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Purpose: To utilize a High Throughput Computing (HTC) systemto provide distributedcomputing on a
network of computer workstationsfor a metaheuristic, NestedPartitions (NP), for beamangleselection
(BAS) in IMRT.

Method and Materials: An importantfeature of the NP approachis thatits partition/samplingprocesses
arenaturally parallelized, allowing the integrationof this powerful optimizationmethodology with high-
performancedistributedenvironmentssuchasthe Condor system. Condor is a specialized workload
managementsystemthat canusedon existingcomputernetworks for compute-intensivejobs,allowing
thesubmissionof many jobsat the sametime,andperforming these jobs by locating andutilizing idle
computersin thenetwork.Our algorithm first solves anintegerprogramming formulationof theBAS
problemthatusesaggregatemeanorgan-at-risk data.Basedon this initial angle set,NP usessampling on
a partition of theglobal solutionspaceto generatealternative anglesetsthatare distributedvia Condorfor
evaluationvia dose optimization. Thecorresponding dose optimization problems for the beamset samples
arethussolvedin parallel. NP repeatsthis procedure iterativelyto obtainhigh quality angle sets for IMRT.

Results: Comparedto evaluating eachbeamangle setsequentially,parallelevaluationof theNP-selected
beamangle setsvia Condor on 15 workstations yieldeda factorof 14 speedup. Overall,BAS for a
difficult clinical casein this setting required15-28 minutes. Using a weightedsumof percentage
violationsof DVH thresholds for OARs asan overall measureof solution quality,a 78%improvement
(head-and-neckcase)and a 30% improvement (pelvic case) wereachievedoverequally-spacedbeams.

Conclusions: High-qualitybeamangle setsfor IMRT canbeefficiently obtainedin anautomatedmanner
by utilizing anHTC systemon anexistingcomputernetwork to implement anNP-basedmetaheuristic.
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