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�Do not use threads, automatically map logical parallelism onto threads 
in a way that makes efficient use of processor resources

�Use pure C++ generic programming

�Compiler independence, processor independence, OS independence

Another threading library, why?

�Compiler independence, processor independence, OS independence
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• C++ Library for parallel computing

• Cross platform

• V4.0 since November 2011

Facts on TBB

• GPLv2 licensed, commercially available

• http://threadingbuildingblocks.org/
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• TBB implements "task stealing" to balance a parallel workload

• TBB, like the STL, uses templates extensively

• TBB implements the pipeline pattern

Some more details
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• Basic algorithms: parallel_for, parallel_reduce, parallel_scan

• Advanced algorithms: parallel_while, parallel_do, parallel_pipeline, parallel_sort

• Containers: concurrent_queue, concurrent_vector, concurrent_hash_map

• Scalable memory allocation: scalable_malloc, scalable_free, scalable_realloc, 
scalable_calloc, scalable_allocator, cache_aligned_allocator

• Mutual exclusion: mutex, spin_mutex, queuing_mutex, spin_rw_mutex, queuing_rw_mutex, 

Library components

• Mutual exclusion: mutex, spin_mutex, queuing_mutex, spin_rw_mutex, queuing_rw_mutex, 
recursive mutex

• Atomic operations: fetch_and_add, fetch_and_increment, fetch_and_decrement, 
compare_and_swap, fetch_and_store

• Timing: portable fine grained global time stamp

• Task Scheduler: direct access to control the creation and activation of tasks
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Serial:

Code Example (I)

Parallel:
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Using functors:

Code Example (II)



Seite 84/10/2012 |

Michael Müller
E130

#include <tbb/task_scheduler_init.h> 

int main() { 

tbb::task_scheduler_init init; 

// use of an algorithm 

ParallelApplyFoo( … )

}

Code Example (III)
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TBB vs. Windows threads
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TBB vs. OpenMP
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�What about OpenMP? 

Everyone should use OpenMP as much as they can. It is easy to use, it is 
standard, it is supported by all major compilers, and it exploits 
parallelism well. But it is very loop oriented, and does not address 
algorithm or data structure level parallelism.

TBB vs. OpenMP: What the official FAQ says
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• TBB: C++ library for parallel computing: Focuses on tasks not threads, 
nice programming style

• OpenMP: Same basic concept, but not C++, loop oriented

• ITK, Qt Threads: Abstraction layers to Windows Threads or Unix 

To sum it up for MITK developers

• ITK, Qt Threads: Abstraction layers to Windows Threads or Unix 
pthreads


