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Research on NoC system robust to fluctuation of traffic patterns

WATANABE, TAKAHIRO

2,700,000

NoC(Network-on-Chip)

@
@ ®)

NoC(Network-on-Chip)

NoC

NoC (Network-on-Chip) is an architecture that integrates hundreds or

thousands of processor cores on one chip and can process packet-communication between cores on a
network. NoC is easy to make into a large-scale system and has high communication performance.
However, as the amount of traffics increases, delays due to communication congestion occur, which
becomes a bottleneck for more improving performance. In this research, we proposed a mechanism that
enables efficient communication even under traffic congestion. Specifically, it is (1) analysis of
the performance evaluation of various routing algorithms for different traffic patterns, (2) traffic

congestion detection mechanism, and (3) selection mechanism of the optimum algorithm according to
the traffic pattern. The proposed mechanism was evaluated by simulation experiments and the
effectiveness was confirmed.

VLSI

NoC MP
SoC



LSI
MPSoC(Multi-Processor Systemon a Chip)

SoC
LSI
" NoC: Network-on-Chip NoC
NoC
NoC
NoC
NoC
(Injection Rate)
NoC
NoC
NoC
NoC

NoC

.

A H
1o he
—J

W—7 2 T ]

Pattern M43 4fr. W—J 1 L JER.

J—5 1 > library.

NoC




@ ®

@
@
A
“)
®)
)
@
®)
€Y
NoC
@
(©)]
“)
®)
6) @) ®
3
@ @ 2 @ O ®)
€))
@ (3)NoC
) ®)
NoC
NoC
NoC
NoC
NoC
2018 2020 6 (
@ 6¢) 2 ( 9),(10))

1« ) 1«



@)

(1) Zhenyu Hu, Michael Conrad Meyer, Xin Jiang, Takahiro Watanabe,“ Multiple Factors
Congestion Prediction Algorithm for Network-on-Chip,” [ITC-CSCC 2020 pp. 211- 216.
( )

(2) Cheng Hu, Michael Conrad Meyer, Xin Jiang, Takahiro Watanabe,“ A Fault-Tolerant
Hami ltonian-Based Odd-Even Routing Algorithm for Network-on-Chip,” ITC-CSCC 2020
pp. 217 - 222. ( )
(3) Michael Conrad Meyer, Yu Wang, Takahiro Watanabe,” Fault-Tolerant Traffic-Aware
Routing Algorithm for 3-D Photonic Networks-on-Chip” , MCSoC-2019 (IEEE 13th Int’ 1
Symp. Embedded Multicore/Many-core System-on-Chip). ( )

(4) Siying Xu, Michael Conrad Meyer, Xin Jiang, Takahiro Watanabe,” A Traffic-Robust
Routing Algorithm for Network-on-Chip Systems,” MCSoC-2019 (IEEE 13th Int’ 1 Symp.
Embedded Multicore/Many-core System-on-Chip). ( )

(5) Yaoying Luo, Michael Conrad Meyer, Xin Jiang, Takahiro Watanabe,” A Hotspot-
Pattern-Aware Routing Algorithm for Networks-on-Chip,” MCSoC-2019 (IEEE 13th Int’ |
Symp. Embedded Multicore/Many-core System-on-Chip). ( )

(6) Zhenggian Han, Michael Conrad Meyer, Xin Jiang, Takahiro Watanabe,“ Low-Cost
Congestion Detection Mechanism for Networks-on-Chip,” MCSoC-2019 (IEEE 13th Int’ 1
Symp. Embedded Multicore/Many-core System-on-Chip) ( )

(7M. C. Meyer, Y. Wang and T. Watanabe,“ Wavelength-Selective Fog-Computing Network
for Big-Data Analytics of Wireless Data,” 2019 International Conference on Electronics,

Information, and Communication (ICEIC), Auckland, New Zealand, 2019, pp. 1-7. (
)

(8) Huang,Y. and Watanabe, T.,“ TSV Placement for Large-size 3D-NoC by Evolutionary
Algorithm,” FIT2018, Sept.2018. ( )
(9) Ma,W. and Watanabe, T.,“ A Local Congestion Avoidance Routing Algorithm for 2D
Network-on-Chip,” Proc.31°" Workshop on Circuits and Systems, pp258-262, 2018. (
)
(10) Li, R. and Watanabe, T.,“ A Deadlock-Free Routing Algorithm Based on Network
Partitioning for 3D NoCs,”  31° Workshop on Circuits and Systems,May 17, 2018. (

)



4 4 0 0

S. Xu, M. C. Meyer, X. Jiang and T. Watanabe 2019

A Traffic-Robust Routing Algorithm for Network-on-Chip Systems. 2019

2019 IEEE 13th International Symposium on Embedded Multicore/Many-core Systems-on-Chip (MCSoC) 209, 216
DOI

10.1109/MCSoC. 2019.00037

Y. Luo, M. C. Meyer, X. Jiang and T. Watanabe 2019

A Hotspot-Pattern-Aware Routing Algorithm for Networks-on-Chip 2019

2019 IEEE 13th International Symposium on Embedded Multicore/Many-core Systems-on-Chip (MCSoC) 229, 235
DOI

10.1109/MCSoC.2019.00040

Z. Han, M. C. Meyer, X. Jiang and T. Watanabe 2019

Low-Cost Congestion Detection Mechanism for Networks-on-Chip 2019

2019 IEEE 13th International Symposium on Embedded Multicore/Many-core Systems-on-Chip (MCSoC) 157, 163
DOI

10.1109/MCSoC.2019.00030

M. C. Meyer, Y. Wang and T. Watanabe 2019

Fault-Tolerant Traffic-Aware Routing Algorithm for 3-D Photonic Networks-on-Chip 2019

2019 IEEE 13th International Symposium on Embedded Multicore/Many-core Systems-on-Chip (MCSoC) 172, 179

DOl
10.1109/MCSoC.2019.00032




5 0 0

MA Wenda, et al.

MA, Wenda: A Local Congestion Avoidance Routing Algorithm for 2D Network-on-Chip

The 31st Workshop on Circuits and Systems, May 2018

2018

XY Siying, et al.

A Traffic-Robust Routing Algorithm for Network-on-Chip Systems

IEICE General Conference 2019, D-6-8, March 2019

2019

HAN Zhenggian, et al.

Routing Algorithm Exchange using a Congestion Detecting Mechanism

IEICE General Conference 2019, D-6-10, March 2019

2019

ZHOU Jiakai, et al.

Congestion-Avoidance Adaptive Routing Algorithm

IEICE General Conference 2019, D-6-11, March 2019

2019




LUO Yaoying, et al.

Ealuation of Westfirst and Northlast Routing Algorithm in Network-on-Chip under Different Hotspot Patterns

IEICE General Conference 2019, D-6-9, March 2019

2019




