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Our capacity to create data has exceeded our capacity to 
manage itg

Where is thatWhere is that
calculation?calculation?calculation?calculation?

Visionary companies have shown that it is possible to manage 
simulation data structures and make money doing it!
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simulation data structures and make money doing it! 



The Simulation ChallengeThe Simulation Challenge
E ti l G th f D d D t C l it D t V lE ti l G th f D d D t C l it D t V lExponential Growth of Demand, Data Complexity, Data VolumeExponential Growth of Demand, Data Complexity, Data Volume

# of Engineers Performing Simulation# of Engineers Performing Simulation
# of Sim lations# of Sim lations

Offshore Offshore 
D l tD l t# of Simulations# of Simulations

Complexity of SimulationsComplexity of Simulations
Development Development 
& Integration& Integration

Source: BMWSource: BMW
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Driving Demand for  Analyst ProductivityDriving Demand for  Analyst Productivity



SPDM: A decade of Visionary InvestmentSPDM: A decade of Visionary Investment

These Companies experience will be presented at the 
NAFEMS SDM conference 24-25 November 2010
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What were the Inputs? the Process Parameters the Outputs?
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What were the Inputs? the Process Parameters, the Outputs? 
the Key Results? …..    Structure provides the Answer



Supporting the Simulation ProcessSupporting the Simulation Process

Modeling & Modeling & 
AssemblyAssembly

Load Case SetupLoad Case Setup PostPost--processprocess
Key ResultsKey Results

Create Create 
ReportsReportsJob SubmitJob Submit

AssemblyAssembly

SimManagerSimManager Process ManagementProcess Management
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Complex Automotive CAE ProcessComplex Automotive CAE Process

PrePre ProcessingProcessing SolvingSolving PostPost ProcessingProcessing ReportingReportingPrePre--ProcessingProcessing SolvingSolving PostPost--ProcessingProcessing ReportingReporting

ModelsModelsMeshesMeshes Assemble reportAssemble report
Compare and annotateCompare and annotate
P tP t i lti ltPlotsPlots

Cross sectionsCross sections
MoviesMovies
ImagesImages
ValuesValues

PostPost--processing resultsprocessing results
MovieMovie--mergesmerges

ValuesValues

ComputeCompute
ApplicationsApplications

PrePre--ProcessingProcessing
ApplicationsApplications

Input Input Output Output PostPost--ProcessingProcessing
ApplicationsApplicationsLoad CasesLoad Cases IndividualIndividual

FilesFiles
DecksDecks

SimulationsSimulations

DecksDecks
ApplicationsApplications

SolverSolver
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Process & Data Process & Data -- Managed & AccessibleManaged & Accessible

PrePre ProcessingProcessing SolvingSolving PostPost ProcessingProcessing ReportingReportingPrePre--ProcessingProcessing SolvingSolving PostPost--ProcessingProcessing ReportingReporting

ModelsModelsMeshesMeshes Assemble reportAssemble report
Compare and annotateCompare and annotate
P tP t i lti lt

CurveCurve
PlotsPlots
Cross sectionsCross sections
MoviesMovies
ImagesImages
ValuesValues

PostPost--processing resultsprocessing results
MovieMovie--mergesmerges

MeshesMeshes AssembleAssemble ModelModel CrossCross--
S iS i

CreateCreate
RRValuesValues

ComputeCompute
ApplicationsApplications

CombineCombineLoadcaseLoadcase

SectionSection ReportReport

PrePre--ProcessingProcessing
ApplicationsApplications

Input Input Output Output PostPost--ProcessingProcessing
ApplicationsApplicationsInputInput S lS l O t tO t t

ExtractExtract
(Postprocessor)(Postprocessor)

ReportReport

Load CasesLoad Cases IndividualIndividual
FilesFiles

DecksDecks

SimulationsSimulations

DecksDecks
ApplicationsApplications

SolverSolver

pp
DeckDeck SolveSolve OutputOutput

StoryStory--
boardboard
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Web Web 
clientclient

Client within Client within 
ApplicationsApplicationspppp

SPDM ApplicationSPDM ApplicationSPDM  ApplicationSPDM  Application

SPDM Object & Metadata PlatformSPDM Object & Metadata Platform

Web Application ServerWeb Application Server

RDB ServerRDB ServerRDB ServerRDB Server

MetadataMetadata
DatabaseDatabase

StorageStorage
•• NFSNFS
•• FTPFTP vaultvaultvaultvault

ComputeCompute
ClusterCluster
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MetadataMetadata Oracle/DB2/Oracle/DB2/
MSMS--SQLSQL

•• FTPFTP--vaultvault
vaultvault

ClusterCluster
(HPC)(HPC)
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The 3 Vectors of Business ValueThe 3 Vectors of Business Value
– Process Effectiveness

• Getting the right effect, on time 
EffectiEffectivenessveness

g g
• Delivering certainty, reducing risk

– Process Efficiency
EfficiencyEfficiency

• Getting there with less resources
– Product Innovation InnovationInnovation

• Pushing the Performance 
Envelope (Features, Cost, Quality, 
Time To Market )Time  To Market,..)

The three vectors provide differentThe three vectors provide different  
Returns, calculated in different 
ways, to different  organisations 
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Process EffectivenessProcess Effectiveness
Structured information model 
• provides:

EffectEffectivenessiveness

– Navigation to data – reducing search times
– Automatic Audit Trail creation - less admin

Abilit t i t ki lti

EfficiencyEfficiency
– Ability to supervise remote working – multi 

site and outsourced

• enables:
InnovationInnovation

enables:
– Automation of laborious processes
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Process EfficiencyProcess Efficiency

• Process Automation, enabled by SPDM,
EffectiEffectivenessveness

– Model Assembly and Load-case setup, especially for 
iterative analyses

– Results extraction, less effort

EfficiencyEfficiency

– Automated Report Generation, less effort
– Easier Re-Use of data

h A l t ‘ P d ti it b t 35%
InnovationInnovation

enhances  Analysts‘ Productivity by up to 35%
• Emphasis on elimination of low added value, 

laborious tasks to enable Analysts to spend theirlaborious tasks to enable Analysts to spend their 
time on high added value engineering 

• The SPDM system may create up to 100 data 
and key result objects from a complex simulation, 
saving analysts valuable time, hours per 
simulation viewable in a browser
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simulation, viewable in a browser



Product Development & InnovationProduct Development & Innovation

Increased Simulation Capacity enables
EffectiEffectivenessveness

c eased S u at o Capac ty e ab es
• Development of more products
• Development of Innovative Products thru

EfficiencyEfficiency
Development of Innovative Products thru 
– Simulation of more design options
– Different simulations InnovationInnovation
– More complex simulations 
– Better data for decisions

I d Fi t T M k t C bilit• Improved First-To-Market Capability
• Benefit is greater sales and/or margins
• Business/Program Managers own these numbers
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Motivation for More SimulationsMotivation for More Simulations

A3/S3A3/S3

DerivatisationDerivatisation
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A5/S5A5/S5
A6/S6A6/S6
A6/S6/RS6 AvantA6/S6/RS6 Avant
A6 A6 AllroadAllroad

Audi 80 Audi 80 
Audi 100Audi 100
Audi CoupéAudi Coupé

Audi 100 AvantAudi 100 Avant
Audi Audi CabrioCabrio
Audi CoupéAudi Coupé

A8/S8A8/S8
R8R8
Q7 ...Q7 ...

Model offensive for customer orientation and answer on tightened competitionModel offensive for customer orientation and answer on tightened competition

19801980 19901990 20002000 20102010
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Audi Audi SimManagerSimManager Implementation MetricsImplementation Metrics
Simulations in CAE-Bench
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based on advanced based on advanced 
SimManager capabilities:SimManager capabilities:
-- Variant GeneratorVariant Generator
-- Process SequencesProcess Sequences

Increased car lines 9 -> 35 with same team size
6 times more simulation at same cost
Expanded simulation into multi-disciplines (4 to 15)
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Josef Josef ReichenederReicheneder, I/ET, I/ET--83 CAE/CAT Processes, Methods, CAE83 CAE/CAT Processes, Methods, CAE--Bench at Audi, 31. Bench at Audi, 31. JuliJuli 20082008
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Returns on Process EfficiencyReturns on Process Efficiency
• Process Automation, enabled by SPDM, 

can enhance Analysts‘ Productivity by
EffectiEffectivenessveness

can enhance  Analysts  Productivity by 
up to 35% 

• This total saving is achieved when an EfficiencyEfficiency
organisation requires extra simulation 
capacity for growth or to enhance 
product development InnovationInnovationproduct development

• Where the organisation uses contractors 
or sub-contracts work, this can be taken 
back in-house 
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Returns on Process EffectivenessReturns on Process Effectiveness
• Structured Information & Secure Global 

Content Management enables EffectEffectivenessivenessg
– More effective management of the CAE 

process by providing status visibility to 
managers enabling them to take timely 

EfficiencyEfficiency
g g y

decisions
– Direct access to the information pedigree and 

Audit trail enabling effective timely response InnovationInnovationg y p
to any Quality request

– Elimination of simulation re-work by 
systematic usage of controlled data reducingsystematic usage of controlled data reducing  
costs of non-quality

– Secure Outsourcing under management 
control providing effective access to lowercontrol providing effective access to lower 
cost resources and expertise 

– Supplier Integration with remote working 
reducing travel costs and IT /admin costs
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reducing travel costs and IT /admin costs



Returns on Process Effectiveness (2)Returns on Process Effectiveness (2)
More comprehensive simulation of 
product performance:

EffectEffectivenessiveness
product performance:

– Enables version control ensuring working
EfficiencyEfficiency

Enables version control ensuring working 
with the correct parts.

– Eliminates physical tests, except final 
lid ti $M InnovationInnovationvalidation, saves $M

– Ensures on-time program delivery –
avoidance of program overruns $M & lost p g
revenues $M

– Reduces late changes requiring tooling 
changes – tooling cost avoidance $Mchanges – tooling cost avoidance $M

– Avoids failures in-service, potentially $M
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Returns on IT Process EffectivenessReturns on IT Process Effectiveness

• A Global SPDM system enables: EffectEffectivenessiveness
– Consolidation of Hardware, Licenses, 

IT operations in a single centre, 
globally accessible 24/7, with lower IT 

EfficiencyEfficiency
g y ,
costs

– Orderly, prioritised queueing and job 
execution ensures high utilisation of InnovationInnovationexecution ensures high utilisation of 
hardware resources and licenses

– Storage optimisation by better 
definition of what can be deleted when 
controls  storage costs 
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When to Invest?When to Invest?
• Automotive OEM

– 250 analysts x 35% productivity gain x 130,000€ = €11M per annum 
once fully deployed

– Hard savings fully justify SPDM
Investment cost is reduced by new SPDM functionality &– Investment cost is reduced by new SPDM functionality & 
configurability from production experience (SimManager AutoPortal)

• Organisation with 50-25 Analysts, iterative processesg y , p
– Potential hard savings of ~€2M per annum once fully deployed
– SPDM is becoming an attractive investment

• Small and Medium Enterprises
– core simulation process and data management is becoming 

affordable in 2011affordable in 2011

• Business consulting teams can help with justification
– Best justification is (sadly) a business project/program/product
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– Best justification is (sadly) a business project/program/product 
failure with well defined cost impact    
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Managed Simulation makes the DifferenceManaged Simulation makes the Difference

• BMW – a decade of SPDM drives 
product performance

320d EfficientDynamics320d EfficientDynamics
product performance

• 0-90 in 8s, 0.41 l/mil,109gCO2/km
Moving to the next level with Auto• Moving to the next level with Auto 
Portal

• Audi – 6 times increase in 
simulation throughputsimulation throughput

• SimManager-based 
Process AutomationProcess Automation 
eliminates laborious tasks 
and  drives up productivity 
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p p y

Please applaud the teams at BMW & AudiPlease applaud the teams at BMW & Audi



Thanks!Thanks!

• Questions?

NAFEMS European Conference:
Si l ti P d D t M tSimulation Process and Data Management 

(SDM) 
24 - 25 November 2010, Frankfurt, Germany 
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