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Du processus vers le systeme

Processus d’affaires

| Approche d’ingénierie

|ERP

| BPM/RPA

Systémes d’information
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Notre objectif

N’est pas un expert

r BPM, ERP ou SOA
' P ! Services

lLa SOA
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| Par un analyste d'affaires
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Questions de recherche

1. Comment obtenir un modele de L
processus d’affaires précis ?

2. Comment obtenir (identifier et

spécifier) des services SOA a

partir d'un modele de processus
d’affaires ?
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Mais gqu’est-ce qu’'un processus
d’'affaires ?

N /

Qu’est-ce qu’un processus d’affaires

m Un processus d’affaires est un ensemble
d’activités structurées congues pour produire un
réesultat de valeur pour un client ou un marché

Devenport (1993)
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Une approche générique
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Comment concevoir une approche
genérique?

Besoin de trouver un (des) point(s) commun(s) entre les processus

!

Ontologie REA
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Ontologie REA
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Ressource - Evénement N Agent
- ) ——entrée/sortie— = " ——participation—— = .
Economique Economique Economique

L

dualité

Cookie Monster Elmo

(Source : McCarthy, 2004) 12
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Comment obtenir un modéle de

processus d'affaires précis ?
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Building a specific business process model (a CIM)
1.Abderrahmane Leshob, Hafedh Mili, Javier Gonzalez-Huerta, Anis Boubaker: A value-oriented approach to business process
specialization: Principles, proof-of-concept, and validation. J. Syst. Softw. 127: 120-149 (2017) 14
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Processus de spécialisation

Browse and Select a
Generic Business
Process

yes N
REA ]
Business | [Transformation| New
The process 5 Answers Patterns Rules Business
matches the Provide Bt
needs of the AHSCV)VSFS

organization
?

Business Analyst

[ no| ———| Pos y X
Instantiate Add Business
P Selecte Generic Speciic Specialize the Business Process [—3{ Process to
Business |---~>| Questions Questions Catalog
; Process A ) :
e Generic i i

Generic i Questions

Specialization Engine

4-view
Process Catalog

1.Abderrahmane Leshob, Hafedh Mili, Javier Gonzalez-Huerta, Anis Boubaker: A value-oriented approach to business process
specialization: Principles, proof-of-concept, and validation. J. Syst. Softw. 127: 120-149 (2017)
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Exemples de patrons d’affaires

1. Patron d’échange : Echange de @ cive @
ressources entre deux partenaires .@E A

Source : https://africansinpoland.org/

2. Patron de contrat : un accord
entre deux ou plusieurs parties

Source : http://docucollab.com/

Source : latribune. fr

3. Le patron de créance :
Déséquilibre au niveau des
ressources
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Le patron contrat

17
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Patron Contrat

Source : west-legal.ca

m Un contrat = un accord entre deux ou plusieurs

parties

— Exemple : Le bon de commande dans un processus
d’approvisionnement est un contrat entre I'organisation et

le fournisseur
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Modélisation du contrat

® Un contrat = un accord
entre deux ou plusieurs

pa rties Economic
Agent

art
M Contract

2"*

| .
. ausel *
= Un contrat contient des =

Commitment

engagements

— Les lignes du bon de
commande sont des
engagements
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L’engagement

m Les lignes du bon de commande sont des
engagements:
1. les lignes d’achat : engagements pour recevoir
2. etles lignes de paiement : engagements de payer

Engagement

/\

Engagement
d’'incrément

Engagement
de décrément

dualité

20

20
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Modélisation du contrat

Economic
Agent

ar
M Contract

2.

.
clausel.*

Engagement Commitment

21
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Les termes
m Termes = obligations spéciales a exécuter sous
certaines conditions
— Par ex., pénalités a appliquer en cas :
« d’annulation
* ou de violation des engagements
Contract  |—-clause—| Term
1 .
clausel . * .
Commitment
decrement increment
reciproci
procity ’
22
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L’accord économique (Agreement)

m Réglemente les contrats individuels

— Par ex.,

+ contrat en quantité (1000 item/ans pendant 5 ans)
« contrat en valeur (1 M$ pendant 5 ans)

Est réglementé par > 0..1
Contrat g P Engagement
23
23
Patron contrat
governingAgreement
2“* 701 1
paty Agreement —:clause*
Economic — 10,1 ! T
Agent | governingAgreement for} em
party 3 .
Contract ———clause
2”* 1 * *
N clauset..*
Commitment
decrement increment
reciprocity provide
receive
Le patron contrat (Hruby, 2006)
24
24
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Structure d’une commande

Commande
Client c Entreprise
recevoir .
Engagement fournir
Ligne de paiement Ligne de vente
LigneCommande g pa g
recevoir fournir
Cash Produit
Produit fournir
prix fournir
Client -
Entreprise
r1: . . r1e .
Modélisation classique Modé¢lisation REA
25
Behavior Customizable Functionality
IDENTIFICATION DUE DATE DESCRIPTION NOTE
identity of entiies deadlines external info intemnal info
CLASSIFICATION LOCATION NoTIFICATION | | MATERIALIZED
grouping where events occur message .
invoices
POSTING ACCOUNT RECONCILIATION VALUE
keep history retneve history match tranzachons unitz of measure
INVENTOR'S PARADOX
how to discover new behavioral patterns
A
REA Structure at Policy Level Extended Skeleton
What Could. Should or Should not Happen
POLICY COMMITMENT CONTRACT SCHEDULE
business rules future events commitments commitments in
in trade production
TYPE GRAOLIP LINKAGFE RESPONSIBILITY CUATONY
homogeneous heterogenous | | structure of structure of responsibility
collections collections resources agents for resources
A
REA Structure at Operstional Level Fundamental Skeleton
What Has Happened
REA EXCHANGE REA CONVERSION
PROCESS PROCESS REAVALUE CHAIN
trade production USINESS processss
Patrons REA. source Hruby (2006) %
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Processus

Exemple de spécialisation de

~
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g ! / Invoice Payment
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Vues de processus

m Un modele de processus est composé de 4 vues (curtis, 1992)

Supplier

=

3

RFQRE:
E\)—.{ PmcRFQ H et H oend H Materiaize H Mate
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eceived
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Cam )

Produu)

rialize o ‘
I

&

ash

Comgany

[y e Quetation
L

Requsiion

Re quisition
Event

A\

- Activités a accomplir

- Ressources produites et
consommeées par ces
activités

Pa
A
Vue Fonctionnelle

Vue dynamique

- quand et comment
les activités sont

% 4

Vue organisationnelle

- Roles dans le

Vue informationnelle

- structure des entités

Vente
date

processus
connectées - Mécanismes 1] conent
e L* Produit
d’échange Limeaticle |, dbtte par || qesrpion
quantité A o
code.
. .
L]
Exemple : Vue informationnelle
£ PO
=] . claim
e | & EClaim 0.1
> unbalancedValue: ELong
= isSettled : EBoolean
1.>
materializedClaim [ dClause
o PAg eMaterialization B EMaterializedClaim eSettlement
iClause P = date: EDate 17] -
- i PaymentLine
£ Puchaseltem
5 1.x . © amount : EDouble
S quantity : ELong - eReciprocal
eReciprocal 1.>
i S
1.0 h 1.7 1.> _—
i3 e = N eProvide
1 eProvideeREceive eReservati eReceive  commitien v
comfitmen esgrvation 1
K«
E Product | [ Ecash
; | %
= E Requester l_- Accounting
& Supplier —~
L
inquiry . | E Quotation
E Requisition 0j.1 [ H RFQ 0
inquiry } 1 quote
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Exemple : Question de spécialisation

>

<l-- The agreement question (Contract pattern) -->

>

<question id="g4">

<name>AGREEMENT_IN_THE_PROCESS</name>

<description>
Contract regulates the behavior among organizations and individuals.
A contract is an entity containing commitments and terms. Agreement
is a higher level contract that regulates the behavior of individual
contracts. SLA is an example of agreement.

</description>

<core answerType="AnswerType.BOOLEAN" >
Is there an agreement that governs the business process {0}?

<f/core>

<parameters >
<parameter>Process</parameter>

</parameters>
</question>
31
31

1 rule "AGRFFAMENT IN THE PROCESSINFORMATIONAL VIEW'

2 ruleflow —group "Informational _E -

3  when

4 §q: Question(answer. value=="true", genericQuestion . name—GQuestions.
AGREEMENT _IN_THE PROCESS) ;

5 then

G # Identify REA economic agents

7 Message m = Dynallandler. getREAContractMessage (bProcess , Sq.param (0]} );

8 Agent agentl = (Agent) m.getSourcePar

a9 Agent agent2 — {Apan:] m. getTargetPar -

10 ( # 1. Add the agreement structure acco 1g to the REA contract patterd

11 # 1.1. Create Agreement class and add attributes to it

12 EClass clazz=InfHandler . addEClass (view ,AGREEMENT_CLASS, BpPackage.
eINSTANCE. get EResource{) ) ;

13 InfHandler . addEAttribute(clazz , "dateFrom", eINSTANCE.getEDate());

14 \_ InfHandler . addEAttribute(clazz , '"dateTo", elNSTANCE.getEDate()); )

15 .

16

17 (1‘.‘" 1.2. Add references between the agreement and agents classes

18 # 1.2.1. Add references between the cement and the agentl classes

19 EReference refl=InfHandler.addEReference(view ,clazz ,agentl, agentl.
toLowerCase () ,1,1 null, false);

20 InfHandler . addEReference (view , agentl ,clazz  AGREEMENT_CLASS. toLowerCasg
01

21 , ETypedElement . UNBOUNDED_MULTIPLICITY, refl ,

false);

P ; : rdmtbivem ; J

23

24

25 (# 1.2.2. Add bidirectional references between the agreement class a:\d\
the contract class

26 EReference refd = EMFInfViewHandler . addEReference (view, clazz , m.
getResource () ," contract”

27 . 0, ETypedElement . UNBOUNDED_MULTIPLICITY,

null, false);

28\ J

29 - “

30 # 2. Remove the classes that are used to identify the exchange partned

31 InfHandler . removeE entsByEventType (bProcess , $q.param(0) '
REAAgentldentification ) )

32 end

Régle de transformation de la vue informationnelle en cas de réponse
positive a la question du contrat 32

32
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Transformation de la vue informationnelle

Tro [EL) 0+ contiact
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Transformation de la vue informationnelle en cas de réponse positive a la
question du contrat
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Transformation de la vue dynamique
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Prototype

(plugin)

instance of |

$o3 - oy - Zon 5
~ View ~’Question ~" Transformation uses
Manager Manager Manager US% l
L transforms \Transformatlon Ful Fllavy
bpsf.specializing { Rule

4-view business
process

jBoss Drools

designed by

A 4

[
bpsf.modeling Business Process Java uses puigs JI;a:]c;,je;;cg:gs
(plugin) Metamodel uses Model iz

v
EMF EMF EMF
EMF ECORE | |Tools| C0deCen ’ ‘ Edit ’

Eclipse Platform

35
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partir d’'un

\

Comment obtenir des services SOA a

QR2 : )

modele de processus

) . f)
d’affaires .
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Approche

S s ol

Private processes i COBP model : Process Services
(BPMN) : (BPMN) : choreographymodel

. Business Transformation : Specified
. Patterns rules . services

o - |'
i | suidthe hB”"d “‘eh Delimit Open-edi | . | p—" ‘
| COBP model choreography phases for each - services Specify services with SoaML
I process sub)process a1
i (sub)p | @
) ) -
R Phase 1: Collaboration process design _ |- _ Phase 2: Services identification and specification ,

37

37

Exemple

m Deux entreprises qui veulent collaborer

¢

CONSTRUCTION

COMPANY

WOODs

L

Supplier

38

38
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Procurement Process

L2

T
CONSTRUCTION

cComMPANSWY

Construction company

Prepare Order Process Invoice

™ Receive E‘ Receive Process
Products Invouce Involce

Send
Payment

39

39

S&D process

COMPANY INC.

Woods company

Process Order Process Invoice
ﬁ% Prepare Send & Create Send
Woods Woods Invoice Invoice

Order
Received

™ Receive
Payment

40

40
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4 i : A
Private processes COBP model Process : Services gusmss Transformation | Specified
ap e (BPMN) (8PN choreography model ttern
——————————— P SOOI

services
Build the il |
Build the Delimit Open-edi ‘ dentify
COBP model choreography phases for each services Specify services with SoaML
process (sub)process \ |
[ i

_ Phase 1: Collaboration process design | -_ Phase 2: Services identification and spec.rcauon y

n

Prepare Order Process Invoice

5 Process
Invoice

Receive
confirmation

GConstru ction com

1
1
I
1
invoice . _ _ payment 1
l
T
1
1

|
|
—
Process Invoice,

n

_ v,

@ Reccm'c 0
» Pay n’ﬁ"fn

Prepare
Woods

Woods com

1.Moufida Aouachria, Abderrahmane Leshob, Javier Gonzalez-Huerta, Abdessamed Réda Ghomari, Pierre Hadaya: Business Process
Integration: How to Achieve Interoperability through Process Patterns. IEEE ICEBE 2017: 109-117

2.Moufida Aouachria, Abderrahmane Leshob, Abdessamed Réda Ghomari: Process Adaptation Patterns for Cross-Organizational
Business Process Modeling. ICE-B 2017: 124-129
41

41

Dans un contexte
plus geénéral

42

42
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Les organisations collaborent a travers leur
processus « priveés »

BANQUE

£

T
CONSTRUCTION

nnnnnnn

ey

43
43
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Les organisations collaborent a travers un
process inter-organisationnel (COBP)

AQUE

n

CONSTRUCTION

nnnnnnn

ey

AR

44
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Etape 2 e

Build the

COBP model
_.BPMN)

Build the

choreography model

Process.

A )00 A

Services

Business Transformation
Patterns

Specified
services

Delimit Open-edi

Identify

__ Phase 1: Collaboration process design |

s{ GoBP model choreography phases for each services Specify services with SoaML
! Process (subJprocess

M - i o .
I

_ Phase 2 Services identification and specification .

Prepare Order

Process Order

Process Invoice

=
a| Prepare Order Process Imvoice
=
g ™ Receive &1 Receive Process H  sond
5 nvoice Invoice Payment
£ @ Products [
= I
£ ‘ 1 !
8 i i
| | i |
i ) invoice — - payment |
J i
1
1 ! i
A Process Order | Process Imvowce, \
el & 5
£ Prepare B sena Creale B sena ﬁ Receive |
8 Woods Woods Invoice Invoice a1 Pavmgt
g
E
order payment
- - - e - N
Construction company Construction compan: Construction compan Construction company

il Process Payment

L Woods company _/

Woods compan

Woods company (

confirmation

Woods company

woods

]

invoice

45

45

@

U

0 A

__ Phase 1: Collaboration process design |

_ Phase 2 Services identification and specification .

4

Prwals pvucessss COBP model Process. Services Business Transformation : Specified
tap e (BPMN)  choroography model Patierns s services

— I N VS VS U i B - SR

: ‘ :
Build the Buld the Deiimit operveci ! | dentity
COBP model choreography phases for each > services Specify services with SoaML
i e (sub)process I
L = @

» Nous utilisons le modele de référence ISO Open-edi
» Décompose un processus en phases de collaboration

Phase
planification

Phase
identification

Phase
négociation

Phase
actualisation

Phase
post-actualisation

Pour identifier les
Ressources et les actions

1

Les partenaires
établissent une relation
direct (relation de un a
un)

!

Les partenaires
parviennent a définir
un engagement
explicite pour la

| transaction

WIN - WIN

!

Les partenaires
entament les activités
d’échange des
ressources

&=

=

Adapté de ISO/IEC 15944-1:2011

!

Les partenaires
accomplissent des
activités lorsque
I'échange est complété

46
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4 o >|
Private processes. COBP model rocess Services Business Transformation | Specified
tape e sy charsogapty mode s
( ; ‘ : -
: i
i | Buidte e Delimit Open-edi | dentity ] ]
| COBP model choreography phases for each services Specify services with SoaML
! process (sub)process I
i B | = ] |
ration process design ) ' Phase 2: Services identification and specification .|

Lanalyste daftaires L'analyste d'affaires annote la
derniére activité pour établir une

répond a la question de

O Nous avons élaboré une approche semi-automatique

pour delimiter les phases de collabor

collaboration

et d'établir un lien direct avec le
partenaire. Non

Base sur les
Svenements flexstance duns enents relation directe de « un a un »
€économique identifiés . | qui régit le processus © !
lors de la premiére déechange entre les partenaires d'affaires
étape.
Délimiter les Pourriez-vous Délimiter les Délimiter les
frontiéres de la e procE:ts-l(:: g‘uéechan o annoter la derniére frontiéres de la frontiéres de la
O—» phase est régi par une 9 activité qui permet ui| phase planification/ phase négociation
actualisation/post- entente? d’établir un lien direct identification
actualisation avec le partenaire?
Dans ce cas le partenaire est connu. A
[contract pattern ~ | To8ams <. [ materimized —
o L Simim pattarn
— wra meceived = —
= () Process RFQ A.\I Process PO ESsrcy
| 3 iz/\ b~ "[ < |
o I Lt i M
=
2 Create
3 Purchase
& AR erchange patier]
ez j | N
3 < f§ oA C,;E eSRioct X
= S~—~
s g : erocese H P =

47

2 AN BN I CCTN s [N OSSO
Private processes. COBP model Process Services Business Transformation : Specified

777777777 e P Petems  res i =

( : ‘ S

i

i | Buldte Buid the Delimit Open-edi | dentity ] ]

> COBP model choreography phases for each > services Specify services with SoaML
! process (subjprocess i
i = = ‘ Bl @
‘L _ _ _ Phase1:Collaboration processdesign ) :_ Phase 2: Services identification and specification

Negotiation phase Actualization phase

Planing-

/identification Fes
phases are IYI actualization

hase is
empty payment p
order . . empty
( Construction company Construction company | (Construction company Construction company
Prepare Order > Process Order Process Invoice i Process Payment 4>O
Woods company J Woods company / Woods company

confirmation

2019: 123-135

\__Woods company /
woods

1.Redouane Blal, Abderrahmane Leshob, Javier Gonzalez-Huerta, Hafedh Mili, Anis Boubaker: From inter-organizational business process
models to service-oriented architecture models. Serv. Oriented Comput. Appl. 12(3-4): 227-245 (2018)
2.Abderrahmane Leshob, Redouane Blal, Hafedh Mili, Pierre Hadaya, Omar Khadeer Hussain: From BPMN Models to SoaML Models. CISIS

invoice

48

48
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]

COBP model

]

BHQU

Sorvices Business Transformation | Specifiod

|iegot|at|on phase

Etualization phase

4
Private processes
t ap e o ©PN) choreography model Patiems servicos
( 1 — 1
- i
ij| Buime Buid the Delimit Open-edi i Identity ) ;
COBP model choreography phases for each > services Specify services with SoaML |-}
i process (subjprocess | i
t e IE] ; i ] 9
5 Phase 1: Collaboration process design ) ' Phase 2: Services identification and specification .|

Planing-
/\dentification Rostal
phases are IYI actualization
hase is
empty payment p
order ! pi—

( Construction compan
Prepare Order

Construction compan
Process Order

Construction compan Construction compan

Process Invoice

Process Payment

0

\__ Woods company ) Woods company )' Woods company ) ( Woods company
confirmation woods invoice
I Service |(}J}i']l-i'll:. [’]1;|.-t'| Patterns
Order Service Negotiation Contract /Commitment

Product Service Actnalization Exchange
Payment Service Actnalization Exchange
Invoice Service Actualization |Claim /Claim Materialization

1.Redouane Blal, Abderrahmane Leshob, Javier Gonzalez-Huerta, Hafedh Mili, Anis Boubaker: From inter-organizational business process
models to service-oriented architecture models. Serv. Oriented Comput. Appl. 12(3-4): 227-245 (2018)
2.Abderrahmane Leshob, Redouane Blal, Hafedh Mili, Pierre Hadaya, Omar Khadeer Hussain: From BPMN Models to SoaML Models. C#9S

49

Business Transformation Specified

ana«e processes COBP model
Patterns services

(BPMN) choreography model i
O a { Buid th I 1
|| Buiditne uild the Delimit Open-edi | Identify ;
Specify services with SoaML

i
(O coBP model choreography phases for each services
i process (subjprocoss | | |
i

m Notre approche supporte

D

i Services

__Phase 1: Collaboration process design _ _ Phase 2: Services identification and specification .

Modélisation basée sur

I'interface Simple Consomateur == Fournisseur

Modélisation basée sur
I'interface bidirectionnelle

Consomateur l | Fournisseur

50
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, \Tgctiation phase
Etape 5 ~

order
Construction company
Prepare Order 1
\__Woods company

M

confirmation

Interface for the <<Interface>>
provider Order Receiver

sorder() [ Commitment ] 1
<interface>> <adaCommitment( I e

Order Placer +removeCommitment()
+updateC itrent|
+confirmOrder() updateCommitment()
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|
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“ -consumer : Order Placer OH -provider : Order Receiver

SoaML Service Interface 51
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Robotic Process Automation
(RPA)
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Robotic Process Automation (RPA)

Robotic Process automation is a technology that uses software
robots to automate repetitive and tedious tasks. Software robots
use the graphical user interface to perform tasks on existing
applications. A wide range of tasks can be automated using RPA
from processing transactions to manipulating data.
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Research Questions

Is there a method that :

1- helps RPA practioners/organizations to identify the processes
that are suitable for RPA ?
2- is easy to use and automate?

BUSINESS
ANALYST
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RPA suitability attributes

m To compute the RPA suitability score, we evaluate
two RPA attributes :

— RPA relevance of a process or activity assesses the
extent to which RPA automation is worthwhile for the
process/activity;

— RPA feasibility assesses the extent to which the
process/activity lends itself to automation
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Cadre de classification RPA
Audrey Bourgouin, Abderrahmane Leshob, Laurent Renard: Towards a Process Analysis Approach to Adopt Robotic Process
Automation. IEEE ICEBE 2018: 46-53
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Approach 2

T | b ——

m < RPA
L@J = ' Suitability score

Business rules that governs
process activities

59
This step uses the default This step computes the feasibility
feasibility score of the score using the context of the The RPA goal model
business rule class that business rule that governs the user is created using the
governs the user activity | ‘auliwly within the process instance | GRL language [
User Activities RPASonrs

Assign the the RPA
feasibility score using
the business rule class

Create an
RPA goal
model

Compute the RPA
feasibility score using the
context of the rule

Compute the
RPA score

Compute the RPA
Relevance Weight

OH B
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RPA Feasibility

cerformed by |___System Exception | [ state |

Buisness Process

<<Interface>>

II Data I
|-stable : boolean ||-structured : boolean |[-limited : boolean | [-stable : boolean
User Activity |-digital : boolean

computeContextFeasibilityScore()
depends on the context of he rule.
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RPA Relevance
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Goal Model with GRL

RPA Suitability

RPA goals
(soft-goals)

Importance value

- "
100 Contribution
+ / \|. 100 <=3 link

RPA Feasibility

RPA Relevance
(100)

User activity
(goal)

Approve Invoice
(100)

" This service is
based on

production rules
Means-end

Solution (Task)
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