$£43% FoH it ' M I # 2017 4£ 6
Vol.43  No.6 Computer Engineering June 2017

cEREHERGEEAR - X EHE . 1000-3428 (2017 )06-0001-10 STHRAREED: A HES %S, TP393

HE MPL £ Si2ERNESIL F LM%
B, R, REE BT X, ARG R
(EHHER2F ITEIR 22 S5 H AR R, Jb A 100084 )

OB MR R B 0 U 4R ) MPT S 5 B4 B S AL R B A B O ikl e R B A b
for ) B PF D BE 52 B MPT S 548 AR 7E I 48 2 A9 s o 03T MPT IR 29 84 i ™ IR R 2 M AL 5 4R OF 5 — Bl X
i 5 P %y Ak Ll gl 2 o) T R AR B AR 1 I T IR A A G A S A T AT R S i R b A e,
T Ak B AR 0 Ak B A G . A R R B e O OR R A B T i OB R B g R TR S
(4 R L 3% o 5 A SR I PR AS AR B PR BE S RE A A b A A SR AR ] 5 3 T R B B D0 S B FE 9% 5 R AE U
FEATFRIDAE S A L ALY LA B, nT i MPT IS 29 PR RE4R TH 6.4 ~41.7 7% ) # PERE$E T 15.3 ~31. 247, & Jmy A £ 1k
RESRTES. 4 ~9.7 1 W SEPERESETH 1.3 ~ 1.8 {55,

KGR : A LM%, R L2 S WEA® O LA il

5| AR B, R AT kAR A T MPT AR S 484 E Hil AL i B [T ] 3SR HL TR ,2017,43(6) -
1-10,18.

F 5| & :Lu Siyu, Wang Hongwei, Zhang Youhui,et al. Customized Network-on-Chip Oriented to MPI Collective
Operations[ J]. Computer Engineering ,2017,43(6) :1-10,18.

Customized Network-on-Chip Oriented to MPI Collective Operations
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[ Abstract] According to the principle of computations approaching data, this paper proposes a design method of Network-
on-Chip(NoC) oriented to MPI collective operations, which focuses on the hardware enhancement of common NoC routers
to speed up MPI collective operations on the network layer. It designs MPI reduction,extends it to support more operations
and combines it with an adaptive method for the deterministic routing algorithm, which can learn transmission paths of
messages dynamically. Thus, enhanced routers can complete message processing in place, which not only speed up the
processing procedure but also coalesce messages. The design method for detailed micro-architecture of NoC is presented.
Different layout strategies of enhanced routers are compared and the corresponding performance, power consumption and
extra chip-area are evaluated. Testing results show that,compared with ideal software-based implementation, the proposed
method can improve the reduction performance by 6.4 ~41.7 times,broadcast by 15.3 ~31.2,global reduction by 5.4 ~9.7
times,and gather by 1.3 ~ 1.8 times,while the consumption of power and chip-area is limited.
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