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Abstract 
 
This thesis treats the problem of unstructured Intranets and how this could be solved. 
Traditionally this is done by the use of the hierarchical model of the organisation but this has 
been proved not a good solution. This led us to the problem statement; Which guidelines for 
the process of structuring information on an Intranet can be found? The investigation is based 
upon three major areas within system design namely; collecting information, creating ideas 
and finally help to create order and meaning in a chaotic situation. Another important factor 
that affects these areas is user participation. We have used thoughts from Checkland, 
Dahlbom & Mathiassen and Löwgren & Stolterman as our starting point as well as for 
analysing our findings.  
 
The problem statement has been answered through a constant evaluation of the process when 
we conducted a practical work and acted as system designers. The method we used as a 
foundation for our practical work is based upon Object-oriented Analysis & Design. The 
practical work was done at the department for Informatics & System Science at Luleå 
University of Technology.  
 
From the process we have identified nine different guidelines for the process, or things to 
consider and be aware of when structuring information on an Intranet. Examples of our 
guidelines are; Identify preconditions and make a conscious choice of whom you should talk 
to. Try to use familiar concepts when naming the classes and objects. We also find it 
important to create policies about responsibilities and the usage of the Intranet.  
 
During our investigation we have found that Object-oriented Analysis & Design is a suitable 
method for this kind of work. However, we have found some aspects that we believe would 
improve the method. 
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"A physician, a civil engineer and a computer scientist were arguing about what 
was the oldest profession in the world. The physician remarked, "Well, in the 
Bible, it says that God created Eve from a rib taken out of Adam. This clearly 
required surgery, and so I can rightly claim that mine is the oldest profession in 
the world." The civil engineer interrupted, and said, "But even earlier in the 
book of Genesis, it states that God created the order of the heavens and the earth 
out of the chaos. This was the first and certainly the most spectacular application 
of civil engineering. Therefore, fair doctor, you are wrong: mine is the oldest 
profession in the world." The computer scientist leaned back in her chair, smiled 
and then said confidently, "Ah, but whom do you think created the chaos?" 
   Booch, 1995  

 
1. Introduction   
 
Today almost every organisation has a computer based network, an Intranet or a common 
place on the web where all personnel are suppose to share and store information that everyone 
should have access to. Here the personnel should find documents of all kind in a fast and 
simple way. The intention must of course be to make the structure easy to understand for 
everyone so that it becomes obvious for the user where to find the desired information and 
also where to store it. In other words, the user needs to know where exactly to save their data 
and where to find what they are looking for. Today the organisations have discovered the 
disadvantages of an unstructured and anarchistic Intranet (Bark et al., 1998) and that this leads 
to the loss of real use and the loss of user friendliness.   
 
Many Intranets are chaotic with a badly built up structure and the result of this is that the user 
have to guess where his or hers document should be placed (Telleen, 2000). According to 
Nilsson (2000) one of the worst things that can happen to an Intranet is that the users find it 
messy. She also points out that the consequences with an unstructured Intranet are that the 
information will not reach out. Today organisations are aware of the importance of structure 
for the Intranet from the beginning since it is hard to do this afterwards (Bark et al., 1998).   
 
In his document, James Currall (1999) at the University of Glasgow writes about sponsors 
often being dissatisfied with their Intranet and that technology often is blamed for its 
shortcomings when the real problem actually may lay in the information design. Furthermore, 
when an Intranet as well as any other information system is used as a working tool the right 
information must quickly be found (Clare & Stutely, 1995). The thought behind an Intranet is 
that the users should keep themselves informed and one risk with an unstructured Intranet is 
that people choose not to use it because of this reason. In the books that we have read almost 
every author (Bark et al., 1998; Currall, 1999; Gonzalez, 1998; Schneider & Davies, 2000; 
Telleen, 2000) talk about the importance of structure in an Intranet but our opinion is that they 
never describe how to do this in a clear and consistent way. There exist guidelines for 
information systems planning, such as the ones we have found in Turban (1996). However, 
information system planning is a very wide concept, and therefore the guidelines become 
general as well. We have also found guidelines for creating an Intranet but they are of a more 
technical character (Intranet Roadmap, 2000). 
 
We want to make clear that there are two types of guidelines, one for how information should 
be structured, which we do not believe is possible to find since the structure is dependent 
upon the organisation. Because of this there cannot possibly exist any fixed answer that can 
suit all kinds of organisations. The other types of guidelines are for the process of structuring 
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the information. That is, things to consider when you are about to structure information on an 
Intranet. We are interested in the second type of guidelines. 
 
The meaning of an Intranet is that it should support exchange of information inside an 
organisation, both within the different departments but also across the internal boarders that 
exist between the different departments. The most common way to structure an Intranet is to 
build it upon the hierarchical model of the organisation. This way of structuring the Intranet 
according to the organisational chart only make this boarders more obvious for the employees 
instead of encourage co-operation between the different departments (Intranet Architecture, 
2000). Schneider & Davis (2000, p. 2) say that “ the best Intranets encourage collaboration by 
creating shared and familiar spaces that reflect the personality of the company and create a 
common ground for employees”. 
 
We claim that the structure must depend upon how people share information and how 
information flows both within the department and between different departments. That is, 
what tasks, functions and processes the organisation has. The question is how to make it 
visible and adapted to different organisations. This is also the point of view adapted by many 
authors in this field (Bark et al., 1998; Beekman, 1994; Dahlbom & Mathiassen, 1993; 
Gonzalez, 1998; Ljungberg, 1997; Löwgren & Stolterman, 1998). According to them a main 
factor when creating good design is to collect information from the situation where the system 
should be used. Additionally, Löwgren & Stolterman say that besides helping the designer to 
free her mind from old thoughts of how the design process should be conducted, that is 
creativity, the designer also need help with creating meaning and order to a chaotic and too 
complex world. Therefore methods or guidelines for collecting information about tasks, 
functions and processes are needed as well as methods or guidelines for how to free the 
designer from old thoughts. Furthermore the designer needs methods or guidelines in order to 
create meaning and order to a chaotic and complex world.  
 
Systems design then, must be adapted to the organisation and this is also the thought behind 
the object-oriented approach (Mathiassen et al., 1998, 2000). Therefore we want to conduct 
our investigation by using the method Object-oriented Analysis & Design as our foundation 
in order to bring structure to an Intranet. We think that this would function well because “The 
idea that the world could be viewed either in terms of objects or processes was a Greek 
innovation, and in the seventeenth century, we find Descartes observing that humans naturally 
apply an object-oriented view of the world” (Booch, 1991 p. 35). This quotation we use, not 
in order to express anything about the human way of thinking, but because we believe that it 
might be logical for humans that a machine, like the computer, has its content structured in 
accordance with objects. Furthermore, we think that it is logical to collect information about 
tasks, functions and processes and structure it in accordance with objects.  
 
We will in this thesis use the term Intranet with the following definition;  
“An Intranet is a managed, navigable, authoritative, up-to-date, coherent collection of 
information, which enhances the operation of an organisation by making relevant information 
more accessible, in both space and time, to those who need it. It thus adds value to the 
organisation. Any attempt to build technical means of making digital information available, 
without taking account of all these aspects (at least in its overall design) is not an Intranet, but 
just a server” (Currall, 1999, p. 7). Thus, an Intranet that does not take into account the 
organisation with its members and is built without awareness of the part they actually play 
does not fulfil the intention with an Intranet. The definition also makes it clear that an Intranet 
is to be constantly adjusted in order to be relevant and up to date.  
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1.1. Problem statement 
 
Since we believe that a well-structured system gives the user an increased opportunity to work 
in a consistent way when it comes to find and store information, our aim will be to find 
guidelines for the process of creating structure on an Intranet. We want to investigate if it is 
possible to find guidelines for this process that can be used in most Intranet developments.  
 
This leads us to the following problem statement, which guidelines for the process of 
structuring information on an Intranet can be found? 
 
Our thesis will have a twofold aim, first we will try to find a structure for the information on 
the future Intranet at the department of Informatics and Systems Science (ISV) at Luleå 
University. Secondly we will also try to find guidelines for this process. 
 
In order to investigate this question we will conduct a practical work on ISV. In other words, 
we will act as system designers and ourselves go through the process of structuring an 
Intranet. At the same time we will continuously evaluate our work process in which we hope 
to find these guidelines, which is our main investigation.  
 
When our work with this thesis is done we hope that the guidelines we come up with can help 
the designer in her process to create an Intranet that is well structured and supports the 
information exchange within the organisation. We also hope that our practical work will result 
in a well functioning Intranet structure for the department. 
 
 
1.2. Demarcations 
 
The investigation will be conducted at the department for Informatics and Systems Science 
(ISV) at Luleå University of Technology. We will work with a small catalogue in a file 
system called Public, but we will treat the catalogue as a prototype for an Intranet. 
Furthermore, the result will only be a draft and we do not know whether it will be 
implemented or not. 
 
We will not use the entire OOA&D method, since we already in the problem-domain analysis 
will create the structure for the future Intranet. Furthermore there is so much that is already 
established when it comes to Public, since it has been in use for a long time. This means that 
we will not consider things such as the technical platform, interfaces or functions. Anyway, 
the later steps in OOA&D do not affect structure so much that it would totally change our 
model of the Intranet. The OOA&D method must also be remembered as an iterative method 
and this means that even if the method has proceeded for some time, the initial steps can be 
re-analysed. 
 
 
1.3. Disposition 
 
The thesis is built in the following way. We begin in chapter two, Theory, with theories for 
analysis, which is about system design in general. The reason for this is that we want to 
declare our framework of ideas in this area. In the same chapter we will also describe the 
theory for method, which are the thoughts behind OOA&D since this is the foundation for our 
practical work. This chapter will end with a summary of the theories.  
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We continue in chapter three, Method, with a description of our work method for the practical 
work and also our method for answering our problem statement. Chapter four will describe 
our area of concern, which is the system design process, or how our practical work has been 
conducted at ISV. This is divided into three areas, collecting information about the situation, 
creativity for generation of ideas and finally creation of structure.  
 
The thesis continues in chapter five Analysis and discussion, with an analysis of our work 
process for designing the Intranet with reference to the method we outline in chapter three as 
well as our framework of ideas, which is found in chapter two. It is followed by an analysis of 
the future Intranet, or the model of structure that we have created in relation to criteria for 
evaluation of software. Finally we briefly discuss the method that we have used.  
 
In chapter six Conclusions, we begin by summing up our thesis so far before we state our 
final conclusions and discuss reliability and validity of our research. Finally suggestions on 
further research are given in chapter seven. 
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2. Theory   
 
This chapter starts with thoughts about system design and is based on three different 
authorities in this field. That is, we will briefly describe system design according to 
Checkland (Checkland & Scholes, 1999), Dahlbom & Mathiassen (2000) and finally Löwgren 
& Stolterman (1998). These people are some of those who have influenced us and we will use 
their thoughts later in order to be able to evaluate our own work process. We will also 
describe the thoughts behind the Object-oriented Analysis & Design that will guide us in our 
practical work (Mathiassen et al., 2000). Finally we will make a summary of the theories. 
 
 
2.1. System design according to Checkland 
 
The reason why we want to include Checkland’s (Checkland & Scholes, 1999) thoughts into 
the thesis is because he is the one that has influenced us the most when it comes to systems 
design. He has during several years developed a methodology for system design. The method 
we will base our practical work on, OOA&D, also built parts of its process on his work, the 
Soft System Methodology (SSM). Nevertheless, SSM is a methodology or an approach, 
which is a way to position oneself when researching. It is not a method; the use of SSM can 
mean the use of other methods at the same time. Checkland is thus not solely talking about 
data systems design, but systems of social character where people are involved. The solution 
of the system to be designed need not be a computer based system, it can as well result in a 
system design for the organisation, the specific situation and so on. Checkland in his turn 
builds his ideas upon Action Research (AR); that is, the designer takes part of or intervenes in 
the situation in order to improve it (Blaxter, Hughes & Tight, 1996). 
 
Checkland & Scholes (1999) are, like many others, talking about co-operation with the users 
and the importance of a design resting on a well-conducted investigation of the problematic 
situation. This can only be done by close collaboration with the people involved at the 
organisation. In order to fully understand the problematic area Checkland & Scholes suggest 
that the designer start with formulating what be regarded as the problem. This is done during 
what they call the Finding out-phase. When doing this the designer should get herself as rich 
picture of the situation as possible and take into consideration the effect she have as a 
designer. The rich picture is a characteristic of SSM; pictures are used as much as taking 
notes and writing. Representing different things pictorially is one kind of a rich picture but, 
“best known is the policy of representing the problem situation itself in the form of so-called 
‘rich pictures’ ” (Checkland & Scholes, 1999, p. 45).  
 
The concept of ‘rich picture’ is thus discussed (Lewis, 1992) and the confusion around this 
concept stems from the lack of an explicit rich picture (Atkinson in Lewis, 1992). Lewis has 
examined the nature and use of the technique of rich picture building as well as the sources of 
the confusion surrounding it. He finds that Checkland is talking about rich pictures as an 
appreciation of the problem situation and in order to get this appreciation many diagrams and 
different methods can be used. This would imply that the actual drawing of pictures is a 
means to reach a thorough understanding and that the use of rich picture diagrams is 
preferable but not necessary. Thus, it is not stated that the use of rich pictures is required. In 
his paper Lewis is also citing Wilson, which is describing the diagrams as ‘pictures of the 
situation’ in order to avoid them being mixed up with ‘rich pictures’. Further, if a drawing is 
said to be a rich picture it should evolve during the investigation since the process of 
appreciating the situation is an on-going process that continues through the whole 
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investigation. Or, in other words, the rich picture should change according to the deeper 
understanding the researcher gets.  
 
To get the rich picture (as an appreciation of the problem situation) the designer should 
conduct different analyses. One of them is the logical analysis, that is, which processes, 
structures and what climate the situation holds, but with SSM Checkland intends to go beyond 
dealing with these matters only. To begin with Checkland talks about the cultural analysis, 
which is done in three steps, where the first is an analysis of the intervention, known as 
Analysis One. The designer should find out who is the client, problem owner and problem 
solver in this situation. The role as client should be given the one/s supporting the 
investigation. Problem solvers are those who want to do something about the situation. 
Problem owners finally are the one/s that gains on solving or at least improving the 
problematic situation. Problem owner is identified by the person conducting the investigation, 
or in other words, the problem solver (Mirijamdotter, 1998). Each of these gives their version 
of the problem situation, why they regard it as a problem, their expectations and finally their 
view on when the problem can be regarded as solved.  
 
Next step imply analysis of the social system, also called Analysis Two, which is what roles, 
norms and values the system holds and also how these changes between the actors in the 
system. Finally there is an analysis of the political system, or Analysis Three, where one 
identifies where power is found and how it shows. When all this is done the designer have a 
rich picture of the situation and moves ahead towards modelling relevant systems, compare 
them with models and identify differences between models and the real world. On the other 
hand it is also possible to begin by making models based upon the pre-understanding that the 
designer has about the situation and then with these models as a foundation gather the rich 
picture (Checkland & Scholes, 1999). This is only one part of an on-going process that 
continues throughout the whole investigation. Then the people involved and affected makes 
changes that are systemically desirable and culturally feasible before they take action to 
improve the situation. SSM, finally, like many other methodologies and methods should be an 
iterative process, not performed in a stepwise way.  
 
 
2.2. System design according Dahlbom & Mathiassen 
 
Systems design can be conducted through three different paradigms or approaches, according 
to Dahlbom & Mathiassen (2000). The first is the construction paradigm, which focus on the 
complexity of the problem. Designing by this paradigm is mainly done in a top-down fashion, 
which means that the system development is done through decomposing and refining an 
abstract conception of the whole into its concrete components. It is also driven by the 
specification so the challenge becomes to develop a system that is in accordance with the 
specified requirements. It is thus a stepwise refinement with an underlying assumption that a 
well-defined problem is given. Here a rational and analytic strategy is suggested in order to 
create a data system. User involvement is rare; the user plays a passive role and is only 
providing information for the designer. The designer holds the view that system development 
is the solution on a given data-process problem. This is a view that is shared by the other kind 
of paradigm, the evolution approach. 
 
The focus for the evolution approach is uncertainty. An experimental strategy is suggested to 
solve the problem. The problem is regarded as given and the criterion for success is almost 
the same as for the construction paradigm, but there are other kinds of qualities included. In 
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the evolution approach there are awareness about the context in which the system should 
function as well as individual interpretations from each of the users. This means that limited 
knowledge, resources and also limited capacity for the designer regarding developing new 
and useful insights bound the process. A system developer is not capable of recognising all 
alternatives. The effect of this will be “that the best we can hope for is bounded rationality- 
that is, systems developers who exercise “satisfying” rather than optimising behaviour” 
(Dahlbom & Mathiassen, 2000, p. 99). In this approach are designers regarded as scientific 
investigators, not economic human beings. The use of prototypes and other experimental 
artefacts is intensive and time is spent on identifying and experimenting with possible 
solutions. They work in a bottom-up fashion and are strongly dependent on problem owners 
and future users. This implicates that besides being a technical expert the evolutionist 
designer also must act as teachers and facilitators, or in other words, the designer need to be 
an expert in communication as well. 
 
Finally there is the intervention approach where the problem is not regarded as given and 
system development is seen as an integral part of organisational change. That is, system 
development is not isolated from the life of the organisation and the system they will design is 
seen as a vital part of that organisation. The designer thus takes responsibility for the actual 
use of the data system as well as the design. This leads to the challenge of understanding and 
changing established traditions in the user organisation, the project group and the 
development organisation. In order to do this the designer must be aware of the differences 
between what we are supposed to do, what we say and think we do and what we actually do. 
The investigation for the system to be designed thus must be conducted according to this. 
There is the formal aspect of the methods and procedures in the organisation and this can be 
found in handbooks and standards. Then there are opinions from those acting in the 
organisation and finally there is the actual behaviour, which we believe that the designer 
needs to observe and/or takes part of. The intervention approach actually suggests the 
designer to actively take part and participate in the organisation. Dahlbom & Mathiassen 
mean that some would say that this approach takes the designer “too far away from the 
technical world of computers and into the social world of organisations” (Dahlbom & 
Mathiassen, 2000, p. 126).  
 
These three paradigms or approaches are clearly different and there are no criteria for when to 
use which one. However, to switch between them is not easily done, so the designer makes a 
choice. The choice probably rests on what worldview the designer have. The specialisation 
demanded from each of them is not easy won and needs constant cultivation. Through this 
process the designer also gets an identity, which is something not changed over night, 
according to Dahlbom & Mathiassen (2000).  
 
Dahlbom & Mathiassen claims that the system designers task is “problem solving in the 
complex context of organisational information processing” (Dahlbom & Mathiassen, 2000, p. 
131). They also make clear that the problem looks different from time to time. It might be 
clear-cut and then the construction approach can be chosen as strategy. If the situation is 
uncertain maybe the intervention approach will help us more. But it is most likely that the 
problem lies between these two, which leaves us with the evolution paradigm. Finally the 
authors say “a more dynamic way of thinking views the three paradigms as stages in a process 
of development” (Dahlbom & Mathiassen, 2000, p. 132). However, we find it contradictory 
that Dahlbom & Mathiassen first separates the different paradigms or approaches and claim 
that it is not easily done to shift between them and then say that this can be done depending 
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on how the problem looks. If system design is situation dependent, as we believe it is, then we 
regard the later view as the most likely.  
 
When the system is finished it is of interest to evaluate and measure the qualities. Just like 
Löwgren & Stolterman (1998) Dahlbom & Mathiassen (2000) is separating technical from 
software issues. To be able to analyse there are a number of criteria to be used1. Regarding the 
software the criteria correctness, reliability, efficiency, integrity and usability are suggested. 
Then there are criteria addressing modification of the software such as maintainability, 
flexibility and testability. Finally there are three criteria concerning the transformation of the 
software to operate in new environments, these are portability, reusability and interoperability 
(Dahlbom & Mathiassen, 2000). Each of these criteria are explicit defined so the terms have a 
precise meaning. Correctness, for example, reflects to what extent a program satisfies the 
specification and the user objectives. Maintainability is about what effort is required to locate 
and fix errors in the program.  
 
However, measuring qualitative criteria cannot be done in an objective way. The quality itself 
as well as the principle used to weigh it might reflect personal preferences instead of an 
objective view. According to Dahlbom & Mathiassen (2000, p. 152) “All qualities are 
subjective, relative to the subject making the attribution”. 
 
 
2.3. System design according Löwgren & Stolterman 
 
When people are talking about design and what makes it good quality design there are no 
fixed answers. Löwgren & Stolterman (1998) say that this judgement must be done with the 
specific situation in mind. Even if it is almost impossible to say what good design is they 
further claim that it needs to be done, and that it is an individual judgement done by the 
designer and the users.  
 
In general it is important to free the designer from theories about how design should be 
conducted. This is, according to Löwgren & Stolterman what knowledge in design theory 
should tackle. But, they continue freeing is not enough, any designer needs help in creating 
order and meaning in a perceived chaotic and complex world.  
 
Löwgren & Stolterman mean that every design process is unique, with its own elements and 
factors. These changes from one time to another and make it hard to foresee the design 
process. Nevertheless they point at three things that affect the design at every situation and 
these are people, preconditions and the situation itself. This is something that Löwgren & 
Stolterman share with Checkland & Scholes (1999). In the same time there are always factors 
that limits the design such as time, resources, resistance against changes, demands and 
preconditions that can not be met, contradicting interests, wishes that are incompatible and 
conflicted power relations. However, we regard these limiting factors as situation dependent 
as well. In spite of this a good design should be created, and therefore Löwgren & Stolterman 
claim that it is important that the designer have a personal view of what constitutes good 
design. Löwgren & Stolterman also talk about the adequate design by this they mean 
acceptance of the pre-conditions. From this standpoint the most suitable design should be 
created. 
 

                                                            
1 For further explanation of each criterion see Appendix I. Glossary. 
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Further Löwgren & Stolterman points at the necessity for the designer to get insight in who 
the users are, what competence they possess, how they experience and imagines their task as 
well as other situation bounded conditions that exists. In other words, they argue for designing 
in co-operation with the users. They also say that the final product, which is to be designed, 
should co-exist with the user view of what the process really is about.  
 
When it comes to measure the design there are certain properties that are easier to express an 
opinion of such as technical capacity, material properties and basic structural properties. The 
qualitative properties are on the other hand more difficult to measure. Things such as 
usability, flexibility, durability, social suitability and ethical or esthetical issues have no 
common platform of how this should be done in order to reach agreement of what constitutes 
good design.  
 
 
2.4. Object-oriented Analysis and Design  
 
We have chosen OOA&D as the foundation for our practical work because it is created with 
the intention to support the construction of computer based systems. We believe that it can 
help us in the process of developing information structure for an Intranet that is based on 
organisational processes. The fact that this method is created out of an object-oriented 
approach is also an advantage since it is then possible to use it together with other object-
oriented techniques such as object-oriented programming. Another reason why we wanted to 
work with this particular method is because it uses parts from Checkland’s SSM, a 
methodology that we find very useful, when it comes to understanding organisations.  
 
OOA&D is a method for conducting analysis and design in order to create computer based 
systems out of an object-oriented approach. The method is developed by Mathiassen 
(Mathiassen et al., 1998; 2000). Traditionally analysis and design is described separately, the 
idea behind OOA&D is to bring these two phases together.   
 
The definition of Object-oriented design in general is described as “a method of design 
encompassing the process of object-oriented decomposition and a notation for depicting both 
logical and physical as well as static and dynamic models of the system under design” 
(Booch, 1995, p. 37). Further Object-oriented analysis in general is defined as“ a method of 
analysis that examines requirements from the perspective of the classes and objects found in 
the vocabulary of the problem domain”  (Booch, 1995, p. 37). 
 
Since OOA&D is a collection of principles, and not a concrete technique for analysis and 
design, the method must be tailored to suit the project in focus. Besides object-orientation, the 
method is built upon ideas from Soft Systems Methodology and Structured Analysis and 
Design. It also contains use-cases from Jacobson and their design criteria’s comes from Gilb 
and Meyer (Mathiassen et al., 2000). The most important goal of OOA&D is to design 
systems without any great uncertainty. Important design qualities that the designer wants to 
accomplish with OOA&D is; simplicity, flexibility and user friendliness. The thought is to 
design a solution that could be implemented both technically and socially. 
 
OOA&D encourage reuse of already working solutions both when it comes to classes and 
objects and also of analysis- and design patterns. They believe that ”there is no need to 
reinvent the wheel” (Mathiassen et al., 2000, p. 11). A pattern is described as ”a generalised 
description of a problem and a related solution” (Mathiassen et al., 2000, p. 11). It is 
expressed as a configuration of objects or components that can be used to inspire designers 
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during their analysis and design. A pattern is said to be simplified and abstract and it must be 
adapted to the specific factors of each new situation.  
 
OOA&D has got four general analysis and design principles, namely; 

1. Model the context 
In order to be useful in the organisation the system must fit its context. That is it must 
fulfil the users needs and wishes. 

 
2. Emphasise the architecture 
The system architecture must be easy to understand for the users and flexible in its design 
so that modifications and improvements can be done. 

 
3. Reuse patterns  
The reason for this is because they see no meaning in redeveloping a working solution. It 
will also save time for the designer.  

 
4. Tailor the method to suit specific projects 
Mathiassen et al. claim that every project is situation dependent and has unique 
conditions.  

(Mathiassen et al., 2000, p. 18)  
 
To be able to handle complexity and to be able to create a view of the system, OOA&D uses 
classes and objects. When working with OOA&D one can use any object-oriented notation 
there is. Unified Modelling Language (UML) (Fowler & Scott, 1999) is used in OOA&D 
because it is well established and because it separates process and notation just as OOA&D. 
There are three main principles for good design according to OOA&D: ”A good design has 
no major weaknesses. A good design balances several criteria and a good design is usable, 
flexible and comprehensible” (Mathiassen et al., 2000, p. 186). 
 
The method of OOA&D consists of four main activities namely problem-domain analysis, 
application-domain analysis, architectural design and component design (see Figure 1). 
Because the method is iterative it is possible for the designer to go through the phases over 
and over again as well as in parallel. It is also possible like in our case to choose only some of 
the phases to work with. Since we believe that the structure we are about to create will be 
found in the problem-domain analysis together with the system choice will we only use these 
phases in our work process. This is the reason why these phases are the only ones we explain 
in depth.  
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Figure 1. The main activities in OOA&D together with System choice.  
 
 
Thus, before the main activities are conducted the designer has to make a System choice, 
showed in the upper-left corner in Figure 1. The System choice consists of three sub-activities 
and these are situation, ideas and systems (Figure 2). That is the designer must get an insight 
into the situation (collect information), create ideas (creativity) and finally choose what is 
important for this particular system. The System choice phase is over when a final system 
definition is stated.   
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Figure 2. Sub-activities in System choice (Mathiassen et al., 2000) 
 
The system definition from the phase of System choice then follows into the next phase, 
which is one of the four main activities, the Problem-domain analysis (Figure 3). Here the 
sub-activities classes, structure and behaviour are in focus. This phase results in a model of 
the problem domain.  
 

 
Figure 3. Sub-activities in Problem-domain analysis (Mathiassen et al., 2000) 
 
Thus, this object-oriented method is based upon activities not performed in a stepwise way 
where the first step has to be finished before you can move on to the next. Instead they might 
be conducted in the way that suits the designer. The method is using principles not rules and 
because of this the designer is free to choose those parts that can be applied to her project. 
 
 
2.5 Summary of the theories 
 
When it comes to system design there are three areas that we believe is of great importance, 
those we have mentioned in the Introduction namely collecting information, creativity and 
help to make meaning and order in a chaotic situation.  
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First, in order to be able to conduct a system design the gathering of information is crucial. As 
a designer a thorough understanding of the situation where the system is about to function is 
absolutely necessary. Without this the system cannot fill the purpose that was intended. One 
way to get this understanding of the situation is through user involvement, which is suggested 
by Checkland (Checkland & Scholes, 1999) as well as Löwgren & Stolterman (1998) and 
Dahlbom & Mathiassen (2000). In OOA&D (Mathiassen et al., 2000) the degree of user 
involvement is high and the method gives many suggestions of how and where this can be 
done. Examples of this are the drawing of rich pictures and that the system choice should be 
done by the users. The final system is thus built in co-operation with the end-users. 
 
Secondly, the designer must be aware of the importance of creativity. In order to create 
something new the designer must be able to free his or hers mind from old thoughts (Löwgren 
& Stolterman, 1998). Dahlbom & Mathiassen (2000) means that creativity should be balanced 
against control since both is needed even if they contradict each other. OOA&D suggest three 
different techniques for the designer to develop his or her creativity that is examples, 
experiments and/or metaphors. 
 
The last area points at the importance that the designer need help in his complicated task to 
create meaning and order in a chaotic situation (Löwgren & Stolterman, 1998). This we 
interpret as the reason why design methods and methodologies (such as OOA&D & SSM) as 
well as principles and guidelines are invented. Even if the design process is situation 
dependent there is a need for some kind of support for the designer. This opinion we find 
support for in Checkland & Scholes (1999) and Dahlbom & Mathiassen (2000) as well.      
 
With this we leave the theory chapter and continue in the next chapter to describe the method 
we will use in order to answer our problem statement. 
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3. Method 
 
In this chapter we begin to describe our research approach before we present our work process 
in brief. Then we move on to describe our work process in detail. Then follows our 
framework for analysis, which is divided into two parts. First we give a description of our 
method for analysing the work process, which hopefully will result in guidelines for this 
process. This is followed by a description of our method for analysing the final structure 
model. The chapter ends with thoughts about reliability and validity connected to qualitative 
research. 
 
 
3.1. Research approach 
 
Our investigation will be conducted in an Action Research manner, which is a qualitative 
approach. That is we learn about the process from actually going through it ourselves. 
According to Blaxter, Hughes & Tight (1996, p. 63) the definition of Action Research is “... 
the study of a social situation with a view to improving the quality of action within it”. It can 
also be explained as a kind of inquiry where the researcher must maintain a self-reflective 
relationship to his or her work.  The researcher should thus improve the situation where the 
practice takes place, understand this practice and also understand the situation where this 
practice is done.  One superior thought behind this research approach is that it should support 
problem-solving or organisational development and another main characteristic is that 
learning takes place during the actual work process. Action research does not aim to test the 
theories in a “scientific” way. Instead it tries to explore the usefulness of the theories in order 
to make people act more intelligent and skilfully. Thus, the theories are validated in a 
practical way (Blaxter, Hughes & Tight, 1996).  
 
One reason why we will conduct AR combined with a theoretical work is because we believe 
that it will provide us with an even richer picture than if we would have done a purely 
theoretical investigation. However, the main reasons are that this will increase the quality of 
our thesis as well as the trustworthiness of our results. We have chosen to work with Object-
oriented Analysis & Design (OOA&D) (Mathiassen et al., 2000) as the starting point for our 
work process. The reason for this is that as far as we know the method has not been used to 
structure information on Intranets before. We are also attracted by the thought that it, as we 
already pointed out, might be natural for human beings to think in the concept of objects 
when it comes to data systems. Furthermore, we see an advantage in the fact that object-
orientation includes a whole concept from analysis and design to programming which mean 
that you can be consistent in your work method from the beginning to the implementation of 
the system. The method of OOA&D both has in itself and creates structure for the system to 
be designed, which is what we want to achieve by our practical work. 
 
 
3.2. Our work process in brief 
 
A total picture of our method is shown in Figure 4. We will start with getting an 
understanding of the situation (Step 1 in Figure 4). This will be done through discussions with 
the users by the drawing of rich pictures. We will also discuss the department on basis of the 
Viable System Model. We continue in Step 2 (upper-right in Figure 4) by creating ideas with 
the help of metaphors and the FACTOR-criteria. Then follows Step 3 where the system 
choice is in focus. The main activity here is to formulate different system definitions for the 
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future Intranet. This ends the phase of System choice and it results in a final system 
definition, which will be chosen by the users (middle of Figure 4, to the right) at the 
Workshop later on.  

 
 
Figure 4. Our method. 
 
Then we will move on to the Problem-domain analysis. The first task in Step 4 will be to 
identify classes and objects, which will be followed by Step 5, creation of structure. The 
Problem-domain analysis will result in a structure model (to the left, in the middle of Figure 
4), which together with the system definition will be included in Step 6, the Workshop. The 
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result from the Workshop will be a final system definition approved by the users involved. 
This will end our practical work process.  
 
The next step, 7, is to analyse our structure model by using design criteria. Step 8, analysis of 
the work process, is something that actually will be going on during our whole investigation 
but now will be analysed in detail through the use of design theories. Finally in Step 9 (down 
to the right in Figure 4) we hope that our investigation will result in guidelines for the work 
process of creating structure for the information on an Intranet. 
 
 
3.3. Our work process in detail 
 
In order to create a structure for Public at ISV and thereby be able to answer our problem 
statement, which is guidelines for the process of creating structure on an Intranet, we will 
conduct our work according to the steps 1 to 6 in Figure 4. A more detailed description of 
each step will now follow.  
 
 
3.3.1. The situation at the department 
 
We will enter the situation at the department with the intention to gain an insight into their 
situation, which is the first out of three activities when making a system choice according to 
OOA&D (Step 1, Figure 4).  We will begin our investigation by having discussions with the 
personnel one by one where they will draw what the developers of this method calls rich 
pictures. Because we believe that it will be helpful to maintain focus during these discussions 
we will ask them to focus on information exchange since this is the main task for an Intranet. 
This is something that we have come up with ourselves and it is not mentioned in OOA&D. 
These rich pictures will be used as foundations for the discussions and while drawing them 
we will ask the personnel to focus on information exchange. According to Mathiassen et. al 
(2000) is this one way to use the pictures. The rich pictures that the personnel draw will 
include; entities such as people, machines, rooms and so on. They are also expected to draw 
relationships, processes, structures and problems that they see connected to their work, all 
according to OOA&D. 
 
OOA&D suggest that an organisational model is used as a complement to the method and we 
have chosen the Viable System Model (VSM), which is described in Appendix II. The reason 
for this choice is that VSM is more than an organisational model and can also provide us with 
a full view of what the department looks like. It takes in account the information flow within 
the organisation, how this can be analysed and designed and information exchange is what 
Intranets are about. We will include VSM into the discussions with the personnel and through 
this we will talk about their view of the organisation today. By using VSM we hope to 
improve our knowledge about the department and thereby gain an even richer Picture of ISV.  
 
 
3.3.2. Creating ideas for Public 
 
Creating ideas is the second activity in the phase for system choice (Step 2, Figure 4).  After 
the interviews we will start working with some metaphors to expand our view of the system 
we are about to create. The method also suggests two other ways to help the designer to gain 
some new ideas namely experiments and examples. We will use metaphors since we already 
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know that the department suffers from work overload and we want to save them time. 
Experiments are very time-consuming so we will not to use this approach. Regarding 
examples we feel satisfied with what the literature have described. This left us with the 
metaphors which we regard the most useful when it comes to free ourselves from old ideas 
and according to Löwgren & Stolterman (1998) is the only limit the designer have got her 
own imagination.  
 
 
3.3.3. Finding system definitions and creating structure for Public 
 
The third and last activity in the system choice phase is called System, which includes 
generation of several system definitions (Step 3, Figure 4). We will begin by using the 
FACTOR criteria as a foundation for finding different system definitions as suggested by 
OOA&D. The reason for this is that we hope to get help through these criteria. FACTOR 
stands for; 
 
Functionality. The functions of the system that should support the problem-area. 
Application domain. Which addresses those parts of an organisation that administrates 
monitors or controls a problem-domain. 
Conditions. The conditions under which the system will be developed and used. 
Technology. By this is meant both the technology used to develop the system but also the      
technology used to run the system. 
Objects. The main objects of the problem-domain. 
Responsibility. The systems overall responsibility in relation to its context. 
    (Mathiassen et al., 2000, p. 40) 
 
We will look at the functions of the system that should support the application area and what 
parts of the organisation that administrates, monitor or control the problem domain. After this 
we continue by stating under which conditions the system will be developed and used. Finally 
the main objects of the problem domain will be identified and also the systems overall 
responsibility in relation to its context. 
 
When this is done we will sit down and formulate different system definitions. This will be 
done based upon the FACTOR-criteria and the metaphors. At the same time we will also start 
to identify classes and objects that we hope to find in the vocabulary of the personnel (Step 4, 
Figure 4) in order to use their words when we are naming the different classes and objects. 
We mean that this clearly shows that OOA&D and thus our work process is not linear. Instead 
the phase System choice and the phase Problem domain analysis will be conducted in parallel. 
When this is done we will try to group the classes and objects and look at how they are related 
in order to create a structure for the information (Step 5, Figure 4). Then we plan to e-mail a 
list of different system definitions to the personnel. The reason for this is that we want to give 
the personnel an opportunity to reflect upon the definitions and thus not be expected to choose 
one directly. 
 
We plan to finally gather all the personnel for a workshop (Step 6, Figure 4) were they would 
have a chance to give their opinion and discuss which, possibly in combination with another, 
system definition they choose.  The personnel involved will also have the opportunity to react 
upon our suggestion of classes, objects and structure for their Intranet. The idea to have a 
workshop is ours. OOA&D do not suggest this or any other alternative but we believe that 
this might be helpful.  
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According to OOA&D  “the system must offer a useful model of the problem domain” 
(Mathiassen et al., 2000, p. 12). It is here the designer have to investigate what information 
the system should hold. In other words, which classes and structure it should have. We will 
not include Behaviour even if this is one part of the Problem-domain analysis because we do 
not find it necessary to consider how the personnel actually behave in relation to functions 
when we are about to create structure.  
 
During the workshop we will show them our view according to VSM in order to reach a 
common view of their situation. Finally we also will show them a suggestion of different 
classes and objects and a structure belonging to this. Together they should agree upon a final 
structure for the Intranet. When we have reached this point we plan to bring together our 
findings as well as the process we have used before we move on to the next step, which is 
how to analyse our work process and the model we have created. 
 
 
3.4. Framework for analysis 
 
Our analysis will be conducted in two steps. The reason for this is that we cannot answer our 
problem statement if the result of our work process, that is the structure model, cannot be 
regarded as a good solution that actually improves the Intranet. This we believe must be 
stated. Therefore the analysis is divided into two parts where the main focus for our thesis, 
guidelines for the process, will come first followed by the analysis of the structure model.  
 
Part 1. Through our practical work we will constantly evaluate the process (Step 8, Figure 4), 
which we hope will result in guidelines for this process (Step 9, Figure 4). This will be done 
through a comparison and discussion with the design theories, described in Chapter Two. 
 
Part 2. In order to evaluate our structure model we will use eight criteria for computer systems 
(Step7, Figure 4). The six first criteria are correctness, reliability, efficiency, integrity, 
usability and maintainability (Appendix I). We have chosen to use these since they address 
the use of the system and our thought is that the structure should support the use. An Intranet 
should also be useful and effective, so we will also analyse according to these two criteria, 
usefulness and effectiveness. 
 
 
3.5. Reliability and validity  
 
Because our thesis is made from a qualitative point of view through Action Research we want 
to describe reliability and validity from this approach.  
 
In order to prove that the result that is found is reliable, that is truthful, a description of how 
the collected data was treated is essential. This must be done in a systematic and honest way. 
According to Gunnarsson (2000) the researcher also has to describe the conditions under 
which the investigation was made and how the result has developed from the process in the 
report.   
 
Validity can be discussed through different concepts and one is communicative validity, 
which address the importance of the researcher to re-tell her own pre-supposed thoughts and 
how the research process was conducted i.e. the gathering of data, interpretation, analysis and 
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result. To do this in detail is very important when it comes to qualitative research 
(Gunnarsson, 2000).  
 
Pragmatic validity is another kind of validity and this could best be explained with a question 
that is; is the knowledge that you get from your research useful? Without usefulness 
knowledge becomes limited (Gunnarsson, 2000).  
 
That will end our Chapter Three, Method, and the thesis now continue in Chapter Four with a 
description of the practical work at ISV.  
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4. The process for structuring the Intranet at the department 
 
This chapter starts with a description of the department of Informatics & Systems science 
based upon the three areas mentioned in chapter 2.5. The areas are collecting information, 
creativity and make meaning and order that is creating structure. We will now present our 
findings at ISV according to these areas. Finally the structure with classes and objects is 
found as the last part of the chapter. 
 
 
4.1. Collecting information about the situation 
 
The collection of information was mainly done through the discussions with the personnel. 
We have divided this information into five parts and starts with general information about 
ISV followed by entering the situation, the department according to VSM, information flow 
and finally thoughts about the future Intranet. 
 
4.1.1. The department of Informatics & Systems Science 
 
The department for Informatics & Systems Science (ISV) is one of many included in the 
Institution of Economics & Social Sciences (IES) at Luleå University of Technology (LUTH). 
As for every department at the University the department’s work is controlled by the business 
assignment. This is divided into three major parts namely; Education, Research and 
Information to society. To complete its purpose the department has to fulfil each one of these 
three missions.  
 
The personnel at the department consist of the following roles, a Director of studies, a Head 
of the division and the others are teachers and researchers. There is also a secretary who is 
borrowed from another department and therefore only works part time for ISV. The reason for 
this is that the former secretary has retired. Because of this other personnel have to do some 
work that actually should be done by a secretary. Most of this workload is today placed on the 
Director of studies. Thus, totally the department consists of nine persons. However, one of the 
personnel, an industrial candidate for doctorate spends very little time at the department. 
Roles within the department might sometimes be a little fuzzy. One person often has got 
many different roles in different situations. For example one employee can have the role of 
researcher, teacher, and supervisor and further on. This means that who are in the superior 
role also changes in different situations. 
 
 
4.1.2. Entering the situation  
 
We started this work with getting a quick view of the system ourselves in order to get a first 
understanding of the problematic area. It consists of a file and catalogue system, originally 
structured (or not structured at all) by the two persons that have been at the department from 
the beginning. Because they were only two there was little or no need for Public. This is also 
the reason why they never bothered to create a clear structure. Today Public is a very small 
system and, this is important, it is not an Intranet according to our definition that we stated in 
the Introduction. 
 
Next step was to discuss with one of the personnel who have not used Public so far, in order 
to get new end-users view of the system. We asked her to locate Public and then comment on 
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what she saw while we observed her working. The personnel could not find the system at 
first. Later it shows that she did not have access to Public from her computer, this was 
something that she did not know. Finally we found another computer that we could use for 
our work. The first comment that the personnel said when she got a look at the system was 
that she found it messy. She sometimes could se a tendency of a structure but often she did 
not know what the catalogue name stood for. In some cases she had suggestions of new 
names. When she was asked if she would use the system in the future the personnel answered 
that she had no choice since this was the only common place to store information at the 
department. However, the metadata that came with the files she found quite acceptable. 
 
When this was done we proceeded by entering Step 1 of our method (Figure 4) that is we 
talked to the personnel individually (Appendix III). The personnel we have chosen to talk 
with are the potential end-users and also administrators of the future Intranet. We have 
included seven of the nine people working at this department in our investigation. The reason 
for this is that the two persons not involved in our investigation spend very little time at the 
department and they do not use Public. During these discussions we asked them to draw 
pictures of things that they saw connected to their work at the department while they were 
talking. The focus, we told them, should be information exchange since this is what the future 
Intranet is about. The discussions have provided us with the following information.  
 
First of all, the information that every individual has got on their computer should not be 
available to others. The information that is common for all personnel should be placed on 
Public. All of the users have more or less expressed their dissatisfaction with Public as it 
looks today. They say that it is hard to find information because the lack of structure. Many 
documents that people want to work with are not available and if they are, they can be hard to 
find. No one is responsible for the file system as a whole and they claim that this makes it 
even more difficult to create a structure that lasts. It also affects the possibility to avoid 
redundancy and consistence. Today everyone is responsible for the information that they have 
put there. The effect of this is that there are a lot of old rubbish lying around and nothing is 
done about it. Another difficulty is that people have not been consequent while naming their 
files. Sometimes the names do not describe what information that particular catalogue or file 
hold. Finally many of the personnel believe that Public is an unused resource that could be 
much more useful if the structure was improved. 
 
 
4.1.3. The department according to the Viable System Model 
 
With the Viable systems model we had discussions with each individual about what they saw 
in the different subsystems and how the information flow worked (Step1, Figure 4). After a 
couple of discussions we did no longer see a need for a discussion about VSM so we changed 
our way of tackling this issue. Instead of starting the discussion with an empty VSM model 
that they would fill in, we gave them a suggestion of the model as the people before them saw 
it and then they could agree or disagree with it. Over all they all agreed upon the suggestion 
for model that we made that is all the personnel have a quite common view of the 
organisation. 
 
Because we are about to design an Intranet for the department ISV we found it most 
appropriate to look at the department as a whole for this analysis. This means that it will also 
be the recursive level chosen.  
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With this in mind the analysis regarding VSM would be like this; in system V we find the 
business assignment, earlier mentioned. The concentration lies on where the system in focus 
is heading and is the thinking part of the whole organisation (Beer, 1985; 1995). The Head of 
the division and the Director of studies should conduct this. Anyway, the person with the 
function as Head of the division has been assigned this role but she never really wanted the 
title. She told us that she does not regard herself as the Head of the division. The other 
personnel have the opinion that there are uncertainty regarding this role and they wish that it 
would not be as vague and unclear as it is. The consequence will be that system V is not 
functioning, as it should. Instead the responsibility for system V is sent further down in the 
system. The Director of studies is the person who remains and therefore she is the one 
responsible for system V in practice. Anyhow the Head of the division is also responsible, 
formally. 
 
In system IV where the strategic planning and development is done, the same two persons as 
in system V appears. This is not surprising since there are only seven people that run the 
system. Because of the democratic spirit that exists on the department we here find the 
department meetings as a part of the environment for decisions (Beer, 1995), which is what 
system IV is about. All personnel we talked to take part of these department meetings and 
they are held on a weekly basis. Here they all can have their say in every issue even if the 
person responsible for the question is also the person who has to make the final decision. The 
personnel believe that the reason for the department meeting is found as an actor in system IV 
depends on the missing Head of the division. 
 
When it comes to system III we once again find the Director of studies taking the function to 
govern the stability of the internal environment of the department. But as well as in system IV 
the department meetings are also an actor. In other words all seven of the personnel are taking 
part of the activities that are connected to system III, such as the tactical planning, planning of 
the day to day work activities and so on.  
 
Traditionally research lays the foundation for education but maybe this also works the other 
way around. Anyhow, a researcher must be aware of the need from the department to get 
information about her work. In order to make the co-operation between research and 
education successful, a well functioning information exchange between these groups at the 
department has to exist. As we regard it system III should be the one responsible to co-
ordinate this. 
 
The sporadic audit or system III* does not exist at the department today. The personnel gave 
us examples of sporadic audits that came from a higher recursive level, the institutional level 
but the department itself does not make these kinds of controls. An exception is however the 
internal evaluations of the courses that the department gives. 
 
A consequence of the situation that we now have described is that the department meetings 
and the personnel taking part of them will also be the ones conducting the functions of system 
II. In order to stabilise the system so that it will not oscillate the personnel for example creates 
schedules, standardisation of forms and protocols. 
 
We identified three different systems at the operational level or in other words systems I. The 
system is what the system does and this system educates, conducts research and informs the 
society. This would lead to the following subsystems at the department and who acts in them, 
according to the VSM-model. 
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System V:  Business assignment, Director of studies and Head of the division 
 
System IV:  Director of studies, Head of the division 
 
System III: Director of studies, Head of the division and department meetings 
 
System III*: Does not exist today 
 
System II:  Department meetings 
 
System I: Education 
 
System I Research 
  
System I: Information to society 
 
Many of the personnel at the department are just recently hired. They have worked at the 
department for about a year and they are not yet certain in their role or their responsibilities. 
Many of them express a feeling that the department often is run by what they call “panic 
management” which means that they receive a task in the last minute and then they have to let 
everything else go to be able to finish this task in time. At least three of the personnel feel that 
they never have got enough time. They mean that there is a lack somewhere when it comes to 
planning and that there is no strategic planning. One of the personnel believes that the 
department suffers from growing pains. Here the Intranet could work as a resource and filter 
for the employees in order to stabilise the department.  
 
During our investigation we have found that the hierarchical structure that is so visible at 
other departments at the University is not as clear at the department for Informatics and 
system science. A personnel whom at the moment works at two departments also mentions 
this. The power relationships becomes invisible and this can make it hard for a person to 
know who is responsible and to whom they can turn when they have got questions.  
 
Finally there is some things that we find important to mention. The missing secretary means a 
loss of an important co-ordinator for the system in focus. This is at the same time a reason 
why the same person acts in many different subsystems. This fact is not solely negative 
however; the central command axis on the department is functioning very well since almost 
everybody is involved in most issues. 
 
 
4.1.4. Information flow at the department 
 
When it comes to information flow it is noticeable that the department has grown rapidly 
during the last year. The information exchange is not yet working satisfying because it needs 
some time to become a natural part of the organisational culture. The personnel that have been 
there for a while are not used to the fact that there are so many persons that needs to be 
informed. Since the personnel at the department consist of nine people instead of the two they 
were last year there are also more mistakes. This is something that the personnel are aware of 
and work to improve. Some of the personnel meant that this is where Public could fill an 
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important role at the department. A help to improve the information exchange by making 
information more accessible for all personnel at all time. 
 
Since the personnel at the department work together with different people in different 
situations they have to communicate a lot and exchange information within the different 
groups. It is vital that these groups work as a team. In a course for instance, some of the 
personnel claim that it is very important that all involved use the same terms during lectures, 
seminars and tutorials so that there will be no confusion among the students. To be able to do 
that they all have to keep track on what the other persons are going to talk about. This is 
something that goes for all kind of information at the department. When the information 
reaches the students it must be clear and consistent, it cannot contradict itself.  
 
Because the personnel used to have their office in different corridors some of them sometimes 
felt left out. This problem however, is about to be solved because they are now all moving 
into the same corridor. A lot of the information is spread at the department on an informal 
basis. For example people meet in the corridor and exchange a couple of words or they can go 
to the cafeteria and talk over a cup of coffee. Another important and often used way to spread 
information is through e-mail. 
 
 
4.1.5. Thoughts about the future Intranet 
 
Some people at the department meant that they had no trouble getting the information that 
they need while others, often the personnel that is rather new, meant that they sometime had 
problems finding the information they were looking for. These persons often knew that the 
information existed somewhere in the computer system of the University but they did not 
know how to locate it. Problems sometimes arise when someone is missing at the department, 
for instance when they are sick or on a journey. Then it might not be possible for the people 
working there to access the information that they need. 
 
The visions for the future Intranet was found in the more established personnel. This is 
probably because they have worked at the University for some time and therefore know what 
information that exists and where to find it. They saw the potential in Public and came with 
many ideas on how it could be improved to support their own and the rest of the departments 
work in a more efficient way than before. Of course the new personnel also gave some ideas 
for this but in a more detailed manner. 
 
Ideas from the personnel about information on the future Intranet are 
 
• All planning for the department should be placed on Public. 
• One of the personnel wanted to be able to enter Public and in an easy way gather the 

information that she needs. She would like to have possibility to reuse old information 
material. 

• A lot of information is sent to the personnel by e-mail today. A wish from one of the 
personnel was that some of this information could be placed on the Intranet instead so that 
she could choose by herself what information that she wants to read. The reason for this is 
that she feels like she is about to drown in information and then Public could be used as a 
form of filter for some of the information. 
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• One thought that came up during our discussions was that Public also could store history 
and documentation so that the users could find information on what and how things have 
been done earlier on the department. 

• There is a request from the personnel of information that tells you what you can or cannot 
do in different situations. For example, policies, instructions, examples and templates. 

• Some of the personnel wanted a common library for references so that they could see 
what other people had read and what literature that is available at the department.  

 
Other thoughts about the Intranet that came up during the discussions are; 
 
• One of the personnel believed that it sometimes took unnecessary long time to make a 

decision. Often because people did not remember what had been said in this issue before. 
• The future Intranet should not contain information that already can be found in other 

places on the University’s computer system. This would only create redundancy and is an 
unnecessary use of space. In some cases however could shortcuts to this information in 
the forms of different kinds of links make the work for the employees easier.   

• Another thing to consider is that there is some information at the department that is secret 
but still concerns all personnel. This kind of information should not be placed on an 
Intranet because of security and because it might be unethical.    

• The whole IES Intranet need to be co-ordinated, not just this department’s. 
• One question to consider is where do you draw the line between the information that you 

should put on the Intranet and the information you should have on the homepage of the 
department. It is unnecessary to have the same information in both places. 

 
 
4.2. Creativity for generation of ideas 
 
We will now present our work within the second area, namely creativity. In our case this 
consists of metaphors and FACTOR-criteria, which will result in several system definitions. 
 
4.2.1. Creation of system definitions 
 
In order to create different definitions of the system we have used metaphors and FACTOR-
criteria (Step 2, Figure 4). The metaphors are used to support our creativity. We thought about 
other systems to see if there were some ideas or concepts that we could use for our work. The 
reasons why we choose these metaphors are the following. The library has a very clear 
structure and books can be viewed as information. The metaphor of the pizza restaurant we 
believed could help us because it addresses delivery of the requested product and that is also 
what the Intranet should do. 
 
Metaphor 1. A library  
These are some objects that we saw connected to a library; Loan, Search, Book, Book 
categories, Loan taker, Librarian, Author, Title, Buy. 
 
In some of these things we saw a connection to our project. For instance searching is 
something that will be a very important issue in this Intranet. People need to be able to locate 
the information that they are looking for fast and easy. In a library there is a very clear 
structure built on the name of the author, the title of the book or at a higher level, on different 
categories. 
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Metaphor 2. A pizza restaurant  
Some of the objects that we found when we thought about a restaurant are; Pizza, 
Cappriciosa, Baker, Ingredients, Order, Customer, Buy. 
 
In this case we can think about the baker and the customer. Who is the customer of this 
Intranet? The answer is all the personnel at the department. And who is making the product? 
In our project the product is information and the answer is the same as the last question. 
Again it is all personnel. This means that everyone have to know both where to save their 
information and where to find the information that they are looking for. In other words all 
personnel act both as a customer and supplier of the so-called product.  
 
The FACTOR-criteria for the system that we are about to create we have identified out of our 
discussions with the personnel. (An explanation of what each FACTOR-criteria stand for is 
found in Chapter 3). 
 
Functionality 

The main functionality of the system is to search and store information. 
 
Application domain 

The application domain for this system is the department for Informatics and 
Systems Science at Luleå University. 

 
Conditions 

Public is the only common storage place for information that exists at the 
department.  

 
Technology 

A PC based network with a catalogue and file system. A limited amount of 
metadata is available.  

 
Objects  

Main objects are administration, education, research and information to  
society. 

 
Responsibility 

A support for information exchange between the personnel at the department.  
 
 
The FACTOR-criteria were used as a support for us when we were making the systems 
definitions (Step 3, Figure 4). With the help from the FACTOR-criteria we came up with 
seven different system definitions (Appendix IV).  
 
 
4.3. Creating structure  
 
In order to structure, make meaning and order in our case we based our work on OOA&D. 
This resulted in a structure model for ISV, which we wanted the personnel to reflect upon and 
hopefully accept. This was done during a workshop and we will now present the result of this. 
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4.3.1. Workshop  
 
Since the system definition and the model should be made from the user point of view we 
gathered our personnel in a workshop so that all the personnel could discuss and agree upon a 
common solution (Step 6, Figure 4).  
 
The workshop begun with a discussion over which of the alternative system definitions that 
would be the most appropriate for this particular Intranet. They had a long discussion whether 
they should have communication in the definition or not. Finally they agreed upon one system 
definition, namely a combination between definition number two and definition number five. 
The final definition chosen by the personnel is the following 
 
”A place to catalogue, store and use for the department relevant information. The storage 
should be well structured and consequent.”  
 
After part one of OOA&D, in other words when the systems definition was stated, we begun 
to analyse the organisation with VSM, it's different subsystems and information flows. 
Through a discussion we made certain that they agreed upon the VSM model that we have 
earlier described in 4.1.2.  
 
 
4.3.2. System structure with classes and objects 
 
Finally we presented the different candidates for classes and objects that we have found in the 
vocabulary of the personnel during our individual discussions with them (Step 4, Figure 4). 
Because we thought that just a list of them would be to complicated to work with in such a 
large group we had already created a suggestion for a rough structure of the system. Since one 
of the personnel expressed a wish for a flat hierarchy in the system we have tried to design the 
system according to this. Once again all had a discussion, except for three persons that could 
not participate during this part, but this time it was about what kind of information they 
wanted to have on their Intranet and what they thought should be left out. Two of the three 
personnel that left have had a chance to give their opinion about this afterwards. The 
personnel also gave their opinion about what the systems structure should look like (Step 5, 
Figure 4). The result is a model of the system to be with classes, objects and structure all 
according to OOA&D and analysis of the problem-domain. 
 
The final super-classes for the structure model are Administration, Education, Research, 
Information to society, Strategy, Library of references and finally Metadata (Appendix V). 

 
As an example this is what the super-class "Research" looks like.  
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Figure 5. The super-class Research from the model-structure for the Intranet. 
 
 
Below the super-class there are five sub-classes, Fund, General information, Field, Project 
and Education. The sub-class Fund for example, consists of different objects, that is research 
funds where the personnel can apply for economical contributions for their research projects. 
Each object has in its turn attributes and when it comes to funds we have, so far, found two, 
namely information about the fund and a link to the homepage for the fund (if its available). 
 
After the workshop was conducted we continued to discuss our suggestion of structure 
ourselves. Mainly it was the Super-class called Metadata that was interesting. We found that 
if the system should function there are some things that we claim is necessary to include this 
class. We identified the following content for this Super-class; 
 
• Policies about the use of the Intranet.  
• How and where to save what kind of information. 
• How updating of the information should be done. How often and by whom. 
• A map over the whole structure of the Intranet. 
• Information about responsibility.  

- Who has the overall responsibility of the system? We have found that this must be 
discussed among the personnel and that one person should be chosen for this task so that 
people know whom to turn to when they have questions.  
- What responsibility the user has regarding the information that she has put on the 
Intranet. This is not contradicting that one person has the overall responsibility. Everyone 
can be responsible for his or her information, and themselves must make sure that the 
metadata connected to their information is correct and up-dated so that no old information 
is left in the system and thereby causes confusion and take unnecessary space.  

• If the structure is to be changed – Who have to be part of such a decision? 
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Since we already in the second phase of the method, the problem domain analysis has created 
a structure for the Intranet this is where our empirical investigation ends, in other words we 
have now conducted Step 1-6 of our method. We will now enter analysis of our work and this 
will be done in the following chapter. 
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5. Analysis and discussion 
 
The analysis of our work is divided into two main parts. The analyses will be conducted in a 
way that first we will present our own experience for each issue. This we will compare 
against what the literature claims. Under each issue a discussion will follow. First we begin 
with an analysis of our work process through the system design theories, described in chapter 
two. Then follows an analysis of the structure in the future Intranet. This is done against the 
criteria also mentioned in chapter two. Finally we analyse the strengths and weaknesses we 
have found in the method of OOA&D.  
 
 
5.1. Analysis of the process 
 
During our own work process we have found some issues that we believe is important for 
designers to consider when they are about to create a structure for information on an Intranet. 
We will analyse our work process step by step and at the same time discuss the issues we find 
relevant for future Intranet designers to consider. The analysis will thus be conducted 
according to the steps in our work process, which is described in chapter 3, Method.  
 
 
5.1.1. The situation 
 
Our experience is that if you are going to create a new structure on an old Intranet you must 
know what preconditions the system has. Therefore we began by looking at Public, which is 
the starting point for our investigation. Creating a system without adapting your structure to 
these conditions we think is naive.  
 
This is also the opinion of Löwgren and Stolterman (1998). They claim that it is essential to 
be aware of this because the preconditions will affect the design and thereby the final results. 
They also claim that it is not possible to create an adequate design without accepting the 
preconditions, and we agree.  
 
The method of OOA&D aims at constructing a system from scratch but it still can be used to 
create structure on an already existing system (Mathiassen et al. 2000). We believe that even 
if it would be desirable to create this structure when the system is to be built we know that 
this is not always the case. As we wrote earlier it is more difficult to create structure 
afterwards (Bark et al., 1998).  
 
We found an opportunity in the fact that one of the end-users at the department had not yet 
tried Public and therefore we could study her first contact with the system. This is very 
unusual for a system designer to be able to do since personnel often have worked with the 
system in use for a long time. Nevertheless, we think that this opportunity has similarities 
with prototypes, like the evolution approach is talking about (Dahlbom & Mathiassen, 2000) 
or the experiment suggested in OOA&D (Mathiassen et al., 2000), since these also places the 
user in front of a new system. Even if we never have used prototyping it is one way used to 
create new ideas that we believe could be useful. 
 
The process continued with the choice of persons to discuss with, which we claim is an 
important issue to consider. Our choice of people to talk with was easy because we simply 
chose all users. In a large organisation it can be hard to select the appropriate persons since it 
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is not possible to talk to all users. Traditionally users are divided into groups after their level 
of expertise (Clare & Stutely, 1995). We believe that this is not an optimal solution when it 
comes to Intranets because the main interest is to gain knowledge of what different areas of 
information that the company has and needs. This has no connection to the degree of 
knowledge about data systems. We claim that the main task at this point is to identify 
different key roles when it comes to information exchange. These different groups of people 
to talk to should be based what roles they have when it comes to information exchange. The 
choice that you make will affect what classes and objects you find – this is why it is important 
that you make a conscious choice of persons to talk to. If the designer after identifying the 
different roles picked one or more person out of each group and then included them in their 
investigation they should be able to cover the whole organisation in a more satisfying way. 
All the chosen people should be involved in the final choice of systems definition, classes, 
objects and the overall structure of the system. This justifies our idea of conducting a 
workshop. 
 
Our view is supported by Löwgren & Stolterman (1998), Checkland & Scholes (1999) and 
Dahlbom & Mathiassen (2000) whom all talk about the necessity to collect knowledge about 
which the users are. The idea to consider roles is an elementary task in SSM, Checkland & 
Scholes (1999) say that the only way to understand the problematic area is through a close 
collaboration with the people involved. SSM’s way to handle this is through Analysis One, 
which addresses roles within the organisation. We have also found this discussion in Löwgren 
& Stolterman (1998). Their way to divide people is also more connected to their role within 
the area of concern and has nothing to do with their level of expertise. We also find support 
for this role issue in VSM (Beer, 1995). By looking at roles it became clear that one 
individual acts in different subsystems and therefore changes roles. The need for information 
might change according to these role changes. It also became obvious that responsibility is 
connected to roles. Because of this everybody has to make clear what responsibility the 
different roles have. VSM also makes it easy to discover if the system fall short of something 
and can thereby generate ideas for classes or objects in the future Intranet or other solutions 
that can be supported by the Intranet. 
 
Based upon our experience as well as the authors’ view we claim that it is very important to 
talk to people from all different groups within the organisation. Nevertheless, we believe that 
end-users play an important role and this is one of the reasons why we have chosen to work 
with OOA&D. However, if OOA&D in a clearer manner imported SSM’s Analysis One, Two 
and Three then this could be done in a more structured way.  
 
During our investigation we have found that those who have worked at the department for a 
long time are of course the ones that have the most knowledge about the organisation. In our 
case they were the ones with the visionary ideas about the future Intranet. For example what 
information that the Intranet should contain and also what the structure should look like. On 
the other hand these persons have an advantage because they know where and how to find 
information since they have done this for a long time. Those recently hired do not have this 
knowledge yet and therefore they are asking for other kind of information for the future 
Intranet, that is, information that sometimes already is available on other places in the Intranet 
of the University. That is, another issue that we believe is important to consider besides roles 
when choosing who to talk to is to choose people with different experience from the area as 
well as different experience from the organisation. However, we have not found anything 
about this in the literature.   
 



 

 36

Another issue to be aware of is that people may be sited at different locations. This could be 
just in a building but might as well be in different cities or even in different countries. People 
in the same corridor are able to exchange information in an informal way and their need might 
look different because of this. Turban (1996) also points to the fact that people need to 
communicate wherever they are located. We think that if the users are sited in the same 
corridor the designer has got two choices. The first alternative is to adjust the information 
structure according to this. They might need less information because much of it is spread 
informally. The second alternative is to think a bit further and design an Intranet that is 
adjusted to a future situation where the users might be scattered.  This is also something that 
we not have found mentioned in the literature. 
 
In order to discuss with the users we suggest that a focus will be chosen which is something 
not mentioned in OOA&D.  However, this is done in another method called Process Analysis. 
“The essence of structured process analysis (embodying both analysis and design phases of 
the life cycle) is a concentration on the data flows in an organisation and the process that 
transform them” (Clare & Stutely, 1995, pp. 216-217). We claim that when it comes to 
Intranets there is one thing that always reoccurs, namely the reason for the Intranet to exist, 
information exchange. That is why we mean that this should be the focus during the 
discussions. One reason for this is that discussions are very time consuming and by keeping 
track in the discussions time will be saved. Another reason is that people may not be used to 
the technique of drawing rich pictures. We believe that a focus will help the person to get 
started. Our experience is that a focus also helps the designer to keep track on what is 
important, if the person begin to talk about something completely irrelevant. Of course, this 
does not mean that other issues should be ignored; everything that the persons mention can be 
of value, even if it is not directly connected to information exchange. Löwgren & Stolterman 
(1998) are talking about the need for support for the designer. We believe that a focus can be 
used as that support. 
 
When we asked the personnel to draw entities, relationships and structures we found that if 
the personnel is not used to talk and draw at the same time, in other words the technique is not 
familiar, it could be a good idea if the designer begun the drawing. After a while the designer 
can encourage the person to jump in whenever he or she feels like it. It might even be 
necessary for the designer to do the drawing for the whole discussion. In other words, it is 
essential that the designer is flexible and has a well developed communicative ability.  
 
This is also the opinion of Dahlbom & Mathiassen (2000) and Löwgren & Stolterman (1998). 
According to Löwgren & Stolterman the designer, in order to create a successful design, must 
be able to handle complex, social interaction and therefore the designer should be able to 
adjust the discussions to who they are talking to, that is the designer must have a good 
communicative ability.  
 
This leads to that a designer must be aware of the importance of developing a good 
communicative ability. As we regard it this is something that the designer must constantly 
develop during her entire career.   
 
 
5.1.2. Creating ideas 
 
We chose one metaphor that was closely related to our system, namely the library. The reason 
for this is that a library as well as an Intranet is depending on a clear information structure and 
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therefore has a lot in common. The metaphor pizza restaurant on the other hand we chose 
because it is not closely related to the system we will design and therefore it would hopefully 
provide us with some new angles to consider. This was not achieved in our case, there were 
no new great ideas generated from the metaphors. Reasons for this can be that we are 
inexperienced in this technique, or that we simply choose the wrong metaphors. Anyhow, it is 
never wrong to try new things and we think that it might be useful in other situations. We also 
believe that the creativity of the designer can be improved by the use of experiments and 
examples but since we have not tried these we cannot say for certain.  
 
There are several techniques today that are created with the intention to support creativity. In 
Löwgren & Stolterman (1998) for example there are some techniques mentioned that should 
be used in order to free the designers’ mind. One of these techniques is “the thinking hats”. In 
OOA&D there are three different ways suggested in order to create ideas. The fact that there 
exist so many different techniques to support a designer’s creativity shows that this is a very 
important issue independent of what is to be designed. 
 
 
5.1.3. Finding system definitions and creating structure 
 
When the point is reached to start with the system definitions we found it very useful to have 
the FACTOR-criteria defined before we started this phase. By looking at the criteria we 
where able to remember what is important for this Intranet. It was a kind of checklist so that 
we would not forget something that needed to be included in the definitions. Of course there 
are other types of checklists such as Checkland & Scholes (1999) CATWOE and root 
definition that could be used instead but since the FACTOR-criteria are adjusted to support 
the development of computer-based systems we thought that they were better in our case.  
 
By creating many different definitions that the users can choose from, even if it means that 
only some of the words are different, you will give the users a greater opportunity to find 
what they feel is the right one. As it turned out in our case, the users might want to use several 
of the first made definitions and then put them together to a new combined one. To give the 
users suggestions of several different system definitions to choose from and even combine 
some of them, will increase the possibility that the final systems definition is as exact as 
possible according to the users wish.   
 
The actual meaning of words naturally serves a very important purpose when you want to 
name something. When we started to look at the structure we found it important to use 
familiar names of classes and objects, names that the users already use in their work 
(Mathiassen et al., 2000). This is in line with the statement in the Introduction, that a good 
Intranet creates shared and familiar spaces that increase collaboration between the employees 
and reflects the department. Our thought was that this would increase the possibility that the 
users associate in the same way. We find support for this thought in Löwgren & Stolterman 
(1998) who say that the final product, which is to be designed, should co-exist with the users 
view of what the process really is about. Or in other words create meaning and order in a 
complex world. 
 
During our discussions many of the personnel talked about the need of clear policies about 
responsibilities for the Intranet and also the use of the Intranet. This we think is an important 
issue if the structure should remain intact. The importance of planning the maintenance of the 
system when it is first created; we have found support for in Clare & Stutely (1995). The 
maintenance and the responsibility should be placed upon the system administrator according 



 

 38

to Turban (1996), and we agree with him. Therefore this must be done during the creation of 
structure. We believe that all Intranets should have some kind of metadata file or catalogue as 
a constant help for the users and to maintain a consistent system structure. Löwgren & 
Stolterman (1998) say that all the users have to have the same opinion regarding the vision 
behind the system as well as a feeling for its whole. We interpret this as a reason for the need 
of a metadata file. This would eliminate the problem described in the Introduction, with the 
users having to guess where to find the information they want. We claim that the metadata file 
or catalogue should hold information about policies and responsibility, rules about the use of 
the Intranet and also a map over the structure (A more specified content of the super-class 
Metadata is found in chapter 4.3.1.  
 
If it is possible we mean that the things mentioned above should be agreed upon together with 
all personnel involved. The users should also make the rules about responsibility themselves. 
The reason for this is that we mean that this increases the acceptance of the policies and rules 
connected to the Intranet. Another reason is that the users are the ones that are affected and 
have to adjust to these policies and rules. This information is to be placed in the metadata file 
or catalogue so that it easily can be accessed. During the Workshop in our investigation we 
never discussed this issue. We regard this as a lack and if we were to do the process all over 
again we certainly would include a discussion over the policies and rules.   
 
In a workshop everybody can give his or her opinion about the Intranet, which increases the 
collaboration with the users. To meet saves time in the long run, even if it might not feel that 
way during the workshop, it is time consuming. Nevertheless, to meet in person and be able to 
discuss and give ones argument makes certain that no one is left out and a final agreement can 
be reached of which all have been taking part. We find that a workshop has many advantages; 
nothing can replace the actual face-to-face discussion.  
 
Before we end our analysis of the work process we would like to reflect upon our work 
method. We can see that Action Research is in line with the intervention approach (Dahlbom 
& Mathiassen, 2000) that is we believe that the Intranet plays a vital role in the organisation. 
This thought has affected the whole process as well as the main thought in Action Research 
(Blaxter, Tight & Hughes, 1996) that is to be a part of the organisation in order to improve it. 
We claim that we have learned by going through this process. The reflections about the 
process and the guidelines are parts of that learning. However, since the result of our work 
process, the structure model is only a draft we cannot claim that we actually have improved 
the situation until our model is implemented. 
 
 
5.2. Analysis of the future Intranet  
 
Measuring design is not an easy task when it comes to qualitative properties (Dahlbom & 
Mathiassen, 2000; Löwgren & Stolterman, 1998). We claim that reflecting on them must be 
one, or perhaps the only way. 
 
To be able to evaluate our structure we claim that we have to do this together with the 
functions, the technical platform and the users that already exist. The reason why we evaluate 
the system as a whole is because we do not believe that the Intranet structure exist in 
isolation. Technical factors as well as functions and users affect it. It is important to make 
clear that our analysis here will be based upon how we believe that the future Intranet will 
work even though the system is not in use at this point.  
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Before we begin our analysis we would like to mention that the reason why Public has been 
unstructured we believe depends upon the lack of structure within the department. Since it is 
said that the Intranet should reflect the organisation (Intranet Architecture, 2000) Public has 
fulfilled this wish even without the intention that it should. However, in this case it was in a 
negative way but still interesting to notice. 
 
In order to analyse our structure model for Public, which is presented in chapter 4.3.1. and 
Appendix V, we will use eight criteria, which are criteria often used for system development 
and they address the software. They are presented in chapter 3.2. and a full definition of them 
is found in Appendix I. A reflection will be done over each criterion. The reason why we have 
chosen the first five (correctness, reliability, efficiency, integrity and usability) is because 
they all address qualitative factors of measurement and they are all connected to the use of the 
final system. The sixth criteria, maintainability, we have chosen because we find it important 
that the system is durable over time (Dahlbom & Mathiassen, 2000). The last two, (usefulness 
and effectiveness) we regard as important because they address the issue that an Intranet 
should be useful and effective. Before we analyse each criterion we want to mention that the 
personnel approve the structure model and therefore we believe that it answers to their 
wishes.  
 
Correctness 
The class of metadata in our structure model is the device for securing the correctness or in 
other words that the Intranet is free from faults. Personnel that do not know how to use the 
Intranet will be able to find instructions under the super-class Metadata, which will help them 
not to make mistakes. The correctness in the Intranet will of course depend upon if the users 
actually follow the instructions given but this is something that goes for all kind of systems. A 
technical lack in this system is that because it is not built upon a database solution it is not 
possible to avoid redundancy and therefore you will not know which version you have got. 
The same file that has been up-dated might exist in the Intranet but at another location.  
 
Reliability 
In Turban (1996), Currall (1999), Telleen (2000) and Intranet road map (2000) we find that 
when it comes to databases the responsibility for the systems reliability lies with the database 
administrator. We believe that when it comes to larger systems it is essential to select an 
administrator for the system. On the future Intranet at ISV the users will share this 
responsibility. We believe that this is not an optimal solution especially if the department 
grows. This means that the policies in the class of metadata will govern the reliability of the 
system. However there is no reason to believe that the technical functions of this Intranet will 
not be reliable since they already today work without problem.  
 
Efficiency 
With a well-functioning Intranet the personnel can get the information they want, when they 
want. This is a very general idea that goes for most Intranets even if that is not always the 
case. The more well structured the Intranet is, the more likely that the personnel will use it. It 
becomes efficient when this is a fact since information reaches every one through the Intranet. 
This saves time and effort for the department. We believe that our structure model for the 
future Intranet will be well functioning and support the efficiency of ISV because the final 
model was created together with the end-users. They should because of this be familiar with 
the system environment from the beginning. Recently hired personnel can use the Metadata 
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super-class in order to get acquaintance with the system environment. However, they have to 
be aware of the risk for information overload. 
 
Integrity 
Integrity does not exist in the system since anyone with access to the Intranet can manipulate 
the documents. We regard this as a lack in the system and that it depends upon the technical 
platform and the file system used today. Because this is a small system with only a few users 
that already know each other well this will probably not become a problem for the moment. 
Something that actually supports integrity is that the information that each person places in 
the Intranet is connected to him or her through the metadata that comes with each file. This 
means that everybody can see who is the owner of this information.  
 
Usability 
The structure we suggest is built upon the end users own vocabulary and therefore it will be 
easier for them to search the Intranet. They are familiar with and know the essence of each 
concept, so it is likely that they know what is to be found under each class and object. This 
means that the usability of the system is high. A lack, though, is that the system is built upon a 
file system and not a relational database. Therefore it is not possible to connect different 
classes and objects to each other. We have tried to solve this problem by the use of links.  
 
Maintainability  
The maintainability of the system will also depend upon the users. The underlying assumption 
will be that every personnel that are using the Intranet, saves the information in the right 
place. To know how to do this the user can turn to the super-class Metadata. There might be a 
need for one person that has the overall responsibility for the Intranet in order to keep the 
system structure consistent and the Intranet clean from old inaccurate information. An 
Intranet where the users by themselves are responsible for the structure and information must 
build upon a personal commitment from the employees. If the Intranet on the other hand has 
got one responsible administrator this will be less important.  Further, the structure we have 
created has potential to change according to new wishes from the department, adding new 
classes and objects is easily done. We have found that it is necessary to create policies and 
rules for this issue together with the users (See 4.3.1.) 
 
Usefulness 
Since the personnel have decided what kind of information that should be placed on the 
Intranet as well as it is the only common storage place for information, the Intranet should be 
very useful for the department. Here they now will be able to find and exchange information 
of many kinds, that is templates as well as information regarding lectures or research projects 
and so on. The Intranet covers the whole area of concern for the department. It even has links 
to other places on the Intranet for the University. 
 
Effectiveness  
The structure in the Intranet is based upon the system definition, which is that the system 
should be a place to catalogue, store and use for the department relevant information. We 
believe that our structure model achieves this, and thereby we hope that the Intranet should be 
an effective device in their work and enhance the information exchange.  
 
We believe that we have created a good structure model, according to the criteria above, for 
the future Intranet at ISV. The classes and objects are covering all areas where there is a need 
for information exchange within ISV. If a new area would arise there is no problem adding a 
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class or an object. We hope that our work, as suggested by Action research, has started 
processes that will lead to the department structures the organisation in a clearer way. Finally, 
we claim that our model does not limit the information exchange between the different 
missions (that is educate, research and inform society) of the department. These missions 
could constitute different departments in a larger organisation. It is thus not constructed 
according to the hierarchical organisation model, which has been criticised to increase 
boundaries within the organisation, as we explained in the Introduction.  
 
We will strongly argue that an Intranet of this kind demands engagement from the users. If 
the structure should last over time it is crucial that the Intranet is used in a consistent manner. 
We therefore suggest that the department select an administrator for their Intranet to be. The 
administrator should maintain the information structure and clean the system. Overall, we 
believe that our structure model for Public is of great value and can improve the system itself 
as well as the use of it.  
 
 
5.3. Strengths and weaknesses in Object-oriented Analysis & Design  
 
During our work with this thesis there are of course some thoughts about the method that we 
have used as a foundation, OOA&D that has come up. The main area for discussion is the 
facts that it is said to partly build upon Checklands’ Soft System Methodology. However, 
when you read the literature of OOA&D, it is hard to tell exactly which parts that are 
included. This should be done in a more explicit way, according to us. Further, there are parts 
of SSM that OOA&D not uses today, which we believe would enrich the method if they were 
included. We are thinking of Analysis One, Two and Three. A designer can never have too 
much information about the organisation or the situation where the system they are about to 
create should function. At the same time there are of course always things that limits the 
designer and one of them is time. Anyhow, to conduct Analysis One, Two and Three can be 
done during the discussions with the users that OOA&D already suggests. 
 
Another thing that we find important to mention is the term ‘rich picture’. Checkland uses this 
term in a twofold way that is as drawing or diagrams but also as an abstract concept that 
addresses the appreciation of the problem situation. In OOA&D this term is used with the first 
definition, that is concrete drawings. Anyway, to use the same term for two related but still 
completely different things is a bit confusing. We think that this is something that OOA&D 
should be aware of and thereby clearly state which of these definitions that they refer to. This 
is not done.     
 
It became obvious that this method is very time consuming and demands a lot of effort from 
the users. If they are not as committed and engaged in the project as they were in our case it 
might be a problem for the designer. Maybe organisations today are aware of the importance 
to take part in the design, we surely hope that this is the case, because if it is not this method 
is useless. This means that the designer must be prepared to persuade the people in the 
organisation to participate and the reason for this is that the possibility to create a good design 
increases through this. 
 
We find one strength in OOA&D; it includes the users as an active part of the analysis and 
design phases. The method even gives concrete suggestions on how and when this could be 
done. By engaging the users we believe that the final solution has great potential to become 
accepted and thereby used to a high degree. The fact that the different phases in the method 
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do not have to be conducted in a special order makes it very flexible. As a designer you can 
adjust it to your specific situation and only use those phases that you need.   
 
Another positive aspect of OOA&D is that it is built with an object-oriented approach for the 
whole concept from analysis and design to actually programming the system. As we can see it 
the method has great potential to create systems without great uncertainty, which also is its 
goal. Finally we claim that by using OOA&D as the foundation for our method we have also 
been able to find guidelines for the process of structuring information on an Intranet. This 
lead us to in the next chapter give a review of our work before we declare our conclusions and 
the guidelines that we have created. 
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6. Conclusions 
 
In this chapter we will begin with a review of the thesis so far. Then we will state some 
general conclusions that we have drawn from our work before we continue by presenting the 
guidelines that we have found after conducting our investigation. These guidelines concern 
issues that we believe are important for a designer to consider when structuring information 
on an Intranet. The chapter ends with a discussion about the reliability and validity of our 
work. 
 
 
6.1. Review 
 
This thesis begun with presenting the unstructured Intranets and the problems they cause. 
There are guidelines to follow when a creation of an Intranet is about to take place but none of 
them say anything about how the information should be structured. Traditionally it is done 
according to the hierarchical organisational chart, which has been found to increase the 
internal borders. Instead of being a platform for collaboration and shared information the 
Intranets have caused the opposite and as an effect of this the Intranets have not been used. 
The blame has been placed on technology while the real reason can be the structure of the 
information itself. 
 
This made us interested in investigating which guidelines for the process of structuring the 
information on an Intranet could be found. We are influenced by several authorities in the 
field of system design such as Checkland, Dahlbom & Mathiassen and Löwgren & Stolterman 
and their view have laid the foundation for how we regard system design ourselves. Therefore 
we included their thoughts in order to analyse our findings. 
 
In order to answer our problem statement we decided to act as system designers ourselves. 
This was done through a work, which we conducted at the department for Informatics and 
Systems Science, at Luleå University. We developed a structure for a common catalogue in 
their file system, called Public. At that moment Public was not an Intranet according to the 
definition we used since it did not take into account the organisation but we treated it as a 
prototype for a future Intranet.  
 
The work at the department we have built upon Object-Oriented Analysis & Design but with 
some changes and we started with trying to get a rich and thorough picture of the situation. 
This was done through individual discussions with seven of the nine persons working there. 
After this we created ideas for the future Intranet and developed system definitions of which 
the personnel later chose one. At the same time we used their vocabulary when structuring 
their future Intranet. In a workshop they agreed upon a final solution. During this practical 
work we constantly evaluated our process in order to find our guidelines. 
 
The work process we analysed through the theories we earlier mentioned, and we have found 
support for many of our thoughts in them. We see no reason to believe that our work could 
not be reliable and valid. The guidelines we have identified can be of great value for a system 
designer who wants to create structure on an Intranet. 
 
We believe that we had to assure that the structure model we created is well functioning, 
useful and suitable in its context in order to be able to say that our guidelines are valuable. 
Therefore we analysed the structure model through discussing them against criteria for system 
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design. We believe that we succeeded with the structure model and if they decide to 
implement our suggestion they have great potential to improve their information exchange. 
 
 
6.2. General conclusions  
 
During our work we have found that Object-oriented Analysis & Design is a suitable starting 
point if you want to create structure for an Intranet because structure is one of the sub-
activities in the analysis of the problem-domain. Another thing is that using an object-oriented 
approach has got many advantages since it includes the whole concept from analysis and 
design to the actual programming and then also the building of the system. However, we 
believe that the method might gain from including more from Soft Systems Methodology for 
example Analysis One, Two and Three. We also think that the use of SSM should be stated in 
a clearer way. 
 
We believe that it is valuable to use an organisational model as a complement to the design 
method and then especially the Viable System Model when it comes to Intranets since it 
addresses information flow within the organisation.  
 
To measure what is good design is hard and the judgement becomes very subjective. This is 
something that a designer and a researcher have to be aware of. We claim that it is the users 
and the designer herself that have to be content with the final solution, since it is they that are 
affected in the end.  
 
Our choice to answer our problem statement by conducting Action Research was the right 
choice and we believe that by doing this our conclusions are more reliable. 
 
 
6.3. The guidelines 
 
In the Introduction we wrote that all the authors states the importance of a clear and consistent 
structure in the Intranet and that we never found any suggestions on how to actually do this. 
There are guidelines for building Intranets but these are of a more technical and general 
character such as ‘structure the Intranet’. We have tried to fill this gap by our work and this is 
what we have found important to consider when a designer is about to create a structure for 
information on an Intranet. Thus, it was possible to identify guidelines for the process of 
structuring information on an Intranet. This leads to that the answer of our problem statement, 
which guidelines for the process for structuring an Intranet can be found, is the following.   
 
• Identify already established preconditions, such as what computers the organisation has, 

existing technical platform, resources, time and so on. The system and your process might 
need to be adjusted to these.  

 
• Make a conscious choice of persons to talk to in order to cover the whole area of concern. 

Be aware of that the final system will be built upon their opinions. 
 
• Be aware of where the end-users are located because this might affect the information 

need. 
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• Keep focus during the project. Information exchange is what it is all about when it comes 
to Intranets. Value everything according to this. 

 
• Use the drawing of rich pictures but adjust the discussion after the person you talk to. 

They might need help. 
 
• Use familiar concepts when naming the classes and objects. This will increase the 

possibility that the users associate in the same way. 
 
• Create policies about responsibility and the use of the system. This will be a help to secure 

a consistent structure in the Intranet. 
 
• Create a class or an object for metadata. It provides the users with an overview and help a 

new user to quickly learn the system.   
 
• If it is possible, conduct a workshop. This will make you confident that all the users have 

had the opportunity to react upon the final Intranet. 
 
These were the guidelines that we have identified during our work. We claim that if the 
designer is aware of them and use them it would improve the quality of their Intranet 
structure. However, we do not claim that our guidelines are the only ones; there might be 
several other that could be added. There is also the possibility that they do not suit all system 
designers or all projects and then they can be used just as issues to reflect upon. In the end it 
is always the designer who decides what is suitable and we hope that the designer make a 
conscious choice and uses his or her own common sense. Another thing that the designer and 
the organisation must be aware of is that a constant evaluation and adjustment is needed for 
every Intranet if it is to be relevant and up to date. 
 
 
6.4. Discussion about our reliability and validity 
 
In order to prove that the result that we have found in our research is truthful, in other words, 
that it is reliable, we have described how the collected data was treated. This was done in a 
systematic and honest way. We have also tried to describe the conditions under which the 
investigation was made and how the result has developed during the process.  
 
To secure our validity we have tried to re-tell our pre-supposed thoughts and how the research 
process was conducted that is the gathering of data, interpretation, analysis and result. We are 
aware of this and have tried to explain the thoughts we had before we begun this investigation 
as detailed as possible. 
 
We believe that our result has great potential to be useful for all of those who will structure 
Intranet information and for their process in doing this. This ensures our pragmatic validity. 
 
By this our thesis has come to its end and as our final remark we would like to present some 
issues that we find interesting to explore in further research. This will be done in the 
following, last chapter. 
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7. Further research 
 
In this last chapter we want to present some ideas for further research that we have found 
during our investigation.  
 
When we begun our work we realised that when it comes to Intranets there are factors such as 
information-overload as well as the opposite, people do not actively search the information 
themselves. During the initial stage we considered them, but decided to leave them outside 
our thesis. However, these are issues that we believe could be themes for further research.  
 
We also discussed the phenomena that people associates differently and that this effects how 
they use an Intranet. This question we also decided to leave but we believe that it could be 
interesting to explore further.   
 
Another thought that has come up during our work is to enhance OOA&D by including more 
parts of SSM into the method. Mainly we think of Analysis One, Two and Three but it would 
be interesting to in detail analyse OOA&D as well as SSM to find out in what way they are 
similar and in what parts they contradict or complement each other.  
 
We have found that VSM is a very useful model in the process of structuring the information 
and it provides the designer with a rich picture of the situation in an organisation. It would, 
we believe, be interesting to examine in what way VSM alone could bring structure 
information on an Intranet. 
 
Because we regard VSM that useful, another issue for further research would be to evaluate 
the effect of including VSM as a complement to OOA&D. We believe that these two concepts 
would have great potential to form a successful method when it comes to system analysis and 
design.   
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Appendix I. Glossary 
 
 
attribute   a quality or feature that someone or 

something has (in this case in an object) 
 
class   a group with similar characteristics or 

a set of objects that share a common structure and a 
common behaviour 

 
correctness   the degree to which a system or component is  
                                                         free from faults in its specification, design  

and implementation 
 
cybernetics   the science of effective organisations or the  

science of communication and control in the  
animal and the machine 

 
effectiveness   the degree to which systems features and  

capabilities meet the users needs 
 
efficiency   the degree to which a system or component  

performs its designated functions with  
minimum consumption of resources 

 
guideline   a help when it comes to plan your actions  
 
integrity   the degree to which a system or component  

prevents unauthorised access to, or  
modification of, computer programs or data 

 
Intranet   “is a managed, navigable, authoritative,  

up-to-date, coherent collection of  
information, which enhances the operation of  
an organisation by making relevant  
information more accessible, in both space  
and time, to those who need it. It thus adds  
value to the organisation. Any attempt to  
build technical means of making digital  
information available, without taking account  
of all these aspects (at least in its overall design) is 
not an Intranet, but just a server”  

 
maintainability  the ease with which a software system or  

component can be modified to correct faults,  
improve performance or other attributes or  
adapt to a changed environment 

 
 
 



 

 

metadata   data that describes data  
 
object   something you can do things to. An object  

has state, behaviour, and identity; the  
structure and behaviour of similar objects are  
defined in their common class. The terms  
instance and object are interchangeable.  
   

object-oriented analysis a method of analysis in which 
requirements are examined from the  
perspective of the classes and objects 
found in the vocabulary of the problem 
domain.  

 
object-oriented design  a method of design encompassing the process  

of object-oriented decomposition and a  
notation for depicting both logical and  
physical as well as static and dynamic models  
of the system under design; specifically, this  
notation includes class diagrams, object  
diagrams, module diagrams, and process  
diagrams.  

 
Object-oriented                                       a method for conducting analysis and 
Analysis & Design                                  design in order to create a computer-based  

system  
 
reliability   the ability of a system or component to  

perform its required functions under stated  
conditions for a specified period of time 

 
rich picture   a concept taken from Soft Systems  

Methodology by P. Checkland. The term has got two 
meanings 1) it is an abstract concept that addresses 
your insight into a particular situation 2) concrete 
drawings to help you understand the situation. Both 
meanings however aim at helping the designer to get 
an insight into the situation.   

 
structure   if you structure something, you arrange it in a 

careful, organised pattern or system. 
 
super-class   the class from which another class inherits 
 
Unified Modelling Language  a (mainly) graphical notation that methods

  can use to express designs 
 



 

 

usability   the ease, with which a user can learn to  
operate, prepare inputs for and interpret  
outputs of a system or component 

 
usefulness  the degree to which the system can help user  

to conduct their tasks   
 
viable   when something is viable it is capable 

of doing what it is intended to do 
   or it is able to maintain a separate existence 
 
the Viable Systems Model a model by S. Beer developed in order to 
   design and/or diagnose an organisational
   structure    
 
 



 

 

Appendix II. The Viable Systems Model 
 
Beer (1995) develops VSM in an attempt to explain how organisations are viable, that is, how 
they are capable of independent existence (Beer, 1990, 1993; Espejo & Harnden, 1989). This 
means that it is capable of a separate existence in a particular sort of environment because it 
can not survive in a vacuum (Beer, 1993). Beer (1995) points out that the firm is something 
organic, whose intention is to survive and this is the reason for him calling it a viable system. 
According to Beer (1993) cybernetics is the science of effective organisation. Effective 
organisation as a viable system lie at the heart of enterprise says Beer (1990, 1993), but 
remarks that so does human beings.  
 
The origin of the model is the human brain and the human nervous system. From the model 
Beer suggest a way to organise the enterprise in order to create viable systems. Actually, Beer 
(1990) have chosen the word enterprise to make clear that cybernetics do not relate to firms 
only, but to every kind of organisation. Enterprise is the word that refers to them all.  
 
This provides us with a method to develop or diagnose an effective organisation that is a flat 
hierarchy with links that is necessary for connecting different objects or subsystems (Espejo 
& Harnden, 1989). From his model Beer shows that every system consists of five subsystems 
and if the system in focus is to be viable then all its subsystems must function as well. 
 
Every system is a subsystem (or part) of another system and the system in focus is a 
subsystem in a higher recursive level while in the same time it consists of subsystems on a 
lower recursive level (Beer, 1993). According to Beer (1995) has every subsystem a function 
that has to be fulfilled if the viability is not to be threatened. A most important feature of 
viable systems is that they are self-referential, their logic closes-in on itself. This means that 
in this characteristic lies the explanation for the maintenance of identity, self-awareness, the 
facility of self-repair and finally, recursivity itself (Beer, 1993).  
 

 
 



 

 

Through the systems V, IV, III and I lie a central command axis, shown as arrows in the 
picture. It indicates that through this axis flows information such as reports upwards and 
instructions downwards (Beer, 1995).  
 
If we begin at the top we will, in the square, find the metasystem, which leads the system in 
focus. The metasystem consists of three systems, given the numbers III, IV and V.  
 
System V checks out and ‘masterminds’ the metasystem (Beer, 1993), it is here we find the 
norms and values for the system in focus. The concentration lies in where the organisation is 
going and consists of the thinking part of the whole organisation (Beer, 1995). In other words, 
its function is Policy.  
 
System IV has the function Intelligence and this system is the one who communicates with 
the environment, does the strategic planning and defines how the system in focus is to reach 
its goals. Thus, it is concerned with managing the outside-and-then and to provide self-
awareness for the system in focus (Beer, 1993). It gives input to system V about the 
environment and the filtered information by system III. Both sorts of input are mediated by 
system III but here switched (Beer, 1995).  
 
System III is the system who co-ordinates the production, allocates resources and performs 
the tactical planning. It “is responsible for the internal and immediate functions of the 
enterprise: its ‘here-and-now’, day-to-day management” (Beer, 1993, p. 86). Its function is 
primarily to govern the stability of the internal environment of the organisation (Beer, 1995), 
that is, its function is Control and System III is responsible for, although it does not conduct, 
the anti-oscillatory functions of system II.  
 
To the left, outside the metasystem square we find system III* which is part of system III. The 
reason that it lies outside system III is that it operates apart from the command axis. Here the 
function is Monitoring and this system is responsible for “sporadic, high-variety, intra-
operational, ‘task force’ activities” (Beer, 1993, p. 86).  
  
System II has the function Co-ordination, which means that this system co-ordinate the 
operational systems I. The purpose of system II is to make the system in focus stable, thus it 
has an anti-oscillatory function. This system also lies outside the central command axis 
because its function is “not to command, but to damp oscillations” (Beer, 1993, p. 68). It 
partakes both system III and I (Beer, 1995) and is the only means whereby uncontrolled 
oscillation between divisions can be prevented.  
 
System I consist of the elements that produces the system, its function is Implementation. 
Each of them can consist of one or more subsystems and each of them is viable by 
themselves. Beer (1993) carefully points out that the system is what the system does, and 
what the system does is done by system I. 
 
Outside the system in focus there can be supportive systems (Beer, 1993) that are not viable 
in themselves, what is done in these system is of another character. Their task is to support the 
viable system and if the viable system cease to exist, so will the supportive systems. In other 
words, supportive systems depend upon the viable one.  
 
The use of VSM when diagnosing systems of organisational character means that we are 
talking about management of complex flows of information and communication. In order to 



 

 

measure the complexity that the managers have to handle, Beer says (1978, 1993) that 
Ashby’s law of requisite variety is crucial. This law states that to reach a desired goal the 
system has to match the incoming variety with as much variety in its transformation process. 
To match is the easiest way, according to Beer (1978). Another is to generate own variety or 
like the third solution, to reduce other systems variety that is coming into the system. Ashby’s 
law also declares that every system tends to strive for equilibrium or, in other words, the 
behaviour of every living system is goalseeking (Espejo & Harnden, 1990). 
 
 
 



 

 

Appendix III. Discussions with respondents 
 
 
1. Keep in mind that focus in this investigation is on information exchange.  
We would like you to draw the things that you are talking about.  
 
2. We would like you to draw as many entities as possible that you believe are 

connected to your work.  
Rather to many then to few. By entities we mean people, machines, rooms and so on. 
 
3. Describe relationships and processes. 
Relationships of co-operation should be in focus. 
Like for instance; 
With whom do you work together? 
When and why do you work together? 
When do you need to take part of someone else information and the other way around? 
 
Issues to discuss; 
- Work and production 
- Information and processing 
- Planning and control 
- Development projects 
- Organisational change 
 
4. Describe structures  
Draw lines between related element. 
Draw a circle around elements that belong together. 
 
Issues to discuss; 
- Production and application 
- Ownership (of physical objects) 
- Memberships (between different persons or  for instance between different departments) 
- Power relationships  
 
5. The Viable System Model 
We begin by explaining to the respondent what the different subsystem stands for. 
 
- Describe the situation at the department today. 
- Which roles or things do you se in the different subsystems? 
- Are there any lacks in the system today? 
 
6. Describe problems 
Describe problems that you see when it comes to information exchange within the 
department. 
Describe problems that you see in Public.  
Why is this a problem?  
What would solve the problem? 
Rank these problems on a scale from 1 - 5 where 1 is dissatisfaction and 5 conflict.  
 



 

 

Appendix IV. System definitions for Public 
 
 
 
 
1. Search and storage of the department's common information with the help of the Intranet 

in order to gain a satisfying flow of information. The storage should be plain and clear in 
its design.  

 
2. A tool for storage and use of the departments information on the Intranet in order to give 

access to all employees when it comes to common documents regarding administration, 
education and research. The tool should be plain, well structured and consequent in its 
construction.  

 
3. A support to improve the communication between the employees by supplying the 

department with a well-structured storage for internal information. 
 
4. A place where you can share information with the whole department through on public 

save documents for free access for the others. The information should address 
administration, education and research and simply be found by the employed. 

 
5. A place where you catalogue information that concerns the department ISV so that 

everyone easy and simple find relevant information regarding administration education 
and research.  

 
6. A tool that saves, stores and searches all kind of information in an easy and flexible way 

so that all the employees at ISV will be able to conduct their daily work activities. 
 
7. Storage place for the internal information of the department in order to support the 

communication between the employees. The storage has to be well structured and 
consequent. 

 
 



 

 

Appendix V. Super-classes for Intranet 
 
Super-classes, in the structure model for the future Intranet at ISV, are;  
 
1. Administration  
2. Education  
3. Research  
4. Strategy  
5. Library of references  
6. Metadata  
7. Information to society 
 
Since the Super-class, Information to society, does not have any sub-classes or objects today 
we will not present any figure of it. We will not either present a figure of the Super-class, 
Research, since it is already showed in Chapter 4.3.1. System structure with classes and 
objects, Figure 5.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
1. Super-class: Administration. 



 

 

 
 
 
 
 
 
 
2. Super-class: Education. 



 

 

 
 
 
 
 
 
 
4. Super-class: Strategy. 



 

 

 
 
 
 
 
5. Super-class: Library of references. 



 

 

 
 
 
 
 
 
6. Super-class: Metadata. 




