchronization and Context switching overheads



Eval: Real vs. Simulation
Using the current available Grid as the simulation input

Switching to simulation mode

Running (=simulating) the execution

Switch back to normal execution

Running a real execution

Compare performance traces of runs



Eval: Real vs. Simulation II
Simulated results of a workflow

Similar real execution of the same workflow



Eval: Real vs. Simulation III
Comparison of the runtime of workflow execution and 
simulation

Real executions redone using simulator in ASKALON



Overhead analysis
Scenario with 1 Grid CPU -> Context switch for each 
submitted job
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Overhead analysis II
Scenario with more Grid CPUs than jobs to submit -> all jobs 
are submitted at once
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Conclusion

Integration of simulation environment into a scientific 
workflow engine

Allows easy testing and simulation of optimizations in 
scheduling, prediction, file transfer and general workflow 
optimization

Allows scientists to test drive their workflow with our system 
with minimum overhead



Conclusion II

Good to demonstrate the functionality of ASKALON even 
when no Grid reachable

Fast execution compared to real runtimes with all features of 
the real execution

Cheap way to evaluate cloud provisioning techniques before 
going to the real resource



Thank you!
Questions?


