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Motivation 

Enhance performance!
!
Distributing tasks and processes!
 
“P a R a L l E l I z E,  cuz its cOOl” 
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Implementing TGD (ThreadedGenerateData) 

virtual void ThreadedGenerateData(RegionType& outputRegionForThread, int threadId); 

virtual void GenerateData() 

Replace 

with 
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Implementing TGD (ThreadedGenerateData) 

virtual void BeforeThreadedGenerateData(); 
virtual void AfterThreadedGenerateData(); 

works on IMAGES only, but... 
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Writing advanced TGD 

•  How to write an individual, good CPU-based multithreaded 
ITK filter; you need to understand: 

•  ITK::MultiThreader, for that you need to understand: 
•  Principles of Parallel Computing 
•  Principles of Current Multi-Core-Processor Architectures 
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MultiThreading(MT)_principles; overview 

•  Two major aspects in parallel computing 
•  Memory physically centralized or distributed 
•  Address space shared or not 
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MT_principles; Parallel processing in ITK 

•  In ITK, threads from a common task share the same 
memory space 

•  In ITK, threads can simultaneously access variables, 
which were initialized before creating the threads 
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MT_principles; overview_2 

•  Two major aspects in parallel computing 
•  Memory physically centralized or distributed 
•  Address space shared or not 

•  Do you know your Multicore Processor Architecture? 
•  Symmetric Multicore Chips (SMP) 
•  Asymmetric Multicore Chips (AMP) 
•  Dynamic Multicore Chips (DMP) 
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MultiThreading_principles 

SMP Architecture 
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MultiThreading_principles & current CPUs 

SMP Architecture 

What about Intels TurboBoost technology in Core-iX chips? 
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MultiThreading_principles & current CPUs 

SMP Architecture 

What about Intels TurboBoost technology in Core-iX chips? 

Processor Processor AMP Architecture 
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Put it all together 

S 

P 

S 

for i=0; i<size; i+=4 { 
 f(i) 
 f(i+1) 
 f(i+2) 
 f(i+3) 

}  
... 

TurboBoost upper/lower clocking 

TurboBoost upper/lower clocking 
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Code Design from Scratch 

•  Design your code smart 

•  Trust your brain more than multiple threads 

•  Do not try to parallelize everything (->Ahmdals Law) 

•  Analyse bottlenecks and time consuming methods 

•  Design serializable code compact so that you can use the 
full per4mance of an AMP processor. 
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Multithreading in ITK 
 

... to be continued ... 
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