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Introduction: Pascal Roques

A Senior consultant, 25+ years of modeling experience
. A SADT, OMT, UML, SysML, ARCADIA/Capella

Professional
Advanced

A UML2 and SysML Certified by the OMG
A Co-founder of the SysML| association

Friince

A Trainer for Thales on ARCADIA / Capella
A 130+ sessions, 1500+ trainees

-
2& ‘ Ecosystem for the
Part Of é Model Based Systems Engineering
Solution Capella

A Author of UML/SysML best-sellers in France m,

with the Arcadia Method

A é and of the first Capella book soon! ==
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Customer

. + Define operational
Operational capabilities
Need Analysis  performan

operational need

What the users of the -
analysis

system need to
accomplish

ARCADIA Summary
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System/
SW/HW
Need Analysis

What the system has )

to accomplish for the ¥ FUfma!ISE and

Users consolidate
requirements

+ Perform a functional
and non-functional
analysis
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user
Playrado
coments

Receive radio
signal

+ Define architecture
drivers and viewpoints

Logical
Architecture
Design

How the system will
work so as to fulfil
expectations

+ Build candidate
architectural
breakdowns in
components

architecture

Frequendy buning

+ Select best compromise

SOLUTIONS

+ Define architectural
Physical patterns
Architecture
Design

How the system will
be developed & built

+ Design a physical
reference architecture

+ Validate and check it

+ Consider reuse of existing
assets design a physical

T
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Devel opment ./ pefinea components
Contracts WQstrategy

What is expected
from each designer/
sub-contractor

+ Define &enforce a
PBS and component
integration contract
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- Operational capabilities

- Actors, operational entities

- Actor activities

- Interactions between activities & actors

- Information used in activities &
interactions

- Operational processes chaining
activities

- Scenarios for dynamic behaviour

- Actors and system, capabilities

- Functions of system & actors

- Dataflow exchanges between functions

- Functional chains traversing dataflow

- Information used in functions &
exchanges, data model

- Scenarios for dynamic behaviour

- Modes & states

SAME CONCEPTS, PLUS :

- Components

- Component ports and interfaces

- Exchanges between components

- Function allocation to components

- Component interface justificationby
functional exchanges allocation

SAME CONCEPTS, PLUS :

- Behavioural components refining
logical ones, and implementing
functional behaviour

- Implementation components
supplying resources for behavioural
components

- Physical links between
implementation components

- Configuration items tree

- Parts numbers, quantities

- Development contract (expected
behaviour, interfaces, scenarios,
resource consumption, non-functional
properties...)

¥ Clarity

Dataflow: functions, op.
activities interactions &

|_—1_|—‘ exchanges

[E—

Scenarios: @.D D

actors, system,
components interactions
& exchanges

—|
|

Functional chains,
operational processes
through functions &
op. activities

<1

Modes & states
of actors, system,
components
Breakdown of functions
& components

Data model: dataflow

& scenario contents,
definition & justification of
interfaces

Component wiring:
all kinds of components

Allocation

of op.activities to actors,

of functions to components,
of behav.components
toimpl.components,

of dataflows to interfaces, of

elements to configurationitems



A Activity Browser

Operational
Analysis

System
Analysis

Logical
Architecture

Physical
Architecture
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Define Stakeholder Needs and Environment

Capture and consclidate operational needs from stackholders
Define what the users of the system have to accomplish
Identify entities, actors, roles, activitys, concepts

Formalize System Requirements

Identify the boundary of the system, consolidate requirements
Define what the systemn has to accomplish for the users
Model functional dataflows and dynamic behaviour

Develop System Logical Architecture

See the system as a white box define how the system will work so as

Perform a first trade-off analysis

Develop System Physical Architecture

How the system will be developed and built
Software vs. hardware allocation, specification of interfaces,
deployment configurations, trade-off analysis

Formalize Component Requirements

Manage industrial criteria and integration strategy: what is
expected from each designer/sub-contractor
Specify requirements and interfaces of all configuration items

System Analysis
Formalize Systam Requirements

Operational
Analysis

¢ Transition From Operational Activities
b Define Actors, Missions and Capabilities

+ Refine System Functions, describe Functional Exchanges

B N
] % [SFBD] Create a new Functional Breakdown diagram

0
C?&) [SDFB] Create a new Functional Dataflow Blank diagram

T?i; F5] Create a new Functional Scenanig
* Allocate System Functions to System and Actors

)

|¥a [SAB] Create a new System Architecture diagram

-

i 1
[ |[: i [E5] Create a new Exchange Scenario

Logical
Architecture

Methodological Guidance

LT



Methodological Guidance

A Semantic Browser

] Properties i Information | ## Semantic Browser 3

@ [Logical Function] Acquire Met Data

Referencing Elements

Current Element

= |2 T

Referenced Elements

e
ms = O

a4 {1 Allocating Logical Component
Airborne Subsytem
4 3 Functional Chains
-, Acquisition FC
4 # Incoming Functional Exchanges
4 DA env. conditions
F Provide Env. Conditions
4 DF met data request
@ Launch Data Acquisition
- 4 In Flow Ports
#4 Realizing Physical Functions
Acquire Met Data
a4 {1 Scenarios
F [LES] Acquisition Scenario

bk
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a4 @ Acquire Met Data
a4 {1 Parent
7 Collect Met Data
4 4 All Related Diagrams
& [LAB] Logical System
'E' [LES] Acquisition Scenario

- £ Out Flow Ports
a4 f# Outgoing Functional Exchanges
4 DF collected met data
F) Elaborate Current Situation
4 3 Realized System Functions
&) Acquire Met Data




Methodological Guidance
A Model Checking

|type filter text Constraints

General

Activity Explorer
Capella s [m] Capella

EGF 4 [m]  Design
Completeness

Help p

Install/Update Consistency

Kitalpha Coverage

MDE Reporting [=]  Well-Formedness

Model Validation Integrity
Quality

Subsystemn Transition Addon

Constraint categories: Select constraints to enable:

DC_CL_ 01 Communication Link is delegated by one subcomponent at least
DC_CL_02 Communication Link for a component is defined in its parent
DCOM_01 - Logical component used interfaces delegation check
DCOM_02 - Legical component implemented interfaces delegation check
|DCDM_D3 - Terminating Function and ControlMode Allocation

DCOM_04 - Activity Allocation

DCOM_05 - Scenaric components capability involvernent check

DCOM_06 - Interface implementation 1

DCOM_OT - Interface used one sub component at least

Constraints
Export
Sirius > Transiticn
pattern
patternParameter
patternVariable

[# Referential Integrity
Sirius Constraints

Sirius Diagram Validation Rules hd

Teamn DCOM_08 - Interface implemented by one component
DCOM_09 - Interface operations number check
DCOM_10 - Used interface delegation

DCOM_11 - Activity Allecation Consistency

DCOM_13 - Exchange items allocation on Function Ports check

| & & [&] [&] & [&] [&] [&] [&] [&] [&] [&] [<] [&]

Constraint 1D: org.polarsys.capella.core.data.fa validation,DCOM_03,
This constraint has warning severity and executes in batch (on-demand) mode.

Description:
This rule ensures that a leaf Function and ContrelMede should be allocated by a Component.

| Restore Defaults ‘ |
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Methodological Guidance

A Semantic Color Map

Pl @ |
QO Functional analysis
FC = Green

Components engineering

% =3 @ = Blue

Data models and interfaces =
Pink
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1. Tooled-Up
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2. Systems
Engineering
Continuity

3. User-Driven
Modeling Tool

4. Open-Source!
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SOLUTION ARCHITECTURAL DESIGN

uses

R’
" Processors

—
J

ViewPoints

ViewPoints

What the users of
the system need to
accomplish

What the system
has to accomplish
for the users

How the system
will work to fulfill
expectations

How the system
will be developed
and built
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Automated Transitions

A Functions / Actors / etc.

Logical Architecture -
System Logical Architecture Physical
Analysis Develop System Architectural Design Architecture

» Transition from System Functions

®
o ol

}+ Refine Logical Functions, describe Functional Exchanges

@

= Define Logical Components and Actors

ﬁ Perform an automated transition of System Actors

. a Logical Architecture ~

8] ';J?J [LCBD] Create a new Logical Component Breakdown diagram
[m]

System Logical Architecture Physical
Architecture

o

—J

[LAB] Create a new Logical Architecture diagram

Analysis Develop System Architectural Design

}» Allocate Logical Functions to Logical Components @ <===€>
}+ Delegate System Interfaces and create Logical Interfaces @ <===:> TR Y] AT = LT AN A @ <E{>
b Enrich Logical Scenarios (=3
N * Perform an automated transition of System Functions
}+ Transverse Modeling 7 <}==:>

il Create Traceability Matrix

» Enrich Logical Scenarios

efine Logical Functions, describe Functional Exchanges @ <'===(>

» Define Logical Components and Actors @ <'}==D
}+ Allocate Logical Functions to Logical Components @ <'===(>
} Delegate System Interfaces and create Logical Interfaces @ <)==D
) &

p=3

» Transverse Modeling

@
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