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JPEG Encoding Using Multigrain Parallel Processing
on a Single Chip Multiprocessor

TAKESHI KODAKA,* TAKAYUKI UCHIDA,"? KEIJI KIMURAY
and HIRONORI KASAHARAT

With the recent increase of multimedia contents using JPEG and MPEG, low cost, low
power consumption and high performance processors for multimedia application have been
expected. Particularly, single chip multiprocessor architectures having simple processor cores
that will attain scalability and cost performance are attracting much attention to develop
such processors. Single chip multiprocessor architectures allow us to exploit coarse grain task
level and loop level parallelism in addition to the instruction level parallelism, so parallel
processing technology is indispensable to get us scalable performance improvement. This
paper describes a multigrain parallel processing scheme for the JPEG encoding for a single
chip multiprocessor and its performance. The evaluation shows an OSCAR type single chip

multiprocessor having four single-issue simple processor cores gave us 3.59 times speed-up.
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Fig.1 Execution flow of JPEG encoding.
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Fig.2 Parallel execution flow of JPEG encoding.
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Fig.3 Exploiting coarse grain parallelism.
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Fig.4 Task graph of 2-D DCT.
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Fig.5 Near fine grain tasks of entropy coding.
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Table 2 Number of transistors for processor cores.
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