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Abstract 

The objective of this bachelor’s project is to investigate how to reuse the graphical- and 
technical aspects of a user interface, and to develop a concept for a semi-produced GUI. 
When giving shape to a user interface the aim is to make it usable for the end user, so 
naturally that is part of the work as well. There are a lot of innovative and interesting 
techniques in the web based GUI domain and some of them are suitable when the aim is to 
make a GUI which is both reusable and a corporate structure. 
 
Two stages exist in the semi-produced GUI concept. The first stage is to investigate and 
develop the semi-produced. The second stage is to use the semi-produced GUI and prepare a 
specific GUI for the end user. The whole concept will require some extra effort to begin with. 
There has to be an enquiry into which functions in the GUI are likely to be reused. The 
architecture has to be planned to be reusable and be well documented. In the GUI 
development there are several roles involved and all of them will be affected by the reuse 
idea. The core in the semi-produced concept is a component-based architecture, a well-
prepared reference GUI, GUI- documentation and guidelines. 
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1 Introduction  
There is a growing belief that systematic large-scale reuse of software systems is the way to 
improve software development in the future.  The aim is to get a system to market faster with 
reduced development costs. Another interesting area in the software domain is the feature of 
usability. In the early stages of software development, the focus was mostly on the technical 
aspects, -what can the technology do? Nowadays the focus is more on -what do we want the 
technology to do? 

Ericsson AB is interested in developing reusable systems and building a deployable model-
driven architecture. The market requires new systems to reach the market quickly and at low 
cost. In some of the projects at Ericsson AB more focus than previously will be placed on the 
graphical user interface. One interesting area is how to develop a series of similar Graphical 
User Interface’s (GUI’s) that could be used by several members of a telecom operator’s staff. 
Furthermore, several telecom operators may demand similar systems. This will put attention 
on how to make a high-quality GUI reusable for customization in different contexts. When 
there are several customers with similar requirements there can be large-scale benefits to 
capture. 

1.1 The project at Ericsson AB 
The basis of this thesis is a project at Ericsson AB. The project is within the telecom-
provisioning domain, which is about managing new services that the telecom operator offers 
their customers. A service is, for example, phone calls or SMS. The market is extended with 
e.g. SMS services, where the customer pays for information such as how far is it to the 
nearest restaurant or what kinds of movies are there at the nearest cinema. Today, telecom 
operators cannot create and offer new services in an efficient manner and this situation will be 
untenable in the future when the market demands an expansion in the scope of services. The 
operators are asking for easier and faster ways to get new services to the market. Fulfilment, 
Assurance and Billing are three different areas where Ericsson AB offers products to telecom 
operators (for provisioning mobile services). Fulfilment is responsible for providing 
customers with their requested products in a timely and correct manner. Assurance is 
responsible for supervision and maintenance of the services. Billing supports the economic 
view of the services. The telecom operators have to communicate with several systems to 
manage all aspects of services. To avoid this Ericsson AB want to develop a system that 
makes it possible for the different products to communicate, and offer the operators one 
control centre for the chain –Convergent Layer Management (CLM). The CLM-project is a 
concept where the idea is to build something that can be reused and customized for different 
telecom operators. 

The benefits with the CLM concepts are: 
• Short time to market for new services 
• Reuse an existing service and create new offers. 
• Reduce the cost of integrating new services. 
• Reduce the cost for service maintenance. 
• One-company view. For the management team to control the new services. 
• Automating service handling to a greater extent. 

CLM provides the operator with a uniform way to manage multiple services. CLM integrates 
the telecom capabilities with the telecom operator’s business process in such a way that 
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investments in telecom applications equipment should be maximized. The aim is to penetrate 
a new market closer to business integration systems.  

1.1.1 Reflections from a usability workshop at Ericsson AB 
At a workshop at Ericsson AB the focus was on how to perform GUI development at Ericsson 
AB (in the projects referred to in this thesis) more effectively and how to think more about 
usability-related problems. These are some reflections from the workshop. 
 
Ericsson AB is a high technology company and the main focus in the projects is naturally the 
technology that the products demand. Apart from this, more focus must be placed on the GUI 
and usability aspects in the software development projects. To do that there is a need for the 
different members in the development team to get in touch with the end users.  

Getting in touch system users is a common problem in system development. It is a challenge 
for the development team at Ericsson AB to get the right picture of the “use” situation. It is 
not obvious who the end-users are; normally it is not the end users that take part in 
requirements handling. The costumer that is ordering the system can be a senior who is not 
familiar with the end-users’ tasks. Sometimes the customer agent is a technician who is not 
concerned with and does not have knowledge of usability matters. If this is so, it is not easy to 
determine the users’ approach. 

The designers at Ericsson AB develop the software application at the development centre and 
the system integration staff integrates the applications for the customer wherever the customer 
is located. It is a challenge to get all the feedback from the customer and users to the right 
people in the project. Designers, the requirements handling team and the system integration 
team must cooperate more closely. The people working with design would have a better 
understanding of what the system is used for, if they occasionally followed the system 
integration team out to the customer. 

There must be a focus on GUI-related matters early in the development projects. Since the 
GUI is not the largest part of the development, GUI related issues often come up first when 
the technical solution is complete. GUI development is seen as something that can be 
managed relatively quick and easy. When there is a lack of time in the project, the GUI is not 
prioritised in the time allocation and when the GUI is finally developed there is a serious risk 
that there is not enough time left. Furthermore there is a risk that the GUI has to adjust to the 
technical solution that is already produced.  

All development in Ericsson AB takes place in individual projects. The logical conclusion of 
that is that pioneering work in GUI development is not done. It would be an advantage for all 
GUI development at Ericsson AB if a central part of the organisation took responsibility for 
some guidelines and a graphic profile for the user interfaces. There would be more time to 
investigate a usability approach, and there would be greater possibilities to gain specialized 
knowledge in this area. The graphical profile would be well thought-out and there would be a 
common approach to all GUIs produced by Ericsson AB. 

More attention must be paid to GUIs and usability. In the keen competition within the 
software market, a first-class GUI will be a major advantage. Some examples from the 
workshop on marketing aspects are: 

- A successful user interface can help the customers work more efficiently and 
therefore reduce costs.  
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- The product gets a pleasing surface; bad user interfaces can spoil the product.  
- When customers want adaptability, knowledge on usability can mean the ability to 

compete.  
- The GUI is also a place for marketing next releases and supplementary functions.   

 
When testing and developing systems, it happens that a temporary interface is used. It is better 
if the real GUI is in use, so that there is an evaluation of the GUI at the same time.  

1.1.2 Objectives 
The assignment in this bachelor’s project is one of the development projects at Ericsson AB. 
The project strives to customize the CLM concept fast to market and at a low cost. The GUI 
in the CLM concept is going to be used by a wide range of people and there will be great 
expectations concerning usability matters. Furthermore there is a demand for several similar 
GUIs in different contexts and that raises the issue of software reuse.  
 
The objective is to investigate how to reuse the graphical and technical aspects of a user 
interface and to develop a concept for a semi-produced GUI. When creating a user interface 
the aim is to make it usable for the end user and that is also a component of the assignment. 
There are many innovative and interesting techniques in the web based GUI domain. Some of 
them are suitable when the aim is to make a reusable GUI. The purpose of this project is also 
to examine what some of these techniques can offer.  
 
The thesis brings up some general aspects concerning software reuse, GUI, usability and 
technical solution in the web based GUI context. These are of interest when investigating how 
to develop a concept for a semi-produced GUI.  
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2 Software reuse 
There are benefits to be gained if a software system that is developed for a customer today is 
likely to share concepts with a software system that will be developed for another customer 
tomorrow. Reuse of and benefits of scale in software have been a long-standing aim of the 
software engineering community. The object-oriented paradigm has often been promoted in 
order to achieve software reuse. Most of the efforts regarding reuse have been at the level of 
individual, often small-scale, components that could be used as building blocks for new 
applications. A much more complicated problem of reuse is at the level of large components, 
which may make up the major part of a system, and where many aspects can be adapted.1 If it 
is possible to develop systems from existing components, development costs decrease and 
quality increases, since the components have been tested in other contexts. Time-to-market is 
shortened, and maintenance costs are decreased, since changes to the components benefit 
multiple systems.2 The reuse concept is in some aspects simple and obvious but in others 
difficult and there are many aspects to consider. Some argue that software reuse is more a 
function of social and organizational issues than technical ones.3 

2.1.1 Different levels of software component reuse 
Reuse of software can take different forms and can be at different levels. The lowest level of 
reuse is to reuse parts of earlier versions of a software system. There are possibilities for reuse 
even if there was not any reuse ambition when the earlier versions were created. The reusable 
parts need to fulfil the new product requirements and can be reused as they are. Alternatively 
a new system can be developed and modified with the previous system as a model. This 
lowest level of reuse is a very common especially when the development team is part of a 
company that does not have system development as their main focus. Naturally there will be a 
different scope of reuse within the different projects; depending on whether or not there are 
close points of similarity between earlier system and the new system.  
 
The second level of reuse is when components are used for subsequent product versions and 
for a family of products containing related, but not identical, functionalities – software 
product lines. In this context, a component should be prepared easily to incorporate new 
requirements for subsequent versions, but must also cover the differences in component 
requirements between the various products. The main difference between the lowest and the 
second levels is the analysis and documentation performed in the first-stage of development. 
In the second reuse level there is a well thought-out strategy in the architecture in the first-
stage of development. The whole idea is to cluster functionalities together in a logical manner, 
to improve the possibility to reuse parts of the system in different software products (the 
second stage). Product lines can for example be used in the car industry; a base of software 
components can be used in a different mix in the different car models. 

The highest level of reuse is when software components are reused in product versions and a 
family of products and when software components are used within different organizations –
third party components. This is also referred to as commercial off the-shelf (COTS) 
technology. The use of software such as operating systems and database management systems 
is generally accepted; the software engineering industry as a whole is nowhere near this level 
of reuse maturity.4 When a company can use the same database system in a current system as 
                                             
1 Jan Bosch, 2000 
2 Jan Bosch, 2000, p. 6 
3 Larman Craig 2002, p 601 
4 Jan Bosch, 2000 
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was used in earlier versions, instead of developing that part of the system again, it is obvious 
that development costs will decrease. 

2.1.2 Disadvantages and difficulties 
There are several advantages with the concept of reuse, but there can also be some 
disadvantages and difficulties. If a component is to be reusable it must be possible to apply it 
in more than one context. It will probably be more costly to develop a reusable component 
since there should be an analysis regarding which contexts will occur more than once. It is 
impossible to predict the future with complete accuracy. We will always fail to predict some 
relevant features and variations, and it will always be necessary to revise the models and 
components. However, it would be irrational not to take advantage of existing domain 
knowledge and learn from earlier errors.5 

                                             
5 Krysztof Czarnecki Ulrich W. Eisenecker, 2004, p 14 
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3 Graphical User Interface 
The User Interface (UI) is the part of the software that is used by a person to control the 
system. If a system is to be managed by a machine or another system there may be no need 
for a UI. Within software development there has been a huge process of change in the 
possibilities for managing a software application. A simple UI can be based on plain textual 
communication with the user. Nowadays the Graphical User Interface (GUI) is the most 
common UI.   
 
The user interface has varying significance in a system depending on who the users are, how 
many users there are and in which context the interface will be in use. If an application is to 
be managed by a few specialists and have few functions, the users can learn how to manage 
the system even if the usability approach is low. In spite of that, a system’s GUI is important 
from several aspects. The GUI is the visual presentation of the system and there are several 
conditions that the GUI can influence. From a users point of view, a good user interface can: 

• Increase the speed of learning the system. 
• Increase speed when using the system. 
• Reduce error rate for the user. 
• Increase system attractiveness.6 

These are important aspects that should not be underestimated. If a system is to support a 
critical domain it is important that the user does not make mistakes, and that she or he can 
focus on the assignment and not on the system. “When an interactive system is well designed, 
the interface almost disappears, enabling users to concentrate on their work, exploration, or 
pleasure. Creating an environment in which tasks are carried out almost effortlessly and users 
are in the flow requires a great deal of hard work from the designer.”7 
 
Even though there is a well-designed user interface, there can be defects in the system that 
make the system inefficient, or even system errors. Therefore it is important to pay attention 
to the coupling between the GUI and the system. 
 
It is often different people who are involved in the development of the application design and 
the GUI design. In the IT and telecom setting the focus has been on the advanced technology 
demanded by the product. Unfortunately there is a tendency to develop the GUI after the 
technical part of the system is complete. The GUI is a sort of  “final make-up”, pasted on the 
system late in the development. That concept will not help to make first-rate user interfaces 
and the high technology product will probably be less useful if the users’ possibilities to 
manage it are small.  
 
The GUI will be dominant in the future market, and there will be a clear business case where 
developers and business people understand the value of the GUI. How useable and 
understandable a system is can be a question of vital importance when a customer evaluates 
which system to buy. The GUI can be critical for the commercial success of the system since 
the GUI reflects the whole system. A good GUI will provide a competitive advantage on the 
market. 

                                             
6 Blankenhorn Kai, 2004 
7 Scneiderman Ben 1992, p 9 
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3.1 Usability 
Independently of where the GUI will be in use, the aim should be to make the GUI as clear 
and easy as possibly. A usability approach means focusing on how easy it is for users to learn 
a system and how efficient and pleasant the system is to use. Furthermore it is about how to 
support the users actual needs and requirements. “Usability is the extent to which a product 
can be used by specified users to achieve specified goals with effectiveness, efficiency, and 
satisfaction in a specified context of use” (ISO 1998). 8 Most people have probably been in 
contact with some software system where the system’s aim and structure has been unclear. 
The risk is that the user in that situation will lack the inspiration to go further with the system. 
Maybe only the core function will be used or the whole system will be replaced. 
 
Usability can in some way seem to be simple and obvious. -Isn’t it just about common sense? 
Maybe that’s why these questions have low status in some development teams. “Every 
designer wants to build a high-quality interactive system that is admired by colleagues, 
celebrated by users, circulated widely, and imitated frequently. Appreciation comes, not from 
flamboyant promises or stylish advertising brochures, but rather from inherent quality features 
that are achieved by thoughtful planning, sensitivity to user needs, careful attention to detail 
in design and development, and diligent testing.”9 When there is not a specific person who has 
responsibly for the usability aspects there is a risk that the designers will think that the best 
technical solution is the best solution for the user. It is difficult for the designer to maintain a 
distance to the work and have an honest “user’s view”. 

If possible, there should be regular interaction during the whole system development between 
the users and the usability designer. The usability work needs to begin early in the 
development; changes late in the process are more complicated and wasteful. To capture the 
usability aspects it is important to know who the users are and to understand the users’ tasks. 
There are different approaches to get there. The best way is by studying the users and asking 
questions while they are working. By doing that, the usability designer understands the users 
and the users can also remember to put into the picture some details that are otherwise easy to 
neglect. This approach improves the requirements handling, as it will be more detailed and 
carefully prepared. Ericsson AB Rational Unified Process (eRUP) also recommends this 
approach: “It is important to work closely with users and potential users of the system when 
prototyping the user-interface.  This may be used to address usability of the system, to help 
uncover any previously undiscovered requirements and to further refine the requirements 
definition” “In particular, we must avoid designing hypothetical humans for whom it is 
convenient to design software systems. The artefacts describing end users must be written 
only after substantial, first-hand contact with users”10   

It is not always easy to know whom the actual end-user is; the person who orders the system 
is not always the person who will use it. “It will frequently be the case that the formal ‘client’ 
who orders the system falls very low on the list of those affected”11 It is also important to 
make a careful choice to decide which end users should contribute to the development 
process. It is preferable if the same person does not represent the user group during the whole 
development process. That will assure that she or he stays fresh and uninfluenced. 
                                             
8 Harmelen van Mark 2001: p 283 
9 Scneiderman Ben 1992, p 7 
10 eRUP 
11 Preece J, Sharp Y, Rogers H, 2002, page 171 
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In a large organization there can be many employees that have various tasks and there are 
constant reorganizations. The system will contain many GUIs for the different tasks, which 
will comprise a sort of GUI suite. There has to be an overview of the suite and the 
organization; which functionality there is and how this is used. The system has to support this 
and make sure that there are no duplicated functionalities. To gain usability in a system used 
by a big staff it has to be considered how things like flows, functionalities etc. are connected 
to one another. 
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4 GUI reuse 
In recent years GUI development has been improved through better tools and techniques, 
which among other things extends reusability. Furthermore the object-oriented era has 
increased the possibilities to reuse the GUI, even though it is only small parts such as buttons, 
labels etc that are reused. On the other hand, it is common that designers reuse earlier versions 
of GUIs, but often ad hoc. Aspects that influence the efficiency of the reuse are the GUI’s 
architecture, how well the GUI is documented and the technical solution. 

4.1 Architecture 
The idea of software components is now very popular in the software industry. Software 
components are a kind of building blocks from which different software systems can be 
composed. The GUI architecture can also be built upon modules, where some closely 
connected functionality has to be defined and constituted as components. The functionality in 
a component shall be independent of other components in some aspects. If two different 
functions are directly dependent on each other, they should be in the same component. The 
point is that the different components have to be able to be spread among different users and 
different GUIs.  
 
The main issue is to identify these components on which the system is structured. These 
components are not easily found ”…they are the result of a creative design process, which 
after analysing the various domain entities, abstracts the most relevant properties and models 
them as architectural entities. Once the abstractions are identified, the interactions between 
them are defined in more detail.”12 When the structure of the architectural entities is finished, 
it is time to prepare the components as coded entities. 
 

4.2 Documentation 
An important aspect in the reuse context is documentation. Well-documented software is 
easier to reuse, especially when there are different people involved in different phases. If code 
exists, and it is possible to identify the specific parts that can be used again, it is as simple as 
copying the code in a more or less sophisticated way. The idea is to find the reusable parts and 
to understand what functionalities there are in the software’s different entities.  
 
When the architecture is built upon carefully prepared components it has certain advantages if 
the components are well documented. One component can contain several screens (each 
screen can have several functions) and the aim is that the designer should have a good 
overview of them all.  
 
Unified Modelling Language (UML) is a standard diagramming notation commonly used in 
system development. UML uses diagrams, schemas and models that contain information 
about a system, such as relationship, dependency, contents etc. It helps when doing the object-
oriented design and it is a tool in the communication between different members in the 
development team.13 The main focus in the UML standard is on the application, not on the 
GUI. “Use-case storyboards can be used to abstractly describe the interface elements, and the 
navigation between them, as related to use-case scenarios”14 In addition to these scenarios it 
                                             
12 Jan Bosch, 2000, p. 33 
13 Harmelen van Mark 2001 
14 Larman Craig 2002, p 599 
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must be possible to have a good overview of the flow in the GUI, in well-arranged diagrams. 
If there is an existing GUI of which some parts can be reused, it is important for the 
development team to have a good overview over the different GUI levels. For there to be 
advantages in reusing the GUI’s layout and functionalities it must be done efficiently. 

UML, originally developed for modelling objects and classes, was designed to be extensible. 
The mechanism that makes it extensible is the stereotype that allows the repurposing of an 
existing UML element, giving it a new meaning and a new visual representation.15 IBM 
Rational Unified Process has an example of how to describe GUIs in UML - User experience 
(UX) storyboards. The UX model specifies a number of stereotypes, such as user experience 
elements, screen and screen-content in an abstract representation (Figure 8).  

4.3 Technical solution 
There are technical aspects to consider when the aim is to build a reusable GUI. If the 
architecture is build upon components it is a great advantage if the technique can support and 
obtain advantages from the component structure.  
 
When a GUI is dynamic, different parts of the GUI are loaded separately. This method makes 
it possible for a user to customize their GUI screen layout. In the reuse setting there are 
benefits with this dynamic practice. The parts that are loaded separately can serve as 
components. These components can be customized to a specific GUI by an administrator or a 
system developer when customizing and re-using a GUI family.  
 

                                             
15 User experience storyboards 
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5 Techniques that facilitate GUI reuse 

There are techniques that offer possibilities to reuse separate GUI components in an efficient 
way. In the reuse context, it is interesting to investigate techniques that load different GUI 
parts separately from each other, depending on the user’s action. XML, Web Services, 
Portlets and WSRP are some interesting techniques that make it possible to build a dynamic 
and integrated web-based GUI.  

5.1 SGML, XML 
Standard Generalized Markup Language (SGML) is the international standard for defining 
descriptions of the structure of different types of electronic document. SGML is very large, 
powerful, and complex. Extensible Markup Language (XML) is a scaled-down version of 
SGML that keeps enough of its functionality to make it useful. XML is a flexible way to 
create standard information formats and share both the format and the data on the World Wide 
Web. It is called extensible because it is not a fixed format like Hypertext Markup Languages 
(HTML) (a single, predefined markup language). Instead, XML describes other languages. 

Java, C and C++ are examples of programming languages, which specify calculations, 
actions, and decisions to be carried out in order. A markup specification language can design 
ways of describing information (text or data), usually for storage, transmission, or processing 
by a program. It says nothing about what you should do with the data (although your choice 
of element names may hint at what they are for). On its own, an SGML or XML file 
(including HTML) does not do anything. It is a data format, which is simply present until you 
run a program that does something with it. 

5.2 Web services 
Web services is a technique that make it possible to exchange information and cooperate 
efficiently via an application and Internet. The functions in the business applications have 
open standards interfaces and are published to a web server for remote invocation via the 
Internet. It is possible to locate and make use of the web services within the internal 
application but also to create and publish them in order to cooperate with partners and 
customers. Web services offer several benefits. Two examples are to integrate and reuse third 
party software and incorporate these into the internal application, and quick response within a 
business partnership. Web services allow different applications from different sources to 
communicate with each other without time-consuming custom coding, and since all 
communication is in XML, Web services are not tied to any one operating system or 
programming language. 

Service Oriented Architecture (SOA) is an architecture established before web services, that 
makes it possible for different systems to communicate and exchange information in a 
standardized way. SOA requires that a service is dynamically discoverable and invokeable 
and that a service has a platform-independent interface contract. This requirement is fulfilled 
by web services, since web services use XML messaging based on WSDL, UDDI and 
SOAP.16 
 
XML is used to tag the data. Web Services Description Languages (WSDL) describes how to 
use the software service interfaces of a registered business over the Internet within the web 
                                             
16 O’Reilly ondotnet.com 
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services. Universal Description, Discovery, and Integration (UDDI) is a standard for a 
platform-independent, open framework for describing and listing services available on the 
Internet. UDDI is based on XML. Simple Object Access Protocol (SOAP) is a standard that 
defines application-level structure for messages. For two applications to integrate, they must 
agree upon an explicit message structure. SOAP provides an application-level message 
structure for use over numerous transport protocols. Applications that speak SOAP can easily 
exchange information with other applications that speak SOAP, facilitating integration 
between disparate systems (figure 1). 17 

5.2.1 Application server  
An application server operates between the Web server and a network and a specific 
application. Modular components are running on an application server. Web services can be 
used to send information between these modules. Java 2 Platform, Enterprise Edition (J2EE) 
is a standard for developing distributed multi-tier architecture applications, based on modular 
components. It uses several technologies, including Java Database Connectivity 
(JDBC) and Common Object Request Broker Architecture (CORBA) and extends their 
functionality with Enterprise Java Beans, Java Servlets, Java Server Pages and XML 
technologies. This allows the developer to create an enterprise application that is portable 
between platforms and scalable, while integrating with several legacy technologies (figure 1). 
 

5.2.2 Enterprise Java Bean (EJB) 
EJBs are components that can represent a core in a system or a larger application. The EJBs 
contain the business logic. There are three types of EJB: session beans, entity beans, and 
message driven beans. A session bean is a component that performs a specific task for the 
client. An entity bean represents an entity in the database. A message-driven bean serves as a 
listener for the Java Message Service API that enables asynchronous message processing. 
There are several benefits with EJBs: they are interoperable, reusable, portable and location 
transparent (figure 1). 
 

                                             
17 Luiz E. Renuncio, Interactive Objects Software GmbH, 2004 
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5.3 Portals 
The traditional GUI for a business application can be replaced with an individual portal site.  
A portal site is a web-based application where the users have the ability to personalize the UI 
according to the individual workspace, both in the look and feel and in the available content. 
A portal is not just a place to get information from; it also offers possibilities to interact with 
colleagues, partners and customers. It integrates different IT-systems in a common UI. It is 
like a single point of entry to a user's set of tools and applications. This is a trend in the 
Internet era and it will influence other software applications. Users have more options about 
what their daily portal will contain. If there is one thing that companies have learned during 
the dot.com implosion, it is that they better have something people want if they are going to 
return a profit.18  

The portal can be compared to a store where different members have access to different areas. 
Every user has their own key to get the right information and tools in the portal. When there is 
reorganization it will be easy to shift the rights between the parties concerned. If the portals in 
a company have the same structure but different details depending on the users’ rights it will 
facilitate cooperation between the different members. It is a balancing act; if the members 
have the possibility to customize a major part of the UI in the individual portals, then the 
similarity in the different portals will probably disappear. The portal is a customized 
working area where the usability approach has great promise to succeed. 

There will not be irrelevant information and tools. Menus, lists, articles, 

etc would be adaptable to the individual user 19 20(figure 2). 

5.3.1 Portlets 
A portlet is a web component that processes requests and generates dynamic content; it is like 
a mini web application that is running inside a portal. It displays different kinds of 
information, applications and business processes. It can be a login page, a search function, a 
news site etc. The portlets can interact with each other and determine the user’s path in an 
application. 
 
Portals use portlets as pluggable and reusable user interface components to provide a 
presentation layer to information systems. Portal pages can be formed by many portlets and a 
portlet can be used multiple times and associated to many different portals. The users can 
choose which portlet they want to use in their portal and they can also decide where it will be 
placed. If changes are made in the portlet file it automatically updates in the different portals, 
but they can also be configured in unique ways such as changing the title-bar label21 22 
23(figure 2).  

                                             
18 Kataoka Bryon, Ramirez David, Sit Alan, 2002, p. 53 
19 IBM corps 
20 BEA Systems, inc 
21 IBM corps 
22 BEA Systems, inc 
23 Portlets 



 17

 

5.3.2 Web Services for Remote Portlets (WSRP) 
WSRP are presentation-oriented, interactive web services that do not need any programming 
effort to plug into a portal server. It avoids reimplementation of the presentation layer on each 
portal by using a generic portlet-independent code that is built into the portal. Unlike local 
portlets that are running inside a portal, WSRP services run on a remote server on Internet and 
are loosely coupled to the portal server. The portal binds a generic portlet proxy to the WSRP 
that makes the portlet available to the user (figure 2). 24 
 

 

5.4 Other XML techniques 
Several XML related techniques exist that are used in different contexts. Some of them can be 
motivated in the GUI and reuse context. 

5.4.1 XUL 
Extensible User-interface Language (XUL) can exchange data that describe a program's user 
interface (UI). Functions and controls in the main window are not hardwired into the 
application, but loaded from a separate UI description. The same UI description can support 
different applications. The window frame is displayed and managed by the same layout 
engine that manages HTML content in the browser. UI descriptions, then, look a great deal 
like HTML 4. A few lines of markup language replace many lines of code for applications’ 
interfaces with their windows, frames, scroll bars, menus, and toolbars. The GUI becomes 

                                             
24 WSRP 
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dynamic in that the code is not implemented statically in the application and the GUI can 
change depending on for instance who is logged in.25 The technique has its limitations since it 
still requires a Mozilla browser to be runnable. 
 
The XUL idea is interesting and innovative. Several web pages exist that announce some tool 
releases that will be on the market “soon”, so there will probably be interesting progress in the 
field.  

5.4.2 XMI 
XML Metadata Interchange (XMI) applies XML to abstract systems such as Unified 
Modelling Language (UML). The XMI-files contain information about the appearance of the 
GUI. In the tool Guibot26 it is possible to export and import XMI models.  The main principle 
is that you can develop in a UML environment and from there generate a GUI, and vice versa. 
Both UML mode and GUI mode have drag and drop functions. Guibot can export GUIs to 
HTML and JAVA. Unfortunately there is some disadvantage in Guibot. The user is not totally 
free to design the GUI. In some aspects, the tool controls the layout. Guibot has advantages 
when prototyping in smaller development projects, where the “look and feel” is less 
important. 

5.4.3 XForms 
XForms is a combination of HTML forms and XML. Forms are an important part of many 
web applications today. An HTML form makes it possible for web applications to accept 
input from a user. An HTML form contains special elements called controls; checkboxes, 
radio buttons, menus, labels etc. Users generally ‘complete’ a form by modifying its controls, 
entering text, selecting menu items, etc. Then the form is submitted to an agent for 
processing.27  

XForms improves upon HTML forms by separating presentation and content. It distinguishes 
between form instance data, form description (called the XForms Model), and form 
presentation (called the XForms User Interface). It increases human computer interaction and 
the interaction between the browser and the server. There is more “intelligence” in the form 
and it will make it possible to catch input errors early. The concept is a welcome contribution 
in the reuse and component approach. It will improve the component’s possibility to exist 
independently. 

                                             
25 Xulplanet 
26 Guibot 
27 Dubinko Micah 2003, p 3 
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6 The concept “Semi-produced GUI“ 
Most of the Ericsson AB products referred to in this thesis are technical machines with 
machine interfaces and the GUI is in some sense subordinate. The CLM project will support a 
wide range of users, and that is a new situation compared with the machine systems that are 
delivered today. This will require a new way of working and more focus on the usability 
approach. As in other branches, when middle age is reached, you have to compete through 
other features. CLM will compete more through the user interface than earlier products have. 
It will be important to do research about the end users and to gather facts about the context 
that the system is going to support. The GUI is a kind of shop window and a manoeuvring 
device at the same time. Ericsson AB products offer high technical quality, so if CLM has a 
poor user interface it is like a luxurious fashion store with no shop window to show their 
fancy merchandise. But the GUI is not just a package for the system; it is part of the systems 
function. It can be the GUI that determines the system’s success.  

There are advantages to capture within the reuse idea, and the usability approach may be a 
profitable one. When a semi-produced product exists it is easier to capture the users’ view 
earlier in the system development process. A well-prepared mock-up that serves as a common 
view of the system exists from the beginning. Users and designers will understand each other 
better. Furthermore there is greater potential to do deeper usability research if it is possible to 
use that investment in several customisations. 

The assignment in this project is to examine how to create a reusable GUI on a larger scale. 
When customizing the CLM there can be advantages in using a semi-produced GUI. 
Successful work with a semi-produced GUI affects several phases of the GUI development; 
requirements handling, analysis, design, implementation, test and maintenance. A semi-
produced GUI is not just a device or a tool; it is a whole concept. The GUI architecture can 
be constructed with the purpose of reusing the graphics and logical UI aspects. There are 
opportunities to use a reference GUI, which will have several advantages. Another condition 
for UI software to be reusable is that there is an efficient documentation and UI guidelines 
(figure 3).  
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Figure 3. The semi-produced GUI concept serves several GUI customizations 

  

“Introducing effective reuse into a software engineering business requires a concerted and 
systematic effort by both management and software developers in order to overcome the 
business process, organizational, and technical impediments that often hinder effective reuse. 
Effort must also be directed at involving customers, users, and maintainers early on”28 

The concept consists of two stages: the first stage is to prepare the semi-produced GUI’s 
different parts; the second stage is to use the semi-produced GUI and customize the specific 
GUI suite for a customer. The semi-produced GUI concept will provide advantages in the 
CLM development, although the first stage, when developing the semi-produced GUI itself, 
will require some extra effort. It has similarities with ordinary development when no semi-
produced GUI exists, but it will require more efforts to identify the abstractions as 
components and to document the GUI at several levels. Hopefully the increased development 
costs will pay off in the long term, when the semi-produced GUI is there to serve further 
development. 

                                             
28 Jacobson Ivar, Griss Martin, Jonsson Patrik,1997 

Semi-produced

GUI concept

Component 
based 

architecture

GUI 
documentation

GUI
guidelines

Reference 
GUI

GUI suite
customized for

telecom operator ”A”
GUI suite

customized for
telecom operator ”A”

GUI suite
customized for

telecom operator ”A”
GUI suite

customized for
telecom operator ”A”

GUI suite
customized for

telecom operator ”B”
GUI suite

customized for
telecom operator ”B”

GUI suite
customized for

telecom operator ”B”
GUI suite

customized for
telecom operator ”B”

GUI suite
customized for

telecom operator ”C”
GUI suite

customized for
telecom operator ”C”

GUI suite
customized for

telecom operator ”C”
GUI suite

customized for
telecom operator ”C”



 21

6.1.1 Architecture by software components 
The functionality in the GUI can be structured in logical components. All functions can be 
sorted in core function, sub function and so on. If a function is directly dependent on a core 
function it will be a sub function to that core function. The result is that one component 
“keeps” a core function with several sub functions. That leads to one component having 
several screens. The component architecture will facilitate reuse; the components will serve as 
building blocks when building the specific GUI (figure 3). 

6.1.2 Reference GUI  
Mock-ups and storyboards are common artefacts to use when interacting with users in system 
development. When building a semi-produced GUI there are opportunities to do a more 
careful and expensive artefact: the reference GUI. The reference GUI is built upon the 
prepared components. It is a GUI made to cover most of the functionality we think the 
telecom operators would need. Different operators need similar functions and small 
modifications are often sufficient. The reference GUI is a runnable program that shows how 
to navigate between the pages. It also presents the functions to the user. That means that the 
system developer and the user have a common view of the system in the whole system 
development.  

The reference GUI is well documented to simplify the development and documentation of the 
new specific GUI. The screens have the same numbering as the different diagrams in the 
documentation (figure 3).  

6.1.3 GUI documentation 
It is important that the reference GUI is solidly documented. Independently of how to reuse 
the GUI, the documentation will influence the successfulness in one or another way. In the 
requirements handling the documentation will save time and render more effective teamwork 
to users and customers and to the design team. The existing documentation can be updated for 
the specific case. The GUI designer must have a good overview over what the components 
represent. The thing is to save time and it should be easy to know which GUI functionalities 
there are in the components. There should also be usability for the designers working with the 
GUI development. In the testing phase there will be a great improvement when well-formed 
documents exist from the requirements handling (figure 3).  

6.1.4 Guidelines 
Guidelines are a set of general principles used to secure the consistency of the GUI. Even if 
there is just one person who is involved in the GUI design there is a need to develop some 
form of guidelines. It will facilitate later updating by developers so that the harmony of the 
design will be retained. “The creation of a guidelines document at the beginning of an 
implementation project focuses attention on the interface design and provides an opportunity 
for discussion of controversial issues. When the guideline is adopted by the development 
team, the implementation proceeds quickly and with fewer design changes”29 

Guidelines can have different shapes. A company can have common guidelines for all the 
software they produce. In addition there will probably be some specific guidelines for every 
specific software development (figure 3).  

                                             
29 Schneiderman Ben, 1992, p 477 
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6.2 First stage: Developing the semi-produced GUI  
The first stage when developing the actual semi-produced GUI will require some extra effort, 
compared to ordinary GUI development. There will have to be an enquiry about which 
functions in the GUI are likely to be reused. The architecture has to be planned to be reusable 
and be well documented. In the GUI development there are several areas involved and all of 
them will be affected by the reuse idea. 

The point of departure in this thesis is that the first development in the CLM project is done as 
a customization for a customer. In this customization there will be some parts of the software 
requirements that are specific for the customer. In addition there will probably be some parts 
that are likely to occur in future developments for other customers. The assumption in this 
bachelor work is that the development team can gauge at this first stage which GUI settings 
are general and which are specific. Developing the specific GUI in the first customization and 
developing the semi-produced GUI concept will both require iterative work-cycles. The 
whole semi-produced concept will be more evolved and in better shape after a series of 
customizations. 

6.2.1 Usability approach 
When preparing the semi-produced GUI the usability and user aspects are important. 
Scenarios or storyboards can be useful to capture the system’s goal and to describe the users’ 
interaction with the system. The scenario is an informal narrative description that describes 
human activities or tasks as a story. It allows exploration and discussion of contexts, needs 
and requirements.30  Storyboards may be expressed using visual or textual representations, or 
a combination of both.31 The purpose of scenarios and storyboards is the same; what differs is 
the formal structure. Storyboards can contain different media whereas a scenario is entirely 
textual. In the first development stage, when there is no semi-produced GUI, it is important to 
describe the users genuine social work, avoiding any transformation of the perceived activities 
taking place. It is a sort of transformation when the information turns into diagrams32, which 
is why the scenarios or storyboards are recommended when extracting the components and 
developing the reference GUI. The investment in this phase will be reused in the second stage, 
which allows deeper investigation. 

As soon as there are some requirements and a picture of the GUI, a sort of mock up can be 
created, so as to expose people other than GUI designers to the GUI design. The mock up 
should approximate the look-and-feel and some of the behaviour in the different screens. 
Through this initial development, the mock up helps to establish a mental model of the 
system’s user interface and functionalities.33  
 

6.2.2 Components and reference GUI 
When the first requirements are ready, it is time to structure the functionality into logical 
components. The goal is to create independent components that are removable and easy to 
reuse. To find the structure and identify the components there must be a solid investigation. 
The various domain entities, functions and properties must be categorized and analysed. The 
                                             
30 Preece J, Sharp H, Rogers Y, 2002, p 223 
31 eRUP 
32 Kari Rönköö/ Dittrich Y, Floyd C, Klischewski R, 2002,   p 238 
33 eRUP 
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components need to be structured by the core functions that are needed for the specific 
assignment and not on the actor’s task in the organization. Tests and iterations may be 
necessary to find the final components. Furthermore, technical matters have to be taken into 
account to avoid components becoming unusable in later versions.  
 
The reference GUI’s first version will probably be developed from a customization for a 
specific customer. The developers at Ericsson AB have experience and a sense for what is 
specific in the customization and what is likely to be used again. The reference GUI is going 
to be a variable software in the further CLM-development and it will be continuously updated 
after a “general-approach” consideration. The reference GUI is a software template that will 
not be ideal and it will probably be modified in each customization. 
 
New components will be created in the future customizations. These will be saved and this 
results in a large assortment of components. Not all of these will be exposed in the reference 
GUI. It must be taken into consideration which components are most likely to be used again. 
Many of the components can have similar functions and it is impossible to show all of them in 
a reference GUI. The designer has knowledge of the existing components – even those that 
are not exposed in the reference GUI. In addition it is possibly to use different reference 
GUIs, depending on the actual customer’s setting. The assortment of components will be well 
structured to facilitate reuse. To get an overview and understanding of the existing 
components, they have to be well documented.  
 
When the structure of the architectural entities is finished, the aim is to prepare the 
components as coded entities. 

6.2.3 WSRP in the CLM architecture 
Web Services for Remote Portlets (WSRP) contains many of the new techniques presented in 
this thesis. WSRP technique is one suitable solution when the GUI is build upon components, 
since WSRP can act as a component and can be used by several portals (GUIs). WSRP can be 
provided as presentation-oriented and interactive web services, in order to allow for dynamic 
integration in portals. Compared to other portlets WSRP has benefits for managing large 
portal deployments and they offer a more coarse-grained application reuse and are more 
resilient to change.34 35 
 
The example below describes how WSRP can be incorporated in the CLM architecture. Two 
different portals interact with the CLM and partly use the same remote portal. When the 
telecom operator wants to update or reorganize the staff’s assignment, it will be easy to 
change access to the remote portlets concerned. This architecture will also simplify the reuse 
of the components in a new customization (for a new telecom operator) (figure 4).  
 
 
 
 

                                             
34 BEA 
35 WSRP 
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Figure 4. CLM Architecture 

6.2.4 GUI documentation 
Several reasons why there needs to be a prepared structure for the GUI documentation have 
been mentioned in this thesis. One reason is to facilitate the overview and understanding of 
the existing components. It is not obvious how to document GUIs in detail. The suggestion is 
to use three UML diagrams and to extend and adjust them to GUI documentation in general 
and to the semi-produced GUI concept in particular. All the diagrams describe an already 
existing system - the reference GUI. This will be a sort of “reversed engineering”, as the 
system development is not starting from scratch when customizing the CLM-GUI (second 
stage). The components in the semi-produced GUI are already developed and are described in 
the diagrams. The combination of the diagrams will lead to a good understanding of the 
different GUI levels. Using multiple models to represent a system is important because it 
allows the design team to break up the larger problem into smaller, digestible pieces that can 
be solved one at a time.36 
 
The solution for a well-documented GUI is to combine the UML-diagrams together with the 
reference GUI. To describe the graphic layout the reference GUI is used as a GUI guide and 
as a mock-up. A combination of the diagrams and the reference GUI will give all the parties 
concerned an overview and a comprehensive view of the GUI. There is a general numbering 
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scheme that connects all the diagrams and the reference GUI, which makes them an overall 
solution. It is important to keep the diagrams synchronized with each other and there are 
major advantages if there is support for synchronizing updating in the development tools. 

The example diagrams and the reference GUI are based on an already existing system. 

6.2.4.1 Use Case diagram 
The Use Case is a high-level overview of the system. One Use Case (e.g. Figure 5. Offered 
service administration) describes one component in the semi-produced GUI. It also illustrates 
which user has access to the different blocks. The Use Case text describes a basic and 
alternative interaction with the GUI and is a complement to the ordinary Use Cases (that 
describe the whole system). The UML standard is modified, the different blocks are known 
because of the semi-produced concept, and there are therefore specific names for the Use 
Cases. 

 

Use case: The whole system  

Description of the system; actors and components. 

 

 

Figure 5.  Use case 1. The whole system. 
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5. Offered services administration 
The offered service contains the following sub-level use cases: search offered service, edit 
offered service, and add offered service. 

 
Figure 6. Use case, part of the system. 

… 

5.3 Add offered service 

Basic Flow of Events 

The user clicks on the add button. The GUI responds by showing screen Add 5.3.The user generates an id with 
the generate id button. The GUI calculates a random number and displays it for the user. The user fills in the rest 
of the required input on this screen and clicks the next button. The GUI validates the input and responds by 
showing the user the next screen to input information, etc. 

Alternative flow of events 

6a. The GUI fails to validate the input and responds by displaying an error message. 

Pre-condition 

This use case starts on screen Simple Search 5.1. 

Additional Information 

The three kinds of searching criteria cannot be used at the same time. Offered Service ID and Offered Service 
Name can be used in combination as the searching criteria, or separately. 

The search result is displayed on the page. The Delete button will be hidden if the search result is empty. 
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6.2.4.2 Sequence diagram 
The sequence diagram shows a particular scenario of a use case. It illustrates the user 
interacting with one or more screens. It makes the behaviour of the screens visible and shows 
how a user would navigate between screens to accomplish a task. The technical designers can 
use this diagram to ensure that there is a user action for everything, and the GUI-designer gets 
an overview over the screen content needed to accomplish the actions. This diagram can be 
used as a contract between the UI and Application design to avoid misunderstandings early in 
the design phase (figure 7). 

 
Figure 7.  Sequence diagram 
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6.2.4.3 Static structure diagram 
The static structure diagram is one of the models in the UX model, but there it is named 
navigation diagram. The UX elements don’t look like actual GUI screens, but they represent 
GUI screens (content) and what the user can do with them. The static structure diagram shows 
the relationship among the screens and how to navigate between them. “At design time, these 
navigation associations will imply the need for a widget in the design, such as a button or 
menu item, that can be used to trigger the pathway”.37 The diagram is a form of UML class 
diagram, the elements are screens and input forms instead of classes. Instead of attribute there 
is a dynamic content; information that either the user or the system is using. Instead of 
operation there are actions possible for the user or the system to handle. To distinguish system 
actions from user actions there is a dollar sign in front of the system actions. What triggers 
the navigation is shown by an arrow text (figure 8).  

                                             
37 van Harmelen, Mark, 2001, page 140 
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Figure 8. Static structure diagram 
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6.2.4.4 Reference GUI 
The reference GUI is also part of the documentation. Every screen in the reference GUI has a 
unique number that addresses the GUI-diagrams. The reference GUI is a visualisation (in 
some way) of the diagrams in the GUI documentation (figure 9). 
 
 

 
Figure 9. Reference GUI 
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6.3 Second stage: Develop a complete specific GUI from the semi-produced 
When a semi-produced concept exists, the development process in the second stage differs 
from ordinary system development. Several of the development phases will benefit from the 
concept. The Architecture is well thought out with components for the Reference GUI. The 
component architecture will facilitate the reuse; the components will serve as building blocks 
when building the specific GUI. The components can be extended and changed.  The 
reference GUI exists as a runnable program and serves as a visualisation tool. The 
components and Reference GUI are well documented in prepared diagrams: GUI 
documentation. It will improve the possibilities to find the reusable parts and it will be easy to 
update the new specific documentation when there is a predefined template to use. In Analysis 
and Design, Implementation and Test it is the updated documentation (not the reference GUIs 
documentation) that is used (figure 10). 

  

6.3.1 Requirement and modelling 
To develop a satisfactory user interface it is necessary for the developer to know about the 
context where the system will be used. Therefore it is important to think of the GUI-aspects 
and not only the technical features in the requirements handling. When discussing the 
requirements with the customer we think that the semi-produced GUI will improve the 
requirements handling. A combination of different prepared use cases, UML schemas, 
diagrams and the reference GUI will make the work easier and of better quality.  

It is easier for the customers to understand the system if they have something concrete to look 
at, and this will reduce misunderstandings between the customer and the requirements 
handler. The reference GUI will serve as a mock-up, where the partners can have a common 
view of the system. The utopia would be that the GUI-designer would meet the user, but that 
is not always likely to occur.  

There can be several developer teams involved in requirements handling, documentation and 
GUI development. That is why it is really important to have good documentation, to avoid the 
loss of important information. The documentation should be detailed, so that the GUI-
designer does not have to make guesses. When the existing GUI-documentation is detailed 
and in a GUI specific manner, it will be easy to update it for the specific GUI. The optimum 
situation is if the requirements team is responsible for updating the GUI-documentation 
simultaneously with the requirements handling. After the users and customers have produced 
their requirements it is advantageous to update the documentation as soon as possible. 

Figure 10. This show how the different phases in the system development (eRUP) will benefit from the different 
parts in the semi-produced GUI concept
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…it is the UI, documentation and the “underlying” functionality that, together, form the 
“interface” for the actor(s).38 

The semi-produced GUI concept will enable the GUI to be as good as possible from the 
beginning (there will always be a need for iteration in the development process). The GUI-
designer and the designer will receive the requirement documents at the same time, and it is 
an advantage if they can work together and interact with each other. It prevents failures, such 
as when technical mistakes are corrected in the GUI specific code. 

6.3.2 Use the components to generate the final GUI 
The variability aspect is important when generating a specific GUI from prepared 
components. The software that is planned as part of a semi-produced concept needs to exhibit 
sufficient commonality, and it should be possible to handle the variability in a modular 
fashion. In most situations, at least one of the assumptions made about the context by the 
component developer does not hold, and the component needs to be adjusted to the specific 
context.39 When using the components the designer does not handle the original coded 
entities, since that will not admit changes and additional functionality in the code, to make it 
fit the new context. When adjustments are made in a component there should be a structure to 
save the updated components together with the original. This will imply that the number of 
components will increase.  

When there is a large quantity of components, in different editions, it will require a well-
organized system to retain an overview. One way to do this is to use a tree structure, where 
each component has its own folder with subfolders. The documentation will be a good 
complement to get an even better overview. 

6.3.3 Test 
Testing occurs in the iterative development and in the final phase. It is important to test the 
GUI. It does not matter if the technical parts are correct if the GUI is incorrect. Even though 
the GUI has been planned well during the development, there can be defects. There are 
several things to test in the GUI, such as different flows, the GUI layout and the requirements. 
Even though usability has already been thought of earlier in the development, it is important 
to test how usable the specific system is. The test can uncover mistakes or deficiencies in the 
system that has not been considered earlier. Different users interact differently with their tasks 
and the GUI should support this. The GUI should be consistent so that the user can easily 
recognize his or her self. 
 
The documentation will support the testing. It gives the tester a better view of the system and 
what it is supposed to do. The documentation from the requirements handling is useful when 
investigating whether all the requirements for the system are fulfilled. The static structure 
diagram helps to gain an overview of how navigation between the pages works and the 
sequence diagram and use cases shows different action flows. The Guidelines document helps 
to show if the GUI is consistent. 

6.3.4 Maintenance 
When the system is implemented and in operation, there is a maintenance phase. The 
customer may propose alterations or there can be failures that need to be analysed and 
corrected. The semi-produced concept will be an essential tool in this phase, as well as in the 
                                             
38 Magnus Franzen, Ericsson 
39 Jan Bosch 2000, p. 189 + 224 
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customization phase. The documentation and the guidelines will serve as a guide for the 
maintenance team. They get an excellent overview and a comprehension for the different 
parts of the GUI. The component architecture will also simplify the updating of the GUI. 
Updated components may exist (in the assortment) that can replace an incorrect component. 
 
The maintenance phase is an interesting business area and improvements here are of interest. 
It can be very time consuming to get acquainted with and understand an existing system and 
revise it. Time is money, so the semi-produced concept can contribute to the business success 
even in this phase. 
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7 Conclusions 
Software reuse, usability and GUI-modelling are receiving much attention at the present time. 
At the same time there is great progress in the web-based GUI domain that will facilitate both 
reuse- and usability possibilities. The semi-produced concept consists of the component 
architecture, the reference GUI, GUI documentation and guidelines. These four parts 
complement each other in one-way or another. The concept is in line with present research 
and development. 
 
The reference GUI is constructed of different components. The components are loaded 
separately in the GUI. This facilitates the customization and reuse of the reference GUI. The 
use of components facilitates the work for several members in the development team. There 
already exists a component content and structure. This implies that it will reduce the 
development effort. Instead of developing from scratch, only some changes will be needed for 
the final GUI. 
 
A well worked out documentation will be needed to get a good overview over the different 
existing GUI components and their interactions. This makes it clear for the development team 
what components there are to be reused. The documentation will act as several GUI-
blueprints in different levels of abstraction. The documentation can also be time saving since 
it gives a rapid understanding of the logical and layout tasks for the developer.  
 
The GUI-development should start early and be iterative in the system development and it 
should be parallel with the technical development. Since the users are the experts in the 
specific area, the developer has to understand the users’ tasks to create a product that is 
fulfilling for the user. There has to be collaboration with the users during the whole 
development. The reference GUI will help the user and the requirements handler to 
communicate. When the users have something concrete to see, it is easier for them to give the 
right feedback. 
 
The GUI will be central in the future software market and there will be a clear business case 
where developers and business people understand the value of the GUI. How useable and 
understandable a system is can be a question of vital importance when a customer evaluates 
which system to buy. The GUI can be critical for the commercial success of the system since 
the GUI reflects the whole system.  
 

7.1 Further work 
This is a type of pilot study, and the concept needs to be put into practice. The concept is an 
initial suggestion and there is a need for iterative work to test the concept in use. When the 
concept is in regular use, constant improvements should be seen. 
 
The different techniques need further investigation; it remains to create prototypes to prove 
the techniques capabilities. Several development tools that exist on the market which are 
needed for the prototyping also remain to be investigated. Some uncertainty may remain, 
since some of the techniques and tools are in early versions. 
 
When the concept is put into practice it will require some reorganization at Ericsson AB. 
Further studies must be performed on how the reorganization will work. There can also be 
research on how to create usability within a big organization and not only for one task.  
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8 Abbreviations 
  
CLM Convergent Layer Management 

 
CORBA Common Object Request Broker Architecture 

 
COTS Commercial Off The Shelf  

 
eRUP Ericsson AB Rational Unified Process  

 
GUI Graphical User Interface  

 
HTML HyperText Markup Language 

 
J2EE JAVA 2 Platform, Enterprise Edition 

 
JDBC Java Database Connectivity 

 
SGML Standard Generalized Markup Language 

 
SOA Service Oriented Architecture 

 
SOAP Simple Object Access Protocol 

 
UDDI Universal Description, Discovery, and Integration 

 
UI User Interface  

 
UML Unified Modelling Language  

 
WSDL Web Services Description Languages 

 
WSRP Web Services for Remote Portlets 

 
XMI XML Metadata Interchange 

 
XML Extensible Markup Language 

 
XUL Extensible User-interface Language 
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