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4 Need for an Engineering Transformation

Systems are more complex
Evolving environments
Do more... cheaper and faster

Market

= Objectives
= Providing an environment to develop and execute
“classic” DSMs (Domain-Specific Modeling) and MBE
workbenches and viewpoints for description of

DSMs and system architecture in system, software and
_ hardware engineering
MOd,el qu‘;ed = Implementing the ISO/IEC-42010 standard for
Engineering description of system architecture with viewpoints
Worbenches = Providing Modeling Engineering Commonalities

G Kitalpha
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Development Maturity Levels with Kitalpha

rty

; Model API, Model Life
: Validation, Reporting Cycle, Specialty engineering,
: Exchanges between

: Enterprises
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ENGINEERING
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DSM-based
APPLICATION

MODEL-BASED
TOOL WORKBENCH
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Two Architecture Levels of Kitalpha
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MBE Workbench e and execution of MBE Workbench and its
w viewpoints.
Core Technology Kit |- with components -
y) for engineering needs not provided by

| Uses | Eclipse.

( Eclipse Components
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Components integrated by Kitalpha/CTK

Graphical / Textual Representation

Eclipse: Sirius, Ecore Tools, Xtext, Xtend

CTK: -

Documentation

|

Eclipse: -

CTK: Business DocGen

v L7 v v v v v v v v v =
‘Q EMF ServicesHQ umLz Services} |Q QcL Servlces| |Q S\riusSerwces| |Q Ecore Tools Services| |Q Acce\eoSerwces‘ |O EEFSerwces| |O xtextSerwces| ‘Q Hhend Serwcas} ‘D EGFSer’wcasl‘ ‘Q EMFD\FFMergeServices)r ‘O PatternSerwces}
[ 11 41 ] [ : ][ 11 1L 1L 1 1 z |8 ] [ 1
T L 2 .5 o 7 Model Exchange
| EE——— R [ —
“§F] archiectureDescription ECl i pse o°
1
CTK: Model Detachment, Model Attachment |
51D — b
: Model Comparison
4F] CoreTechnologykit
0 i (Emicaress. B Eclipse: Emf Diff/Merge, Emf Compare
ResourceReuse
I
CTK: - 3
.
| T
.
[ ome | Transformation g
1 s
| S et g Eclipse: Acceleo, EGF g
3
CTK: Transposer, Composer

T
I
: | ‘ N— N— !
kv kv hv) kv kv hvd
Q Composer. | Q Transposer | | Q Modelattachment | Q ModelDetachment: ‘ Q Accuracy ‘ Q Cadence
[ I [ [ [

|
! t

T I

Eclipse: EMF, OCL, UML 2

TTtrTOTT

CTK: Resource Reuse, Reports, eMDE,

Accuracy
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10

MBE Workbench

Architecture Framework & Viewpoint
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Architecture Description of Complex Systems - Traditionally

Architecture
Description
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Architecture Description of Complex Systems — With Viewpoints

rty
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Stakeholders
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Viewpoints
Metamodels
Rules
Representations
Tools
Services

ny material form in
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ISO/IEC WD3 42010 / Architecture Description

A expresses

Architecture
o Rationale
(See also Figure 4)
0." 0."
Ccrres: :Qde““ Correspondence

4 characterizes
Sy o Architecture
Interest § 1
A 4 identifies 1
has
interest in
1.7 1
_‘ il
Stakehold i 1 Architecture
Sl q.* Description
5
has 4 identifies
v
1.7
System
Concern
g
frames & 4 addresses
1 1
Architecture Architecture
Viewpoint j
1 govemns P 1 View
1 1.
1 1.

Model Architecture
Kind Model
establishes
conventions

for b

Conceptual model of architectural description (ISO/IEC FCD 42010 — 2010-06-08)
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Conformance to the ISO/IEC-42010 Standard

* identifies 1 applies to » :
Stakeholder i < Architecture i Architecture é
Framework 1 0..* Description S
1.* i O %
4 identifies B
has -
M
System Architecture Correspondence Ezg
Concern . Viewpoint Sa
| 4 frames L w Rule 28
Model Kind H
Architectural framework and application to architecture descriptions (ISO/IEC FCD 42010 — 2010-06-08) ;5
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What is a viewpoint? — ISO Definition

@ ISO/IEC WD3 42010 (2010-06-08)

“An establishes a common
practice for creating, interpreting, analyzing and using

within a particular domain of
application or stakeholder community.”
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What is a viewpoint? — ISO Definition

S 1S0/IEC WD3 42010 (2010-06-08)

“An includes one or more
architecture views. Each architecture view (or simply, view) addresses
one or more of the system concerns held by the system’s
stakeholders.

Each expresses the architecture of the
system-of-interest in accordance with an architecture viewpoint (or
simply, viewpoint). Each viewpoint frames one or more system
concerns. Each concern can be framed by one or more viewpoints.

Each view is governed by its viewpoint: the establishes
the conventions for constructing, interpreting and analyzing the view
to address concerns framed by that viewpoint. Viewpoint conventions
can include languages, notations, model kinds, design rules, and/or
modelling methods, analysis techniques and other operations on
views.”
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Example: Multi-Viewpoint with Arcadia Method and Capella

2
= A

V@, Product Line, Cost...

Specialty
engineering:
safety, perf,
Functions S Safety security, ...
@ Q Performance
Ql ’ Hurman Factors
’ : Security

ViewPaints

ARCADIA

Product Line
Manager, Etc.

Evaluation Rules

Sub-

.h y 4 contractors

Solution Architecture

Coupled Decoupled
Viewpoints Viewpoints

\

(- ¥y
l Safety VP m Safety Engineering
i

« Basic Viewpoints »

>

« »

== Capella

-----------%--

|

== Capella

Upstream
Engineering
Workbench

fe.g.UML, DS, etc.)
Downstream
T
j Workbench

( MDE Runtime Environment "‘fm,,
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Example: Multi-Viewpoint with Arcadia Method and Capella

N

ARCADIA

« »

== Capella
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Security, ...

Functions “ Safety
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@l ’ Human Factors
: Security
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ViewPaints r
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i P

Product Line
Manager, Etc.

Solution Architecture

Business
Specific
Editors

Business Tooling

Model analysis tools
Model transformation tools

Model Lifecycle
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Validation Rules

v

SIRIUS RUNTIME WORKBENCH

Diagram,

Table and Tree
Editors

Evaluation Rules
k Sub-
> contractors
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= MBE Workbench

ISOMEC 42010 Std
compliance ) Complete system description
- 3 System description; Co-engineering
: ) ) i Coupled E
! « Core Viewpoints » : Viewpoints Decoupled Viewpoints |
/" MBEWorkbench | )\ ;
i | i E
: ( Abstraction Level1 ) : : Performance \ :
: viewpoint J i | Perfo.vp | Bridge Engineering :
1 N : aro. - . I
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! viewpoint ! 1 |
Upstream : o /_" i e, N R |
Engineering Transition bridge [ Abstraction Level3 ) 1| SafetyvP | Bridge = q.fes Engineering :
Workbench " viewpoint ) i : I
! N : ! / :
: [ Abstraction Level 4 ] N : !
! viewpoint i| costve (e.g. UML, DSLs, etc.)
! ( Abstraction Level 5 ] 1 Downstream
! | ko : Transition bridge Engineering
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| |
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o Codion

( MBE Runtime Environment )
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Development and Execution Environments

Rich and Extensible MBE Workbench !

Complete system description

3 System descriptioni Co-engineering R
H Coupled | E
« Core Viewpoints » ] Viewpoints _J.ADecoupled Viewpoints ,

/ MBE Workbench !

1l

( MBE Runtime Environment )

f

MBE Development Environment MBE Runtime Environment

—__ Uses - Uses L

Core Technology Kit

_\
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Assisted Development

Assisted development of MBE Workbench

Development _ Execution

Architecture Framework Development MBE Workbench
Packaging

i

AF DSL [  AFGeneration [ __» :3: ‘ Abuu'mnuvoll '
Architecture Framework Parfo, VP
Viewpoint Development # [ | ( viewpoint ’
Description Generation Customization Abstraction Level 3
Vi
) iewpoint A\ Additional I
Viewpoint DSL —/ — v
Generation Abstraction Level 4
Development | ‘ '
7 .
. action
Packaging % @ ” ‘\L_,)} Mw:"'s

Metamodels  User Interface Diagram Tools \ /

Description Generation

MBE Runtime Environment e

MBE Workbench
L

nslated in any material form in whole or in part nor disclosed to any third party
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Services

Perfo. VP

Safety VP

Cost VP
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()] [ Abstraction Level 2 ]
8 Viewpoint Development viewpoint
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Metamodels  User Interface Diagram Tools K\ S
Creation of Architecture Framework Scope of System description by viewpoints

Edition of Architecture Framework
Generation of Architecture Framework
Packaging of Architecture Framework

Creation of Viewpoint
Edition of Viewpoint
Generation of Viewpoint
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Viewpoint documentation generation
Packaging of Viewpoint
Reverse of ecore model to viewpoint dsl
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Versioning
Collaborative work with viewpoints
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Viewpoint activation
Viewpoint deactivation
Viewpoint detachement
Viewpoint attachment
Viewpoint migration

Versioning
Collaborative work with viewpoints

Reporting
Architecture Assessment
Test, Simulation
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What's an Architecture Framework in Kitalpha?

Architecture Framework Structure

A set of viewpoints
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25 What's a Viewpoint in Kitalpha?

Viewpoint Structure

A set of metamodels

A set of rules (check, transformation...)

A set of notations

A set of representations (textual, graphical...)
A set of tools

A set of services
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28 Viewpoint lifecycle

rty

Development Phase Execution Phase

or disclosed to any third pal

Viewpoint Use of
Development Viewpoint
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Kitalpha Functional Architecture for Architecture Description

4 ArchitectureDescription

 $ I MBE Development Enviranment

rﬂ% Edition-to-deplovment of architecture Frameworlk @% Edition-to-test of viewpaink @% Activation and description of viewpaint

.% Edition-to-deplovment of wiewpaint:

without the prior written permission ot Thales.© THALES 2013 — All rights reserved.
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30 Standard Use Cases

[ Development of Architecture Framework ]

Development phase

The Developer creates an architecture framework

The Developer develops a set of core viewpoints

The Developer aggregates the core viewpoints

The Developer generates all the architecture and core viewpoint artifacts
The Developer verifies the architecture framework

The Developer packages the architecture framework

ook whNE

Use phase
1. The User deploys the architecture framework
2. The User uses the architecture framework

Extensibility
1. The Developer develops a new viewpoint
2. The User deploys the viewpoint
3. The User uses the architecture framework with the new viewpoint

TRN : XXXX-XXXXXXXXXX rev xxx - date
Thales Global Services / Template: 83150233-DOC-TGS-EN-002

This document is not to be reproduced, modified, adapted, published, translated in any material form in whole or in part nor disclosed to any third party

without the prior written permission of Thales.© THALES 2013 — All rights reserved

THALES



31 Standard Use Cases

[ Development of Viewpoint ’

Development phase
1. The Developer creates a viewpoint
2. The Developer develops the differents aspects of the viewpoint (e.g., data, diagram...)
3. The Developer generates the viewpoint artifacts
4. The Developer verifies the viewpoint
5. The Developer packages the architecture framework

Use phase
1. The User deploys the viewpoint
2. The User uses the viewpoint in an architecture framework

This document is not to be reproduced, modified, adapted, published, translated in any material form in whole or in part nor disclosed to any third party

without the prior written permission of Thales.© THALES 2013 — All rights reserved
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Studio Environment
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33 Capella Studio

* *

== Capella Studio

Integration of Capella in Kitalpha

Definition of a Capella Target Application

Integration of Capella-specific generators
Extensions of the textual editors

Customization of the html documentation generation

— All rights reserved.
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Organization of the Studio Environment

Objective : availability of a development environment to extend a solution, | .
especially for viewpoint development.
GL Kitalpha< .................................... [Solut|on]

v A

[Solution] Studio

dified, adapted, published, translated in a

Typical integration work:

1. Integration of the [Solution] in Kitalpha
2. Definition of a new Target Application for the [Solution]
3. Integration of [Solution]-specific generators
4. Extensions of the textual editors
5. Customization of the html documentation generation
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36 Kitalpha information

Main pages
Project page: https://polarsys.org/kitalpha/ 3
Project info: https://www.polarsys.org/projects/polarsys.kitalpha E
Wiki: https://polarsys.org/wiki/kitalpha ﬁ
Forum: https://polarsys.org/forums/index.php/f/8/ *

Bugzilla
PolarSys Bugzilla: https://polarsys.org/bugs/

ved

Access to PolarSys Git repositories

ed, translated in any material form in \

cGit PolarSys browser: http://qgit.polarsys.org/c :_
Gerrit Kitalpha browser: http://qgit.polarsys.org/r :z
Kitalpha jobs
All jobs: https://hudson.polarsys.org/kitalpha/ ;F
Nightly build: hudson.polarsys.org/kitalpha/job/Kitalpha_Nightly/ _g
Kitalpha mailing list H
Name: kitalpha-dev 1
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\/
S\ Kitalpha is supported by
_ il == CRYSTAL ‘\ff CI a rlty Sys2Soft , Crystal , and Clarity ,

Modeiing

++
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a0 - 77&‘} French and European projects

Theenk You!

https://polarsys.org/kitalpha
benoit.langlois@thalesgroup.com

#LangloisBenoit
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