2022 £ 10 A
Oct. 2022

®12H F£10H 2 B8 it E M5 M A

Vol.12 No.10 Intelligent Computer and Applications

hE s ES, TP393

ETHHAERNEER EWREHRE X

=NE, HiEE,E F, R &, Fgg”
(1 ATk HEHSEREE, A8 230001; 2 AIETIAY HETHS AR EENBLYLEATRE, A8 230601)

B OE. v L RSEAT BRI TR REAE 0 A% A BR A A B AR R o e e SR B 0 285 ) 1 RE A AL R
ABREIFEN 28 0 e AT ] S B AN PT P ER R R B TERE . S RTSE R C AR T AN R | DX 4
Jey FERCREE) 1A 3 07 B A R AT ZE IRV, SR, I LR IRATAE — LE N, AE i AR R im it T8 ASSCHR T T 2%
FomAk ey ] b sarsa AGHLH AR A b 70k, fTFK TCRA, TCRA 414 Mesh ¥4 H JC A8l 1) % b R sl o i o i — Bk A 1] 3
Bt 1 JFSE T sarsa BURLTER TR B B oh A SRS S PE AN ZE (BB BT LAk, TCRA i 51 1 6 T 4E 3R ) 1 {1 SE AL
R 3ok AT — L2 ) ) R T S Sl 2R A 4 (L, AT 1857 19 245 o ) O B oA, S A5 SR AR, 55 A5 T Y DX SRR i ol S TR A
[t TCRA REREHS W25 4E IR P I8 30% , IFREAR 13% R DIAE . 558 IE T3l 2 > i B th A 1L TCRA L REAS -3
15 20% W9 AEIR | I B AR AR A % oh A 1 AR

KR A LM%, JOgER; AERIE I R RIS sarsa R

Resilient on—chip network routing algorithm based on dynamic tuning
LI Yueyao', HU Haiyang', WANG Qi', AN Xin'?, LI Jianhua'?

XEHS: 2095-2163(2022) 10-0001-09 MRS A

(1 School of Computer Science and Information Engineering, Hefei University of Technology, Hefei 230601, China;
2 Anhui Province Key Laboratory of Affective Computing and Advanced Intelligent Machine, Hefei University of Technology,
Hefei 230601, China)

[ Abstract] The on—chip network has good scalability and parallelism, which can cope with the various communication needs of
multi—core processors. Routing algorithms have a significant impact on the performance and efficiency of the on-chip network.
Unbalanced network traffic can lead to congestion and hotspots, and seriously affect the performance of the entire network. Locally—
aware, area—aware and globally—aware adaptive routing algorithms have been proposed to alleviate congestion problems. However,
these algorithms still suffer from some problems such as myopia, non-global optimality and high overhead. In this paper, a routing
algorithm is proposed based on the idea of sarsa reward and punishment mechanism in reinforcement learning, referred to as TCRA.
The optional output port of each hop is determined by TCRA for deadlock—free routing constraints in Mesh networks, and policy
selection and congestion value update are performed for non—minimal routing based on the sarsa model. In addition, a delay—based
threshold update mechanism is introduced in TCRA to dynamically adjust the congestion value to balance the traffic distribution in
the network by adding some threshold limits. Experimental results show that TCRA is able to reduce network latency by an average
of 30% and power consumption by 13% compared to traditional area—aware routing algorithms. TCRA is also able to reduce latency
by an average of 20% and has a lower router area overhead than traditional reinforcement learning based routing algorithms.

[ Key words] on-—chip network; congestion—free routing; adaptive routing algorithms; reinforcement learning; sarsa models
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Tab. 1 Location and available output ports for target routers
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Tab. 3 Simulation simulator parameters configuration
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Tab. 5 Analysis and comparison of each comparison algorithm
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