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Cloud Computing & HPC

A Case of HPC Implementation
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ÅHPC users are always looking for more 

capacities

ÅCloud Computing concept is very attractive for 

HPC sites with dynamic workload

Questions

ÅHow cloud implementation look like in HPC?

ÅVM or not VM?

ÅWhat is the VM performance cost for HPC 

applications?

Cloud Computing & HPC
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A Case of HPC 
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Stage 1: Commodity Cluster

ÅProblems:

ïExisting UNIX server does not have enough 

capacity to run CFD jobs

ïThe maintenance cost and administration cost 

is about same as the original hardware

ÅSolution:

ïX86 Cluster

ïOpen source cluster stack (Linux, MPI, open 

source scheduler)

ÅResult:

ïCapacity increases 5 times

ïCost decrease 50%

ïClusters are adopted in many departments



Copyright © 2010 Platform Computing Corporation. All Rights Reserved.6

Stage 2: Centralized clusters

ÅProblems:

ï50 clusters in an organization with 

different management practice

ïEach cluster needs budget to refresh

ÅSolution:

ïConsolidate 50 clusters into 2 HPC 

centers

ïUse robust workload scheduler 

(Platform LSF)

ÅResult:

ïCentralized budgeting and capacity 

planning

ïCut hardware cost by 20%

ïCut administration cost by 70%
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Stage 3: Breaking Group Silos

ÅProblems:

ïEach group has dedicated 

queue and a partition of a 

cluster

ïThe utilization is low: 60%

ïNo funding from management 

for increasing capacity before 

getting higher utilization

ÅSolution

ïLeverage advanced scheduling 

features in Platform LSF

ÅResult

ïImproved utilization from 60% to 

75%
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Stage 4: Make Users Happy

ÅProblems

ïConflict scheduling policies among 

different groups

ïConflict of OS/app environment 

across groups

ïUtilization is not optimal

ÅSolution

ïMultiple elastic logical clusters 

managed by Platform ISF 

ÅResult

ïUtilization reaches to 85%

ïUsers are much happier 

VM

(optional)
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Stage 5: A Shared Dynamic HPC 

Environment
ÅProblems:

ïCan we get near 100% utilization of HPC 

cluster?

ïHow to get capacity without limit?

ÅSolution:

ïñBurstingò

ÅResult:

ïHPC cluster reaches near 100% 

utilization

ïPeak workload can go beyond what HPC 

cluster provides
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Comparison of User Experiences

Public Cloud IaaS

Resource available 
on demand

Provisioning app 
stack manually

Pay per use

VM

A dynamic shared 
HPC infrastructure

Resource available 
on demand

On demand pre-
defined stack

Shared cost with 
other user groups

Physical & VM


