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Abstract: Today enterprises face the challenge to participate in enterprise networks. 
Business processes in these networks extend well beyond enterprise bounda
ries. Definition and optimisation of business processes requires adequate mod
elling languages, which support the modelling of cross-organizational informa
tion and material flows. This paper discusses innovative concepts, which ex
tend existing modelling language concepts for these new requirements. 

1 INTRODUCTION: NEW ORGANIZATIONAL 
FORMS 

Today enterprises face dramatic changes: Internationalisation of market 
and competition relations, increasing complexity of products and services, 
shorter life cycles and individualisation of market and client requirements, 
dynamic changes and innovations of processes and organizational structures 
etc. These changes require that in the future more business partners must 
contribute to the value chain. New forms of collaboration over enterprise 
boundaries have to be developed and set up (Gora, Scheid, 2001). By leaving 
enterprise boundaries risk sharing, reduction of complexity and bundling of 
task-specific competencies can be used in a wider range (Specht, Kahmann, 
2000). Two general organizational forms have been developed in the last 
years: the virtual corporation and the extended enterprise. 

These modern organizational forms require a more detailed and usually 
short-term inter-organizational information exchange. In this context busi
ness-process models can decisively support the decision making in two 
ways: First, to bring potential partners together and second to form the busi
ness processes of the common enterprise in an optimal way (Kosanke, Zelm, 
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2002). But cross-organizational business processes, the distributed business 
processes, can nowadays only be modelled in an insufficient way. 

2 STATUSQUO 

According to DAVIDOW and MALONE (quoted in Briitsch, 1999), "the 

virtual corporation is a temporary network of independent companies, sup

pliers, customers even erstwhile rivals - linked by information technology to 

share skills, costs and access to one another's markets". A virtual corpora

tion is usually created from corporate networks for a specific business task. 

An inter-enterprise networking across the value chain is usually termed an 

extended enterprise. The business in an extended enterprise is linked back 

through the supplier chain and forward into the distribution and customer 

chain (Brown, Zhang, 1999). 
Both have in common that they imply crossing-boundary business activi

ties. These organizational forms are the basis for an optimal configuration of 

business processes and they present the chance to optimise the value-chain 

across company boundaries (Briitsch, 1999). The efficient implementation of 

distributed business processes across several companies requires a best pos

sible support by information systems. Various innovative concepts are de

veloped from different vendors and research organisations to support the 

collaboration of companies and their different information systems at differ

ent locations. But they often focus on technical solutions like data transfer 
and they neglect the optimisation of the distributed business processes, 

which are integrated within the information systems. 
Distributed business processes have to be continuously analysed and op

timised during the evolution of a virtual organisation in order to maximally 

benefit from the collaboration. A prerequisite for an optimisation and realisa

tion of distributed business processes is a common understanding and clear 
definition of the processes within the virtual organisation. Tools and meth

ods of enterprise modelling have proved success for the analysis and optimi

sation of business processes in an individual company (Grabowski, Adami

etz, 1998). But traditional enterprise modelling focused on business proc

esses and organizational structures within an isolated company. Collabora

tion with other companies was merely described as information and material 
flow from and to other, usually unspecified companies. Optimisation across 

company boundaries requires an extended view on business processes: Busi

ness processes in virtual companies or extended enterprises can influence the 

work of several companies. Several aspects of business process analysis and 

modelling must be extended to support the concepts of virtual corporations 

and extended enterprises: 
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- Analysis methodology: Methodologies must be extended to integrate 
all companies participating in a virtual corporation or an extended en
terprise in a consistent way. 

- Modelling language: Modelling languages must semantically and syn
tactically support the modelling of distributed business processes. 

- Modelling tools: Tools should support concurrent modelling. 
In the EC-funded project BURMA-X (Business Relationship Manage

ment for the extended enterprise) (BURMA_X, http://) a new approach for 
analysing extended enterprises was developed. This approach integrates the 
analysis of cross-organizational aspects of an extended enterprise and also 
the consequences for the individual companies. 

Many existing modelling tools often already support concurrent model
ling. Often the tools were extended to client-server-applications with a cen
tral database, but the used modelling language usually was not adapted to the 
requirements of modelling distributed business processes. Following there
quirements for a modelling language to make documentation and improve
ment of distributed business processes possible for modellers and users are 
discussed. 

3 REQUIREMENTS FOR MODELING 
DISTRIBUTED BUSINESS PROCESSES 

Figure I : Advantages of an enterprise modeling tool 

In contrast to graphical tools modelling tools have the decisive advantage 
of having the enterprise model in a repository. This allows to graphically 
displaying the model for further usage of the model for analysis, automated 
documentation, model-based adaptation of information systems etc. (Fig. l ). 
But current modelling tools very seldom offer the possibility to model cross-
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organizational aspects in a graphical way. If, they usually are not represent
ing the model semantic in the repository. 

An example for a typical, important aspect in modelling cross
organizational business processes is to identify the change of responsibility 
in a process. A widespread way to show this graphically is to place activity
constructs in columns ("swim lanes") representing a company (Fig. 2). An 
analysis or evaluation of the change of responsibility further requires, that 
the company-specific responsibility be also represented in the enterprise 
model repository. 

Fig. 2 shows an extract from a distributed business process. An analysis 
of the number of changes of responsibility in this example can only be done 
if the companies "Deliverer", "Company X" and "Client" are represented in 
the modelling language as actual enterprise objects assigned to the relevant 
activities and not as simple graphical elements of a view. 

The deci
sive difference 
between enter
prise models 
for individual 
companies and 
enterprise 
models for 
virtual or ex
tended enter
prises is the 
coexistence of 
company

Figure 2: Example for graphical representation of change of 
resnonsibilitv within a distributed business nrocess 

neutral and company-specific modelling constructs. An enterprise modelling 
language for virtual organisations therefore has to offer the additional possi
bility to assign relevant enterprise objects to a certain company represented 
in the model. 

4 BASIC CONCEPTS 

In the course of the BURMA-X project mentioned above an Internet por
tal for the operation of extended enterprises is developed in order to facilitate 
development and production across company boundaries, provision of high
level after sales services, even if components have been produced by part
ners and by definition and easy execution of cross-organizational business 
processes. The communication platform integrates various services like 
cross-organizational product catalogues, stock control, knowledge manage-
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ment, contact search etc. that can be easily and quickly integrated (Fig. 3). In 
the same way new companies can easily be integrated into or replaced from 
the portal. A first prototype ofthe portal will be presented in summer 2002. 

The portal development is based on a business process analysis of an ex
isting extended enterprise within the BURMA-X consortium. In the course 
of the project the MERGE method and toolkit, which were developed at the 
research centre for infonnation technologies (FZI, http://), were used. The 
MERGE method was adapted to the requirements of extended business 
processes analysis (Grabowski, Engel, 2002). Further, a first prototype of an 
extended version of the MERGE-Toolkit was used, which allows modelling 
of extended business processes. In this context the following basic concepts 
for an extended business processes modelling language were determined. 

As men-
tioned 
above en
terprise 
models for 
virtual com
pames or 
extended 
enterprises 
should offer 
the possibil
ity to assign 
enterprise 
objects to 
certain 
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Figure 3: Architecture of the BURMA-X internet portal for extended 
enterprises 

companies. The basic prerequisite to model company-specific enterprise ob
jects is the existence of an enterprise object class company. If an enterprise 
object in a model is connected to an enterprise object of the class company, 
it is identified as a specific object for this company. The responsibility of a 
company for a certain activity in a business process can now be modelled by 
assigning the activity to the company. 

But an assignment of an activity to a company is often not detailed 
enough. The responsible organisation unit or situation in the company is also 
important both for internal co-ordination and to make the relevant contact 
clear to business partners (Kugeler, 2002). For that reason a modelling lan
guage should offer the possibility to model the organizational structure of a 
company and to assign an organizational unit of a certain company to an en
terprise object in order to identify enterprise specific objects. Fig. 4 shows an 
extract of an organizational structure diagram created with the mentioned 
MERGE-Toolkit prototype. 
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Figure 4: Example of an extended enterprise structure modeled with Merge 

Typical examples for company-specific enterprise objects are: 
- Activities: As mentioned above company-specific activities show the 

responsibility of a company to perform this action in a process. Fur
ther it is possible to identify at which points in a process companies 
have to exchange data and/or material respectively where they have to 
collaborate. 

- Resources: As collaboration between companies is often involved 
with collaboration of information systems or resources in general, 
relevant resources should not only be identified but also assigned to 
the company, which is the owner of the resource. 

- Data objects: The information exchange between companies requires 
the definition of data objects, which are to be exchanged. The data ob
jects are the basis to model the information flow between the compa
nies: Which data does a company send to a partner? 

The last aspect, the cross-organizational data modelling, has a strong im
pact on connecting different information systems (Kugeler, 2002). In differ
ent companies data objects can have the same semantic meaning, but differ
ent attributes and data formats. Mapping of different data structures is an 
important aspect to enable collaborating companies to exchange data elec
tronically. If two companies collaborate e.g. as client and supplier, the client 
will send orders to the supplier. The IT-systems of both companies will store 
data for orders. But they will use different formats or they will even store 
different data concerning an order. So the modelling of extended business 
processes requires transparency concerning 

- The differentiation of equal data objects with different formats and 
- The transformation between the formats within the processes. 
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5 SUMMARY AND OUTLOOK 

Modem organizational forms like virtual or extended enterprises require 
an extended way of modelling business processes. Current modelling tools 
respectively languages do not fulfil these requirements. New modelling con
structs are necessary to identify company-specific elements in a cross
company enterprise model. 

The growing importance of concepts for cross-company information sys
tems like EAI (Enterprise Application Integration) or SCM (Supply Chain 
Management) will increase the demand for modelling distributed business 
processes in the future. Virtual or extended enterprises will need an efficient 
way to co-ordinate the co-operation of the participating companies. Ex
tended business-process models combine the experience of traditional busi
ness process modelling with special features for modelling the business 
processes of these new organizational forms. 
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