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Status in the usage of simulation

 We do a lot of simulation,
 We have great tools,
 We have great modeling languages

* We have a lot of experience

- We trust our simulations

But...



..do others trust our simulations?

* Decisions are increasingly based on the results of simulations
* Decisions have far-reaching consequences

Seamless based
Development & Testing

- How do we make it possible for someone to make a decision
with clear conscience based on simulation results?



By presenting simulation results in a credible way.
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1st: A common understanding of the process
- the Credible Simulation Process (CSP)

Phases and Steps define a common understanding of the
process which can be individually performed
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An example for a Credible Simulation Process
was defined by the prostep ¥/**™"" project
and validated by SETHMLevel project




2nd: Traceability as basis for Credible because of
information in a uniform structure on each step, glued
together to a gapless information chain
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Along the process, we collect all necessary
information in glue particles for credibility

Credible Simulation Process
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SSP Traceability Specification

* Based on SSP Formats and Principles
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SSP ZIP Packaging

(Relative) URI References to Resources
Multi-Format Support for Resources
Common XML Schema Components
Extensibility via Annotations

Can devolve into pure SSP for tools

without support of SSP Traceability




SSP Traceability Specification

* Based on SSP Formats and Principles

* Generic Approach of Phases and Steps G

* |nstantiated for CSP as STMD Format
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SSP Traceability Specification

Based on SSP Formats and Principles
Generic Approach of Phases and Steps
Instantiated for CSP as STMD Format
Fach Step contains Input, Procedure, Output,  Telsmsene
Rationale information, referencing Resources
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SSP Traceability Specification

* Based on SSP Formats and Principles

* Generic Approach of Phases and Steps

* |nstantiated for CSP as STMD Format

e Each Step contains Input, Procedure, Output,
Rationale information, referencing Resources

* Additional Linking, Life Cycle & Classification
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Prototypical application of SSP Traceability
across a sample process based on CSP/SSP

Credible Simulation Process

Analyze the Define requirements Define design Implement and Execute Evaluate Simulation Decide about
engineering specification simulation specification fir assure quality for simulation Results & assure fulfillment of
task task & objectives simulation setup simulation setup quality simulation objectives

Simulation goals Requirements List Architecture Testcases, Madels
bjectives and Parameters
[ 1 w e

Saolkfd jadskfj adlksjf adlksd
faolks jfaoksjdf 6lkasjfd 6aks
jfolkajdsf Galksjfd 6lkas
foaodaskd foalksd jfoalksjdf
oalksjdof ajsdoflkasdokf jadkds

jfadlkds jf
Akosd faolks jfolka folkajdsf
askdof s

Ikadsjfolkajsdofkjadlksdjfoalfds

Infoon execution Results

objectiv result Ok/nok
e

asdfadfa 23
adsfaf V

adsfafad

R

adsf -
asd .
Fadsfa / Rx.y IS asdafds
Dsf afds a Hs e

fdsaksdfjkaosjdfolksajdfoakljds
folkajsd —




eXIng,I.!Sg‘E (SSP’EditO' & orchideo | easySSP/\@ @

Trace DC Motor Example for Project

L ] L ]
implementation ) _Execution ) _Evaluation @R NIREN ( e a I | l y
P odsl D amcr > Envronment ) ntgraton 3 —es eses 3 Cuoly Assrace SRS

e CSP/SSP
Input Procedure Rationale Output

Available Resources Input Resources Resource

[] netpmsf.ssp.stmd/CSP-6-2-Eval-DCsource.md [ netpmstsspistmd/CSP-1-1-SimTask-DCsource.md Source net.pmsf.ssp.stmd/DataSheet-XY12346-MildHyb-V01.xlsx

[ metpmsfssp.stmd/CSP-6-3-Eval-DCsource.md [} et pmst ssp.stmd/DataSheet-XY1 2346-Midryb- Kind Document

! _6-3-1 | VO1.xlsx
netpmsfssp.stmd/C3P-6-3-Eval-Dsource.md Type application/vnd.openxmlformats-officedocument.spreadsheetml.sheet

net.pmsf.ssp.stmd/CSP-7-Fullfill-DCsource.md
D P P v Master

D net.pmsf.ssp.stmd/DataSheet-XY12346-MildHyb- .
V01.xlsx Description Data sheet DC-Motor

D net.pmsf.ssp.stmd/DataSheet-X¥12346-MildHyb-
VO1.xlsx

D net.pmsf.ssp.stmd/GP-DC-Motor-MildHybrid-
2020-01.ppix

D net.pmsf.ssp.stmd/GP-DC-Motor-MildHybrid-
2020-01.pptx

D net.pmsf.ssp.stmd/InOutParam-DC-MotModell xlsx

D net.pmsf.ssp.stmd/SimulationExecutionResult- x
ex|Xcellen

S solutions

SimulatioMgoals Requirements List\& Architecture #TCases, Models Infoon execution Results
objectives and Parameters objectiv  result Ok/nok
= e
N - asdfadfa 23
R1 adsfaf
R1.1 adsfafad
sfa
2

asdafds %

Rx.y




ex|Xcellent

solutions

-

W Stimuli

b ability
SP/SSP

Irace) Process A .ﬁ. & A orchideo | easySSPp@ @

@ emachine
@ mass

5 system2

U Additional Parameter-Variant

Evaluate Simulation Decide about

Xcellent] Results & assure fulfillment of

: ilation : . ! -
solutions quality simulation objectives

Simulation goals ~ RequirememigList'8 Architecture Testcgse®™Models  Infoon execution Results
objectives and Parameters
| [ - see o

Saolkfd jadskfj adlksjf adlksd
fatlks jfadksjdf olkasjfd daks
jfolkajdsf calksjfd Glkas R1
féadaskd féalksd jfoalksjdf s
Galksjdof ajsdoflkasdokf jackds

jfadlkds jf R1.1
Akosd faslks jfolka folkajdsf
askdsf s

Ikadsjfélkajsdofkjadlksdjféalfds R2

adsf ’
F asta - Rx.y - B ' offsdfa  asdafds x

Dsf afds a N
fdsaksdfjkaosjdfélksajdfoakljds
folkajsd —

objectiv result Ok/nok
e

asdfadfa 23
adsfaf /

adsfafad adfa




[H PMSF FMI Bench 1.9.9.10 Beta 64-bit

File Project Windows Help

55D Project Hierarchy

System Structure Project Contents

&-[l System Project

ttem Properties:

pability

nStructure)

Connectors

...=+ Connector |

...s% Connector wB
=+ Connector phiB
...»% Connector tau_load
...»3 Connector U

Elements

: -l FMU Component Stimuli:Stimuli {-} [FMI 2.0 C5]

= Connectors
++ Connector U
+«+ Connector tau_load

[l System SuT

Connectors
.3+ Connector U
=+ Connector tau_load
++ Cennector phiB
#» Connector wB

Generation Tool PMSF FMI Bench 1.9.5.9
Generation Time 2021-08-09T13:53:23+02:.00

SP/SSP

ltem Belations:

Simulation goals

—

Requirente ist\&
objectives

desc obj
ekti

R1

R1.1

Rx.y

Architecture Testcgse® Models
and Parameters

Results

objectiv
e

asdfadfa
adsfaf

adsfafad
sfa

result

asdafds

Ok/nok

p ¢



Prototyp
across a

Analyze the Define r¢ /aluate Simulation Decide about

engineering specificati Results & assure fulfillment of

task task & 75 SDl-?SSTSE%,EL;— simulation objectives

Simulation goals Requirements List'\&

Architecture Testcases, Models Results

bjectives and Parameters objectiv Ok/nok
e
[ I B
e : e v’
jfélkajdsf dalksjfd 6lkas R1 adsfaf

féadaskd féalksd jfoalksjdf s
Galksjdof ajsdoflkasdokf jackds

jfadlkds jf R1.1
Akosd fadlks jfolka folkajdsf
askdof s

Ikadsjfélkajsdofkjadlksdjf6alfds R2
adsf ’
asd /

Fadsfa Rx.y
Dsf afds a s

fdsaksdfjkacsjdfolksajdfoakljds
folkajsd —

adsfafad adfa

R

asdfa asdafds




Prototypical application of SSP Traceability
across a sample process based on CSP/SSP
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Summary & Benefits

* Credibility is key to acceptance of simulation
for high-stakes decision making

* Credibility requires common understanding
of simulation process = CSP

* Common understanding allows traceability
of results to all inputs

* Glue particle approach allows traceability
across parties and toolchains




Status and Outlook

* SmartSE project defined initial CSP

* SETLevel research project validated CSP
2021-07-02: Release of refined CSP
https://setlevel.de/neuigkeiten/credible-simulation-process

SETHLevel

» Draft Version of SSP Traceability Specification
https://github.com/PMSFIT/SSPTraceability

* Prototype Implementations from eXXcellent solutions, PROSTEP, PMSF, 3ds, Bosch

* Interested in CSP/SSP Traceability/SmartSE?

* November Presentation Day at SmartSE Project:
Demonstrators, more detailed overview of SSP Traceability, CSP

* Phase V of SmartSE Project starts in 2022, open to new members!


https://setlevel.de/neuigkeiten/credible-simulation-process
https://github.com/PMSFIT/SSPTraceability

