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Abstract

problem is encountered when it scales on mulit-core NUMA based cluster. There is a problem that data tend to be allo-

Algebraic Multigrid (AMG) as a key method of many numerical simulation programs, a serious scalability

cated nearby the CPU core on which the main thread are running,and the data lack locality. By applying our NUMA-a-
ware memory allocator, each partition of a data block can be binded to the corresponding NUMA memory nodes which
the data owner thread is laid on, so as to successfully maintain more data locality when using OpenMP parallelizing
AMG; and make BoomerAMG scaling up more easily and efficiently. In the experiment on a single node and a small 16
nodes cluster, using NAAlloc allocator gets 16% and 60% peak performance improvement respectively.
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EBT & EHLEN AMG $IFFHTY REMERN PG, EW
AMG BB R LT RMENE R T REIERT KL sock
¥ CPU SO E R EREN B cache ILE . BRTF
EHl a8 NUMA frERIP 84 CPU BFFHET SRS,
X SR E R AMG B THRERERTE RS —25
EAHBU TAERIPAG . AT A KB E BT & £ B AMG 3
TR BWABLRIT.

TERHBT B R G 19 s B0 B 8 B R IR
SRR BT S TR A MPL# AMG 3T E#&
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BEL TR HELURB RBRHFATY R, LLNL MR
HANZERE A ENFRBEER I OpenMP KR4 317
B, XFEEAH THLHERETE. LE BN MPY/
OpenMP B EHATEL BV & LR ARERMEEERE
W MELABUS R AT MR, P EALH EREM SR
U, BRTA TR R TR SR SR AR R IRE, BR
BERERMELZ T 6 LY R AMG BRBFEI TR,
HRIE FAETHERERREHWT AMGCEFHEZ
WHATI) R RES AT, IR MR OpenMP £ LB IHAT
RIBEE RAEATFRMR AMG EFHWEHITET S L83t
U RERA KT |, FEHBEHTMELRT — 7 Boomer-
AMG " {8 R 9B 3 P B A S B 2%, FOE R B BOF & 1)
NUMA Ze#iy#¢tk, %t 8% OpenMP 47 K 3R R IERA
BAFHIRR , B E & T BoomerAMG 7E £ B HLEE LAY 3
1Rt . NUMA_Aware (7753 B 4% 89 AR HoA 5 424
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