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1 Introduction

This project proposal derives from a suggestion by Prof. Andres L. Opdahl to create a tool for publishing and exchanging Unified Enterprise Modelling Language (UEML) templates. The UEML templates are to be specified by international researchers from the Interoperability Research for Networked Enterprises Applications and Software (INTEROP) programme. The following proposal outlines a 60 ECTS study points master thesis in Information Science. The proposal is followed by a literature study and is scheduled to start in January 2005.

Information Science is the study of information and communication technology (ICT) in relation to individuals, groups, organizations and society. In Information Science we try to study how ICT is used, its consequences, and how it should be used in the future.

1.1 Problem area

The context of the proposed project is the European INTEROP research programme. INTEROP is an association of 50 partners from 15 countries coming from numerous sectors spanning academic institutions, research centres, industrial stakeholders and standards communities. The Network gathers several researchers and is coordinated by University Bordeaux 1 – France. While the main objective of the INTEROP network is "to create the conditions of an innovative and competitive research in the domain of Interoperability for Enterprise Applications and Software" (INTEROP Presentation), one of the activities focuses on the ease of enterprise modelling (EM) through mapping of existing model constructs, the plan is that this meta-model will evolve into a language for enterprise modelling named Unified Enterprise Modelling Language (UEML).

To aid the mapping of such model constructs and thus enabling UEML, the language managers involved and situated all over Europe, will need to be able to efficiently create, edit and publish their work. To see what work has been done, what work is left and to continuously update, improve and comment theirs and others work. These requirements indicate a need for a tool to support the cooperative work to be done, unfortunately such a tool is not available, and thus one is left with the option of using a tool not appropriate for the task to be performed, this is likely to affect researchers' workday and efficiency.

As there according to Vernadat (2004) are too many enterprise modelling languages and tools, the options are to either agree on a common ontology, or map different tool/domain ontologies. The latter seems to be the approach of the INTEROP programme, their UEML initiative aims at mapping constructs from a variety of Enterprise Modelling Languages.
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Figure 1 Enterprise Modelling
Source: (Vernadat , 2004)

The goal of the research on UEML, as stated on the INTEROP website, is to make organizations more able to adapt to and quickly exchange information with internal and external collaborators. Thus hopefully able to produce goods and services more quickly, at lower cost while maintaining higher levels of quality and customization.

1.2 My focus

To aid the INTEROP researcher's process of creating UEML by providing forms for language definition through XML files, and thus alleviating the unification of modelling languages. The solution is planned to be an online system for specification, sharing and editing of language constructs, initially the system will be used by a few researchers but a goal is that it can be used by knowledgeable people in the role of language managers. Such a system would not necessarily be a computer supported collaborative work (CSCW) environment, more likely the work will be performed asynchronous and hence cooperative work is a more appropriate term. The system to be developed should be a tool that supports asynchronous distant work and possibly features validation of input and version control. 

This will require a design that is intuitive even for persons not familiar with the system; it should have an intuitive interface and actually aid the users in their primary goal by contributing to make the work less error prone, improve cooperation and thus make the prototype cost effective. All these challenges will make it necessary to develop the system in an iterative fashion with increments and continuous user-feedback. 

The following are essential goals for the project: 

1. Support the creation and storage of XML files based on input from end-users

2. Develop an effective interface with a fast learning curve. 

3. Validate user input according to existing data and syntactical rules

4. Develop different ways of retrieving and presenting the information stored.

The main function of the system is to implement a meta-model which allows language managers to create relationships across enterprise modelling languages.

1.3 Rationale

Although designing and implementing an online system for cooperative work poses several challenges both conceptually and technical, it can if done right, contribute to more effective information sharing through improving the information flow among users, also it might reduce repetitive or manual work, hence reducing the risk of errors and possibly improving the work environment for the end-user. In the context of research within Enterprise Modelling the proposed system can contribute to faster consent on defined constructs and thus specified templates. If successful and considered an improvement such systems can change the way information scientists perform part of their research. I hope that the tool to be developed will improve the way language management evolve and thus, on the basis of experience, contribute to new knowledge not only in information systems (IS) research, but in other areas as well.

2 Research proposal

The findings of this study can be used to improve related tools currently available, or as a platform of which to create new and effective tools.

2.1 Research question

As mentioned earlier, this project will exercise the design science methodology. The methodology suggests proving a concept by implementing a working prototype. This is summed up by the following research question.

“How can a dynamic Web application be developed to support template based language management?”

Instead of using a theoretical approach to investigate this question, I will develop a prototype as a proof of concept, followed by an assessment of its compliance to requirements, its technical quality, how it compares to other related systems, and possibly if used for production also using interviews with end-users of how they perceive the tools' usefulness.

2.2 Proposition

I will investigate the research question using the following hypothesis. 

A dynamic web application providing support for editing, storing and retrieval, is a good tool for language managers to perform template based language management.

In contrast to static, dynamic applications offer custom-made results upon request. A good tool implies an overall satisfaction among representative users; also the application should be seen as a valuable tool for language management, even if compared to traditional approaches. Template based language management includes editing, storing, and retrieval of language constructs.

3 Theoretical framework

According to Vernadat (1996) enterprise modelling (EM) is the set of activities or processes used to develop the various parts of an enterprise model to address some desired modelling finality.

3.1 Ontologies

Ontology is about the exact description of things and their relationships. For UEML, ontology is about the exact description of modelling languages and relationships between modelling languages. 

Ontologies are important for enterprise modelling (EM) due to

1. Need for a formal enterprise modelling language

2. Need for agreed theoretical foundations

3. Need for knowledge sharing among intelligent agents / modelling tools

Currently the situation within enterprise modelling is similar to that of the tower of Babel. Different modelling languages use different tools with different interfaces to model similar or overlapping concepts, but all with a slightly different perspective. This leads to several disconnected islands of information, which in turn hinders cooperation 

3.2 Tool support for template management

For the exact purpose of this project we are not aware of any other tool available. The Protegê tool developed at Stanford University is an open source ontology editor written in Java, this editor has been equipped with an external plug in supporting the Web Ontology Language (OWL) it might be feasible to extend the Protegê tool for this context. However its current implementation does not support the requirements of this project.

4 Research strategy

The project is planned to use a design research method. Design research is a method in which one design and implement a proof of concept and then evaluates this according to some variables. This way of performing research is common practice within Information Science. As the development of this tool is expected to be a complicated process including a substantial amount of work, the technical quality of the outcome will be of importance.

1. Develop a prototype 

2. Establish a test environment – an experimental setting – consisting of:

a. The prototype

b. A set of predefined XML files

c. A number of users

d. A task set for the users

3. Carry out the experiment and evaluate the results
4.1 Developing the prototype

The specification and development of the prototype is a major part of the project and is considered essential for the outcome of the project. There are several design issues that will need to be resolved during the project; examples are how implementation of consistency control, XML imports and input restrictions on user interface should be implemented.

4.1.1 Requirements extraction

Specifications of requirements for the tool to be prototyped will be performed by intensive document analysis as well as consultation of Professor Andreas L. Opdahl. The template definition of which the prototype tool is intended to support is not yet finished, however preliminary specifications are available (Opdahl, 2004) (Opdahl, Henderson-Sellers, 2004). It is likely that the requirements will change as the project progresses and a clearer picture of the tasks evolve. The current template definitions exists as Word documents and need to be transformed into an XML Schema (XSD), with a ready schema the creation of filled in XML documents should be possible.

4.1.2 A prototype use-case

Consider two language managers in the field of Enterprise Modelling about to commence template specification, one located in Scotland and the other located in France, both of them have access to the UEML management tool. Even though they're working on constructs of different modelling languages, they can both see what work has been done, and if desirable can edit or update the current work by creating a new version. When finished editing they can save a copy of the generated XML to their local machine, the new specification is also put into the database and becomes instantly available to the other researchers. Say now that the Scot logs off, the other scientist can still edit and delete the work published in the system, he can also compare different versions or languages through an apt interface.

4.1.3 Technical milieu

The created XML files will need to be stored for editing and retrieval; hence a data storage facility will need to be implemented. Both Oracle, MySQL, Ingres and PostgreSQL are possible database candidates, since the University of Bergen (UoB) has a site licence on Oracle it is the immediate favourite, however depending on the licence policy, number of users and files to be created I may opt for a file system solution. The application would most likely reside on a server at the institute; a combination of the well known Apache server and either a Coldfusion or Java application server will be installed on the host. Depending on the choice of application server there are different requirements put on the client. The Coldfusion approach would be a lightweight client, compared to an online executable Java applet. In the latter case the client allows for increased functionality, but also requires end-users to have a Java Runtime Executable (JRE) installed. Essential for the selection of technology is its support of eXtensible Markup Language (XML) and Web Ontology Language (OWL).
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Figure 1 Suggested architecture

As the tool is mostly intended for a limited group of researchers the implementation of authorization and authentication mechanisms also seems to be required. How the actual data  provided by the end-users are to be protected will affect the degree of access to the system. 

4.1.4 Technical quality

During the development phase I will perform code, unit tests and system tests with simulated test data. The system test also includes a crash test which is intended to create erroneous situations in the system, this is performed by letting several users at the same time trying to crash the system by entering invalid data, testing links and provoking failure situations. Also if performance is a bottleneck, a stress test might be set up in which an extreme load is put on the servers and the system as a whole in order to measure its limits in terms of concurrency performance, stability and maximum load. Usually in a business development project an acceptance test is performed to assess the systems conformance to requirements and operational standards, in this project it will be part of the data collection and analysis phase. The software, source code, requirements specifications and system models designed all make up part of the documentation for the tool. However, to test whether the system is as usable and efficient as intended, a data collection and analysis has to be executed.
4.2 Data collection

The project will use design method where the fundament is the implemented prototype which functions as a proof of concept. To validate my hypothesis, enough data to draw valid conclusion has to be gathered. The requirements gathered during meetings with prof. Opdahl in the initial phase of the project could be used as heuristics in the experiment to be performed during the data collection phase. Data will be derived from a usability experiment using a test environment consisting of 

1.The management tool 

2.Some predefined XML files 

3.A number of users

4.Some tasks for the users to perform 

As the tool is intended to be used asynchronous at distant locations, the test will be performed using the testers own local clients, although its likely that these  are slightly heterogeneous, it will make a realistic setting. Preferably the testers will be bilingual foreign researchers, these will be given a set of tasks to be performed with the management tool and data will be gathered using either a written questionnaire or preferably a phone interview, depending on the availability of end users an interview will be performed using an interview guide. The guide is a list of questions that provide an overall guideline for the execution and control of the interview (Grønmo, 1996). An informal and semi-structured interview will make it possible to diverge from the plan and allow new questions to evolve based on the answers of the interviewee. Thus I can appreciate input from end users that was not planned for. For later analysis the interviews will have to be taped and transcribed. Also a detailed electronic logbook to allow us to trace the research process and progress should be set up during development.
4.3 Data analysis

The objective of the data analysis is to assess whether the goals set out are met, what good practises can be derived, and also identifying potential areas of improvement or future research.

Depending on how the prototype will be used there are at least 3 different directions for the analysis of the data collection. The choice of direction will depend on the number of end users, and the functionality of the system.

1.Analysis of interviews

2.Argumentative assessment

3. Comparison towards similar systems

4.3.1 Analysis of interviews

If the system is put in use and a number of 4-6 users can be interviewed through email or phone, the analysis of these interviews can resolve areas of improvement such as lacking features, errors, misunderstandings or general dissatisfaction. The data collected can be used to estimate the success of the prototype regarding; conformance to requirements, functionality, user interface, and usability. Important principles for interface design and usability will be extracted from research within human computer interaction (HCI).

4.3.2 Argumentative assessment

If somehow the interview should not prove to be a feasible direction an argumentative assessment can be performed. According to Andrew Walenstein (2002) a tools usefulness is closely associated with the provision of cognitive support—i.e., with  the ways in which cognition is helped, aided, or otherwise assisted by artifacts. This is even more important in highly cognitive work domains such as enterprise modeling or abstract language management. A method which supports evaluation of usefulness is cognitive walkthrough (Dix, Finlay, Abowd and Beale, 1993) where the mental and physical execution of required tasks is described in detail according to predefined heuristics. The main focus in cognitive walkthrough is the sequence of actions, referring to the steps that an interface will require a user to perform in order to accomplish some task. Thus a selection of representative tasks has to be decided on, then the developers or GUI experts derive potential problems using known heuristics such as time, mouse movements, steps to complete a task, consciousness as to where in the system you are (navigational consciousness), selection of actions, usage of known metaphors, system feedback and more.

4.3.3 Comparison towards similar systems

Although there are no known systems of this exact purpose, similar systems for cooperative work exist. Meta-case tools such as ATOM and more exists, a comparison towards these systems might be feasible. This approach could be used to place the systems in a n-dimensional space as to how well they support certain actions.

5 Assessment of methodology

5.1 Classification of methodology

The project as it is outlined suggests a design science approach; such a methodology includes gathering and analysis of requirements, then evolving through design and implementation until a working prototype is implemented. With a working prototype an evaluation can be performed by experimenting with the system to assess predefined criteria’s. When the researcher himself creates the fundament of which he bases his research, he faces the problem of generalizing to a wider domain. The problem becomes to what basis I can claim that my findings apply outside my narrow domain? Other important factors that affect the quality of the research is validity – whether the research really measures what it is supposed to do and reliability – whether we will come to the same conclusions if the experiment was to be replicated, these are both issues of concern when performing scientific research..

5.2 Lack of quantitative data

Grønmo (1996) mentions using qualitative approaches as a follow up study of quantitative experiments. In this context the problem is reversed, if we implement a proof of concept, and evaluate it on the basis of document analysis and interviews, how do we know that our findings apply outside this context? A replication of the evaluation would be of great comfort. But more likely and perhaps more useful would it be if other researchers performed a quantitative or even better what Grønmo refers to as triangulation, combining quantitative and qualitative approach thus having an even more solid base of drawing conclusions. Such a replication could either validate or falsify our claims. Also it would put the prototype of this experiment in a perspective, and a true comparison could be possible.

Dealing with humans one should also put psychology into the picture as humans perceive things differently. Whether a tool is perceived as useful could be highly subjective, it could vary among persons of different sex, positions, cultural background, technical knowledge or other unknown factors.

5.3 Other pitfalls

As the prototype developed might not be state of the art, it might be argued that the results obtained from the evaluation may in fact better represent the implementation knowledge and experience of the researcher, than the actual value of the approach.
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7 Disposition

The master thesis is planned to adhere to the following disposition: 

I. Introduction and Context (10%) 
a) Problem Area and Challenges 

b) My Focus – Proposed Application 

c) Research Project 

i. Research Question and Proposition 

ii. Methodological Approach 

d) Limitations 

II. Theoretical Framework and Literature Review (20%) 
a) Today’s solutions – State of the Art 

b) Today’s limitations 

III. Research Design (10%) 
a) Design Research 

b) Prototype Development 

c) Assessment - Interview, Survey

IV. Prototype – Design (15%) 
V. Prototype – Implementation (15%) 
VI. User Evaluation (15%) 

VII. Conclusion (15 %) 
a) Findings and Conclusions 

b) Validity and Self Critique 

c) Future Research 
8 Time Schedule

The time schedule planned for the master thesis is the following: 

Table 1 Time Schedule

	Activity
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov

	Literature Study
	XXX
	X
	X
	X
	
	X
	XX
	XX
	
	
	

	System Planning
	XX
	XX
	
	
	
	
	
	
	
	
	

	System Analysis
	X
	XX
	XX
	
	
	
	
	
	
	
	

	System Design
	X
	X
	XX
	
	
	
	
	
	
	
	

	System Implementation
	
	X
	XX
	XXX
	XX
	X
	X
	
	
	
	

	System Testing and Refinement
	
	
	
	X
	XXX
	XX
	XX
	X
	
	
	

	System Evaluation
	
	
	
	
	
	XX
	XX
	X
	
	
	

	Data Analysis
	
	
	
	
	
	
	
	XX
	XX
	
	

	Assessment
	
	
	
	
	
	
	
	X
	XX
	X
	X

	Writing Thesis
	X
	X
	X
	XX
	X
	X
	
	XX
	XX
	XXX
	XXX

	Milestone
	XML
	DB
	Web
	Java
	
	
	
	
	
	
	

	Submission to Infomedia
	
	
	
	
	
	
	
	
	
	
	10.Dec


The symbols X to XXX indicates the priority of an activity for each month.
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