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Context

" Requirements
* Constraints to be respected/satisfied by a system
*  Written in natural language (subject to ambiguities)
* Need to be verified

" Question : Does system meet its requirements ?
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Issue
" An illustrative example

" Requirement
*  The production of component A leads to the production of component B
* Each time component A is produced, component B will be

"  Property in temporal logic
* P :componentAis produced (atomic proposition)
* S :component B is produced (atomic proposition)
* [1(P ><>8) LTL
- AG(P->AF(S)) CTL

" Another example
* [HQ->(P->(RUS)UR)I[IP->(RUS))
* AGQ->'E['/RU(P&'R&(E['SUR]|EG(S & IR)))])

U Formal language and temporal logic
* Aformalism far from business experts
" Several temproral logic : LTL, CTL, TCTL, etc.

0 Monitoring of requirements : traceability
" Link between program objectives, requirements and properties

AIRBUS
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Issue and approach

" Two questions to answer :
*  How to define verifiable properties in temproal logic ?
*  How to link requirement, property and model?

’ Requirements
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Properties

Verification I

* Approach

* A common representation

* Raising the Level of Abstraction : From Requirements to Language
Independent Formulation

" Heterogeneous modeling: requirements, pattern, properties and PDP model
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Dwyer’s pattern

" An illustrative example
" Requirement
* The production of component A leads to the production of component B
* Each time component A is produced, component B will be

" Property in temporal logic
* P :componentAis produced (atomic proposition)
* S :component B is produced (atomic proposition)

* [1(P -><>8) LTL => Globaly S Responds to P
« AG(P->AF(S)) CTL e v

Porté Pattern

" Another example
« [1Q->(P->(RUS)UR)|[I(P->(RUS)) => After Q until R (S Responds to P)

AIRBUS
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Dwyer’s Pattern

The production of
component A leads to the
production of component B

" Requirement

P : component A is produced
* Abstraction

S : component B is produced
Dwyer’s Pattern

“Glotaty S Responds to P
cope attern
n

!

" LTL Property [J(P ><>8) LTL

(temporal logic)
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Modeling environment

Heterogeneous modeling platform : Oneway Properties Editor

An environment that allows you to :

1. Load and read the requirements definition document (Word, Excel, pdf, etc.)
Create requirements and link them to document content
Load the models of the processes to check
Define the properties verifying each requirement, in a language close to the natural
Generate the temporal logic formula for each property

o g kM w N

Produce a file for the model checker
- ]

Ci’ Openflexo

Cr Openflexos ostontce rasncue
| Diat@nce .. =™

o way OnewayPropertiesEditor

Openflexo ™~

ropertiesEditor is a prototype developped in the Oneway project.
QOpenflexo DiatomA®e distribution
Version 2.0 (build dev)

{¢) Copyright Openfiexo, 2013, alrights reserved

List of projects
already created

.......
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Usage scenario

1. Create a project, structure it and upload the requirements definition
document

" Aproject can be structured in subsystems (elements)

" Requirements definition document (program objectives) written by business experts

=
; Proto_MSP3_v1.prj

T

Project name

@ tonduiher: ro0senn oema o A az3docx [Com |

REE T doficir: (= gacs | e

Descrlon 2). Choose file
Requrennt efntonSocuenk 3). Select and load

=l

1). Import a file

Crdorun dlment | | Crdrune angnce

Project structure AI RBUS
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Usage scenario
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2. Create requirements and link to the requirements definition document

" Instantiation of the requirements contained in the document
" Instantiating relationships between a requirement and its specification
contained in the document
Requirements Definition Document
i - “ummwwmmmm mmwmm Open document name Possible actions between document and requirements

v oo sP © Proto_MSP3_v1_Draft

= RDD_Scenario_Demo_OnelWay_Avri-2023.docx

v [} References

v i Project
oy | creeruneexgence o+ | * Hentification d'un fragment de texte [ Mentification d'une exigence o Identification d'un élément v M Avion
Yo PSR — v A320
"G«“:eu e | Proposition d'un scénario pour Oneay >[vReq 3
Erees Dol e g o fryPpey— ° I eroprittés de GneWay en langage nacurel v i A330
viam dotvns iz 4 Sémentique et spécification de la propriété >[¥ Req 4
@ Reus | “ | > g
@Rt _— [ Req_5
PR Set up the Reql ||Le processus P peut se terminer (n'est pas blogue, sauf & la fin) v i AM0
requirement = ‘ > [V Req 6
Req? :Un programe qui commence doic toujours serminer  9€Mantics of a requirement linked to element Req_1
i _— ) ==> §'il y & un Start, on veut towjours un Finish Req 2
Project Un Start est toujours suivi d'un Finish > [ Re
structure

idrw e rexs

: Un processus terminé doit avoir son graphe propre :

pas dractivités restantes, pas de signal & émettre ou attendu, etc.
==> 5i le processus est terming, cela signifie que tout est fini. Plus de tokens.

Si Finish alors graphe is Cleared

Reqd : L'élément de fin d’un processus doit &cre la dernibre tiche & exécuter
==> 5i le processus est terming, cela signifie que tout est fini. Plus de tokens.
Si Finish alors graphe is Cleared

Create a

requirement ReqS : Quand on atteint la fin du processus, tous les signaux doivent avoir écé envoyés et recus
==> 5i le processus est terming, cela signifie que tout est fini. Plus de tokens.

Si Finish alors graphe is Cleared

:|Reqs : Quand on arteint la fin du processus, toutes les activités doivent avoir été exfcucées.
==> 51 le processus est terminé, cela signifie que tout est fini. Plus de tokens.

Si Finish alors graphe is Cleared

Req7 : Chaque programme a un time to market qui ne doit pas étre dépassé.

==> 51 on est 4 finish alors le temps écoulé <TTM

Document content

Reqt @ S'ily a le délivrable A alors un jour il y aura le délivrable C

==> L’&vénsment A est toujours suivi de 1*événement C

10

(] Unclassified references

Link between
Req_1 and the text
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Usage scenario
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3. Defining predicates: atomic propositions

" Load an inst f the PDP (BPMN model
oad an Iinstance o e odae
" Defi dicat th tion model
erfine predicates on the execution mode
9) Defined atomic propositions
2) Choose file
Proposition atemique
; B
0 A - finish processExecution.isEnded()
¢ 2 ¢ / canEnd \(start)) | finish
Importerun fichier BPMN 4 = [ Confgunat
11 shectveri feher e e OO | | toamers. [0 o clear 5) Proposition to create processExecution.isCleared()
PR —— @ ConfiguationB bpmn [ +]
Generichrocessbpmn
Fiherd importer |- dhoose. s Makebpmn
T Py Créer une proposition atmique l +
bt 1/1 Conturatonde1a proposiion aomigue Créer une proposition atomique / +
] 11 ConfigurstiondeIsprgositon stomigue
CefC Nom start
Identifieur  start
@ oo Gotpronstpmn il 5 Nom |start
<< Précident | Sunent Aunder | | Termier RN e defioher: [-pm v | A Descripton Wentfieur |start
TSRUTTG2C 7 Expression > processExecution.isStarted()| @
sEnded .
o :f:n;gr(gnmpmgﬂ() : Description  cne process execurion car) end
ssafestate() »
[ IsCleared() »
|canRun(actii »
ociiy) o |compereTo{ob... »
3) Select the file _— —_—
and open
1) Import file
<<Précédent || Suvant Annuler
et basc_bindng A
connect cancel reset
6) Select 8) Expression to check
execution

7) Choose the

model predicate to evaluate

Mouvelle proposition atomique Nouvelle propriété

4) Click to create atomic proposition

) AIRBUS
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Usage scenario

4. Define properties to verify
Combine atomic propositions into an abstract formula (Dwyer's pattern)

property
—_—

Choose the
requirementit |
verifies

Nouvelle proposition atomigque

I _— X
Name the 1

2) Step 1/3

Créer une propriété

1/3 Configuration dune nouvelle proprité

Propriété | p2
requirement v Req 2

1) Create

Mouvelle propriété /

Description

Requirements

~ = Project

=
apply Annuler

Créer une propriété
3/3 Choisir un pattern

0O®0000

Expression > [finish

Requirements available

4) Step 3/3

Pattern () Absence

Universality

Existence

BoundedExistence

Precedence

Response. 4— Choose pattern
ChainPrecedence

() ChainResponse

@ *

Expression2 > start

<< précedet e

Terminer

%

v
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€

the property

Expression of the property obtained

i
(] Créer une propriété 3) Step 2/3 ES
23 Choisir un scope
Scope de la propriété @) Globally
O Before
O After
() Between Choose scope
O Afteruntil
<< Précédent Annuler Terminer
T
5) Defined properties
Vi pl globally universality canend
gl
p3 globally universality ((1(finish)) | clear)
©
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Usage scenario

5. Generation of the GPSL properties file: properties verified by OBP

newayPropertieskditor : Proto_MSP3_v1_Draft

Fichier Edition Outils Fenétres

Nouveau projet Ctrl+N .
Ouvrir un projet... Ctrl+O GPSL File Contents
Projets récents 4 é ;; 77777777777777777 GPSL il
Fermer le projet 3 //
+ Importer un projet 4 // this file contains all the properties defined for your projcet
H Sauver le projet courant r” . L. R
lid Sauver tous les projets Ctrl+Maj+S ;z ;;71;;1;;T;;i]§iglc proposition N%:3----r---r—mmm "
b Sauverle [P RN ST 30 // Description : the process can end. that is start=>finish
[ Sauver tout Ctrl+S 31
E| S Ctri+S 32 let canEnd=((!(start)) | finish)
Co33 /) Atomic proposition N°:4—————---mmmmmm -
Générer le GPSL ! 34 // Name : clear
¢ 35 // Description : return True if the process is clear. that is no more tokens left in process execution
« Inspecter le projet [ 36

37 let clear=processExecution.isCleared()

Quitter Alt+F4 -
w 38
WR 39 //-———mmmm—— List of properties -
@R 0 //---Number of properties : 3
e
42 /=== Property N°:l-—————-——m—o -
43 // Name : pl
44 // Requirement :
45 //  Req 1 : Le processus P peut se terminer (n’est pas bloqué, sauf a la fin)
46 // GPSL :
a7
48 pl = []1 (lcanEndl)
49 |//———————- Property N°:2———————-————————————
50 // Name : P2
Generate the GPSL 51 // Requirement .
52 // Req 2 : Un programme qui commence doit toujours terminer

// GPSL :

[N N]
G W

P2 = [] (Istart| -> <|finish|) AIRBUS
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Usage scenario

6. summarize : end-to-end traceability
. Requirement : « a program that starts must always finish »

* Propositions to be evaluated: « Start : the program has started» et « Finish : the program is
finished»

*  Abstract definition of property : « Globaly Finish Response To Start »

= Generated temporal logical propertuy« [ ] (|Start| -> <> |Finish|) »

Document defining constraints to be respected Reguirement created and linked to the constraint Property that verifies the requirement
v i} References .
= RDD_ Scenario.Demo_OneWay. Avril-2023.dock 3¢ Proto_MSP3_v1_Draft > v i Project I ® Property X Requirement
B dentification d'un fragment de texte (& Mdentification d'une exigence ve ““‘;"m Property Basic
v
Proposition d'un scénario pour OneWay > [ Req 3 Nom P2 Property name
N* || Propriétés de OneWay en langage naturel v i A3 requirement » [Req 2 Requirement verified by P2
==> Sémantique ev spécification de la propriécé > [@Req 4 »y wopety g R Abstractformula of P2 Abstraction
» (@ Req5 :
Reql ||Le processus P peut se terminer (n’est pas bloqué, sauf i la fin) v i A340 GPSL |[ (jstar] > <=[finish| Expression of P2 in temporal logic
==> 5i le processus commence (et en cours d’exécution & u moment), implique qu’ >
. P It & ), implique qu > [V Req_6 Description a startis always followed by a end
il se termine toujours (sera dans un état terming) » (& Req L
v
. : s (7 REQ_

Req2 :Un programme qui commence doit Toujours terminer o S
S S | R T Property

Un Start est towjours suivi d'wn Finish v @R ConfigurationA.bpmn (LTL formula)

*. ConfigurationA

Req3 : Un processus terminé doit avoir son graphe propre : pas d'activités
restantes, pas de signal & émettre ou attendu, etc.

==> 5i le processus est terminé, cela signifie gue tout est fini. Plus de tokens.
Si Finish alors graphe is Cleared

Sttt

alaln

AIRBUS
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v

N NI NI

BPMN model

BPMN execution model

Predicate language

Syntax for properties definition

Document model

BPMN model

O—b Task —’9

Start

Document model

TRL3

Adi

Conceptualization : Federation

" Federate several modelling spaces:

BPMN execution
model

E Model Element

E Federation modeling space

Virtual model

Séminaire P4S 27/04/2023
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Conceptualization : Federation

" A unique space to manipulate heterogeneous models
v" BPMN model
v" BPMN execution model
v" Predicate language
v" Syntax for properties definition
v Document model
Oneway property modeling space
Document model
Document model
B o b e i
Oneway I
S Properties Editor] BPMI:"ixde;u(ion
E P LE @
9 — 4{3 E_d Process Execution
Syntax for properties E fodel Element
‘/\\\/\\/ \m E fd'm”"m““l'“""“ Properties Definition
“ ”L hlv nl/\\‘ firtual model
. AIRBUS
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Conceptualization : Process model

A process definition model :

v An extract from the BPMN meta-model

V" Key concepts for manipulating process elements

v Operations to query a process

17

ProcessDef

gg\%? ENSTA
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+ fowElementDef FlowElementDef + flowElementDef
- name - sfring - - name : sfring e
+ getName(): string 1 127 getName() string
+ getElementsBy Type(in type: ElementType): FlowElementDef [*]
+ getElements(): FlowElementDef [*] N
+ getFlement(in name: string): FlowElementDef
FlowNodeDef + sourceNode + outGoing SequenceFlowDef
1 ,
+ getinComingSeqFlow(): SequenceFlowDef [*] + getSourceNode(): FlowNodeDef
+ getOutGoingSeqFlow(): SequenceFlowDef [*] + targethode +inComing | + gefTargetNode(): FlowNodeDef
1 ‘
P
T T + defaultSegFlow 0.1
GateWayDef
EventDef + bondanyEvent ActivityDef T ItemAwareElementDef
+ name : string
® + itemAwareElementDef | 4 type : ltemAwareType
+ getinComingEventBy Type(in p1: ElementType): EventDef [*] + getElement 3
0.1 + getName(): string
TaskDef CallActivityDef
ElementType ItemAware Type = Lt .
i 1
iy DEa tiect + gelFlements(). FlowElementDef [1 °]
Task Datalnput + getElement(in name: string): FlowElementDef
CallActivity DataOutput + getElementsBy Type(in type: ElementType): FlowElementDef [*]
SequenceFlow
ItemAwareElement

AIRBUS
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" A process execution model :

v" Token management for process execution
v Methods to query/browse a process execution

v" Predicates defined using these methods

18

ProcessExecution

+ name : string
+ status . ElementStatusType

+ tokens

s‘g ENSTA
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Conceptualization : Process execution

Token

+ getTokens(): Token [*]

+ getStatus(): ElementStatusType

+ getTokensBy Type(in type: ElementType): Token [*]

+ getActiveElements(): FlowElementDef [*]

+ noTokenPresent(): boolean

+ nolokenPresentBeforeEnd(): boolean

+ noMultiTokenElement(): boolean

+ noMultiTokenElement(in elementType: ElementType): boolean
+ isActive(in element: FlowElementDef): boolean

+ aTokenExistsOnElement(in element: FlowElementDef): boolean
+ isEmitted(in event: EventDef): boolean

+ hasBeenRunned(in activity: ActivityDef). boolean

+ isRunning(): boolean

+ getEntriesTokens(in element: FlowElementDef): integer

+ isStarted(): boolean

ElementStatus Type

Started
In_Progress
Finished

=4

*

Séminaire P4S

+ element : FlowElementDef
+ path : FlowElementDef [1..7]

+ getElement(): FlowElementDef

AIRBUS
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* A properties definition model :

4

v

v

19

Conceptualization : Property definition

Use of Dwyer patterns
Syntax for defining properties
Expression  of  properties

predicates and Dwyer patterns

using

PropertiesPattern
- name : string
DwyerPattern
+ scopelt + palleml/t
Scope Pattern
- name : sfring - name : sfring
I I |
Empty Unary — Binary
o] OrderPattern
|

Globaly Before After Between AfterUntil Bounded UnBounded Chain Single

- counter : integer + sequencelength : integer

- bounder : BounderType

{ Absence Universality Existence i i
BooleanExpression |,
+expression | - name - string 5

é‘!':‘? ENSTA
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1

+ expressions

2

+expression

BounderType

atLeast
exactly
atMost

1

+ expressions

5.

+ expressions

2

+ expressions

CompositeExpression

- operator : sfring

Séminaire P4S
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Conceptualization : Model interaction

©One Way Properties Design Space‘

" Properties are set on a process execution Process Definition |
. :
Execution model manages a set of tokens e e ot
related to process elements . + flowElementDef
1 1.7
+ processDefinition |1 + flowElementDef | 1
Process Execution
ProcessExecution Token
+ token
1 [
+ processExecution | 1

Properties Definition

*

Property

. AIRBUS
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Toolchain :

A model federation framework
" Connect heterogeneous models
" Build new concepts from existing concepts
" Design a custom representation for these concepts

" Provide tools to manipulate these elements

@
e
Ly |
lE
w0
(K]
of
=
o

21 Séminaire P4S
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Implementation

A modelling space with several subspaces

Connecting heterogeneous models

Oneway property modeling space

Document model

Process Definition

Process Execution

Properties Definition

22

4 _ >m\ ProcessDefinition.fml

: Modelling space

e

> & hitp://openflexo.org/fml-diagramming
» & C:\Users\montheva\.gradle\caches\modules-2\files-2.1
> & C:\Users\montheva\.gradle\caches\modules-2\files-2.1|
~ (= http://ensta-bretagne.fr/oneway

L _¥ & oneway.fmi
"> DocumentAnnotations.fml

7& ProcessExecution. fml
-3 . Properties.fml
] i Requirements.fm
{ :JMsers/montheva/Documents/ONEWAY/Travau:
JUsers/montheva/Documents/ONEWAY/ TravaL:
+/C:/Users/montheva/Documents/ONEWAY/Impleme

T Proto_MSP3_vl1.prj

> (1 Diagrams

w i1 Proto_MSP3_viPropertiesVM.fml

3 ConfigurationAVM.fml

~ & OnewayVMLfml.rt

> & configurationA.bpmn.fml.rt
% DocAnnotations.fml.rt

> & DocumentLibrary.fml.rt

» & Properties.fml.rt
% Requirements.fml.rt

(1 Proto_MSP3_v1 3%

& Proto_MSP3_viPropertiesM >°

~ Inspector
W (] Structural
& (ModelSlol] processDefinitions (0.
projectiame (0-1)
projectDescription (0-1)
% ModelSiof requirements (0-1)
5 (ModelSlol] docAnnatations (0-1)
5 ModelSiof properties (0-1)
] Behavioural
> ol initiprojectName,projectDescription)

> &) getProcessDefinitions(element)
» €3 getProcessProperties(processDefinition)
> delste))

] Inner concepts

» &3 importBPMNProcess(element bpmnDocumentResoL
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Implementation : Process definition

* Implementation of an excerpt of the BPMN metamodel l

sers\montheva\Documents\ONEWAY\Implementatic

@) E’ o5 v Proto_msP3_vi c e

> I= hitp:/fopenflexo.org/fml-diagramming N o ) - .
Procasiel ) o TR i » & C:\Users\montheva\.gradle\caches\modules-2\files-2.1] 0 Proto_MSF3_vl - . ProcessDefinition
‘m ] iy fiy » & cr\Users\montheval. gradle\caches\module&Z\f‘le&z 1 V_m
'mmmywmmzmm FosEinenl ] it sty ~ [ http:/fensta-bretagne.fr/oneway e
i) o ) T . « Inspector
i s, okt > Fib 4
. ~ [ Structural
> [ BPMN .
, processiame (1)
) 2] Documents ’, g
L, & (Mode!Slat] bpmnEditor (0-1)
> [} DocumentLibrary.fml . & element (0-1)
Pl st kg oo W i Oneway.fml ’, description (0-1)
oa ST | ot e i3+ DocumentAnnotations. i’ ;
oK) SR (] | oo ey g PO v 55 » & diagrams
- [ = &} ProcessExecution. ﬂ'(ll = %eha::x;:e()
R st L1 >[4 Properties.fml g
o R, £% gettlements()
Gt ‘ & Requirements.fm k £% getElementiname)
g » [ file:/C:/Users/montheva/Documets/ONEWAY/ Travaw g
Evonef f— Aol e 4 i {3 getElementsByType(elementType)
¢ i T i ? & flex/C:/Users/montheva/Documenty ONEWAY Traval: » < initielement bpmnResource, bpmniName bpmnDescription
gy Ty Ebmetpe) Emedel[] + g 3<7'"£wrwm >E ﬁ\e:jC:fUsersfmonthevajDocumeﬂtszNEWAYjIrnpleme >O deleter) ! ! !
T *E ﬁ\e:jC:fusersfmonthevajDocumentstthWAYjImpleme
- ) » £% getEventiname)
~ (0 Proto_MSP3_v1.prj \
- \ ;1] Inner concepts
2 1 Diagrams h > 4 ProcessExecution
| v [ Proto_MSP3_v1PropertiesyM.fml N ,. )
Tl Caiin0u = N ) A ﬁ FlowNodeDefinition
5 — ‘nmm T 5 configurationAyM.fi K " FlowElementDefinition
o s | o Pt | ~ & OnewayVMLfml.rt k, M
- e s i Fvéorendd £ ElementType
ety a0 oty Bt ko) » % ConfigurationA.bpmn.fml.rt \ - -
Sty G A > SequenceFlowDefinition
st % DocAnnatations.fml.rt \ 4
¥ 4 DocumentLibrary.fml.rt h 2 ltemAwareType
“ X e \\ - % itemAwareElementDefinition
¥ & Properties.fml.it 1 % ElementStatusType
% Requirements.fml.rt \ - i
23
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Implementation : Process execution

* Implementation of predicates
These are evaluable logical expressions
" Uses tokens to query a model run

ProcessEucaton +Ho Ton > k& http://openflexo.org/fml-diagrammin
p:/fop: k] el a
:m mnmw T :mﬁ%‘mﬁ:’w » & C:\users\montheva\.gradle\caches\modules-2\files-2.1 U Proto_MSP3_v1 K Pr n
"ol T ] + uEbn) FonEoneil > g C:\Wsers\montheva\.gradle\caches\modules-2\files-2.1 :m
+ oSt EeriSttsTypo ~ |2 http://ensta-bretagne.fr/oneway | o
+gellokensBy Tyl ype: Emﬁvwll Token ] = %7 Fib ,/ w Inspector
~gemem1a)qmmm] S0 PN , “ 3] Structural
+noenPresen ’
ePEBt) bk » O3 Documents R processMame (1)
+ RohTekanEleminl) booken ey P i status (0-1)
T v Et) o > i Documentlibrary.fml . © tokens (0.%)
imrm&mm%mam ook ~ 3 Oneway.fmi . ] Behavioural
+ et et Evale) booean 1 DocumentAnnotations.fml R €y getTokens)
e i ADOC) ok ~ 14 ProcessDefinitionfml 8 getsmuso
'
~m§mm FiooEhmenDel): e W B} ocessExecution. ) i > gelTukensElyType(elememType)
+ St boken > 4 Properties.fml \ © getActveElements()
" \
> & fi & quulremeni:.fml o t\ EEWAY €3 noTokenPresent()
Eemtfutulyps - Tle:/C:/Users/montheva/Documents| ITravaur £% noTokenPresentBeforeEnd() Evaluable
sl > E file Users/montheva/Documents)\ONEWAY/ Travau f} noMultiTokensElement() .
:l-':’r?um > & file Users/montheva/Documents/ ONEWAY/Impleme £ noMuliTokensElementislementType) lOglC(Zl
> I file:/ :stersfmontheva{Documents{DN‘EWAYfImplemt > ©5 isActive(element) expression
v E;Eut[:_azl:a“;i;vl.pq ‘\ f) aTokensExistOnElement(element)
“ ' Proto_MSP3_vlPropertiesVM.fml y > &y isEmitted(event) L
P
- \ f} hasBeenRunned(activity)
3 ConfigurationAVM.fml \ 3 & isRunningt)
v . \
\f ?gi’;:?’t‘“;?:ﬂ: bpmn.fml.rt Y h Q IEhuning 2,
‘(b Domﬁnotatmn; f’:nl rt B ‘\ 4% return ((this.getTokensByType(null).size() = 0) & (this tokens.size = 0))
» ‘4 DocumentLibrary.fml.rt \\ R ; % ::E::Ie:([):gm leted()
> % Properties.fml.rt \ - > 6 |sSafzState()p
% Requirements.fml.rt \
¢ \ » £y isCleared(y
‘\ > f) getEntriesTokens(element) V
» £% canRun(activity)
\ > £% isStarted() Type |ExpressionAction
W (i) Inner concepts Expression b |((this.getTokensByType(null).size() = 0) & (this.tokens.size > 0))
\] % Token
—
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* Atoken refers to an element of the process definition

1One Way Properties Design Space

%

v
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€

Implementation : Process execution

Process Definition

ProcessDefinition

+ flowElef

mentDef

FlowElementDef

-4

+ processDefinition | 1

'K

I+ fowElementDef |1

i OnewayProperties :
~ 4 Token
+ Inspector
W ] Structural

Process Execution

*

ProcessExecution

+ token

Token

+ processExecution | 1

H

Properties Definition

*

Property

25

w ] Behavioural
o= create()
@ delete)
€3 getElement()
J Inner concepls

Basic Advanced Doc

Hom
Visibiibé

technology

wirtusl_model_instance

Type F

pocoConcegtin
clement
Defaut
& FML@runtme technology adapler

» processDefinition

L ppexcConcest |» FlowElementDefinition
Cardinalté 4 w
Contensur
Valeur par défaut »
Requis :

0 ermors, 0 narnings

errors/wamings

AIRBUS
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Implementation

An abstraction based on Dwyer’s patterns

[ |
- . . f
Designing a Dwyer’s pattern metamodel
7’
4 AY
P & AtomicProposition AN
s < Property N
Modeller : Properties - Proto_MSP3, v1 . v some
o Modeller : Properties - Proto_MSP3_v ’
— - i . , (',AG\obaHy R
Fichier Edition Outils Fenétres , ~ @/ UnaryScope N
) —\ Q,‘, Before N
¥ @; E C> b Froto_MsP3_v1 &4 & Ater AN
z N
> [ http://openflexo.org/fmi-diagramming v @/ BinaryScope N
e > C:\Users\montheva\,gradle\caches\modules-2\files-2.1%org. Upeﬂﬂs}(\hﬁp Q,‘f Between \\
g > C:\Users\montheva\.gradle\caches\modules-2\files-2.1\org. opepﬂexo\mot Q‘, Afteruntil \\
-+ w |2l http://ensta-bretagne.fr/oneway ’ v @" Pattern N
‘ e — » 1 Fib R4 ~ @/ OccurencePattern AR
K - > ] BPMN L ~ @ UnboundedOccurencePattern N
= = » (I Documents , & Absence N
» i DocumentLibrary.fml e & uniersality AN
W 7 Oneway.fml e
oy ) & 7 {‘; Existence
(= fkties |} DocumentAnnotations.fml 4 .
- . @ BoundedExistence
i ProcessDefinition.fml ’ "
& 2 ’ v & OrderPattern
| | | [ —— _— = rocessExecution.fml ’ n o
e T v Propemes fml , ~ @/ singleorderFattern
ssProperties. fmi L 4 Precedence
Somiiows | e | (| G || | Gt | Coone | | e e} Requ\rementsfm\ \\ Q}Response
> & file:/C: stersfmnnthevafDncumeﬂts{DNEWRY;FI'ravauxlBPMNIRessnurcesf v @ ChainOrderPattern
= > & filee/c: !Users!montheva!l:ocumentsIONEWAYjTraM 40 ChainPrecedence
T » [ file:/C:fusersfmontheva/Documents/ONEWAY/ Implemenfitioy/ Documents, 4 chainResponse
e i > & file:/C: fusersjmonthevafDocumeﬂts,'ONEWAYjDﬂpIementatwonIBPMNl < BooleanExpression
] s W (i Proto_MSP3_vL.prj \\N W 1% BounderType
i v » (J Diagrams < \ + AT_LEAST
=y < Z__|| R + EXACTLY
S8 + AT_MOST
= | o ~d
v m
Nom |p3
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An instance

S ConfigurationA.bpmn
ﬁ AtomicProposition[ID
& AtomicProposition[ID=
@ AtomicProposition[ID=
& globally
& canend
@ universality canEnd
@ globally universality canEnd
@ globally
@ finish
@ start
& finish response start
& globally finish response start
@ AtomicProposition[[D=441: identifier=clea
@ globally
| @ (((finish)) | clear)
h

=4]: identifier=start,
: identifier=finish,
6]: identifier=canen

requirement » Reg 3

property |globally universality ((!(finish)) | clear)

GPSL |[] (I((!(finish)) | clear)|)

Description if the process execution is ended, that is there is no more token left.

Séminaire P4S

AIRBUS

27/04/2023



@sncc

27

Summary

Objective

Formalization of properties from business requirements
Traceability between requirement, property and model of the PDP

Approach et solution

Dwyer’s pattern

o Facilitate properties formalization

o Abstract from different temporal logics
Federate modeling spaces

o  Abstraction of languages and tools

o Traceability of requirements

Generation of properties to be verified by OBP
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