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Abstract. In this paper, we are interested in structured pam@tion based on workflow
(WF). The current work proposes an approach based semwices for WF
interconnection particularly obeying to the “caseansfer” architecture. This late
defines a form of cooperation in Inter-OrganizaablVF involving a range of partners
with common business goals, exercising the samedsssiAll partners share the same
WF model implemented at each location and a transflicy to manage transfer for
process instances from one partner to another.thgyuse of servicesur goalis to
obtain IOWF models flexible enough so they remasilye adaptable to support
process changes. The proposed approach is basedraralized control for transfers.
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1 Introduction

The B2B cooperation wadnitially supported by concepts and tools lofter-
Organizational workflow(IOWF). In our research, we focus on structuretbrin
organizational processes mainly based on archiesif cooperation well defined in
the literature of IOWF [1].

Also, in a context of unstable environment, bussess often face stressful
situations like a breach of contract with a partoemeeds of additional resources.
Thus, these companies must revise their systeras, lsiness processes and their
cooperation with other business partners in ordenake the necessary adjustments.
These adjustments can cover three complementargcaspf the system: data,
process and organization where the central aspabeprocessone. Therefore, our
final objective is to define mechanisms for addptabf IOWF models in order to
support process changes. Because the adaptat@mpmfcess model depends on the
entities composing it and links between these ientitwve focus first on the question
of interconnection of workflowso that they remain flexible enough and easily



adaptable. Thus, for WF interconnection, we adaoptpproach based aervices
because of their characteristics: loosely coumedily invoked and business oriented.
This paper deals with thease transfearchitecture [1] where several business
partners share ttreame WF modemplemented at each partner and define conjointly
atransfer policyimplementing rules to govern transfers of prodasgances from one
location (partner) to another, at runtime. To depebur approach, we focus on two
main questions: thstructuringof the WF process in terms of services andctivgrol
of transfer of instances. In the following, sectibdefines the context of the work and
basic concepts. Section 3 talks about some relatekis and explains the motivation
of this paper. Section 4 describes conceptual eoknical aspects of our approach.
Section 5 concludes the work and talks about futwoeks.

2 Context of the Work

An inter-organizational workflow (IOWF) can be defd as a manager of activities
involving two or more WFs (affiliated with businepartners) autonomous, possibly
heterogeneous and interoperable in order to aclie@anmon business goal [1].

Several architectures of IOWF have been defined;talle about thecapacity
sharing thechained executigrthe subcontractingthe (extendedgase transferand
theloosely coupledrchitectures [1].

The "case transfér defines a form of cooperation fairly widespread B2B,
especially between partners engaged in the sanfesgion and aiming to satisfy
promptly many potential customers. In thease transfer” architecture, business
partners share the same WF model implemented htpsatner and hosted by a local
WEMS (WF management system). Their cooperationistnsef transfer of process
instances (cases) from one partner to anotherdi@rdo achieve their execution.

For example, one can envisage an IOWF involvingtagpartners in a process of
production of medicines to meet many potential @ugrs. A customer’s order may
arrive at partnek but it is not completely performed by the WF ofstipiartner; the
order may be transferred to other partners. Thestea can occur for example for load
balancing or because of the lack of skills or resesi at partnex.

At any moment, a process instance is at a singiatibn. Each transfer is done at
a stable pointof the process in order to avoid any incohererfcexecution. Also,
transfers take into account thte dateof instances.

3 Related Works and Motivation

With the emergence of SOA (Service Oriented Architees) [2] and web services
[3] standards, many research works deal with otcsiien and choreography of web
services in order to build business processes byicgecomposition [4], [5]. Other
research works such as [6], [7], [8] show the iegerof combining BPM, WF and
SOA for the re-use of services to construct dynaimginess processes.

Also, many platforms and approaches based on WFS&@W have been proposed
in the context of structured B2B cooperation, wee @s examplesCoopFlow [9],



CrossWork[10] and Pyros [11]. These approaches provide a certain degree of
flexibility since they allow internal adaptation \bfF processes.

The principal motivation of our works is to achietlee adaptation of IOWF
process models, by providing mechanisms to suppotess changes in context of
structuredcooperation in order to improve them or to satisyv constraints imposed
by the environment. Assuming that the ability ofmadel to be adaptable depends
heavily on its components, we focus first on thegjion of WF interconnection and
we proposean approach based on servicaince services are software components
loosely coupled, easily invoked and business agknFor structured IOWF models,
we rely on patterns defined in [1] because theyecaarious forms of cooperation
that can link business partners together. In [##,have proposed an approach for
interconnecting workflows according to teabcontractingarchitecture. The current
paper deals with thease transferarchitecture, we propose an approach with
centralizedcontrol of transfer which is well adapted for comptransfer policy.

4 Our Approach for WF Interconnection

Our approach focuses on two main questions: (i) Howtructurethe WF process
into services? (ii) How taontrol the transfer of instances? To answer these two
qguestions, we must define the notiongrahsfer pointandtransfer policy

4.1 Transfer Point and Transfer Policy

- ATransfer point can be each state of the process that guaraneeshierence
of execution of instances when a transfer is démefact, a transfer point should
verify the following conditions: (i) It must be e the beginning or after the end of
an activity. (ii) It should not interrupt the exeicun of an activity. (iii) It should not be
between a routing operat@plit and the corresponding operatiwin; whether a
parallel or an alternative branch is involved, titamsfer may only occur aftdoin.
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Fig.1. illustrates the notion dfansfer pointson a WF process schema. We can
see four transfer points (P1, P2, P3, P4) in tbegss. Let's notice that transfer points
are the states of the process whecase transfecan eventually occur, they are fixed
by the designers of IOWF at build time.

- A Transfer policy is conjointly defined by all partners at build timi
defines the set dfansfer pointsand expresses a setrafes governing the transfer of
process instances from one location to anotheul@is associated toteansfer point
and can be defined by a pair (condition, actionamigg that if the condition is
verified, an action of transfer is done to anothmration; otherwise the instance
continues its execution at its current location.

4.2 Structuring of the Process into Services

Our basic idea is to consider each WF processcasnposition ofsub-processeand
then to encapsulate eashb-processvithin aserviceso it becomes easily invoked. A
sub-process is a part of a global WF process coetpbyg a single activity, a single
bloc of activities delimited by &plit operator and the correspondidmin operator or
a sequence of several activities and/or blocs. Ciitetng of the WF process into sub-
processes is done according to the transfer palefined. Hencetransfer points
delimit thesub-processesncapsulated intservicegsee Fig. 1)

Partner 1 Coordinator Partner 2

Apply the corresponding
rule of the transfer Policy

End

Invoke external Service 2 |

Service 2

I
! End

| |
| |
| |
| |
Start | |
| |
| i |
e -5 = | Selects the |
[false] Ik caordiator appropriate partner |
« Request for transfer » | |
e I [
/" Sub-P A%
T Invoke local ‘L |
Service 1 I Invoke externaIISsrvicE 1

Transfermation |
PR e 5 :> | Apply the corresponding |
I rule of the transfer Policy |
[true] | l |
R, W i Cond 2 ? | |

e TR |
{  Sub-Process2 i 7 g I Selects the |
S Invoke Coordinator | 5 |
e = appropriate partner

[false] « Request for transfer » |
I | [
Invoke local | I
| I

|

|

|
|
|
|
: End

Fig. 2. Schema of WF interconnection with central coordinato

Also, for WF interconnection witkeentralizedcontrol of transfers, an additional
component (theoordinato)) is needed in order to manage all transfers taldoree
through the partners implied in the IOWF process, ®orkflows don'’t interact
directly with each other but they must do this tigi thecoordinator This mode is
appropriate in case of a complex transfer polioyn(deterministic rules), this can



usually occur when transfers are done for loadruatg in the system. The process
model is transformed to an IOWF model basedenmvices At each partner, the WF
process is implemented as a setogfl services(on Fig.2, Service 1 and Service 2)
encapsulating theub-processedence, the execution of an instance is done ttrou
invocations of services: local invocation if no transfer iscassary and external
invocation if a transfer is necessary. Thus, athemansfer point, the appropriate
transfer condition (on Fig.2, condl or cond?2) isleated by the system hosting the
current instance, if it is true theoordinator is invoked Request for transfer)
According to the transfer policy and the stateh# global system, the coordinator
selects the partner to receive the instance arslitiuokes it for a transfer with the
state dateof the instance and necessariifacts

4.3 Technical Aspects
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Fig. 3. Architecture of the system

Each partner implements the specification of the pidcess locally, a local WFMS
interprets the specification, a local DBMS manalgesl data bases containing state
data of all instances locally executed and alfaots necessary to perform services.
The system of each partner implements local appice and services especially
those which encapsulate the sub-processes of thés@érFig. 3). Theoordinatoris
implemented as a servic&érvice coordinatdrbased on a transfer policy. Also, the
coordinator maintains a local data base containigipbal view of process instances
in the system (this is particularly needed for lbathncing). This architecture implies
more interactions in the system comparatively ® dhchitecture with decentralized
control described in [13], but it is inevitable whihe transfer policy is complex.

5 Conclusion

In this work, we have presented an approach basedsevices for WF
interconnection according to tlease transfearchitecture [1]. The use eérvicesfor



interconnecting workflows is motivated by the fatttat services are software
components loosely coupled, easily invoked andnassi oriented. Thus, the IOWF
models obtained remain easily adaptable whichdgptincipal issue of our research.

The proposed approach relies on two main questielated to thestructuring of
the WF process into servicesd thecontrol of executionln this paper, we have
proposed an approach wittentralized controlfor transfer which is particularly
appropriate to complex transfer policy that implatsenon deterministic rules. Thus,
the systems of the partners interact through anitiaddl component called
coordinator. We have exhibited only conceptual aspects andrgeaechitecture of
the system. This work should be completed by immg\echnical aspects mainly
specification of the IOWF based on services (i ecHzation of the WF process and
the coordinator) using an appropriate specifical@mguage like BPEL or YAWL.

Currently, we are working on the question of adaiiity of process models, we
must inventory all possible changes (or the mogtoirant and frequent ones) in the
IOWF process and we must formalize thenadaptation patternsAfter that, we aim
to develop a tool that helps the designer of th&FJprocess in doing adaptation.
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