HarE H1M A R I S NI Vol. 41 No.1
2012411 Journal of University of Electronic Science and Technology of China Jan. 2012
= M &b XL =5 — = = \ SIS
SR ET R PR SRIEME S kit
%k # B OBl BRER, ®RE

(PEFREBE U ESORPINT LR EX 100190)

[FHZE] BE GPUSE I A 7L 8 Gt S AR T2 LT, B R ST s (A AT B L AR s LR B 2 L
T FEXIAEET, AT T A THEAT A RIS A 8] (3005 25 FE R SR I AR SR, 388 45 R0 o R o A %
o JNRIX S FEAT BEM R AEE B A, 38— R R S BB AR v, 1% [F) 0 51 T ROt ORI T B N 24T
55 TR AT /N B0 B A B (AR 8 [ 20 LA B S5 1 s P RIS A D ) Barrier s All-reduce8E &84, I Insd JR47 LA (bR .l
NG RER, E16FFE MR T RS ERAENIRA, [R5 51 380 LU AR S5 10 3R AF S L0465 B INSE, 76 = M AR (LU S R)
MFE 7 b eT LAERAS 29 20% (1 P RE 3 T

* 8 iE EAERME BERS WHEATA ARERRE, bR ENL O RARRE, H B

FENHES  TP303 XHERFRIRES A doi:10.3969/j.issn.1001-0548.2012.01.018

Design of Synchronization Accelerator in HPC Computing Node

CHEN Fei, CAO Zheng, WANG Kai, HU Nong-da, and AN Xue-jun
(Institute of Computing Technology, Chinese Academy of Science Haidian Beijing 100190)

Abstract With the widely use of acceleration devices, hardware parallelism of single hybrid programming
computer (HPC) node has increased many. As a result, both on-chip communication and inter-node communication
become more and more frequently. Apparently, communication is becoming the bottleneck of system performance.
This paper proposes a design of hardware module called synchronization accelerator to accelerate synchronization
communication patterns. These patterns include fine-grain synchronization, barrier, and all-reduce. At the scale of
16 processes, synchronization accelerator can achieve about 4 times speedup than software-based collective
operations. Also, the performance of benchmark LU can achieve 20% improvement with the use of synchronization
accelerator.
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