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A Bit-level Compiler for Massively Parallel Image Processors

TAKASHI KOMURO," SHINGO KAGAMI, it MASATOSHI [SHIKAWA
and YOSHIO KATAYAMATt

We report on a bit-level compiler which was developed for easy programming of a vision
chip, that is a kind of massively parallel image processor. The compiler is designed aiming im-
provements of (1) code generation efficiency, (2) reusability of modules, (3) user convenience,
and features C-based grammer, auto division of parallel and sequential processing, general
notation of arbitrary bit-length, and bit-level code optimization.
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Fig.3 Photo of the VCS-IV system.

0oooooo
2.2 000000000O0O0O000000 SPE-C
00000000000000000000000

000000000000000000000000

000000000000000000000000

0000000000000000 20000000

000000000000000000000000

000000000000000000000000

000000000000000000000000

O SPE-COOO0DOOOOYO
0000000 CO000D00 parallel00000

000000000000000000000000

000000000000000000000000

000000000000000000000000

000000000000000000000000

OO0O0Oparallel 0000000000O0O0O0DOOO

000000000000000000000000

oooQ
00 SPE-COO0O0O0ODODODOOODODOOO

oooYYopoooooo00000DoDoonn

000000000000000000000000

000000000000000000000000

000000000000000000000000

000000000000000000000000

000000000000000000000000

0000000000000000000
2.3 000O00O0D0O0D0OOOO
SIMDOODOOODOOODOOODOODOOO0

000000000000000000000000

000000000000000000000000

O00000Fortran 00000000000000

0000000000000000000 PEOOO

Aug. 2007

0000000000 00000D0O00

00000000000000000000000
00D0000000000000000000000
0000000000000 00000000000
000000000000000000000000
00000 dHerbordt O O O BitPlane CharPlane
IntPlane 0 000 0000000000000 00O0
0000 ICLO00O000O000O0ONooooo®o
000000000000 000000000000
0000000000000 0000000000n
00D0000000000000000000000
oooooog

000 IMAP VISIONODOOOOOODOOOO
0oooooO01bCcOO0O00O0O00O0Ooooon
000000000000000000000000
000000000000000000000000
000o0DO0oooon

00000000 000000O0ooooooo
0D000000000D0000000000000
0000000000000 D00000000000
Handel-C'® 00COOO0O0O00O0O0D0OOOOOOO
000000000000D000CeloxicaOO OO0
000000000000000000 int50 500
000000000000000000000000
000000000000000000000000
000000000000000000000000
oooooooon

00000000000 000000000000
000000000000 000000000000
000000000000 000000000000
0000000000000000000000000

3. DOOOoooooa

ooooooooOooooooo0oOooooooon
goooooooboooobooooboooooobooo
gooooooooooooono

()0oooooo
(20000000000
(3000000

()oooOoooUoOooOoUoOoooUoOooo
ooooooooUo(?)uoooooooooooo
goooooooooooobooobooooobonoo
gobooooooooooooooboocooooooo
gooooooo0oOSPE-COOOOOOOOOOO
parallel 00000000000 0O0OOOOOO



Vol. 48 No. SIG 13(ACS 19)

void -
smooth (Unsigned parallel img(4j_‘:)

gooooooooobooOoooooooobobooooo

(T %N sing

109

for (i = 0; i < 8; i++) {
img = (img.left() + img.right()
+ img.up() + img.down ()
+ 4*img) / 8;
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Fig.4 Adoption of parallel-type.
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Fig.8 Example of bit-level optimization.
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