Association for Information Systems

AIS Electronic Library (AISeL)

Wirtschaftsinformatik Proceedings 2003 Wirtschaftsinformatik

September 2003

A Model for Inter—Organizational Business Process
Integration

Boris Otto
Fraunhofer Institute for Industrial Engineering, boris.ott@iao.fraunhofer.de

Jurgen Wasch
e-pro solutions GmbH

Follow this and additional works at: http://aisel.aisnet.org/wi2003

Recommended Citation
Otto, Boris and Wisch, Jiirgen, "A Model for Inter-Organizational Business Process Integration" (2003). Wirtschaftsinformatik

Proceedings 2003. 23.
http://aisel.aisnet.org/wi2003/23

This material is brought to you by the Wirtschaftsinformatik at AIS Electronic Library (AISeL). It has been accepted for inclusion in
Wirtschaftsinformatik Proceedings 2003 by an authorized administrator of AIS Electronic Library (AISeL). For more information, please contact

elibrary@aisnet.org.


http://aisel.aisnet.org?utm_source=aisel.aisnet.org%2Fwi2003%2F23&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/wi2003?utm_source=aisel.aisnet.org%2Fwi2003%2F23&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/wi?utm_source=aisel.aisnet.org%2Fwi2003%2F23&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/wi2003?utm_source=aisel.aisnet.org%2Fwi2003%2F23&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/wi2003/23?utm_source=aisel.aisnet.org%2Fwi2003%2F23&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:elibrary@aisnet.org%3E

In: Uhr, Wolfgang, Esswein, Werner & Schoop, Eric (Hg.) 2003. Wirtschaftsinformatik 2003
Medien - Mdrkte - Mobilitdt, 2 Bde. Heidelberg: Physica-Verlag

ISBN: 3-7908-0111-9 (Band 1)
ISBN: 3-7908-0116-X (Band 2)

© Physica-Verlag Heidelberg 2003



A Model for Inter-Organizational Business
Process Integration

Boris Otto
Fraunhofer Institute for Industrial Engineering

Jurgen Wasch
e-pro solutions GmbH

Abstract: The present paper proposes an integrateddel for inter-
organizational business process integration. Thelehaloes not just tackle the
execution of processes, but takes into account thisantegration process itself,
which has turned out to be a key cost driver in ynategration projects. After the
identification of the market needs, the state ef &t is illustrated in terms of
technologies and methodologies that facilitate bess process integration.
Based on this, the model is decomposed into thiféereht layers: ‘integration
phases’, ‘level of implementation’ and ‘actor rdleBhe paper concludes with an
integrated view on the model and the identificatidrcurrent shortcomings and
future fields of research.

Keywords: business process integration, Web Sesvmesiness process frame-
works, process components

1 Introduction

In recent years it turned out that the main achies of electronic business solu-
tions is the reduction of costs that companies dgenthe design and execution
of business processes between their business padnd their internal depart-
ments. The need for cost reduction gets even nmpertant as many companies
see themselves confronted with the effects of diob@d markets. Therefore, the
reduction of process costs is not just an oppdstihat may be taken, but rather a
conditio sine qua non.

In all industrial sectors, collaborative arrangetaemave developed from mono-
lithic, tightly-coupled supply chains to dynamidghly integrated value-added
networks that consist of competence nodes formeditigrent organizations or

parts of organizations. The trend still prevailotdasource non-core functionality
to external partners and to leverage the positifects of economies of scale that
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can be achieved by integrated networks [cp. VDADZAS8]. To cope with current
challenges, these networks must have a highly dimanganizational structure
[Bull99, p. 11].

Basically, for companies to stay competitive itmiandatory to achieve two con-
current goals, namely the reduction of costs fal-enend business processes on
the one hand and the provisioning of a very sojglaittd process model that sup-
ports the requirements of dynamic networks on tterohand. Considering this,
efficient technologies and methodologies for thtegnation of business processes
form the key success factor to achieve both goals.

In the following, a comprehensive model for integanizational business process
integration will be developed that is based ontegsapproaches, such as Web
Services and business process frameworks (maidiMeh Also, the model will
take into account the semantic dimension of busipescesses.

2 Market and User Needs

Several market and user needs can be identifiedféhee companies to adapt
their business processes accordingly.

Nowadays, it is extremely important that two — vere more — companies can do
business ‘on the fly’, i.e. that the integration lnfsiness processes of different
companies can be realized in an automated wayoutithxtensive preparation and
with easy disconnection after the business relakign— which may have been set
up as a temporary arrangement from the outset -emded. Moreover, it must be
taken into account that dynamic networks do noy adnsist of major players
with flexible process models and sophisticatedrimfation technology (IT) infra-
structures, but also of small and medium sizedrpriges (SMEs). Thus a model
for efficient business process integration musb at&e account of the needs of
less developed companies. If the model does netdpyto specific SME require-
ments, improvements may be achieved on the sidargé companies, but cer-
tainly not along the entire supply chain. Therefappropriate approaches must
be affordable to SMEs, too [Stef02, p. 145]. Aldghamic networks require dy-
namic processes in terms of process control, igoaess triggered in one com-
pany might consist of process components that ay@rd the control of that
company, but are assembled at runtime. This canseompletely different from
the deterministic process chains that usually eafobnd between companies to-
day [Kli+99, p. 5]. Apart from that, an integratathdel must not be limited to the
processes within an organization. It is rather ri@n characteristic of modern
business process management to cover process dr@aimghe initiation in one
organization until the finalization in another ongaation. Therefore, the integra-
tion of modern system architectures — usually dggddfor the execution of inter-
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organizational processes — with legacy systemsch s Enterprise Resource
Planning (ERP) or transaction systems — must bpastgd. Furthermore, it is es-

sential to close the gap between the modeling \@éwusiness process manage-
ment and the implementation view. This leads todbmbination of a business

process level and a system level within the samgeino

3 State of the Art

Derived from the overall market needs, the follogvithapter gives a brief over-
view of the technological state of the art in thedf of business process integra-
tion. Areas related to this are mainly business@se frameworks, process model-
ing methodologies, the so-called Web Services stacksemantic technologies.

3.1 Business Process Frameworks

Business process frameworks aim at providing staliwed inter-organizational
process models in order to reduce the complexitiytha costs of process model-
ing and (re-)engineering. They often enhance puness document specifica-
tions [Fran01, p. 287]. The following parameteas de applied to analyze and
evaluate different initiatives:

» Target sector: Some frameworks were developed &dlyefor the use in a
particular industrial sector, whereas others ar@ dfoader scope. The first
have a vertical dimension, the latter a horizoated [EsZu02, p. 253].

< Consortium composition: Different types of consaitan be identified. Some
consist of industry representatives, some are driwe software vendors, and
others are developed under the umbrella of an ewnldgnt standardization or-
ganization, e.g. CEN, OASIS or UN/CEFACT.

< Functional completeness: Some initiatives justrolifeited functionality — in
terms of business processes — for specific apitacenarios, whereas others
cover entire business areas.

« Registry and repository: Another evaluation paramderives from the provi-
sioning of mechanisms for registries to store camypend service information
as well as for repositories to store process schema

« Relation to document specifications: Since the abje of a lot of initiatives
is the provisioning of a framework in which busisedocuments are ex-
changed, it is an important criterion as to whicisihbess documents specifica-
tions are compatible.
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Implementation model: It is important to distinguibetween initiatives that
come up with an implementation guideline or eveftware support from

those that do not [cp. EsZu02, p. 253]. This défdiation helps to close the
gap between modeling and implementing businesepses.

Acceptance: The user acceptance regarding a stineldmprocess framework
must be considered when evaluating different ititess in order to minimize
investment risks and to maximize future applicapili

In the following, relevant initiatives are introdeet in brief and evaluated against
the above criteria.

ebXML: ebXML is an initiative that aims at the déwement of an XML-
based infrastructure to facilitate efficient elecic business. The scope covers
both technical aspects of the infrastructure ansinmss process related parts.
ebXML was launched in 1999 and is now hosted by {(3%8d UN/CEFACT.
Those working groups that deal with the technicddaistructure (Messaging
Services, Registries and Repositories, Collabagafwotocol Profile and Im-
plementation, Interoperability and Conformance) eated within OASIS,
whereas those that deal with the business proages (Core Components and
Business Process Models) are located within UN/OEFAThe framework
provides specifications and scenarios for the dsb¥ML in UDDI environ-
ments [SommO02].

RosettaNet: In contrast to ebXML, RosettaNet igdival approach to create a
standard for electronic business for the informattechnology, electronic

components and semiconductor manufacturing indisstri RosettaNet is a
non-profit organization that covers the needs eféehtire supply chain. Roset-
taNet provides so-called Partner Interface ProcefB&s), that specify the
business processes between different partnersaaedhnical infrastructure

for their execution. The latter is combined witlie RosettaNet Implementa-
tion Framework (RNIF) [Rose02]. Since August 20B®settaNet is an offi-

cial subsidiary of the Uniform Code Council, IndlGC).

WSCI: The Web Services Choreography Interface de=tithe flow of mes-
sages exchanged between different Web ServicesWB@l specification was
developed by a consortium of private companies,rentbem Sun Microsys-
tems, SAP, and BEA Systems, but also forms thedation for the W3C Web
Services Choreography Working Group. The focud\&Cl clearly lies on
the inter-organizational part of end-to-end busin@®cesses [Ark+02].

BizTalk: BizTalk is Microsoft’'s approach to providesolution to facilitate in-
ter-organizational electronic business interopditgbiMicrosoft argues that
there is no common standard that covers all businesds so that a transfor-
mation between different approaches still is — prabably will be in the fu-
ture — necessary in order to establish efficiersitess processes between dif-
ferent partners. The BizTalk Framework is curremtlailable as version 2.0
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that comprises the notions of BizTalk Document aBidTalk Message
[Micr02]. The framework can be supported BSs@arty products also, but is
very much synchronized to the BizTalk Server.

WSFL: The Web Services Flow Language is IBM's fofrapproach to de-
scribe the composition of Web Services. The resutuch compositions can
either be a complete business process that couns$isisgle Web Services or a
so-called interaction pattern to describe the adton of different business
partners at runtime [LeymO1]. WSFL and MicrosoXEANG have now con-
verged to BPELAWS [WeCu02].

BPEL4WS: The Business Process Execution Languag@/éb Services is a
joint initiative of BEA Systems, IBM and Microsatid specify business proc-
ess behavior based on the concept of Web SenB&ESLAWS will supersede
WSFL and XLANG in the medium term. A BPEL4WS preseconsists of
several elements, i.e. ‘partners’, ‘containers’ thog payloads, ‘faultHandlers’
for exceptions from the regular process, and ‘&@s/ that form the business
process [And+03].

The evaluation of these initiatives against thevabmentioned criteria is given in

Table 1.
g %)
_ g _ = 4 %
2 i 2 S| 5| @
fo) o N o
Criterion @ & = @ = @
no specific T, EC. | 1o specific| "© SP€7| NO SPe-| no spe-
Target Sector SM cific cific cific
] BEA,
non-profit, | o non-profit, | o IBM,
. . profit, vendor IBM .
Consortium independent sectorall dominated soft Micro-
Composition soft, SAP
Functional Com-
+ + + + - +
pleteness
Registry and Re- + _ 3 B 3 _
pository
Document Spec’s * +
Relation (PIP, xCBL) | (PIPs) - - - -
Implementation + + - + + +

For lack of space, the parameter values andvhli@ion respectively are presented

in a condensed format. This procedure is also egdbr the subsequent state-of-the-
art chapters.
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ebXML
RosettaNet
WSCI
BizTalk
WSFL
BPEL4WS

Criterion
Model
Acceptance

I+

I+

IT: information technology; EC: electronic comporgnsM: semiconductor manufactur-
ing; PIP: Partner Interface Process; + : high patanvalue; + : medium parameter value ;
— ! low parameter value.

Table 1: Evaluation of business process frameworks

Table 1 shows that no initiative fulfils all regaments for business process
frameworks. Most approaches fall short with regar¢he provisioning of regis-
tries and repositories, whereas the most complete-oebXML — is still under
development.

3.2 Business Process Modeling Methodologies

Methodologies for the modeling of business procedsem the link between a
business driven view on a business process ardritsal representation that can
be implemented in an application system. They acdtzal element of efficient
business process management. However, therdlia striety of different ap-
proaches; no standard methodology for businesepsomodeling can be identi-
fied at present [Rose00]. Their applicability fdffefrent usage scenarios can be
evaluated according to the following set of pararst

« Main application area: Depending on the focus ef itiethodology, it can be
distinguished between data oriented, process edeslystem oriented and or-
ganizational approaches. Also, approaches thatnaily were developed in
the field of software engineering turned out tohedpful in terms of process
modeling [BuFa9].

« Degree of formalization: Modeling methodologies da@ divided in non-
formal ones that can be easily used also by pewijtle no or few technical
skills and formal ones that can be used for theifipation of information sys-
tems and process models that are machine read@nted7].

« Structural flexibility: This evaluation parametepresents the methodology’s
ability to support also complex processes (sequenmrallel processes, alter-
native processes and iterative processes) [ScTUS21].

« Tool support: The practical applicability of a metlology highly depends on
the existence of adequate support by software foplsBuSc01].



A Model for Inter-Organizational Business Procegsdnation 431

User acceptance: Especially in collaborative emwitents, user acceptance is
essential for both the reduction of investmentgiakd the efficiency of infor-
mation exchange between partners.

Standards compliance: Since the modeling resulildhme a machine readable
process representation, it is important that theletinog methodology is com-
pliant to existing standards in the field of busim@rocess frameworks.

The following modeling methodologies are evaluadgdinst their ability to sup-
port efficient business process integration [crerd)2al:

ARIS: Architecture of Integrated Information System a method for the de-

sign and description of information systems thatpsut business processes. It
is based on a decomposition of the entire subjgota process, an organiza-
tion and a data view. ARIS also provides a notafir modeling business

processes, i.e. Event-Driven Process Chains (EFCheP8]. Since the

method was developed with sound consideration efetfiterprise model that

forms the foundation of SAP’s R/3 System, ARIS islely used in the user

community, especially in Germany.

UML: The Unified Modeling Language is an objectesried approach for the
development of application systems. Thanks tevitke-spread use, however,
UML is also often applied for business process ringe UML emerged from
the three approaches of Booch, Jacobson and Ruimlzanewas standardized
in 1997 by the Object Management Group (OMG). Uidtognizes a number
of different diagrams, i.e. ‘class diagrams’, ‘wseses’, ‘interaction diagrams’,
‘collaboration diagrams’, ‘state charts’, ‘activijiagrams’, and ‘implementa-
tion diagrams’ [OMGO1].

UMM: The UN/CEFACT Modeling Methodology is the foaindescription
technique for describing any Open-EDI scenario efndd in ISO/IEC IS
14662. The primary focus of UMM is the Business@pions View (BOV)
and not the Functional Service View (FSV). UMM vides a procedure for
specifying — in a technology neutral, implementatiodependent manner —
business processes involving information exchamng/dM recognizes four
general phases of business re-engineering and aeftsevelopment projects,
i.e. ‘inception’, ‘elaboration’, ‘construction’, a@n‘transition’. UMM focuses
on the first two phases and provides four workflgibsisiness modeling’, ‘re-
quirements’, ‘analysis’, and ‘design’) to facilitgathe formal modeling of busi-
ness processes [UN/CO1].

Petri Nets: Petri Nets are a formal mechanism ffinthg concurrent proc-

esses. They were mainly introduced to model tealhmicocesses but are also
easy to use for the definition of business proes9@e of the biggest advan-
tages is the formalism of the modeling method wtdah be translated into
Event Driven Process Chains and UML diagrams. i Reetis are characterized
by a strong differentiation between passive anvaslystem components, rep-
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resented through passive and active network eleneatled transitions. The
passive transitions represent local states ofyheem, which can be valid dur-
ing the system’s runtime. Transitions represeribastand events, which have
specific states as a precondition for occurrencemrthe transitions point of
view, the states are conditions. Transitions aates are linked together by
flows [cp. Petr62]

The evaluation of the modeling methodologies addims evaluation criteria is
given in Table 2:

f
(]
z
(ﬁ | = =
o = = 5]
Criterion < 2 2 o
Main Application Area processgs data, organizarganizations,| processes
tions, proc- processes
esses
Degree of Formalization + + + +
Structural Flexibility + + + +
Tool Support + + - +
User Acceptance + + - *
Compliance to Business - + + -
Process Frameworks (ebXML)

+ : high parameter value; + : medium parameterevald : low parameter value.

Table 2: Evaluation of business process modelindpoa®logies

The table shows that only UMM is clearly synchremizwith a standardization
initiative for business process frameworks. Howgeits acceptance in the user
community is still low. This leads to the assumptthat business process frame-
works still have shortcomings in terms of suppgrabwidely used, formal model-
ing methodology, although the latter is essentaldfficient inter-organizational
business process management.

3.3 The Web Services Stack

Web Services are a promising effort to overcomeertirshortcomings of collabo-
rative system infrastructures. The Web Servicesvitg of the W3C defines Web
Services as programmatic interfaces for applicatieapplication communication
[W3C03]. Web Services are programmable, self-dbswgj encapsulated and
loosely coupled [Bett01, p. 302]. The focus of Wadyvices lies therefore on the
inter-organizational coupling of business functiityausing standard web proto-
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cols and formats. Taking this into consideratiorebAServices can also be defined
as parts of specific business functions that asbhd ‘from outside’ by being ex-
posed to the Web via well-defined interfaces arat #re invoked via standard
Web protocols [Fen+01, p. 11]. The most prominemt gelevant ones are referred
to as the ‘Web Services Stack’, which consistdeffbllowing standards:

e SOAP: The Simple Object Access Protocol is a paltdicat describes how
structured information between network nodes carekehanged as XML
messages within distributed environments, henemables remote procedure
calls over the Web. A SOAP message basically ctmefsthree parts, namely
an ‘envelope’, a ‘header’, and a ‘body’ that consaihe actual business infor-
mation [cp. Gud+02].

« WSDL: The Web Services Description Language pravidemodel and an
XML based language to describe Web Services [CHi+@8l Web Services
form a node within an entire network of servicésWSDL compliant descrip-
tion contains all pieces of information that a stieeeds to access the business
functionality that is represented by the Web Sexvic

« UDDI: Based on the technological foundations ofA#0and WSDL that en-
able the basic communication between different iapfbns over the Web,
UDDI (Universal Description, Discovery and Integoal) specifies a registry
that provides information as to which Web Serviege available and by
whom they are offered. For the representation &drimation, UDDI recog-
nizes two basic elements, i.e. ‘businessEntity’ ‘@udinessService'.

uDDI P Publication Web Service

business registry host
A A

Client applicatio
Look up Invoke

Figure 1: The Web Services concept

The basic concept of Web Services and the reldtipnisetween the three ele-
ments of the Web Services stack is described inrBid [cp. WoWe02, p. 108].
The Web Services idea provides a promising techriaandation for efficient
business process integration because it sepalraesusiness functionality from
the underlying system infrastructure. However, slwnings still exist. Up to
now, it is not clear under which business modetgstdes can be operated, how
Web Services quality can be measured, and so forth.
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3.4 Semantic Technologies

Closely related to Web Services technologies icctireept of the Semantic Web.
Due to the fact that Web Services are supposedsterf automated machine-to-
machine communication over the Web, the Semantib ¥ziresses the problem
of different interpretation of the content thataigailable on the Internet. The Se-
mantic Web aims at describing the semantics ofrin&tion resources on the
Internet and their relationships to each othewthrer words, the Semantic Web is
an approach for specifying an additional layerrdbimation description, namely
the semantic layer, that is based on the synthotér [ScFi02, p. 18].

/ICREATE_PURCHASEORDE

rdf:type

ExecutingOrganization|
A

/BuyingOrganization

/ProcurementServiceProvidgr

Figure 2: Exemplary RDF model

Among the basic technologies that enable the Seciafeb are:

« RDF: The Resource Description Framework is a mdlda uses XML as a
syntax to describe meta-data, hence enabling nkade between the syntacti-
cal and the semantic description of informationoueses [LaSw99]. RDF
consists of three basic types of objects, i.e.oueses’, ‘properties’, and
‘statements’. Moreover, so-called RDF containébsids’, ‘sequences’ and
‘alternatives’) are introduced to refer to a cdilec of resources rather than to
a single resource. The RDF model is enhanced d&RIDF Schema that pro-
vides mechanisms to describe RDF properties andeflagionships between
them [BrGu03]. An RDF example is given in the figutabove in which the
sentence ‘The process component CREATE_PURCHASEGREH be exe-
cuted by a buying organization or a procurementiserprovider’ is repre-
sented as an RDF model.

« Ontologies: An ontology can be defined as a shaabdtiract model of some
phenomenon in the world that is explicitly descdtand formalized in a way
that it is also understandable by machines. Ogietocan therefore be used to
create a common comprehension — interpretable lmyahubeings and ma-
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chines — of a specific domain, e.g. the commoditugs of a particular indus-

trial sector and their properties [Din+02, p. 21Eprmal languages to describe
ontologies enhance the basic concept of RDF. Antbpnge languages, the
most promising one is DAML+OIL (see http://www.daanb/language/).

What benefit can the Semantic Web deliver to ther asmmunity in the field of
business process integration? As described indlfmning, semantic technologies
form a building block in the component model thdtli@sses the problem of a
machine readable representation of business prespsstise and domain knowl-
edge, hence provide a contribution to the modelameteness.

4 Development of the Integrated Model

The following chapter deals with the developmenrd abmponent model for inter-
organizational business process integration. Tlveldpment starts with the iden-
tification of the model's requirements. Due to dsmplexity, the model is de-
composed into different phases before the parth@®fmodel are introduced in
greater detail.

4.1 Model Requirements

The requirements for the component model derivé fratm the market needs as
introduced in Section 2 and the shortcomings o$texg approaches as outlined in
Section 3. These requirements are at a glance:

» Automated integration and execution of businesggsses: On the one hand,
the model must support the automation of the imtign process so that this
task can be taken over by information systems texaéent that reduces manual
efforts significantly. On the other hand, the moaest also support the exe-
cution of integrated processes.

« High flexibility: In order to support dynamic netvks, the model must pro-
vide users with mechanisms to integrate their gses ‘on the fly’, i.e. in an
easy, fast manner.

e Inter-organizational applicability: True inter-orgaational applicability
means that the model must also support highly dyndmsiness processes
that might change during runtime and that are bdyha control of the trading
partners.

« Ease of use: In order to be applicable both fayjdazompanies and SMEs, the
model must be based on widely accepted standattsaay to implement.
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* Neutrality: The model should make use of techn@sgind standards that are
available free of charge and do not depend onrttegdsts of any commercial
organizations.

4.2 Model Decomposition

Looking at the requirements, it becomes evidernt tha model to be developed
must be of high complexity. In order to cope wilils complexity, the model will
not be developed as a monolithic block, but withea be decomposed in separate
layers that allow different views on the model. Tireposed component model
for efficient business process integration consi$three different layers, namely
the ‘integration phases’ layer, the ‘levels of iemlentation’ layer and the ‘actor
roles’ layer. These layers are described in gresgtil in the following.

4.2.1 Integration Phases

The integration phases take into account that legsiprocess integration does not
stop with the execution of business transactiorisshauld also consider the inte-

gration process itself. Therefore, four differettapes can be identified as de-
picted in Figure 3 [cp. open(3]

tool supported L automated
within a company L between companies

Modeling | .| Profiling .| Agreement| _| Transactior
Time Time Time Time

Figure 3: Integration phases

In the modeling phase, an organization models usiness processes that are at
the interface with external partners, e.g. procameinand sales processes. In do-
ing so, the modeler makes use of existing referénsiness processes of its do-
main or industrial sector to make sure that the ehodn be understood by exter-
nal partners [cp. Otto02]. The model is then ti@esl — either manually or tool
supported — in a machine readable profile accortiingn appropriate business
process framework such as ebXML or RosettaNet¢bapter 3.1). Since the pro-
file is available in a machine readable format¢an be automatically matched
with the profile of a trading partner. The resaflthe agreement process is either
a mutually agreed profile that represents the comimasiness process of both
trading partners or an ‘error log’ that containg tifferences between the two

For a more detailed description refer to [opef02b
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profiles that are not matchable. In case the niagchrocess does not lead to an
agreement, both partners need to adapt their lassip@cesses. If the matching
process is successful, an XML based agreementigiefavailable to both sides
that is used to control the business process étmarijFoOt02, p. 1177].

4.2.2 Levels of Implementation

The proposed approach recognizes different levielmplementation in order to
close the gap between business process modelsnpiehiented processes, hence
to facilitate the automation of all four integratiphases (see chapter 4.3.1). The
different implementation levels are depicted inufeg4.

| Reference Models for Business Processes |

| Business Process Models |

between
companies

Process Components Process Components
(Syntactic Description) (Semantic Description)

increasing degree of
implementation

| Standardized Interfaces Descriptions |

within a
company

v | Business Applications |

Figure 4: Levels of implementation

The model assumes that all internal business pseselevant also to external
partners are supported bysiness applicationsuch as ERP systems, shop sys-
tems or procurement systems. Due to the factphatess integration must con-
sider the existing system landscape and existingcApabilities, the trading part-
ners need to describe the interfaces to their egpbns using atandardized de-
scription languagee.g. WSDL. Standards like WSDL represent ceraisiness
functionality as services. These services musespond tg@rocess components

The process components combine several advantages:

« Due to the ‘encapsulated representation’ of busifesctionality, process
harmonization can be achieved more easily than witnolithic business
processes. End-to-end processes can be assembéednore flexible way,
what leads to a broader acceptance of standardirsdess processes.

* Process components take advantage of the concejngfonent based soft-
ware engineering through the re-use of existingpmments, the use of proven

Of course the trading partners can come to tinelasion that they do not adapt their
business processes accordingly. However, in st automated processes cannot be
installed.
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components, short assembly times of large strugtofeomponents, and func-
tional diversity [Weis02, p. 147].

e Also according to the component concept in softwangineering, process
components require exactly defined interfaces [@iHe. 7]. This require-
ment suits very well the concept of Web Servicesldecribe business func-
tionality as a standardized interface (see ch&ph®r

The process components have a syntactic and a Serdanension. XML based
specifications form the foundation for a machinadable format of a process
component [cp. Otto02]. This would be sufficient fdeterministic processes
which are known to the trading partners in advaofcthe integration and which
do not include process components that are beylogid ¢control. However, for
automated process integration that includes alsinbss processes that are not
fully known in advance or that are of dynamic stuwe during execution, a more
sophisticated description of the semantics is reguiTherefore, it is necessary to
provide also the semantic information of processmonents in a machine read-
able format. This goal can be achieved by usimgasgic technologies — as de-
scribed in Section 3.4 — or by using grammar cotscgpcombine syntax and se-
mantics of business processes [Heim02, p. 128].

The business process moddizat represent the established processes of one or
more organizations must consist of the process ooemts defined on the level
underneath. In contrast to the latter, end-topratesses depict business proc-
esses from the initial triggering event until theaf status that ends the entire
process [Pap+00, p. 332]. Taking into account #rpiirement of closing the gap
between the modeling and the implementation viewrotesses, the concept of
end-to-end business processes forms a link betWeemore business oriented
approaches of understanding processes, such asyStipgin Management, ISO
9000 or Total Quality Management (TQM) conceptsd amchnology oriented
concepts, such as component based applicatiomsystépart from that, end-to-
end business processes are better suited thansproomponents to represent also
the strategic alignment of entire business funeti@ng. the long-term process im-
provement in sales and distribution on the conditban increasing customer ori-
entation [cp. OtBe02].

On an even higher level of abstractioeference modelfor business processes
comprise the business process knowledge of entisendss domains or industrial
sectors [Mert01; Sche98]. Therefore, they shouldkves a starting point to define
business processes for common usage that couldealstwored in a public process
repository. For a broad acceptance within the asemmunity, reference models
should be available in standard modeling notatibas are part of methodologies
as described in Section 3.2.
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4.2.3 Actor Roles

In general, the model comprises two different aobtes:

« Trading partnefs Usually companies within supply chains are assigthe
role of a trading partner. A trading partner wabotsglo business efficiently and
is therefore willing to integrate its own busingsecesses with those of other
business partners. They model and implement twir processes and make
use of those parts of the overall approach thapabédcly available.

« Registrars: In contrast to trading partners, registadminister the public parts
of the model, i.e. the common reference modelsydpeesentation of end-to-
end business processes and the standardized lugiroEzss components as
described in Section 4.3.2. Registrars operategsstrg that is supposed to
store the related data and process information.

It is highly relevant to distinguish between thés® roles, because in an auto-
mated environment trading partners would be usksevices that are provided
by the service provider, namely the registrar.

4.3 Model Integration

Taking into account the objective of the approatthptovide a comprehensive

model, this section introduces the integration ted tifferent model layers de-

scribed above. The four integration phases and thkitionships to both the lev-

els of implementation and the actor roles formstasting point of the model inte-

gration. A solid line in Figure 5 below represematsmandatory relationship,

whereas a dashed line stands for an optional eekttip that does not necessarily
need to be established.

Reference models are mainly used for the modeling,tbut they can also sup-
port the profiling. End-to-end processes can eittee modeled with methodolo-
gies, such as ARIS or UMM, or with framework speeifions, such as ebXML
BPSS. They are used during the modeling time hagtofiling time. The proc-
ess components are used in the last three phadesead to be presented both
syntactically — e.g. as ebXML BPSS/CPP, WSFL, osd&@Net PIPs — and se-
mantically as RDF models. The interface descriggtioan be expressed as WSDL
and are used for the inter-organizational phases.

The role of the trading partner is certainly invadvin all phases, whereas the reg-
istrar’s role is only mandatory during the profgitime and the agreement time.
However, if processes are considered that are loktfwn control of the trading
partners, the registrar’s functionality can alsaibed to control the process flow.

For simplicity reasons no further identificatiohroles — such as buyer or seller — is
made here.
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Reference| | End-to-End|| Process Interface Business
Models Processes|| Componentg Descriptions | Applications

Modelling Profiling Agreement| | Transactior
Time Time Time Time

Trading
Partner

Registrar

Figure 5: Integration of the model layers

5 Potential Benefits and Conclusions

The approach proposed in this paper introducesiagrated model for business
process integration and automation, covering alispl of the integration process.
It suggests how state-of-the-art technologies, saghousiness process frame-
works, Web Services and the Semantic Web, can imbioed in order to estab-

lish cost-effective inter-organizational businesegess environments. The fol-

lowing considerations form the main benefits fompanies that want to improve

inter-organizational business processes:

« The proposed model facilitates the integrationrolfytdynamic business proc-
esses, thus enhancing the current scope of iniegnaith a new dimension.

« Based on the easy business process integratiomdkdel supports the reduc-
tion of the vertical range of manufacture and thasequent concentration on
companies’ core competencies.

< Highly flexible and adaptable business processasbearealized across com-
pany boundaries at low costs.

< In order to tap the full potential of the proposaddel, a lot of contributions
and developments are yet to be made. These are e.g.
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« Industrial companies need to optimize their intepracesses to be able to be
connected to a dynamic network. Companies shoeeldp internal process
templates that could form a foundation for sectadeaprocess frameworks.
Companies — and also industry associations — shemgl to actively influence
the standardization process. Also should the psEsand the underlying sys
tems be developed in the most open way possildediar to flexibly be able to
cope with future requirements (both syntactical s@chantic ones).

« Research organizations should take care of theicayity of the different
model components and should also provide utiliratjoidelines to increase
the acceptance of the proposed standardized comgsoimethe user commu-
nity. Moreover, research organizations should fardinkage point between
industry needs and standardization activities. oAs lot of research is yet to
be done regarding process reference models whiHaarfrom providing a
level of detail and scope that is sufficient foagtical use. Moreover, many
process reference models are not available in dimaceadable format.

* Regulatory bodies and governmental institutionsuth@rovide the general
conditions for the efficient establishment of thegmsed model components.
Regarding the registrars’ role e.g., a comprehensdgulatory framework is
needed for security and quality aspects and faa gevacy and protection as-
pects. Moreover, regulatory bodies should givemamendations what type of
organizations should operate the common registBésuld it be non-profit
organizations or vendors that will be equipped wittertain ‘mandate’?

At present, the profiling, agreement and transagtibases of the proposed model
are being implemented and verified within the cghtef the EU funded openX-
change project.
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