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STANDARDIZATION TOPICS
COMMUNICATION / PR = OPENNESS OF IT SYSTEMS (CPO)

1 4 = STANDARDIZATION STRATEGY
APPLICATION BENCHMARKS = MAINTENANCE OF INTL STANDARDS
= STEP AP242 BM (PDM) 3 = STEP AP242
= JT = JT
= REQIF = (SYSML, REQIF, ...)

IMPLEMENTATION SUPPORT TOPICS

= MEASUREMENT DATA EXCHANGE 29 Projects

= MECHANICAL AND ELECTRICAL INTEROPERABILITY

: REQUIREMENTS INTEROPERABILIT USER DRIVEN TOPICS
Q = SYSTEMS ENGINEERING

* REQUIREMENTS MANAGEMENT

= PROJECT SCHEDULE MANAGEMENT
ADDITIVE MANUFACTURING INTERFACES
3D MEASUREMENT (METROLOGY)
VIRTUAL PRODUCT REPRESENTATION
LONG-TERM DATA RETENTION
PRODUCTION ENGINEERING

ARTIFICIAL INTELLIGENCE
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AGENDA INTRODUCING SYSML WF & IF

Introduction/Motivation
Overview SysML-WF
Overview SysML-IF
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" Detaili ng
‘." Product Model ".‘ ‘.“ Functions & Interfaces”o,
* - = * * [ — ®
K ! R & & %
:' ..... & :‘ ‘Q‘
G Specification < °
K 5 P Input/Output g g
g . and s s
: 2 Parameter . .
. Requirements : Recompositiork

) High Level Model

Detailed Model

Engineering
Partner

Customer

SysML WF Forum: Establish seamless Industrial-Level Collaboration using
model-based Systems Engineering to support handling of Complexity
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Including internal and external Collaboration
Tool and Method focused

Requirements w Test
Mana_gem_ent/ SysML Authoring w Management

-Engineering

,SysML - RQM* ,SYysML — V&V*

,Model Exchange”

Requirements Test
Management/ SysML Authoring

) : Management
-Engineering
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Use Cases and Requirements regarding technical solutions (Results of WP4)

'iCoIIaboratloo workflow
F——— -

bdd [Package] Environment Perception Subsystem | Environment Percepton Subsystem) J |

IF protectio
class conc

securityLevel : IPProt

Structural Content

OEM Activily

Use Case: = Diagram Type:
The diagram represents the structural . Internal block diagram
context of a system

AccelerationControl System
« Elements:
Block/Part

Sensorinterface (9]

setOpeningAngelX{ newAngle : * [1] ) : Boolean
setOpeningAngely( newAngle : * [1] ) : Boolean
setRange( newRange : m[1] } : Boolean
setSamplingRate( newSamplingRate : Hz [1] ) : Boolean
getOpeningAngelX() : *

getOpeningAngelY(): *

getRange() : m

getSamplingRate() : Hz

Intention:
. What is the SOI? . Interface Block

- What are the neighboring - Proxy Port
Systems?

- Where are constraints?

Connector

«constraints
Calculate Sensor Output

Flow Properties (infout; direction
- Are there explicied environmental P ( )

conditions? . Comments

rt : GenericSensor_Port |
: GenericNFlow [0..]

[temflow

- GenericOUTFiow (0. Association




Use Cases and Requirements regarding technical solutions (Result of WP6)

Decision " And
i rdyinasd f system

“_'cm \ model
o Review &
assess

o Cleal? u;»ual
: et o UC Import analysis, status
H requirements and comments

E o Version H Determine &

requirement
specification

And :
system UG Export ) . msunf

E=i (2)

& -
=

voting
relevance ? o
Rewiew, assess

Lyes]
1 contents &
UC Import @ - UC Export

ReqF

Workflow
Forum

Final frozen
requirement
specification

E Purchasing
@' H 8 sales
Freeze i agreement

requirement H ~
specification ! .
! :

8 Send release

notification &
synchronize
requirements

requirement
specification
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In Work

Description of Minimal Set of
Information for Model- and Link
Exchange

Configuration and Release
Management




Requirements regarding technical solutions (Results of WP7)

sLife phase
Life phase
Stakeholder ﬁ

i

|
| arequiramants
| Requirement ext

has

srequirements Function 1
Requirement int2

Text=""

Feature 1

L Maturity B (RG B)
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Baseline based on
Feature/Release
plan (on atomic
artefacts)

Customer
Acceptance Tests
System Tests
System Tests

«pf  Integration Tests
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Establish SysML Implementor Forum January 2021

Collaboration

SysML WF SysML IF

Chair (Industry Rep.) Requirements Chair (Industry Rep.)

B'acklo'
Processual 1K g\ Tool

interoperability interoperability

@ Solutions & @

0e® - - ©0e®
Tah0e0,e Demonstrators 3300

Tatn pfan

Definition of reference process, Evaluation of alternative solutions
requirements and test cases Implementation of a demonstrator




Project Partners [ oer e

CONTACT
Software

‘ ‘ . ‘ CONWEAVER

.em englneenng \) =) BOSCH

methods AG

Project Chair

= Fraunhofer ‘ ‘ ?S DASSAULT
IESE ‘ p SUSTEMES
—/
Zfraunhofer @ @ emu:

Workflow <S= Implementor
Forum Forum

GfSE ®

L

) Mercedes-Benz

Project Chair ‘

TRJASTER

=E... @ - -
SCHAEFFLER ® 9 o ©

Project Chair

{I» LieberLieber

. Project Chair
the modeling company

SIEMENS
IT mensa 6 *ZukeN T - -Systems;

PUBLIC
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Characteristics of an Implementor Forum (IF) lp_.p

An Implementor Forum (IF) is

« an accepted instrument for ensuring

iInteroperability LA -
n _ | ) ' =
* a clqsec_l, competlt!vg-free project group (no ol a { W S AR gy
pub“caﬂon of exp||c|t test resu|ts) Dirk Denger Daniel Siegl Dr. Sven Kleiner
—= | (AVL) (LieberLieber) (:em AG)
m N

 a neutral platform for vendors and tool-providers
for testing and exchange of experiencesin an
atmosphere of trust L L

-
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Focus on tooling discussions

@) Problem:
- many topic blocks

O O - Mixture of methodical-process-
related and tooling discussions

Model exchange

(WP4)

Collaboration
-workflow

Collaboration-
workflow

SysML and Req
(WP6)

Goal:

- Separation of methodical-
processual and tooling topics

- Targeted, productive discussions
with regards to seamless data

Example
data for

Toolinter-
operability

Toolinter-
operability

S Integration
O i o - Work order for "demonstrators”
O( = V- =i ) O . Parallelization of subject areas
e
mode
O Solution: Implementor Forum

U
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What we want to achieve

Mission
Demonstrating and testing capabilities with regards to SysML Model Exchange (ME),
Requirements Engineering (RE) and Verification & Validation (V&V)

Activities
Define Test Cases
Test Model Creation and Preparation
Run Tests and Test Result Evaluation
Test Documentation
Best Practice Recommendation
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What we consider
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solutions
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Model Exchange
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act [Activity] Scenario VWWP4 Model Exchangdg Scenario VWP4 Model Exchange])

Test model

: 01_Define
Test Model on
OEM side

Ll
[iH]
ks
5]
o
™
]

’l‘ Test Model

: 02_Export System Model on OEM

Exported model

System Model

: 06_Import
System Model
on OEM side

System Model

: 07_Perform
Integration
check on OEM
side

zallocates
Supplier

Exported model

[

: 03_Import System
Model on Supplier Side

L[‘System Model

Updated Model

: 05_Export
changed
System Model
on Supplier

Side

: 04_Updated OEM
model on
Supplier side

System Mode\T‘ L[‘System Model System Model
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Requirements Engineering

act [Activity] Scenario YWPB Reguirements Clarification Procesd Scenario Wh8 Requirements Clarification Process])

Import result Review of the

- Specification — of evaluation evaluation and
- SP : Linking of : Export the bundle of from the feedback to
of textual requirements requirements and Supplier the Supplier

Requirements to SysML nqwdel content incl

model content Histary
Information

«dlocates

Export the
: Import of the " " " .
bundle of ’ Ret\lilew of Deteiling? Evall.:latlon of Commenting eval"'"‘tl't"" Datafiltering
; he he . resu and
reqL(usr;g::nrltifand requirements SC> — — — - — — — 9? _ requirements re;:c'lr;";il’;tls (req, madel, Smplfiacation
. and model and model comments)
interest) model content | content content back
to the OEM

content
- é\

Choice
of
Scenario Specification
of model
content based
on engineering
\_ task

I "Extended
Clarification

For detallling it shall tas!(s needed be (;% Process” as
be possible 1o defined Specification of nesded

extend the model by — requirement

domain specific
cortent by domain requirements

: Detailling of
model content
based on task

zallocates
Supplier

specific experts

Far specification it
shall be possible to
extend and refine
requirements by
domain specific
contert by domain
specific experts
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act [Activity] Szenario WPT Model-Based requirement test coveragd Szenano WPT Model-Based requirement test coverage])

adllocstes

: Specification
of textual
Requirements

Specification of
modelbased
requirement

: Linking of
requirements
to SysML
model content

: Export the
bundle of
requirements
and model
content

Focus of WPG6

: Import of
coverage
reports

overageﬁepor‘[s

«gllocates
Supplier

:Import of the
bundle of
requirements
and
(system of
interest) model
content

: Review of the Detailling

requirements necessary

and model
content

| ves

: Detailling of
model content
based on task

Definition of

: Definition of
verification
cases and
assighment to
requirements

Verification Cases,
Assignments to Requirements

Coveragf Reports
[1
: Export of
coverage
reports

: Creation of

coverage
reports

Coverage Reports

Coverage Reports

erification Results

Verification Results

: Performing

Verification

Verification Cases, Assignments to Requirementf
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Example: WP 4 — Model Import

act [Activity] WP4 - TC3 - Import moddl WP4 - TC3 - Import mode]

Y

« Collection of requirements of WF

from OEM side

» Definition of Test Cases and review |
together with WG '

Import

« Deriving acceptance criteria

 Allocation of Acceptance Criteria to Wes: Hodel sxportand

«allocate» import complete

¥ Id="28"
SpeCIfIC TeSt Case Ste pS Text="The exchanged
model contains all of the
completeness previous selected system
of imported model elements after export

System Model and import"

«SysML IF Acceptance Criteria»
WP4: Export and import of
links

Id="30"

Text = "Exchanged models
contain the links between
model elements”
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WP4 — Model Exchange

Writing Adapter

" Publishing Adapter
Cameo / MagicDraw

A‘ Cameo / MagicDraw WP6
Shared Platform
@ Publishing Adapter Working Collaboratively on ONE Platform

Writing Adapter

Rhapsody Rhapsody

@ Publ?s r\g At‘:la.pte.r L aoomacane] ng Adapter
Enterprise Architect Enterprise Architect

LieberLieber:
Merge Concept

Shared Data

Exchanging MBSE Data Packages

ReqlF Exporter RanlE Imnnrtar
DOORS Next

a o Aeap B - SimpleSysMLDemo mdxmi

ReqlF Exporter
codeBeamer

uralf eatureEven

MID: Concept of a e |
MBSE Data Package

l+2ea_Diagram System

& Transmit

Doesnit Exist

System

sa_Diagr
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WP6 — Requirements Engineering

Linksphere — Low Code Big Graph Platform

EXTENDABLE
WORKBENCH LINKSPHERE ENGINES

Showcase for Semantic Layer with focus on Systems Engineering
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SOLUTION CONFIGURATION SOLUTION RUNTIN Extract'on of meta data and re|a“ons PDM,WebCOnnector

CO”aboratlon Information of different data :
between Conweaver i

and T-Systems
y T - -Systems: L

& windchill 25 ENOVIA
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WP7 - V&V

AVL.: Integration of SysML and co-simulation

XML transformation & . -
MBSE simulation model Co-Simulation

SysML authoring tools embedding Model.CONNECT™

Gameo
SYSTEMS MODELER &

ENTERPRISE
ARCHITECT

S pic

Windchill®

m' Functlonal
Mock-Up

Interface

Based on data exchange

standards (XMI, SSP)

Co-simulation derived

from SysML architecture

Conversion XMI to SSP

currently works for:

= Activities, Parameters

= Call Behaviour Actions,
Pins

= Blocks, Parts, Ports
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Kick-Off for the SysML IF

Several IF workshops and workshops together with the WF during
this year

Synchronization of Test Cases and Requirements with WF
Aligned Acceptance Criteria

Collection of solution approaches from participating vendors
Demo presentation of existing solutions to WF

2021

Demonstration of Tool Interoperability
with focus on use cases

Document best practices for

Implementation
Test/Benchmark - thd
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