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Purpose: A newsoftware techniquefor speedingup dosecalculation for photonbeams
on high endpersonalcomputers is presented.

Method and Materials: Thesoftwareexploitsinherent parallelism in thedose
calculationprocessusingmulti-threading, thusprovidinga reductionin computation time
thatis proportionalto thenumberof processorcores. In orderto multi-threadthe
TERMA calculation,a thread-safefunction calculates theTERMA contribution from a
singlebeamlet.Multiple threads, typically matchingthenumberof processorcoresare
startedandrun in loops, calculatingtheTERMA contribution for anyun-calculated
beamlet. Thecollapsed coneconvolution/superpositionalgorithmthen worksin a similar
manner, with thethreadfunction calculatingthedosecontributionfrom a singlecone
direction. Thethreadsarerun in loopsuntil all directionsfor all beamshavebeen
computed.For bothcases,theresultsareaccumulatedon a per-beambasis. The
summing is donein thethreadfunctionsanda lock is requiredto synchronizeaccessto
theper-beamresultarrays. Thethreadgranularity is suchthat lock contentionis not an
issueandtheobserved speedupwhenincreasingthenumberof threadswith processor
coresis nearoptimal. Therecursivefeatureof depositionpoint of view dosecomputation
is exploitedto further speed up thecomputation process.

Results: A full dosecalculationof a sevenbeamheadandneck casewith a voxel size of
3mmx 3mmx 3mmwas computedin 35 secondson a dual-core, dual-processor
computer. A four field breast plantook 91 secondsto compute. No compromisein dose
calculationaccuracywas observed.

Conclusion: Multithreading significantly reducesthedosecomputationtime for
convolution/superpositiondosecalculation. Dose calculationfor very largepatient
geometriescanbeperformedin threeminutes. With theadvent of four-coreprocessors,
real-time dosecalculation on PC’s is a possibility.


