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Abstract 
 
In the early stages of web application development, web developers built the solution without 
considering the documentation and modelling of the application. Today companies experience 
problems when working with the management of web applications, due to that they grow in 
size and new requirements are added. In response to this web developers become more and 
more aware of the importance of using a modelling language to design and document the 
system [CFB00].  
 
This thesis will compare two modelling languages, WebML and UML. The thesis importance 
lies on WebML, the reason for this is that it is a modelling language developed specifically 
for web application development. 
 
The purpose with the thesis is to make web developers aware of the relatively new modelling 
language WebML for designing web applications. The thesis aims to describe WebML in 
comparison to UML and to show differences between the languages. By doing this it will be 
possible to see whether a company benefits by adapting to WebML or not. 
 
By having conducted questionnaires and a case study we have realised that WebML is a small 
language in comparison to UML and therefore easier to implement. WebML could be used as 
a complement to UML when it already is used in a company, due to that it give the developers 
a better overview of the structure and design of the application. 
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1. Introduction 
 
1.1. Prologue 
 
The Internet has grown very rapidly and many companies have realized the opportunity to 
represent their business on the Internet. In the beginning web developers approached the 
applications by simply ‘building the solution’ without considering the development process.  
Due to this many companies’ realise that it is almost impossible to manage the Web 
applications, because of their growth, complexity and different requirements that evolves over 
time [CFB00]. 
 
In response to this web developers become more and more aware of the importance of using a 
modelling language to design and document the system. However, is it really necessary for a 
company to use modelling languages in small projects, or does it make the development 
process more time consuming and expensive. 
 
This thesis will compare two modelling languages, WebML and UML. The thesis importance 
lies on WebML, the reason for this is that it is a modelling language developed specifically 
for web application development. As a reference we have chosen UML, a very widespread 
language also used by the industry as a de-facto standard when modelling systems in different 
areas, like web application development. 
 
1.2. Purpose 
 
The purpose with our thesis is to make web developers aware of the relatively new modelling 
language WebML for designing web applications. The thesis aims to describe WebML in 
comparison to UML and to show differences between the languages. It will also give web 
developers an insight in documenting and designing a system before building the solution. 
 
1.3. Goals 
 
The main goal is to find out in what ways the modelling language WebML differentiates itself 
than the already existing ones, in our case in comparison to UML. By doing this we can see 
whether a company benefits adapting to WebML or not. 

1.4. Research questions 
 

1. What are the main differences between UML and WebML in designing web         
applications? 

2. In what way can companies benefit from using WebML? 
3.   Can a company improve the modelling process by adopting WebML when it is already 

using another modelling language? 
4.   Which functions in UML are found useful by the users and do they exist in WebML? 
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With benefit we mean ease of use, description of the web application, modelling process time 
and time for implementation of the modelling language in the organisation. 

1.5. Problem delimitation 
 
Modelling languages can be used in almost all types of projects. Due to this we have chosen 
to investigate the use of modelling languages in Web application development.  
To delimitate the research even further we have chosen to examine WebML a modelling 
language specifically developed for web applications, in comparison to the de-facto standard 
UML. 

1.6. Target Group 
 
The research will be targeted at both large and small companies in Sweden, with their main 
objective to develop web applications. Foremost the research is aimed to companies that 
already use a modelling language to see whether the differences are so essential, that a 
company gains by changing modelling language.  
 
For companies that do not use any modelling language this research can give them an insight 
in the two different modelling languages that are used and an overview of the differences 
between them. Hopefully this paper can be used for further studies in the area of modelling 
web applications. 
 
1.7. Method 
 
We will answer our research questions by using questionnaires, a case study and literature 
study. By doing a case study we will be able to see the differences between UML and 
WebML and answer our first research question. The case study will also be useful in 
answering questions two to four. In order to get a picture of how web developers go about 
when developing web applications, we conducted a questionnaire. Our questionnaire will help 
us to answer research question two to four. The literature study will help us to support our 
findings in the case study and in the results of our questionnaires. Using these three methods 
we will be able to answer our research questions. For more details see chapter three. 
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2. Background 
 
2.1 Modelling 
 
Modelling is an essential part in software projects both large and small. The model is an 
abstract representation of a system. By creating models which represents all specifications of 
the real world problem, a system will be easier to build and you can be assure that it is 
functionally complete. According to Conallen communication is an elementary part of the 
process and a model can serve as a communication device for the members of project team. 
 
Larman separates models that emphasize on static or dynamic information of a system. The 
static models describe the structural properties and the dynamic behaviour properties if a 
system.  
 
We are faced with increasingly complex systems therefore visualization and modelling is 
crucial. UML is a response to the emerging needs, a visual modelling language for building 
systems [OMG01]. 
 
2.2 UML 
 
2.2.1 Overview 
 
The Unified Modelling Language, UML is a notation for modelling systems, “ a language that 
is used to specify, visualize, construct and document the artefacts of a system” [RJB99]. The 
process of gathering and analysing an applications necessity is very complex where you can 
choose from different methodologies. But regardless of which methodology you are using to 
perform the analysis you can use UML. In UML you can model any type of application 
running on different hardware. Although UML defines a precise language, it can still be 
extended for future improvements without redefining the core of UML [OMG01]. 
 
2.2.2 History 
 
UML began to develop in October of 1994 from the conjunction of Grady Booch and Jim 
Rumbaugh methods, the Booch and OMT (Object Modelling Technique) methods. These 
methods were already recognized as the leading methods in object-oriented modelling. A 
rough version of the Unified Method was released in October of 1995.  
 
Later that year Ivar Jacobsen the creator of OOSE (Object-Oriented Software Engineering) 
method, merged with Booch and Rumbaugh. The reasons for the motivation to create a 
unified modelling language were first of all that by evolving together would eliminate the 
potential differences that could confuse the users. By unifying the semantics and notation a 
market would stabilize and would be allowed to stay on one modelling language. With the 
merging they also expected to improve the three earlier methods [OMG01]. 
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In 1996 the Object Management Group, OMG issued a request for proposal for a standard to 
object oriented modelling. Together with methodologists and developers, Booch, Rumbaugh 
and Jacobsen submitted the proposal and UML was adopted in 1997 as a standard. UML has 
been approved as a de facto standard in the industry and many developers have adopted UML 
[L98]. 
 
2.2.3 Diagrams 
 
Here follows a brief description of the most common diagram types according to Larman. The 
system development is separated in the analysis and design phases. 
 
2.2.3.1 Analysis 
 
In analysis the focus is on the functional requirements of the system the requirements, 
concepts and operations in relation to a system. 
 
Use Case Diagram 
 
Use cases models the functionality of the system from the outside users, actors point of view. 
A use case is a description of the interaction between actors and the system [RJB99]. Use 
cases can be used in both the analysis and design phase but with a varying detail of 
information.   
 
High-level Use Case - Describes roughly the major processes in a system and should be used 
in the analysis. 
Expanded Use Case – Differs from high-level use case in detail and it describes the events 
step-by-step.  
 
Conceptual Model 
 
The conceptual model gives an illustration of the concepts in a problem area and is the most 
important model in analysis. It emphasizes on domain concepts and not entities in software. It 
shows concepts, associations between the concepts and attributes of concepts [Larman98]. 
 
System Sequence Diagrams 
 
A system sequence diagram is a picture that shows a specific scenario of a use case. It shows 
a particular course of events within a use case, the actors’ interaction with the system and the 
systems events generated by the actor. 
 
Contracts 
 
Contracts help us to define a systems behaviour without explaining how it does it. A contract 
can be seen as a document which describes what an operation is obliged to achieve. It points 
out what rather than how it will be achieved [L98]. 
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2.2.3.2 Design 
 
During the design phase a logical solution is developed with the creation of interaction 
diagrams. Interaction diagrams illustrate sequences of messages that are exchanged among 
instances in the class model. The interaction diagrams are defined into two diagrams, which 
focus on different aspects, collaboration, and sequence diagrams [BJR99]. 
 
Collaboration Diagrams 
 
A collaboration diagrams focus is on objects and links that are important within an 
interaction. They are used to show an implementation of an operation. 
 
Sequence Diagrams 
 
Sequence diagrams show a set of messages and are arranged in time sequence. The difference 
from collaboration diagrams is that the relationships are implicit and in collaboration 
diagrams time sequences are less clear. 
 
Class Diagrams 
 
Class diagrams show details in a static structure. They are dependent upon the interaction 
diagrams where the classes are identified and the methods of classes and the conceptual 
model where you add details to classes. 
 
A class diagram shows the specifications for software classes and interfaces [L98]. A class 
can be seen as a description of a concept. Class diagrams include classes, associations and 
attributes. 
 
Statechart Diagram 
 
The statechart diagram shows the different events and states of objects. Events are significant 
occurrences and states are an objects condition at a specific moment. A statechart diagram 
shows an object life cycle, its events, transitions and the different states between the events. 
Statechart diagrams are recommended to be used with external system events.
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2.3 WebML 
 
Many companies that work with building web applications need to have design methods, 
languages and tools that cover all the aspects of a design process. “In response to this need, 
the W3I3 project (funded by the European Community under the Fourth Framework Program) 
is focusing on ‘Intelligent Information Infrastructure’ for data-intensive web applications” 
[CFB00]. The W3I3 project is driven by requirements from two major web application 
developers, Otto-Versand from Germany and PTT from the Netherlands, has come up with a 
new modelling language for the web, WebML. WebML stands for Web Modelling Language; 
it is a notation for specifying complex web sites at the conceptual level. WebML is targeted to 
web sites that requires multiple platforms like PC and WAP and to web sites that work with 
personalised content for each user. WebML has a support for XML syntax, which means that 
you can use a software generator to automatically create the web application [CFB00]. 
 
To specify a web site WebML uses four models: 
 

• Structural model 
• Hypertext model 
• Presentation model 
• Personalisation model 

 
Structural model 
 
WebML structural model is compatible with classical notations like the E/R model and the 
UML class diagram. The structural model consists of entities and relationships. Entities have 
attributes with associated types like integer and string. The relationships show how the 
entities are associated with each other. Cardinality constraints for relationships and role names 
are also available in the structural model. An example of a structural model is shown in the 
result chapter [BCFM00]. 
 
Hypertext model 
 
A hypertext model describes one or more hypertexts; a hypertext defines a site view, which 
consists of two sub models. They are called composition and navigation models. The 
composition model consists of a set of pages; each page has one or a set of content units, 
which make up the page. There are six types of data units: 
 

• Data units 
• Index units 
• Multi-data units 
• Filter units 
• Scroller units 
• Direct units [BCFM00] 
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Data units 
 
Data units are used to present a set of attributes of a single object (for example information 
about a single CD) [CF01]. 
 

 
 
Index units 
 
Index units are used to work as a list of objects. Only a few attributes are shown of each 
object (for example in a list of CD: s only the name of the CD is shown). The index unit is 
usually connected to a data unit where the details of the selected object are shown. 
 

 
 
Multi-data units 
 
Multi-data units show multiple objects at the same time, presenting several data units (for 
example all CD: s made by a specific artist). 
 

 
 
Filter units 
 
Filter units are used to allow the user to search for specific items; usually a filter unit is 
connected to an index unit that presents the result of the search (for example, the user searches 
for a group and gets a list of all CD: s they have made).  
 

 
 
Scroller units 
 
Scroller units give the user the ability to scroll over a set of objects; the scroller unit is usually 
connected to a data unit that shows the items. 
 

 
 
Direct units 
 
Direct units associate an object to another object with a one to one relationship or a many to 
one relationship. Usually a direct unit is connected to a data unit that shows the unique target 
of the relationship (for example, the information of a group can be connected trough a direct 
unit to their unique record company) [CF01]. 
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The composition models units are defined on top of the structural model. The content units 
are based on the structure models relationships and entities. For example if we have a data 
unit named “cd_info” in the composition model and an entity in the structure model named 
CD, the “cd_info” unit could be based on the CD entity. 
 
The Navigation model displays how pages and content are connected to form a hypertext. 
Pages are connected with non-contextual links while the content units are connected with 
contextual links. Non-contextual links connects semantically independent pages (for example 
from the page of a CD to the home page). Contextual links connects the source unit with its 
target unit that is dependent on the content of the source unit (for example, the page showing 
the information of an artist is linked to a page showing the CD: s made by that specific artist).  
The contextual links are precisely like the content units based on the structural model; this is 
due to that they connect content units whose underlying entities are connected by 
relationships in the structural model [CFB00] 
 
Presentation model 
 
The presentation model shows layout and the graphical appearance of the web pages. 
Specifications of the web site are either page specific or generic.  
 
Personalisation model 
 
The personalisation model, models users and user groups in the form of predefined entities 
called User and Group. The features of these entities can be used for storing specific content 
for groups or for individuals, like shopping suggestions and list of favourites [CFB00].
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3. Method description 
 
3.1. Literature study 
 
The literature study has been used to gather information about the different languages. The 
literature consists mainly of journals and scientific articles for WebML, due to the fact that 
WebML is a new modelling language where there are not any books published. The literature 
for UML consists of both books and journals. 
 
Internet has been a very useful tool where we have found the journals and scientific articles. 
To be sure of the quality of the literature we have chosen to search in different reliable 
databases like Springer Link, Academic Search Elite, ACM Digital Library and Science 
Direct. These databases were found in the library’s information sources. 
 
The literature study has helped us to get a good picture of how WebML works and what the 
differences are between the two languages. It can also help us to support our findings from the 
caste study and the questionnaire. 
 
3.2. Questionnaire  
 
In order to get an overview whether companies, specified in the problem delimitation, use any 
modelling languages at all and if not, how the go about in a web development process we 
conducted a questionnaire. The questionnaire consists of eight questions and will give us an 
insight of which features web developers find important in a modelling language when 
developing web applications. We are also interested to see the awareness of WebML among 
companies. The questionnaire has a high degree of standardization and with some degree of 
structure [PT87]. 
 
The companies that were approached with the survey were found with the help of the Internet 
on www.gulasidorna.se. The problem arising when choosing the questionnaire as a survey 
method is if the selected companies are representative or not [PD91]. Having this in mind the 
companies were chosen through a random selection. 
 
The questionnaire was sent out to 150 different web developers all over Sweden. The reason 
for choosing this amount of companies is that we do not expect to get a high reply rate and to 
be able to draw conclusions you must have a certain amount of answers. After two weeks we 
sent a reminder to the companies that did not answer and shortly after we decided to compile 
the answers. 
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3.3. Case study 
 
With the case study we want to get a good picture of how the modelling languages work in a 
web development process and to be able to see the differences and similarities between them.  
This will be possible by comparing the UML diagrams with the ones in WebML and see what 
the different diagrams display. By looking at the different diagrams and what they describe 
we can see if there are any similar diagrams in the other modelling language. 
By doing a case study we want to tie the questionnaire to the case to see if the languages have 
the necessary features that the companies, approached with the questionnaire, find useful.  
 
The case study has been conducted with help of two developing tools that supports the 
languages. For UML we have used Rational Rose and for WebML we have been using 
WebRatio a newly developed tool specifically developed for WebML. To be sure that we 
conducted the case study in a right way we chose to follow WebML user guide and for UML 
we used Larman. 
 
In the study we started by modelling the web application with WebML and when finished we 
modelled the same web application in UML. The reason for modelling the web application in 
WebML first was that it was a new modelling language to us and that we were not sure on 
how long it would take us to finish. 
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4. Result 
 
4.1. Questionnaire 
 
Of 150 email questionnaires about 47 answered. This can seem to be a good figure, but of 
these 47 answers, 29 of the answers were from companies that did not want to take part of the 
investigation. 
 
Below follows a compilation of the questionnaires. 
 
Do you use any modelling language when designing web applications? Name? 
 
The reason for asking this question was to see if there were any companies that used WebML 
or UML when developing web applications. 
 
From the eighteen answers we received, five of them use a modelling language. The 
modelling language used is mainly UML, one of them uses the UML based modelling 
language RUP and one combines the two. Companies that use UML/RUP are companies that 
have all from 10 to 1500 employees.  
 

 
 
 
 
 
 
 

If you do not use any modelling language, why not, how do you proceed? Explain. 
 
With this question we wanted to see how companies go about when not using any language in 
the process of modelling. This could help us to see if they use any notation similar to the 
existing ones. 
 
The recurrent answer among the companies not using any modelling language is that the 
projects they are working with are small, and they find the modelling process very time 
consuming. These opinions come mainly from small companies with 2 to 5 employees. 
From meetings with the customer they compile a specification of requirements from which 
they build the system. When working with larger projects they use flowcharts to model the 
database structure. Most of the companies use some kind of notation, usually they write down 
ideas and simple sketches of the web site on a whiteboard to get a good overview.  
In one large company, 40 employees, they work with what they call a project model. At the 
first stage they analyse the functions of the system. They make use cases, model the database 
and create flowcharts. 
 
 
 

Uses Number 
UML 3 
RUP 1 
Both 1 
None 13 
Sum 18 
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Which advantages/disadvantages have you encountered? 
 
We chose this question to see which advantages and disadvantages the companies had 
encountered. This could give us some hints on what to look for in WebML.  
 
Companies that use UML realize that they can describe the whole system and its parts. UML 
has a good structure and clear rules. With UML you can adjust it to almost any kind of 
system. RUP contains a well-structured methodology, compromised of all phases from 
making use of the demands to testing. 
Disadvantages with UML are that it is a huge and partly difficult modelling language, 
consisting of many different diagrams that make it time consumable for implementation in an 
organization.  
 
The advantage of using a well-known modelling language is that it is a common language, if 
you work in a group and you do not know with whom you are working with, you have to use 
the same language.  
 
Which functions in the modelling language do you find useable? 
 
Using this question can give us an idea of what functions the companies find usable and if 
WebML has them. 
 
The features the companies find most useful in both RUP and UML is use cases and the 
ability to see it from the users perspective. They have good support for object oriented 
development and iterations for all phases. Class diagrams are also found useable because of 
their good overview of the system and the ability to write code from them. Another important 
feature is the ease of modelling the structure of the web application.  
 
Answer Number 
Use Cases 2 
Class diagram 1 
Both 1 
No comment 1 
Sum 5 
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Are there any features that you would like to have that are not implemented today? 
Explain. 
 
The motivation for this question is the same as above. 
 
One feature they were looking for was the ability to model the html forms. Another feature 
missing was the ability to model the design of the web application, which is what the pages 
contain and how they are connected to each other. 
 
Answer Number 
Html forms 1 
Design 2 
No comment 3 
Sum 5 
 
 
Have you heard of the modelling language WebML? 
 
We wanted to see the awareness in the market to see the importance of our work. 
 
It was interesting to see that 50 percent of the companies were aware of the existence of 
WebML but no one knew so much about it. 

 
 
 
 
 
 

 
If WebML would fulfil your needs and demands, would you consider changing 
modelling language or adapt it? Motivate. 
 
The reason for asking this question is that we want to see if companies would be prepared to 
adopt a new modelling language if it would benefit them. 
 
Companies that already are using modelling languages like RUP and UML could consider 
using it as a complement. To change to a new modelling language in a large company (in this 
case a company with over 100 employees) would almost be impossible due to the enormous 
costs and time that has to be spent on the implementation. Another issue is the demands from 
the customers and business partners that can make the transition from one modelling language 
to another difficult. Due to that their customers and business partners are using a modelling 
language they have to use the same to be able to cooperate efficiently. 
 

Answer Number 
Yes 9 
No 9 
Sum 18 
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Small companies are in some cases positive to the implementation of WebML if it would 
fulfil their needs and demands. Companies that does not use any modelling language and 
work in small projects find it unnecessary because there is no need for a modelling language.  
 
Answer Number 
Yes 5 
No 7 
Do not know 6 
Sum 18 
 
 
4.1.1 Summary of the result from the questionnaires 
 
The majority of the companies do not use any modeling language, five companies out of 
eighteen uses modeling languages. Modeling languages used are UML and RUP. Companies 
that do not use any modeling language work in small projects and they find the modeling 
process time consuming and unnecessary. However most of the companies use some kind of 
notation.  
 
Companies that use UML find that it has a good structure and that it can describe the whole 
system. UML consists of several diagrams that makes it time consuming to implement in an 
organization.  The advantage of using a well-known modeling language is that it is a common 
language. 
 
Features found useful in both RUP and UML were use cases and class diagrams. Desirable 
features were the ability to model the html forms and the ability to model the design of the 
web application, which is what the pages contain and how they are connected to each other. 
 
WebML could be adopted as a complement to already existing modelling languages if it 
would fulfil the companies’ needs and demands. Changing to a new modelling language in a 
large company would be almost impossible due to the enormous costs and time that has to be 
spent.  
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4.2 Case Study 
 
The company we have chosen to conduct the case study for has chosen to be anonymous due 
to that they are in the security business and did not want us to publish any information about 
the company. They work in the reselling business of security products.  
The web application we have modelled is an application for displaying products. You cannot 
order any products directly from the web application. Its purpose is to give visitors and 
customer’s information about products and how to get in contact with the company.  
 
After the initial contact with our customer we received a short specification of the basic 
functions (Appendix II) he wanted, however, he wanted us to be creative and come up with 
functions that could be useful to him. This was quite difficult, but after working with the 
customer in an iterative process we realized what functions he had in mind. We reached an 
agreement with the customer that we would only model the web application and in a later 
stage, if the customer would be satisfied with the result, we agreed on building the web 
application. This will not be a part of our investigation. 
  
After receiving brochures about the products we discussed with our customer about which 
details he wanted to be displayed on the web pages. 
 
4.2.1 WebML 
 
Since WebML was a new modelling language to us we had to go through the existing 
literature consisting of journals and WebML’ s User Guide before we could start the 
modelling process. 
 
With a clear picture of the system we were able to start the modelling process. As described in 
the method description we chose to start modelling the web application in WebML. We have 
chosen to work with the structural model and the hypertext model, due to that these models 
are the two basic models of a web application [CFM]. The presentation model was not used 
due to that it shows the graphical appearance of the web pages, and in our case the customer 
was only interested to see how we had chosen to model the web application. It was not 
necessary for us to use the personalization model because there is no content adjusted to 
specific users. 
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Structural model 
 
The structural model reflects the applications data content [BCFM01]. In order to construct 
the model, the first thing we had to do was to find all entities, their attributes and relationships 
between the entities. By looking at the customer’s demands and brochures about the products 
we were able to specify entities, attributes and their relationships. Below in figure 1 you can 
see how the structural model of the web application turned out. 
 

 
 

Figure 1. Structural model 
 
The structural model above consists of nine entities. Each entity has a set of attributes and a 
relationship to another entity. This is the basic structure of the web application. As you can 
see the entity, categories only consists of one attribute, name. A category can have zero or 
many series but a series can only have one category.
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Hypertext model 
 
The hypertext model specifies how web pages are connected (navigation model), which web 
pages and what they contain (composition model). By doing this we could get a good view of 
how the web application would work. When developing a hypertext model you are using the 
structural model as a base. All content units are based on the entities and relationships in the 
structural model. The blank pages contain only un-modelled, presentation-oriented content. 
[CF01] 
 

 
 

Figure 2. Hypertext model 
 
The hypertext model in figure 2 is based on the structural model shown before. The content 
units are based on the entities in the structural model. Here follows a brief description of the 
hypertext model above. The home, information, contact and customer page consists only of 
presentation-oriented content. L stands for landmark, that means that these pages can be 
reached from any of the other web pages, and H stands for Home page. You can see that the 
page categories consists of an index content unit, it displays all categories. If you chose one 
category you will end up on the products page where you see all the series that belongs to the 
category you chose before. Here you will get a detailed description the series displayed, by 
choosing a series all products that belong to that series will be displayed. This works in the 
same way from products to pictures and so on. If you are a registered customer you can login 
to get information about insurance, symbols and installations. 
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4.2.2 UML 
 
UML is not a new concept to us and consequently the modelling began after the completion 
of the modelling of the web application in WebML. Here are the following models we have 
chosen in the analysis phase: use case diagram, high level use cases and conceptual model. In 
the design phase we used sequence diagrams and the class diagram. According to Larman this 
models are the most essential and most commonly used. 
 
Use Case Diagram 
 
A use case is a textual description of the interaction between an actor and the system [L98]. 
By defining the actor’s interaction it was very easy to understand the applications 
requirements because it describes the behaviour of the application as seen from the outside. In 
figure 3 we can see the major operations. 
 
 
 
 

 

Log in 

Browse for products 

Browse for campaigns 

Visitor 

 
Figure 3. Use Case diagram 
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High-Level Use Cases 
 
In order to get a description of each interaction between the user and the application we chose 
to use high-level use cases. These diagrams give a quick understanding of the major 
operations. The following three high-level use cases log in, browse for products and browse 
for campaigns give a description of each transaction in detail. 
 
 
 
Use case:  Log in 
 
Actors:  Visitor 
 
Type: Secondary 
 
Description: A visitor with an account arrives at the homepage.  
 The visitor chooses to log in by filling in his username 
 and password. The system checks the information and if 
 the information is correct the visitor receives a welcome  

message. There the visitor can look at information and  
choose to log out when finished. 

 
 
 
 
Use Case:  Browse for products 
 
Actor:  Visitor 
 
Type: Primary 
 
Description: A visitor arrives at the web page. The visitor chooses a category  

of products. System responds by showing all series of products  
under that category. The visitor chooses a series. System displays  
all products under the specific series. The visitor chooses to get  
details on a specific product. System responds by displaying detailed  
pictures of the product. 
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Use case:  Browse for campaigns  
 
Actors:  Visitor 
 
Type: Primary 
 
Description: A visitor arrives at the homepage. The visitor chooses to 
 browse for campaigns. The system brings up the available  

campaigns. There he receives information of the ongoing  
 campaigns. When the visitor chooses a specific product in a  
 campaign the system brings the available information about 

the product. 
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Conceptual model 
 
After completing the use cases, the next step was to identify the different concepts, attributes 
and associations that were relevant for the application. With an association we mean a 
relationship between the different concepts [L98]. The conceptual model started to take form 
and when it was finished the analysis phase was completed. 
 

 
 

Figure 4. Conceptual model 
 

In figure 4 we can see the different concepts of the application their relationships and the 
different multiplicity values. For example, the customer consists of the attributes username 
and password and is associated to symbols, insurance and installations.
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Sequence diagrams 
 
In the design phase we chose to use sequence diagrams for interaction diagrams, because they 
are very clear, well arranged and can carry more information. Each sequence diagram 
describes the different interaction between an actor and the system. 
 
 

Visitor Homepage

Log in

enterInformation(Username, Password)

browseContent

logOut

 
 

Figure 5. Sequence diagram – Log In 
 

 
The sequence diagram in figure 5 displays what a registered visitor can do. First he enters his 
username, password when finished he can browse the content that exists on the pages that 
requires login. When done the visitor logs out. 
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Visitor System

Browse for products

chooseCategory

chooseSeries

chooseProduct

 
Figure 6. Sequence diagram – Browse for products 

 
 

This sequence diagram in figure 6 shows the operation, browse for products. The visitor has 
to choose category first and then choose which series he wants to be able to choose a specific 

product. 
 

Browse for campaigns

Visitor System

browseCampaigns

chooseCampaignProduct

 
Figure 7. Sequence diagram – Browse for campaigns 

 
 
The sequence diagram in figure 7 shows browse for campaigns. A visitor can browse the 
available campaigns and choose a specific product in order to get more details. 
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Class diagram 
 
After completing the sequence diagrams we identified which classes participated in the 
application and started with the creation of the class diagram. By following the conceptual 
model to add detail to the classes and the different operations from the sequence diagrams the 
class diagram evolved and completed the design phase. 
 

 
Figure 8. Class diagram 

 
 

The class diagram in figure 8 is similar to the conceptual model the main difference is that the 
class diagrams entities contain methods. For example a customer can enter username and 
password to login, the method comes from the sequence diagram Log in.   
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4.2.3 Summary of the results from the case study 
 
We have found in our case study that WebML’s structural model is similar to UML’s 
conceptual model and class diagram.  
 
Although WebML was a completely new language to us we found it easier to understand than 
UML and therefore easier to implement. It was also less time consuming than UML in the 
modelling process which can depend on that it consists of fewer models than UML. Another 
important discovery was that the hypertext model could describe how the web application is 
structured and designed better than any model that UML provides. However UML has the 
ability to model the web application from the users’ perspective, which are the use cases. This 
is very useful to show the interaction between the user and the system. We found this very 
useful when explaining to the customer how the web application works. 
 
The conceptual model and the class diagram in UML are very similar, both to each other and 
to the structural model in WebML. We have discovered one major difference and that is that 
the class diagrams entities contain methods. These methods come from the sequence 
diagrams, which are interactions between an actor and the web application. Each sequence 
diagram is based on a specific use case. We have realized that every diagram is based on a 
previous diagram, except for the use cases that are the first things you do. WebML works in a 
similar way; the hypertext model is based on the structural model. 
 
In our case study we have noticed that WebML could work as a good complement to UML 
due to the fact that the structural model is compatible with the conceptual model and the class 
diagram. The hypertext model gives you a detailed overview of the web applications structure 
and design, and the use cases give you the possibility to see it from the users perspective. By 
using parts from UML and WebML you could get a good overview of your web application 
and good communication with your customer. 
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5. Discussion 
 
We have in our work realized that there are some major differences between UML and 
WebML. For one, WebML consists of only four models while UML has a numerous amount 
of models, twelve according to OMG (Object Management Group). Due to that WebML only 
consists of four models we find it to be a small modelling language in comparison to UML 
and therefore easier to implement. WebML is specifically developed for modelling web 
applications while UML is applicable in wider range of applications according to OMG 
Unified Modelling Language Specification [CF01]. In our case study we have realized that 
WebML has not support for use cases that the companies found useful in UML according to 
our survey. But we have also seen that the features requested by companies in our survey exist 
in WebML.  
These features were the ability to model the design of web pages and the ability to model html 
forms in a more efficient way. We realized in our case study that WebML has support for 
both modelling web application design and html forms. In the hypertext model you can define 
which content units a page consists of and how they are linked. By using the data entry units 
in the hypertext model it is easy to model the html forms in a good way [BCFM01].  
 
The only real similarity we have found between the two modeling languages models is that 
WebML’s structural model is compatible with the UML class diagram [BCFM00]. This is a 
positive aspect if you are familiar with the UML notation, due to that it is easier to understand 
and learn how the WebML notation works. If an organization is using UML they can use 
WebML as a complement when working with web applications, as we could see in our 
answers from our questionnaires this was interesting to companies already using UML/RUP.  
 
However companies that are already using a modeling language are not prepared to 
completely change to a new modeling language, due to the time and costs that has to be spent 
on educating personnel. Another aspect is that many companies that work with customers and 
other companies are already familiar with the existing modeling language. By changing 
modeling language the company and the customer would no longer speak the same language, 
this could cause difficulties in cooperation and loss of customers according to our survey.  
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Features that WebML contains and could be interesting for a company to adopt as a 
complement would be the hypertext model which specifies which pages the application 
consists of, what they contain and how they are linked [CFM]. Another important feature with 
the hypertext model is that it shows when data has to be sent between pages to display the 
content. According to our findings from the case study all these features give both the 
customer and the developer a good overview of the web application, which can facilitate the 
communication between them. It is also easier for the developers to build the web application 
when they have a good structure to follow.  
 
Most of the companies not using any modelling language use some kind of notation to model 
and document the web application according to our results from the survey. Instead of using 
an internal notation companies can use parts from a standardized modelling language. This 
could contribute to easier cooperation between the companies. Companies in our survey that 
already uses a modelling language found this very useful.  
 
For a company that is not using any modelling language, WebML could give them the ability 
to manage the web applications as they grow in size and complexity. This however applies to 
modelling languages in general [CFB00]. Many small companies, according to our survey, 
find the use of modelling languages time consuming and unnecessary due to that they most of 
the time work in small projects. However, if these projects need to be adjusted to new 
requirements, it could be problematic to get a good view of how the web application is 
constructed without proper documentation. By using a modelling language, in this case 
WebML, which is a relatively small modelling language compared to UML, it would be 
easier to implement new functions and requirements to the existing application [CFB00]. Due 
to the fact that WebML is a small modelling language it takes much less time to implement 
than a complex one like UML. 
 
UML consists of numerous amounts of diagrams, depending on the extent of your web 
application; you can choose the ones relevant to your case. This is also a disadvantage, 
according to our survey, the large amount of diagrams makes it time consuming to implement 
in an organization. WebML on the other hand consists only of four models, as said before, 
where the two major parts is the structural model and the hypertext model. As we could see in 
our case study, this was an advantage, due to that it required less time to learn. Another 
positive aspect we found was that when we modelled the web application in WebML it took 
less time than in UML, in that period of time we got a better overview of the application than 
we did when using UML. 
  
According to our survey two features with UML were found very useful when developing 
web applications, use cases and class diagrams. The use cases are useful when you want to 
see the interaction between the application and the user. This makes it easier for both the 
developer and the customer when they can see the interaction from the users point of view. 
Using use cases makes the communication between the customer and the developer easier; it 
is easy for the developer to explain to the customer how the web application works with the 
help of the use cases. Unfortunately WebML does not support use cases that the companies 
found very useful.  
However WebML’s structural model is, as said before, compatible with the class diagram. 
This shows that WebML has one of the most important features from UML when developing 
web applications that the companies found useful. 
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Constructing a class diagram makes it possible for the developer to get an overview of the 
different classes and relationships that the web application consists of. By following the class 
diagram you can build the application in a structured way. As we could see in our survey the 
class diagram was also useful due to that you could write code from them. 
 
From the survey and the case study we have discovered that WebML lacks the ability to 
model the web application from the users perspective. By extending WebML with use cases it 
would make it a more complete modelling language. 
 
5.1 Conclusion 
 
To conclude we have realized that using WebML as a complement to UML when modelling 
web applications would give the developers and customers a better overview of the structure 
and design of the application. For smaller companies only working in the web development 
area, with the attitude that modelling web applications is time consuming and unnecessary, we  
have realized that by modelling the web application we could adjust it to the customers 
requirements before the implementation was made. This gives us also the opportunity to 
adjust the application to future requirements due to that we have the application fully 
documented [CFB00].  
 
6. Discussion of improvements 
 
After reviewing the different methods that we have used in our thesis we have realised that 
the case study and the survey could be improved. Instead of just conducting a case study in 
one company ourselves, the best thing would have been if we had the opportunity to give a 
project to a group of students that develops it in WebML and the same project to another 
group of students that develops it in UML. Each group works independently and when 
finished we conduct interviews with all the members in the groups and compare their 
experiences and findings. By doing it in this way we could get a more objective approach and 
more feedback on how the modelling languages work in a web development process. This 
approach requires a lot of time and voluntary students, in other words extremely difficult to 
conduct. 
 
Our choice of method to conduct a questionnaire was a good way to gather information. 
However this could have been complemented with in depth interviews with some of the 
responding companies. This could have given us more detailed answers on the questions 
asked and the opportunity to ask further questions. 
 
6.1 Suggestions for further studies 
 
The case study we conducted did not require us to use all WebML’s features. This can be 
extended in another work, through finding a system to build, which requires using all of 
WebML features giving a thorough examination. 
 
Another aspect is to measure the modelling language from web developers’ perspective. By 
that we mean to find out exactly what web developers needs in the modelling language and to 
get a deeper understanding of what they require of the modelling language and if this 
requirements and needs can be fulfilled. 
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Appendix I 
 
Hej, 
 
Vi är två studenter som studerar Internationell ADB på Blekinge Tekniska Högskola. Just nu 
går vi sista året och skriver vårt kandidatarbete i datavetenskap. Vårt arbete ämnar att ge en 
insikt i modelleringsspråkens betydelse vid utveckling av webb applikationer. Som en del av 
vårt arbete skulle vi vilja be er svara på några frågor som kan vara till stor hjälp. 
 
Alla uppgifter kommer hanteras konfidentiellt och endast som underlag till vårt arbete. 
Vid behov kommer ni eventuellt kontaktas för en mer ingående intervju. 
 
Vi skulle gärna vilja ha hjälp med följande frågor: 
 
 
1. Hur många anställda har ni? 
 
2. Använder ni er av något modelleringsspåk vid webutveckling? Namnge. 
 
2.1. Om ni inte använder er av modelleringsspåk, varför inte? Hur går ni tillväga? Förklara. 
 
3. Vilka fördelar/nackdelar har ni erfarit? 
 
4. Vilka funktioner i modelleringsspråket tycker ni är användbara? 
 
5. Finns det några funktioner som ni skulle vilja ha som inte finns implementerade idag? 
Förklara. 
 
6. Har ni hört talas om modelleringsspåket WebML? 
 
7. Om WebML skulle uppfylla era önskemål och krav, skulle ni vara beredda att byta ut ert 
nuvarande modelleringsspråk? Motivera. 
 
 
Vi tackar på förhand för er medverkan.  
 
Med vänliga hälsningar, 
   Erik Widén och Konstantinos Spiridopoulos 
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Appendix II 
 
Grundkrav på Web applikationen från kunden. 
 

- Ska vara möjligt att se vilka produkter vi har i vårt sortiment. 
- Det ska finnas detaljerad information om produkterna med bilder, förstoring och pdf 

broschyr. 
- Speciella kunder ska kunna logga in på sidan för att få information om försäkringar 

och om symboler som används i samband med produkterna. 
- Ska finnas uppgifter om hur man kommer i kontakt med oss. 

 
Efter egna idéer och diskussioner lades följande krav till: 
 

- Det ska läggas upp kampanjer med jämna mellanrum som kunderna kan ta del av. 
- Exempel på olika miljöer där produkterna har installerats. Endast tillgängligt för 

kunder som har loggat in. 
- Symboler för produktserier ska vara synliga även för kunder som inte loggat in. 
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