
1/27/12 

1 

Tips and Tricks for Shared Memory 
Parallelization 

Dirk	  Colbry	  
colbrydi@msu.edu	  
Research	  Specialist	  

Ins;tute	  for	  Cyber-‐Enabled	  Research	  
	  

© 2012 Michigan State University Board of Trustees.  

Pleasantly Parallel 

Ti
m

e 
Loosely Coupled 

Ti
m

e 

Tightly Coupled 
Ti

m
e 

Shared Memory 

•  Different	  threads	  communicate	  though	  
pointers	  to	  the	  same	  memory	  access	  

•  Problems	  can	  occur	  if	  different	  threads	  
write	  the	  same	  memory	  at	  the	  same	  ;me	  

•  Flags	  (also	  called	  locks	  and/or	  semaphores)	  
are	  used	  to	  allow	  only	  one	  thread	  to	  access	  
memory	  at	  the	  same	  ;me	  
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Shared memory 
submission scripts 

•  Typically	  one	  node	  with	  mul;ple	  
processors	  per	  node	  (ppn)	  
– #PBS	  –l	  nodes=1:ppn=8	  

•  Different	  programs	  use	  different	  methods	  
to	  tell	  them	  how	  many	  processors	  to	  use	  
– Command	  line	  arguments	  
– Environment	  variables	  
	  
	  

Example: shared memory 
Script 

•  Bow;e	  uses	  shared	  memory	  paralleliza;on	  
•  Get	  the	  bow;e	  example	  
> module load powertools 
> getexample bowtie 

•  Change	  to	  the	  bow;e	  directory	  
> cd ./bowtie 

•  Look	  at	  the	  submission	  script	  
> less ./bowtie.qsub 

•  Run	  the	  job	  
> qsub bowtie.qsub 

OpenMP  

•  Common	  Shared	  Memory	  penaliza;on	  
•  Single	  program	  runs	  in	  many	  threads	  
•  Really	  easy	  to	  pick	  loops	  that	  are	  parallel	  
and	  split	  them	  into	  mul;	  threads	  

•  Minor	  modifica;ons	  to	  code	  that	  can	  be	  
wriWen	  not	  to	  affect	  single	  	  

simpleOMP.qsub example 

#!/bin/bash –login 
#PBS –l walltime=00:01:00 

#PBS –l nodes=1:ppn=8,feature=gbe 
 

cd ${PBS_O_WORKID} 

OMP_NUM_THREADS=`cat ${PBS_NODES} | wc –l  ̀
export NUM_OMP_THREADS 

./simpleOMP 
 

qstat –f ${PBS_JOBID} 
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MKL  

•  Does	  shared	  memory	  Parallia;on	  built	  in:	  
– FFTW	  
– BLAS	  
	  

simpleOMP.qsub example 

#!/bin/bash –login 
#PBS –l walltime=00:01:00 

#PBS –l nodes=1:ppn=8,feature=gbe 
 

module load MKL 

cd ${PBS_O_WORKID} 
MKL_NUM_THREADS=${PBS_NUM_PPN} 

export MKL_NUM_THREADS 
./mklJob 

 
qstat –f ${PBS_JOBID} 


