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Position paper: An integration approa
h ofservi
e 
omposition models: From 
horeographyto or
hestrationSirine Rebai ∗1, Hatem Hadj Ka
em †1, Ahmed Hadj Ka
em ‡1,and Nawal Guermou
he §2,31ReDCAD Laboratory, University of Sfax, Tunisia2CNRS, LAAS, 7 avenue du 
olonel Ro
he, F-31400 Toulouse,Fran
e3Univ de Toulouse, INSA, LAAS, F-31400 Toulouse, Fran
eMar
h 31, 2012Abstra
tThis paper introdu
es an approa
h addressing the transition from 
hore-ography to or
hestration. As far as validation method is a
hieved throughthe use of model-
he
ker. We are interested in various levels of transfor-mations. In fa
t, transformations are di�erent in their departure points.Initially, the pro
ess of transformation, whi
h we want to establish is basedon a set of heterogeneous business proto
ols. This unit will 
onsequentlyprovide a 
horeography as result, whi
h uni�es them. So, to ensure the in-tegration pro
essing, we de�ne a meta-model for the 
horeography model.At this level, 
ertain veri�
ations will take pla
e. Through them, we will
he
k a set of properties related to the 
horeographies maintained after theintegration. Then, this 
horeography will be transformed into an or
hes-tration. Thus, 
oheren
e between 
horeography and or
hestration mustbe 
he
ked while showing the relation of 
onformity between these twodi�erent 
omposition models. The obtained or
hestration must preservethe total behavior of the system as spe
i�ed in 
horeography and supportall the responsibility, whi
h is already de�ned by the other model (
hore-ography). So, to fa
e the unde
idability of the problem of synthesis, the
hoi
e of the best transformation will be supported by the number of pre-served properties. Indeed, this passage is a
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phase. A set of properties will be preserved, the ones, whi
h refer to the
horeography are 
onsidred as 
ommon and others, whi
h are relative tothose 
he
ked by the or
hestration are judged as lo
al. Towards the endof this pro
ess, and in order to validate the transformation, we must 
he
kthe maintained properties. This 
he
king will be illustrated by the use ofthe model-
he
ker, whi
h depends on the properties.1 Introdu
tionNowadays, we note that there is a signi�
ant in
rease in system 
omplexity.Thus, the issue of reusability is always a major 
hallenge. In fa
t, software ar-
hite
tures have always been the bridge between strategy and development ofinformation systems [3℄. They are an e�e
tive response to problems fa
ed by
ompanies in terms of reusability, interoperability in addition to redu
ing 
ou-pling between the various systems that implement their information systems.The servi
e oriented approa
h seeks to implement the reuse of an existing servi
e[18℄. SOAs are better known under their version of web servi
e, that appearedas a new te
hnology o�ering a means to ex
hange data between appli
ations[7℄. Indeed, the development of appli
ations based on web servi
es is ensured byusing the 
omposition te
hnique, whi
h is essential to the appli
ations imple-mentation. It is de�ned as "the pro
ess of 
ombining existing servi
es to formnew servi
es." Choreography and or
hestration are two di�erent me
hanismsused in servi
e 
omposition. Choreography provides an abstra
t spe
i�
ationto a
hieve a 
ommon business goal, while or
hestration provides exe
ution de-tails whi
h are needed to realize this goal. The or
hestration pro
ess 
ontainsadditional information not found in the 
horeography spe
i�
ation (Private orinternal a
tions for ea
h role, the details in the error handling, exe
ution de-tails...). Although, the 
horeography serves as a 
ontra
t between the di�erentservi
e partners, it 
annot be performed by itself: its models are not exe
utable.To �ll this gap, we have to transform 
horeography spe
i�
ation to or
hestrationpro
ess, whi
h is the pra
ti
al implementation of the 
horeography. It brings the
ontribution of one party to the servi
e 
omposition. In fa
t, these me
hanismsare di�erent in their nature and they 
omplement ea
h other.Moreover, there are many works, whi
h are interested in the transformation pro-
ess. The majority of them, based on the Model Driven Ar
hite
ture 
on
epts,have studied the transformation from CDL spe
i�
ations to BPEL pro
ess. Inaddition, they have been interested in verifying some aspe
ts of 
onforman
erelationship between the 
horeography and the or
hestration. In this work, weover
ome these problems by introdu
ing an approa
h, whi
h 
onsists in the inte-gration of servi
e 
omposition models and we seek to validate our transformationpro
ess through the adequate model-
he
ker.We have stru
tured this paper as follows: In Se
tion 2, an overview of servi
e
omposition is presented. We give a survey of related work in Se
tion 3. InSe
tion 4, we present our approa
h followed by a se
tion des
ribing a 
ase study.The last se
tion 
ontains a short 
on
lusion and tra
ks for future works.2



2 Servi
e CompositionWeb servi
es are a key te
hnology for supporting and performing business pro-
esses [1℄. The or
hestration and 
horeography are two 
omplementary me
ha-nisms for servi
e 
omposition at di�erent abstra
tion levels.2.1 Or
hestrationAn or
hestration is a pro
ess viewed only from the perspe
tive of a businesspartner, whi
h takes the 
ontrol of the pro
ess. It o�ers a 
entralized vision.Also, in this 
ompsition model, the involved servi
es are under 
ontrol of a singleendpoint 
entral pro
ess (or
hestrator). This pro
ess 
oordinates the exe
utionof di�erent a
tions on the involved web servi
es. These latter do not know anddo not need to know that they are involved in a 
omposition pro
ess. In fa
t,or
hestration des
ribes the way in whi
h separate web servi
es 
an be broughttogether in a 
onsistent manner to provide a higher value servi
e. It 
ould onlydes
ribe a single pro
ess when multiple pro
esses intera
t with ea
h other.2.2 ChoreographyThe 
horeography has been introdu
ed as a new view on servi
es intera
tion.It is a des
ription of abstra
t proto
ols. It o�ers a 
ollaborative de
entralized
oordination. Choreography, whi
h is des
riptive in nature, des
ribes the inter-a
tion 
ontra
t between two or more web servi
es [12℄. It helps to des
ribe theservi
es behavior in 
omposition. For the rest we need to distinguish betweenthe following two de�nitions:
• Lo
al 
horeography: This type des
ribes the �ow from parti
ipants viewpoint. It is known as 
onversatioanl proto
ols. Lo
al 
horeographies allowto the publi
 parts of their lo
al pro
esses visible to other parti
ipants.
• Global 
horeography de�nes the inter-organizational pro
ess from a neu-tral perspe
tive. It has the potential to a
hieve an agreement betweenpartners.In fa
t, the �rst de�nition was dis
ussed in the work of [15℄ and it has been a
entral element throughout his work. As to the se
ond de�nition, it representedthe starting point of the transformation pro
ess presented in the same work. Allthe same, Eder bene�tted well from these two de�nitions throughout his work[5℄.Choreography languages re�e
t the long-term intera
tions. They allow the userto des
ribe the peer-to-peer 
ollaboration between servi
es by de�ning their
ommon observable behavior. In the realm of 
horeography, two di�erent mod-eling approa
hes di�er:Intera
tion models based approa
h The elementary intera
tions, namelydemand and the ex
hange of request-response messages, are the basi
 elementsof this approa
h. Behavioral dependen
ies, shown in these intera
tions and3




ombinations of intera
tions, are grouped in 
omplex intera
tions. A

ordingto this type, we 
an list WS-CDL and Let's Dan
e:
• WS-CDL: its spe
i�
ation is based on an XML do
ument. It de�nes a
ommon behavior for all parti
ipants and models a message between two(or more) parti
ipants. It provides more detailed models.
• Let's Dan
e: Its spe
i�
ation is based on graph. It's also based on inde-pendent visual notation. The 
ommuni
ation a
tion is performed by ana
tor playing a role. The ex
hanged messages are message sending andmessage re
eipt a
tion.Inter
onne
tion models based approa
h The 
ontrol �ow is de�ned byparti
ipants. The behavior of ea
h parti
ipant and the ex
hanged messages arerepresented. However, the models 
ould be in
ompatible.
• BPMN (Business Pro
ess Modeling Notation): it is a platform indepen-dent language. It uses a typi
al notation for every pro
ess. To makeinter
onne
ting di�erent pro
esses, this language uses messages �ows. Inthat way, all intera
tions are listed with the de�nition of the 
ontrol �owbetween them. Hen
e, 
ommuni
ations are established by using data ob-je
ts and 
ommuni
ating a
tivities. Nevertheless, BPMN does not supportmultiple instan
es of parti
ipants. So, to solve this problem, it uses a Poolset to represent multiple parti
ipants in one 
onversation and uses PBD(Parti
ipant Behavior Des
ription) as views from the individual partners.
• BPEL4Chor: It is a BPEL extension and it is based on "Abstra
t Pro
essPro�le for observable Behavior". BPEL4Chor uses abstra
t pro
esses andsupports all the di�erent 
horeographies design phases. It ensures 
om-muni
ation between parti
ipants by using message links. This language isbuilt on three artifa
t:- Parti
ipant Behavior Des
ription: de�nes the 
ontrol �ow dependen-
ies between a
tivities of involved parti
ipants in the 
horeography;- Parti
ipant Topology : de�nes the parti
ipants type, their referen
esand the message link whi
h build the 
horeography stru
ture;- Parti
ipant Grounding : it 
ontains the te
hni
al 
on�guration andenables the reuse of 
horeography spe
i�
ation .Ea
h of these languages has brought new 
on
epts, and rede�ned ones alreadyknown by others. This 
reated a multitude of 
on
epts, sometimes overlappingand a multitude of ways to manipulate. In fa
t, 
on
epts, de�ned by or
hestra-tion and 
horeography languages are interesting, and provide additional skillsand knowledge in the world of web servi
es 
omposition. However, sometimesthese skills are appli
able in a parti
ular area and for spe
ial needs that are notalways ne
essary in other areas. In fa
t, an integrated solution has to addressall aspe
ts of developments to fa
ilitate the work of di�erent stakeholders andredu
e development time. Yet, the integration of servi
es from heterogeneoussour
es is still a major 
hallenge fa
ing the developer.4



3 Integration of Composition ModelsIn this se
tion, we brie�y mention the resear
h developments that aim to trans-form 
horeography to or
hestration and those interested in the integration ofservi
es 
omposition models.3.1 Composition of 
omposition modelsIn [9℄, the resear
h is spe
i�
ally fo
used on pro
esses and 
onstru
tion of pro-
esses based on software. The authors study the 
oordination of appli
ationsmanaged by the pro
ess, parti
ularly or
hestration and 
horeography of webservi
es �eld. They also implement an appli
ation for or
hestration of web ser-vi
es, using the platform Melusine whi
h they designed themselves, to establishpro
esses software. To set this appli
ation, they were inspired by a sample inthe language spe
i�
ation WSCI. To illustrate their 
ontributions, they presentan appli
ation of web servi
es or
hestration of only two servi
es. In addition,they de�ne a pro
ess meta-model 
ontaining a minimum of 
on
epts used tobuild 
oordination pro
esses that are understandable and easy to handle for thesoftware developer. We see through this example of servi
es or
hestration, theyo�er an ar
hite
ture that provides a solution to the shortages of or
hestrationand 
horeography languages (many spe
ialized 
on
epts; 
on
epts overlap; 
loseto programming languages) that make the realization of a unifying meta-modelutopian. To build a 
omposition software using this approa
h, it is importantthat the 
on
epts representing the logi
 of the appli
ation are separated fromtheir implementation, and rei�ed at runtime. Thus, it is possible to use thisapproa
h to build a web servi
e 
omposition whenever the software is based onthe three tiered ar
hite
ture or not.In [4℄, Clémentine presents two types of or
hestration 
omposition. The �rst oneis the 
omposition of two or
hestrations that are already the result of a servi
e
omposition. The se
ond deals with the 
omposition of an or
hestration (the re-sult of a set of servi
es 
omposition) and an elementary or
hestration, whi
h 
anbe, sometimes, 
onsidered as a servi
e. The author 
laims that some problemsmay be en
ountered when 
arrying out the 
omposition of the or
hestrations,whi
h must always be taken into a

ount:
• The or
hestrations 
omposition requires the re
ognition of 
ommon ele-ments in order to avoid redundant 
alls;
• The or
hestrations 
omplexity and the multipli
ity of data blo
k auto-mati
 resolution of 
on�i
ts;
• The input parameters 
omposition;
• Work�ows obtained must meet 
ertain properties su
h as the absen
e ofexpe
tations that 
an lead to errors;
• The order of 
omposition should not 
hange the out
ome.5



Through his resear
h, Clémentine aspires to 
ompose two or
hestrations to geta third. He 
onsiders it as a fusion. In order to de�ne a fusion algorithm, he
reates a meta-model 
omposition, whi
h in
ludes all the 
on
epts. At �rst, heidenti�es the identi
al elements in order to unify them and will, eventually, 
allthe user in 
ases of 
on�i
t. Towards the end, to identify 
on�i
ts and 
he
k the
ompatibility properties between the or
hestrations, he relied on formal methodsthat o�er a variety of solutions that 
an be validated.In [6℄, the author presents a new 
on
eptual model for web servi
es 
horeogra-phies. Throught his work, he 
onsiders that there is a 
horeography sharedamong several partners. In fa
t, he admits that "The global 
horeography 
ap-tures the 
ore of a business pro
ess" [5℄. Therefore, ea
h partner is responsible forthe realization of ea
h 
horeography part. To a
hieve this, he uses the followingde�nition "The other 
horeographies des
ribe parts of the global 
horeographyin the needed detail for implementation". So, he introdu
es a new apprao
h
alled view driven federated 
horeographies where the latter are judged as fed-erations of 
horeographies and or
hestrations [17℄. To a
hieve his purpose, Ederassumes that 
horeographies must be realized by or
hestrations of partners.In fa
t, the 
horeography de�nes the 
ommuni
ation among or
hestrations. Be-sides, he de�nes a meta-model, whi
h regards the representation of or
hestrationand 
horeography des
ribed as work�ows model. In addition, he 
onsiders theinter-layer 
onforman
e as a 
entral requirement of the obtained model (feder-ated 
horeographies). However, he is limited only to stru
tural 
onforman
e,temporal 
onforman
e, messaging 
onforman
e and data �ow 
onforman
e.3.2 From 
horeography to or
hestration ModelsIn [20℄, the authors dis
uss the relationship between the two di�erent me
ha-nisms for the servi
e 
omposition in their work. They were the �rst who intro-du
ed the 
on
ept of information gap to mention the di�erent levels of detailsbetween 
horeography and exe
ution business pro
ess. They present their trans-formation pro
ess in a virtual organization. Although, it is an unidire
tionaltransformation, its implementation dete
ts errors or violated 
onstraints.Regarding [15℄, the transformation from CDL spe
i�
ation to BPEL pro
ess ispresented. In su
h transformation, the 
horeography is viewed from two as-pe
ts, namely as a global and a lo
al 
horeography. The global 
horeography
orresponds to the message ex
hange from a global perspe
tive. It is also 
on-sidered as a 
oordination proto
ol. While lo
al 
horeography 
orresponds to themessage ex
hange from a single party perspe
tive. The authors generate lo
al
horeography from global ones, whi
h will be used to generate an or
hestrationpro
ess for ea
h part. During the transformation pro
ess, the mapping is welldo
umented and explained to generate a BPEL pro
ess for all involved parties.Although, it is a bidire
tional transformation, the authors do not expli
itly men-tion the relationship between 
horeography and or
hestrations and they ignoresome transformation mapping information.In [10℄, the author illustrates the basi
 idea of MDA (Model Driven Ar
hite
ture)6



and model transformations. The obje
tive of this work is to evaluate the feasi-bility of parti
ularly using the driven models te
hnology based on meta-modeltransformations to realize the transformation of 
horeography to a set of or
hes-trations.Thus, this approa
h o�ers a solution; in
luding a methodology that al-lows (semi-)automati
ally the transformation pro
ess. In addition, throughoutthis work, he studies the relationship between 
horeography and or
hestrationat the ar
hite
tural level rather than language. In fa
t, su
h ar
hite
tural rela-tionship between the two 
omposition models promotes a transformation, whi
his independent of all the spe
i�
ation languages for both 
horeography and or-
hestration. They formalize the mapping to avoid ambiguous interpretation.In [14℄, the authors represent an automated approa
h of synthesis of or
hes-trator from 
horeography. Their 
horeography spe
i�ed in BPMN/BPEL istranslated to a BPMN/BPEL, whi
h is, also, at the base of or
hestrator. Intheir work, they have 
hosen BPMN/BPEL 
horeography, represented in FiniteState Ma
hine (FSM), as a base for their formal approa
h of synthesizing anor
hestrator. The 
orre
tness veri�
ation methods of the or
hestrator, dete
t-ing and avoiding deadlo
k situations are in
luded in the synthesizing algorithm,whi
h 
onstru
ts the or
hestrator. The Petri-net based model is then latertransformed to BPMN/ BPEL.3.3 SynthesisBy way of re
apitulation, we note that many works have fo
used on the trans-formation from 
horeography to or
hestration. To a
hieve their goals, theyessentially fo
used on the prin
iples of MDA. Furthermore, they ignored theother landings of transformation(pro
essing) and did not try to verify the re-lation of 
onformity between both models. In fa
t, we observe that there wasignoran
e of other levels either the passage from "lo
al" to "global" 
horeog-raphy or the passage from or
hestration to Promela. In addition, they aren'tinterested in 
he
king the 
ompatibility of the two pro
esses of transformation.Likewise, 
on
erning the 
omposition of servi
e models 
omposition, we believethat little work has ealt with the 
horeographies 
omposition realm. Indeed, ourresear
h is part of that route. In fa
t, the works, whi
h are most 
losely relatedto our work are des
ribed in [6℄, [10℄and [14℄. Indeed, we will be in 
ontinuity,on 
omposition of 
omposition models side, with the work of Eder [6℄ and, onthe other side, with those from Kadhka [10℄ and M
Ilvenna [14℄.However, to �ll the gaps and the shortages en
ountered by the various works
ited above (no 
ompatibility 
he
k, no validation pro
essing, one transforma-tion level, not taking into a

ount the servi
e sour
es heterogeneity and theoverlapping 
on
epts ...), we propose an approa
h, whi
h is based on trans-formation pro
ess from 
horeography to or
hestration. The transition from
horeography to or
hestration is 
arried out sin
e the 
horeography tools do notdire
tly model the majority of a
tivities. In fa
t, it is a non-exe
utable, abstra
tpro
ess that de�nes the message ex
hange proto
ol and needs details, whi
h willbe implemented by the or
hestration, to be exe
uted. As a �rst step, we perform7



an integration of a set of heterogeneous 
horeographies in a global 
horeographyunifying them. At this level, we present a meta-model of 
horeography. We per-form this integration phase to work independently of modeling languages and totreat all servi
es from heterogeneous sour
es. So, we 
an in
lude all the di�er-ent 
on
epts already de�ned by the di�erent 
horeography languages. Also, wewill avoid the 
on
epts overlap and the redundant 
alls. This integration willbuild a starting point for a se
ond phase transformation from 
horeography toor
hestration to �nally rea
h the phase of the transformation validation whi
h
an be illustrated by the use of di�erent model-
he
ker.We have to mention that our 
ontributions are not limited to this, but we 
hooseto undertake audits of properties that will be maintained after ea
h re�nement.Hen
e, this 
he
ks if the overall 
horeography satisfy all the requirements ofar
hite
ture spe
i�
ations.4 Approa
hIn this se
tion, we present, in detail, our transformation and validation ap-proa
h. We will s
an our work in a verti
al manner from top to bottom.4.1 From heterogeneous lo
al 
horeography to global 
hore-ographyOur work is interested in di�erent levels of transformation pro
ess. In fa
t,the transformations di�er in their starting point. As a �rst step, the pro
essis based on a set of heterogeneous 
onversational proto
ols(as shown in Figure1(a)). This group will provide a 
horeography, that uni�es them, as a result.For this purpose, we will 
reate a meta-model for 
horeography, whi
h allowsus to work independently of modeling languages. At this level, there will be
he
ks to take pla
e. Through them, we will 
he
k a set of properties relat-ing to 
horeography maintained after integration [16℄ [15℄ [13℄ [19℄. We notethat the global 
horeography may in
lude di�erent 
onversational proto
ols aswell as or
hestrations, whi
h are 
onsidered by some authors as 
ompositionsme
hanisms from lo
al views [6℄ .4.2 From 
horeography to or
hestrationAt this level, we distinguish between two types of transformations, either one-to-one or one-to-many. In fa
t, the or
hestration pro
ess must be developed ina

ordan
e with the 
horeography. In our resear
h work, we aim to realize atransition from 
horeography to or
hestration (as shown in Figure 1(b)). Theresulting or
hestration should preserve the overall behavior of the system asspe
i�ed in the 
horeography. So it should be in a

ordan
e with it and supportthe responsibility that is already de�ned. The 
orre
tness of the transformation
onsists in determining if the business goal of an initiator at the 
horeographylevel is preserved by the or
hestration. During this pro
ess of transformation,8
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Figure 1: Integration approa
h of servi
e 
omposition modelssome properties should be preserved. Among these properties, the lo
al prop-erties refer to the or
hestration properties; while the others, whi
h are 
ommonare referen
e for the properties veri�ed by the 
horeography me
hanism. Ourwork is subdivided into two essential parts. The �rst one is devoted to present9



the transformation pro
ess. However, synthesizing the or
hestration from 
hore-ography is distributed problem. In fa
t, at this level, we noti
e two di�erenttypes of transformation. One is dedi
ated for the one-to-one transformationwhile the other is for the one-to-many. So, the 
onsisten
y between 
horeogra-phy and or
hestration is veri�ed by showing 
onforman
e relationship betweenthem [11℄. To deal with unde
idability of this problem, the 
hoi
e of the besttransformation will be argued in the number of the preserved properties. Weopt for the transformation bran
h whi
h guarantees the highest number of therequired properties.4.3 ValidationIndeed, veri�
ation of the properties have de
orated ea
h phase of transforma-tion. For the �rst step, the 
he
ks were for 
horeography properties [2℄ [16℄ [15℄[13℄ [19℄. Among this properties, we quote:
• Composability: The existing 
horeographies should be able to be 
ombinedto form new 
horeographies that 
an be reused in di�erent 
ontexts;
• Asyn
hronous 
ommuni
ation: Choreography must allow parti
ipants to
ommuni
ate and syn
hronize their states as well as the information theyshare;
• Conforman
e: Conforman
e 
he
king aims at both quantifying of 
onfor-man
e and lo
ating the mismat
h, if it exists;
• Error Handling: Choreography should support a me
hanism for error han-dling.Still, this are not the only properties, but we are interested in the se
ond phaseof transformation in other audits. These 
he
ks in
lude, as mentioned above,properties maintained after the pro
ess of integration and properties related tothe pro
ess of or
hestration and that 
annot be 
he
ked by the 
horeography.
• Compatibility of servi
es: It shows how it is possible to run a 
onsistentlydi�erent servi
es whi
h use di�erent proto
ols;
• Conformity: It is whether an or
hestration satis�es a 
horeography or no;
• Error 
ompensation: An or
hestration should support a me
hanism forerror handling and 
ompensate for later.Now, the transition from global 
horeography to or
hestration is done, so it istime to validate this transformation, whi
h 
onstitues the third phase of ourpro
ess transformation (as shown in Figure 1(
)). In [8℄, the authors proposea veri�
ation approa
h of web servi
e or
hestration. The validation is a
hievedby using the SPIN model-
he
ker. As a �rst embodiment, they 
ompleted thetransition pro
ess from BPEL to Promela. In this passage, they test a set ofproperties related to the or
hestration pro
ess. In fa
t, during this step they10



also seek to verify the properties that were already maintained at the previouspassage. They developed a tool in order to verify non-fun
tional properties ofa web servi
es or
hestration. Non-fun
tional properties in
lude properties su
has performan
e, reliability, se
urity, robustness and s
alability of servi
e. Thistool takes a web servi
es or
hestration spe
i�ed with BPEL 2.0, as an inputand transforms it to Promela 
ode, the input language of SPIN, where someproperties whi
h are expressed in LTL will be 
he
ked.The veri�
ation 
on
erns generi
 (
he
ked for any invoked web servi
es) andspe
i�
 properties, whi
h are di�erent interdependen
e relationships betweena
tivities within a WS-BPEL pro
ess. Among the generi
 ones, we mentionthe availability property whi
h means the ability of a servi
e to a

omplish atask after an invo
ation. To this end, we tried to make further 
ontributions tothe existing works that were interested in verifying properties related to servi
e
omposition. In fa
t, previously, the veri�
ation pro
ess was 
entered on thebehavioral properties that distinguish themselves through the liveness, safetyand rea
hability properties. Moreover, we are in 
ontinuity with the other work.The transformation pro
ess from BPEL to Promela is developed with the useof ANTLR.5 Case StudyA servi
e 
horeography spe
i�es a 
ommuni
ation proto
ol for all involved part-ners. In this 
omposition model, the pro
ess de�nition is viewed from a globalperspe
tive. Ea
h partner involved in a global 
horeography has its own parts.To better explain our purpose, we 
hoose the typi
al s
enario "shopping on line"[6℄, whi
h assumes two (or more) partners involved in one 
horeography 
an alsoparti
ipate in another 
horeography, whi
h is not visible to other partners im-plied in the �rst one. Still, we note that the realization of the main goal ofthis business pro
ess is divided between di�erent elementary 
horeographies. Infa
t, the responsibility is shared between three various business proto
ols whi
hare "Pur
hase Pro
essing", "Shipment Pro
essing 
horeography" and "Paymentpro
essing 
horeography". In 
ase of shopping online, the di�erent partners in-volved in this 
horeography are: the shipper, the 
lient, the bank and the seller.By referring to our example, the seller takes part in several other 
horeographies,whi
h are not visible to the rest of partners. The seller and the shipper realizeanother proto
ol they agreed upon 
ontaining other a
tions like money transferfrom sellerâ��s bank to the shipper (as shown in Figure 3). In addition, the
lient and the seller 
arry out another proto
ol, whi
h is not visible to the otherpartners (as shown in Figure 4)The 
horeography des
ribes the â��Pur
hase Pro
essingâ�� 
horeography (asshown in Figure 2). Three partners parti
ipate: a Buyer, a Seller and a Shipper
ollaborate. The Seller while re
eiving a request quote from the Buyer answersif the requested item is deliverable or not. If the item is deliverable, the buyerpla
es an order, the seller pro
esses the order and puts forward the shipmentdetails to the shipper. The shipper ships the produ
ts to the buyer and informs11
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Figure 2: Pur
hase Pro
essing 
horeography
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Figure 3: Shipment Pro
essing 
horeographythe seller about the details. The seller, while re
eipt of information, sends thebill to the buyer. When the buyer has re
eived both the bill and the ordered12
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Figure 4: Payment Pro
essing 
horeographygoods, makes the payment to the seller. The pro
ess ends when re
eipt of thepayment by the seller. This 
horeography involves intera
tions between theBuyer and the Seller, the Seller and the Shipper and between the Buyer and theShipper. Ea
h of these intera
tions 
an be represented as a separate 
horeog-raphy. These 
horeographies may be 
ombined by means of 
omposition whereexisting 
horeography de�nitions 
an be reused and re
ursively 
ombined intomore 
omplex 
horeographies. Choreographies just des
ribe abstra
t pro
esses,whereas an or
hestration des
ribes an exe
utable pro
ess run by all the part-ners. In the above example, the di�erent 
horeographies overlap in some parts.To avoid this problem, we propose a new approa
h where existing business pro-to
ols 
an be integrated into one 
horeography to rea
h the goal of the businesspro
ess. The fruit of this integration pro
ess presents the 
oordination of thedi�erent 
onversational proto
ols realized by the di�erent partners (as shown inFigure 5).The business proto
ols will be integrated into a more 
omplex 
horeography.The idea of integration pro
ess is presented in 5. At �rst, we 
onsider a 
hore-ography divided between di�erent partners. For example, Pur
hase pro
essing
horeography shared between Buyer, Seller, and Shipper. A business proto
olmay support another one. This means the former 
ontributes to the latter andpartially elaborates it. So, we aim to integrate the di�erent elementary 
hore-ographies in a more 
omplex 
horeography. In order to ensure the 
ompatibilityof the system, a 
onforman
e test between the di�erent business proto
ols is ne
-essary. Our metamodel enables the representation of 
horeographies. In fa
t, we13
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Figure 5: Choreography Exampleopt to use our own metamodel whi
h will lead to des
ribe several 
horeographieson di�erent levels of detail.6 Con
lusion and future workIn this paper, we presented our approa
h, whi
h 
onsists in the transforma-tion from 
horeography to or
hestration. This transformation pro
ess is basedon a set of heterogeneous lo
al 
horeography, whi
h will be integrated into aglobal 
horeography. Through this work, we verify in ea
h step a set of prop-erties whi
h are preserved. At �rst, these properties refer to the ones veri�edby 
horeography spe
i�
ation. Se
ond, we noti
e two types of properties, lo
alproperties (referen
e for 
horeography ones) and the others are 
ommon (refer-en
e for or
hestration ones). At last, a veri�
ation pro
ess will o

ur by the useof model-
he
ker, whi
h will depend on the properties type.Referen
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