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a Massively Parallel Processor
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An interconnection network between PEs is an important component in par-
allel processors. The data transfer processing with it has a serious influence on
the performance of applications. However, the performance deteriorates when
an application has a only few parallelism of the data transfer because sequen-
tial processing increases. MX-Core developed by Renesas technology Corp., is
a massively parallel SIMD type accelerator. We formulate the data transfer
control of the MX-Core both of SIMD type and of MIMD type. The data
transfer problem is divided into two kinds of partial problems, and we propose
both solutions of them. Our proposal techniques are able to perform effective

data transfer control by either two types. As an evaluation result, the MIMD
control was reduced the number of transfer counts by 90% from SIMD control.
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Fig.1 Architecture of MX-Core.
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Fig.2 Architecture of processing element.
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Table 1 Communication example.
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Fig.5 De-interleave by the SIMD control.
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Fig.6 Example of data collision.
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Table 2 Communication processing element when distance is two.
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Fig.7 Scheduling by depth priority search.
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Fig.8 Data transmission of the anti-aliasing.
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Fig.9 Data transmission of the IMDCT.
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Fig.10 Data transmission of RSA and antialiasing.
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Table 4 The number of times and memory usage in IMDCT.

0000 | 00000 (bit)
0000 91 91
0ooo 9 36

gobobooboooooooooobocoooooboooOoooobOooOoooobooOoooOoboOo
goooobooboooooooobooooooobooobooboboOoOo0oooboOoboOoOoooDboObo
00oo0oo0oooU0o0ooOoboUoO0oooUoLUOoUOoOOooOoUoLO/oo0obDoUooooo
goboooooooboooooboooboooooboocoooo

6.3 UO00O0OO0O0OOO0O0O0OoOOoOoobOoOoooOooon
MXOOO100000000000O0O0O0C0O00O000000OOO0OMXOOOODDO
gboboooobooboooboooobooobooOooOobOoOobooobOobooOonbO 1000
goooooooooooobooooooooooooboooooooooooooooboonbo
goooooooooooobooooooooOooo0o0oooooooooooooooobo
ooo

RSAOOOUOOOOO 1,0240000000000000000ODOOOODOOOOO
gol1goooooooooobooooooobooosbObObOobObO0OOOoDoObDOOD
gobobD 1000000 0230000000000000000000DO0O00ODODOO
goooooooooooobobooooobooboooooboboooooD 10DbO
goooobooooooooboobooooooboobooooooboooooDooboooooobo
0000000000000 0000000000000000000ORSAOODOOOO
gobodooooboooobbooooooooooon
MP3OOO0OOOOO0OOOODOOOOOOOOOOOOOIMDCTOOOOOOOOOOO
ooooooooo MXOOOOooooooi1oooooooooooooooooo
OO0s5000000000000000C0 &30000000000OMP3DO0O0OO0O0OO
ooooboooooooooocobooOoOooobOoboO0oUoOobOOCOOOOooODbObo
gooooooooooobooooobooboooobooooubobooobobOobOooooboDoo
goboooboooboooobooooo

7. 0000

ooooosIMDOOOOOOOOLSIODODOOOO0C000010000000 PED

(© 2009 Information Processing Society of Japan



73 0O00000O0COO0OO0O0OC pEOOOOCOOOOOO

05 0O0O00O0O0O0O0OO0O0OO0OOOODOODOODOD
Table 5 Memory usage by concentrated control.
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