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Abstract. The work presented in this paper aims at contributing to enterprise 
interoperability. The focus is on collaboration in extended enterprises as general 
application field and active knowledge models as underlying technology. The 
starting point for the paper is an application case from automotive industry, 
where active knowledge models were developed for essential product develop-
ment tasks. The paper concerns the development of a connector between these 
active knowledge models in order to support collaboration between two part-
ners. The focus is on the operationalising phase of the connector development 
and on experiences. One result from this work is to propose three levels for the 
modeling, depending on the maturity level of the collaboration - searching for a 
partner, modeling existing collaboration and enhancing collaboration through 
detailed modeling. 

Keywords: Enterprise model, extended enterprise, collaborative work, connec-
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1   Introduction and Background 

Enterprise interoperability has been a research subject since more than 20 years and 
still offers numerous challenges for the scientific community. Researchers have been 
examining the interoperability challenges on various levels (e.g. from the business 
models to technical details [17]) and from different perspectives (like those described 
by ODP [10]). The spectrum of solutions proposed spans form general reference 
models or frameworks (see [18] for an overview) to service description languages and 
protocols for heterogeneous environments. 

The work presented in this paper aims at contributing to enterprise interoperability 
and focuses on (1) collaboration in extended enterprises as general application field, 
(2) enterprise knowledge modeling as underlying technology, and (3) networked 
manufacturing in the specific use case considered. An extended enterprise is a dynamic 
networked organization, which is created ad-hoc to reach a defined objective using the 
resources of the participating enterprises. The focus on collaboration in extended  
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enterprises indicates that not easily automatable routine activities are in the center of 
our interest, but complex processes involving several actors in different companies and 
their coordination. We take advantage of progress in the field of active knowledge 
modeling and propose to use such models for analyzing collaboration requirements, 
designing solutions in a participative manner involving relevant stakeholders, and op-
erationalising these solutions. One important characteristic of collaboration in net-
worked manufacturing is the weight of product knowledge in the enterprise knowledge 
models, i.e. knowledge about product structure, design concepts, configuration possi-
bilities is essential for the collaboration. 

The article is structured as follows: the remaining part of this section introduces the 
application context of this work and the subject active knowledge modeling. Section 2 
summarizes previous work on the approach of connector views. Section 3 introduces 
first steps to operationalising of the connector view approach including material from 
the industrial case. Section 4 contains a discussion and related work. Future work and 
conclusions are presented in section 5. 

1.1   MAPPER - Project 

This paper is based on work in the EU-FP6 project MAPPER1 (Model-adapted Proc-
ess and Product Engineering). MAPPER had a runtime from autumn 2005 until spring 
2008 and aimed at enabling fast and flexible manufacturing in networked enterprises 
by providing methodology, infrastructure and reusable services for collaborative en-
gineering. One of the MAPPER use cases focused on distributed product development 
involving different subsidiaries of an automotive supplier. The collaboration of this 
automotive supplier with a sub-supplier forms the context for the work presented in 
this paper.  

Product development in this context includes elicitation of system requirements based 
on customer requirements, development of functional, design of logical and technical ar-
chitecture, co-design of material, electrical and mechanical components, integration test-
ing and production planning. The process is geographically distributed, as it involves the 
sub-supplier and engineers and specialists at several locations of the automotive supplier. 
The purpose of the enterprise knowledge modeling in this use case was to capture the 
relevant product knowledge and process knowledge required for collaborative engineer-
ing. In particular, the knowledge model has to enable flexible collaboration processes be-
tween supplier and sub-supplier, i.e. an integration of both partners on work process, 
product model and collaboration service level is crucial. 

1.2   Active Knowledge Modeling (AKM) 

Enterprise knowledge modeling aims at capturing reusable knowledge of processes 
and products in knowledge architectures supporting work execution [2]. These archi-
tectures form the basis for model-based solutions, which often are represented as ac-
tive knowledge models (AKM) [3]. An essential characteristic of active models vs. 
passive models is that “the model must be dynamic, users must be supported in 

                                                           
1 See [1] for more information about MAPPER. 
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changing the model to fit their local reality, enabling tailoring of the system’s behav-
ior” [4]. Furthermore, the model must “first and foremost be available for the user in 
the operational information system at execution time. Second, the model must auto-
matically influence the behavior of the computerized work support system or work-
place. Third, the model must be dynamically extended and adapted; users must be 
supported in changing the model to fit their local needs, enabling tailoring of the work 
environment’s behavior” [6, p. 5].  

In MAPPER, the active knowledge models included the POPS* perspectives, 
which are mutually reflective [5]: 

 process perspective (P): work processes and tasks, 
 organization perspective (O): roles involved in the processes 
 product perspective (P): components, configuration possibilities and depend-

encies of the product family, 
 systems perspective (S): IT systems supporting processes and product devel-

opment, 
 further perspectives (*) depend on the purpose of the modeling project. 

The overall modelling process was inspired by the C3S3P methodology. C3S3P is 
based on work in several EU projects, like EXTERNAL [7] and ATHENA2. C3S3P 
distinguishes between seven stages called concept study, scaffolding, scoping, solu-
tion modeling, platform integration, piloting in real projects and performance moni-
toring and management. More information about C3S3P is provided in [8] and [6].  

In order to support the application of active knowledge models in everyday indus-
trial practice an IT-platform was developed consisting of the enterprise modeling tool 
METIS3, an execution environment, modeling templates and model-generated work 
places. In the remaining part of this paper, this platform will be called AKM-
platform4. The most important part in the AKM-platform for the end user are model-
generated and role-specific work places, which allow for capturing and modifying 
product knowledge during product development in collaboration with partners. 

2   Previous Work 

The work presented in this paper builds to a large extent on previous work presented 
in [9], which will be summarized in this section.  

The starting point for our work is the use case briefly introduced in section 1.1. In 
this context, two companies (partner A and partner B) are setting up a new collabora-
tion. Partner A is active as a supplier towards the automotive manufacturing industry, 
while Partner B is a supplier of wire products for Partner A. In the use case Partner A 
and B want to improve their collaboration concerning wire solutions for seat-heating. 
In this case the wire is a material for producing the seat heating product at partner A, 
while the wire at the same time is a product offered by Partner B. For the planned im-
provement at partner A, several negotiable solutions exist. These include different 
materials with different properties and price-levels. Hence the collaboration situation 
is not trivial and includes different departments and roles at each partner.  
                                                           
2 http://www.athena-ip.org/ 
3 http://www.troux.com. METIS was recently renamed to Troux Architect. 
4 http://www.akmodeling.com 
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The purpose of the work described in [9] was to model the collaboration between 
the two partners. Starting point were existing active knowledge models, which capture 
organizational knowledge in collaborative engineering using the POPS* perspectives, 
for example for tasks like “establish material specification” or “develop new test 
method”. The main result of the previous modeling activity was an additional active 
knowledge model with the connector view, common for all collaborating partners, 
and a supporting view for each partner. The connector viewpoint defines the content 
of the connector view and a methodology to design the connector view.5 Table 1 
shows a definition of the connector viewpoint and the associated methodology. By us-
ing the connector view several advantages can be gained: 

 “Existing models for the involved companies need not be changed, in the initial 
stages; 

 Stakeholders have a natural place to relate collaborative elements; 
 It is not necessary to align existing enterprise models according to one specific 

partner.” ([9]). 

The Reference Model for Open Distributed Processing (RM-ODP) is an ISO stan-
dard which among other things defines five different viewpoints for developing inter-
operability in distributed systems. These viewpoints are: the enterprise viewpoint, the 
information viewpoint, the computational viewpoint, the engineering viewpoint and 
the technological viewpoint [11]. In our use case we defined supporting views that 
consists either of elements that already are existing in the partners enterprise model or 
of triggering events that need to be added. Thus the supporting views can be seen as 
part of the enterprise views of the partners, while the connector viewpoint extends the 
set of viewpoints given in RM-ODP.  

As described above we have developed a connector view common for both partner 
A and partner B, with a supporting view for each partner. In the connector view we 
have defined several different collaboration elements (23 to be exact). Each such col-
laboration element relates to one or several elements in each partner’s supporting 
view and also to one or several Information objects in an Information view, common 
for both partners6. The collaboration elements define activities that emanate from the 
collaboration and thus cannot be said to belong to any partner’s enterprise models and 
is not owned by a specific partner. Likewise, the information objects shared between 
the collaborating partners do not belong to just one of the partners, even though main-
tenance (such as storage etc.) of the information is a concern for the respective part-
ner. By this approach we want to address the mutual need to explore what information 
and product knowledge is essential in the collaboration. 

The first parts of the methodology in the connector viewpoint defines how to build (or 
establish) the connector view (see stage 1 to stage 3 in table 1) while the last part defines 
Operationalising the connector view (see stage 4 in table 1).  In the previous work [9] 
Operationalising the connector view was not performed, and is a subject of this paper. 
                                                           
5 More about viewpoint can be found in [10]. 
6 The information viewpoint is one of the viewpoints of RM-ODP and should give a logical ob-

ject-based representation of the distributed data and the constraints and possible manipulation 
of the data [11]. 
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Due to the complexity of the operationalisation stage, the following sections will not 
cover this completely, but rather position the landmarks for this stage. The methodology 
for defining the connector view is a work in progress and requires additional use cases. 

Table 1. Definition of the connector viewpoint  

The connector viewpoint is an integrative viewpoint on different enterprise mod-
els exposing the intersection of these models including: 

 Objectives of the collaboration between the enterprises in question; 
 Overlapping processes or tasks; 
 Information shared or exchanged in these processes; 
 Resources involved in the overlapping processes or supporting the collabora-

tion, like IT-systems or machinery; 
 Roles involved in the overlapping processes or tasks and – if required their 

competences. 
A view based on the connector viewpoint may include collaboration elements, which 
identify subjects of organizational or technical change (transient nature) when the 
collaboration is implemented. These elements are not owned by any of the collaborat-
ing partners, and may correspond towards supporting objects. 
Stage Step Methodology description 

1 a Model goals and problems. It is important to find out from 
each partner what goals they want to meet with the system in-
tegration and what the problems are in meeting these goals.  

1 b Identify existing partner models reflecting the information us-
age. These can be the existing enterprise models that are rele-
vant for the case to be modelled at the specific partner. 

1 c Identify collaboration elements in the connector view. E.g. 
how to connect tasks belonging to different collaborating part-
ners, decisions to be taken, exchange of certain information etc. 

2  Identify information necessary for collaboration elements in 
the connector view. Identified information objects are related 
to the collaboration elements in the connector view, (see 4b). 

3 a Identify supporting objects that relate to the collaboration ele-
ments. These are extensions of existing partner models that are 
relevant tasks or other objects in the enterprise for supporting 
the communication through the collaboration elements in the 
connector view. 

3 b Identify resources connected to supporting objects. Such as: 
roles, documents and systems as sources for information.  

4 a Relate collaboration elements through the supporting objects to 
the partner models. Collaboration elements are related to sup-
porting objects and supporting objects to objects in the partner 
models. 

4 b Operationalise the connector view. Describe information usage 
in connector view. This includes defining the rules for how the 
information should be interoperable. It may include such things 
as: How terminology matches between systems, triggering 
mechanisms for connecting and exchanging information etc. In 
this step a re-evaluation of the initially stated goals and prob-
lems should be done in order to really focus on what is impor-
tant when setting up the functionality of the connector view.  
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3   Towards Operationalising the Connector View 

3.1   Describing the Collaboration (Elements) 

The first step in operationalising the connector view is to define in a collaboration-
description the correspondences between elements in the connector view and ele-
ments in the respective companies’ supporting views. A question of interest is how 
the information objects related to the collaboration element is used in these corre-
spondences? Due to the limited time given in the project for this analysis, only five 
collaboration elements have so far been included in the description. One such collabo-
ration element included is “Meet to communicate requirements and decide on test 
methods”, shown in figure 1. In the figure the relationships between the elements in 
the supporting views and the collaboration element and also between the information  
objects in the information view and the collaboration element are shown. The related 
elements are listed in tables 2 to 4. For this particular collaboration element the fol-
lowing collaboration description was written:  

“At [partner A] requirements are specified and to get input for the requirement  
[partner B] is asked for technical support, this is an iterative procedure. When the re-
quirements have been developed they are sent to [partner B]. [partner B] checks the 
possibilities of existing products in their portfolio, which meets the requirements on 
the wire. If no available solution exists an investigation of new development will be 
started. Requirement on the product (the wire) is important for determining which test 
method to use, but it is also necessary to discuss requirements on the test method as 
such. In order to meet the requirements from [partner A], [partner B] has to search for 
available test methods and this may trigger an investigation of new development of 
test method.” 

The written collaboration-description is an initial part of stage 4 b (see table 1) in 
the methodology for developing the connector view. The purpose is to analyze how 
the partners want to develop their collaboration and thus elaborate the specifics of the 
collaboration elements. There are several supporting elements at both partners which 
trigger the collaboration element and the specification of the collaboration element (in 
the collaboration-description) gives some directions of how these supporting elements 
act together. 

The collaboration element is on a high level of conceptualization and we can state 
that there is no strict procedural order between the activities that trigger the collabora-
tion element. This is illustrated by partner A, where we have (in accordance with 
stage 4a in the methodology described in table 1) associated the supporting elements 
with tasks in the active knowledge models forming the starting point for our work 
(see section 2). There are several elements in these models which in one way or the 
other may use the supporting object and thereby contribute to triggering the collabora-
tion element. E.g. for the supporting object “Ask for technical support, suggestions of 
material” the model of “Establish material specification” has 4 associated tasks, “In-
ternal testing” has 2 tasks and “Develop new test method” has 12 associated tasks. 
This indicates that there is no strict procedural order in which the supporting elements 
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trigger the collaboration element. This seems also to be case for the other four de-
scribed collaboration elements. Although there can be some activities that need to be 
performed before others there is often alternative or iterative paths where the order 
can not be strictly predicted in advance. 

1

23
4

5
6

7 8 

9

10

11

 

Fig. 1. On the right side, the connector view is shown in the middle with the supporting view 
for partner B above and the supporting view for partner A beneath. On the left side the informa-
tion view. Some of the elements in the supporting views and information view are related to the 
collaboration element “Meet to communicate requirements and decide on test methods”. These 
elements have been enlarged to make them more readable in the figure. The numbers reference 
the corresponding rows in tables 2 to 4 for the modeled supporting- and information elements. 

Table 2. Elements in the supporting view for partner B, related to the collaboration element 
“Meet to communicate requirements and decide on test methods” 

 Name Description 
1 Investigate new development To think about new solution together with 

the team at [partner B] 
2 Check possibilities in existing product 

portfolio 
Compare requirements with properties of 
existing products 

3 Check capabilities concerning testing Test methods, test equipment, human re-
sources and competences and experiences. 
Includes a meeting with QA/central lab, 
production and plant manager. 

4 Search for existing standards International wire standards (focused on 
the product and test methods), material 
safety data sheets, IMDS information, 
general data sheet of components, data 
sheet of specific solution. 
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Table 3. Elements in the supporting view for partner A, related to the collaboration element 
“Meet to communicate requirements and decide on test methods” 

 Name Description 
5 Ask for technical support, suggestions 

of material 
Initial communication concerning re-
quirements and possible technical solu-
tions 

6 Specify requirements Conclude on important properties and their 
requested values 

7 Send requirements of the wire The material specification is send usually 
by e-mail 

8 Ask for test methods and tests Ask the supplier for recommended test 
methods for the important properties 

Table 4. Information object in information view related to the collaboration element “Meet to 
communicate requirements and decide on test methods” 

 Name Description 
9 Changed requirements / New re-

quirements 
Can be find in the up-dated material speci-
fication 

10 International standards for wires Can be both standards concerning the 
product or  test methods for the product 

11 Information on test methods Can be both inline test methods and offline 
test methods (tests made in the lab like 
tensile strength and bending tests). This 
can be further divided in existing test 
methods and new test methods developed 
either at [partner A] or at [partner B]. 

3.2   Further Analysis of the Connector View 

In order to further refine and detail the collaboration elements in the connector view 
we decided to analyze the collaboration description by applying the IRTV-
methodology from [6]. We have made this analysis on the specific collaboration ele-
ment “Meet to communicate requirements and decide on test methods”. Accordingly 
we modeled the four different dimensions: Information, Role, Task and View (IRTV), 
using the tool Metis and the AKM-platform. This is an iterative work, starting with 
modeling the Information and the Role dimensions, as seen in figures 2 and 3. 

The application case is still under development and we will briefly present only 
some of the details from our work. It has to be mentioned that the AKM-platform is 
still under development and our work has been done using a prototype installation 
which does not have the full capacity that the platform is supposed to have when it is 
completed. 

Stakeholders representing the different roles have been involved in the modeling at 
specific occasions. Between these meetings the modeling facilitator has prepared a so-
lution, based on previous discussions, to be evaluated and further discussed. Informa-
tion structures that should be possible to capture in the workplace are modeled in the 
information dimension. Such an information structure is “Component Specification”, 
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Fig. 2. The initially modeled Information dimension 

 

Fig. 3. The initially modeled Role dimension 

which contains different “Requirement”-objects. A specific requirement-object con-
tains some “Property”-objects such as “Property name”, “Parameter name”, “Parame-
ter min value”, etc. The information objects captured in the Information dimension  
relate to roles captured in the Role dimension through tasks modeled in the Task di-
mension. A specific task is implemented by a view in the View-dimension and de-
fines how the involved information objects should be used by the task. The task and 
view dimensions from our use case are shown in figs. 4 and 5. The modeled tasks are 
those that concern the specific collaboration element and the involved roles.  

Modeling the four different dimensions give other perspectives on how to opera-
tionalise the collaboration elements. In order to model the workplace for specific 
stakeholders at partner A and partner B, we are forced to think about questions like: 
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What are the main objectives with their work? Which information objects are they in-
terested in modeling? What tasks are they interested in using? How can they use a 
modeling tool for performing their work? Etc. This will automatically involve the 
product that the stakeholder is working with, since this is a primary concern for the 
stakeholders. 

 

Fig. 4. Showing the modeled Task dimension 

 

Fig. 5. Showing the modeled View dimension. The seven boxes in the lower part of the figure 
contains the added scripts. 
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The component responsible at partner A manages the component specification, a 
document which consists of several material specification documents. Document 
should not be taken in a literal sense since some documents, in the use case, will ex-
ist as models. It is actually a discussion point as such what information should exist 
as documents (in a literal sense) and which information should exist only as models. 
We will not take that discussion further here, albeit it is an important interoperabil-
ity issue how to make document bound information available in the IT-systems. A 
specific material specification document contains several requirements which can 
be added by both the component responsible and the test responsible at partner A as 
well as by the product responsible and the test responsible at partner B. This re-
quires that the modeled workplace can be used from both partner A and partner B. 
An interesting issue is the ownership of the information. Some requirements will be 
partly added by both partners. It is also a matter of the degree of maturity the 
documents have reached. In order to add requirements it is necessary for the test re-
sponsible at both partner A and partner B to perform tests on materials. These tests 
will add measured values and will require a specific test-method. The test method 
can be an in-house test-method created at partner A or partner B or it can be re-
quired from available sources. Sometimes questions arise when partner A performs 
tests and it is then necessary to pose these questions to partner B, who is responsible 
for delivering the material that is tested. These questions can have to do with the 
material as such or with the test-method used.  

Several points of collaboration have been indicated: Entering of requirements from 
both partners; Investigation of available test-methods required from the other partner; 
The need to ask technical questions that arises during the testing. Specific tasks were 
modeled in order to implement these interactions as a workplace to be used by both 
partners. Such a task is e.g. to open and select a component and a specific require-
ment. The modeled tasks that are shown in fig. 4 become selectable choices in a menu 
in the workplace (see fig. 6). In the use case we have model-generated views (see 
fig. 5) that correspond to the tasks. For the task “Select component” it will be possible 
to select the component from a list of available components and for the task “Select 
specification” it is possible to select the specific requirement from the list of require-
ments belonging to the selected component. The task “Modify specification parame-
ters” opens a view with possibility to add or modify components and requirements for 
the selected requirement. 

By using the workplace information that belongs to the requirements for a spe-
cific product will be modeled. The models generated this way will be active in the 
sense we described earlier, they are available for the user and is actively updated 
and used.  

Unfortunately, due to limits in the AKM-platform regarding work place generation, 
not all generation tasks could be done solely by modeling of views. It became necessary 
to add scripts to perform some specific operations. This requires that the programmer 
become acquainted with the metis-programming API. The modeled workplace is a pro-
totype which in its present state is incomplete and need to be further developed in order 
to be put into operation.  
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Fig. 6. The user workplace as it looks when you run it inside the workplace for generating 
workplaces. On the left side you can see the menu from which the user can select the tasks to 
perform. This menu is generated from the tasks modeled within the main task “Specification”. 
When the user selects a task a window with the specific view is opened, much like the view 
shown in figs. 4 and 5. By using the small buttons “New”, ”Add” etc. (barely visible in this fig-
ure, but visible in figs. 4 and 5) the user can modify the model. 

4   Discussion and Related Work 

Different approaches that are relevant for the use case can be mentioned, such as Ser-
vice Oriented Architectures (SOA), Model Driven Architecture (MDA) and Semantic 
Web. The following citation summarizes these approaches in a nutshell: “Though 
many of these approaches show promising results, they do not represent a holistic ap-
proach for capturing and nurturing enterprise knowledge” [6, p. 164]. It might how-
ever be seen as a paradox that collaboration between different approaches is necessary 
for solving interoperability problems. Process modeling is used for specifying how 
things should be performed, i.e. a procedural expression of actions. This can be put 
into contrast to business models that express what should be done. In process model-
ing as such it is many times difficult to see the logical reasons behind a specific de-
sign [12]. P. Johannesson proposes in the paper [12] that a combination of business 
and process modeling is fruitful since this places the process models on a declarative 
ground. Likewise in enterprise modeling it is important to perform goal modeling and 
to combine this with other types of models like process models.  

Web services poses interesting aspects such as ways to combine different web ser-
vices in order to create electronic business processes. Business Process Execution 
Language WS-BPEL (or BPEL4WS) and Web Service Choreography Definition 
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Language (WS-CDL) are evolving standards for designing web services. WS-BPEL 
can be used for defining business processes that can integrate user- as well as applica-
tion activities. It does so by invoking already defined web services and by placing a 
process layer that defines how these web services are invoked. In WS-BPEL proc-
esses can be of two types: Executable processes with the purpose to “model the actual 
behavior of a participant in business interaction”; abstract processes with the purpose 
to define protocols for message exchange. The abstract processes, which are not ex-
ecutable, serve the function of defining a visible behavior while hiding the actual im-
plementation. The reason for this is to make it possible for participants to not reveal 
sensitive business processes [13], however collaboration will always require some de-
gree of openness in order to establish and maintain the collaboration.  

The Object Management Group (OMG) is specifying a standard Business Process 
Definition Metamodel (BPDM), with the purpose to achieve integration between dif-
ferent ways of performing business process modeling. They are proposing two differ-
ent views to be used: Orchestration and Choreography. Orchestration is about how to 
internally realize the activities in a web service and choreography is about how to 
combine collaborating services to achieve a business process [14]. Dijkman and Du-
mas have proposed four different views: the choreography, orchestration, Interface 
behavior and Provider behavior views. The Interface behavior and Provider behavior 
views cover what is necessary to model in order to receive and send messages be-
tween the collaborating web services [15]. Much of the described methodologies for 
modeling business processes are however perceived by the users as too technical and 
difficult to use in the initial modeling stages. The link to the goals for achieving col-
laboration does not become obvious. Alternative modeling strategies have been pro-
posed, such as modeling views for capturing milestones and scenarios, which later are 
converted to executable models [16].  

WS-BPEL and Choreography modeling has many interesting capabilities that can 
be combined with our approach of the connector view. Our purpose is however not 
only to create a model for delivering messages between the different stakeholders of 
the collaboration partners. It is to create active models which are dynamically change-
able by the user.  Active Knowledge Modeling can serve two purposes in our use 
case. First of all it can deliver a workplace for the collaboration between several part-
ners. Secondly it can deliver a way of modeling an active connector view, which can 
be changed according to the collaboration needs. The described use case has concen-
trated only on the first of these challenges.  

In our use case we have investigated the collaboration between two companies that 
already have some business relationship that they want to improve.  It is reasonable 
that the companies, before they reach this level of maturity, have established contacts 
with collaborating partners. Although it can not be seen as a process which is done 
once and for all because the collaborating partners may change. Once the collaborat-
ing partner(s) have been found it is necessary to build the ways of how to collaborate. 
In this level it becomes necessary to meet and discuss matters for collaboration. This 
is as far as collaboration reaches in many situations today. It could also be possible to 
reach a higher level of maturity by integrating available information sources, which 
today are used in manual way even though IT is used on both sides. 
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5   Conclusions and Future Work 

In this paper we have described work in progress for performing the last part, named 
Operationalising, in our methodology for developing the connector view. This work 
has given us some insights about the modeling work which the methodology requires. 

In our work, we experienced it as useful to think in different levels for the use of 
the connector viewpoint: 

Level 1: The companies try to describe how they want to start their collaboration. 
This includes finding a suitable collaboration partner and the initial steps to take. 

Level 2: The companies want to develop and improve an already existing business 
relationship. 

Level 3: The companies want to model their collaboration and implement it as ex-
ecutable models that are able to integrate information and software systems. 

Most of the work we have presented in this paper can be considered to be on level 2. 
There is a distinction between how to proceed with the modeling and what becomes 
important to model on the different levels. On level 1 the companies need to establish 
their interface which declares and defines their need of collaboration. There is no need 
to reveal any detailed information about business interaction or products. On level 2 it 
becomes necessary to model the collaboration and information objects more thor-
oughly and describe the scenarios for how to perform the collaboration. On level 3 it is 
a necessity that the connector view models, in detail, all interfaces between applica-
tions which communicate information. All the stages in the connector view methodol-
ogy are applicable on all three levels, although Operationalising is a more challenging 
task on level 3. 

In our work with the connector view we have shown that there is no strict proce-
dural order between the tasks which are part of the collaboration, either it is an activity 
that generates information or it is an act that directly triggers an act of collaboration. 
By this insight it is easy to understand statements such as “it is often difficult to under-
stand the reasons behind a certain process design and what consequences alternative 
designs would have” [12 p. 131]. No doubt it is a major step to grasp the logic that is 
necessary for choreography modeling which assumes the existence of clearly defined 
process steps in order to combine the different web services. We believe that web ser-
vice technologies such as WS-BPEL and WS-CDL are well suited to carry out the 
work necessary on what we called “level 3”, i.e. establishing connections between col-
laborating partner when there exists a clear picture of how the collaborating partner 
want to act. Before this modeling phase it is necessary to strengthen the analysis and 
we believe that the connector viewpoint can be helpful in defining the complex web of 
connections that constitute a collaboration. Using the IRTV-methodology can partly be 
considered as moving into a modeling on level 3. Our experiences concerning this part 
of the modeling are:  

- Modeling as such had a catalytic effect on collaboration and helped to reach a 
common understanding between the collaborating partners. 

- Modeling executable models is an underestimated task and there are many 
challenges in future work to manage this successfully. 
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There are still several open issues that require more work. Our intention is to con-
tinue the work we have started with the described use case. Some of these open issues 
to work further with are: 

 How to complete the definition and implementation of the operationalisation 
stage in the connector viewpoint. 

 How to extend the connector view to several collaborating partners, 
 How to manage exchange of one partner with another partner, 
 How to establish the connection with a suitable partner on level 1, 
 How to manage the complexity where a more detailed connector view on level 3 

is developed, 
 How to reuse existing models between the execution environments at the dif-

ferent partners 
 How to deal with information that exist as documents (in a literal sense) ver-

sus information that exist as models, 
 How to deal with the ownership of the information. 
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