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Automatic Parallelization for Multimedia Applications

on Multicore Processors
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HIROMASA YAMAUCHI! | MAsAyosHI MAsSE! | JUN SHIRAKOT |
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Multicore processors have attracted much attention to handle the increase of power consumption along with
the increase of integration degree of semiconductor devices, the slowdown of improvement of processor clocks,
and the increase of hardware/software developing period. Also, speeding up multimedia applications is required
with the progress of the consumer electronics like mobile phones, digital TV and games. This paper describes
parallelization methods of multimedia applications on the multicore processors. Especially in this paper, MPEG2
encoding and MPEG2 decoding are selected as examples of video sequence processing, MP3 encoding is selected
as an example of audio processing, JPEG 2000 encoding is selected as an example of picture processing. OSCAR
multigrain parallelizing compiler automatically parallelizes these media applications. This paper evaluates parallel
processing performances of these multimedia applications on the OSCAR multicore processor, and the IBM p5
550Q Power5+ 8 processors SMP server. On the OSCAR multicore processor, the parallel execution with the
proposed method of managing local memory and optimizing data transfer using 4 processors, gives us 3.81 times
speedup for MPEG2 encoding, 3.04 times speedup for MPEG2 decoding, 3.09 times speedup for MP3 encoding,
3.79 times speedup for JPEG 2000 encoding against the sequential execution. On the IBM p5 550Q Powerb+
8 processors server, the parallel execution using 8 processors gives us 5.19 times speedup for MPEG2 encoding,
5.12 times speedup for MPEG2 decoding, 3.69 times speedup for MP3 encoding, 4.32 times speedup for JPEG
2000 encoding against the sequential execution.
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