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Traceability and Support of Simulation & Modeling using SSP
Agenda

 Overview prostep SmartSE project

 Building Blocks GlueParticle SmartSE

 Credible Modeling using SSP-Traceability Layered Standard

 Example with Demo

 Status of standardisation of metadata for modeling & simulation (M&S)

 Usage of metadata and SSP-traceability for traceability and reuse

 Summary
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Overview SmartSE Project
Project phase 6: Mission and Work Packages

The initiation, development and industrialization of standards in the field of model-based and  
cross-company development is an important part of the work of the SmartSE project group.

Enabling collaborative development and validation of complex 
products by simulation in networks and along multi-tier supply 
chains.

Mission Phase 6 (2025-2027)Mission Phase 6 (2025-2027)

Blueprint and Building 
Blocks for a targeted 

standardization

SmartSE Project OrganizationSmartSE Project Organization

Stand: 2025

25+ project participants25+ project participants
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Traceability and Support of Simulation & Modeling  using SSP-Traceability 
Building blocks to support Credibility and Traceability of Simulation & Modeling

ProcessesProcesses

InformationInformation

MethodsMethods

Data FormatsData Formats

“Credible simulation 
process framework”
Structure of the simulation, 
modeling process with 
interfaces to project 
management (simulation 
request).

Simulation Credibility 
Assessment
Bottom-up approach to 
align simulation credibility.

MIC-Core metadata 
as standard for basic 
information for metadata 
for models.

Extension for simulation 
task & request 
metadata.

SSP-traceability 
Standard as SSP 
standard layer to 
support traceability 
and exchange in 
heterogeneous 
environments.
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Credibility and Traceability of Simulation as an Enabler for Virtualization
Process framework for Support of Simulation & Modeling 

7

Process hierarchy with 
clear information 
structuring

• Sub-processes can be 
integrated into specific 
company processes

• Clear assignment of 
responsibilities

Meetings for alignment 
“Big Picture and core 
terms”

as basis for domain 
specific credibility 
standards.
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Credibility and Traceability of Simulation as an Enabler for Virtualization
Process framework for Support of Simulation & Modeling 

7

Process hierarchy with 
clear information 
structuring

• Sub-processes can be 
integrated into specific 
company processes

• Clear assignment of 
responsibilities

Meetings for alignment 
“Big Picture and core 
terms”

as basis for domain 
specific credibility 
standards.

Traceability
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Traceability and Support of Simulation & Modeling using SSP
Modeling Process (Status quo)

Weak Points

• Mismatch of interface, parameter 
specification to implementation in 
simulation tool

• Copy / Paste errors 

• Inconsistent versions, content of 
requirement & design 
specification and documentation

• High review efforts

• Often no single source of truth

• No Traceability => No CredibilityAnalysis
1.

Requirements
2.

Design
3.

Implementation
4.
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Traceability and Support of Simulation & Modeling using SSP
Approach for Credible Modeling 

8
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Three level approach
• Process
• Data
• Workflows

Benefits

• Well-defined process to convey 
information in a structured manner

• Use of SSP for efficient model 
exchange

• Use of SSP Traceability to store 
and exchange process information 
in a standardized form

• Easy to use via workflows based 
on common formats (Markdown, 
YAML)

• Automatic process & model 
documentation

• Data exchange via SSP package
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Traceability and Support of Simulation & Modeling using SSP
Open Standards for Efficient Data Exchange 

Use of SSP 2.0, SSP Traceability and Modelica enables efficient data exchange and development, e.g. via automatic 
interface and parameter propagation (investigations with easySSP & Dymola, prototypical release E.2024) 

Component Definition Component Implementation

Parametrization

Interface

Preliminary results

SSP-container

Tool B
(Dymola)

Tool A
(EasySSP)



10© prostep ivip e.V. 6 September 2025

Traceability and Support of Simulation & Modeling using SSP
Open Standards for Efficient Data Exchange 

Use of SSP 2.0, SSP Traceability and Modelica enables efficient data exchange and development, e.g. via automatic 
interface and parameter propagation (investigations with easySSP & Dymola in progress) 

Requirement
Specification

Tool A
(EasySSP)

Tool B
(Dymola)

Design 
Specification

Implementation DocumentationSimulation 
&Testing

Exchange using  
SSP 2.0 features

Exchange using  
SSP 2.0 features

Tool A
(EasySSP)
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Traceability and Support of Simulation & Modeling using SSP
Open Standards for Efficient Data Exchange 

Requirement
Specification

Design 
Specification

Implementation Documentation
Simulation 
&Testing

Logical order, traceability

D
ev

e
lo

p
m

en
t 

(T
im

e)

Development Process

• It is not a waterfall

• It is an iterative process over time

• All the process phases gain more 
information in parallel with feedback

• There is a logical ordering i.e.
design specification is based on 
requirements

These must be supported by tools 
and standards
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Traceability and Support of Simulation & Modeling using SSP
Demo of Current Status

Video
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 Credible Modeling Process (CMP)
with credibility assessment

 AI for CMP

 CMP for System

Traceability and Support of Simulation & Modeling using SSP
Outlook

CMP
+ credibility assessment

… …

Workflow editor (EasySSP)

System Definition System Implementation

Tool B (Dymola)Tool A (EasySSP)

Workflow 
editor

AI 
assistant
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Traceability and Support of Simulation & Modeling using SSP
Agenda

 Overview prostep SmartSE project

 Building Blocks GlueParticle SmartSE

 Credible Modeling using SSP-Traceability Layered Standard

 Example with Demo

 Status of standardisation of metadata for modeling & simulation

 Usage of metadata and SSP-traceability for traceability and reuse

 Summary
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Traceability and Support of Simulation & Modeling using SSP
Need of Standards for Model & Simulation Meta Data

??Model or
Simulation

Information Package
• CbCxdvxCv
• Xvxvxcvvxv
• 曧朒朎朂曩
• δΨΨΞΘΫζ

For the exchange, collaboration, traceability we need 
standardized information, metadata
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Traceability and Support of Simulation & Modeling using SSP
Standard for Model Meta Data

Fully 
aligned

Alignment 
ongoing

V1.0 released 
July 2023

Fully aligned & 
usage in 2024

Examples of JAMBE 
Generic Vehicle Models  

The standards from 
these organizations  
are input for alignment

MIC Core 
Attributes for Model Meta Data

i.e. Model name, Release, Identifier,.. 

Alignment 
July 2025

MIC-Core Standard  
for Model Meta Data
“Model Identity Card  (MIC)”

The MIC-Core specification  
is a free standard that defines 
a set of harmonized model 
meta data attributes.  It is 
developed by IRT SystemX
& prostep SmartSE.
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Traceability and Support of Simulation & Modeling using SSP
Standard for Model Meta Data

The MIC Core specification is a free 
standard that defines a set of 
harmonized model meta data 
attributes that meta-data standards 
can adopt to avoid ambiguity and 
incompatibility in common attributes 
across domains and standards.

The focus is on a core set of 
metadata required for traceability 
and basic information on whether 
the model is usable for the 
intended application
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Fully aligned

MIC-Core SystemX Set-Level JAMBE LOTAR

Model name General 
information.Name model.name Model name modelName

Release
model.version

General 
information.Version Model version baselineProductID

Legal restriction model use-
restrictions

General 
information.License Legal restriction distributionMarking

Model purpose
model.purpose

modeling. 
information Model purpose modelPurpose 

V&V procedure 
and criteria

model.validation. 
concept V&V.Test.Method Validation scenario validationScenarioID

…
… … … …

…
… … … …

Version History
Requirements

Solver name Solver
Step Interval

sensor.version
Ports.Variable.Type InputOutput

Valid parameters
… … …

… …



18© prostep ivip e.V. 6 September 2025

Core Metadata for Simulation Task & Request 
SRMD Data Format and MIC Core Standard for Model Metadata

An implementation of the MIC-
Core Specification in the SRMD 
Standard is already available.

Simulation Resource Meta Data 
(SRMD) format is part of the 
Modelica SSP-Traceability 
standard

Now same approach for Metadata 
for

Collection and aligning Metadata

Metadata
MIC-Core

Metadata
Simulation Task

Metadata
Simulation Req.



19© prostep ivip e.V. 6 September 2025

Traceability and Support of Simulation & Modeling  using SSP-Traceability 
Building blocks to support Credibility and Traceability of Simulation & Modeling

ProcessesProcesses

InformationInformation

MethodsMethods

Data FormatsData Formats

“Credible simulation 
process framework”
Structure of the simulation, 
modeling process with 
interfaces to project 
management (simulation 
request).

Simulation Credibility 
Assessment
Bottom-up approach to 
align simulation credibility.

MIC-Core metadata 
as standard for basic 
information for metadata 
for models.

Extension for simulation 
task & request 
metadata.

SSP-traceability 
Standard as SSP 
standard layer to 
support traceability 
and exchange in 
heterogeneous 
environments.
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Traceability of Simulation & Modeling as an Enabler for Virtualization
Usage of aligned Metadata for M&S Tasks and Requests

Alignment of Metadata 
and Semantics

Credible Simulation Process (CSP) or 

Credible Modeling Process (CMP)

The M&S Metadata together with the CSP gives a structured, standardized set 
of Metadata for simulation and modeling tasks
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One consistent 
set of Metadata 
and information 

Building Blocks for cross-
company simulation-based 
engineering

M&S Task Metadata
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Traceability of Simulation & Modeling as an Enabler for Virtualization
Metadata needed for basic Traceability

The M&S Metadata together with the CSP/CMP gives a structured, standardized 
set of Metadata for simulation and modeling tasks
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…
For traceability 
consistent set of 
Metadata and 
information is 
needed

Should be provided 
by customer, Project 

Management Tool

Could be
provided by

Simulation Tool

Must be provided
by Simulation
Engineer, User

Administrative & Project 
Context Information

Used Tools, 
Elements

Results

Often no traceable 
connection to 

ordering project 

Reduce effort 
for user, 
acceptance(  )

Challenges 
for 

Traceability

user 
acceptance(  )

Metadata

Credible Simulation Process (CSP) or 

Credible Modeling Process (CMP)
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Traceability of Simulation & Modeling as an Enabler for Virtualization
Metadata needed for basic Traceability

Minimal set of Metadata that is needed for basic traceability, search and reuse
• Can be used as a starting point for implementation of these funcionalities
Important in this approach: Availability of data and user acceptance  
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Should be provided 
by customer, Project 

Management Tool

Could be
provided by

Simulation Tool

Must be provided
by Simulation
Engineer, User

Metadata

Credible Simulation Process (CSP) or 

Credible Modeling Process (CMP)

Provided 
by

Source
Sim.Task

Phase
Metadata

ToolProject 
Management 
Tool

Administration 
(Data)

Ordering Project

ToolSimulation Task Name

Tool
Project 
Management 
Tool

Analysis

Item under Test

UserSimulation Objective

UserQuality/Cred. Criterion

Tool
Simulation ToolExecution

Used Model, Version

ToolUsed Tool, Version

User
Simulation/ 
Modeling Task 
supporting Tool

Fulfillment

Task fulfilled

UserCredibility fulfilled

UserObjectives fulfilled

Set of Metadata for basic Traceability

Tools that already 
or in 2026 will 
support:

Dymola, easySSP, 
Model.CONNECT,
FMI Bench, 
IPG CarMaker,…



23© prostep ivip e.V. 6 September 2025

Traceability of Simulation & Modeling as an Enabler for Virtualization
Metadata needed for (basic) Traceability

Basic Metadata can be standardized and provided by Simulation Tools
Extended Metadata are Usecase specific, only support in generation possible

Simulation
Tool 

Information, Metadata 
provided by Simulation Tool

Simulation Tool, 
Version & Model 
Name, Version

relevant Parameters, 
Test cases, Solver 

settings,...

All information used, 
happened during 

simulation

Can be 
standardized 
provided

Use Case specific, 
no general 
standardization 

Tool specific data 
formats & structures, 
basis for deep 
analyzation

“Execution 
Dump”

Extended 
Metadata & 
Information

Basic Metadata

Use case specific extraction (AI support possible) 
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Traceability of Simulation & Modeling as an Enabler for Virtualization
Metadata needed for basic Traceability

Basic traceability use cases are applications that serve for basic search, pre-
selection, overview, and narrowing. 

Use cases for basic Traceability

• I am looking for the corresponding simulations for a project

• For which applications was Model Z used?

• In which simulations was a tool used in Version X with models of 
Version Y

• Which existing simulation settings can possibly be used as a 
template for a new simulation task?

• …
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Traceability of Simulation & Modeling as an Enabler for Virtualization
Usage of Meta Data of Simulation & Modeling Task

Usage of aligned Building Blocks allows search and supports reuse without 
further effort and minimal maintenance 

Evaluation for Reuse of similar 
Simulation & Modeling Task

• Evaluation for best mapping

• Evaluation of differences, missing 
aspects

New Simulation Task

Building Blocks for cross-
company simulation-based 
engineering

U
se

d
 T

o
o

l 2

Metadata Sets of 
Simulation & Modeling Tasks

Evaluation

• in which simulation/modeling 
tasks was element used

• is the same or similar context 
of use

Search Reuse
Metadata Sets of 

Simulation & Modeling Tasks
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Traceability and Support of Simulation & Modeling using SSP
Summary

• Importance of the alignment of the SmartSE GlueParticle Building Blocks

• Credible Modeling using Credible Modeling Process + 
SSP-Traceability Layered Standard

• Achieve traceability, seamless documentation, 
model exchange

• Importance of process structures and aligned metadata for
implementation of traceability, search and reuse

• Usage of Modelica SSP-standard and 
the SSP-traceability layered standard

• Already tool support available and industrial application



Thank you 

for your attention
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Traceability of Simulation& Modeling as an Enabler for Virtualization
Metadata needed for (basic) Traceability

Basic Metadata can be standardized and provided by Simulation Tools
Extended Metadata are Usecase specific, only support in generation possible

Simulation
Tool 

Information, Metadata 
provided by Simulation Tool)

Simulation Tool, 
Version & Model 
Name, Version

relevant Parameters, 
Test cases, Solver 

settings,...

All information used, 
happened during 

simulation

Can be 
standardized 
provided

Use Case specific, 
no general 
standardization 

Tool specific data 
formats & structures, 
basis for deep 
analyzation

“Execution 
Dump”

Extended 
Metadata & 
Information

Basic Metadata

Use case specific extraction 
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Traceability of Simulation& Modeling as an Enabler for Virtualization
Metadata needed for basic Traceability

Minimal set of Metadata that is needed for basic traceability, search and reuse
• Can be used as a starting point for implementation of these functionalities 
Important in this approach: Availability of data and user acceptance  
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Should be provided 
by customer, Project 

Management Tool

Could be
provided by

Simulation Tool

Must be provided
by Simulation
Engineer, User

Metadata

Credible Simulation Process (CSP) or 

Credible Modeling Process (CMP)

Provided 
by

Source
Sim.Task

Phase
Metadata 
Modeling

Metadata 
Simulation

ToolProject 
Management 
Tool

Administration 
(Data)

Ordering ProjectOrdering Project

ToolModeling Task NameSimulation Task Name

Tool
Project 
Management 
Tool

Analysis

Item ModeledItem under Test

UserModeling ObjectiveSimulation Objective

UserQuality/Cred. CriterionQuality/Cred. Criterion

ToolSimulation 
Tool

Execution
Used Model, VersionUsed Model, Version

ToolUsed Tool, VersionUsed Tool, Version

User
Simulation/ 
Modeling Task 
supporting Tool

Fulfillment

Task fulfilledTask fulfilled

UserCredibility fulfilledCredibility fulfilled

UserObjectives fulfilledObjectives fulfilled

Set of Metadata for basic Traceability


