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ABSTRACT

In this paper, we present our perspective on Model-Based
User Interfaces (hereafter MBUI) paradigm and provide
with our experience in this area combining high-level
knowledge-based data models (i.e. ontologies) and reverse
engineering processes to carry through a pragmatic MBUI
vision. Our approach is based on using End-User
Development  (hereafter ~EUD)  techniques  (i.e.
Programming by Example) to enable the user to carry out
editing tasks in a MBUI environment. This advocates an
EUD-for-MBUI approach, where the system avoids the
user from having to deal with interface specification
languages.
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INTRODUCTION

Roughly a decade ago, the automatic generation of user
interfaces became a first order concern for even the
simplest software application. As the process of generating
automatically the interface involves a certain effort, MBUI
emerged as a new approach that claimed to overcome
several difficulties in automating the process of generating
interfaces (i.e. redundancy, lack of encapsulation and
reusability). This advocates the idea of splitting up the
conceptual level of an interface, which leads to the explicit
specification of different aspects of a user interface, such as
knowledge, presentation, dialog and behavior.

There are several features of MBUI approach that makes it
appealing from the designer point of view. One of them is
probably the explicit separation into different models that
represent the conceptual levels of the interface design.
Such a characteristic helps meet reverse-engineering
processes [12] that bring promising new approaches. This
way changes can be made to the user interface by means of
the implicit reverse path that comes from the generated

version of the interface to the underlying models.

All in all, MBUI approach suffers from implicit lacks that
might make this approach likely to be considered useless,
cumbersome and, in general terms, hard to exploit. To this
respect, probably one of the main problems of MBUI is
about dealing with the languages used for the interface
specification. In this sense, a great deal of users and IT
professionals might consider MBUI specification
languages as hard to use as to codify in ordinary
programming languages. To solve this lack and make easy
the way users tackle such languages, several approaches
appeared in order to provide a set of design tools intended
to design different features of a user interface [8]. These
tools relieve the user from having to manipulate the
specification language(s) and allow high-level specification
capacities. However, there is an implicit problem with all
this design tools. Since the user has to use an abstract
specification language, s/he also has to stick to the visual
language in order to deploy the design tool. Conceptual
models and abstracts have to be kept in mind while the user
designs the interface, making difficult the design process
since the user does not has to be a programming expert but
rather be a domain-expert.

Another problem, probably more related to IT professional
necessities, is the non-standard characteristics of most
interface specification languages. Nowadays, there is a real
necessity of adapting applications for standardization and
knowledge sharing. The semantic web claims to carry out
such an approach, using XML-based languages as a
distribution and specification medium for a great deal of
services and (web) interface construction.

SEMANTIC SPECIFICATION

Few years ago, the semantic web paradigm proposed a new
challenge for knowledge representation and web
automation. New languages in turn appeared for dealing
with complex relationships among contents to be
dynamically generated and finally represented in a web
browser.

We firmly believe in ontologies as a medium to specify
different features of interfaces and, specifically, web-based
interfaces. Ontologies provide a conceptual model where
complex relationships can be defined in order to codify
high-level semantic path for further characterization and
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Figure 1. Our MBUI approach

reverse-engineering purposes [5], [7]. Our research
experience is in using ontologies as a medium to specify
knowledge for building data models (i.e. domain models)
used together with application or presentation models. This
makes possible for our approach to specify complex
knowledge focused on the interface’s domain model and
also work with XML-based languages that better fulfils the
above assumptions about distribution and sharing.

Since semantic web languages have growth in popularity,
different specification languages appeared in order for the
designers to model complex multi-modal user interfaces.
Examples of such languages are UIML [11] and XIML [9].
New technologies bring semantic web services that provide
distributed dialog models intended to codify complex
relationships  between  application servers. These
approaches are garnering a great deal of popularity among
IT professional, helping meet new strategies based on
XML to enhance and automate the web as well as the web
interface functionality.

All in all, ontology-based systems remain the same
problem as classical MBUI approaches: how to easily deal
with the specification language?

EUD FOR MBUI

One of the most important matters we have been dealing
with during these years is making easy the way the user
interacts with computer in her/his daily problem solving
activities [6]. This could probably be a good starting point
that can help bring MBUI approaches and IT professionals
together.

End-User Development techniques allow for the Gentle
Slope of Complexity and make easy the way the user
accomplishes tasks by means of computers [3], featuring
well-known paradigms such as Programming by
Demonstration [2], [4].

EUD techniques can be applied to MBUI in order to relieve
the user from having to deal with languages focused on
interface specification. Sometimes this implies to reduce
the expressiveness of MBUI in a certain way since the user

might not need to manipulate declarative specifications of
the interface any longer. To carry out this trade-off
between expressiveness and complexity, it is necessary for
the system to provide with a low-level abstract design
environment, somehow close tie to WYSIWYG approaches
that provide the end-user with a real representation of the
interface aspect. In such environments the user can easily
manipulate the interface’s objects rather than using
complex visual or specification languages. This way it is
possible to provide with a more accurately vision of what is
attempting to do at every step. However, creating an
interface from the scratch by means of WYSIWYG
environments is not always such an easy task, since a lot of
implicit information from the underlying models is often
required [7].

MAKING MBUI EASY

Our approach aims at combining MBUI systems and
Programming by Example techniques that help make
changes to explicit interface models automatically.
Therefore we have been dealing with web-based user
interfaces generated automatically (i.e. dynamically
generated web pages) by using ontologies as explicit
language for the web-based interface specification [6].

Figure 1 depicts how our approach works. On the right
side, a Semantic Web Server generates web pages by
means of interface models, that is a domain model for
representing contents, a presentation model that specifies
the layout and style of the objects being presented and a
user model in order to adapt the contents of the page to a
specific user profile. The page is generated and is in turn
sent to the front-end. Next, the end-user receives the web
page and navigates through it. The user can also make
changes to the web page, such changes are sent back to the
server and the back-end application attempts to analyze this
information and infers what models have to be modified as
well as what information have to be updated into the
underlying models. Next time the page is generated, the
information will show updated. As mentioned before,
MBUI allows for an implicit reverse engineering process



than can be used, in that case, to detect changes the user
achieves on a generated (web) interface to finally apply
such changes to the constructor models.

The main goal of our work is to find out how far one can
go without leaving the WYSIWYG approach. This might
envision a more pragmatic view of MBUI paradigm, where
no basic assumptions are made about the user’s skills in
specification languages and where the automatic process of
reverse engineering enables to reduce maintaining costs
and efforts.

In general terms, we believe that the user must not be
aware of the internal editing and building process of the
interface. Furthermore, more standard specifications should
be provided in order to make MBUI paradigm more
transportable and shareable according to new technologies.
On the other hand, MBUI makes possible reverse
engineering processes that could be exploited for deploying
the automatic use of MBUI paradigm itself, this process
being as transparent as possible for the final user.

OUR EXPERIENCE

Our experience is in PBE systems that help the user editing
ontology-based dynamic web pages. Actually we have
developed an authoring tool, namely DESK [6], [7] that
assists the user to carry out changes to dynamic web pages.
DESK infers the user’s intents by monitoring the user’s
activity and extracts meaningful information from the web
page. This information is then used to get semantic
relationships between the user’s actions and the interface
information (i.e. HTML page).

DESK is intended to reduce the gentle slope of complexity,
supplying with a WYSIWYG easy-to-use user interface
but, in contrast, featuring some expressive limitations since
DESK is focused on WYSIWYG representations rather
than abstract ones.

DESK has been used in several scenarios, and an empirical
evaluation has been achieved in order to assess the
usability of the authoring tool taking into account the user’s
opinion.

We also have previous experience in developing PBE
systems such as HandsOn [1] that uses explicit information
from a data model for detecting relationships between
visual and textual components. HandsOn is based on the
presentation model of MASTERMIND [10], where the
designer can build presentation objects by means of direct
manipulation in a visual environment.
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