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Abstract: Interoperability is one of the current key chafjes addressed by
research and industry. Tools and methodologiegmerging to enable modelling
and execution of cross-organisational businessess®s, and standards are being
defined using guidelines and best practice appesadm this context we observe
the shortcoming of a comprehensive and structuta-sf-the-art analysis. We
therefore define modelling requirements that defreen an analysis of various
collaborative business scenarios. Based on thegeéreenents we evaluate and
measure relevant work in modelling of cross-orgaisal business processes.
Thereby we focus on the strength and weaknessée diifferent approaches.

1 Introduction

For systems interoperability and execution of lonmning end-to-end processes,
analysts strongly argue in favour of Business F®cBlanagement (BPM) as an
emerging layer of software for building applicasofSmO01][Ph03]. BPM is about
modelling, managing, and executing processes [Dd03jffers a set of technologies,
services, tools, and standards that provide forli@kpprocess modelling and
management, and aim to integrate applications atah@tion. BPM is not only relevant
for inter-application integration, but also focuses successfully managing and
executing cross-organisational business processSBfg). In this context, this paper
focuses especially on modelling aspects of crogarosational business processes.

For the design and analysis of CBPs it is necessargonsider that processes are
modelled with different perspectives, e.g., frofousiness point of view where a CBP is
negotiated between partners or for the executieal ldealing with the actual enactment
of a CBP. Existing business process modelling laggs are typically limited to one

perspective. For instance, executable languagesofiem not comprehensible for

managers and they lack facilities for a high-leaeélysis of CBPs. On the other hand
CBPs modelled with languages that support anatysisusiness level cannot directly be
executed as they may contain non-executable infismae.g. the transportation of

goods by a truck. Furthermore the successful modetf CBPs requires that partners
link their existing internal processes and resaurte achieve an agreed interaction
model. However, white-box exposition of internabgesses cannot be expected. CBP



modelling tools and languages need to support damem that selectively hides details
of private processes, whilst providing a processrbed interface to the outside world,
facilitating interweaving into partner processes.

Various methodologies, languages, tools, and stdsdare emerging to support CBP
modelling and existing approaches have been expatadeeet CBP specific modelling
requirements. However, we failed to identify anessive analysis specifically on the
requirements associated with modelling cross-oggditinal interactions. Also a state of
the art analysis is required, that lists relevapids in this area as well as evaluates how
well CBP requirements are met. This shortcomingviercome in this paper. Existing
surveys such as [Me04] also compare business mooeslelling languages but in
comparison to this paper they focus on identifyfgngpmmon set of metamodel concepts
contained in the languages.

In Section 2 we start with the development of a cfetequirements that result from
modelling processes running not within a company, énacting cross-organisational
interactions. The identification of those CBP sfiechodelling requirements is based on
the assessment of various cross-organisationalnéssi scenarios. Based on these
requirements we describe and analyse relevant efatee art work in section 3. In
section 4 we discuss the evaluation and propos¢eaeB modelling approach and the
use of views to model CBPs. We conclude with a samnand an outlook on further
research issues.

2 Requirementsfor CBP Modelling

2.1 Analysis of Business Scenarios

Supporting CBP modelling imposes special requirdmen methodologies, languages,
tools, and standards. Those requirements canbentlerived as a result of an extensive
analysis of possible cross-organisational businessractions. We have gathered

collaborative business cases and requirements framfield, referring to users and

practitioners from different countries and indwdtrsectors. Best practice approaches
already in use (e.g., [Ro04]) as well as desiredufes and long-term scenarios from
market leaders and analysts have been taken intwuat Precisely we have based our
requirements analysis on the following sources:

- The ATHENA project [At05]

- V&l Min/Max Replenishment Scenario [Op05]: This gpect consists of an
international team supported by AIAG, OESA, and t@e The initial business
process to be defined will be min-max, in which digrs are allowed to view
customers’ inventory data and make decisions te@icoustomer build and support
internal operations.

- IDEAS Project [Id05]: Deliverable 1.2 contains wars real life scenarios on cross-
enterprise interactions. For each scenario a texescription is provided together
with a graphical representation.



- SAP Scenario Maps [Sa04]: SAP Business ScenariosMapvide a detailed
graphical representation of key end-to-end prose$se a particular industry or
cross-industry. This content is available for abB0t industry segments and 10
cross-industry areas.

Based on a detailed analysis of these CBP scenasieshave identified a set of
requirements which should be supported to fadditatBP modelling. These
requirements form a framework against which reléewaork will be evaluated. In the
following we give a short overview and describe thguirements and build up the
framework for the evaluation of the state-of-the-ar

2.2 CBP gpecific requirements

The framework for requirements covers differenteasp of CBP modelling. To receive
a feasible metric that can be used to evaluatsttite of the art, we consider seven top-
level requirements:

- support of process abstraction concept,

- a CBP modelling framework should be offered,

- modelling of the CBP business context,

- support for modelling at the CBP design level,

- support for modelling at the CBP execution level,

- support of efficient CBP assembly,

- support of global business information schema.

These requirements contain more fine grained poitigch are described below.

Process abstraction concept: CBPs are based on multiple data-sets, owned and
maintained by the different involved parties witletgoal to interweave the existing
partner processes whilst creating minimal impacthenexisting processes. By means of
distribution and outsourcing, a CBP indirectly ceots private business processes in a
cross-enterprise business scenario [Sch02]. Thasjtable concept to selectively hide
details of private processes, whilst providing agesss-oriented interface to facilitate the
state-oriented communication between trading pestig required. We can therefore
state as a first requirement the need for a congbjmth allows for abstraction of internal
processes and the creation of a selected intetéatke outside world. In detail this
maps to the following requirements:

- The modelling approach should allow on one hangfotecting the internal/private
information of the partners that should not be fshigld. Whereas on the other hand
information must be revealed to successfully createBP and define the desired
interaction.

- Therefore the approach must be able to represtarnal/private processes and an
external/public visible abstraction of the process.

- In addition mapping between internal processeseaternal process views must be
enabled as well as the combination of differentpss abstraction to a CBP.

CBP modelling framework: Given the distinct natures of business and teethnic
aspects of modelling, a collaborative and integra@BP modelling framework
incorporating the ‘best-of-breed’ techniques fag thifferent levels of modelling — from



a business-level view to a technical perspectivie required. This also comprises an
appropriate tool support. A similar requiremendéscribed in [KK02] which introduces
a metamodelling platform. The framework shouldifulfe following requirements:

- The CBP framework must facilitate collaborative elepment of CBP
specifications by business users in the differ¢ateholder partners. The emphasis
of collaboration here is on the development aspédEBP specifications. Thus,
functions such as the seamless, multi-developditipamg of a model, support of
incomplete models, model versioning, or tracking afen issues requiring
resolution for model completion typify collaboraimodel development.

- Furthermore, a common environment is required ¢difate interaction of partners
and to allow for sharing context and state infoforatrelated to symmetric
cooperative and collaborative processes.

- The related aspects of models must be integrateass@che different techniques
supported in the framework. In other words, an graeed CBP modelling
framework is required.

- The specifications of CBPs and the modelling tegh@s must be captured, as far as
possible, through a highly effective graphicalialization user interface. Where
inappropriate or not possible for a part of CBPc#jmtions to be captured through
graphical means, the non-graphical (i.e. textual} pust be well-integrated with
the graphical part.

Business context: The modelling of the underlying business contekbudd be
supported. The business context describes an agebbusiness situation, including its
goals, objectives, expectations, and problems.ala@spects of models at the business
context level will be executable (e.g. meetingsbgm escalation up the organizational
hierarchy, physical transport of materials). Thegrethe following aspects should be
considered:

- The relationship between the CBP business contekiCBP design model is one of
loose refinement. This is because business usdesndee what aspects of the
context should be automated (scoping) and how ttobl@m-focused business
context relates to the solution-focused CBP desigdel (informal mapping). Thus,
it is important to support this informal, looseinefiment step.

CBP design level: The CBP design level is a level which is distifram the business

context level out of which it was designed and pletform execution level. The CBP

design level must be conceptual, independent ofatip@al business contexts and
platform-specific implementation levels. The CBFPsida level is characterized by the
following requirements:

- The CBP design level must support conceptual spatidns for the business level.
Therefore, they must be highly suitable for businesers, have a sufficient
expressive power, and a clear (formal) semanticaviid modelling ambiguities
and errors.

- Business users must be able to validate CBP desigdels through model
execution (i.e. model simulation).

CBP execution level: In addition to the CBP design level it is also orpnt that the
approaches support modelling at the CBP execuguwal Iwhich is transformed out of
the CBP design level. Its purpose is to demonstiaecorrectness of the design model



with respect to the implementation platform. The FCExecution level can be
characterized as follows:

It must allow application and platform specific as{s of the specification to be
factored in (e.g. invocation of the application gmments, the implementation
choice for message channels).

The target platform chosen must be general enoogtha the demonstration of
implementation can be used to indicate how othetfqrims might be used. A
support of all possible target platforms must nethe goal (similar to model driven
architecture [OmO05]).

Efficient CBP process assembly: This deals with a mechanism for the assembly of
CBPs through process components from private arfdigoyprocesses. This level
comprises the following detailed requirements:

Partial input of the partners and input and ouffaw within the CBP has to be
represented. This regards the input of the partriersthe process and the
relationships in between. That tackles the issuilwimput does one partner need
from other partners in order to fulfil its part.i$hpoint plays an important role if the
CBP output is a physical product.

Also the information flow within the CBP has to tepresented. The language must
be capable to represent the information flow betwte partners, e.g. different
versions of a document. This point is much moredrtgnt if the CBP output is a
service.

A modelling language must be able to describe tBE @terfaces, esp. the relevant
information within the process interfaces, so thatCBP can run properly.

Global business information schema: A global business information schema should be
supported which provides a common reference ofniessi messages interchanged in
cross-organisational business processes. A glamhdss information schema may be
characterized as follows:

Common message interchange data and formats musivdiable through the
schema for all CBP applications. All business doents are required to abide by
this structure in order to be supported for messagechange in CBP applications.
The schema should also store global business olygets, relationships, and
constraints for CBP applications. This will allovargies in a CBP application to
structure business messages at the conceptualinipfementation independent)
level. It will also provide an independent basis faapping to party-specific data
definitions.

It is important that the schema also provides d@dims of the specific business
objects of each party if it is necessary or whisledexpose these internal data
structures to partners. The global to local mappifidusiness object types and
business message structures would be visible f@BP applications or within the
application that the party is involved with. Thertyashould nominate the level of
visibility for its exposed data definitions.

It is important to make the system scopes of a €B#licit to reflect the different
sensitivities of information and event flow in tleoscopes. One scope might be the
different parties in a CBP which essentially aret p the same organization and a
known coalition with an established degree of tr{lidte government agencies).
Business messages should contain the relevantfdatparties within a system



scope. Thus, two different scopes entail diffedadrees of business message detail
for the parties in the scopes.

- The modelling methodologies or languages shoule llag ability to reflect internal
organizational constraints externally. CBP speaffans must contain
organizational role requirements for undertakingPCativities. This allows CBP
parties to understand at an external level the gotdext involved in undertaking a
CBP activity. The role requirement specified agam<BP activity might be used
to discover either at design or runtime a condp@iding of the activity.

3 Description and Evaluation of Related Work

In our survey we have considered several approadbaiing with CBP modelling and
enactment. For the presentation in this paper weamrated on those approaches for
modelling of CBPs which are based on standards stapdard proposals or are widely
used. Some approaches do not directly use XML bleast provide an XML export of
the proprietary format. In summary, the followiredavant work has been considered:

- Event-Driven Process Chains (EPC) [H092],

- the Integrated Enterprise Modelling (IEM) methodJ@8][Sp96],

- Business Scenario Maps [Sa04],

- the Business Process Definition Metamod@PDM) [Om03a] together with the
Business Process Modeling Notation (BPMN) as aiplesaotation,

- the Unified Modelling Language (UML, which may albe used as a notation for
BPDM) [OmO04],

- ebXML [eb04],

- RosettaNet [Ro04],

- the Business Process Modelling Language (BPML) @Bp0

- the XML Process Definition Language (XPDL) [Wf02],

- and the Web Services Business Process Executioguiage (WS-BPEL) [An03]
in combination with the Web Services Choreograptefiriition Language (WS-
CDL) [WO04].

For the evaluation of the state of the art forlfeting CBP modelling we have created a
schema in which we rank how well a particular appto meets the requirements
specified in section 2. We classify a requirementfily supported if the approach
supports this requirement without any restrictiohgiequirement is partly supported if
some but not all of the aspects identified in sect? are supported. Not supported
applies if an approach does not address a requitteaball.

The results of the state of the art analysis aransarized in Table 1. For a clearer
presentation we only added the top-level requireamanthe table. In the following we
shortly describe the different approaches and éxpite findings outlined in Table 1.

! Note, that we have considered the current subonissis the standardization will not be finished! tin¢ end
of 2005.



Requirement  fully supported partly supported not supported
Process WS-BPEL/WS-CDL EPC
abstraction IEM
concept Business Scenario Mag
UML
BPML
XPDL
BPDM
ebXML
RosettaNet
CBP EPC ebXML
modelling IEM
framework Business Scenario Maps
BPDM
UML
RosettaNet
BPML
WS-BPEL/WS-CDL
XPDL
CBP EPC RosettaNet
business IEM BPDM
context Business Scenario Mags UML
ebXML
BPML
XPDL
WS-BPEL/WS-CDL
CBP design | EPC BPML ebXML
level IEM RosettaNet
Business Scenario Mapgs XPDL
BPDM WS-BPEL/WS-CDL
UML
CBP ebXML BPDM EPC
execution BPML RosettaNet IEM
level XPDL Business Scenario Map
WS-BPEL/WS-CDL UML
CBP EPC RosettaNet
assembly IEM

Business Scenario Map
BPDM
UML
ebXML
BPML
XPDL

7]

7]

7]



Requirement | fully supported partly supported not supported

WS-BPEL/WS-CDL

Global EPC

Business Business Scenario Map
Information ebXML

Schema IEM

BPDM

UML

RosettaNet

BPML

XPDL
WS-BPEL/WS-CDL

%]

Table 1: Evaluation of relevant work.

Regarding the first requirement, the support of@ess abstraction, only WS-BPEL (a
merger of IBM WSFL and Microsoft XLANG) partially eets this requirement as it has
the notion of “abstract processes” that can be tsadodel abstract views of business
processes. To define CBPs WS-CDL may be used irbication with WS-BPEL as it
provides a global, message-oriented view of a m®asvolving multiple Web services.
Some of the other approaches offer constructs wirigfht be used to model process
views (for instance, UML 2.0 which introduces somew features for modelling
business processes, e.g. interaction and compositiacture diagrams) but they do not
support the concept explicitly. In particular, thés no support for generation of views,
mapping of views and private processes or interiggef process abstractions to create
CBPs.

With respect to the requirement of a CBP modelfiragnework nearly all approaches
offer tool support, mainly with graphical user iritees. However, they often only
support either the business/CBP design level (ERC, IEM, or Business Scenario
Maps) or the execution level (e.g. BPML, XPDL, W8H.) or modelling of platform
independent control flofv The latter is supported by BPDM which definesafstract
metamodel for business process definition. As shishmetamodel provides a common
abstraction for multiple business process or womkfldefinition languages. We fail to
identify an approach that gives a comprehensiveatliad support on all levels.

Regarding the modelling of business context EPEBH], land Business Scenario Maps
are well suited as they focus on modelling of CB#®m the business level perspective
and provide methods to capture business contextiristance, EPCs depict complex
processes by describing the logical activity fldwough a sequence of function, event,
and logic operators. These are typically very Heglel and may also capture business
goals, expectations, or organisational hierarchiescontrast to that BPDM, UML,
ebXML, BPML, XPDL, and WS-BPEL/WS-CDL do not suppdhe modelling of
business context. They focus on modelling only mes$ processes, data exchange or

2 as in model driven architectures (MDA) [OmO05]



process definition exchange. RosettaNet definesmmmmbusiness procedures which are
independent of the concrete context

Approaches that deal with process modelling on blsiness level (EPCs, IEM,
Business Scenario Maps) do fully support the CBBigielevel. This also holds for
BPDM and UML as they aim at offering a platform épgndent process model which is
well suited for the design level. BPML already taleto account the execution level by
regarding events and messages but still can beedies offering design level support.
In contrast to that the strength of ebXML, RosetgNPDL, and WS-BPEL/WS-CDL
is on modelling CBPs on the execution level. Thisy offer only limited or no support
for modelling on the CBP design level but good supfor the CBP execution level.

An efficient CBP assembly considering CBP interdata flow and CBP interface

descriptions is well supported by nearly all apphems. RosettaNet, a consortium of
major information technology, electronic componergsmiconductor manufacturing,
telecommunications and logistics companies, aimscrgating and implementing

industry-wide, open e-business process standahis, Tt offers only limited support for

CBP assembly as it focuses on the definition of m@m business procedures and
reflects data flow only partially.

A global business information schema contains commessages, business objects,
scopes for defining the visibility of business attgg and support of a role concept.
Furthermore, an efficient mapping between busimdgscts should be supported. None
of the investigated approaches meets all of thegeirements. However, each approach
meets some of them to a certain extent. For instaaqgproaches that are well suited for
the CBP design level (e.g. EPCs and IEM) offer mmacepts and definition of scopes.
For instance, ebXML, a project to standardize theuse exchange of business data
using XML, offers common data types used in CBPS-BPEL supports amongst other
things the modelling of data exchanged in CBPs. él@k, a comprehensive support for
mapping private objects to common business obpudsmapping of business objects on
each other (e.g. with additional semantic inforomiis not addressed in any of the
approaches.

4 Discussion of the State-of-the-Art

From table 1 we observe that none of the invesjaapproaches supports all
requirements that should be addressed by methads|dgnguages, tools, and standards
facilitating the modelling of CBPs. Looking at tltrengths and weaknesses of the
different approaches in terms of which requireméngéy fully or partially support, the
following can be concluded:

- Sufficient support for CBP assembly in most of the languages. We observe
sufficient support for representing informationvildetween different partners in
most approaches, except RosettaNet which has itsn fecus on process
descriptions.



- Insufficient support for modelling of process abstraction and linking up
internal processes to CBPs. Even though CBPs can be modelled and interfaces
between the partners can be specified, we obsershogcoming in explicitly
linking up internal processes to CBPs. None ofdiseussed approaches offers a
suitable mechanism to link up private processes @BPsS, enabling information
hiding at the same time. We propose a suitable emnd¢o overcome this
shortcoming further down in this chapter.

- Need for a collaborative and integrated modelling framework comprising all
levels of abstraction: Taking into account the evaluation of languagesceaming
the requirements of supporting business contegt(BP design level and the CBP
execution level, we observe that each languagadatd and tool has a strength in
either of those modelling levels. We therefore ps®p a 3-level modelling
approach, incorporating the best techniques fon &ael.

Insufficient support for linking up internal processesto CBPs. A systematic way is
required, that allows partners to selectively expimgernal information and interweave
process steps to CBPs. As promising concept incihigext we propose the conceptual
model of process views, where process views aredated as an additional layer above
the private processes of an organisation [SLO1yaRr processes contain data that must
not be revealed by default whereas process vieagd® an abstraction of the private
process that is sufficient to coordinate interralams with activities of external trading
partner(s) [SO04]. This modelling concept is deggcin Organisation 1 in Fig. 1. A
particular interaction may require involved partnéo adapt for the purpose of the
communication. This adaptation can not necesshélyeflected in the partners' private
(internal) business processes without inflictingittability to interact with other partners
in a different context. Imagine an automotive sigpthat is providing parts to two
different car manufacturers that prescribe a paldic sequence of interaction. The
supplier’s goal will be to run the same internadqass and still to collaborate with both
manufacturers. To enable this, process-orientettaait®n needs to be modelled and
tightly bound to the corresponding private businpescess. Therefore based on one
private process, different views can be generatpd@rganisation 3) and thus reflect the
specific requirements of multiple interactions. GBRire then constructed by
interweaving process views of different organisagiqcp. CBP 3 in Fig. 1). Using
different views of the same internal processesamigations are able to interact in a
different context without changing the internal gges (cp. Organisation 3 in Fig. 1).

The concept of creating views to provide abstrafirimation about internal processes
was first introduced by Liu and Shen in 2001[LS01]s derived from views as they are
used in database systems and the authors pref@nia model of processes and extend
it to virtual process views providing transformatiaules. While the views in the initial
work are only used to provide necessary informatibaut processes to other company
internal departments, they extend their work inq$Lfor the purpose of CBPs. Parallel
to this work Chiu et al. introduce workflow views tontrol visibility of internal
processes and to enable inter-operability of eisesv{Ch02a]. The main focus in this
work is on combining views of different partnersctamposite e-services (CBPs) and the
implementation of the views with contemporary Webvices. A mapping mechanism to
ensure the coupling between private processes mwas\in all circumstances is not



provided. Schulz et al. take up the concept of sietiscuss it in the context of mediated
and un-mediated communication and formalize theeddencies between private
processes, process views and CBPs [Sch02][SO014500
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Figure 1: Dependencies between private processa$s views and CBPs.

Need for a collaborative and integrated modelling framework comprising all levels
of abstraction: Motivated by the requirements we identify threeelevon which CBP
models are created (cp. Fig. 2):

- Business level: Business processes: This level represents the business view on the
cooperation and the cross-organisational procegsitfscribes the interaction of the
partners. The CBPs modelled on this level are xetwaed. This level mainly
supports the perspective of a business analyst.

- Business level: Technical processes. This level provides a more detailed view on
the CBP representing the complete control flowhef process. For instance, single
tasks and messages exchanged are modelled oavbisHowever, the control flow
is specified in a platform independent manner hsd the CBP models at this level
are still not executable by a business processiengi

- Execution level: Executable processes. The CBP model on this level contains
platform specific interaction information and mag bxecuted in an appropriate
execution engine. Platform specific informatioreig. the concrete message formats
sent or received during CBP execution or the trarigmotocols used.
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Figure 2: Proposed CBP Modelling Framework.

The different approaches presented in section 3than be incorporated into the
different levels. Concluding from table 1, we derithe following mapping (cp. Figure
2):

- Businesslevel: Business processes. EPC, IEM, Business Scenario Maps

- Businesslevel: Technical processes. BPDM / BPMN, UML, ebXML, RosettaNet,
BPML

- Execution level: Executable processes: XPDL, WS-BPEL / WS-CDL, UML

There are two possible ways to deal with the flat there is no approach being able to
support the modelling of CBPs on all levels. Tistfone is to take one approach that
already fulfils a large number of requirements awtend it so that it also addresses the
missing requirements. However, as the approachpially focus on a particular
perspective, e.g. CBP design vs. execution, annsiki® might never reach the
expressive power that existing techniques on thpeative level can offer. A second
approach is therefore more feasible where the bastidates of each level are
identified. However, there may be more than oneablé candidate for a level. For
instance, if partners wanting to cooperate in a @BBady use different tools to model
business processes on the business level theydshewble to continue using their tools
on this level. Thus, the selection of candidatesioaibe generalized but depends on the
concrete case. Furthermore, to reach the goalaiging an integrated CBP modelling
framework the process models generated on thergiiffdevels have to be linked and a
top-down as well as a bottom-up mapping has tanlabled (cp. Figure 2).



Furthermore, to provide a concept that allows thetners to control the visibility of
their private processes, the concept of proceswsvighould accomplish the 3-level
approach. It is applicable on each of the threelevTo integrate the view approach
with the 3-level modelling framework, two kinds ahappings between process
representations are needed: a horizontal mappitvgebe private process, process view,
and CBP on each level as well as a vertical mappéatgzeen CBP models on different
levels. Future work should investigate on thesppiray requirements.

5 Conclusion and Outlook

Often business processes not only involve interesbdurces of an organisation, but take
place between multiple independent partners crgssiganisational boundaries. These
cross-organisational business processes are entlgrggninterest for research and
industry. In the context of modelling CBPs, we ded comprehensive requirements
from CBP scenarios and best practice approachesrdquirements can be summarized
in the following high-level requirements:

- support of process abstraction concept,

- a CBP modelling framework should be offered,

- modelling of the CBP business context,

- support for modelling at the CBP design level,

- support for modelling at the CBP execution level,
- support of efficient CBP assembly,

- support of global business information schema.

Based on these requirements, we have conducteteaddtthe art survey which allows
us to draw the following conclusions. Most of th@duages offer sufficient support for
CBP assembly. However, they provide insufficienpmart for modelling of process
abstraction and linking up internal processes t&®€Bnd do not offer a collaborative
and integrated modelling framework comprising @lldls of abstraction. Thus, a 3-level
approach should be used to allow for a comprehensigdelling of CBPs taking into
account different perspectives. We have identiffedfollowing levels: Business Level —
Business Processes, Business Level — Technicale$ses, and Execution Level —
Executable Processes. As no modelling technigables to support all levels, we argue
that it is necessary to identify the ‘best of brefed each level. Therefore a mapping
between the CBP models created on the differeraldeis necessary and should be
supported by tools. This allows bridging the gaesieen different existing approaches.
Additionally, to provide a concept that allows thartners to control the visibility of
their private processes, the concept of proceswsvighould accomplish the 3-level
approach by introducing an abstraction level betwtdee private processes and the
views.

Future research issues should address how the nggppétween the CBP models on the
three levels can be performed efficiently and hber toncept of process views can be
represented in the investigated approaches oniffieeedit levels. This will also help to
identify which approaches should be selected ast tiebreed’ on the different levels.
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