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GLOBUS

authentication,
authorisation, data transfer

CONDOR

gueuing, scheduling,
priority scheme,
resource classification

PERL UTILITY
TOOLS

streamlining BEAMnNrc
simulations

SOURCES

www.globus.org

WWW.cs.wisc.edu/condor/

Chin PW, Lewis DG and Giddy J
“Implementation of BEAMnrc Monte
Carlo simulations on the GRID”

14th Int. Conf. on the Use of Computers

in Radiation Therapy 2004
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“ANALOG RADIATION TRANSPORT
SIMULATION” CALCULATION

IDEAL BUT
NOT PRACTICAL

e.g. in gold,
electrons undergo

7000 elastic
scatterings from
500 to 250keV

DETERMINISTIC
EQUATIONS



ANALOG RADIATION TRANSPORT
SIMULATION CALCULATION

MORE ACCURATE
BUT SLOWER

GENERAL-PURPOSE DEFAULT
MONTE CARLO CODES
QUICKER BUT

VARIANCE REDUCTION LESS ACCURATE

DETERMINISTIC
EQUATIONS



1ST CLASS TRANSPORT
USING BEAMNrc

2000 NEED 2x10°
HISTORIES HISTORIES

REQUIRES
~ 6 MONTHS

OF RUNTIME
ON A 2.8GHz
Pentium 4!

\4

SCORES WANTED:
1 PARTICLE 10% PARTICLES

~ 1 to 2 WEEKS ON THE WELSH e-SCIENCE GRID

(20~-60 SGIs) depending on availability of resources
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+S5tart HC Transport Paraneter:

Global ECUT= 0

Global PCUT= 0,01

Global SHAX= 0

ESTEPE= 0,25

AIHAX= 0.5

Boundary crossing algorithm= EXACT
Skin depth for BCA= 0
Electron-step algorithn= PRESTA-II
Spin effects= On

Brens angular sanpling= KH

Bremns cross sections= BH

Bound Compton scattering= On

Pair angular sampling= KH
Photoelectron angular sampling= On
Rayleigh scattering= Off

Atonic relaxations= On

tStop HC Transport Parameter:

DEFAULT

EREREREREER R EEE R
tStart HC Transport Paraneter:

Global ECUT= 0

Global PCUT= 0,01

Global SHAX= b

ESTEPE= 0,25

AIHAX= 0.5

Boundary crossing algorithn= PRESTR-I
Skin depth for BCA= 0

Electron-step algorithn= PRESTA-II
Spin effects= On

Brens angular sanpling= Sinple
Brens cross sections= BH

Bound Compton scattering= Off

Pair angular sampling= Sinple
Photoelectron angular sanpling= Off
Rayleigh scattering= Off

Atonic relaxations= Off

+Stop HC Transport Parameter:
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PHASE-SPACE ANALYSIS:

ENERGY FLUENCE
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PHASE-SPACE ANALYSIS:

ENERGY SPECTRUM
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INVESTIGATION IN PROGRESS:
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Summary
e GRID-enabled BEAMnNrc & DOSXYZnrc

e developed Perl utilities suite for single-
command automation

e demonstrated significant difference between
1st class and default transport parameters

Further work

Grid of grids! (Presently Welsh e-Science GRID only)
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