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Abstract — This paper proposes a solution for modétg and
simulating flexible Business Processes (BP) usingersion
concepts. It advocates a Model Driven Architecturapproach
to handle versions of BP. The paper presents, firsa meta
model (VBP2M: Versioned Business Process Meta modldbr
modeling versions of BP considering six perspectise of
business processes: process, functional, operation,
informational, organizational and intentional perspectives.
Then, it proposes an extension of the meta model Betri nets
(PN) to support the version concepts. Finally, it dfines
mapping rules to translate versions of BP modeled ni
accordance with the VBP2M to PN models, with graplual
representations, in order to be able to simulate # behavior of
each version of BP.
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techniques have been introduced to address BPbifigxi
and among them we quote late binding, late modedimd
versioning [10] [11].

In a previous work [12], we advocated to use veisip
for BP flexibility. Indeed, using this technique,s possible
to deal with the different flexibility types defiden [11] as it
is possible to handle, at the same time, diffesmitemas
(versions) of a given BP.

Our proposition [12] extends the three main contidns
about BP versions ([16] [17] [18]) considering aiddition to
the process and functional perspectives of BP. faber
perspectives aiming to have a comprehensive déseripf
BP [9] [10]. These perspectives are: (i) the openat
perspective which defines actions to be achievetinvian
atomic activity, (i) the informational perspectiv@hich
describes the structure of information consumed/cand
produced by the BP, (iii) the organizational pecipe
which details roles, organizational units and aciovoked
by the BP and (iv) the intentional perspective Whéplains

Nowadays, the importance of Business ProcessesiiBP) the context of use of a BP.

organizations’ Information Systems (IS)
recognized and these last few years, there has desift
from data-aware IS to process-aware IS [1] [2] FB}wever,
despite important advances in Business Processddarent
(BPM), several issues are still to be addressedrgnthem,
the business process flexibility issue is a realiglevant and

is widely

To sum up, our previous works [19][20] deal with BP
flexibility issue adopting the procedural paradigmd using
the versioning technique. It introduced VBP2M (\fened
Business process Meta model) for BP version mogelin
However, we did not addressed the simulation and

_verification of the modeled BP versions in ordercteeck

challenging one. Indeed, the competitive and dysamitheir behavior. As a consequence, the aim of thjgepis to

environment in which organizations and enterprisesive
leads them to frequently change their businessegsas in
order to meet new production or customer requirdsyerew
legislation or business rules. We define flexigilitf BP as
the ability of BP to deal with both foreseen and unforeseen

changes in the environment in which they operate [4].

This issue has mainly been addressed using two main ,

approaches: a declarative (decision oriented) ambrand a
procedural (activity oriented) approach. The dediae
approach consists in defining a set of constralafsiing BP
execution rules [5] [6] [7] [8]. In this approadiealing with
flexible BP seems very easy as we just need toaadior

remove constraints to define new BP execution rules

However this approach is only available in the BecIBPM
suite [13], which is an academic solution unknowntlie
industry. At the opposite, the procedural approacividely
used in industrial Workflow management systems BR¥
suites. Thus BPM community has to deal with procaldBP
flexibility. In this approach, a BP is defined assat of
activities coordinated by using control patternk Reveral
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simulate and verify the behavioral dimension of tiedeled
versions of BP using conventional Petri nets. Catigaal
Petri nets have been chosen since they are reenhai a
perfect mean for simulating and verifying distribdit
applications and they are widely used in BPM [18%][
More precisely, this paper:
advocates an MDA approach for dealing with BP
simulation;
» extends PN meta model to integrate BP version
concepts;
defines a transformation process including (i) the
mapping between concepts of VBP2M and extended
PN meta model and (ii) translation related rules;
» presents a tool implementing this transformation.
The remainder of this paper is organized as follows
Section 2 shows how we model versions of BP. Secio
introduces the MDA framework we propose to handle
versions of BP. Firstly, this section details theee models
(CIM, PIM and PSM) of the framework. Secondly, ives
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mapping rules allowing to represent a version of, BP

modeled according the previous meta model,
Thirdly, it explains mapping rules to translate exsion of
BP represented as a tree to a Petri Net modelio8edt
illustrates our proposals within a case study. i8ecb
presents the tool implementing our contributiongaky,
Section 6 recaps our contributions, discusses tmmarding
related work, and gives some perspectives for oturé
works.

II.  MODELING VERSIONS OF BUSINESS PROCESS

This section briefly presents the Versioning Busine
Process Meta model (VBP2M) we have proposed to modeg

versions of business process [12][19][20]. Morecjz&ly,
first it introduces the version concept and thedetails the
VBP2M for versions of BPs.

A. The version concept

A real world entity characteristic that may evobigring
its life cycle: it has different successive statAsversion
corresponds to one of the significant entity stagss it is
possible. Hence, it is possible to manage sevatiy etates.
The entity versions are linked by derivation lithey form a
derivation hierarchy. When created, an entityasatibed by
only one version. The definition of every new gntiersion
is done by derivation from a previous one. Suclsives are
called derived versions. Several versions may lrévestk

from the same previous one. They are called altema

version. Fig. 1 illustrates a derivation hierardbydescribe
entity evolution.

El1.v0 Elvl

El.v2
PEEEN
. El1.v3
Entities Versions
- En.vl
() «——>
En.v0 Env3

Env2

Figure 1. Derivation hierarchy

A version is either frozen or working. A frozen sien
describes a significant and final state of an gnik frozen
version may be deleted but not updated. To deserihew
state of this entity, we have to derive a new wergfrom the
frozen one). A working version is a version thasa#es
one of the entity states. It may be deleted or tgudo
describe a next entity state. The previous stalesisto the
benefit of the next one.

B. VBP2M: A meta mode for versions of BPs

The VBP2M is result from merging of two layers; 8 B
meta model for classical BP (which not evolve amel
modeling, and versioning pattern to make some etasd
the BP meta model versionable (i.e., classes fdaclwive
would like to handle versions). Because of spawnddtion,
in this we focus on the VBP2M only. Intersecteddexacan
consult our previous work [19] [20] to have additib
information about these two layers and the way vesga
them to obtain the VBP2M.
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Fig. 2 below present the VBP2M in terms of clasmes

as @ trerelationships between classes. This figure visealin gray

versionable classes (i.e., classes for which wedlkan
versions), and non-versionable classes (i.e., &ta®s which
we do not handle versions). The VBP2M considerssike
perspectives (Functional, operation, process, inébional,
organizational, and intentional perspectives).
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Figure 2. Versioning Business Process Meta model

1) Main concepts of VBP2M: The main concepts of the
VBP2M are Process, Activity, Control Pattern, Otiera
Informational resource, Role and Context concepts.
process performs activities, which are atomic anpgosite.
Only the first of these activities is explicitlyditated in the
meta model. At the composite activity, we keep its
component activities, which are coordinated by mint
patterns. In our meta model, the main control pagte
described in the literature are provided. Somehefht are
conditional (e.g., if, while, etc.), while othergeanot (e.g.,
sequence, etc.). An atomic activity can have prditimm
(or start condition), post-condition (or end coiai) and
execute one or several operations. It is perforimgdole,
which can play by several actors belonging to omgional
units (organizational perspective). Moreover, aonat
activity consumes and/or produces informationabueses
(informational perspective). A use context is assied for
each version of process.

2) Taking into account versions. The underlying idea of
our proposition to take into account versions of BPto
describe, for each versionable class, both entiiet their

151



DBKDA 2013 : The Fifth International Conference on Advances in Databases, Knowledge, and Data Applications

corresponding versions as indicated in “Fig. 1”. Asverification is to verify the presence of VBP'sisities, their

consequence, each versionable class is descriliegl two
classes: the first class is called “..."”, to modéitas and a
second one, called “version of ...”, whose instanaes
versions. For instance, versions of processes ameled
within two classes: the Process class contaima@dieled BP
while the Version of process contains versions loé t

coordination, the invoked roles and the used in&tiomal
resources. This verification can be ensured bygtiaphical
languages and notations (i.e., BPMN, Yawl.) Regaydhe
behavioral verification, we verify some behaviquebperties
such as the liveness (i.e., the absence of globdbaal
deadlock situation), the consistency (i.e., thestexice of
cyclic behavior for some marking), etc. This vesdtion can

modeled BP. These classes are linked together loy twpe done with languages which have a simulator & \Rets.

relationships: the “is_version_of” relationship Kin a
versionable class with its corresponding “Versibn.bclass
and the “Derived_from” relationship describes vansi
derivation hierarchies between versions of a santdye
This latter relationship is reflexive and the setitaaf both
sides of this relationship are: (i) a version (Scceeds
another one in the derivation hierarchy and, (iiyession
(PV) precedes another one in the derivation hiésarc
Moreover, we introduce in the “Version of...”
classical properties for versions i.e., version bemcreator
name, creation date and state [21].

In our previous work [4], we interested by the setita
verification using BPMN. More precisely, we havengeated
a BPMN specification from a VBP obtained by insiatitin
of the VBP2M. Using this specification, we can dkze a
version of a BP model in order to approve it. lis {raper we
deal with the behavioral verification issue. Esplygi we
propose mapping rules to translate automaticallyBP
modeled according to VBP2M to a Petri nets spedifin.
Then we use the Platform Independent Petri netoEdit

classes "p|pg2" (which is an open source tool that contains

simulator and analyzer. It conforms to Petri Netrilp
Language "PNML") to verify the behavior of the mtmie

3) Versionable class: Finally, it is possible to manage VBP.

versions both at the schema and the instance levethe
Business Process context, it is only interestingdosider
versions at the schema level (i.e., versions ofsBffemas),

and the notion of version must be applied to ak th

perspectives defined at the schema level. In copgsition,
and unlike related work (e.g., [16] [17] [18]), whiconsider
only two perspectives (functional and process petsges),
we take into account the five main perspectiveBR$, i.e.,
the process, functional, operational, organizatioaad
informational perspectives, which are consideredebes/ant
for BP modeling and execution [9] [10]. More pretis
regarding the process and functional perspectiwesthink
that it is necessary to keep versions for only tlesses: the

Process and the Atomic activity classes. It is éude

interesting to keep changes history for both preegsand
atomic activities since these changes corresporahanges
in the way that business is carried out. More pedygj at the
process level, versions are useful to describepthasible
strategies for organizing activities while, at Hutivity level,
versions of atomic activities describe evolutionaictivity
execution. We defend the idea that versioning otgsses
and atomic activities is enough to help organizetito face
the fast changing environment in which they areoined
nowadays. Regarding the other perspectives, ietessary
to handle versions for the Operation class of therational
perspective, for the Informational resource clagsthe
informational perspective, and for the Role
Organizational Unit classes of the organizatiomabspective.

Ill. MDA FRAMEWORK TO HANDEL VERSIONS OF BUSINESS
PROCESSES

After modeling, verification of_ersion of _lusiness
process (VBP) can be done by (i) semantic verificatind
(i) behavioral verification. The aim of the semant
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and

This section is organized as follows: first, weailet
MDA framework we propose to consider VBPs from
modeling to execution. Second, we propose mappites r
allowing the translation from a VBP to VBP-treen&lly, we
define mapping rules to generate a Petri-net frioenMBP-
Tree.

A. MDA framework

An MDA (Model Dxiven Architecture) [22] framework
specifies three levels of models: (i) the CiMof@putation
Independent Mdel) refers to a business or domain model,
(i) the PIM (Hatform Independent Mdel) is an independent
model from all execution platforms and (iii)) the NS
(Platform Specific Model) gives a textual description which
can be used by execution platforms. To automate the
transition from modeled VBP to the execution stemg
propose an MDA framework where the CIM model corgai
the VBP2M and its instances (modeled VBP). The PIM
model contains the specification of these VBP usig
graphical specification language. At PIM model usan
choose a language from (BPMN, Yawl, PN, etc.) sualize
in order to approve the modeled VBP. RegardingRBM
model an execution description (i.e., XPDL, BPELSs)
generated. This description belongs to specifitfqria (i.e
Bonita, PETALS). This paper proposes mapping rues
translate from CIM model to PIM model. This
transformation is operated according two stepsdijsist of
the querying the VBP2M in order to obtain the conmgus
elements of a VBP. These elements are organizedtiae
named VBP-Tree (Versionned Business Process Tre&).
step is common for all the graphical languages fi®i
model (ii) allows the generation of graphical resgrtation
according to a chosen specification language usiagping
rules. Fig. 3 shows the propose framework.

VBP-Tree is used to optimize the execution and the
development time as the common operations will beed
only once with all specification languages. Forregke, if
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we have a graphical representation of a VBP wittMBIP number, Creator name, Creation Date
then we want to visualize this same VBP with PNwegust _ and state of the version

reuse the VBP-tree and just make mapping rules W@R- | Operations-TN | List of operations that are executed py

T to BPMN the version of atomic activity that the

ree to : . . Terminal Node represents

VBP—Tree_ contains two types of nodes: ) PreCondition-TN Condition that must be evaluated to trpe

e« Terminal node (leaves): represented by ellipses and to make the execution of the version jof

correspond to versions of atomic activities of aP/B atomic activity that the Terminal Node

« Non terminal node: represented by rectangles apgd - represen : .
P y 9 PostConditions-TN | Conditions associated to the version |of

. CorreSpond to composite activities. . atomic activity, after the execution of

Fig. 4 below presents the meta model of VBP-Tree |in operations of the Terminal Node
terms of classes and relationships. Roles-TN List of role able to execute the versign
of atomic activity that the Termindl

— § Node represents
VBP2M'’s instances T n n n
Consumes-TN List of informational resources required
s @—@ S t‘ to execute c_)perations of the_version of
o - ° atomic activity that the Terminal Node
'I.= represents
| Produces-TN List of informational resources produced
after executing operations of the versipn
of atomic activity that the Termindl
s Node rejresent
T
s , Properties of a non terminal node are describ&abie II:
z
~ TABLE Il PROPERTIES OFNON TERMINAL NODE
2
[ Properties Description
Name-NTN Name of the Non Terminal Node
¥ ¥ - CP-Name-NTN | Name of the control pattern used fa |th
<Invoke inputvariable > <Activity name=production composite activity that the Non Terminal
s Z‘Saor“fec‘e: <Performer >...</Performer > Node represents
a g </Activity> — - n —
& | | Deserintion BPEL Description XPDL Condition-NTN | Optional property associated to ctiodil
Platform PETALS Platform Bonita control pattern
_ Child-TN List of Terminal Node that compose the
Figure 3. Framework MDA used Non Terminal Node
Child-NTN List of Non Terminal Node that compose
Tree the Non Terminal Node
Name-BP: String . . .
Vers-BP: Version-Type In the remainder, we represent firstly mappingsudtem
: . VBP2M to VBP-Tree. Secondly, we generate a PN with
Sart Wik T Sart WA mapping rules from VBP-Tree to PN.
% I e . B. Mapping rules from VBP2M to VBP-Tree
Termine Node NonTeminaiode To translate from a VBP to a VBP-Tree, we propose
Id-TN: Ineger Name-NTN: Sring. three mapping rules detailed in Table Il below.
Name-TN: String CP-Name-NTN: String
Vers-TN: Version-Type ' Condition-NTN: String Source
Operations-TN: Vers-Op-Type ci\ld chj /Child-TN: List<Terminal Node> 5 TABLE 1Il. MAPPING RULES FROWBP2M TO VBP-TREE
PreCondition-TN: String /Child-NTN: List<Non Terminal Node> S
PostConditions-TN: String —- N _ VBPZM concepts VBP-Tree concepts
Roles-TN: Vers-Role-Type chid 1 Version of Business Process Tree
Consumes-TN: Vers-IR-Type 2 Version of Atomic Activity Terminal Node
Produces-TN: Vers-RType 3 Composite Activity Non Terminal Node

Figure 4. VBP-Tree meta model The function implementing the mapping from a VBP to

VBP-Tree (cf. Fig. 5) use a set of functions petimit the
handling version of processes and nodes

TABLE I. PROPERTIES OF ERMINAL NODE «  StartWithVAA (VP): indicates if the VP start with
Version of Atomic Activity class;

Table | describes properties of a terminal node.

<
|d_T,5mpeme“ D of the Tem‘fﬁiﬁ’,ﬁ’;‘g’g * BuildTN (A, Tree): build a Terminal Node with
Name-TN Name of the Terminal node properties of the Version of Atomic Activity (A) dn
Vers-TN Properties of version of the atomc its relations (performed-by, consumes, etc.), o
activity that the Terminal Node it in the Tree;
represents, it refers to another class type
that contains the following propertigs
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BuildNTN (A, Tree): build a Non Terminal Node
with properties of the composite Activity and its
relations (uses, etc.), then add it in the Tree;
Children (Node): return all the children of the
composite activity (Node).

Function BuildVBP-Tree (A: Activity): VBP-Tree
Local n: Node
Global Tree: VBP-Tree
Begin
If StartWithVAA (A)
n: BuildTN (A, Tree)
Else
n: BuildNTN (A, Tree)
For each child in Children (A)
BuildVBP-Tree = BuildVBP-Tree (child)
Next child
End If
End.

Figure 5. Function BuildVBP-Tree

C. Mapping rulesfrom VBP-Treeto PN

Firstly, we explain more what is PN? In fact, Pétet is
a formal tool that is composed of:
triggering conditions;
A set of transitions (T1, T2, ..., Tn) which repes
activities;

distinguished: input arcs which link place to
transition and output arcs which link transition to
place. For the input arcs, we distinguish also twg
types which are normal (arc with an arrow at the
end, that can contains a token) and inhibitor (arg
with a small circle at the end, that cannot corstain

A set of places (P1, P2, ..., Pn) which represent

A set of oriented arcs. Two types of arcs are

Informational resource class: specify the typehef t
Place class. It contains two attributes: type and
nature of the resource;

Role class: specify the type of the Place class;
Organizational unit class: specify the type of the
Place class;

Besides these new classes, we add also two adfsilut
the Transition class that concerns the precondiiod the
post conditions and one relationship named "has-opt
linked to Version class. The aim of this extensiento
increase the semantic dimension by specifying eamie
with its version and non version information. Figshows
the extended meta model of PN. These new classes ar
represented with gray color.

PetriNet

pn-vers 1 | name: String

node-vers
1.* 1 0.2 0.*

Node 1 input * Arc

weight: Int
Kind: ArcKind

1%

Version

versionNumber: Int
creatorName: String
creationDate: Date
state: String

\; precondition: String

-| post conditions: String

name: String
*

output

o

<<enumeration>>
ArcKind

normal

inhibitor

*

1.

Py

Transition Place

marking: Int

T

Role

has-vers-oj

op-vers

1

Operation Informational resource OrganizationalUnit

type: String
nature: String

opName: String

1

ir-vers

role-vers

ou-vers

token) arcs.
The meta model of PN is shown in the UML diagram o
Fig. 6.

PetriNet

name: String

) /—\0

Node 1 input * Arc
weight: Int
Kind: ArcKind

name: String

output *

<<enumeration>>

Figure 7. Petri net meta model extended

To generate a PN from VBP-Tree we propose mapping
rules (cf. table IV) between VBP-Tree propertiesl ahe
extended PN properties. After applying these ruligs,
becomes possible to verify the behavioral of théaioled
PN. This verification ensured using the simulatoPi*E2.

Transition Phace ArcKind TABLE IV.  MAPPING RULES FROWBP-TREE TOPN
marking: Int normal ]
it VBP- VBP-Tree properties PN properties
Figure 6. Petri net meta model Tree
concepts

In order to support concepts of the VBP2M, we peEpo m:mz';'gle —— NNameé’: gr:ria:[:?ll.lttlolgole 0
to extend Pe_\trl net meta model by addlng five dass attribute Roles-TN Organizational unit place
* Version class: that contains version number, creafo drawn with an inhibitor arc
name, creation date and state attributes. This clas Name-IR of the attributd Name of an inpuf
linked by the Node class and the Petri Net class|in Consumes-TN,  when Informational  resource
order to specify their versions; ) Type-IR is “internal” or| place drawn with a normal

e Operation class: contains an,attribute which specif Terminal | “externar are
P ’ . . " D" Node Name-IR of the attributg Name of an  inpuf
its name and ha_s a relationship named "op-vers" tha Consumes-TN,  when Informational resource
is linked to Version class; Type-IR is “position” place drawn with an

inhibitor arc
Name-IR of the attributg Name of an outgut
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Tree

Produces-TN Informational resour¢e
place drawn with a normal
arc

Name-BP and Vers-BP Name of the Petri net

We use the inhibitor arc for resources (Role and/or

Information) that are not consumed by an atomigviagt
These mapping rules are implemented by the fun¢Boiid
PN” detailed in Fig. 8:

Function BuildPN (n: Node): PN
Local child: Node
Begin
If ISTN(n)
t: BuildTransitionPlace (n)
Else
Case pattern (n)
When sequence: t: BuildTranPlacSeq(n)
When parallel: t:BuildTranPlacPar(n)
When ...
End case
For each child in children(n)
BuildPN(child)
Next child
End If
End.

Figure 8. Function BuildPN

This function uses a set of functions:

ISTN(n): indicates if a node n is a terminal node;
BuildTransitionPlace (n): build and add the
corresponding transition and places of the terminal
node n;

Pattern (n): return the used pattern if n is a non
terminal node;

BuildTranPlacSeq(n) : build and add the transition
and places of the terminal node n into the PN
according to a sequence control pattern;
BuildTranPlacPar (n): build and add the transition
and places of the terminal node n into the PN
according to a parallel control pattern.

Because of space limitation, we do not specify othe
control pattern such choice, iteration, etc.

IV. CASE STUDY

CIET ! Cr CET ! Cr

Acquisition of tender | |

Acquisition of tender
specifications

specifications

TS A MTS

TS Cm

Preparation of Preparation of
the commercial the technical
offer offer

Preparation of the offer |

Of l Cr

CO{‘\ TOf / Cr

Submission of the offer | Submission of the offer

Figure 9. Versions of process

“Acquisition of tender specifications’ which is
triggered by the presence of a call for tender (CFT
and produces a tender specifications (TS). This
activity is achieved by a courser (Cr).

“Preparation of the offer” which is triggered by the
availability of specifications tender and produees
offer (of). This activity is done by a committee of
offer preparation (Cm).

“Qubmission of the offer” which is triggered by the
prepared offer and produces a coupon. This activity
is realized by the courser.

Fig. 10, gives an extract of an instantiation o€ th

VBP2M according to the first version of BTP process

|

CALl, Sequence (VAALL, VAA21, VAA31) } uses [ : Control Pattern

d of CA

pose

Ts_com

Start_with_CA

P1: Process
Ts_version_ofa. —_—

¥ Participation in a
business tender

VP11, P1

Is_version_of AA3: Atomic Activity

VAA3IL AA3

Submission of the offer

AA2: Atomic Activity

Is_version_of
VAA21, AA2
VAALL AAL

Preparation of the offer

Is_version_of AA1: Atomic Activity

Acquisition of tender
specifications

Figure 10.Instantiation of the VBP2M for the first versionBTP process

In order to illustrate our approach, we propose the Fig. 11 presents the VBP-Tree of this version with

process of the participation in a business tenderad BTP .
The first version of this process, representedign $a),

contains three activities (Acquisition of tendeegifications,
Preparation of the offer, Submission of the offer).

Copyright (c) IARIA, 2013.

simplified view (nodes are not described in de}ails

Acquisition o

specifications

Sequence

Submission of
the offer

Preparation of

tender the offer

Figure 11.VBP-Tree for the first version of the BTP process

In the second version of this process, represeimed

Figure 9(b), the second activityPreparation of the offer”
will be divided: (i) ‘Preparation of the technical offer”
activity which is realized by a technical manageMy (ii)
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“Preparation of the commercial offer” activity which is
realized by a commercial manager (CM). These two
activities are done in parallel and executed respdy by a
Technical service andCommercial service. The VBP-Tree of

this version is illustrated in Fig. 12
Submission of
the offer

Sequence

Preparation of
the commercial
offer

Acquisition o
tender
specifications

Preparation of
the technique
offer

Figure 12.VBP-Tree for the second version of BTP process

V. IMPLEMENTATION

We use PIPE2 (Platform Independent Petri net Edijor
[23] [24] tool to implement our propositions.

Two steps are considered to implement our projoositi
(i) extend the Petri net tool “PIPE2” in order toganent the
existing dialogues that open when you currentlgkctin the
Place or Transition objects to display proprietielative to
our context and (ii) implement the proposed mappines.

In fact, we add new package “vffs” that contain:

¢ Four forms: One associate to the Transition clags a

Database that imple:
the VBP2M

® Lt —— Mapping rules from
VBP2M to VBP-Tree
A 4

VBP-Tree
@ i Mapping rules from
VBP-Tree to PN

o|

[o] E Petri Net Editor]

File EditView  Draw Help
IESEBas i % SOIR "=
R

| |
[
i

PIPE2 Tool

Figure 13.Steps of implementation

the three others associate to the Place class (Role In fact, these steps are:

Place, Informational resource Place and
Organizational unit Place);

* A class: contains methods that fill these forms.

We modify also:

e The “PlaceHandler.java” and
“TransitionHandler.java” classes in the package
“pipe.gui”, especially the method of
“mouseclicked”;

e The *“Placejava” and “Transition.java” in the
package “pipe.dataLayer”, especially the method of
“showEditor”.

After extending PIPE2, we implement mapping rulés o

detailed in sections 111.B and III.C. Fig. 13 shofusther the

1: This step allows to translate from VBP2M to
VBP-Tree according the mapping rules detailed in §
l.B.

2: As PIPE2 save/load its Petri nets in XML fileg w
generate this file from the VBP-Tree according the
mapping rule explained in § lll.C. To create the
XML file we used the JDOM API (which enables to
parses, manipulates, and outputs XML using
standard Java constructs).

3: Finally, we open the created XML file by PIPE2
to verify by simulation the nets that belongs to a
specific VBP.

After choosing a VBP and building the VBP-Tree, we

steps to generate automatically PN from the VBP2Mgchoose PN to visualize and simulate our VBP. Tiseltds

passing through the VBP-Tree.
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shown in Fig. 14.
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Figure 14.The generation of the first version of participatio a business

tender process
Figure 15.The simulation result of the first version of peigiation in a
< When we click in a transition we obtain on (1) a business tender process
form displaying its information such version
number, creator name, creation date, state,
description, precondition, operations and post VI~ CONCLUSION AND FUTURE WORK

conditions. This paper has presented a solution to simulate the
« When we click in a role place we obtain on (2) abehavioral dimension of versions of BP using areesion
form displaying its version information such versio of PN. This solution is integrated into a more gahe
number, creator name, creation date, state anftamework supporting a process designer for mogdedind
organizational units that the role place belongs. specifying flexible business processes using thesioe
*  When we click in an organizational unit place weconcept. This framework advocates a MDA approach
obtain on (3) a form displaying its version considering (i) at the CIM level, a specific metadeal, the
information. Version Business Process meta model (VBP2M) for
« When we click in an informational resource placemodeling versions of BPs (ii) at the PIM level, exension
we obtain on (4) a form displaying its information of the PN meta model for validating by simulatiome t
such version number, creator name, creation daté®ehavioral dimension of modeled BP versions, andllfj,
state, type and nature. (iii) at the PSM level, several meta models for liempenting
Fig. 15 shows the simulation result of this VBP versions of BPs (e.g., XPDL and BPEL meta moddlk)s
visualized in Fig. 14. In fact, we can concludettladd  paper mainly focuses on the automatic mapping ftben
transitions are attainable. So, the reachabilitypprty is  CIM level onto the PIM level (i.e., the extensiohtoe PN
verified. There are many other properties thattmanerified ~ meta model). Its contributions are the following:

such as the liveness property, the boundednesgnypptc. * The specification of an extension of PN in order to
We can also use the analysis techniques that fAEZPtool support the versions of BPs.
provides. e An automatic mapping of versions of BP modeled

according the VBP2M onto BP versions modeled
with extended PN meta model.

An implementation of this mapping extending thEE2
tool in order to take into account version speitiéis.
Regarding related work, main contributions in BPs
[16][17][18] only considered two perspectives (ftiopnal
and process) and did not consider four other petises
(operation, informational, organizational and iniemal)
which are considered as relevant for BP [19][20hr&bver,
theses contributions do not address the mapping fiee
modeled versions to their graphical representation.
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Our future work will take two directions.
perspective, an extensive study of control patterrPN

because we only considered sequence, parallelisch an

choice patterns. Other more long perspective, wkemap
versions of BP modeled using the extended PN metdem
onto versions of BP described using language retefvam

the PSM level of our MDA-based framework: XPDL and

BPEL, which are the de-facto standards for impleingn
BP. Second, we will address execution of speciEd
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