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What	
  do	
  I	
  mean	
  by	
  a	
  High	
  
Performance	
  Compu2ng?	
  

•  A	
  Parallel	
  Computer-­‐	
  	
  Basically	
  Something	
  
With	
  Mul2ple	
  Processors,	
  e.g.	
  your	
  desktop/
laptop	
  

•  High	
  Performance	
  Computer	
  –	
  Parallel	
  
Computer	
  with	
  lots	
  and	
  lots	
  and	
  lots	
  of	
  
processors.	
  

Running	
  our	
  computa.ons	
  on	
  a	
  
High	
  Performance	
  Computer	
  





Research	
  Community	
  

•  XSEDE	
  Resources	
  
–  Darter,	
  Greenfield,	
  Gordon,	
  JetSTream,	
  Mason,	
  Stampede,	
  
SuperMIC,	
  and	
  Wrangler	
  

–  Coming	
  Soon	
  Comet	
  and	
  Bridges	
  
•  NHERI-­‐ci:	
  Stampede	
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Industry	
  

Amazon:	
  	
  
es2mated	
  2	
  million	
  processors,	
  	
  
2	
  -­‐16	
  processors	
  a	
  core	
  
~	
  10million	
  cores	
  

+	
  IBM,	
  Google,	
  Apple,	
  SalesForce	
  



It’s	
  Cheap	
  

Especially	
  if	
  you	
  BID	
  

Especially	
  if	
  you	
  bid	
  



BUT  
Speedup & 
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So	
  Why	
  Do	
  We	
  Need	
  LOTS	
  of	
  
PROCESSORS	
  (HPC)?	
  



Large Model  
– OpenSeesSP: An application for large models.  
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What	
  We	
  Do	
  

12	
  

Simula2on	
  of	
  
Earthquake	
  
Events	
  

Generate	
  Site-­‐
Specific	
  Ground	
  

Mo2ons	
  

Simulate	
  
Structural	
  
Response	
  

Es2mate	
  Loss	
  
and	
  Assess	
  
Regional	
  Risk	
  

rock motions at various 
locations within the region

site-specific soil 
conditions

site-specific ground 
motions representing site 

hazard

suite of building models
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You Can Perform the WORKFLOW 
in OpenSeesMP  

– OpenSeesMP: An application for BOTH large 
models and parameter studies.  

 
3 buildings, 2 config a building, 44 
records, 12 intensities, 5 hour a 
record, would have, taken 15840 
hours or 660 days or 1.8 years. 
Ran on XSEDE Ranger using 88 
processors in less than 7 days by 
adding 6 lines to script! 
(ATC-63/2 project using NEEShub) 



EC2 OpenSees AMI & StarCluster 

•  Amazon	
  is	
  largest	
  Cloud	
  Services	
  Provider	
  
–  AWS	
  also	
  has	
  more	
  than	
  5	
  2mes	
  capacity	
  of	
  its	
  14	
  next	
  IaaS	
  compe2tors	
  (a	
  Gartner	
  

report)	
  
•  MIT	
  Provides	
  Open	
  Source	
  Soeware	
  for	
  crea2ng	
  an	
  Amazon	
  Parallel	
  Cluster	
  and	
  Running	
  Jobs	
  on	
  this	
  

cluster	
  (StarCluster)	
  
•  We	
  Provide	
  an	
  Amazon	
  Image	
  for	
  Running	
  Sequen2al	
  and	
  Parallel	
  OpenSees	
  jobs:	
  ami-­‐e9ff1182	
  
	
  
•  hgp://opensees.berkeley.edu/wiki/index.php/AmazonEC2	
  



That Moment Frame Example using 
OpenSeesMP on a 1000 node 

Amazon Cluster From your Laptop: 
starcluser start smallcluster  
starcluster put smallcluster ./ /root  
starcluster sshmaster myLargecluster  
mpiexec -n 1000 OpenSeesMP Example.tcl;  
exit  
starcluster get smallcluster /root/results ./  
starcluster terminate myLargecluster 



Amazon	
  Makes	
  $	
  

•  Es2mated	
  that	
  by	
  2020	
  most	
  of	
  the	
  
companies	
  profits	
  from	
  these	
  Amazon	
  Web	
  
Services	
  

•  Data	
  upload	
  free,	
  computa2on	
  cheap,	
  
downloading	
  data	
  can	
  be	
  expensive	
  

•  Do	
  your	
  processing	
  there	
  







•  OpenSees	
  3.0	
  
•  A	
  Python	
  Version	
  (thanks	
  to	
  help	
  from	
  Minjie	
  

Zhu	
  &	
  Prof.	
  Scog,	
  OSU)	
  
•  OpenSeesIDE	
  alpha	
  version	
  will	
  be	
  released	
  
(An	
  applica2on	
  for	
  edi2ng	
  scripts,	
  runnning	
  scripts,	
  	
  
viewing	
  model,	
  and	
  via	
  the	
  view	
  select	
  and	
  print	
  
node	
  and	
  element	
  responses	
  
	
  







THANKS	
  

•  Any	
  QUESTIONS?	
  


