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Commercial Computing and Commercial Computing and 
High Performance ComputingHigh Performance Computing

How Different are TheyHow Different are They
Don Don DeSotaDeSota
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IntroductionIntroduction

Commercial and HPC computing are Commercial and HPC computing are 
viewed as being very differentviewed as being very different
I will compare and contrast the I will compare and contrast the 
requirements and characteristics of requirements and characteristics of 
commercial and HPC computing commercial and HPC computing 
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OutlineOutline

Overview of the market segmentsOverview of the market segments
Performance and system Performance and system 
characteristics of the solution stackcharacteristics of the solution stack
Future directions and challengesFuture directions and challenges
ConclusionsConclusions
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Multiple SegmentsMultiple Segments
Life SciencesLife Sciences
EnvironmentalEnvironmental
EDAEDA
CAECAE
GeosciencesGeosciences
EnvironmentalEnvironmental
FinancialFinancial
DCCDCC
SecuritySecurity
DefenseDefense
ImagingImaging
Government labsGovernment labs

Purchase CriteriaPurchase Criteria
PerformancePerformance
CostCost
PowerPower
Compute DensityCompute Density
Current InvestmentCurrent Investment

Servers from $5K to $100MServers from $5K to $100M
Not just large government Not just large government 
lab systemslab systems

Multiple SegmentsMultiple Segments
OLTPOLTP
DSSDSS
CRMCRM
XMLXML
InfrastructureInfrastructure
Web servingWeb serving
ERPERP
Application servingApplication serving

Purchase CriteriaPurchase Criteria
PerformancePerformance
CostCost
PowerPower
Low RiskLow Risk
Current InvestmentCurrent Investment
ManageabilityManageability

Servers from $5K to $10MServers from $5K to $10M

MarketMarket
HPCHPCCommercialCommercial



02/17/200802/17/2008 55

Mission Critical/RASMission Critical/RAS
Hybrid programming modelHybrid programming model
Specialized processorsSpecialized processors
AutoparallelizationAutoparallelization
Grid computingGrid computing

PervasivePervasive
Web orientedWeb oriented
SOASOA
Data ExplosionData Explosion

TrendsTrends

CapabilityCapability
Bandwidth IntensiveBandwidth Intensive
CommunicationCommunication
Single thread per coreSingle thread per core

ThroughputThroughput
Light communicationsLight communications
Single thread per coreSingle thread per core

ScaleScale--outout

Cost/performance and power Cost/performance and power 
performance sensitiveperformance sensitive

Throughput OrientedThroughput Oriented
Many threads per coreMany threads per core
Memory capacityMemory capacity

ScaleScale--up or Scaleup or Scale--outout
Tending toward scaleTending toward scale--outout

Mission Critical/RASMission Critical/RAS
I/O IntensiveI/O Intensive

RequirementsRequirements

HPCHPCCommercialCommercial
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Performance CharacteristicsPerformance Characteristics
CPI
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L1 Miss rate
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L2 Miss rate
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Reloads from Memory
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Performance CharacteristicsPerformance Characteristics
Commercial workloads tend to have higher CPIsCommercial workloads tend to have higher CPIs

Decision support looks similar to HPC applications particularly Decision support looks similar to HPC applications particularly 
CAECAE

Miss rates in commercial tend to be higher than HPCMiss rates in commercial tend to be higher than HPC
Branch Branch mispredictionmisprediction between commercial and HPC is between commercial and HPC is 
similarsimilar
Memory bandwidth in HPC is generally higher for HPCMemory bandwidth in HPC is generally higher for HPC
Decision support has similar characteristics to some of Decision support has similar characteristics to some of 
the HPC segments and has similar machine the HPC segments and has similar machine 
requirements to CAErequirements to CAE
Certain Certain subsegmentssubsegments of some HPC segments such of some HPC segments such 
some biosciences applications have many attributes of some biosciences applications have many attributes of 
commercial applicationscommercial applications
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Bandwidth LimitedBandwidth Limited
A few are latency A few are latency 
sensitivesensitive

Low BandwidthLow Bandwidth
Capacity not an issueCapacity not an issue

Capacity LimitedCapacity Limited
Latency SensitiveLatency Sensitive

MemoryMemory

Solution StackSolution Stack

Floating Point PipesFloating Point Pipes
High ILPHigh ILP
PrefetchPrefetch

Uniform StridesUniform Strides
Data Cache FriendlyData Cache Friendly

Algorithmic changes Algorithmic changes 
to make more effectiveto make more effective

High Branch RateHigh Branch Rate
High cache miss rateHigh cache miss rate

Needed for both Needed for both 
instructions and datainstructions and data

ProcessorProcessor
HPCHPCCommercialCommercialLayerLayer
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Achieved more Achieved more 
through the application through the application 
and scale outand scale out

EmergingEmerging
ProvisioningProvisioning

CriticalCritical

ProvisioningProvisioning

RASRAS

HeavyHeavyMinimalMinimalInterconnectInterconnect

Solution StackSolution Stack

Large amounts of data Large amounts of data 
in a few segmentsin a few segments
Bandwidth criticalBandwidth critical
Latency hiddenLatency hidden

Large Volumes of DataLarge Volumes of Data
Simultaneous Simultaneous IOsIOs criticalcritical
DSS Bandwidth criticalDSS Bandwidth critical
Cause the need for many       Cause the need for many       
threadsthreads

StorageStorage
HPCHPCCommercialCommercialLayerLayer
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ProvisioningProvisioningProvisioningProvisioningManagementManagement

MPIMPI
MPI RuntimeMPI Runtime
SchedulerScheduler

Compilers and LibrariesCompilers and Libraries

RDBMSRDBMS
TPTP
SOASOA
Web ServerWeb Server
.NET.NET
SambaSamba
CGICGI

MiddlewareMiddleware

SlimSlimRASRASOSOS

Solution StackSolution Stack

Not NeededNot NeededCriticalCriticalVirtualizationVirtualization
HPCHPCCommercialCommercialLayerLayer



02/17/200802/17/2008 1111

Solution StackSolution Stack

AlgorithmAlgorithm
FortranFortran
C or C++C or C++

Large Basic BlockLarge Basic Block

SQLSQL
JavaJava
RubyRuby
Small Basic BlockSmall Basic Block

ApplicationApplication
HPCHPCCommercialCommercialLayerLayer
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Future Directions and ChallengesFuture Directions and Challenges
Systems are judged on more than performance Systems are judged on more than performance 

The next frontier for modeling is to characterize and project otThe next frontier for modeling is to characterize and project other critical her critical 
parameters such as power, reliability, usability, etc.parameters such as power, reliability, usability, etc.
Performance and power tradePerformance and power trade--offs will become criticaloffs will become critical

MulticoreMulticore will impact applicationswill impact applications
Many cores per node will need to be exploited by the softwareMany cores per node will need to be exploited by the software
Commercial applications will start to see more bandwidth bottlenCommercial applications will start to see more bandwidth bottlenecksecks
HPC applications will move toward a hybrid solutionHPC applications will move toward a hybrid solution

This is also a good solution for DSSThis is also a good solution for DSS
The line between HPC and commercial will blurThe line between HPC and commercial will blur

HPC applications will combine HPC and databaseHPC applications will combine HPC and database
Commercial applications will include more computationCommercial applications will include more computation

Specialized processors will provide performance gainsSpecialized processors will provide performance gains
They may be used for certain applications, to offload main proceThey may be used for certain applications, to offload main processors ssors 
or in hybrid systemsor in hybrid systems

More businesses are adopting HPC as being more cost effectiveMore businesses are adopting HPC as being more cost effective
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ConclusionsConclusions
Both areas have a wide range of price points and segments with Both areas have a wide range of price points and segments with 
different characteristics that drive different machine characterdifferent characteristics that drive different machine characteristics istics 
within the area within the area 
DSS has similarities to HPC but the rest of traditional commerciDSS has similarities to HPC but the rest of traditional commercial al 
computing has much different requirements than HPCcomputing has much different requirements than HPC
Search and Search and analysisanalysis is more similar to HPC but still does not have is more similar to HPC but still does not have 
the interconnect requirements of HPCthe interconnect requirements of HPC
Techniques used to improve systems in HPC or commercial should Techniques used to improve systems in HPC or commercial should 
be applied to the other segment to get improvements as wellbe applied to the other segment to get improvements as well
There is overlap between commercial and HPC characteristics but There is overlap between commercial and HPC characteristics but 
some differences existsome differences exist
There are plenty of opportunities to move characterization and There are plenty of opportunities to move characterization and 
modeling to aspects of the system other than performancemodeling to aspects of the system other than performance


