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Design of load-balancing AVOQ router in network-on-chip
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Abstract: When congestion occurs in the network, VOQ routers still suffer a certain degree of head-of-line blocking ( HoL) problem in
the network-on-chip ( NoC). Aiming at this issue, we propose the load-balancing AVOQ router architecture. Firstly, the VOQ
mechanism is kept to deal with the Hol. problem. Secondly, a flexible output port can be picked up in the routing computing module,
making sure that the dada is ported out to the less congested road and a single virtual channel (VC) can read the packet adaptively, so
that the less congested flow in the downstream can be transmitted. The experimental results show that, compared to the VC router and the
VOQ router, AVOQ router reduces the average latency by 83.2% and 57. 1% and improves the throughput by 72. 7% and 33.3% at
most, while the area overhead and power consumption are affordable. By the use of above adaptive mechanism, the network load is
balanced and the congestion is relieved, and the appearing of the Hol. is decreased. Moreover, the impact of HoL is eliminated as long
as it appears,and the network performance is improved greatly.

Keywords : network-on-chip ; head-of-line blocking; virtual output queue; adaptiveness; load balancing

Fr EVRUR A RR A, NoC R im 1 22 BRI, 31 245
[ RPEH rf z — o BRI, S FEAS B IR A SR MR, 5 0
2 B S F A0 2E 5 R 1 BR 51 3k BH 2E (head-of-line blocking,

1 3

il

Wi F I 255 (system on chip, SoC) "™ X} 1144 fig
PR H 25 3K, BN R B A T RO B 2 i 1 A
P, BT 2 8] 1438 75 75 2 57 9 AR 1Y B 3% I 2%k
T4, A E R 4% (network on chip,NoC) [43] NismAE, %

Weks H 11 .2016-05 Received Date: 2016-05

HolL)) [R] /8, FUA 58 41 5k Sk BELZE B 520, 099 26 %) M g
HIREET

AbFE NoC H i Sk BH 28 ) 8, s A0 R0 B i 45
AZE P X (buffer) (Y 2H 25 X, Buffer poolm F ViChaR

w FEETE . HE A RFLERE4 (61474036 ,61274036,61371025,61574052 ) L4 H ARFF#3E 4 (1508085MF117 ) ¥ Bhmi H



o1

NoC P 23585 H) AVOQ B a8 15T .03 .

(dynamic virtual channel regulator ) OI an 4y g7 — 45 B
buffer, K 38 18 (149 55 H R0 BE AR I 1 IR 00 3 248 43 e, JhE #
TRBHZER B, A rh X buffer fPEHLH L 2% , 0 14 IT 4
s RS L BAI) (virtual output queue, VOQ) ' ML
FATRANR Ty 1] RS 6. 53, AT DAA 3 3k BH 2€ 7] T
it HEBAAIL ] , BEAR T AR AL A 52 2, B AR T /0N 5
RECN ( regional explicit congestion notification) """ HLi#l , ¥4
PHIE It 1 AN AR ZE U 1 43 15 S5 A7, BELE TSk BHLZE ) &
A LR R i A, 5 4 DR K T H iy ik
i) buffer 4 FRH/L il ( destination-based buffer management,
DBBM) 2! 4 i stk AN ] 5 B 43 JF A7, 2% 1 %
FHZE, B A 35 2 5 VOQ HL I AH ] (9 7% ik 8, A ¢ T
RECN MLl it F 53 20 (4 32 S 8 A8, K 1 £ 80 A7 ke 1 W 4>
BB T ZEAK A B b hE S A e BRI Al 2 s 1 RO D
i, HCAE TS R T VOQ Bl

W ERA AT AT LLR B, VOQ ML ARES T Hifth 75 %2
F A B AFPEREFNR R 9 8 , A 38 R s oA b 33K BH %€
[ e H AR . 5L B, AR SOk [ 13-15 ] & 1] VOQ
B AL B NoC Hh i) 3k BH ZE [m] 7,

1 L APHIERS ] VOQ HLEI4E B buffer , % 44
BIASAEAE Sk BHL 25 [0 L, K 17 >4 0 266 31 E ik, B fefe 4 1 7
VOQ HLifil , NoC HThSR A7 7E — i A5 B 1) Sk BHL Z€ ) i, 4k
B VOQ B NoC Hh A7 7 1y Sk BH 28 ) L& AR SC
UCBR M B ISGET, H I A 0 SCHR 1 O AR A i, 25T
I, ARSCHE R T 67 271 AVOQ (adaptive VOQ) % Hi#%
2K BT XUZ Y E AL 52 A 1 25 1 4 ZE R
A, FEARL B 2E & A= i AT et , 7 Sk BH 2E ) SR T B HE

P20
2 LPHESMH
SBHIEANTET 1 Fr7R S A HEAEBAS Sk i Rt 40,

RIS A i R R 2R L B O L2 L
J5 B AL ER B Z B % . LI 1 VCO S ff], #8diif

2 Bl d 1A e AN R TR 2 B e 1 =S
VR, PRI RIS B0 T F) Sk BHL2E O 55— 26 Sk FHL 28 5 2 Kl £l 2
SRR AL A% AR R (RS AL 2 09 R T AR AN
PHIE FRX AR O0 T B3k B ZE A 2 — 2k BHZE

—_—

— R v
¥ B2 [[H2 TI | BI | HI | VCO

Head-of-Line
Blocking(HoL) R

3

. LHS)| T4 | B4 [ H4) T3 | VCI
~— ’ ’
=

BT SkBHZE

Fig.1 Head-of-line blocking

VOQ [ 1 A an B 2 Jir 7, 458 R i 1 0 SR s
(look ahead routing computing, LARC) , & 5 — Bk i 55 %
7 1], — EL R — kA D 1 BTN — B A
T VC g5 B € , 44 2 1 e 8 23 i (VC allocator,
VA)# He LARC 83 5 38 X 56 fh £ (switch arbiter,
SA) WEHR B AN, W] I 54T, 205 T A

I
: | : credit in
— J '
I I
s vy vy 0 T ____
<creditout VC E v
E f——>
N T N
. VC L
<creditout VC N
mm
JEE— >
L T L
VC W

K2 VOQ i i as fiaets
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