
Charm++ on NUMA Platforms: 

the impact of SMP Optimizations 

and a NUMA-aware Load Balancer

Laércio Pilla (UFRGS/Brazil - INRIA)

Christiane Pousa (INRIA) 

Daniel Cordeiro (USP/Brazil - INRIA)

Jean-François Méhaut (INRIA)



Outline

ÅIntroduction

ÅPerformance Evaluation of SMP Optimizations of 

Charm++ on NUMA Machines

ÅNUMA-aware Load Balancer on Charm++

ÅConclusion and Future Work



Motivation for NUMA platforms

ÅThe number of cores per processor is 

increasing

ÅHierarchical shared memory multiprocessors

ÅccNUMA is coming back (NUMA factor)
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NUMA problems

ÅRemote access

ÅOptimization of latency
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NUMA problems
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NUMA problems

On NUMA machines, 

data distribution 

matters!



Charm++ Parallel 

Programming System

ÅPlatform independent

ÅBoth shared and distributed memory

ÅArchitecture abstraction

ÅProgrammer productivity

From charm++ site: http://charm.cs.uiuc.edu/research/charm/



Charm++ Parallel 

Programming System

ÅCommunications originally implemented 

with message passing

ÅEven on SMP machines

ÅCurrently, uses optimizations for SMP 

systems

ÅChao Mei et al., ñOptimizing a parallel runtime system 

for multicoreclusters: a case studyò, in TG ó10



Charm++ & NUMA

ÅHow these optimizations work on 

NUMA machines?

ÅHow can we use knowledge about the 

NUMA system to improve performance 

on Charm++?
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Evaluation of SMP optimizations

ÅDifferent Charm++ versions

ÅWith optimizations

ÅWithout optimizations

ÅDifferent architecture compilations (flavors)

Ånet-linux: distributed memory

Åmulticore: shared memory



NUMA machines
ÅAMD Opteron

Å8 nodes x 2 cores 

Å@ 2.2GHz

Å2 MB L2 cache

Å32 GB main memory

ÅLow latency for local 

memory access

ÅCrossbar

ÅNUMA factor: 1.2 ï1.5

ÅLinux 2.6.32.6
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