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I Model-Based Systems Engineering vs Tradional Systems Engineering

| MBSE does not replace standard Systems Engineering practices
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> It formalizes parts of Hodokag
systems engineering S
» Combines traditional S i
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I Models, What For?

This document may not be reproduced, modified, adapted, published, translated, in any way, in whole orin
part or disclosed to a third party without the prior written consent of Thales - © Thales 2015 All rights reserved.
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| Answer questions

2 About the system

- Whatisit, how does it work, is the performance adequate, what happens if something
breakse
2 About the design

- Isit complete, does it support required analyses, does it support impact analysise
| Ensure consistency

» Across different views, between upstream and downstream engineering, etc.

| Generate artefacts

» Documentation (specification, architecture, interfaces)
» Pieces of code, database schemas, configuration data, deployment data, etc.
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Choose (and adapt)
the right modeling

solution for your
objectives!
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| Arcadia and Capella

MODEL-BASED METHOD FOR ARCHITECTURAL DESIGN
AND ITS SUPPORTING OPEN SOURCE MODELING
WORKBENCH
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I Arcadia : MBSE Scalable and Adaptable Method

| Improving engineering agility and overall perfformance

> System-wide collaboration

This document may not be reproduced, modified, adapted, published, translated, in any way, in whole orin
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I Arcadia : MBSE Scalable and Adaptable Method

| Improving engineering agility and overall performance

> System-wide collaboration

» Complexity mastering NEED

SOLUTION
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I Arcadia : MBSE Scalable and Adaptable Method
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| Improving engineering agility and overall performance

> System-wide collaboration
» Complexity mastering

» Concurrent engineering

RCADIA
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I Arcadia : MBSE Scalable and Adaptable Method

| Improving engineering agility and overall performance

> System-wide collaboration

Systems
of Systems

» Complexity mastering

» Concurrent engineering

2> Mastering transitions

N
0001-0024004871 — April mh,%BCADIA T H I'\ L

Thales / Template : 87204467-DOC-GRP-EN-002

Sub-assemblies
& Platforms

This document may not be reproduced, modified, adapted, published, translated, in any way, in whole orin
part or disclosed to a third party without the prior written consent of Thales - © Thales 2015 All rights reserved

1

o

April 1910, 2016



I Capella: An Open Source Modeling Workbench Supporting Arcadia

£ | Not a talk about Capella features, but....
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Capellaversus and SysML
NOT A DSML BUT A HYBRID APPROACH
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I Preamble

he}

| OMG Systems Modeling Language SysML™

ny way, in whole orin

> General-purpose graphical modeling language for specifying, analyzing,
designing, and verifying complex systems that may include hardware, software,
information, personnel, procedures, and facilities. It provides graphical
representations with a semantic foundation for modeling system: requirements,
behavior, structure, parametrics

» Extends a subset of OMG Unified Modeling Language (OMG UML™) version 2

- ©Thales 2015 All rights reserve

ent of Thales

| DSML (Domain-Specific Modeling Language)

arty without the prior written cons

» Specialized modeling languages intended to provide solutions for particular
domains. They typically have reduced coverage and more focused intentions
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I Tooling a Model-Based Engineering Method

Existing language?

Customization of an
existing language?

Customization of
the tool?

A
No
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Back in the past (2003-2008) ﬁgﬁ f"'
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MDD Core Technologies

- Core Metamodels:
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I Capella Core Concepts: The Wheel is Not Reinvented...
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I ceo Things Are Just Simpler ... when possible

Functions = Green

Components = Blue

Interfaces = Pink

5
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FUNCTIONAL ANALYSIS AND INSTANCE-DRIVEN MODELING
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I Functional Analysis Workflows

Top-down

©Thales 2015 All rights reserved
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I Functional Analysis Workflows

- ©Thales 2015 All rights reserved.

Bottom-Up
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I Functional Analysis Workflows

Bottom-Up

©Thales 2015 All rights reserved
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I SysML Activity Diagrams vs Capella Functions

% Root Activity

F1_OutputPin

@ i @ F2 b
@ F11 Capella

DE F122-F21

Dl F11-F121
@ F12
GO F121

- ©Thales 2015 All rights reserved.

Dl F21-F22

D=8 f121-F122

M@ rF122 !

N\ o

- F11, F121, F122, F21,
F22 are OpaqueActions

« F1,F2,F12 are
CallBehaviorActions
referencing Activities

No delegation. When the design is complete,
only leaf functions are supposed to have
incoming/outgoing exchanges.
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I Functional Analysis with == Capella

April 1910, 2016

THALES

F2

F1

N J

Thales / Template : 87204467-DOC-GRP-EN-002

0001-0024004871 — April 19th, 2016

<
N
‘POAISSaI SIYBU IV G 10Z SOIPYL® - SSIOYL JO fUSSUOD Usilm Jold 8y} Jnoypm Apnd paiyi o o} pasojosip 1o {od
Ul 1o 8|oym Ul ‘Aom AuD Ul ‘pajpIsuUpl} ‘paysignd ‘pajdopn ‘palipow ‘padnpoIdal 8 JOU ADU JUSWND0P SIYL



I Functional Analysis with == Capella

MODEL Nl  VIEW
[
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I Functional Analysis with == Capella

e

[}
I
2
0
3£
£.D e
X = F2
9=
w
= F1 s
s | D o L]
£38 F21
© O
Q& B
[ {
O wn
E0 \r
5 O
Eg \\E/ 2
%6 \
36 T~ F22
s C
83 \
Q¢ o
o0
BE
.2
T o
00
54
[o3N0]
ISES
o5
[O3Ne]
O C
35
o >
QT
o O
- 0
3z
RS
c o
3o
€D
£ 8
RS
EQ
370
85
205
£a
26 0001-0024004871 — April 19th, 2016

Thales / Template : 87204467-DOC-GRP-EN-002

MODEL Nl  VIEW
[

-

N

F1 A

O <

—

4 N\
F2
F21
_ F22
g

Graphical simplification: Ports on F21 and F22
do not actually « belong» to F21 and F22 but
to their children functions.
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I Functional Analysis with == Capella

MODEL Nl  VIEW
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Graphical simplification: Ports on F2 do not
actually « belong» to F2 but to its children
functions.
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I Functional Analysis with == Capella

MODEL Nl  VIEW
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Graphical simplification: Ports on F1 and F2
do not actually « belong » to F1 and F2 but to
their children functions.
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I Functional Analysis with == Capella

MODEL Nl  VIEW
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I Functional Analysis with == Capella
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Graphical simplification based on the
« Category » concept
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Language and fooling work
together to address
practitioner’'s engineering
challenges and support
different workflows

Computed graphical
simplifications are key to
manage complexity
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Instance-Driven Modeling

| Most systems engineers think in term of instances, not types!
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Instance-Driven Modeling

2 Blocks have Parts, typed by other Blocks

» Blocks can have the “PropertySpecificType”
stereotype, emulating an instance-level modeling

» Activities have Partitions

» CallBehaviorActions belong to Partitions and
invoke Activities

Partitions represent either by Blocks or Parts
Activities have ParameterNodes

Actions have Pins

Blocks have FlowPorts

Blocks are related to each other via Associations

VvV V V V VvV V

Parts do not have their own FlowPort “instances”

v

No diagram showing simultaneously Component
and Activity/Actions
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Arcadia-Capella

» Functions are allocated to Components
2> By default, one Component == one Part
2 Functions and Components have Ports

2> Any set of element can be part of a rREC (record)
or a RPL (replicq)

» Content is synchronized between RPL and RECs
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I Instance-Driven Modeling

SysML gl Arcadia-Capella

©Thales 2015 All rights reserved.

The same language
concepts are used both

Extremely eemplex rich

for type and instance
modeling

language
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Instance-Driven Modeling: The Capella Solution
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REC-RPL mechanism. The same language
concepts are used for both types and

instances

A « type » can be anything,
including multi-root sets of
elements
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Instance-Driven Modeling: The Capella Solution

Support of multiple workflows
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| Development Perspective
MODEL EXTENSION AND EXPLOITATION
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Tooling and API Perspective

w
(0¢]

<< Give me all the

'Logical Components

and their lists of
Functions >>

Model extension and exploitation

Viewpoints, validation rules, queries, difffmerge, bridges, etc.

~

~

Domain / Method
Native EMF API

UML/SysML EMF API

J

UML/SysML Profile

<< LC >>

Block

A

<< LF >>

Action

N

ARCADIA

Domain or method meta-model

LC

LF
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Blocks with « LC »
stereotype and their

lists of Actions with
« LF » stereotypes >>
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| Visit us on Capella tabletop!

Capella website:
http://www.polarsys.org/capella/
LinkedIn HY
http://www.linkedin.com/company/capella-modelling-workbench
Twitter @
https://twitter.com/capella_arcadia

Arcadia forum:
https://polarsys.org/forums/index.php/f/12/
Capella forum:
https://polarsys.org/forums/index.php/f/13/
IFE model & doc.:
http://www.polarsys.org/capella/start.html
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