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I. INTRODUCTION With the development of this framework we set out to achieve

. . ~ (among others) the following goals:
Nowadays enterprizes need to be dynamic and adaptive in pyo\ige a holistic approach for business collaboration
order to stay competitive. This has led to an increasing demand design with which designers can describe a collaboration

f;’r providing rk})usmess lferwcez_t_hat can adapt to clhanglg_e_s N regarding its high level business and technical require-
the area such as market conditions, organizational policles, \ons for different contexts; as well as define these

usage scenarios, etc. Recently there has been increasing focusrequirements from different standpoints.

on service oriented cpmputmg, th? new emerging paradlgm. Enable the explicit specification of dependencies between
for distributed computing and e-business processing, to deliver e o types of requirement in order to enable the

flexible and adaptable corporate business services by utilizing traceability required for the verifiability and changeability
existing services cross organizational boundartassiness of collaboration designs

collabo_ration herg refers to a coopgration bet.ween multiple « Aid designers in the development of business collabo-
enterprizes working together to achieve a business goal. ration designs by employing a model driven approach

In or.der tp realize thf—: vision_of deyeloping pusiness col- 9 make possible the rapid development and delivery
laborations in an adaptive fashion while adhering to the re- ¢ pysiness collaborations based on proven and tested
quirements imposed by the business environment, the specifics ,5dels.

of business collaborations must be properly captured andI

. . : n this paper we conceptually introduce the ideas underlyin
modeled. Business collaboration design needs to apply S(ﬂtlté BCDI;): F\)/vhere we erﬁ)]pha}s/ize their usage in the cor):tegt

ware development principles and at the same time Incorloor%ﬁ‘echangeability. The paper is structured as followed: First

the special requirements of modern business collaboration . . . : .
i . .. We introduce a multi-party example in section Il, which we
development, i.e, support for high (abstract) level specification . .
. Will use for illustrative purposes. Then the framework BCDF

and adaptive to market changes. Therefore methodologiges . : . .
. . . IS introduced in section Ill. Next in section IV we analyze
modeling languages, techniques and tools are required to syp-

; . . : erent types of changes that may occur in the context of
port designers to develop and deliver business collaborations In . . .
. e usiness collaboration design based on the BCDF framework.
a effective and manageable way. Furthermore, modifications 10 ° . . . )
- . o U “In’section V different models for business collaboration design
existing designs must be verifiable to determine if the resultin . : .
. L : e presented. Subsequently, in section VI we discuss how
collaborations are still in accordance with current market con: o ; . . )
o . ) - . changeability of collaboration designs is supported in the
ditions, government regulations, industry guidelines, intern

gICDF framework, and match this against the requirements

pOI'C'?S. and so on. .Th's. requires the '.“Ode"”g Iangua_gie ntified in section IV. Related work is presented in section
to facilitate the specification of both business and technlc\z;ﬁ followed by conclusions in section VIt
demands for a business collaboration, as well as dependencies y '

among them. Il. EXAMPLE

However, current compos!te W?b service developmentTo exemplify the ideas presented throughout this paper
and management solutions including the defacto standard L7 . .
. an example inspired by the case study in [14] is used. The

BPEL4WS [6] are too low-level and not rich enough to capture le d ib | Ii- . hich
; : : example describes a complex multi-party scenario, whic

both the business and technical requirements of relevance t(%. : ; S
: : outlines the manner in which a car damage claim is handled
business collaborations. As a result management of servjce

L . . . Y an insurance company (AGFIL). AGFIL cooperates with
composition in relation to changing requirements based on e€x- . . .
Several contract parties to provide a service level that enables

isting technologies and standards is often difficult. In this PaPEicient claim settlement. The parties involved are Europ

we introduce aBusiness Collaboration Design Framework Assist, Lee Consulting Services, Garages and Assessors. Euro
(BCDF) for designing business collaborations, which provides ' 9 ' g ' P

a syste_m_a_\tlc \_Nay for a_nalyzmg the reqwreme_nts and modelingrhis work was partially funded with an UNSW Australian ARC Discovery
the activities involved in business collaboration developmermesearch Grant
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Assist offers a 24-hour emergency call answering service tdll. BUSINESSCOLLABORATION DESIGN FRAMEWORK
policyholders. Lee C.S. coordinates and manages the operatio
of the emergency service on a day-to-day level on beh?lf

or business collaboration design based on three orthogonal

of AGFIL. Garages are responsible for car repair. Assess%r?sJln ceptsperspectivestacetsandaspects The design perspec-

conduct the physical inspections of damaged vehicles Aes represent different levels of abstraction in a business

agree repair upon figures with the garages. The scenaliaboration design, while design facets depict the elements in

outline is as followed (more details are introduced in the : . : . .
: . ) a business collaboration design which have different contexts

remainder of this paper where needed): . ) . ;
when observed from different design perspectives. Design

aspects accommodate different design considerations, i.e., col-

The policyholder (customer) phones Europ Assist USIr]gboration, external and internal views of the participants. An

a free-phone number to notify a new claim. The claim is . . . ; .
P fy overview of the Business Collaboration Design Framework is

received by a call handler within Europ Assists telephong .o in Fig.1, which is briefly discussed in the following

assistance department. After verification of the customer’ crg “bsections
dentials to ensure that the provided policy details are valid and '
the occurred loss is covered, the call handler finds an approved

repairer nearest to the customer’s location. The customer is ) i . o . ] ]
notified that this repairer will arrive at the scene shortly, if The first dimension shown in Fig. 1 jgerspectivewhich

necessary with a replacement car and towing service. The &aPture design requirements at different level of abstraction
handler subsequently contacts the selected repairer to nofiffpPorting the concept of ‘separation of design concern’
him of the incident. If the repairer is not available, another orldl: [13], [22]. Three design perspectives are identified in
will be selected and contacted. The customer is kept posR&DF (see Fig.1): 1PUSIHESS perSpectlv.érom which the. '
of such changes by phone. Once the repairer is on its wR{rPose and the requirements of the business collaboration is

the call handler contacts AGFIL to inform them of the mad&odeled and specified in terms @bal, Schedule, Resource,
claim. Enterprize, Stakeholder, Step(see Fig.2). 2onceptual per-

spective from which a computational independent conceptual
Upon receipt of the claim a claim handler will be assigne@lodel is generated that depicts the business activities involved

within AGFIL. The claim handler will gather all related claimin the collaboration in terms oRule, Event, Document,
information like customer records, claim history, etc. to Lel/nit, Actor, Task (see Fig.4). 3)ogical perspectivefrom

C.S. After that the claim handler will fill out the claimWhich a service-oriented business collaboration is modeled
details on a claim form, which is subsequently stored pendiHty terms of Constraint, Trigger, Message, Endpoint, Ser-
further developments. Lee C.S. in the meanwhile has ol&e, Operation(see Fig.6). Together these three perspectives
of its consultants working on the claim. The first thing thi§ncompass the business, operational and technical side of
consultant does, is contact the garage to inquire about figsiness collaborations. They can be used for design in a
status of the car. The garage has picked up the car while ffg-down or bottom-up manner, corresponding to forward
previous was going on and has worked out an estimate of ffad reverse engineering in system development respectively.
car repair cost. If this cost was below $500 then the garalje addition to the specification provided from these three
will have started repairs. But if the costs were higher, tHeerSPectives, mappings between perspectives are provided to

consultant at Lee C.S. contacts an assessor to go to the ga@i@tate alignment between business, operational and techni-

and check out the car for him -or herself. This assessor malk&& requirements.
an independent estimate of the repair costs and negotiateé aD ion E
final price with the garage. - Design Facets

*he BCDF framework employs a multi-layered approach

Design Perspectives

The second dimension facetwhich depicts the elements
The result of the assessment is next reported back itoa business collaboration design that have different contexts
the consultant at Lee C.S. The consultant reads the repotten observed from different development perspectives [9],
and approves repair. An approval notification is sent to th&9], [22]. Facets emphasize the specification of different
garage, which consequently starts repairs on the car. Lee 8siness description elementghat, how, where, who, when,
consultant also informs the claim handler at AGFIL of the finalhy. Here we refer them aBesign Facetsn the context of
repair cost estimate upon which the claim handler incorporatassiness collaboration design. In Fig.1 thwat facet em-
the new information in the claim form. Once the garage hahasizes the informational view of the business collaboration.
completed its repairs on the customer's car, an invoice The functional standpoint is taken in thew facet, which
communicated to the consultant at Lee C.S. The consultdotuses on how things are done. The geographical facet of
checks the invoice to see if it matches the earlier received ctls¢ collaboration is expressed in thehere facet, whereas
estimate. Once the invoice is approved, the consultant setitiswho facet concerns about collaboration’s participants. The
the invoice onwards to AGFIL. The claim handler receives themporal aspect is covered in théhenfacet that deals with
invoice and adds it to the claim form. Payment for the claimchedules and events. Finally thy facet concentrates on
is also issued. describing the rational behind a collaboration. The facets
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Fig. 1. Business Collaboration Design Framework (BCDF)

and their interactions provide a complete coverage for eaah any of its perspectives, facets and aspects. Within each

individual design perspective. perspective changes may manifest themselves in any of the
_ design facets. For example, changes at the business perspective
C. Design Aspects can range from an enterprize adopting new business strategies

The third dimension iaspectsvhich represents the differentdue to shifting customer demands; or changes of resources
standpoints of a business collaboration [11], [2Bjternal because of resource scarcity. At the conceptual perspective
business process aspatescribing private behavior of a par-the adjustment of business policies and the re-sequencing of
ticipant; participant public behavior aspeatescribing how tasks are exemplary sources of changes. Service unavailability
a participant can externally behave in a collaboration; amd adoption of new technical protocols are illustrative for
business conversation aspefgscribing the expected converchanges at the logical perspective. All these changes can
sation between participants. All design aspects are expres8egur in any of the design aspects, for example, adoption of
using the same modeling language for individual desigiew communication protocols by a participant in the overall
perspectives, so that designers can define different rolesceflaboration can result in loss of communication with other
business collaborations in an uniform manner. As such thegrticipants.
allow designers to express all standpoints of relevance forKey to the facilitation of changes in the BCDF is the
a collaboration at any given perspective. They also enahlgderstanding that when a change happens at a particular
designers to focus on particular positions without losing Sigbbrspective, it has to be propagated up and/or down to the
of their relationship with other positions. other perspectives to maintain the consistency between the
perspectives. We refer to this as thertical consistengy
whereas the capacity of self-managing vertical consistency

In order to provide support for maintenance, it is importan$ called vertical changeability Similarly, within a single
to get a clear picture of what types of changes may occperspective there must be a way in which a change in one
in the business collaboration, where they can occur, hdacet is propagated to the other facets, which is required to
they impact the collaboration, and how modifications cagnsurehorizontal consistencyAgain the capability of self-
be applied. Change in general can be regarded as "whwanaging horizontal consistency is calledrizontal change-
something becomes different” [7]. In the context of businesility. Finally, the capacity odspect changeabilitis required
collaboration change can manifest itself in a wide range tf propagate changes from design aspect to another in order
areas (see e.g. [2] and [10]). In the BCDF changes can octormaintain consistency between the different aspects.

IV. CHANGE AND CHANGEABILITY
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V. MODELING IN THE BCDF FRAMEWORK specific to an enterprize and are not observable by others,

There are two types of models in BCDF: meta models ai¢hich are presented inside the stakeholder boundary in Fig.3.
instance models, both of which are defined from individu&Xchange steps provide a mechanism for defining the supply
perspectives. The meta models are generic which provigeconsumption qf rejsources'between stake holders (for exam-
design guidelines; while the instance models represent a plg consume claim information ):
ticular design of an application, which have to conform to the Steps can have schedules linked to them, reflecting applica-
meta-model in terms of the properties and associations. Thél@ temporal constraints. For exampleocess claim  has
are three meta-models, each of which describes the relev##hfe carried out at most 1 day after it has been received,
elements of (six) design facets as classes and their relati@s-defined inl day > performance . Schedules have a
ships for a particular design perspective. The relationshipggin and end date to define a period of time in which a
connect the classes to indicate the interactions between $@p is to be completed. Schedules for different steps must
design facets. Meta-models for the business, conceptual &edsynchronized to avoid conflicts, so that, for example, the
logical perspective and their instance models are introducé¢hedule oprocess claim  does not interfere with that of
in subsections V-A through V-C respectively. In this paper afupply claim information
the models are represented based on UML conventions. ~ Business models like the AGFIL-BM capture purpose and

) _ business requirements of business collaborations, akin to re-
A. Business Perspective quirements analysis [3], [20]. In business conversation aspect

The design activities in the business perspective are of@l modeling elements external to or on boundary of stake-
scoping and discovering natur&copingis reminiscent to holders likegarage owner ) the exchange of resources like
early requirements analysis in software development, wheygr repair information between enterprizes is de-
the objective is to get an idea of the goals of a collaboratidgimed. Participant public behavior aspect (all elements at border
in order to establish its boundarieBiscoveryis comparable of stakeholder likeLee C.S) specifies business capabilities
to requirements analysis in software development, in whig individual enterprizes such asonsume car , whereas
a description of the collaboration-to-be within its operatinghternal business process aspect (inside particular stakeholders)
environment is established, and its major functions are linkgi@scribes private enterprize activities (éhgndle car ).
to the goals. The purpose of these activities is to define one of
all possible models conceivable in tBaisiness Meta Model g Conceptual Perspective
(BMM) , where the resulting model is calledBaisiness Model
(BM). The classes and associations in the BMM are portrayedAt the conceptual perspective analysis is performed to study
in Fig.2. In order to distinguish different design facets, wthe collaboration and investigate its properties. As the result
represent them in different shapes in their UML models. I@ne possible instance model, call@dnceptual Model (CM),
the following we briefly discuss the BMM using exampleds Produced which is encompassed by Benceptual Meta
from the AGFIL-BM in Fig.3. Model (CMM) . The CMM is portrayed in Fig. 4, whereas an

Classes need to be instantiated during design. The m&if@mple AGFIL-CM can be found in Fig. 5.
class to be instantiated in the business meta model i§ta  As illustrated in the AGFIL-CM in Fig.5 actors such
class, whose instances are concrete goals in an applicat@hclaim office employee and consultant  inter-
Goals represent desirable aims such2dér receipt, act with each other to perform tasks. Tasks are of type
manage claims . 'internal’ or ‘communication’ (represented inside or on the

Goals are pursued by stake holders (empurance boundary of the actors respectively). Internal tasks constitute
director ) who serve for the participating enterprizes. Thegrivate activities, e.gcollect claim form performed by
goals will originate for example from an enterprize’s policieg:laim office employee . Communication tasks involve
A stakeholder can be interested in achieving multiple goaf&ceipt or sending of information likeeport invoice
The information about the participating enterprize is capturéftors belong to units, which provide organizational grouping
in the Enterprizeclass. constructs (like division or project teantjaim handling

Resource instances such asstomer plus car pro- unit is such an example.
vide an abstraction mechanism for means such as financiallEvents are used to assess progress, keep logs to ensure non-
human and informational capital. Resources can be scarggudiation, etc. Events describe business occurrences which
which affects the feasibility of usage scenarios. Compromisegve properties such as 'date’, 'time’. Events can trigger,
may need to be made in which strategic considerations comedify, pause, resume or end a task. Events can be inward
into play. oriented affecting internal tasks, or outward directed in which

Goals are achieved through steps which represents high lesas$e they influence communication taskaim received
functions such aprocess claim . Steps can be dependenis an example of an internal event, whereamate send
on one another or contain other steps to form compldiustrates the usage of external events.
ones.consume claim must have been completed before Events, as displayed in Fig.4, are signaled by the receipt or
process claim can take place. Steps are of type 'internalkending of documents, likestimate send being signaled
or 'exchanged’. Internal steps likprocess claim are byestimate .Documents are communicated between actors
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to further their own state as well as that of the overall cokncryption styles, digital signatures, the character scheme
laboration, e.g. communication afvoice  betweenclaim used, etc. The second type of information in messages are
office employee andconsultant . Documents convey payloads, which contain any content of the message not
information that is stored for example as business objects. conveyed in its meta-data (like text documents, images, video
All classes, properties and associations in the CMM can fikes, etc).
constrained by rules. Rules comprise statements that defin@he receipt and sending of messages result in triggers,
or constrain some aspect of the business, which are intendddch express a relevant system occurrence elgim
to assert business structure or to control or influence theguest acknowledged . They are similar to events in the
behavior of the business [5]. An example of a rule regulatifgMM (see Fig.4), however here the emphasis is on monitoring
the performance of tasks ié estimate > 500, then the progress from a computational point of view. Triggers can
select assessor , which is followed byconsultant . be controlled by constraints. Constraints have properties such
Other rules may constrain event occurrences, actor selectias,’condition’, 'action’ and ’status’ (as shown in Fig.6) and
etc. Rules form operational policies guiding the everydahey can constrain any element of a LM (e.g. on an operation’s
business of enterprizes. performance parameters). Once a complete LM is constructed,
The conceptual model like AGFIL-CM describes a colthe design can be mapped to a BPEL representation.
laboration’s operational properties. In terms of aspects, inLogical models depict how activities in conceptual models
business conversation aspect (all elements on or outside aet@r realized by services and their operations. In the business
borders e.g.consultant ), communication of documentsconversation aspect (the elements on or outside the border of
between actors is defined; like specified by RosettaNet [18] sgrvices) is akin to the notion of choreography [17] defining
BPSS [13]. In participant public behavior aspect (e.g. elememtessage exchanges among services. Resembling interface
on border ofgarage repairer ) the tasks an actor canbehavior in [11], the public participant behavior aspect is
perform are depicted e.get estimate ; whereas internal captured in models formed by elements placed on the border of
business process aspect (elements within actor) is similarindividual services likecar repair service depicting
e.g. BPML [4] or workflow [1], specifying how and whenoffered operations. Within a service the modeling elements
activities such agstimate repair are conducted. depict internal business process aspect akin to orchestration;
i _ where a service internally engages other services to realize its
C. Logical Perspective functionality (not shown in Fig. 7).
A conceptual model is realized in the logical model where .
the collaboration collaboration is put into a computationa- Mappings
context, which is referred as service oriented computing (SOC)Mappings between perspectives are achieved through link-
in this paper. Thd.ogical Meta Model (LMM) is illustrated age of classes representing the same facet. To start with,
in Fig.6. A snippet for the AGFIL example is depicted in Fig.The work astakeholderpromises to fulfill in a BM will be
as one possible logical model (LM) of LMM. delegated to itsactors such asgarage owner delegating
Actors involved in the AGFIL-CM are represented asar receipt and repair tgarage repairer . enterprizes
‘'endpoints’ in the context of service oriented computingassociated with stakeholders are organizeghits to which
Endpoints such asclaim handling endpoint have actors belong, likeGarage Inc having a unitrepair
properties 'network location’ and 'type’. Endpoints can béeam of which garage repairer is part. Actors are
specified in the abstract or in the concrete, and are thertrayed agndpointsn a LM, where an actor can offer mul-
access points through which services are requested andifsle endpoints (offering different services) likessessor

provided. For examplelaim handling endpoint pro- offering assessment endpoint . An endpoint also en-
vides claim handling service , Whereas requiring compasses thevhere facet in the logical perspective (as
claim management service . services are location transparent), @gnsultant group

Services expose their functionality through interfaces, prbeing represented iassessment endpoint as well.
scribing the conditions under which other endpoints can acces®esourcetrades between stakeholders are mapped to ex-
them. An example ilaim management service in changes ofdocumentsbetween actors, like trading afar
Fig.7 provided byconsultant endpoint to allow clients repair information leading to communication afar
to request claim management. Services provide containers figpair report and car repair invoice . Stepsas-
collections of logically related operations. Operations such asciated with resource trade are decomposed into specific
place invoice are specific business functions, which protasks e.g.supply repair information is divided into
cess access information as well as non-functional propertiagport estimate andsend invoice . Communication
Inputs and outputs of operations are represented as mafsdocuments between actors is mapped to sending and receiv-
sages, which represents containers of information (e.tng of messagemmong endpoints, likeustomer claim
claim management request ), consisting of meta-dataresulting in messagesclaim processing request
and actual data. Meta-data comprises the information thataisd claim processing response . Taskscorrespond-
required to deliver the message and enable its processimg to document exchanges are decomposed wpera-
Examples include parameters concerning reliable messagitigns e.gcollect info is further divided inget claim
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history andget customer info ) B. Changeability along facets

Schedulesconstraining steps with regard to temporal re- Similar to perspectives, design facets interact with one
quirements are split int@ventsrepresenting concrete busi-another through associations among them. Facet relationships
ness occurrences, e.glaim made indicating a claim has enable horizontal traceability which complements the ear-
been madeEventsoccurring during business activities argier discussed vertical traceability. Horizontal traceability is
mapped totriggers in the computing context. To exem-supported via associations in the meta-models and instance

plify, claim made is capturedclaim request made models. To recall from the introduction of section V, the
and claim request acknowledged . Lastly, achieve- associations between classes and objects capture the inter-
ment of goals pursued in steps is enforced vieules actions amongst different facets. The ’pursue’ link between
like qUiCk assessment reSUlting inif estimate > insurance director and24hr receipt is an exam-
500, do assessment . In turn, rules are implemented ple of the interaction between the "who” and "why” facet
via constraints such aestimate > 500, assessment in the business perspective. Similarly, the 'performs’ link
being realized by (among othersgquest assessment betweenclaim office employee and send claim
constraint . file illustrates the interaction between the "who” and "how”
facet in the logical perspective.
VI. CHANGEABILITY To demonstrate how horizontal traceability for changeable

business collaboration design is supported, let us take the goal
Changeability (automatic or manual) requires traceabilitg4hr receipt for example in the AGFIL-BM (see Fig3).
while traceability requires a mechanism to identify all thguppose thaAGFIL decides not to pursue this goal in the fu-
affected areas introduced by the change. In this section, wge, but rather set up an internal claim call center. This change
shall explain how change management is supported in thgs severe ramifications for the current model. Most notable

BCDF framework. is the fact thatEurop Assist  will be no longer pursuing
any goals in the AGFIL-BM. Since each stake holder must
A. Changeability along perspectives pursue at least one goal, this violates the requirement of con-

) ) ] ) ] sistency. The obvious solution is to remadxzarop Assist
The design perspectives in the BCDF are different in termg,q helpline director from the model. This in turn

of level of abstract and content. However, for the sam&acis the resource exchangeslpline director has
business collaboration they are related to one another. TheSg, insurance director and garage owner . Both
relationships need to be made explicit to determine the impagh ow dangling as one end of the exchange has disappeared.

of changes at one perspective on the other. This is realizpgy first exchange can be removed completely including the
by providing mappings between the classes in different metﬁéps associated with it. The exchange vggiage owner

models and instance models at different perspectives. Impligays to be re-defined to now havelpline director

links already exist between classes that describe the samee second party involved. This example clearly illustrates
design facet at different design perspectives. For examply nhorizontal traceability enables designers to determine the

stake holderin the BMM is related toactor in the CMM  nartq of 4 model that are affected by a change, and decide the
(they are all octagon shape in the figures). The Sema”ﬂﬁssible solutions.

meaning is that the work that a stake holder promises to
fulfill, is delegated to actors such as employees, informatién Changeability along aspects
systems, etcinsurance director in the AGFIL-BM is Dependencies exist among design aspects as they en-
mapped tcclaim office employee in the AGFIL-CM. compass different parts at the same design perspective for
Continuing the traceability within the who facet, an actoa business collaboration. As observed in subsection III-C
in a CM is represented as one or more endpoints in th# aspects are expressed using the same modeling lan-
corresponding LM. For examplessessor in Fig.5 offers guage for a particular design perspective. Looking for ex-
its services visassessment endpoint  in Fig.7. ample at the business perspecti@pllaboration-BMs can

To illustrate how vertical traceability is supported let ube defined from the generic BMM by excluding all in-
assume that AGFIL decides to adjust its business strategy aechal elements (like internal goals) constituting all de-
will now pursue the goahccurate assessment rather scription elements on or outside the boundary of partici-
thanquick assessment . Linked to the original goal was pants in Fig. 3 (like24hr receipt and damaged car ).
the rule if estimate > $500, select assessor The individual views of participants on the collaboration
in the AGFIL-BM. However, this rule has now become invali¢onstitute the elements positioned at their border, such
as it does not always ensure that assessment is doneabysupply claim info and repair evaluation
an external assessor. In turn, constraints in the AGFIL-LmMformation of insurance director , and are cap-
following from this rule are now no longer applicable. Onctured in so-calledParticipantBehavior-BMs prohibiting use
we identify all the affected areas, we can decide how necessafyinternal description elements or more than one external
changes should be introduced and implemented. Changes si@keholder and enterprize element. All description elements
of course also be traced in a bottom-up manner. contained within a participant’s borders together form the
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model of its local aspect, i.d.ocal-BMs expressed through for describing business collaborations. The implementation of
internal elements only , e.qnspect car  andassess for instances of this meta-model is facilitated through other com-
assessor manager . ponents of the ebXML suite, e.g. ebXML's messaging service.
To illustrate how aspect changeability is supported let Udthough ebBPSS offers a very complete set of concepts to
assume that AGFIL decides to adjust its business stratadgfine business collaborations, it too does not provide a change
and will now pursue the goahccurate assessment assessment mechanism with which the affect of business
rather thamuick assessment , thus changing the AGFIL and/or technical changes can be easily determined. Moreover,
Collaboration-BM. As a consequence the expected behavaithough ebBPSS in conjunction with the components ebCPP
from assessor manager changes, requiring it to assessnd ebCPA offers a conceptual approach for merging business
how the ParticipantBehavior-BM describing its potential beprofiles into agreements, this mechanism is not grounded
havior needs to be modified. This can lead to the installmesh an explicit traceability mechanism with which the affect
of an extra quality check of stegssess , as such resulting of a change in one design aspect on another can be easily
in changes to its Local-BM. Of course changes to internal bdetermined.
havior can also be traced to potential behavior of participants,The system development community has focused much of
and consequently to the overall public behavior. its efforts in developing comprehensive methodologies for
developing enterprize information systems. An exemplary pro-
ponent of this effort is Tropos [3], which is an agent-oriented
Most of the work in service composition and business cosoftware engineering methodology focusing particularly "on
laboration has been focusing on the development of composétivities that help to gain understanding of how and why
tions without taking into too much considerations in modelinthe intended system would meet the set out goals”. The main
and change management. BPEL [6], the de facto standarddifference with our work lies in the fact that in [3] the notion
this area, provides "a model and a grammar for describitg traceability is not made explicit in relation to changeability
the behavior of a business process based on interactiassin our business collaboration design framework, and its
between the process and its partners”. BPEL provides potential is thus not harnessed.
basis though for high level modeling and change managementThe contributions of our work in comparison to the above
Representative work from the scientific community on servigaentioned work on adaptive business collaboration design can
composition specification is provided in [12] that provides abe summarized as followed:

"appropriate conceptual model for developing and describing, The BCDF provides a complete approach to business col-
web services and their composition”. The framework includes  |aboration design by specifying the modeling languages
the notion of goal specification, but no support is offered for  required for business collaboration design ranging from
capturing business or operational specifics, or for maintaining high-level requirements to actual implementation in a
consistency among the different roles in business collaboration consistent and comprehensive manner.
design. « Due to its support for tracing the BCDF enables the
Some specific work has been done in the service compo- assessment of the impact of changes in the existing
sition arena concerning business-IT alignment. [8] presents collaboration design, and solutions can be provided ac-
a web service management architecture (WSMA) in which  cordingly.
business level metrics are mapped to service executions tQ The support for traceability enables detection of conflicts
allow assessment from a business perspective. However, the arising due to the incorporation of a change in a design
metrics are fairly low-level, lacking support for capturing high  perspective or facet. Especially when combined support
level business requirements. [23] describes a rule inference for the three forms of changeability provides a powerful
framework called DYflow, where "end users declaratively  set of tools for ensuring consistency throughout business
define their business objectives and the system dynamically collaboration designs.
composes web services”. But there is no clear-cut Separation Its model-driven approach makes possib|e the rapid de-
between technical and business oriented rules, compromising velopment and delivery of business collaborations based
the framework’s capability to facilitate change management. In - on proven and tested models, which is a critical benefit
the area of changeability along aspects relevant work can be in a highly dynamic business environment.
found in [20] present a development process to incrementally
align so-called global and local requirements within business VIIl. CONCLUSIONS
collaboration through negotiation. However, also here tech-Current standards in business collaboration design, such
nical and business requirements are intermixed diminishiregs BPEL and ebXML, are not suitable for dealing with the
[11] identifies similar design aspects as the ones in the BCQig@mplex and dynamic nature of developing and managing
however, their application is limited to a service orienteHusiness collaborations in accordance with specified business
computing context. requirements. Without the support for high level modeling
Prominent work in the area of business process modelingfégilities and traceability such standards can not facilitate the
the ebXML framework. Its specification on business processrification and changeability required in business processes
modeling, ebBPSS [13] defines a comprehensive meta-modeissing organizational boundaries. The challenge is thus to

VII. RELATED WORK
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provide a solution in which business collaboration design cgo] P. Traverso, M. Pistore, M. Roveri, A. Marconi, R. Kazhamiakin, P.
be done in an effective and traceable manner.

In this paper we have presented the Business Collaboration
Design Framework (BCDF), a ¢ framework that utilizes a
multi-perspective and multi-facet approach to collaboratid@tl
design. Business collaborations are modeled in three different
perspectives, intersected by six facets. The work presentez]
herein describes the relevance of the BCDF for modeling at
high level and enabling changeability in business collaborati&?’
design in a conceptual manner.

Work for future research will be focused on the formal-
ization of the BCDF to allow formal assessment of the
introduced notion of verifiability and changeability. Another

issue that needs to be addressed is the development of a

change management sub-system to control the evolution of
business collaboration designs. A prototype for presented
approach is currently under development; where an early,
partial implementation has been reported in [16].
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