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Abstract. VisualWADE? is a model-driven web development environment for
web applications that includes model-based code generation techniques. This
paper describes the capabilities of that environment and how Web applications
can be generated in an automated way.

1 Description

The focus of this work is the presentation of the tool VisualWADE, a CASE (Com-
puter-Aided Software Engineering) tool to develop Web applications. Visual WADE
provides an operational environment that supports the methodological aspects of the
OO-H Web design method [1]. The goal of this tool is to simplify the design and
implementation of Web-based information [4][5]. This is addressed from an object-
oriented perspective by means of enhanced conceptual models. With VisualWADE, a
Web application is modeled by three major design dimensions; Structure describes
the organization of the information managed by the application in terms of the pieces
of content that constitute its information domain and their semantic relationships.
Navigation is concerned with the facilities for accessing information ands for moving
across the application content. Finally, Presentation affects the way in which the ap-
plication content and navigation commands are presented to the user.

At conceptual level, applications are described by means of high level primitives
which specify the structural, navigational and presentational views making an abs-
traction from any implementation issue. Those primitives are expressed with the
UML [3] notation. Structural modeling primitives describe the types of objects that
constitute the information domain and their semantic relationships. An standard UML
class diagram is used to model that structural view. Derivations can also be expressed
in that structural modeling to enrich the system specification. VisualWADE provides
an extended OCL-like language [2] to specify formulas for derived attributes. This
language can be viewed as an action language [3] for Web applications and provides
a powerful mechanism to support code-generation capabilities in the environment.

Navigation modeling primitives express the access paths to objects of the informa-
tion domain and the available inter- and intra-object navigation facilities, again with-
out committing to any specific technique for implementing access and navigation.
The designer specifies a navigation view of the system by means of a UML profile.
This profile has been defined on the top of the main navigation primitives provided
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by the OO-H method and following the UML 2.0 specification (these primitives are
collections, navigational classes, navigational targets and a
taxonomy of 1inks). The OCL-like language is also used in navigation models to
specify preconditions (navigation constraints in origin) and filters (navigation con-
straints in destination). A set of well-known visualization patterns can be applied
over navigational models to refine the way the user navigates through the system.
Some of them are indexes, guided tour, indexed guided tour and
show all. The designer can also specify the activation of services in the navigation
modeling. These services are a set of predefined methods provided by the environ-
ment. They correspond to the classical CRUD operations used in the development of
data-intensive applications. Other works in this area like WebRatio [4] have shown
how a wide variety of Web applications can be modeled with this set of predefined
operations.

Presentation modeling aims at representing the visual elements of the application
interfaces in a way that abstracts from the particular language and device used in the
delivery. In Visual WADE, starting from a navigation model, a default presentation
that fullfills that specified navigation can be obtained applying model transformation
rules. As a result a set of abstract pages (expressed in XML) are generated. The inde-
pendent specification of presentation, separate from structure and navigation, is par-
ticularly relevant in Web context, because the final rendering of the interface depends
on the browser and display device and thus there may be the necessity to map the
same abstract presentation scheme to different designs and implementations. This is
the reason why the Visual WADE presentation model includes web-enabled hyperme-
dia authoring capabilities. In fact, this model can be viewed as a kind of authoring
tool (i.e. Frontpage or Dreamweaver) were the designer renders the final look and feel
of the application using WYSIWYG techniques. Also, animation (prototyping) capa-
bilities are provided in that model. In this way, the designer can navigate through the
links and abstract pages generated to test the navigation model. When a presentation
model has been refined a model compiler generates the final target in the desired
implementation environment. Three deliverables are generated. These are the dy-
namic pages that constitute the Web user interface, the middleware navigation pages
that constitute the navigation engine and the database script. Currently, we provide
well-tested model compilers for php/mySQL, php/Oracle, php/SQLserver technolo-
gies.
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