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PAPYRUS ARCHITECTURE

OVERVIEW

Standard UML2 & SysML editors

Custom editors

Custom editor

Custom editor

Ul customizations interpreters

Core services

EMF

GMF
UML2

GEF

Papyrus backbone

& Eclipse platform
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PROCESS FOR DEFINITION OF

UML-BASED VIEWPOINTS

[ Definition of language requirements and domain model ]

|

Definition of the viewpoint '
Definition of the Definition of the
language tooling setting
—w
UML Profile Tooling
configurations
\_/_ \/
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Ceatech AGENDA

« Definition of language requirements and domain model
« Definition of the language

« Definition of the tooling setting

= Palette

= Properties views

= Model explorer (tree-based view)

» Dedicated creation menus

= Customize Diagram Notation - Symbols and Styles
= Textual notation

= Tabular notation

= Validation of abstract syntax

= Viewpoints

« Synthesis of customization facilities in Papyrus
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DEFINITION OF LANGUAGE
REQUIREMENTS
AND DOMAIN MODEL

Definition of language requirements@
and domain model

Definition of the viewpoint @

Definition of the language
Definition of the tooling setting




FROM RESEARCH TO INDUSTRY

DEFINITION OF LANGUAGE REQUIREMENTS AND DOMAIN MODEL

CCalteChn  1he L ANGUAGE REQUIREMENTS

~ 3 SirmplifiedRegMLRequirements.di 3

«requirements arequiremnents
SimplifiedRegML_Reqgl SimplifiedRegML_Req2
=Requirement= =Requirement=
text=SimplifiedReqML shall enable to author requirernents diagrams. text=SimplifiedRgML shall enable to attach a description to a requirement.
id=5RML_Reql id=5RML_Req2

=requirermnents
SimplifiedReqML_Req3

«Requirement=
text=SimplifiedRgML shall enable te attach an impertance (High, Medium, or Low) te a requirement. A requirement must have an importance specification, and its default value is High.

id=5RML_Req3
«requirermnents arequirerments
SimplifiedRegML_Reqgd SimplifiedRegML_Req5
=Requirement= =Requirement=
text=SimplifiedRgML shall enable to attach an interger id to a requirement. text=SimplifiedRgML shall enable to define a requirerment as a refinernent of at least one an other requirement.
id=5RML_Reqd id=5RML_Req5
4 F

B Requirements Description of the SimplifiedReqML 53
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DEFINITION OF LANGUAGE REQUIREMENTS AND DOMAIN MODEL
THE DOMAIN MODEL

SimplifiedRegMLDomainModel £

Domain model of Requirement ¥l
Sl m p I |f| ed Req M L ::Idesl{r:;:gtlec:n[oStlr]mg 0.1 . Refinement

[*1
importance: ImportanceLevel = High target

[*]

«Enumerations
Importancelevel

High

Medium

Low

Requirements

traceability table

B Descriprion of the SimplifiedRegML domain model. 53

All requirements

Domain concept
expressed are

Satisfied Req. Id

SRML_req1l: _
« SimplifiedRegML shall enable to author requirements diagrams » satisfied

SRML_req2:
« SimplifiedRgML shall enable to attach a description to a requirement.»

SRML_req4:
« SimplifiedRgML shall enable to attach an interger id to a requirement.»

SRML_reqs3:
Requirement::importance « SimplifiedRgML shall enable to attach an importance (High, Medium, or Low) to a requirement.
A requirement must have an importance specification, and its default value is High.»

Requirement

Requirement::description

Requirement::id

SRML_req3:

ImportanceLevel « SimplifiedRgML shall enable to attach an importance (High, Medium, or Low) to a requirement.
A requirement must have an importance specification, and its default value is High. »
SRML_req5:

Refinement « SimplifiedRgML shall enable to define a requirement as a refinement of at least one an other requirement.»
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DEFINITION OF THE LANGUAGE

Definition of language requirements%
and domain model

Definition of the viewpoint @

Definition of the language
Definition of the tooling setting




FROM RESEARCH TO INDUSTRY

Ccatech DEFINITION OF THE LANGUAGE

«Profiles
SimplifiedReqML

«Enumeration»
«metaclass» «metaclass»
Importancelevel
Class - Dependency
High
Medium
Low
«Stereotype»

Requirement
[Eg description: String [0..1] = <Requirement Descripti...
[E3 importance: Importancelevel [1] = High «Stereotypes»
[Cg id: Integer [0.1] Refinement

-
o

OnlyRequirementClientsAndSuppliers
{{OCL} not self.base_Dependency.client-> exists(e |
e.getAppliedStereotype('SimplifiedRegML::Requirement').ocllsUndefinec
and

not self.base_Dependency.supplier-> exists(e |
e.getAppliedStereotype('SimplifiedReqML::Requirement’).ocllsUndefinec

UML Profile for SimplifiedRegML

Profile element Domain concept
Requirement Requirement
Requirement::description Requirement::description
Domain model to Profile Requirement::id Requirement::id
traceability table Requirement::importance Requirement::importance
ImportancelLevel ImportancelLevel
Refinement Refinement
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Ccatech PAPYRUS UML PROFILE EDITOR

« Define your domain specific syntax with the standard UML
profile mechanism

= Stereotype definition
= OCL in UML profiles

« Define Profile to make them usable in Eclipse
= Handle multiple versions of your profiles

e

Doemo
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DEFINITION OF THE TOOLING
SETTING

Definition of language requirements%
and domain model

Definition of the viewpoint @

Definition of the language
Definition of the tooling setting




R DEFINITION OF THE TOOLING SETTING:
CeateChn  ysToMIZE THE MODELING ENVIRONMENT

File Edit # Diagram Navigate Search Papyrus Project Run  Window Help Notatl O n
iR e EER % B OGS Ay o | F Tahoma 9 H SR Quick Access

Bl tAabois I BRIERSOR% 4 RE e Hivole e ®e e oo o B & Style
@ Y= 8 P *ElevatorSystem.di &2

www-diapason.cea.fr/svn/trunk

[ Project Explorer 52
4 [ Elevator 2570 [hitps:/
> [ Documents 2570
» #} ElevatorSystem 2570

o5 Nodes £

«blocks o Port

Elevator Context
= FlowPort (IN}
— © FlowPort (OUT)
operator: Operator E FlowPort
(INOUT) L
i inout Operator Display: Operator Displays y
inout Operator Command: Operator Commands 2] = _E_El inout Operator Command B FlowPort (Non
- Atomic)
= Property
Part
B Model Explorer 12 aparts =i Pa
- assenger: Passenger =] Reference
Er@FEADSR 2 g g inout Elevator Display: Elevator Displays
4 £ Elevator System Model in Passenger Display: Elevator Displays 5 ActorPart
i [e3] inout Passenger Commang
» 9 Elevator System Requirements out Passenger Command: Passenger Commands k] < B Value
a4 £ Elevator System Model =1 Comment
» B2 Elevator System {2} Constraint
» B3 Elevator Use-Cases aparte
4 B3 Data Types fire detection system: Fire Detection System o . 4 Edges @
Operator Commands out Fire Detection: Fire Detection # Cannector
Passenger Commands out Fire Detection : Fire Detection |3  Dependency
Fire Detection N
4, Comment/

Elevator Displays
Operator Displays
B3 ®Diagram [bdd] Data Types
tﬁQD\agram [pd] Elevator System Model

Constraint link

2 [uc] Elevator System | B [bdd] Elevator Sy... %, [pd] Elevator Sys... | Bg [bdd] Elevator Co... | [B3 [ibd] Elevator Co.. 52 | B [bdd] Data Types| B [sd] Elevater Con...|

Os A - v =
o= Qutline 23 ] [j 8 = Propertics 52 ® T =5

g
— . =3 Elevator Controller Deccrintion S p e C I f I C

@ Mot all the members of namespace Elevator Systerm Model:Elevator System Requirements:General Cy
& Not all the members of namespace '<Package> General Constraints Requirements’ are distinguishabl

. uML Name Elevator Contraller

I SysML Qualified name Elevator System Model:Elevator System

5 —_—
RIS R Profile R .
——— Is abstract O true @ false Is active
: —— Style

Is leaf ) true @ false

Appearance

syntax
validation

4 I, | »

\ 232Mof1090M |-

—

Model explorer
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DEFINITION OF THE TOOLING SETTING:

PALETTE

= Define specific palette to create element with one click
= Element creation can be arbitrarily complex:
= Create element, set initial properties’ values, apply stereotypes, set

appearance...
= Model-based definition of views  |#raete | || @Palee '
@& [ ®&&
= Live-interpretation  Noces | ’
. H Class High Requirement
[ ] Zero I|neS Of COde i ClassifierTemplateParameter ] Medium Reguirement
= Comment

Low Requirement

=] Component E Requirement

{7} Constraint
DataType

& Refinement

%" DurationObservation
] Enumeration

= Enumeration literal
= Interface

o Edges 4
“ Abstraction
7 Association

7 AssociationBranch

2 AssociationClass
&~ ContainmentLink
o Dependency

-~ DependencyBranch

i Elementimport

/# Generalization

#7 GeneralizationSet
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DEFINITION OF THE TOOLING SETTING:

PROPERTIES VIEWS

= Define specific properties views to display & edit model
element attributes

* Independent from represented data

= Model-based definition of views

= Live-interpretation and preview
= Zero lines of code

ome Applied stereotypes: @ importance High v
Comments 4 [ Requirement  (from SimplifiedRegML)
Profile I = description: String [0.1] = <Requirement Description=

I |I§I importance: Importancelevel [1.1] = High|
I+ & id: Integer [0.1] =0

Style
Appearance
Rulers And Grid
Advanced

N
& SRML
——— Name Requirement6
UML
Description

Comments <Reguirement Description = -

Profile - \

Style d 0 = 2 \ - \ "
Appearance '

Rulers And Grig | ["PoTtance High - /] ‘—— ‘ ' '/ ‘ ’
Advanced \ / 'U -/ \ /
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DEFINITION OF THE TOOLING SETTING:

MODEL EXPLORER (TREE-BASED VIEW)

Tree-based visualization of the Model u B SRR
«Requuement» Requirementl
«Requirement» Requirement2
«=Requirement» Requirement3
/& «Refinement» Refinementl

Structure customization Before
= Hide detalls

«Requirement» Requirementd
«Requirement» Requirement5

- Slmp“fy the StrUCture «Requirement» Requirementb
» Add shortcuts (“Graph-oriented” representation) # «Refinements Refinement?
= Add custom content (e.g. Related files)
= Add groups (“Folders”) 4 ”iSR':LMDde'
4 % diagrams

B Diagram NewDiagram

4 % LowRequirements
Requirementl [0]

% MediumRequirements

¢ & tables

4 ¢ HighReguirements
Requirement3 [0]

Appearance customization

= Customize image, overlay
= Customize label

Model-based definition of views [ Requirementd [3]
. . . . Requirement5 [4]
= Live-interpretation and preview 1 Raniramant® 11

=  Zero lines of code
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DEFINITION OF THE TOOLING SETTING:

CCatech pepicATED CREATION MENUS

« Add custom menus to Papyrus to ease the creation of your domain
specific elements

« Model-based definition of new child menus

= Live-interpretation
= Zero lines of code -

g2 Activity
£ Actor
T4 AnyReceiveEvent
Artifact
Y@ CallEvent x
Pa ChangeEvent Low Requirement

Before Q Class Medium Requirement

= (Collaboration . -
[¢F|
= | Comment High Requirement

=1 Component

7} Constraint

DataType

% DeploymentSpecification
Device

e*d  Duration

{4} DurationConstraint

4 DurationInterval
DurationObservation
Elementimport
Enumeration
EnumerationLiteral
ExecutionEnvironment
Expression
FunctionBehavior

=0 -

3 1 2

b
B4

d % i

TFmrmn adimm T ams
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DEFINITION OF THE TOOLING SETTING:

CUSTOMIZE DIAGRAM NOTATION - SYMBOLS AND STYLES

Standard UML notation may be inadequate to a specific
domain/concern and quote notation to mark specific concepts
in UML (e.g. «Block») is not always sufficient

= Replace the entire notation of element with a custom SVG
= Decorate standard UML notation
» Links Follow borders of the shape.

Styles can be used to have a uniform appearance

Styles can be used to define notation for specific semantics
= Works also on SVG

Model-based definition of symbols and styles

= Live-interpretation
= Zero lines of code
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FROM RESEARCH TO INDUSTRY

DEFINITION OF THE TOOLING SETTING:
ClateCh  cusTomizE DIAGRAM NOTATION - SYMBOLS AND STYLES

Before

description=<Requirement Description= description=<Requirement Description=

=Requirements j =Requirements

«requirement» — «reguirements

Reguirement3 Requirement3
«requirements|

Requirement4

«reguirements
Requirementd

4 ,,,,,,,,,,,,,,
«Refinement»

Refinement4

«require... «requirements «<requirements

Requirem.., =|Requirement2 Reguirement>
«<Refinement» e I L /25 N =)
«Refinement»

Refi 1
efinement Refinement2 . - -

«requirements|
Requirement7

«requirements|
Requirement6

«Refinements

Refinement3
‘E ________________

«requirements «requirements
Requirement? Requirementt

Mo

Papyrus Training | Papyrus Team 18




DEFINITION OF THE TOOLING SETTING:

TEXTUAL NOTATION

Define custom or domain specific textual notation
= Xtext-based text editor

Embed the textual editor for direct edition
Embed the textual editor in the properties view
Embed the textual editor in the Model Explorer

a % LowRequirements

@hd = [} description = "<Requirement Description=" importance = Luw| |

Papyrus Training | Papyrus Team 19




DEFINITION OF THE TOOLING SETTING:

TABULAR NOTATION

Copy and Paste from MS Excel
Exportto .x1s

Model-based definition of tabular notation

Live-interpretation

Zero lines of code (except for synchronized table)

e id : Integerl ° | e importance : ImportancelLevel |° description : String
Requirementl 0 Requirementl Low <Requirement Descriptions
Requirement2 1 Requirement2 Medium <Requirement Description>
Requirement4 3 Requirement4 High <Requirement Description>
Requirement5 4 Requirement5 High <Requirement Description>
Requirement6t 0 Requirement6 High <Requirement Description>
Requirement? 0 High <Requirement Description>
Requirement3 0 Requirement3 High <Requirement Description>
Requirement8 0 Requirement8 High <Requirement Description>
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DEFINITION OF THE TOOLING SETTING:

CcateChn AL IDATION OF ABSTRACT SYNTAX

Do you remember the OCL constraint in the UML profile?
= You can adapt UML abstract syntax for your specific domain

* Relies on Papyrus Validation framework

 Model-based definition of domain specific abstract syntax
= Live-interpretation

L] n '
= Zero lines of code i ]
o .
¥ v
e S
[ = B
0 <
Valldate your DSL B NewDiagram &2 NewDiagram|
abstract Syntax Properties J Model Validation 2 @] Error Log
m i mg) ool Element -
& The 'Refinement:OnlyHequirementClientsAndS... .~ <<Refinement>> <Dependency> Refi.. |
@ Requirement specificafion rule: Id of the requir.. & <<Requirement>> <Class> Requireme... |
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DEFINITION OF THE TOOLING SETTING:

Catech v ewpoINTs

« Specialization of the user experiences by constraining what
can be seen and interacted with in models through views.

= Define ISO42010 compliant viewpoints: stakeholders, views,
viewpoints...

& New SRML Model i EEN—%™

Initialization information

¢ Aggregate the Varlous Select name and kind of the diagram
Papyrus customizations

Diagram Name;

MNewDiagram

Select a Diagram Kind:

« Model-based definition of "1 B SRMLDiagram
. . [TFRSRMLTable
viewpoints
. . . You can load a template:
- LIVG-IﬂtGFpFEtatIOH || SRML (SRMLRequirements)

=  Zero lines of code

"] Remember current selection

MNext = Finish l l Cancel
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SYNTHESIS OF
CUSTOMIZATION FACILITIES
IN PAPYRUS
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Define the abstract
syntax

Define syntactic
constraints (OCL or
java)

PAPYRUS CUSTOMIZATION
FACILITIES OVERVIEW

Define a viewpoint

Define/provide interaction means between models and users.

Define an editor tailored to the concrete syntax

Define a tree-
based visualization

Define a graphical editor from scratch

Define : Define a
B Define a style
proprieties views palette
Define a tabular editor
Define
properties views

Define a textual editor

Define creation

USRS Define a wizard

Override an existing Papyrus diagram

Define I Define a style I Define a
properties views palette

Define creation
menus

Override the UML notation with Domain Specific Notation

Define I Define a style I Define a
properties views palette

Define creation
menus
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