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Abstract 
 
With the wide explosion of the Internet, distributed applications have become a 
necessity. A problem with some of these applications is that they are platform 
dependent, they only work on one computer platform. With the use of action research 
and participatory design we have in this thesis shown how a platform dependent 
distributed application could be made platform independent when it comes to 
functionality. In our specific research object we succeeded in going from an ActiveX 
control (platform dependent) to a Java applet (platform independent). This thesis is a 
guideline of how one could go from a platform dependent distributed application to a 
platform independent alternative. 
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Sammanfattning 
 
I och med den kraftigt ökade användningen av Internet är distribuerade applikationer 
något som berör de flesta. Vissa av dessa applikationer är plattformsberoende, de 
fungerar bara på en enda datorplattform, och detta ses som ett problem. Genom att 
använda action research och participatory design visar vi i denna uppsats hur vi kan 
göra en plattformsberoende distribuerad applikation plattformsoberoende när det gäller 
funktionalitet. I vårt undersökningsfall lyckades vi gå från en ActiveX-kontroll 
(plattformsberoende) till en Java applet (plattformsoberoende). Denna uppsats kan ses 
som en vägvisning i hur man går från en plattformsberoende distribuerad applikation 
till ett plattformsoberoende alternativ. 
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1 Introduction 
 
In the introduction a description of the increased demand of becoming platform 
independent is given.  The section is opened by the background where the root of 
the thesis lays followed by its area of concern, research question, the purpose and 
the limitations of the thesis. 
 

1.1 Background 
 
To understand this background we need to understand what a system and an 
information system is. A system is a group of entities that interacts with each 
other. They all serve a common objective (Wallén, 1996). An information system 
is a system to retrieve, store, manipulate, transmit and present information 
(Andersen E., 1994). 
  
A distributed system is a computer system in which components located at 
networked computers communicate with each other only by passing messages. 
The main motivation of a distributed system is the sharing of resources. A 
resource in this context is a range of things that can usefully be shared within a 
networked computer system. An example of a distributed system that hardly 
anyone has missed is the Internet (Interconnected networks). (Coulouris, 2001) 
 
The architecture of the distributed system is of interest as it is a natural part of the 
Internet. The meaning of architecture can be seen as the division of 
responsibilities between the system components (Coulouris, 2001). The most 
common architecture design is the server-client architecture. In this architecture 
two processes communicates. A process is a program that executes on a 
computer. One process, the client, requests a service from another process within 
the distributed system that act as the service provider, the server (Jia, 2005). A 
service manages a collection of related resources and presents them to users and 
applications (Coulouris, 2001). Imagine you (the client) go to a webpage and sees 
what TV-shows are on tonight (the server then displays the requested service).  
 
Another subject central to this thesis is software. Software is consisting of 
programs that make a computer do certain tasks. A software system is a part of an 
information system (Maciaszek, 2005). Programs are written by humans or 
human made systems through programming. Programming is writing a series of 
instructions to make a computer perform a certain task. Programs are based on the 
users’ requirements. Users are the people that the software is meant to support in 
the information system. Requirements are statements of what services the system 
is expected to provide and the constraints under which the software must operate 
(Maciaszek, 2005). One type of requirements are functional requirements. 
Functional requirements are what the software is supposed to do. The formal 
requirements on a software system are stated in a document that can be called 
Software Requirements Specification (SRS). This is the document the developers 
follow to see what tasks the users want the computer to do for them. 
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An application is a tailored software that is unique. An application is not 
manufactured it is implemented. Implemented means that it has to fit its 
environment (Maciaszek, 2005). A distributed application is an application 
running on more than one computer system, exchanging messages between the 
systems (Kurose, 2001). A distributed application is therefore software 
components that are a part of a distributed system. 
 
Programs can however not run on any computer platform. A computer platform is 
defined by two key elements, the processor and the operating system (Long, 
2002). To give end-users the ability to use a certain program regardless of their 
computer platform is much desired by many software developers. 
 
The most dominating platforms for personal computers on today’s market are the 
platforms with Microsoft Windows as operating system. A cross-platform 
program can run on many platforms, and thus remove some of the constraints that 
single platform software must face. (Long, 2002) 
 
We have now reached our destination from where it all started, within the area of 
distributed systems to extension of desired functionality and the dream of 
platform-independency. 
 

1.2 Area of concern 
 
A common denominator for all platforms is usually that they are connected, in 
one way or another, to a distributed system like we mentioned in the earlier 
chapter. One of the most common and well-known distributed system is the 
Internet. The Internet is the global, publicly and freely accessible network of 
interconnected computer networks that transmit data by packet switching using 
standard Internet protocols. Packet switching means that the shared information is 
packed into data-packets that are sent over the network (Kurose, 2001). Protocols 
are sets of rules that computers use to talk to each other 
(Long, 2002) like in the client-server architecture.  One 
can say that the Internet is the network of networks, see 
figure 1.1 (Wikipedia, 2007). 

 

 
The World Wide Web (WWW) is a part of the Internet. 
It is a system for publishing and accessing resources 
and services across the Internet. Users retrieve 
documents of all kind with a web browser that act as 
the client. The servers are in this case the processes that 
share the documents with the world and therefore with 
many clients. These servers are called web servers. The 
browser is a software tool that allows for taking part of 
the resources shared.  However, sometimes the functionality of the web browser is 
not enough to the always increasing demands on what they should be able to do. 
A developer can add extra functionality to the browser by letting the browser 

Figure 1.1 Map of Internet 
(Wikipedia) 
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download a small computer program to be run within the browser (Long, 2002). 
These small programs are also called mobile code (Coulouris, 2001). Two 
examples of these downloadable programs are ActiveX Controls and Java 
Applets. 
 
ActiveX from the company 
Microsoft is a number of 
technologies to share information 
between applications. An ActiveX 
Control is an object baked into an 
application that uses these 
technologies. An ActiveX Control 
can automatically be downloaded 
and executed in a web browser. 
The technology is however closely 
coupled with the operating system 
Windows and the web browser 
Internet Explorer. (Blum, 1997) 
ActiveX generally runs in the 
background of the system but can 
be noticed when going to certain web pages where there is a security-warning 
displaying that you have to approve the sites content (see figure 1.2).  

Figure 1.2 ActiveX security warning 

 
Java is a platform independent programming language. Programs written in Java 
are well known to be able to run on a large number of computer platforms, thus 
being cross-platform. An important part of the Java in this context is the Java 
Applet. Java Applets are small computer programs that can be executed within a 
web browser. This makes it possible for a developer to add more dynamic content 
to an otherwise more static presentation. One of the differences between Java 
Applets and ActiveX Controls is that more computer platforms and web browsers 
support Applets (Deitel, 2005).  
 
Many times on today’s software market an application written for a specific 
platform already exists. By converting a platform dependent application to a  
cross-platform one, one can avoid hardware and software obsolescence, get 
financial savings and extend the life of existing systems. One common problem 
with this conversation to cross-platform is that there does not exist any general 
way of migrating  platform specific applications to a cross-platform application. A 
common way is to translate lines of code to another more cross-platform friendly 
language by rule-applying software but no easy solution exists. (Heiss, 2007) 
 
Before the writing of this thesis we became interested in the above stated 
problem. After some research we could agree with Heiss, no common way seems 
to exist to migrate from platform dependent to platform independent. We did not 
want to simply translate lines of code, as we felt there could be a more general 
way to do a migration. Since our specific research object (as seen in chapter 4) 
had an ActiveX Control as the platform dependent component we chose to work 
with that as the platform dependent application in our example of platform 
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migration. All our studies indicated that Java was a broad well used platform 
independent development technology, so it made sense to use it as the platform 
independent solution. The fact that Java Applets are mobile code, exactly as 
ActiveX Controls, made the choice even more justified. All of this takes us to the 
next step, our research question and by that also the very purpose of this thesis. 
 

1.3 Research question 
 
The background and area of concern leads us to our research question: 
 

• In terms of functionality, how could a distributed application like ActiveX 
be made platform independent by the use of Java? 

  
As seen in the area of concern Java Applets seem to be one platform independent 
alternative. One way to test this could be by designing an application with some 
functional requirements as a Java Apple. This Java Applet could then be 
compared to an ActiveX Control application which serves as the distributed 
application with same functional requirements. 
 
One of Java’s biggest strengths is that it is portable. This means that Java can run 
on many different platforms (Deitel, 2005).  
 
If we are to develop a Java Applet or an ActiveX Control what should we bear in 
mind? Software engineering is about modeling. Models are abstractions of the 
world around us. Abstractions allow us to concentrate on important factors but 
also to ignore aspects that are not important to the problem at hand. Software 
systems are complex. This makes abstraction a very important tool for a software 
engineer. (Maciaszek, 2005).  
 

1.4 Research purpose 
 
The purpose of this thesis is:  
 

• To show how a platform dependent distributed application can be made 
platform independent when it comes to functionality. 

 

1.5 Limitations of thesis 
 
1 Security will not be taken into account if the security issues do not affect 

the functionality of the application. 
 
2 Platform independency will not be measured as Java is well known as 

platform independent by our references and we therefore leave the 
subject to other papers. 
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3 We will only look at ActiveX as a platform dependent distributed 
application and Java as the platform independent distributed application. 

 
4 We will show how an application designed as a Java Applet can replace 

an ActiveX Control. 
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2 Theory 
 
In this chapter we present the theory that has been processed in order to build the 
theoretical framework of the thesis. We start by explaining the highest abstract 
level in system theory which is used to model the world more easily. Different 
approaches are taken into consideration before we move on to systems, in 
particular information systems. The fact that our application is a part of the 
Internet requires us to clarify what distributed computing is all about. The next 
step explains the theory behind ActiveX and Java. 
 

2.1 System theory 
 
System theory helps us to understand and model the world more easily, it makes 
us put the parts together and see the world as a whole. In example: a car is 
drivable when all its parts are put together. It is important to understand the 
concept of systems when reading this thesis because distributed systems are an 
important part of the background which leads to the purpose. By understanding 
the fundaments of system theory the reader will understand distributed systems 
more easily. 
 

2.1.1 Introduction to system theory 
A theory is, according to Graziano et. al., a formalization set of concepts that 
organizes observations and interferences and predicts and explains phenomena. A 
theory must be testable, it makes predictions that can be tested empirically, that is 
by observations or experiments. A model is an analogical representation of reality 
and a type of theory. It is important to understand that a model is only a 
representation, not the reality itself. (Graziano, 2000). This is worth mentioning as 
we must keep it in mind when presenting models later on in this thesis. 
 
System theory helps to understand the complicated relationships between wholes 
and parts (Magoulas, 1998). A system is a group of entities that interacts with 
each other. They all serve a common objective. The system as a whole has other 
properties than the parts. A system must be studied in its environment, because 
the system interacts with its environment (Wallén, 1996). 
 
It is important to state what is part of the system and what is not a part of the 
system. If an entitity does not have any relation with the other entities of the 
system that entity is part of the system environment. To state what is part of a 
system and what is not is called system integrity. A system can also be open or 
closed. This describes the “openess” of the system in relation to its environment. 
(Magoulas, 1998) 
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2.1.2 The information system 
Later on we will discuss software systems. Software systems are a part of 
information systems and therefore we shortly need to define an information 
system. 
 
Information is enlightenment about real or thought up circumstances. An 
information system is a system to retrieve, store, manipulate, transmit and present 
information. This system can include both humans and machines. (Andersen E., 
1994).  
 

2.2 Distributed systems 
 
A distributed system is a system in which components communicate and 
coordinate their actions only by passing messages. These components are located 
at networked computers. 
 
This thesis discusses distributed applications. To understand how a distributed 
application works and why it is needed, we must get a basic understanding of 
distributed systems of which the distributed applications are a part. 
 

2.2.1 Characteristics of distributed systems 
There are three important characteristics of a distributed system (Coulouris, 
2001): 
 

• Concurrency: Work can be done at computers separately. Resources can 
be shared over the networked only when needed. This feature makes the 
system scalable as the capacity of the system can be increased simply by 
adding more resources (for example computers). (Coulouris, 2001) 

 
• No global clock: Because all communication is made by sending 

messages, a global clock is hard to synchronize in such environment. In 
other computer environments a global clock is used to synchronize 
different computer tasks. (Coulouris, 2001) 

 
• Independent failures: Each component in the system can fail 

independently of the others. This means that the system as a whole can 
continue to function even though one component fails. (Coulouris, 2001) 

 
These characteristics are fundamental to the understanding of distributed systems. 
These make a distributed system what it is. 
 

2.2.2 Purpose of distributed systems 
The main purpose of distributed systems can be divided into six key purposes (Jia, 
2005): 
 

 
 
  7 



 

1. Resource sharing: Resources can easily be shared in a distributed system. 
Resources can be hardware, software or data that can be usefully shared. 
This is the main factor for constructing distributed systems (Coulouris, 
2001). 

 
2. Openness: To be able to share resources the interfaces of the various 

components must also be made public to other components on the 
network. This makes the system extensible. (Jia, 2005) 

 
3. Scalability: A distributed system is scalable if the cost of adding a user is 

constant in the terms of the resources that must be added (Coulouris, 
2001). In a distributed system it is easy to add more resources simply by 
adding more computers to the network (Jia, 2005). 

 
4. Fault-tolerance: Any process, computer or network may fail independently 

of the others as described above in “independent failures”. In a distributed 
system resources can easily be installed on many machines hence 
minimizing the loss of that particular resource if one computer should fail. 
Software can be installed on the machines in a network to even detect that 
loss of a resource, making the other components respond accordingly. (Jia, 
2005) 

 
5. Concurrency: Concurrency can be achieved by sending requests for 

services to multiple machines connected to the network at the same time. 
(Jia, 2005) 

 
6. Transparency: Another purpose is to make some things transparent to the 

user. 
a. Location transparency: Local and remote resources can be 

accessed seamlessly. 
b. Failure transparency: Masking of failures can be made. See “fault-

tolerance” above. 
c. Replication transparency: Allows duplicate resources in multiple 

components invisibly. (Jia, 2005) 
 
If we understand the purpose of distributed systems we understand what they are 
for. If we understand the need of distributed systems, we understand the need of 
distributed applications. This leads us to the core of this thesis, to improve a 
distributed application by getting closer to the purpose of distributed systems and 
that by making the application platform independent. 
 
When analyzing our empirical work we analyzed the resource sharing and the 
openness of the application, the first two purposes in the list above. The last four 
would be somewhat complicated to measure and discuss considering our 
empirical work, and they should better suit another thesis about distributed 
systems. We also argue that the first two purposes above are adequate when 
showing how an distributed application can be made platform independent and 
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putting this into the theoretical frame of distributed systems of which distributed 
applications are a part. 
 

2.2.3 The server-client model 
An architecture or model is the way to make the division of responsibilities 
between system components in a distributed system (Coulouris, 2001). In this 
model resources must be shared, interfaces must be made public to other 
components, the model must be scalable, fault-tolerance must be implemented, 
requests must be possible to make to several machines on the network at the same 
time and transparency must be in place, all this according to the purpose of a 
distributed system. Not having a global clock for synchronisation and not having 
centralized data also makes any viable model more complex. We must also bear 
in mind that all communication is made by messages. 
 
This is important because we will make our application in an environment that 
uses certain architecture. Being aware of the environment is important in all forms 
of systems, including software systems. Distributed applications are one type of 
software systems as we will see later on in chapter 2.3. 
 
The most widely employed model for distributed systems is the server-client 
model (see figure 2.1). In this model two processes communicates. The client 
process sends a request for a service to the server process. Servers can in turn also 
be clients of others servers. Also, note that the client and servers are not 
computers, but processes, that are programs in execution. (Jia, 2005) 
 

 
Figure 2.1 The server-client model (Jia, 2005) 

 
By invoking a particular service on the server the client can take part of that 
resource. Thus the resource sharing purpose of distributed systems is fulfilled. 
Only the interface of both the client process and the server process needs to be 
public thus hiding the underlying complexity of the processes. Their interfaces 
being public fulfil the openness purpose of distributed systems. Scalability is 
fulfilled by the fact that it is easy to add a client or a server to the model. By 
marking the order of the messages and resending the messages when needed a 
built-in fault tolerance comes with the model (Coulouris, 2001). Concurrency is 
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clearly visible in the fact that a client can send many messages to several servers 
at the same time and vice versa. Transparency is a bit harder to achieve because of 
network latency, loss of messages and other obstacles. There is however a number 
of techniques to make the solution as transparent as possible to the user 
(Coulouris, 2001). These techniques and further details of the above fulfilments is 
beyond the scope of this thesis. 
 
The client-server model is important to our thesis because it is the fundament that 
Internet is built upon. Our distributed application uses this model as well, as we 
will see in our empirical work.  
 

2.2.4 Mobile code 
Mobile code is code that can be sent from one computer to another and run at the 
destination. The advantage of running code locally is that it can give interactive 
response faster as it does not suffer from delays in a network. Figure 2.2 shows 
this mobile code in action. In the figure, the client process sends a request 
message to the server process. The server process sends the mobile code with the 
respond message. This mobile code is then executed locally on the client, thus 
enhancing the client process.  (Coulouris, 2001)  
 

 
 

 
Figure 2.2 Mobile code (concept from Coulouris 2001) 
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Mobile code is very central in our thesis. Both ActiveX Controls and Java Applets 
are two examples of mobile code. Our empirical work is based on these two types 
of mobile code and we only look at these according in our thesis limitations. We 
see mobile code as a form of distributed application in this thesis because it 
executes on the client machine and then communicates with the server; with 
messages, just like any distributed application. 
 

2.3 Software systems 
 
In this chapter we discuss software systems and applications as a type of software 
systems. The relation between software systems and applications is important for 
the analysis of the empirical work of this thesis. Since this thesis discusses the 
construction of a distributed application a deeper look into software systems is 
needed. 
 

2.3.1 What a software system is 
Software is consisting of programs that make a computer do certain tasks. A 
software system is a part of an information system just as an information system 
is a part of an enterprise. As seen in a former chapter an information system is a 
system to handle information. An important aspect however is that the 
information system can include people, hardware and communication not just 
software. (Maciaszek, 2005) 
 
 

 
 

Figure 2.3 A software system as a part of an enterprise information system 
(concept taken from Maciaszek 2005) 

 
Software is a part of a business, but business does not need to be a part of any 
software. Maciaszek et. al defines a work process as how work activities are 
scheduled, organized, coordinated and performed at a certain period of time to 
produce a product or service. The result of a software process is software. The 
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result of a business process is business. A software system is a part of the 
enterprise information system; the same way an information system is a part of 
the enterprise that is only a part of the environment. Figure 2.3 clearly shows this 
relationship. (Maciaszek, 2005) 
 
This conclusion, that a software system is a part of an information system and that 
the information system is a part of an enterprise gives us useful insights. We must 
somehow get the involvement of the business the software system is to serve 
when we develop our distributed application. We must find a method that can 
help us with this interaction and thus maximize not just the efficiency but also the 
effectiveness of the software system. 
 

2.3.2 Effectiveness and efficiency of software systems 
According to Maciasziek et. al. efficiency means doing something right. 
Effectiveness means doing the right thing. A business process aims to deliver 
effectiveness; that is doing the right thing. A software process however aims to 
deliver efficiency. This makes it possible that the software is efficient (doing 
something right), but not helping the business process and thus being ineffective 
to the business (not doing the right thing). (Maciaszek, 2005) 
 
Other resources state that efficiency is how economically the software utilizes the 
resources of a computer (Ghezzi, 2003). Another definition of efficiency is how 
well the system performs, that is how fast it responds, how well it computes 
values etc. (Lauesen, 2002). This however does not really interest us in this thesis. 
We are more concerned with how well the software system meets the business 
needs, if the software system matches the business effectiveness. We therefore 
define software effectiveness as how well the software matches the business needs. 
In the analysis of our empirical work we will argue that our new distributed 
application is at least as effective as the old distributed application, hence this 
definition is of importance. 
 

2.3.3 Applications and programming 
One type of software is an application. An application is a tailored software that is 
unique. An application is not manufactured it is implemented hence implemented 
means that it has to fit its environment. An application can be seen as a program 
or several programs. Programs are written by humans or human made systems 
through programming. Programming is writing a series of instructions to make a 
computer perform a certain task (also called coding). The purpose of 
programming is not the coding itself; it is rather the functionality it provides. 
(Maciaszek, 2005). Programmers can however not write the code in plain English 
because computers only understand machine languages. A programming language 
is the intermediate step between a computer and a human being; it interprets 
human understandable English-like abbreviations to machine language. (Deitel, 
2005) 
 

 
 
  12 



 

By understanding what a program is we can more easily describe our empirical 
process and hence make it more understandable. 
 

2.3.4 The software process 
Since functionality and functional requirements are central in our thesis, we will 
here try to shortly describe them in a software development context. We will also 
use a Software Requirements Specification (SRS) in our empirical work and 
hence this must be put into the context as well.  
 
The process to develop software can be distinguished into five steps (Maciaszek, 
2005): 
 

1. Requirements analysis: Requirements are statements of what services the 
system is expected to provide and the constraints under which the software 
must operate. System services are either functional requirements (what the 
software must do) or what data that should be included. The constraints 
are often about interface, performance, security, operational conditions, 
political and legal restrictions etc. Requirements analyses results in a 
requirements document. This document can be called a Software 
Requirements Specification (SRS). (Maciaszek, 2005) 

 
2. System design: A description of the structures of the software to be 

implemented. (Maciaszek, 2005) 
 

3. Implementation: Mostly programming, but also making the software 
design complete. (Maciaszek, 2005) 

 
4. Integration and deployment: This step integrates the software into the 

business and deploys it to the users. (Maciaszek, 2005) 
 

5. Operation and maintenance: Operation is the everyday use of the 
system. Maintenance is not just fixing problems but also product 
evolution. (Maciaszek, 2005) 

 
The last four steps are not the main issue in this thesis, even though step two and 
three are a part of the empirical work. It is the first step, the functional 
requirements, that is of most importance. 
 

2.4 The Internet 
 
The Internet is important to our thesis because the distributed applications we 
portrait functions in this environment. They use the protocols and the machinery 
that makes the Internet run. We also define platform dependency and 
independency later on in this chapter because this subject arises as the usage of 
Internet and hence distributed systems skyrocket. We also define a distributed 
application in this chapter making it even more important to this thesis. 
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The Internet (Interconnected networks) is a worldwide collection of computer 
networks and is of importance to this essay in order to understand the need of 
distributed applications. It is a type of distributed system according to the above 
definition and probably the most well known. This network has millions of 
computers and millions of users are using it everyday. The Internet uses the 
client-server architecture also described before (Kurose, 2001). The Internet was 
founded in 1969 and was first called ARPANET. It was a science project to 
connect scientists throughout the USA by communication technology. Nowadays 
there is a number of volunteering organizations setting standards, called Internet 
standards, to make it possible for the Internet to still grow (Long, 2002). 
 
The World Wide Web (WWW) is merely a part of the Internet, yet the part most 
people come into contact with. The WWW is a system for publishing and 
accessing resources and services across the Internet. It can be seen as a distributed 
application in itself, using the underlying communication services provided by the 
distributed system Internet. The clients and the servers of the Internet are called 
end systems. A distributed application is an application running on more than one 
end system, exchanging messages between the systems (Kurose, 2001).  
 
There are different kinds of computer networks using different kinds of messages 
to communicate. The Internet is a so-called packet switching kind of computer 
network. This means that the network packs the information into data-packets and 
sends these packets over the network. Packets does not need to take the same 
route through the network even though they are all going to the same end system, 
they can be routed differently. This is part of the fault-tolerance of the distributed 
system. (Kurose, 2001) 
 
A protocol defines the format and the order of the messages that are exchanged 
between communicating entities, as well as the actions taken on both the sending 
and the receiving end. Protocols are very important for the Internet; they make the 
whole machinery work. There are a number of Internet protocols, three of which 
are important to the understanding of our thesis: 
 

• TCP: Transmission Control Protocol. This is the protocol that sets the 
rules for packing the information into packets and unpacking these 
packets, as well as the rules for the end-systems receiving and sending 
these packets. (Long, 2002) 

 
• IP: The Internet Protocol handles the address, that is, where the packets 

are going through the network. The address of an Internet computer is 
called IP address. (Long, 2002) 

 
• HTTP: HyperText Transfer Protocol defines how clients (browsers) 

requests Web pages (defined later) from servers and how servers transfer 
Web pages to clients. (Kurose, 2001) 

 

 
 
  14 



 

Protocols must be used when developing a distributed application. Without them 
the messages between the software components can not be understood. We will 
use Internet protocols in our empirical work as our distributed application is a part 
of the Internet. 
 
The mobile code, mentioned earlier in our area of concern, executes within a web 
browser. Basic knowledge of web browsers and addresses to resources on the 
Internet, so called URLs, is needed for the understanding of our thesis. 
 
An Internet browser (web browser) is one kind of client. A browser is a software 
that uses a Graphical User Interface (GUI) so let the user search, find, view and 
manage information over any network (Long, 2002). A Web page is a document 
on the WWW that are viewable from a browser. A Web page can consist of a 
number of objects. An object is in this case simply a file of some kind – an image, 
a video stream, a Java Applet or a HTML file (Kurose, 2001). HyperText Markup 
Language (HTML) is the language used to compose and format most of the 
content of the WWW. HTML is a language that is interpreted by a program, such 
as a web browser (Long, 2002). The Uniform Resource Locator (URL) is the 
Internet address to a resource (see figure 2.4) (Long, 2002). 
 

 
 

Figure 2.4 How the Internet URL is composed (Long, 2002) 

2.4.1 Platform dependency and independency 
As we said before: the Internet has millions of computers and millions of users are 
using it everyday, thus the need for platform independency is a pursuit of saving a 
lot of money and reaching out to more users. We first define what a computer 
platform is: a computer platform is defined by two key elements, the processor 
and the operating system (Long, 2002). A cross platform is then defined by the 
two elements but is made to work on multiple computer platforms. Computer 
software is a program that runs on a computer (Deitel, 2005). Platform dependent 
typically refers to applications that usually run under only one operating system 
and run in only one series of computers (one operating environment); for 
example, Windows running on x86 hardware or Solaris running on SPARC 
hardware (PCMag Encyclopedia, 2007) thus platform independent is considered 
to be applications designed to run under two or more operating systems. 
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2.5 ActiveX in theory 
 
ActiveX is an important topic due to the fact that the distributed application that is 
to be made platform independent is built upon ActiveX. In order to build a new 
tool one must first fully understand the meaning and concepts of the old one. If 
we look back at our research question we asked if a distributed application like 
ActiveX could be made platform independent by the use of Java in terms of 
functional requirements. Before we answer this question we need to know what 
ActiveX is.  
 
ActiveX is a technology from the company Microsoft. (Morrison, 1996) It is 
important to know that ActiveX is a merge and extension of two other techniques 
from Microsoft, OLE (Object Linking and Embedding) and COM (Component 
Object Model). The concept of ActiveX can be confusing due to its large setup of 
different COM-based techniques. The ActiveX controller is a part of the ActiveX 
techniques. (Goncalves, 1999) 
 

2.5.1 Object Linking and Embedding (OLE) 
The OLE standard allows the applications to collaborate with the usage of 
libraries, interfaces and protocols that allows sharing of information. The OLE 
standard allows programs to produce complex documents containing texts, 
graphic, video-files and sounds. (Microsoft, 2007) 
 

2.5.2 Component Object Model (COM) 
COM provides the interfaces between objects, and Distributed COM (DCOM) 
allows them to run remotely. Microsoft's OLE compound documents are based on 
COM, which lets one document be embedded within or linked to another. The 
terms COM object, ActiveX object and ActiveX component are synonymous due 
to the fact that COM is integrated into ActiveX. It is mainly used to enable inter-
process communication and dynamic object creation in any programming 
language that supports the technology. (Microsoft, 2007) 
 
Inter-process communication is the exchange of data between one program and 
another either within the same computer or over a network. It implies a protocol 
that guarantees a response to a request. Examples are OS/2's Named Pipes, 
Windows' DDE, Novell's SPX and Macintosh's IAC. (Microsoft, 2007) 
 

2.5.3 ActiveX in detail 
ActiveX is not just meant to be a way to add interactivity to the Web. OLE is 
deeply ingrained in many of Microsoft’s commercial products and Windows 
applications which then allow easy integration between desktop software and the 
Internet. Further more ActiveX has nothing to do with a specific programming 
language, one can write ActiveX code in any language one chooses as long as it 
supports Microsoft's COM specification. (Morrison, 1996) 
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An ActiveX control is a self-contained executable program that can be embedded 
within a Web page or a standalone application and is essentially Microsoft's 
answer to Java Applets (see chapter 1.2). (Morrison, 1996) 
 
An ActiveX document is similar to an ActiveX control, except that it focuses on 
representing and manipulating a particular data format, such as a Word document 
or an Excel spreadsheet. There is no corresponding function in Java to the 
ActiveX documents. (Morrison, 1996) 
 
One of the biggest aspects regarding the use of Internet is security and is probably 
the most significant divisive issue between ActiveX and Java. ActiveX uses 
digital certificates attached to every control which specifies its author with a 
signature, so basically, if you trust the author you trust the control. The signature 
is designed in a way so that if you alter the software after its release it will 
invalidate the signature. In that way a signature protects you from hackers that 
alter executables. (Morrison, 1996) 
 
ActiveX inherits the security credentials of the user that is currently logged on 
locally on the machine while installing the component which basically means that 
if your browser supports ActiveX and you have this feature enabled, the control 
has the same authority you do. If you have administrative rights, so do the 
ActiveX controls. (Goncalves, 1999) 
 
As a practical aspect most Microsoft produced software is based on OLE, which 
is one of the backbones in ActiveX and thereby ActiveX inherits a wide 
assortment of applications and controls from the Microsoft assortment. 
Microsoft's goal with ActiveX is basically to move desktop software to the 
Internet. (Morrison, 1996) 
 
A strength and weakness in ActiveX is that when it is installed and running is that 
it has access to the whole system and its resources when installed and running in 
the system, even the hard drives can be re-written.  (Cross, 2006) 
 
Now that we know what ActiveX is we have the theoretical knowledge of how a 
platform dependent distributed application could be designed and the techniques 
behind it. 
 

2.6 Java in theory 
 
In order to develop a platform independent alternative in the chosen language 
Java we need to know the theoretical background of Java. SUN Microsystems 
introduced Java in 1995. It was developed to be able to run on different platforms. 
Java differs from the other high level languages in the way that it does not need to 
be re-compilated before it can be executed on another platform then the one it was 
created on. (Keogh, 2004) 
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While SUN was developing Java the WWW started to grow larger, as did the 
need for creating dynamic web pages. The Java programming language was well 
suited to meet this demand and when it was introduced it became the choice for 
large-scale enterprise applications built for the WWW. (Keogh, 2004) 
 
Is it really possible to migrate from ActiveX and implement it with Java and does 
it solve the dependency-issues? The general advantage that Java conveys is that it 
is completely an object-oriented language and almost platform independent 
(Deitel, 2005). One of the main problems with Java is that it generally has been 
slower because it uses interpretation instead of execution, this issue has been 
solved by using a method called Just-in-time compilation that basically means 
that Java-code is being translated to traditional machine-code on the fly 
(Whitepaper: The Java HotSpot Virtual Machine, 2007).  
 
Regarding the practical aspect in Java, it is more difficult to integrate Microsoft 
software with it, but not impossible. Instead Java offers ways of integration with 
software on different platforms, which allows a way of turning a platform 
dependent distributed application in ActiveX into a platform independent one 
when it comes to functionality. 
 

2.6.1 Java Virtual Machine 
The technique of Just-in-time compilations has been further optimized in the Java 
virtual machine (JVM) that continuously examines where the bottlenecks in the 
program resides and the execution is slow and thus optimizes this so that the 
execution will be faster (Whitepaper: The Java HotSpot Virtual Machine, 2007).  
It literally adapts its performance to every user by the so called Hot Spot 
Detection (Whitepaper: The Java HotSpot Virtual Machine, 2007). This means 
that the software may be executed on any machine and the need of rewriting the 
code or recompile it does not exist. It thereby simulates a virtual machine in the 
Java Runtime Environment (JRE) that Java is being executed in. Java Runtime 
Environment is an emulator that creates a Java Virtual Machine environment that 
can execute Java programs (Lowe, 2005). 
 
Another method worth mentioning that also contributes to the speed of the 
program is the use of method inlining that means that the compiler also adds 
methods to locations from where it is called from (Whitepaper: The Java HotSpot 
Virtual Machine, 2007).  
 

2.6.2 Security aspect 
Java's security consists primarily of verifying the bytecodes as a program is being 
interpreted on the client end, as well as not allowing applets access to a client 
user's hard drive. This shows that Java offers more security than ActiveX as it 
doesn’t allow a program to access the full system directly. (Morrison, 1996) This 
can be bypassed by the use of certificates with applets, just as ActiveX uses 
certificates, by using digital signatures in Java and thus bypassing the security-
credentials that JVM has as default.  
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3 Method 
 
This chapter will explain the differences between quantitative and qualitative 
research, what Action Research is and the actual development of the component 
using Participatory Design beneath Action Research. Further on we explain in 
what terms reliability and validity is taken into account and the approach of 
induction or deduction. We start of by declaring what methods we have used and 
why we have chosen the methods in question. 
 
Qualitative approach 
The first choice of method was the 
choice between the two approaches of 
quantitative and qualitative. Naturally 
the choice fell on the qualitative 
approach as the thesis was built upon 
a unique combination of qualities and 
properties which can be hard to 
reproduce (see figure 3.1).  

 

 
Method framework: Action Research 
The second choice of method was 
Action Research. The Action 
Research study was considered by us 
to be the most suitable method of 
conducting the research we have 
based our thesis on as the 
characteristics of the research was 
about generating knowledge and at 
the same time participate in a 
scenario. It would act as the umbrella 
that framed our method of the thesis 
(see figure 3.1). 
 
Design: Participatory Design 
When designing a component a lot of 
alternatives are taken under 
consideration, like prototyping, 
extreme programming and many 
more. The choice fell on Participatory 
Design as we wanted to actively 
involve the end-users in the design 
process too, not only assure an 
accepted design but to assure the most accepted design (see figure 3.1). 

Figure 3.1 Choices from Start to End 

 
Method of analysis: Functionality and end-users 
Finally the choice of analysis method came naturally into place where we wanted 
a mixture of different analysis methods. We did not only want to map the existing 

 
  19 



 

functionality within the platform dependent technology onto the new design, but 
we also wanted to involve the end-users subjective judgement and feedback to re-
assure an acceptable result that reflected the design as a whole and not only the 
parts of it (see figure 3.1). 
 

3.1 Induction and deduction 
 
When reasoning from the particular to the general, we are reasoning inductively. 
When we reason from the abstract and more general ideas down to a particular 
case, we are reasoning deductively. Both processes are used by scientists to build 
models. (Graziano, 2000) 
 
An easy to understand example is used by Graziano et. al.: When the writer comes 
home and sees muddy sneakers on the hall rug, he thinks that his kids are home. 
This is induction, the particular (the sneakers on the rug) leads to the more general 
(the kids are home). The writer also predicts that one of his daughters is upstairs 
talking on the phone because she usually does that when she is at home. This is 
deduction; the more general (the kids are home) leads to the specific (one of them 
is talking on the phone). All of this is referred to as inductive-deductive thinking. 
As seen here, it is not always used in science, but also in everyday life. The 
essence of science, according to Graziano et. al., is its process of thinking and this 
process entails systematic inductive-deductive thinking. (Graziano, 2000) 
 
The approach in our thesis whether to have an inductive or deductive framework 
was determined by where we were looking for the answer; in theory or in the 
empirical area. In our research object we used a more deductive approach, thus 
found the answer in an existing theory. The more general, the theory, led us to the 
more specific, the solution of the client’s real life problem, as we were trying to 
show how a platform dependent distributed application could be made platform 
independent regarding the aspects of the functionality. 
 

3.2 Quantitative and qualitative research 
 
Both quantitative and qualitative research can be seen as a group of methods that 
share some common criteria. The understanding of quantitative and qualitative is 
central in scientific research as they are distinct yet both important to different 
kinds of research. Last in this chapter we will state how we used these concepts in 
our research. 
 

3.2.1 Quantitative research 
Key properties of these methods are that the research object can be measured and 
that the result can be presented numerically. To quantify is to make something 
countable. In these research methods the researcher sees the research field as an 
object that is examined using one or more variables (Andersen, 1994). A variable 
is a characteristic that can take on more than one form or value (Graziano, 2000). 
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These variables are measured using scales of measurement. Quantitative research 
is a one-way research, that is, only the conditions important to the researcher is 
taken into account.  This type of research is done by measuring and explaining 
(Nyberg, 2000). 
 

3.2.2 Qualitative research 
These methods are used to distinguish and understand a certain phenomenon 
(Nyberg, 2000). Spokesmen of this approach states that not everything can be 
measured by simple means. It is hard to exactly state the meaning of qualitative 
reasearch, but one can state that each and every phenomenon is a unique 
combination of qualities and properties and that one therefore can not measure it 
(Andersen, 1994).  
 

3.2.3 Differences between qualitative and quantitative research 
Qualitative and quantitative research is different in many regards. Martella et. al. 
(Martella, 1999) brings us a number of categories where they differ: 
 

• Source of Data: In qualitative research the source for data is the real-
world and “big pictures”. In quantitative research one often tries to isolate 
the variables so that they can be more easily measured. The former 
research however wants the research object to be in its natural 
environment, as it is only interesting to understand it within its rightful 
context. (Martella, 1999) 

 
• Nature of Data: Quantitative researchers use numbers, qualitative 

researchers don’t think numbers represent the whole picture. Qualitative 
researchers try to gather as much information as possible to see the whole 
picture. (Martella, 1999) 

 
• Process of Change: Quantitative researchers look at the outcome of 

events, but the qualitative researchers often conserns themselves with the 
process that leads to a certain outcome. (Martella, 1999) 

 
• Type of Reasoning: Quantitative researchers mostly use a deductive 

approach. They try to prove or disprove hypotheses from theories. 
Qualitative researchers do not generate hypotheses before the 
investigation. They generate research questions and try to enter the 
research without preassumptions about its outcome. After they have a 
solid foundation of research they try to state a theory. (Martella, 1999) 

 
• Focus of Research: The focus of qualitative research is the meaning 

individuals assign to their lives. Quantitative researchers are more 
concerned with objective data.  Qualitative researchers are concerned with 
cognitive processes (what and how people think), which is hard for 
quantitative researchers as they must maintain as objective as possible. 
(Martella, 1999) 
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Viewing the above categories we though that the difference between the two 
groups of methods was clear. 
 

3.2.4 Quantitative and qualitative research in our research 
We discussed if our research were to be quantitative, qualitative or perhaps both. 
By using the above definitions we tried to specify what kind of methods that was 
usable in our research object. Below is the result of our discussions.  
 

• Source of Data: Our research was concerning a real world problem, and 
we must see the problem in its context. This was clearly a qualitative 
approach. 

 
• Nature of Data: We decided that numbers would not help us reach our 

purpose. We chose qualitative research when it came to the nature of the 
data. 

 
• Process of Change: The process was of uttermost importance if we were 

to show how a platform dependent distributed application was to be made 
platform independent. Yet again, a qualitative approach. 

 
• Type of Reasoning: At the beginning of the research we were not sure if 

it was possible to make this platform dependent application platform 
independent. We did however generate a research question. As the work 
evolved we started to see that we could form a theory of how to make this 
change if we followed certain steps and used certain methods. Thus we 
used induction in this aspect of the research and the approach was clearly 
qualitative. 

 
• Focus of Research: Being objective was not our main purpose. We 

strongly argued that subjective thoughts and ideas must be present when 
developing an application if it is to be usable. We defined functionality as 
what the users think is needed. 

 
This led us to the conclusion that a strong qualitative method or methods were to 
be used. After extensive research we found a method called Action Research that 
fit our research question and purpose like a glove. 
 

3.3 Action Research 
 
Action Research is the umbrella that surrounds the 
essay and forms it as Participatory Design is used as 
method within the Action Research in order to design 
the software (see figure 3.2): the Java Applet with a 
strong user participation to re-assure to meet the 
client’s need. 
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3.3.1 What Action Research is 
Action Research considers processes or behaviours that would not start if the 
researchers themselves did not affect or start the event. It is important to influence 
real-life processes. This type of research is for example to examine what people 
do, not what they say they do in a particular case. Action Research does not strive 
to do theoretical research to gain knowledge and then test this research in a real 
scenario. This kind of research generates knowledge and the researchers 
participate in a scenario at the same time. This makes it important to describe and 
discuss the research process as it goes on. (Wallén, 1996) 
 
This method suited our needs very well. By being a part of the software 
development together with our clients we could assure ourselves that the need of 
the software implemented matched the business; hence created an effective 
application. We started and participated in this process of developing. We 
carefully described our research process as it went on. It is important to 
understand that we were a part of the research object and that we learned by doing 
in this case. 
 

3.3.2 Characteristics of Action Research 
There are five characterstics of Action Research according to Martella et. al. 
(Martella, 1999). These are: 
 

1. Purposes and Value Choice: The primary goal of Action Research is to 
solve problems in real-life situations. It also rejects the idea that science is 
value free. We must therefore take our values into consideration when 
interpreting research results. (Martella, 1999) 

 
2. Contextual Focus: Action Research occurs in the real world and address 

real-life problems or situations, thus it is context-bound. The researchers 
attempt to answer a research question and then attempt to fit these results 
within a theory. This is the reverse of the majority of qualitative research, 
where the theory is developed first and the research is an attempt to verify 
predictions based on the theory. (Martella, 1999) 

 
3. Change-Based Data and Sense Making: The goal of Action Research is 

to generate data and then to make interpretations that hopefully leads to 
changes in the practice. When the data is collected, the findings should be 
related to a theory. (Martella, 1999) 

 
4. Participation in the Research Process: Action Researchers are 

participants in the process. The researchers are therefore part of the 
context being investigated and thus being investigated themselves. 
(Martella, 1999) 
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5. Knowledge Diffusion: Solutions to problems through the use of Action 
Research is disseminated in some way. The dissemination occurs when the 
researchers inform the staff of what was found. Action Researchers also 
determine how the problem and solution add to current knowledge and 
theory. (Martella, 1999) 

 
Since we solved a real-life problem in our empirical work the first characteristic 
was met. In our analyses we understood that our values and the values of our 
client must be taken into consideration. As the research progress went on we tried 
to fit our research into different theories; theories that starts this thesis. We 
participated at a very high degree in the research, as we were the actual 
developers of the application. By making this thesis as well as a research report to 
the client we disseminated what we thought was a solution to the real-life problem 
of the client. 
 

3.3.3 Pitfalls in Action Research 
During the work with Action Research we kept in mind that our references stated 
some common pitfalls in the method that we should avoid. 
 
The research process in Action Research is most important; the result in itself 
does not give a complete understanding. This is due to the fact that the result is 
hard to generalize in another context, for example a similar case. The process, 
however, can give insights into how to solve a problem. (Wallén, 1996)  
 
We understood that our results were hard to generalize, but by carefully 
describing our research process we hoped that this research would help in the next 
research object even though this would have another context. 
 
Quantitative research methods are not well suited to Action Research. This is 
because one often needs to compare with something for them to be useful. 
Quantitative research also calls for data collection throughout the experimental 
period. Action Research is about helping the participants improve their own 
performance or the performance of the individuals they serve. (Martella, 1999) 
 
This was not hard to embrace as we clearly used qualitative methods, and helping 
the participants (ourselves as well as our client) was one of the main goals with 
the whole research. 
 
The Action Researchers also need to be self-reflective in the sense that they 
sometimes take a step back and look at the situation not just from within but also 
from the outside. This makes it possible for them to evaluate how the research 
object has been influenced by the actors and how the actors (including the Action 
Researchers) have been influenced themselves. By doing this the researchers can 
more easily discover how problems and theories might have changed during the 
process. (Wallén, 1996) 
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During the research we often took a step back to see the research object from as 
many different views as possible, especially the client’s view. Later on in our 
analysis we will show how these different views were present. 
 
We felt that we needed a more distinct method to work with Action Research, a 
method that embraced the developer-client symbiosis in a better way as we 
thought it was important. We found Participatory Design, described in chapter 
3.4. 
 

3.3.4 The constructivistic approach 
Although we specified which method to use we need to define through which 
perspective we will see the world. One of the benefits of the constructivistic 
approach is that it places the student at the centre of educational activity. Some 
may then call it the “student-oriented” approach. The constructivistic approach is 
built upon the fact that construction of knowledge is a subjective process and is 
built by the learner on the basis of his previous experiences and that we then 
perceive the world through our own perspective formed by our experiences. This 
will serve as the base for integrating and merging new information with the 
current one. This approach relates to learning as a conceptual change, wherein the 
naive framework which was created in early childhood undergoes modification 
through learning. (Mayer, 2002) 
 

3.4 Participatory Design 
 
Participatory Design is an approach, in this study within Action Research, of 
designing software that attempts to actively involve the end-users in the design 
process so that the final design is assured to meet the clients need and covers all 
design methods in which users (and perhaps other non-designer stakeholders) are 
independent actors in design decision making. Its roots come from Scandinavia 
and are developed out of Action Research and sociotechnical design. This method 
of designing software components overlaps with the approach that Extreme 
Programming takes to user involvement in design but puts more emphasis on the 
involvement of a broad population of users rather than a small number of 
representatives. (Darses, 2004) 
 
In Participatory Design end-users are welcomed to cooperate with researchers and 
developers during a software engineering process throughout all phases and is an 
obvious way to bring more knowledge into the design process. It allows users to 
bring their domain knowledge to the design decision that ultimately will impact 
their practices and communities. (Darses, 2004) 
 
Ghaoui characterize the Participatory Design approach as advocating three tenets: 
the goal is to improve the quality of life, the orientation is collaborative and the 
process is iterative. (Ghaoui, 2004) 
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3.5 Method of analysis 
 
First of the method of analysis was best made by mapping the existing 
functionality of the current ActiveX-component onto a Java Applet, defined 
through a simplified SRS in which the desired functionality was stated with the 
use of Participatory Design. Participatory Design attempts to actively involve the 
end-users in the design process so that the final design is assured to meet the 
clients need. Second the result would be discussed from three perspectives: end-
users, systems developers and the client. The method of analysis would also be an 
iterative process due to the chosen framework of Action Research in where an 
important part was to describe and discuss the research process as it went on. We 
also analysed both the new and old application from the perspectives of 
effectiveness, resource sharing and openness. These concepts are central in the 
theory of this thesis. Lastly we analysed the reliability and the validity of our 
research, matching our research against the categories in chapter 3.6.4 and 3.6.5. 
 

3.6 Reliability and validity 
 
Reliability and validity are very important characteristics when conducting 
research. They are a way of measuring how well the scientific research was made. 
We here carefully state what they are and how one measures them in qualitative 
research; the type of research made by us. 
 

3.6.1 Reliability 
When something is measured a good measurement gives the same result each 
time this object is measured, regardless of who does the measuring. This 
reproducible factor is called reliability. An example is if we measure weights with 
a scale, the scale is said to be reliable if it always gives the same reading when 
measuring the same object. (Graziano, 2000) 
 

3.6.2 Validity 
If we use the scale example again, the scale is valid if the scale is indeed 
measuring what it is supposed to measure, that is weights. Validity is not the same 
as reliability which is how consistently weights is measured. However, if the scale 
is always reading 10 pounds heavier than the true weight of the object, the scale 
can still be reliable if the readings are consistent. It is however not valid, because 
the weight is not the true weight. An important thing according to Graziano et. al. 
is that a measure cannot be valid unless it is reliable, but a measure can be reliable 
without being a valid measure. (Graziano, 2000) 
 

3.6.3 Reliability and validity in qualitative research 
The above describes how reliability and validity in treated in quantitative 
research. When it comes to qualitative research the meaning of these two 
expressions are a bit more complicated. One thing that makes it more complicated 
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is that the researcher often is the measuring device. The object that is measured in 
some way often has a narrative representation not a numerical one. Qualitative 
researchers also use an emerging design approach instead of a predetermined 
design approach. This makes two researchers less likely to produce the same 
result. The contextual influence is also a lot greater in qualitative research since 
the object often is studied in its natural setting. Qualitative researchers also have a 
different underlying theoretical stance when collecting data. Data are subjective, 
dynamic and changeable over time. In quantitative research data are seen as 
objective, stable and static. (Martella, 1999) 
 

3.6.4 Reliability in qualitative research 
The above problematic makes it a good idea to look closer at how reliability can 
work in a qualitative research. In this case reliability is seen as the fit between 
what actually takes place in the setting and what is recorded as data. One must 
therefore use methodological procedures that fully explains the research 
procedures, verify the observations and cross-check the sources. (Martella, 1999) 
 
A research might be said to be reliable if the following is evident (Martella, 
1999): 
 

• Description of the method used and its underlying logic. 
 
• Qualifications of the researcher as a participant observer. 

 
• Assumptions of the researcher.  

 
• Research questions that are stated and directly connected to the study. 

 
• Description of the study period and range of activities observed. 

 
• Data collected from multiple sources. 

 
This is important as we use these categories in our analysis to show that our 
qualitative research is reliable, see chapter 5.4.  
 

3.6.5 Validity in qualitative research 
The validity is relative to the researchers’ purpose and the circumstances under 
which the research takes place. This makes interpretations of the data collected 
different for different researchers. This, however, does not make an interpretation 
invalid. (Martella, 1999) 
 
A research might be said to be valid if the following is evident (Martella, 1999): 
 

• Description of how an ethical stance towards the participants was 
maintained. 
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• Description of field work and analyses and the logical base for data 
categorizations. 

 
• Description of cases that might challenge the emerging hypothesis and 

conclusions. 
 

• Data collected from multiple sources. 
 

• Description of how the quality of the data was checked. 
 

• Description of the formulation and reformulation of the interpretations of 
the data. 

 
• Description of how the impact of value judgements was minimized. 

 
• Discussion of how the study is linked to the theoretical base. 

 
• Discussion of the limitations of the study. 

 
This is important as we use these categories in our analysis to show that our 
qualitative research is valid, see chapter 5.4. 
 

3.6.6 Reliability and validity in our thesis 
The reliability was assured as we continuously described and discussed the 
research process as it went on. Although the reader must bear in mind that a 
qualitative approach was taken and thereby opened up for the possibility of 
subjective values throughout the whole research process which thereby could 
lower the reproducible factor. The validity however was assured due to the 
descriptive research process in which we followed the suggested descriptions that 
can assure the validity of the thesis. We looked more into these topics when we 
analysed our empirical work in chapter 5. 
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4 Empirical work 
 
We found a company with an interesting problem, they had an ActiveX-
component but felt a need of becoming platform independent. Our empirical work 
is based on solving this problem for the company in question, Designtech 
Projektsamverkan AB.  
 

4.1 Designtech Projektsamverkan AB 
 
Designtech Projektsamverkan AB (Designtech) is developing a high-tech web 
based tool that is used by project managers in more than 15 countries. The 
company’s goal is to be a reliable partner for their clients. This is achieved by 
using their research and project management knowledge and business methods in 
combination with professional business partners. A goal of utmost importance 
when it comes to software development is that all users’ considerations are taken 
into account when continuously developing new versions of their products. User 
friendliness is also very important. This means that Designtech want all their tools 
to operate in the background and not interfere with the users’ actions. 
  
We focused on one technology of their tool. Designtech had an ActiveX control 
which was part of their project-management tool ProjectCoordinator™. The tool 
consisted of two general functions, a drag-and-drop function and a save-to-server 
function. They had noticed an increased demand of a platform independent 
alternative to their tool as their clients increasingly were using other operating 
systems than Microsoft Windows and other browsers than Internet Explorer. It is, 
however, important to point out that the dominating platforms and browsers 
among Designtech’s users still were the ones made by Microsoft.  
 
Designtech needed help with the migration from platform dependency to platform 
independency mainly because of time issues and because their development team 
did not have extensive knowledge about platform independent software 
development technologies like Java. 
 
Designtech’s need of becoming platform independent due to the increased user 
count within other operating systems than Microsoft suited the purpose of our 
thesis well. We decided to do our Action Research at Designtech with the use of 
Participatory Design. We re-designed the ActiveX Control and made it into 
something more platform independent, but with the same functionality. This 
resulted in a Java Applet. The reason for the use of Participatory Design was to 
assure that all the users’ opinions were taken into account when developing the 
design of the new software.  
 
Participatory Design was implemented on Designtech as a four step design 
process: 
 

1. Build bridges with the intended users. 
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2. Map user needs and suggestions to the system. 

 
3. Develop a prototype according to a SRS (Software Requirements 

Specification). 
 

4. Integrate feedback and continue the iteration. 
 
The process was described as 
continuous work on the design with 
the end-users feedback and 
involvement (see figure 4.1). This 
was an iterative process and due to 
the qualitative approach it was 
important to both document and 
describe the process in order to re-
assure the reliability and validity of 
the thesis. However, it is important 
to point out that Designtech (the 
client) was the one who had contact 
with the end-users and delivered 
feedback to the system developers 
and in that way acted as a link 
between intended users and developers. In that way all collected data regarding 
the end-users was based upon what the client said. The bridges that were to be 
built with the intended users (the end-users), was thereby selected through our 
client. A pre-study had been made before in which the client had already mapped 
the user needs and captured the functionality suggestions that the end-users 
requested. These requests were then taken under consideration as the development 
of the platform independent distributed application took part. Although, it is 
important to point out that every new functionality aspects that were to be 
developed were taken under end-user consideration as we were using 
Participatory Design. 

Figure 4.1 Design process 

 

4.2 Designtech’s platform dependent ActiveX-controller 
 
The first function of the ActiveX control was a so called file drag-and-drop 
function.  The drag-and-drop function was triggered when the user dropped one or 
several files onto the ActiveX-control. It then trapped the drop event and triggered 
the upload component which zipped (compressed) the files into a single file and 
then uploaded the file to server using HTTP, see figure 4.2. 
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Figure 4.2 Drag-and-drop functionality  
 
The second function of the ActiveX control enabled the user to down- and upload 
documents from and to a server in an automatically way. When downloading one 
or several files the ActiveX-component saved the file(s) onto a specific part of the 
hard drive and launched Microsoft Office. This let the user work with the 
document (file(s)) until the user closed Microsoft Office. The ActiveX-component 
then asked the user if they wanted to upload the document to the server and, if 
yes, triggered the upload component which zipped (compresses, packs) the files 
into a single file and finally posted (uploaded) the file to server, see figure 4.3. 
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Figure 4.3 Save-to-server functionality  
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There were some limitations in the ActiveX control. The first one was that it only 
supported the web browser Internet Explorer 5.0 and the later versions of that 
browser. The second one was that it only supported the Windows operation 
systems. The third one was that it only supported the documents made in 
Microsoft Office.  
 

4.3 Development of  the platform independent Java Applet 
 
The development of the Java Applet, from here on also referred to as the 
Document Management Kit (DMK) tool, would consist of mapping the existing 
functionality of the ActiveX control onto the Java Applet with Participatory 
Design. This served as the core of the thesis as we asked ourselves earlier if a 
distributed application like ActiveX could be made platform independent by the 
use of Java. As we worked with Participatory Design it meant that the Java Applet 
did not necessarily have to look like or function like the platform dependent 
ActiveX control. The largest aspect however would be to remove the limitations 
of the ActiveX control in order to make it platform independent (see chapter 4.2). 
The requirements from the users had been documented in a SRS. Below we 
mention some of the more important aspects of the SRS. 
 
It is important to keep in mind that the Java Applet we designed was only a 
prototype, a non integrated version of the software that fulfils the functional 
requirements. 
 

4.3.1 Platform goals for our Java Applet 
As we stated in the theory chapter platform independent is considered to be 
applications designed to run under two or more operating systems. Thus we 
needed to set up goals for what platforms our Java Applet would work on. As a 
start we knew that Java JRE 1.6.0 (Java Runtime Environment version 1.6.0) was 
needed for the Applet to work. So we had to stick to platforms supporting this 
runtime environment. 
 
Due to requirements from Designtech and their users it was stated that the Java 
Applet prototype had to at least function with the following operational and 
windowing systems: 
 

• Microsoft Windows XP (Service Pack 2) 
 
• Macintosh OS X 

 
• Linux platform 

o Linux Gnome (a windowmanager) 
o Linux KDE (a windowmanager) 

 
It was also found that the prototype would at least function with the following 
web browsers: 

 
 
  32 



 

 
• Internet Explorer 6.0 (Windows) 

 
• Mozilla Firefox 1.5 (Windows and Linux) 

 
• Safari (Macintosh) 

 
The server side environment was examined so that the Java Applet would 
function towards and with: 
 

• Linux platform 
 
• Apache web server 

 
• PHP server-side scripting 

 
• MySQL 

 
This was to ensure that a minimum software installation, preferably none, would 
be executed in the server environment. 
 

4.3.2 Functionality goals of the Java Applet  
In the SRS we wrote the following functionality requirements that our applet must 
support: 

 
• Implemented a visible component window. 

 
• Supported file drag and drop to the DMK tool. The dropped file would be 

uploaded to an Internet server. 
 

• Supported automatic download from the Internet server. These 
downloaded files were visible in the DMK tool. 

 
• Downloaded files should be manually opened by the user using the DMK 

tool. The user would also be able to upload a modified file using this tool. 
 

• The product would only need to be installed one time on the client 
machine in the form of a Java Applet. This applet would build the above 
specified DMK tool. 

 
The functionality goals were directly comparable to the ActiveX component but 
were not tied to any specific operating system or specific software. By doing this 
we showed how a platform dependent series of distributed applications could be 
made platform independent when it comes to functionality. 
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4.3.3 Limitations of the Java Applet 
The prototype was created with a number of limitations in mind, these were stated 
in the SRS. The reason for these limitations was to make it clear what was and 
was not expected from the prototype.  
 

• The prototype would not have any requirements when it came to the user 
interface or the layout of the application windows or tools. This was best 
implemented when introducing a full scale version in its true environment. 

 
• Security and safety requirements were not taken into account as this was 

only a prototype showing functionality using Java technology. Security is 
the condition of being protected against danger or loss, in this case mostly 
unauthorized usage. Safety is the state of being safe. In this case this 
included consequences from failure, error and other types of undesirable 
events. When deploying a real version, these should be taken into account. 

 
• Availability is the proportion of time a system is in a functioning 

condition. The prototype would be available in the sense that the prototype 
did not hinder or slow the user’s action. There would however not be any 
availability constraints but these usability constraints. Usability denotes 
the ease with which users can employ a tool to achieve a particular goal. 

 
• The prototype would only be guaranteed to work with the above stated 

operational systems, windowing systems and web browsers. 
 

• There were no specific performance requirements other than that the 
prototype would be usable in the above stated environments. 

 
An iterative process of user participation resulted in goals that became bigger and 
more complex up to a certain point due to a certain degree of time limit. All parts 
were satisfied and agreed on the final goals due to their involvement and their 
interaction in the development process.  
 

4.3.4  The Document Management Kit (DMK) tool 
The platform independent distributed application solution consisted of two 
separate parts; one server side implementation (written in PHP, a scripting 
language) and one client side implementation (the DMK tool, a Java Applet). 
 
The server side implementation consisted of a PHP script that listed files in a 
directory and assigned a link to every single file (see figure 4.4). By clicking on a 
button called “Start DMKTool” the mobile code in the form of a Java Applet was 
downloaded to the client machine and run within the client web browser. The 
DMK tool was now ready to receive files from the server. When a user clicked on 
a file link a file was sent from the server to the DMK tool on the client machine.  
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The actual Java Applet opened a new browser 
window visible in figure 4.5. 

 

 
When the user clicked and downloaded a file 
from the file list on the server, this file was 
made visible in the DMK Tool “Downloaded 
files” window (see figure 4.5). There a user 
could open the file by either clicking the file 
name or clicking the open button. This made 
the operating system open the file with its 
associated opener program. This worked in 
Windows XP, Linux KDE and Gnome, as well 
as Mac OS X as stated in the SRS above. 
 Figure 4.4 PHP-listing script 

After the user had opened and edited 
the file in the specific opener program 
(not a part of the actual DMK Tool) he 
could press the “Check for updates” 
button. This made the tool look up if 
the file had been updated since the last 
download from the server. If so, the 
user got the opportunity to upload the 
file at once to the server. If the user 
chose to wait and do this step later, an 
upload button appeared at the file 
name in the DMK Tool (see figure 
4.5). 
 
The DMK Tool also had a “Drop files 
here” area. A user could drag any file 
or files in their operating system and 
drop it on this area. This made the tool ask the user if he wanted to upload the 
files to the server. If the user chose yes the file would be sent to the server using 
HTTP. This would make these, possibly new, files visible in the above server side 
PHP-listing script. 

Figure 4.5 DMK Tool 
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5 Analysis 
 
In this chapter we will analyse the empirical work. This is done from several 
different perspectives and criteria. Besides mapped functionality we will analyse 
from three perspectives; clients, end-users and system developers. We will also 
analyse the effectiveness, resource sharing and openness of the new platform 
independent distributed application. Finally we will analyse the used methods 
regarding reliability and validity. 
 

5.1 Analysis regarding the mapped functionality 
 
Since our purpose is to show how a platform dependent distributed application 
can be made platform independent when it comes to functionality, we argue that 
we must analyse the mapped functionality of the new application. 
 
The ActiveX component at Designtech consisted of two general functions; drag-
and-drop- and save-to-server. This has been very well mapped onto the new DMK 
Tool that consists of the same functionality. Maybe the most important aspect lies 
within the limitations of the ActiveX-controller where the stated limitations are: 
 

1. Support for only Internet Explorer 5.0 and above. 
 

2. Support for only Windows operating systems at the users’ computers. 
 

3. Support for Microsoft Office Documents only. 
 
Let us start with the first limitation, the new DMK Tool does not only support 
Internet Explorer 6.0 and above, but also compatibility has been extended to 
support Mozilla Firefox 1.5 as well as Safari. It may very well support more 
browsers but this is at least what the DMK Tool supports.  
 
The second limitation is that the ActiveX control only supports Windows 
operating systems at the users’ computer. This limitation has been removed in the 
new DMK tool that also works on Linux and Macintosh OS X. Being able to 
work in all these environments makes the DMK tool platform independent 
according to our definition of platform independence.  
 
The third limitation of the ActiveX-controller is that it only supports Microsoft 
Office documents, which is a very heavy limitation. The new DMK Tool supports 
a variety of files formats and leads to a bigger freedom of choice when it comes to 
what software you want to work with. 
 
To summarize this chapter we consider the new DMK Tool to be a more platform 
independent one due to the removal of the limitations that came with the ActiveX 
controller. The functionality aspect that came out the best according to us was the 
support for editing and opening documents of many different types.  
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5.2 Analysis from three perspectives 
 
We choose to analyse our empirical work from three different perspectives. The 
end-user perspective is important due to its relevance in Participatory Design as 
well as the software development goals of Designtech. The client perspective is 
important because the clients are the stake holders having a specified problem that 
needs to be solved with Action Research. Last we argue that the developer 
perspective is of interest, because this make our research process interesting in a 
broader sense and may generate knowledge to be used the next time someone is 
going from a platform dependent distributed application to an independent one. 
 

5.2.1 End-user perspective 
The end-users are considered to be the users that are using ProjectCoordinator in 
their project management. They will surely benefit of the DMK Tool as they were 
a part of the design process and have their need of platform independency 
satisfied. They will also surely gain from the support of editing of any files, that is 
– the end-users can more effectively work with any files of their choice and not 
only Microsoft Office documents and thereby maximize the effectiveness (see 
theory 2.3.1) of ProjectCoordinator. 
  

5.2.2 Client perspective 
The client is defined here as Designtech Projektsamverkan AB who is the one that 
hosts the project management tool ProjectCoordinator and hosts the server-side 
environment. The Java Applet requires a minimum of server-side implementation 
as the Java Applet can be implemented into their current environment with the use 
of PHP and JavaScript. The Java Applet is also designed in a way that it can 
directly replace their ActiveX-control. 
 

5.2.3 Systems developer perspective 
The system developers are defined here as the creators of the DMK Tool. They 
have collected and documented all material, written the SRS and coded the Java 
Applet. They will mostly benefit in terms of knowledge, for example how to 
avoid pitfalls during the development process when becoming platform 
independent, what platform independency really means and how an effective 
development may take form when it comes to going from a platform dependent 
distributed application to a platform independent one. 
 

5.3 Analysis of effectiveness, resource sharing and openness 
 
By analysing the empirical work from the points of effectiveness, resource 
sharing  and openness we connect with the theory of this thesis and can later on 
discuss the results from a scientifically broader and more general point of view. 
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5.3.1 Effectiveness 
Effectiveness means doing the right thing. Many software aims for efficiency, 
doing something right. Since a business aims to deliver effectiveness, and a 
software should support the business to be a good software, a software should also 
aim for effectiveness (Maciaszek, 2005). We also defined software effectiveness 
as how well the software matches the business needs. 
 
From the end-user perspective, effectiveness means that the software does what 
the user want it to do. By using Participatory Design we were assured that the 
users’ needs always came into consideration. 
 
The client, Designtech, has the business goal of being a reliable partner. A 
business goal from a software development point of view is that all users’ 
considerations must be taken into account. By putting the customers in the main 
focus and doing an iterative participatory effort, not simply work linear from a 
SRS, we claim that the product share the effectiveness of the client business.  
 
The business goal of the software developer is, according to us, making a 
software that solves the real life problem of the stake holders, mainly the client 
and the end-users in this case. By using this Participatory Design and embracing 
the fundaments of Action Research we argue that we did the right thing, not only 
did something right. 
 
We could in this way assure ourselves that the new platform independent 
distributed application was at least as good as the old platform dependent one 
when in comes to effectiveness, that is meeting the business needs even when 
viewed from the  three different perspectives. 
 

5.3.2 Resource sharing 
The main factor for building distributed systems is resource sharing. Resources 
can be hardware, software or data that can be usefully shared (Coulouris, 2001). 
Since we came to the conclusion that a distributed application is a part of a 
distributed system, this should share this main factor. 
 
Platform independent is considered to be applications designed to run under two 
or more operating systems (PCMag Encyclopedia, 2007). We claim that the new 
platform independent alternative should be able to reach more customers as they 
now can use more than one platform. Since more people can use the new 
application, it is possible to share the resources connected to the application with 
more people.  
 
From the end-user perspective this means the end-users can more easily and more 
reliably reach the wanted resources, because they can do so from multiple 
platforms. From the client perspective this means satisfied end-users and hence 
better business. The system developer can build applications that can connect to 
more resources, hence more easily meet the end-user and client needs when 
developing. 
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This leads us to our conclusion that the new platform independent distributed 
application was better aimed for the main goal of distributed systems.  
 

5.3.3 Openness 
Openness is making the interfaces of one or many software components in a 
distributed system public and accessible to the other components in the network. 
This is one of the purposes of having a distributed system (Jia, 2005). Mobile 
code is a software component installed on the client computer in a client-server 
pair (Coulouris, 2001). Since both an ActiveX control and a Java Applet are 
mobile code they are both software components in a distributed system.  
 
However, the platform dependency of the ActiveX control made it inaccessible 
for those end-users that used another platform than the Microsoft one. The Java 
Applet alternative however worked on more platforms thus being more 
accessible.  
 
If the client, Designtech, want to extend their software system with more 
components, components that are to interact with the application, the platform 
independency of the new platform independent solution should benefit this 
communication. This makes the new application more open according to us. From 
the developer perspective this is also true, when adding more components to the 
network or reusing old ones, the platform independency of the new application 
makes it more open and more easy to interact with. 
 
We claim that this made the new platform independent distributed application 
more open and that it therefore better aimed for the openness purpose of 
distributed systems. 
 

5.4 Analysis regarding reliability and validity 
 
By showing that our research has reliability and validity we can argue that this 
thesis is a scientific text, that it has a certain scientific value and is worth using in 
further scientific studies. 
 

5.4.1 The reliability of this thesis 
Since this mainly was a qualitative research we tried to match our research 
process to the list specified in chapter 3.6.4 that we think can be used to state what 
makes a qualitative research reliable.  
 

• Description of the method used and its underlying logic. 
o We have thoroughly described our method and its underlying 

logic. 
 

• Qualifications of the researcher as a participant observer. 
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o Our academic background and our software development 
knowledge made us qualified for this kind of research according to 
us. 

 
• Assumptions of the researcher.  

o Our assumptions that Java Applets are the platform independent 
alternative is stated in our introduction as well as in our discussion. 

 
• Research questions that are stated and directly connected to the study. 

o Our research question is stated and clearly connected to the study. 
 

• Description of the study period and range of activities observed. 
o We have fully described the activities observed in our empirical 

work chapter. The study period was not important in this research 
according to us. 

 
• Data collected from multiple sources. 

o Not only did we use our own experience and knowledge, but also 
the experience of our client and the end-users were evident. 

 
Our conclusion was that our research was reliable in a plausible way. 
 

5.4.2 The validity of this thesis 
The validity was in the same way matched against the list for validity in 
qualitative research (chapter 3.6.5). We claim that following this list should make 
a qualitative research valid. 
 

• Description of how an ethical stance towards the participants was 
maintained. 

o We carefully stated what was our ideas and not and we often took 
a step back to reconsider the situation. 

 
• Description of field work and analyses and the logical base for data 

categorizations. 
o We did fully describe our field work and analyses.  
 

• Description of cases that might challenge the emerging hypothesis and 
conclusions. 

o By analysing from three different perspectives beliefs that could 
challenge the emerging conclusion were described. 

 
• Data collected from multiple sources. 

o Not only did we use our own experience and knowledge, but also 
the experience of our client and the end-users were evident. 

 
• Description of how the quality of the data was checked. 
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o By using Action Research and Participatory Design we were 
assured that it was a real life problem and that the quality was good 
enough for the involved participants. More about quality of the 
data checked are stated in chapter 3.3.3. 

 
• Description of the formulation and reformulation of the interpretations of 

the data. 
o The iterative nature of Participatory Design made formulation and 

reformulation of interpretations natural. 
 

• Description of how the impact of value judgements was minimized. 
o Value judgements were welcome, as long as they were from the 

participants. Their impact was important to the development of the 
application. However, since more than one participant was 
involved one can say that the impact also was lessened due to 
compromise. 

 
• Discussion of how the study is linked to the theoretical base. 

o In our analysis we clearly discussed linking to the theoretical base. 
 

• Discussion of the limitations of the study. 
o We did discuss our limitations as seen in the introduction as well 

as in our discussion chapter.  
 
We argued that our research was valid in a plausible way. 
 
 

 
 
  41 



 

6 Conclusion 
 
In this part of the thesis we will form conclusions based on our empirical work. 
First of all we will look back at our purpose, to show how a platform dependent 
distributed application can be made platform independent when it comes to 
functionality. We have fulfilled the purpose. The new DMK Tool has all the 
functionality that the ActiveX component had and most important, all the 
limitations specified for the old application have been removed in the new DMK 
Tool with the use of Java Applets. All three perspectives will benefit from the 
new DMK Tool, especially the end-users as they are free to use any editing 
software of their choice and have the opportunity to use other operating systems 
than Microsoft Windows. 
 
Regarding the effectiveness of the new DMK Tool we could assure ourselves that 
the new platform independent distributed application was at least as good as the 
old platform dependent one when in comes to effectiveness. This was done by 
using Participatory Design. Further we also argue that the new platform 
independent distributed application was better aimed for the main goal for 
distributed systems, resource sharing. The new DMK Tool worked on several 
more platforms than the ActiveX component thus being more accessible and 
thereby is better aimed for the openness purpose of distributed systems. 
 
When it comes to terms of the reliability of the research we matched it against the 
list specified in chapter 3.6.4 that states what makes a qualitative research 
reliable. We argue that we succeeded fairly well in matching our research process 
to the list in question and thereby showed that the research is reliable. The validity 
of the research was in the same way matched against the list for validity in 
qualitative research found in chapter 3.6.5 and thereby fulfilling the stated criteria 
of validity in qualitative research. 
 

6.1 Statement of results 
 
We succeeded in a plausible way to show how a platform dependent distributed 
application could be made platform independent when it comes to functionality 
when ActiveX is the platform dependent alternative and Java Applet is the 
platform independent alternative. 
 

6.2 Statement of problems left unsolved 
 
Most of the problems along the journey were of technical character hence we 
choose not to enlighten them here as it serves no purpose; all of the problems that 
concerned the functionality of the DMK Tool were solved. The problem that 
probably has no solution is the wide variety of platform dependent distributed 
applications. Surely most of them could be made platform independent but, as we 
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see it, there is no common easy technological method. We do argue that one could 
benefit from the approach of using Participatory Design and Java Applets.  
 
It is important to point out that we, in this thesis, only looked to Java Applets for a 
platform independent alternative. So the question arises: Is Java Applets the only 
solution or is there any better alternative? Maybe there is another alternative that 
solves the platform dependency issue more easily and in less time. The 
impression we have of Java Applets is that almost anything can be done, in one 
way or another, by using it. 
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7 Discussion 
 
In the discussion we try to take a step back and look at our thesis in yet another 
perspective, perhaps a more sceptical one, to really evaluate its value in the 
scientific common world. 
 

7.1 Discussion of the limitations of the thesis 
 
The first limitation, that security is not taken into account, is a limitation that can 
impact some of the result. Security is very important when it comes to distributed 
applications, and security restrictions can modify how well the application aims 
for the selected purposes of distributed systems as well as how end-users evaluate 
the new application. If the end-users can not use the application due to some 
heavy security restrictions in their organization the application is useless. We 
argue that this is beyond the scope of this thesis, it is something that is up to the 
end-user organizations. 
 
The fact that we do not measure platform independency in Java might be seen as a 
flaw. There might be hundreds of alternatives out there, platform independency is 
not an isolated occurrence after all. But, as seen in the limitations, we leave this 
discussion to other papers. This thesis is aiming to solve a real-life problem, not 
finding the ultimate solution. We welcome any further study on the subject and 
hope that the scientific community will come up with new brilliant ideas of how 
to make things platform independent. 
 
The same goes for ActiveX, we only look at it as the platform dependent part. We 
do however feel that the ActiveX and Java was only examples of platform 
dependent and platform independent alternatives. If seen as only examples we still 
argue that this thesis is wide enough to be used in any situation with similar 
variables. 
 
We also limited ourselves to only look at effectiveness, resource sharing and 
openness when evaluating how good the new application was compared to the old 
one. We are sure one can evaluate an application in a thousand different ways, but 
we still argue that the three criteria above are enough in our research object 
because they show both how well the software helps the business as well as how 
good it is in a distributed system perspective. 
 

7.2 Discussion of the method and empirical work 
 
A possible downside in the empirical work is that we did not have any direct 
participation of end-users. This is a very central aspect of Participatory Design. 
This involvement was however present since Designtech did have very good 
connections with the end-users and guaranteed that they passed us all the requests 
and different opinions of the real end-users. Some people at Designtech were in 
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this way representative of the end-user community in our particular research 
object. As we trust Designtech and they want the most out of their application we 
argue that they indeed passed to us all the important opinions and inputs from the 
true end-users. 
 

7.3 Discussion of final result 
 
By carefully describing our work process, from the very foundations in the theory, 
to the methods used, to the empirical work, to the analysis we argue that the result 
of this thesis should benefit any transition from platform dependency towards 
platform independency for a distributed application. We have shown that the 
research can be seen as reliable as well as valid. By having this discussion we also 
show that we are aware of possible flaws in this research, but also of its strengths. 
We therefore argue that this thesis has a value even in a broader sense. 
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