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Abstract: Much is known about quality improvements and cost reduction by reusing software. Nevertheless, 
making good use of reuse in the Web is a rare practice. One reason for that is the coarse-grained implementa-
tion model of the Web. We introduce the WebComposition Markup language, which is an application of the 
XML and allows describing design and code in an object-oriented way. WCML addresses the software engi-
neering problems by automatically mapping an object-oriented model to the Web implementation model. The 
object-oriented Markup makes it possible to use software engineering knowledge on top of the Web imple-
mentation model and to reuse the code and design. 
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1 Introduction 

The development of applications for the World Wide 
Web (WWW) has progressed in the last few years and 
the Web has become a standard platform for distributed 
applications beyond publishing. Nevertheless, the de-
velopment discipline is usually ad-hoc, resulting in ap-
plications of poor quality and causing tremendous cost 
for maintenance and evolution. It is widely recognized 
[1, 4, 7] that the lifecycle of Web applications is no 
longer manageable without Web Engineering, the appli-
cation of software engineering practice to the Web. 
Unfortunately, design and code reuse for quality im-
provement and cost reduction in the WWW is a tiring 
venture. The main cause for this problem is within the 
Web implementation model itself, because of its delib-
erately simple and coarse-grained nature [2, 3].  

2 The WebComposition Model 
In WebComposition, Web entities are modeled as com-
ponent objects with a set of operations specifying the 
component behavior. Components can model Web enti-
ties with respect to a variety of target languages and of 
arbitrary granularity. Components can reference other 
components to model aggregation or specialization. 
WebComposition is based on a prototype-instance OO-
model, cf. [9]. Prototyping is a mechanism to implement 
code sharing among objects. Another possibility to share 
the code of a component is to allow multiple references 
on the same component. Sharing is fundamental for 
reuse and for maintainability as it helps keeping modifi-
cations local. 

3 The WebComposition Markup Lan-
guage (WCML) 

The WebComposition Markup Language is an applica-
tion of the eXtensible Markup Language (XML). 
WCML enables engineers to reuse design and code 
fragments based on the WebComposition approach by 
providing a simple notation that is capable of defining 
objects and their relationships. 

Components described in WCML reside in a WCML 
document, which we refer to as a virtual component 
store, in conformity to the WebComposition system 
described in [6]. The following element of the WCML-
DTD describes the structure of a component: 

<!ELEMENT component  
(prototype*, property+)> 

Each component is identified by a universally unique 
identifier (UUID) and consists of prototypes and proper-
ties that constitute its behavior. With the prototype dec-
laration every component can be used as prototype, in 
this case the state and behavior of an instantiated com-
ponent is inherited. WCML supports ordered multiple 
inheritance. The order is implied in the enumeration of 
the prototype components.  Properties are name/value 
pairs binding a value to a name. The following example 
demonstrates the usage of these declarations: 

<COMPONENT uuid="uuid-1"> 
 <PROPERTY name="a" value="1"/> 
</COMPONENT> 
<COMPONENT uuid="uuid-2"> 
 <PROTOTYPE is="uuid-1"/> 
 <PROPERTY name="b">2</PROPERTY> 
</COMPONENT> 
The above example demonstrates the use of WCML by 
defining two components with a prototype relationship. 



2 

 

Using prototypes easily allows reuse of components and 
separation of design and content.  

To keep the language easy and orthogonal further prop-
erties are introduced. The content-property implements 
the presentation of a component by defining code of the 
target language or references to other properties within 
the property tags. The modeled component-content will 
be mapped to a file using the UUID of the component as 
filename. With the filename- and directory-properties 
the WCML compiler can be forced to create human 
readable directory and file names. A property may also 
define relationships between components on a concep-
tual level. The Compiler maps these relationships to the 
corresponding hypertext links. The benefit of modeling 
the hypertext links in this way is the possibility to define 
the links outside the layout components respectively the 
composed document and thus to redefine a navigation 
structure without modifying any components. 

4 Processing WCML 
A WCML document is processed by the WCML com-
piler mapping the described components of the Virtual 
Component Store to the Web implementation model or a 
target language. The WCML compiler is implemented in 
Java using an arbitrary XML parser. The components 
are provided by WCML documents (XML files) acces-
sible through the file system, a database system, or a 
Web server.  

The WCML document is parsed by an XML parser. The 
resulting parser-tree is then evaluated using a resolution 
algorithm to resolve the relationships of the components. 
It is obvious here that the WCML-system remains trans-
parent for the existing Web infrastructure. After parsing, 
the content-property with its references and strings is 
processed to generate the presentation output. In the 
final step, the compiler creates the target resources with 
the filenames given by the UUIDs of the components, if 
not otherwise specified by filename and directory prop-
erties. 

5 Conclusion and Future Work 

Web development suffers from the coarse-grained Web 
implementation model that makes it hard to map fine-
grained design entities to the implementation model. 
Due to the tremendous progress in Web technology and 
the Web model itself, it is difficult to reuse code and 
design for cost reduction and quality improvements. We 
introduced the WebComposition Markup Language that 
enables the object-oriented specification of Web con-
tent. In the WebComposition model, a site with its dif-
ferent entities is composed in terms of components of 
arbitrary granularity. Components can capture the enti-
ties that are basic units for more complex patterns, cf. 
[8], but that are hidden in resources in a standard Web 
implementation. One instance of such patterns is differ-
ent views on the content that can be modeled following 
the idea of the decorator design pattern [5]. 

Further work on the support for reuse in Web Engineer-
ing aims at the development of an open WCML compo-
nent repository. We also investigate on design pattern 
for hypermedia applications and their integration in the 
repository to support the development process of Web 
applications. 

The WCML-compiler and further information about 
WebComposition are available from:  

http://www.teco.edu/~gaedke/Webe/ 
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