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Non-Minimal Routing Strategy for Networks-on-Chips

HIROKI MATSUTANI,t* MICHIHIRO KOIBUCHI,* YUTAKA YAMADA. !
AKIYA JOURAKU! and HIDEHARU AMANOY

We propose a deterministic routing strategy called flee which introduces non-minimal paths
in order to distribute traffic with a high degree of communication locality in Networks-on-a-
Chip. In the recent design methodology, target system and its application of the Systems-on-
a-Chip are designed in system level description language like SystemC, and simulated in the
early stage of design. The task distribution is statically decided in this stage. and the amount
of traffic between nodes can be analyzed. According to the analysis, a path that transfers
a large amount of total data is firstly assigned with a relaxed limitation, thus it is mostly
minimal. On the other hand, paths for small amount of total data, are secondly established so
as not to disturb previously established paths, thus they are sometimes non-minimal. Simu-
lation results show that the flee routing strategy improves up to 22.2% of throughput against
the dimension-order routing on typical stream processing application programs.
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Communication pattern Analysis record (*)

#clk src-->dst size # src-->dst totalsize
10000 (0) (1) 32 (0) -> (1) 8192
10000 (0) (2) 4 (1) > (2) 8192
10000 (0) (3) 4 (2) -> (3) 8192
10010 (1) (2) 32 (0) --> (2) 1024
10010 (0) (1) 32 _— (0) > (3) 1024
10010 (0) (2) 4
10010 (0) (3) 4
10020 (2) (3) 32
10020 (1) (2) 32
10030 (2) (3) 32

(*)This is ty case.
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non-min.
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(0) > (1) 8192
(1) > (2) 8192
(2) - (3) 8192
(0) --> (2) 1024
{0) --> (3) 1024 3

non-min.  1025->2049 1025-->2049__1-->1025
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DOR (2.65 hops) -0~
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_ 1500 ee.n (148 hope) - - 2% el incomploto (11.0% up)
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