
CODES: Using parallel discrete-event simulation 
to model performance and reliability of 
Extreme-scale and distributed data-intensive 
systems 



Understanding Performance and Reliability issues in HPC and 
distributed systems 
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CODES Simulation framework for extreme-scale HPC 
& Distributed Systems 

 

 
 
 

 

 



Enabling CODES: parallel discrete-event simulation 

 

 

 

 

 

 

 

 



CODES Pluggable Network and I/O Models 
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ross torus model--BG/P

mpptest CCNI BG/Q
ross torus model--BG/Q

*http://portal.nersc.gov/project/CAL/doe-miniapps.htm 



Example CODES Network Model Plug-in: Dragonfly 
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Average (left) and maximum (right) latency of a 1.3M node dragonfly 
network model with global traffic pattern (minimal & non-minimal 
routing) 
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Million-node dragonfly simulation performance on 1 rack of 
Mira Blue Gene/Q 



CODES Service Models: High-Energy Physics (HEP) 
Science Data Facility 



CODES Service Models: High-Energy Physics (HEP) 
Data Facility 

 

 

 

 
 

 

 



Example CODES Resilience Model: Distributed Object 
Storage Rebuild Simulation 
 

 
 

 
 
 



Example CODES Resilience Models: Group 
Membership with SWIM protocol 
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Summary: Work being done with CODES 

 
 
 
 
 

 
 
 
 
 

 
 
 

 
 
 

 



Modsim Workshop Questions 
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Questions? 


