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Challenges for engineering...

Sovereignty & security
Lock-in, data privacy, etc.

User Experience -
Onboarding, usage scenario, o

supporting modeling goals, etc.

Collaboration at Scale
Several organizations, Security, IP,

Digital Thread

Tool interoperability, Agile
engineering, etc.

Next Gen Editing of knowledge

etc.
VR, multi-devices, multi-modality of

Augmented Engineering
Chatbots, Lgen Al, LLMs, etc.
Ul, metavers, etc.

... calls for a long term and open vision for tools
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<(>> “The great Eclipse Papyrus migration...”

A joint Initiative
% OBEO a g |
Papyrus + Sirius Desktop

Migrate Papyrus to Sirius
Isolate editing logic

Papyrus + Sirius Web

Reach “Minimum Viable
- Product” level for UML
O C Sirius Web :
— |n|t|al modeling on the Web

Move to the Web and
— Ste ps adapt the platform

SysMLv2

4 Implements the standard
in a reusable and
customizable project



Papyrus Web Editors

On the Eclipse Foundation Gitlab

1st milestone:

100% metamodel and basic editing
Files import/export

Composite / Package / Class / State
Machine diagrams

Profiles Application (under
development)

Rich Properties (under development)
Layout and UX (under development)

)} (ECLIPSE

Q Search GitLab

@ gitlab.eclipse.org/eclipse/papyrus/org.eclipse.papyrus-web

< %

» O

@

0 org.eclipse.papyrus-web

@ Project information

B Repository

[ Issues 44
32 Merge requests 1
@ Deployments

@ Packages and registries

& Monitor

L Analytics

@ wiki

- X Snippets

[® README.adoc

Papyrus Web

Table of Contents

* Quick Start

« Building
o Requirements
o GitHub Access Token
o Build Papyrus web application
o Development environment

* License

* Coding rules
o Headers

Papyrus web is a web UML modeler to easily create UML diagrams directly from a web browser. It is based on Eclipse Sirius Components (Eclipse
Sirius Web)

- --| @ +main(in args: String)

This repository, papyrus-web is a mono repo containing both frontend and backend components.

https://gitlab.eclipse.org/eclipse/papyrus/org.eclipse.papyrus-web



https://gitlab.eclipse.org/eclipse/papyrus/org.eclipse.papyrus-web

Demo : a Quick Tour of Papyrus Web Editors

3 Explorer
A data model for a Travel Agency management systel T T
—— susecases
I Group * 2 Model
[ User
2 Use CaseDisgram
+ name: String [1] = B General Adminstrator = component»
+ description: String [1] M :Z:‘ED S#n":;'i”"d oy Soles Administrator S, Management System
5 eneral Administrator
+ dateOfBirth: Date [1] Mg s
& Customer Mansgement
IFunctional © Sales Management
— Message o orderanagerment ]
> Associstion
> / Association © Customer Management
Dependency
© Order Management
CI0perational ©Sales Management
Sales Administrator
[ Agency E Trip Profile
+ city: <Undefined> [1] = + name: <Undefined> 1] + region: <Undefined> [1]
= + address: <Undefined> [1] + preference: <Undefined> (1]
ELogical
% + cancel()
[ | White Box | [ Black Box
_+ myProp: User [1] | | Focomommmmmmmmm oo o o
+in: &l . §USe> 4+ in: TimedMeasure [1]
: Temper b Fout: Ti )

+ signal: TimedMeasure [1

«stateMachine»
SMSimple

Initiald o __ Flip
nEe after {value=250, unit=ms}/
. std::cout <<"From Flip to Flop"... Flop

after {value=500, unit=ms}/

State "Flip" can be left via a time event (after 50ms, using a MARTE VSL time specification) or a call event: std::cout <<"From Flop to Flip" << std::endl;

the invocation of the add method triggers the transition

The state "Flop" is left after 500ms via a time event.
The transition has an opaque behavior as effect. add(...)






http://www.youtube.com/watch?v=yIDz-ebbhm8
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http://www.youtube.com/watch?v=RHRWvhd48IY

v T2 papyrus-web-Class%20Diagram.view
Vie

v © View
. [ 21 Class Diagram
Through Web editor or Java " S
builder API > S

Sirius Web
| + | :
Modular platform to s ||=- d View Model

define visual modeling Define the graphical

tools editors, forms, tables
React + GraphQL .
Huge ecosystem of [ VML Services
widg ots y Shared component between
g l Destkop and Web Editors

Spring Boot

Java back-end,
Industry Standard

Eclipse MDT UML
] ® umL Implementation in
Java




General Administrator

Eclipse UML reused “as is’

“1Management System

© Customer Management
P : rder Management
- Sales Management

P

Sales Administrator

Same Implementation for:
Metamodel Implementation

Model Manipulation API
Create/Read/Update/Delete
XMI Serialization

’

12 Explorer Use Case Diagram X Class Diagrom

+F o0k -aAEBLRO

+ tg use cases

©  Model
& Class Diagram

& Use Case Diagram
= Comment

= «component»
Management System
General Administrator

Sales Adminis
~ = Management System
> Customer Management

O Customer Management

~ [ Customer

© Order Management

> / Association

© Sales Management

Sales Administrator

@Override
public Model apply(Model model) {

for (Class c : Iterables.filter(model.getOwnedElements(),
Class.class)) {
c.setName(c.getName() + "_renamed");
for (Property p : c.getOwnedAttributes()) {
p.setName(p.getName() + "_renamed");

}

Property newOne = UMLFactory.eINSTANCE.createProperty();
newOne.setName("Property created from Java code.");
newOne.setType(c);

c.getOwnedAttributes().add(newOne);

I

return model;




Enabler for more
iInnovation

Model Agnostic

Fast Iteration

As simple as going to an URL

Domain Specific Languages and
Standards integrated in the same
environment

Rich forms, charts, 3D rendering,
cloud stacks...

Adapt the tool, metamodel instantly
deploy and get feedback

Link with other engineering tools
and global data stores.



Demo : Papyrus Web Editor + Jupyter Notebook

mE | coplorer SlasDivaiaix Sirius Web € Jupyter Notebook
2100% QA AEWM<DG

v %a linux-kernel.uml Proof of concept of a tiny Sirius Web add-on to reuse model data and diagrams in Jupyter Lab.
v [ Linux Kernel
& Class Diagram In [4]: M play

v . Linux Kernel i
e . ——— — 80/api/editingcontexts/e910a459-992f-420f-b182-2e64c925afle/representations/97108e72-e548-4e28-b6b7-40ba7f8bas70"))

« »
The Linux Kernel is the main component of the Linux operating system. It is resp. r S e e ™=

v €] Linux Kernel

System Calls 7 dintorta
Spinlock

v

7. InterfaceRealization

v

Memory Management

7. InterfaceRealization

> [ Process Management  iicigyon %] «component»

7 InterfaceRealization IPC (Inter-Process Communication)

Device Drivers

IPC (Inter-Process Communication)

o

File Systems
. UEFI

Process Management
i Virtual file system

< vV vvivvy

¢ Synchronization primitives

This rovides izati to protect shared res
i : L 1 nanamnanants | =71 «component» | i

v [T Spinlock API
v 4 spin_lock — In [5]: M dmport pandas as pd

# We get the complete model directly from the Sirius Web instance

df=pd.read_csv('http://localhost:8080/projects/e910a459-992f-420f-b182-2e64c925afle/2/csv' ,sep='\t').fillna(0)

Acquires a spinlock

> 4 spin_unlock  — df
7 InterfaceRealization F 5
out[5
v [T Mutex API ¢ id eClass name qualifiedName visibility isLeaf i isFil ialization isActive
> 4 mutex_lock 4b622297-
> 4 mutex_unlock 0 9“7egz§2j Model LinuxKemel  LinuxKemel  public 0 0 0 0
4. InterfaceRealization 9d076cfcab0c
v 1 Semaphore API | c5fd607b- Linux
> 4 down 1 3572“2& Component Linux Kernel Kernel:Linux public  False False False False
> ®up This component provides synchronization m 0927197bo%c Kernel
7 InterfaceRealization 76d9bc77- Linux
> = System Calls : 2] e0se-toz; Component Linux Kemel ~ KEMEELNUX o i Faise False False  False
> Memory Management 050ffb682ae5 Kernel
> =1/0 Management bbc024d3-
> % Network Stack 3 ol Comment 0 0 0 0 0 0 0
> < File System 6674e81e5714
> = Proc File System .-
> = Sysfs File System = v
> & Linux Kernel Security Module (L MS) i -



A missing piece...

®

=

Credit to Sanford
Friedenthal

SST Co-Lead

. A Support for the specification, analysis, design,

~

and V&V of complex systems (incl. HW, SW,
information, processes, project, etc.).

)

= _—
%l‘ SysML v2 Objectives

SST

Increase adoption and effectiveness of MBSE
by enhancing...

Precision and expressiveness of the language
Consistency and integration among language concepts
Interoperability with other engineering models and tools
Usability by model developers and consumers

Extensibility to support domain specific applications

Migration path for SysML v1 users and implementors

Ajoint initiative

% OBEO -
Papyrus + Sirius Desktop

Migrate Papyrus to Sirius
Isolate editing logic

Papyrus + Sirius Web
3 Reach “Minimum Viable
.. Product” level for UML
_ Initial Sirius Web modeling on the Web

— Step Move to the Web and
SysMLv2
‘ ll‘ Implements the standard

adapt the platform
in a reusable and




The SysON Open Source project in Eclipse 4§

a Web Modeling Tool for editing SysMLv2 models conforming to the OMG Standard

Integration With Re-used in
Capella Papyrus

Co-Lead CEA & Obeo

CEA : OMG and standard
“Meta” and extensibility

Roadmap

Project in proposal phase
Initial contribution by 2023

Obeo : Product and User Basic System Modeling in 2024

Experience

https://projects.eclipse.org/proposals/eclipse-syson



https://projects.eclipse.org/proposals/eclipse-syson

X

" Explorer

v T2 Arcadia

Arcadia

Demo : SysON

General View
Direct edit, typing definition,
subsetting, reconnect...

(Hy

«part defn
Vehicle

SysMLv2 + Arcadia

attrbutes

mass > 1SQ:mass

velocity > 1SQ::speed
acceleration > ISQ::acceleration
position :> ISQ:length
electricalPower :> ISQ:power
Tmax > ISQ:temperature
maintenanceTime : DateTime
brak Boolean

ports
vehicleToRoadPort : VehicleToRoadPort
pwrCmdPort : PwrCmdPort
ignitionCmdPort : IgnitionCmdPort
statusPort : StatusPort

SysMLv2 from Arcadia

Overview X OEBD X 0CB X General View X

Operation.. ~ SystemA..  Logical A..  Physical

Define Stakeholder Needs and Environment

Capture and consolidate operational needs from stakeholders. Define what the users of the system have to accomplish. Identify entities, actors, rules, capabilities, activities, concepts.

& General View

Entity

v TgsysMuz

Define Operational Entities and Capabilities

isHuman
Capabilty Identify the operational domain: who are the actors and entities, which are their purposes? Activities give a global view upon the operational business goals.
Involment -
62 CREATE OEBD The Operational Entity Breakdown diagram - Representations Viewer
e - (OEBD) exercises to think and capture what
> are the Operational Entities and Actors that & OCB
B overview @ do have an interest in the future system or -
Operational Analysis
&ocs - & OEBD
& OEBD 7P CREATE 0CB Following the capture of Operational Entities.
> Entiy1 and Actors, the next step is to capture

> © Capability 1

> Human

motivations, expectations, goals, objectives,
intentions, etc., in a form of Operational

connection?

connection?

Transverse Modeling

Describe the state machine of the system, specifying which are its modes and states. Among others, state machines can be created on the following kinds of elements: system, components,

actors, classes (data), etc. Describe the domain elements and the actually exchanged data,

CREATE GENERAL VIEW

View definition to present any members of exposed - Representations Viewer

model element(s). This is the most general view,
enabling presentation of any model element. The
typical rendering in graphical notation is as a graph ~

& General View

«p
VehicleConfigurations

VehicleConfiguration_b

«package»
PartsTree.

«party
transmission
Transmission

attabutes

«party mass > 1SQ:mass
fuelTank : FuelTank
attrbutes ports
>> 1SQ: clutchPort : DrivePwrPort

shaftPort_a : ShaftPort_a

mass
>> FuelTank:fuelMassMax
>>Fi

ports

«party
vehicleSoftware
VehicleSoftware

atirbutes

«party
vehicle_b : Vehicle

attrbutes

mass :>> Vehicle::mass
dryMass >> Vehicle::dryMass
>> Vehicle::cargoMass

«party
driveshaft : Driveshaft

partMasses
avgFuelEconomy :> distancePerVolume
ports

fuelCmdPort :>> Vehicle:fuelCmdPort
vehicleToRoadPort :>> Vehicle:vehiclaToRoadPort

0

attibutes
mass > 1SQ:mass

setSpeedPort - SeiSpeedPort

ports
shaftPort_b : ShaftPort_b
shaftPort_c : ShaftPort ¢

«party
frontAxleAssembly :
AxleAssembly

«par

«party rearAxleAssembly

engine : Engine AxleAssembly
attibutes attibutes

attrbutos

mass :> 1SQ::mass

mass > 1SQ:mass mass > ISQ::mass
peakHorsePower : PowerValue driveTrainEfliciency : Real

ports ports
fuelCmdPort : FuelCmdPort shaftPort_d : ShaftPort_d
drivePwrPort : DrivePwrPort

ports
shaftPort_d : ShaftPort_d

«parts «party «party «party
foarWheel1 : Whoel rearWheel2 frontAxle frontWheels
s Fren Frontaxie Wheel[2)
>> Wheel:diameter > Wheel:dlameter attibutos attrbutos
ports ports
wheefToAxsPart : WheefToAxisPort ‘wheelToRoadPort : WheelToRoadPort ports ports




SysON : Vehicle Sample Model

L v o
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http://www.youtube.com/watch?v=M-hKaA_YEn4

SysON : Interconnection View



http://www.youtube.com/watch?v=vA_Pnucp5Ac

SysON : Arcadia Method Overview

- - e -

D I e el S Y T e


http://www.youtube.com/watch?v=rE9gOY_HGeY

SysON : Arcadia and SysMLv2 General View
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http://www.youtube.com/watch?v=BLiJmn3yj2E

Papyrus + Sirius Desktop

Full Migration and
Professionnal Support

Papyrus Web Editors

Complete UML diagrams in 2024

— Sirius Web
Next St Consolidation. Search Papyrus & SysMLv2
ex eps onsolidation, Search,
-— p e s Model simulation, code
- generation, robotics, ...
.

SysON

First level of
Aug.ment.ed practicability by 2024
Engineering First Integrations

Modeling assistants, LLMS,
bots, code gen ...

> . GreenTech

Capella & SysMLv2

Integration for
Subsystem design




Cédric Brun / Obeo - CEO
cedric.brun@obeosoft.com

Sébastien Gérard / CEA - Senior Fellow
Sebastien. GERARD@cea.fr

Contact QR code:

We hope to enable new Research and
Innovation

SysON will bring OpenSource SysMLv2 Get involved:
toolin .
s Interested Parties
More talks: R&D PI‘OjeCtS
-Shape Me Up, Before you Go Go! A Journey transforming how we build products .
- Tuesday, 15:15 in Schubartsaal Ind USt"al Use cases
- The great Eclipse Papyrus migration, from GMF and XWT to Sirius and EEF
~ Thursday 12:20 in Silchersaal Sponsored Developments

SysML®, UML® are trademarks owned by OMG / credit Slidesgo and Freepik for the slide template


http://bit.ly/2PfT4lq
https://bit.ly/2AB5gGa
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Thank you for your attention!
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Contact

Cédric Brun / Obeo - CEO
cedric.brun@obeosoft.com

Sébastien Gérard / CEA - Senior Fellow
Sebastien. GERARD@cea.fr
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(Sirius + Papyrus) x Web

a new Era for Collaborative Engineering tools

Cédric Brun Sébastien Gérard
Obeo - CEO CEA - Director of Research
cedric.brun@obeosoft.com Sebastien.GERARD@cea.fr
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