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Abstract. Web development teams include not only software engineers but also 
graphic designers. In this work, we extend the OOWS method in order to 
introduce graphic designers into its development process. To do this, we extend 
the automatic code generation strategy of the OOWS method to obtain code that 
provides users with the information and functionality captured in the 
requirements model but without considering any kind of aesthetic aspect. We 
also propose a strategy to define domain-independent presentation templates. 
These templates can be applied to any web application developed by the OOWS 
method. These extensions allow us to define a web development process where 
graphic designers work together with analysts with a high degree of 
independence from each other but always in a coordinated way. 

1   Introduction 

When the Web Engineering was introduced at the beginning of the current decade 
[18], one of the problems that were presented to be solved was the multidisciplinary 
nature of Web development. This problem is related to the fact that Web applications 
handle information in its myriad forms (text, graphics, video, and audio) and it is very 
often published for worldwide access, publishing paradigm, and legal, social and 
ethical issues have to be taken on board. In this context, a correct understanding of 
additional disciplines such as usability, graphic design or information architecture is a 
key factor in the development of Web applications. As Powell [2] comments, web 
applications “involve a mixture between print publishing and software development, 
between marketing and computing, between internal communications and external 
relations, and between art and technology”.  

In this work, we present a first step in the definition of a whole multidisciplinary 
web development process. Taking into account the Powell’s comment, we have 
started by considering the mixture between “art and technology” which led us to our 
central research question: “How can a coordinated work between graphic designers 
and analysts be achieved during the development of a Web application?”  

As an answer to this research question we propose an approach that is based on the 
Web engineering method OOWS [8] [9]. OOWS follows the principles defined by the 
Model-Driven Development (MDD) [10] and it allows us to automatically obtain 
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fully operative web application prototypes from a requirements specification. Then, 
considering that code can be automatically obtained, we extend the OOWS code 
generation strategy to obtain code which provides users with the information and 
functionality captured in the requirements model but without considering any kind of 
aesthetic property. We also propose a strategy to define domain-independent 
presentation templates which can be applied to any web application developed by the 
OOWS method. 

Thus, the web development process that we propose introduces techniques and 
tools that (1) allow analysts to create a requirements model that precisely captures the 
user’s needs and (2) allow graphic designers to define the look and feel of the web 
application (by means of domain-independent presentation templates) according to 
user preferences. These activities are performed with a high degree of independence 
between web professionals (analysts and graphic designers), but always in a 
coordinated way and directly interacting with the user. The OOWS code generation 
strategy is a key factor in achieving this. It allows us to automatically obtain code 
from the requirements model defined by analysts. This code is generated by following 
a strategy that allows us to associate it to the domain-independent presentation 
templates defined by graphic designers. 

The main contributions of this work are: 

- We propose a web engineering method that properly takes into account graphic 
designers in its development process. 

- We clearly determine which activities each web professional (analysts and 
graphic designers) must perform.  

- We provide web professionals with the techniques and tools needed to perform 
their tasks. 

In order to develop this research work we have followed the research method 
described in [24]. This method is divided in five steps: (1) awareness of the problem, 
(2) suggestion, (3) development, (4) evaluation and (5) conclusion. The first step has 
been described in this section.  Section 2 and 3 describe the second step. In these 
sections, we present first the related work and next we suggest a solution for the 
proposed research problem. This solution is a web development process based on the 
OOWS method. Sections 4, 5 and 6 support the third step in the research process: 
Section 4 presents the techniques and tools that support analysts in the performance of 
their activities. Section 5 introduces the OOWS method and the extended code 
generation strategy. Section 6 presents the techniques and tools that support graphic 
designers in the achievement of their activities. Section 7 evaluates the proposed 
solution by introducing the lessons learned after applying our approach in the 
development of several cases of study. Finally, conclusions and further work are 
presented in Section 8. 

2   Related Work 

Many web engineering methods, some partly or fully based on UML [3] (see e.g. 
OOHDM [4], UWE [7], WSDM [5], WebML [6], OOH [12]) and others based on 
formal foundations (see e.g. Schewe et al. [13]), have been proposed in order to give 
support to the development of Web applications. They provide solutions to both 
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capture web application requirements and define web applications at conceptual level. 
Most of them also propose techniques to define the look and feel of web applications 
(OOHDM uses abstract data views, UWE uses presentation classes and framesets, 
WSDM uses an implementation model, WebML uses style sheets and OOH uses an 
abstract presentation diagram). Other approach to be considered in the field of Web 
engineering is the GX WebEngineering Method [22]. In this work, an assembly-based 
situational method engineering approach is used to develop a new Web engineering 
method by assembling elements of other three development methods: an old version 
of GX, UWE and the Unified Process. In all these cases, the published research works 
do not explicitly explain how these methods must be used by multidisciplinary web 
development teams. That is, its development processes are presented without 
considering the possibility that different web professionals work together in order to 
develop the Web application. In this context, the aim of our proposal is to 
complement current approaches by determining which tasks each professional 
(analysts and graphic designers) should achieve; which techniques and tools each 
professional should use; and how they should collaborate with each other.  

In the context of Human-Computer Interaction, several approaches such as 
Campos et al. [15] or Granollers [16] take into account the multidisciplinary nature of 
web development. However, these approaches mainly focus on provide techniques 
that allow both graphic designers and experts in usability to correctly collaborate with 
end-users in order to design a usable web interface. Computer analysts who are in 
charge of the system functionality are not considered enough by these approaches. 

To conclude, we want to mark that our work is a first step in the definition of a 
whole multidisciplinary web development process which follows the essence of 
methodologies such as Constantine et al. [14] but providing a more pragmatic 
solution.  

3   The Web Development Process 

In this section, we introduce a web application development process that takes into 
account development teams made up of analysts and graphic designers. To present 
this process, we use the notation and terms defined in the Software Process 
Engineering Metamodel (SPEM) proposed by the OMG [11]. First, we present the 
Disciplines that define our process as well as the Activities, WorkProducts, and 
ProcessRoles that are included in each Discipline. Next, we present the Sequencing of 
Activities that defines the development process.  

3.1   Process Disciplines  

According to the SPEM, an Activity is a piece of work performed by one ProcessRole 
in order to obtain a WorkProduct. A Discipline partitions the Activities within a 
process according to a common “theme”. The process that we propose is defined from 
three disciplines: Requirements Gathering, Graphic Design, and Code Generation.  

3.1.1   Requirements Gathering  
This discipline includes those activities that are related to the handling of the user 
requirements. There are two of these activities: (1) elicit the user requirements and (2) 
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specify requirements. The activities must be performed by analysts. The WorkProduct 
that analysts obtain after performing the activities is a requirements model.  

Thus, the process proposes that analysts should interact with users and analyse 
their needs (activity 1). Then, analysts should accurately specify the users’ needs into 
a requirements model (activity 2). In this context, analysts work on the problem 
space. They do not consider aspects related to implementation or graphic design.  

3.1.2   Graphic Design 
This discipline includes those activities that are related to the design of the look and 
feel of the web application. There are three of these activities: (1) interview the user, 
(2) design the look and feel and (3) associate the look and feel to code. The activities 
must be performed by graphic designers. The WorkProduct that they obtain is a 
presentation template. 

Graphic designers work on the solution space. They design presentation templates 
(activity 2) that define aesthetic issues such as screen layout, colours, and font usage 
(the look and feel of the web application). To do this, they must interview the users 
(activity 1) in order to know their aesthetic preferences. Finally, graphic designers 
may be in charge of associating the presentation template to the code that implements 
the structural and behavioural aspects of the web application (activity 3). This activity 
is optional as explained in section 3.2. 

3.1.3   Code Generation 
This discipline includes those activities that are related to the automatic 
implementation of code. In order to define these activities we have based on both the 
development process of the OOWS method and its strategy of automatic code 
generation. OOWS is a web engineering method that allows us to automatically 
obtain web applications from a requirements model by following the principles 
defined by MDD (See [8] and [9] for detailed information). Thus, there are two 
activities for this discipline: (1) define a conceptual schema and (2) automatic code 
implementation. The activities must be performed by the OOWS method. The 
WorkProduct that the OOWS method obtains after performing these activities is 
either a web prototype or the final web application. We have defined the OOWS 
method as the ProcessRole due to the automation of its development process. 

First, the OOWS method defines the web conceptual schema of the web 
application (from the requirements model defined by analysts, which is explained in 
the next subsection). To do this a model-to-model transformation is automatically 
applied [9]. Next, it generates code from the conceptual schema. To do this, a set of 
transformation patterns are applied [8] by means of the use of a generator tool [21]. 
This code implements either a web application prototype (if aesthetic aspects are not 
considered in the code generation activity) or the final web application (if code has 
been generated taking into account the aesthetic aspects). Aesthetic aspects are taken 
into account if graphic designers have defined a presentation template. 

3.2   Sequencing of Activities 

In order to define the sequencing of activities of a web development process, SPEM 
proposes the use of activity diagrams. Figure 1 shows the activity sequencing of the 
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web development process proposed in this work. According to this figure, it is defined 
as follows: On the one hand, analysts create a requirements model after analyzing the 
user needs, and graphic designers define the look and feel of the web application (by 
means of a presentation template) after interviewing the users and determining their 
aesthetic preferences. As Figure 1 shows, there are no dependencies between the 
activities of the analysts and the activities of the graphic designers. 

 

Fig. 1. Activity Sequencing 

On the other hand, the OOWS method automatically creates the conceptual schema 
of the web application from the requirements model defined by the analysts. Then, 
OOWS can generate code in two ways: (1) If a presentation template is already 
defined, OOWS generates code and automatically associates the template to this code. 
Then, the final web application is obtained. (2) If a presentation template is not 
already defined, the code generated by the OOWS method implements a web 
application prototype. This prototype provides the user with the information and 
functionality captured in the requirements model but without any aesthetic properties 
(that is, in plain text). The aesthetic aspects of the web application prototype are 
defined in a later activity, where graphic designers associate a presentation template 
to the generated code. 

4   Supporting the Activities of the Analyst 

In this section, we present the techniques and tools that allow analysts to perform the 
activities included in the requirements discipline: elicit and specify requirements. 
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4.1   Requirements Engineering Techniques 

In order to allow analysts to elicit web application requirements, we have defined an 
approach to interview the user by means of a wizard. We have defined several 
ontologies that characterize web applications of different types (e.g. e-commerce 
applications, web portals, directories, etc.). The wizard queries users to know the type 
of web application that they want to develop. Next, by following a question-guided 
process, the wizard queries users and prunes the proper ontology in order to obtain the 
user requirements. See [1] for further information. 

In order to allow analysts to specify web application requirements we propose a 
technique that is based on the concept of task. This technique allows specifying not 
only requirements related to the structural and behavioural aspects (typical 
requirements of non-Web systems) but also requirements related to the navigational 
aspect (encouraged by Web applications). To do this, analysts must first define a task 
taxonomy for each kind of user that can interact with the web application. A task 
taxonomy specifies, in a hierarchical way, the tasks that a kind of user should perform 
when interacting with the web application. 

Once the task taxonomy is defined, each leaf task is described by analyzing the 
interaction that users require from the web application. To do this, a strategy based on 
activity diagrams is proposed. Each activity diagram is defined from system actions 
(nodes depicted by dashed lines) or interaction points (nodes depicted by solid lines) 
that represent the moments during a task where the system and the user exchange 
information. 

Finally, we must specify a set of information templates where the information that 
the system must store is described. We also use these templates to describe the 
information exchanged in each interaction point in detail. See [19] for more detailed 
information about the task-based requirements model. 

4.2   Tool Support 

In this section, we present a tool that supports analysts in the requirements 
specification of web applications. This tool is the Task Modeller. Figure 2 shows 
several snapshots of it. 

 

Fig. 2. The Task Modeller 
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Figures 2A and 2B show the main window of the task modeller. This window is 
divided into two frames:  (1) The browse frame, which allows analysts to browse 
users and their associated task taxonomies (see upper side of Frame 1), tasks and their 
descriptions based on activity diagrams (see centre side) and information templates 
(see lower side). (2) The modelling frame, which allows analysts to define either a 
task taxonomy if a user is selected in the browse frame (see Figure 2A) or an activity 
diagram if a task is selected in the browse frame (see Figure 2B). 

Furthermore, if analysts select an information template from the browse frame, 
they access a window such as the one shown in Figure 2C. This window allows 
analysts to define the information that the system must store as well as the 
information exchanged between the user and the system in each interaction point. 

Once the analysts have built the task-based requirements model, the Task Modeller 
stores it in a XML document. According to the activity sequencing in Figure 2, the 
OOWS method takes this document as input in order to transform it into a web 
conceptual schema. Then, code is generated from the conceptual schema. The next 
section explains it. 

5   Supporting the Activities of the OOWS Method 

In this section, we present an overview of the OOWS method. Section 5.1 introduces 
the OOWS development process. Section 5.2 explains the code generation strategy. 

5.1   The OOWS Development Process 

As commented above, the OOWS method allows us to automatically obtain a web 
application from a requirements model. First, a model-to-model transformation is 
performed to derive the web application conceptual schema from the requirements 
model. In order to define this transformation we have first identify the set of mapping 
that allow us to obtain the elements of the OOWS conceptual model from the task-
based requirements model (presented in section 4.1.1). Next, these mappings have 
been defined by following a strategy based on graph transformations. In order to 
automatically apply these transformations we use the AGG tool [23]. More 
information about the model-to-model transformation can be found in [9].  

The OOWS conceptual schema is defined from several models that describe the 
different concerns of a web application: The system static structure and the system 
behaviour are described in three models (class diagram and dynamic-and functional 
models) that are borrowed from an object-oriented software production method called 
OO-Method [20]. The navigational aspects of a Web application are described in a 
navigational model [8].  

Then, a strategy of automatic code generation is applied to the web conceptual 
schema in order to obtain a web application. This strategy implements web 
applications by following a three-tier architecture. The information and functionality 
(Application and Persistence tier) of the web application is generated by the 
OlivaNova tool [21] from the OO-Method models (structural and behavioural model). 
The navigational structure (Presentation tier) of the web application is generated by 
the OOWS case tool following directives specified in design templates [8].  
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Olivanova provides us with transformation engines for different platforms such as 
Visual Basic, .Net or Java. The OOWS case tool provides us with the generator 
engine that is next presented. If we have requirements concerning to the generated 
code we need to modify the transformation engine. This is not a difficult task if we 
consider that code is generated by applying transformation patterns. We just need to 
modify the code associated to each pattern in order to satisfy the requirements of the 
user. The generation strategy that we use is the same. 

5.2   Implementing the Presentation Tier 

OOWS generates web pages that provide users with specific information and 
functionality (according to the user’s needs captured in the requirements model) but 
without any kind of aesthetic aspects. The information and functionality are obtained 
by requesting them to the Application and Persistent tiers (generated by the 
OlivaNova Tool). The aesthetic aspects are incorporated by means of presentation 
templates. To facilitate this, OOWS implements a web page as an aggregation of a set 
of logical content areas (see Figure 3A). Each logical content area provides a specific 
piece of data. Several areas are proposed by considering some aspect of usability 
defined in [17]: 

− Information area (see Figures 3A, zone number as 1): presents the data and the 
functionality that users can access.  

− Navigation area (see zone 2): provides links to the web pages that are available to 
users. 

− Location area (see zone 3): shows the situation of the users. It indicates the page 
that is currently being shown and the navigational path that has been followed to 
reach the page. 

− Application area (see zone 4): provides user facilities such as a link to the home 
page or access to the login form that are common to most web applications.  

− Access-Structure area (see zone 5): provides users with mechanisms such as search 
engines or information indexes, which facilitates the access to the information. 

− Corporative area (see zone 6): provides information about the organization such as 
the name, the e-mail, the logo, etc.  

Figure 3A shows a page that provides information about a movie. Figure 3B shows 
the code that implement the information area of page in Figure 3A. This code is based 
on the <div> label. As we can see, this code does not include any kind of aesthetic 
aspect1. Each content area is defined by means of a div block. Each div block is also 
divided into sub-blocks in order to provide web designers with greater control for the 
definition of the web application aesthetics aspects (which is explained in the next 
section). The information_area block in Figure 3B is divided into two sub-blocks: data, 
which provides the properties of a selected movie; and operations, which provides 
users with the operations that they can activate. Each property is defined by two kinds 
of div blocks: img_att, which define a graphical property; and txt_att, which define a 
textual property. This distinction (according to the data type) provides web designers 

                                                           
1 We have associated a default presentation template (similar to the IMDb web site) to the web 

page in Figure 3A in order to better visualize it. 



 Introducing Graphic Designers in a Web Development Process 403 

with the possibility of defining different aesthetic properties for different data types. 
Finally, each property is implemented by means of two blocks: one that defines the 
property alias (e.g. “Year”) and the other that defines the property value (e.g. “1960”). 
We explain next how graphic designers incorporate the aesthetic aspects. 

 

Fig. 3. Web page areas 

6   Supporting the Activities of the Graphic Designer 

In this section, we support graphic designers in the performance of the activities 
included in the graphic design discipline: interview the user; design the look and feel 
of the web application; and associate this template to the web application prototype.  

In order to design the look and feel of a web application, graphic designers need to 
define a presentation template that is associated to the div-based code (presented in 
Section 5.2). Since this code is defined by means of the area-based strategy, graphic 
designers can define general-presentation templates. The general-presentation 
templates are templates whose presentation styles are defined without taking into 
account any specific web application domain. Styles are not defined by means of 
domain-specific terms such as CD, client, or invoice. Styles are defined by means of 
area-based terms such as information area, data, or operations. Then, these 
presentation templates can be applied to any web application developed following the 
OOWS method (without considering the Web application domain). This allows 
graphic designers to define presentation templates without having to take into account 
the requirements captured by analysts, providing thereby the desired level of 
independence between web professionals (see Section 3.2). For instance, graphic 
designers define the aesthetics properties of the information_area block and its sub-
blocks. They do not need to consider whether the information provided in this area is 
related to books, clients or movies. Furthermore, because of these templates do not 
depend on a specific domain: (1) they do not need to be redesigned if requirements 
change (the code that supports new requirements will be also based on the <div> 
label) and (2) they can be reused in the development of several web applications (web 
applications are all implemented from the same areas). 

Sections 6.1 and 6.2 present the technique proposed to define general-presentation 
templates and a tool that allows graphic designers to easily define these templates as 
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well as to reuse predefined ones. Section 6.3 introduces a strategy that is based on the 
tool presented in Section 6.2 to perform the first activity (interviewing the user. 

6.1   Defining General-Presentation Templates 

In this section, we introduce a technique that allows graphic designers to define 
general-presentation templates. This technique is based on Cascading Style Sheets 
(CSS). General presentation templates are defined by creating a CSS style for each 
div block that implements a content area.  

Figure 4B shows the CSS styles that define the aesthetic properties of the web page 
information area in Figure 4A. For instance, the information_area style defines the 
size, position and margin of the div block that implements this area as well as the font 
properties. The rest of CSS styles define properties for the sub-blocks defined inside 
the block that implements the information area. Thus, they inherit the aesthetic 
properties of the information_area style and only add or replace some properties. 
These aesthetic aspects are directly incorporated to the HMTL code by the Web 
browser. When the user accesses to a Web page the Web browser receives both the 
area-based HTML code and the area-based CSS styles. Then the browser composes 
both codes to create a Web page. 
 

 

Fig. 4. Example of a general presentation template 

Figure 4A shows a web page from a web site of a university department that 
provides information about a teacher. As we can see, this page presents the same look 
and feel design that the page in Figure 3A (which provide information about a 
different domain, movies): Content areas are located in the same places, and they 
share aesthetic properties such as colours, sizes, or font properties. Both pages share 
the same look and feel design because they are implemented by means of an area-
based code and because they are associated to the same general-presentation template 
(this one that is partially presented in Figure 4B).  

6.2   Tool Support 

In this section, we present a tool that helps graphic designers in the definition and the 
reuse of general presentation templates. This tool also allows graphic designers to 
associate a presentation template to a specific web application prototype generated by 
the OOWS method. This tool is the Look and Feel Designer. It has two modes of 
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work: (1) a basic mode that allows graphic designers to reuse general templates and 
(2) an advanced mode that allows graphic designers to define new templates. 

Figure 5A shows a snapshot of the Look and Feel Designer in the basic mode. The 
tool is divided into three frames. Frame 1 shows the page tool. This tool provides 
users with the list of web pages (depicted by rectangles with the file name) that make 
up the loaded web application. To load a web application, the home page is selected 
from the file menu. The tool reads this file, and then follows the defined links to load 
the rest of web pages. Frame 2 shows the template tool. This tool provides users with 
the list of general-presentation templates that are stored in a repository. We have 
defined several general-presentation templates in order to provide graphic designers 
with default look and feel designs. However, as explained below, graphic designers 
can define their own general presentation templates, which are stored in the repository 
in order to allow their reuse in further developments. Frame 3 is the rendering zone. 
In this zone, graphic designers can see the page selected in the page tool with the 
aesthetic aspects defined in template selected in the template tool. 

Graphic designers can reuse an already designed look and feel design as follows: 
(1) They load the new web application into the Look and Feel Designer. (2) They 
select the available pre-designed presentation templates from the template tool. To see 
the look and feel of each web page, they can select it from the page tool. (3) Once the 
graphic designers have decided on a presentation template, the tool automatically 
associates it to each web page. Figure 5B shows a web page, which provides a list of 
movies, with different look and feel designs. 

To define new general presentation templates, graphic designers must use the 
advanced mode of the Look and Feel Designer. When this mode is selected, the 
rendering zone shows the main areas in which the web page (selected in the page tool) 
is divided. Graphic designers can click upon each area, and then a window for the 
definition of the aesthetic properties of the selected area is shown. This window 
provides an intuitive interface where graphic designers can define the CSS style 
associated to the selected area. For each area analysts can define properties such as 
visibility, position, size, margins, colors, etc. In this sense, graphic designers can 
define a new template by: (1) taking an existent general template and then modifying 
it to create a new one, or (2) selecting an empty template in order to create a new one 
from scratch. 

 

Fig. 5. Look and Feel Designer 
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6.3   Interviewing the User 

In the previous section, we introduced the Look And Feel Designer, which allows 
graphic designers to define general-presentation templates and associate them to a 
web application. This tool can also be used to facilitate the interview with the user. 
Graphic designers can use this tool in two ways, depending on the moment in which 
users are interviewed: 

- After generating the web application prototype. If a web application prototype has 
been generated, graphic designers can load it into the Look And Feel Designer. 
Then, graphic designers can apply the set of pre-defined templates to the 
prototype. This can guide users by allowing them to see the desired web 
application with different look and feel designs. In this sense, users can decide on 
a look and feel by directly seeing it on the final web application.  

- Before generating the web application prototype. If code has not yet been 
generated, graphic designers can use the Look and Feel Designer in order to show 
the predefined presentation templates which are applied to a default web 
application. Thus, users can decide on a look and feel by seeing it in a real web 
application. Although this application is not the web application under 
development, the aesthetic properties will be applied in the same way (due to the 
area-based styles that define the presentation templates). 

7   Lessons Learned 

As a proof of concept, our approach has been successfully put into practice in the 
development of small and medium-size web applications, including the DSIC 
Department Web Site (http://www.dsic.upv.es), a rent a car company (http://www. 
rentacar-denia.com/), and a drinking water company (http://www.aguasdelbullent. 
com). We played the role of analysts and we asked to graphic designers of a software 
development company (CARE Technologies [21]) to collaborate with us. They were 
educated about our area-based implementation strategy and they were asked to define 
domain-independent presentation templates.  

In the first two projects, Web applications are divided into two parts: (1) a public 
part which provides users with the information related to the specific domain and (2) 
a private part which provides administrators with a set of management tools. In these 
cases, we are a group of four analysts and we have to work in collaboration with a 
group of three graphic designers. In the last project, the Web application to be 
developed is a corporative site. In this case, we are two analysts and we have to work 
with one graphic designer. 

The use of our approach provide us with several benefits: On the one hand, from 
the analyst perspective, clients got excited when we provide them with a software 
product (the prototype generated by the OOWS method and associated to a default 
presentation template) that partially supports their needs only one or two days after 
the first interview. This fact improves our interaction with clients and makes them to 
be more implicated in the development process. Furthermore, the fact that clients 
interact with a software product facilitated them to validate that requirements had 
been correctly captured. In the three web applications clients detected requirements 
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that had not been correctly understood; changed their mind about some requirements 
when they saw the implementation; or added new requirements that arose interacting 
with the prototype. On the other hand, graphic designers could design several look 
and feel designs without interacting with us (analysts). Because of graphic designers 
are professionals which are familiarized with the CSS technology they have no 
problems to work with our presentation templates. Furthermore, they were very 
grateful with the fact that they just needed to focus on design activities. They did not 
need to make the effort of understanding the Web application domain. Graphic 
designers also found very useful the possibility of reusing presentation templates. For 
instance, in the first development project, the user selected a predefined presentation 
template and then graphic designers had not to create a new one. In the other projects, 
graphic designers just needed to personalize a predefined template to fit the user 
preferences. This made them to save a lot of time and effort. 

Finally, we know that some drawbacks need to be improved: for instance, non-
functional requirements such as usability or legal and social aspects are not properly 
considered. As commented at the introduction, our approach constitutes a first step in 
the definition of a whole multidisciplinary development process. We need to extend it 
in order to correctly introduce other web professionals such as usability experts, 
lawyers or domain specialists.  

8   Conclusions and Further Work 

We have presented a web development process which takes into account the 
multidisciplinary nature of web development teams. It has been defined by extending 
the OOWS method. 

First, we have clearly identified and delimitated the tasks that each web 
professional must perform during the development of a web application. Then, we 
support web professionals in the development of these tasks by: (1) extending the 
automatic code generation strategy of the OOWS method in order to obtain code that 
gives support to the client’s needs but without considering any kind of aesthetic 
property and (2) proposing a strategy to define general-presentation templates that can 
be applied to any web application developed by the OOWS method. These extensions 
allow web developers (analysts and graphic designers) to work with a high degree of 
independence from each other but in a coordinated way. 

As further work, we want to extend this approach in order to take into account 
aspects related to personalized contents or designs. We also want to extend the 
generation code strategy in order to support new technologies such as Flash or Ajax. 
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