
AbstractID:8596Title: DesignandImplementationof a Computing Frameworkfor an
ImageGuidedAdaptiveRadiotherapy ResearchProgram.

Purpose:to developa research computing framework for a largeresearch programin
IGART. Thegoals areto maximize reuseof codedeveloped by cooperatingresearch
projects,to seamlesslyintegrate newtypes of research datawith thedatabaseof a
commercial treatmentplanningsystem(TPS), to allow for automatedprocessingof large
quantitiesof data,andto providea robustsoftwareinfrastructurefor in-houseclinical
implementationof research results.
Materials and Methods: Thelanguageof implementation is C++. Thegoal of
reusability is achieved by dividing theframeworkinto two softwarelayers:Data
Abstraction Layer(DAL), and DataInterface Layer(DIL). DAL consists of classes
representing abstractdata types. Researchalgorithmsoperateon DAL objects.TheDIL
consists of datareaders implementedas classesinherited from theDAL parent. The DAL
objectfactoriesretrieve data by readingdataconfigurationfiles which specify thetype,
theformat,andthephysical location of datato beretrieved. An object factory instancesa
requiredDIL readerwhich is presented to theuserasa DAL class. By this designone
ensuresthatdataprocessingalgorithmsareindependent of data formats. Thegoalof
integration with theTPSis achievedby creating a fi le basedresearchdatabase which
parallels theTPSdatabase. A dataconfiguration file representsa databaseentry. The
goalof automationis metby introducinga DatabaseInterfaceObject(DIO) which
aggregatesobjectfactories. A scripting interfaceallows usersto retrievedata,call “user
hook” functionwhere data processingtakesplace,create DAL classeswhich arefilled by
theprocesseddata,andwrite resultsinto thedatabasein user-specifiedformat.
Results: We usedobject oriented design patternsto developa robustresearchcomputing
frameworkfor IGART research.
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