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A Task Mapping Method to Mitigate Network Contention
for Many-core Processors

SHINTARO SANOT! and KenJj1 Kisef!

The Network-on-Chip (NoC) is a promising interconnection for many-core
processors. On the NoC-based manycore processors, the network performance
of multi-thread programs depends on the method of task mapping. In this
paper, we propose a pattern-based task mapping method in order to improve
the performance of many-core processors. Evaluation of the proposed method
using a detailed software simulator reveals effectiveness of the method.
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figure. The arrows show direction of the communication, and the thickness of these arrows
mean the network traffic.
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Fig.2 Solution of 4-rook problem.
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Fig.6 2-RMAP X2 for 64 cores.
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Table 4 Communication time of is benchmark.

10000000 | NORMAL | 4-RMAP X4
O byteO 0oooo oooo
MPI_Allreduce 4096 4.14 x 108 3.90 x 108
MPI_Alltoall 4 4.40 x 108 5.06 x 10%
MPI_Alltoallv 10000 4.73 x 108 5.57 x 108

*1 MPI_Alltoallv 000000000000000000O000O0 100000000

000000000 0O0oDO0OooOoooooog Vol.4 No.o4 96-109 (Oct. 2011)

5. DOOooOoOobOoobooDo

M-Core 00000000000 O0DOOOO0OOOOOOODOODOOOODOOOODOOO
goooooooooooooboboooooooboooooooooboboooooon
obodoobooobooooboooooo

5.1 ODOOOOCO0OO0OO0

goboocoboobooooooboboooooboboobo 220 16x1600000000O0O0OO
booobooooooooboooobooooboOooOoboOoOoOboOoDbOoOoOoOoDOo
gooooboobooob 2000000oooooobooooooooboooooboobo0ooooboonoo
ooboooobooloo2000000000C000000000

gboboooobobooobbooo 230000000000 bOO0O00OOOOOOObObOOOO
2000000000 0000000O0ODMACOOOOOOODMACIOOOOOODO
Oo0o0o00oooooooooboOboOo0o0000o0o0 L20000o0o0ooO0O00000o
oooooboooooooboooobooboOooboo 0000

goboooooooooooobooobo0oooboooob 2000000000000

Memory

Controller
& =

Siulun ittty

R e

(I
ulittatatutulitetatatutal
022 00000000

Fig.22 Architecture for evaluation.

(© 2011 Information Processing Society of Japan



106 ODOOOO0OO0O0OOOOOCOOOOO0O0OOOOOOO0O0000

Fetch/Decode
64

v v
Load/
Store 64 32 .
: e L ! 32 :
) Scratch <N 32

L2
Cache

uo)) ayor)

&

Y

INIT
NI

D-Cach DMAC [
Cache Pad | A Router

32
L ¥ R fe-----
64 A

023 000000000
Fig.23 Core architecture.

05 O0OO0O0OOooooooo
Table 5 Processor parameters.

Number of cores 256
Number of Memory Controllers 16
Main Memory Latency 100 cycle
Main Memory Bandwidth 32 bit/cycle
L1I, L1D size 32KB
L1I, L1D associativity 2-way
L2 size 256 KB
L2 associativity 8-way
ScratchPad Size 32KB
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Table 6 Cache miss throughput and DMA throughput (NORMAL X4, 64 process).

000000 | Cache0OOOOO0 | DMAOODOOOO
oooo O cycled O flit /cycle/procO 0 flit/cycle/procd
cg 9.81 x 107 0.00 x 1072 3.79 x 1072
ft 2.91 x 107 1.24 x 1072 1.57 x 1072
is 1.14 x 107 0.00 x 1072 2.78 x 1072
mg 7.29 x 107 8.54 x 1072 0.43 x 1072
total - 9.78 x 1072 8.52 x 1072
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