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Multithreading with ITK

Keep MITK running!

Jonas Cordes
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« Filter/Application Level:
o itk::lImageTolmagekFilter
o itk::DomainThreader
e itk::MultiThreader

 GUI Level:
« QConcurrent and QFuture

« QFutureWatcher (Asynchronous)

—->BS Vortrag von Peter & Andi
- http://www.mitk.org/wiki/Bug_Squashing_Seminars
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» Implement ThreadedGenerateData instead oOf GenerateData

« A superclass will spawn several threads
« (Usually) matching the number of processors in the system

ThreadedGenerateData( OutputimageRegionType &
outputRegionForThread, ThreadldType threadld);

CPU 1

CPU 2

Filter

e ThreadedGenerateData method must be Thread-Safe!!!
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ein Leben ohne Krebs

« Thread-local storage
e BeforeThreadedGenerateData() —2> initialize storage for each thread
e ThreadedGenerateData(...) = do the work!
e AfterThreadedGenerateData() = merge storages

« Image region iterators

void ThreadedGenerateData(const OutputimageRegionType &
outputRegionForThread, ThreadldType threadld)

{
auto mit = ImageRegionConstlterator< InputimageType >(this->Getinput(),
outputRegionForThread);

auto oit = ImageRegionlterator< OutputimageType >(this->GetOutput(),
outputRegionForThread);

while(!Imit.IsAtEnd()) ... do something
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template< typename TDomainPartitioner, typename AssociateType >

class DomainThreader: public Object

{
public:

void Execute( AssociateType * enclosingClass, const DomainType & domain );

protected:
virtual void BeforeThreadedExecution(){}

virtual void ThreadedExecution( const DomainType& subdomain, const
ThreadldType threadld ) = O;

virtual void AfterThreadedExecution(){}

AssociateType * m_Associate;

b



o | [qy

e o000 0 00O
50 Jahre — Forschen fur

ITK DomainThreader - Partitioner .
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o Abstract class itk::ThreadedDomainPartitioner<TDomain>

* PartitionDomain(const ThreadldType threadld, const ThreadldType
requestedTotal, const DomainType& completeDomain, DomainType&

subDomain) const = 0;

* itk::ThreadedimageRegionPartitioner<imageRegion<VDimension>>

« Splits an image space into several “blocks”
« Can handle arbitrary image dimensions

¢ itk::ThreadedindexedContainerPartitioner<index<2>>

« Splits an index range into several pieces
« Handles residuals
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« Can handle multiple methods
* Is used by DomainThreader

void SingleMethodExecute(); €< blocking call
void SetSingleMethod(ThreadFunctionType, void *data);

void MultipleMethodExecute(); €< blocking call
void SetMultipleMethod(ThreadldType index, ThreadFunctionType, void *data)

static ITK_THREAD_RETURN_TYPE ThreaderCallback( void *arg ){
typedef itk::MultiThreader::ThreadIinfoStruct ThreadinfoType;

ThreadinfoType * infoStruct = static_cast< ThreadinfoType * >( arg );
ProcessData * data = (ProcessData *)(infoStruct->UserData);
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« Questions?
« OpenMP policy?
—> If possible avoid using it!

« http://insightsoftwareconsortium.github.io/ITKBarCamp-doc/
ITK/WriteMultiThreadedCode/index.html
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