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Seat Adjuster with Eclipse SDV

—— Modellng wnth Ecllpse Capella & Eclipse SysON




Model-Based
Systems Engineering
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An approach to manage the complexity across disciplines (not only SW)

Numerous components and disciplines must
collectively work to meet countless
requirements

This complexity makes document-based
system descriptions very hard to maintain
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With MBSE, functions + components are central assets for SDV
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With MBSE, models are becoming central assets for SDV Architecture
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A big picture of your system to support detailed design
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Capella
A comprehensive
MBSE solution
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Capella is a comprehensive MBSE solution

Methodological guidance, intuitive model editing, and viewing capabilities

for Systems, Software and Hardware Architects

v

SN KX

Better understand the customer need

Define and share the solution among stakeholders

Secure engineering-wide collaboration (sys, SW, HW, sub-contractors)
Early evaluate and justify architectural choices — exploration

Prepare and master V&V
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An industrial-grade MBSE Workbench
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MBSE Professional Services
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Seat Adjuster with Eclipse SDV

Modeling with Eclipse Capella & Eclipse SysON
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Reverse Engineering from existing detailed documentation

Cloud or
Mabile trigger

Pre-installed on Leda

MQTT or gRPC Quickstart image
Seat Adjuster ! Kuksa, VAL [
c:AppIicEJltlnmr ORPCT Data Broker el

Mock Service
<Providers

v.. OBEO

‘ Client ‘ ‘ Another Client

|

JSON Request: position,

requestld
\ e
MQTT topic
seatadjuster/setPosition/
request

Seat Adjuster

—

Set Target
Vehicle.Cabin.Seat.Row1.Pos1.Position
gRPC

KUKSA
Databroker

==

Set Current
Vehicle.Cabin.Seat.Row1.Pos1.Position

Notify subscriber of changed target
Vehicle.Cabin.Seat.Row1.Pos1.Position

:

Provider: Mock Service




SDV Companion Application - Operational Analysis

Vehicle
% Vehicle user Vehicle control
| D= Set seat position
Select User profile on
. Lo} C t iti
board computer TELIEE S o i
Data exchange interface
A
.% Adapt seat position to the driver
% Remote user
Data exchange interface
.Qt:- Change seat position from outside
[ Set seat positiory

Select user profile onI
°
phone
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SDV Companion Application - System Analysis

g5 Client application gr1] Seat adjuster application 45| Vehicle
Wieltdle usar D=f Datp exchange inferface
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Def User refuest
) el U [rieile @ BeEre Get command from D=5 Request (&) Get current vehicle statd
computer & C
user [kl User requést D= Vehicle stci
{E) Get position feedback D=8 User rpquest .
@ Decide ve the
pegy| Os'ton charige (&) Move seat
D=fl Refpons command
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45A] Remote user €D Inform user DRl Resporjse . processing D=H Response
Fi
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Clirrent seat position ¥ qurrent seat position Get current seat
ol P 5F} Inform user of seat position P & e
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D= Response

.% Adapt seat position to client request

.Qb Inform client of response
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SDV Companion Application - Logical Architecture

Client application Seat adjuster application Vehicle Abstraction layer Vehicle provider
[153) Inter‘f'ﬁe Client interface Seat command controller Communication with vehicle
BlF—""3]
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(LF) Process new ffarget posi ¢
A,
Seat position . - .
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Send current seat L T Provide current seat
position to client (@) Get current seat position . position Currgnt seat posftion
D= fSeat position P (LF) Provide seat position

.% Adapt seat position to client request

.qo Inform client of response
4
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SDV Companion Application - Physical Architecture

Client application
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SysON
Open-source SysML V2
Modeling Tool

g Sys

https://mbse-syson.org/


https://mbse-syson.org/
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g Sys

https://mbse-syson.org/

SysON | introduction

SysML v2 web-based authoring tool
available as open-source

Vehicle :
3 "3 Explorer General View X = Details =
A TS . anced
a TES o cHoo<BEMOEW o o
v B SyshiLve PartDefinition Properties

v £ Package 1
& Geoneral View | Declared Hame

v . OwningMembership I Vehicle
e [ Vehicle ¢ «part def» .
¥ o Fl‘::luiwe-’nbershw D F\)’rﬂer“cle; fsreE 000 Qualified Name
. F”::”:;mwsm ‘Package 14 Vehich
. rm:f:::,‘,,w,m, attributes [ 1s abstract
welocity < mass L. __.
v o FeatureMembership = dryMass . = «part def»
o o,.m-:n:n:z:’;mmm = _velocily 0 SteeringSubSystem
StooringSubSysiom I
> OwnngMombership ports : attributes
%1 vehicleToRoadPort [p——
paorts
v= ¥ ¢ N
v
| [
— oo
Flexible by Design Web-Based Open Source
SysML v2 Language concepts, REST Graphical, form-based and tabular Hosted in the Eclipse community,

v: OBEO API, interoperability textual format structured editors in a web browser to catalyze industrial collaboration


https://mbse-syson.org/
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SysML V2 | our vision

SysML v2 is a key enabler to enable Digital Engineering revolution:

* Wide Interoperability
* Foundations for formal verification and Al interactions

O
* Foundation for building libraries of domain specific ontologies xg»\%‘/)%q@ﬁ
[ J
* Foundation for supporting MBSE processes - A %LW
\Qﬂ/

Authoring a SysMLv2 model should be easily accessible to every \W
Systems Engineers and beyond. /

@ Obeo aims to pave the way for the SE industry
k by providing an open-source foundational authoring tool.
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SysML V2 Main Evolutions | Textual and a Graphical notation

Package with
members
compartment

v.. OBEO

Package1

members
part def PartDef1
part def PartDef2
part part1 : PartDef1
part part2 : PartDef2

(valuable for code-first mindset engineers)

package Packagel {
part def PartDefl;
part def PartDef ;
part partl :
PartDefl;
part part2 :
PartDef2;
}
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SysML V2 Main Evolutions | standardized API and services

High-Level Architecture of SysML v2 Testbed

Programmatic
Authoring

Graphical Authoring
Environment

Textual Authoring
Environment

‘\

RDBMS

H

GraphDB

«
.

Application

Conforms to PIM

.
"- :

SysML v2 Testbed
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Active validation
based on

o] con'fqrrns to

—

s

Schema can be

project-rest-controller

GET /api/rest/projects/{projectId}

PUT /api/rest/projects/{projectId}

IS /api/rest/projects/{projectid}

GET /api/rest/projects

POST /api/rest/projects
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SysML V2 Main Evolutions | Language capabilities

Requirements

Behavior
- function-based ‘
- state-based

- sequence-based \

- use cases SysML v2
Structure Language -
- decomposition Ty

- interconnection
- classification

View & Viewpoint

v.. OBEO

Analysis
- analysis cases
- expression language

Verification
- verification cases



SDV Companion Application - Logical Architecture

companion-application > RUN COMMANDS_.. ":m+.<'|| 9D 00

"% ™§ Explorer ia LAB - Logical Architecture Blank X & Logical Architecture with SyshL Interconnection View X

+F=Tma0O

v 3 Structure #
ﬁ LAB - Logical Architecture Blal

+Z import 'System Engineering'::'L
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~
< import 'System Engineering’:-'L
g wparts = wparte g «parts
H Client lication : Component Seat Adjuster Application : Component Vehicle abstraction layer - Component
> system App p j ppl po ¥ p
> E Client Application ¢ action flow interconnection action flow
v H seat Adjuster Application  # ‘ «ref performs ‘ oo cref performs
. Set position request g «parts «parts «parts ©
A FeatureTyping Interface to client : Component E Seat Manager : Component H  Communication with cabin ® Set:dsgzr:;?u:f:fd
i B dule : C t o
v H Interface to client — sction flow wcton o module - Lomponen application
«ref perrorms ;.
& FeatureTyping  : (5 Get seat adjuster «ref performs perform sctior S_
app response «ref perform» ® ch kpf (%) ref 2> Get current vehicle speed «ref performz»
v Get user input ¢ Get user input eckfor ermors @ ref ::» Send targe position ® Recelve new target
(2 ref ;> Get current seat position position
A ReferenceSubset -
perform actions £ er
. . «ref performs
> (@ send response to clie (%) ref :> Set position request «ref perform» ®  Send new target % wref performs
ref ;2> Get seat adjuster app Send response to client osition () Trigger seat position
» [®) Send current seat pos response P change
> HE Seat Manager
> E Communication with cabin aref perform» aref perform»
(®) Send current seat position Inform seat adjuster
> H Vehicle abstraction layer to client app about current
seat position
> E Vehicle provider i
~ Logical Architecture with Sysh
ﬁ Logical Architecture with &
A FeatureTyping
£ Requirements ¢ v

> Logical Architecture with SyshL Gl
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SDV Companion Application - Logical Architecture (simplified textual)

part 'Seat Adjuster Application’ : Component {
part 'Interface to client' : Component {
perform action ‘Get user input’;
perform action "Send response to client’;
perform action "Send current seat position to client’;

part 'Seat Manager' : Component {
perform action 'Check for errors’;
perform action ‘Send new target position’;

part 'Communication with cabin module® : Component {
perform action ‘Get current vehicle speed’;
perform action 'Send target position’;
perform action ‘Get current seat position’;

v OBEO



SysON and Capella
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Obeo Strategy | Combining the strengths of SysMLv2 and Capella

‘-”—?’52 v Well defined Semantic to ease simulation
u v Focus on interoperability
v Good extensibility

v Trigger significant interest
Deliver a comprehensive

Capella + SysMLv2 experience

that combines the strengths of both

-+‘ v Methodological guidance
GRS v Simple to ramp-up
— v Mature & field proven

v Wide & Growing d86ptipn
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SDV Companion Application - Logical Architecture

@ Set position request

@ Get seat adjuster app response

User requesi]

Response

Seat position

© Coj

£ Client Application
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<, Inform client of response %, Adapt seat position to client request

®

Vehicle spped

@ Provide current vehicle speed

Send vehicle speed to seat...

@ Get current vehicle s...

® Get user input

Target posftion

@ Receive new target position

@ Send target position

Target position

@ Send response to client @ Send new target position

I Seat Manager

@ Trigger seat position change

Seat position

@ Get current seat posi...

Targef pofition

@ Change seat position

Tjrent Bt posiion

@ Send current seat po...

@ Inform seat adjuster app a...

@ Provide seat position

I Communication with cabin m...

$1] Vehicle abstraction layer

$14 Vehicle provider

Interface to client

I Seat Adjuster Application




SDV Sample at: https://github.com/eclipse-sdv-blueprints/companion-application

obeosoft.com


https://github.com/eclipse-sdv-blueprints/companion-application
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