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JPEG Encoding using Multigrain Parallel Processing
on a Shingle Chip Multiprocessor

TAKESHI KODAKA," TAKAYUKI UCHIDA,"7 KEIJI KIMURAf
and HIRONORI KASAHARA ¥

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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Table 1 Specifications of processor cores.
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Fig.7 Evaluation result.
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Table 2 Number of transistors for processor cores.
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Table 3 Number of transistors for each architectures.
ooooooo SCM(4PE) 4-issue
0oooooooo Q) 180 276
DSM 0000000 (O) 104 0
0oooooo (O) 284 276

0000000000000 00SCAROODOOOO
goobooooooooooooboooboooooboo
gobooooooooooooooobooboooboooo
gob4000000000000DO0O0DOOODOO
obooooooboooooooboooooooooboo
gooogo1200000000000000000O
goooooooooooboobooooobobboDbo
0400000 SCMOO 2PG2PEOOOOOOO
Oo0O0000035900000000000040
ocooooooobooooobooboooonooo 2870
o00oooooooooO0O0o00O0O00000JPEG
oooobooooooooooooboooobooobooboo
gooooooboooboobooooooooonoooo
goboO0o 40000000000DO0DOODOOO
gooboo0ooooooooobobooooooobo
ooooogoooo seMOogoooooopoooo
gbooooobooooooobooboobooooa
O0OOOSCARDO SCMOOOOOOooOooooOo
goboooboodoooooooooooboooooo
gooooooboboooooooobooooooo
gooodobooooooooboobbooooooo
Or700000000PEODO 200000000
000000000ooooooono 2pGIPECDCO
1.5000000000000000 1PG2PEOOO
162000000000000000D0O PEOO
40008k8pixel0 D0 OOOODOOOOOOODODO
00 4PGIPE OO0 3.36 0 0O8x8pixel0 0O OO
O0000ooOO0oooooo 1IPG4PEOOO 2.70
oorpGOO 88O ODODOOOOOOOODOODOO
0000000 PGO PEO X8O OOOOOOOO
gbobooooooooobobooboooooooooooboo

00000 2PG2PE0OODO 359000000000
goboooooooboooboooooooooooobo
oooooboooooooooboooooobobooo
goooboooooooobooooooooobooooo
gbooboooboooooooobooobooobooboo
goboboobooooooooooboOobooo pPECOO
goboobobooooooooobobooooonboon
gooobooooooooooooobooooooa
oooooooooobooooOoooboboba
O0oO0oooo bCcToooOoo oo oooOoOd
ooooooooooooobobooooo M7T,;000
gooooooobooooooboooooooooo
gbooooooooooooooooooooooon
gobooooooooooooobooboOoooobOoo
00 8000000000000 DO0OD0ODODO
goboobooboobooooobooooobooboboooo
ooooooooooboi1ooMTOOOOOOOO
goboooooboooooboboooboooboo
oo0ooooooooooooo 8(byoo

6. 0 O O

goooooJPEGOOOOOOCDOODOODODOOO
oooooooooooooooooooooooon
obooboooob sx8sgoooooooooon
O&S8U000o00ooooooooooooDo
goobooboooooboooboooboOoobodoooaoo
goooooooobobooboooooooboboobo
ooooooooobobooobbooo 400000
OSCARDO SCMOOOOODOOOOOOOOO 3.59
goooboooobooooooooboooboobooooao
OOoOooOoooOooo OSCARO scM OO0 JPEG



Vol. 43 No. SIG 6(HPS 5)

PGL P& PG3 PG4

SCMOOOOJPEGOOOOO0ODOOOOOODOODOOOOOOO 161

PGL P&

(T )

) O )

(a) Coarse grain parallel processing

(b) Multigrain parallel processing

08 JPEGOOOOODOOOO0OOOOOODO
Fig.8 Execution time of JPEG encoding.
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