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2 Toric OF POSITION PAPER
2.1 UsiXML as a User Interface Description Language

To cope with the ever increasing diversity of Markup languages, programming
languages, toolkits, and User Interface (Ul) development environments, UsiXML
(which stands for User Interface eXtensibe Markup Language -
http://www.usixml.org) consists of XML-compliant User Interface Description
Language (UIDL) that supports the “u7” concept. It should be possible to specify
a user interface for an interactive application that should support multi-device,
multi-platform, multi-user, multi-linguality / culturality, multi-organisation, multi-
context, or multi-modality capabilities. A complete environment has been
created based on conceptual modelling framework of user interfaces organized
around three axes:

1. the models that characterize various facets of a u7 user interface from the
end user’'s viewpoint and the UIDL that allows designers and developers to
specify such interfaces;

2. a method for developing interfaces in forward, reverse, and lateral
engineering based on these models;

3. a suite of software tools that support designers in applying the method
based on the models.

This suite is compatible with the Model Driven Architecture (MDA)
recommendations: all models adhere to the principle of separation of concerns
and are compliant with a meta-model defining the semantics of the UIDL, along
with definitions of abstract and concrete syntaxes, as well as stylistics, when
any. A Ul transformation language can be applied in order to perform model-to-
model transformation and rendering engines (as compiler or interpreter) support
model-to-code production.

2.2 Dependencies

UsiXML is different from a pure Ul authoring language in that it could also be
used as a specification language. The ultimate goal is not only to generate
code, but also to have the capability to reason about the Ul specifications, such
as model checking, Ul evaluation, model-driven engineering, maintenance of
repository of Ul cases or patterns, static and dynamic analysis, model testing.

3 SUMMARY

The Belgian Laboratory of Computer-Human Interaction (BCHI) is conducting

research, development, and consulting services in the domain of user interface

engineering. This domain is located midway between software engineering,

human-computer interaction, and usability engineering. The long term goal of

BCHI is to be able to rely on a global approach for engineering the software

development life cycle of the user interface (Ul) of interactive systems. We
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developed our first model-based Ul development in 1988: Trident (Tools for an
Interactive Development Environment) which was working in the DEC Windows,
OSF/Motif environment. Since that time, we have pursued continuous research
and development first in model-based Ul design and then in Ul model-driven
engineering throughout several projects such as: Syrecos (FP4), Cameleon
(FP5), Similar (FP6), Human (FP7), Salamandre, MulPlex. In 1993, we
introduced the concept of Abstract Interaction Object (AIO) that was
implemented in the Trident project.

To maximize the recuperation of existing Uls by reverse engineering and
inventorisation to increase Ul components reusability and to revamp Uls
towards modern Uls with advanced interaction techniques, including context-
sensitivity, which matches the scope and the baseline for this call.

This position paper is produced in the context of the FP7 HuMAN European
project (Model-based Analysis of Human Errors during Aircraft Cockpit System
Design, FP7-AAT-2007-RTD-1/CP-FP-211988)

3.1 Background

The Ul development method is based on the Cameleon Reference Framework
(CRF) [1], which defines Ul development steps for multi-context interactive
applications. Its simplified version structures development processes for two
contexts of use into four development steps (each development step being able
to manipulate any specific artefact of interest as a model or a Ul representation)

(fig. 1):

1.Task & Concepts (T&C): describe the various users’ tasks to be carried out
and the domain-oriented concepts as they are required by these tasks to be
performed.

2. Abstract Ul (AUI): defines abstract containers (AC) and abstract individual
components (AIC) [7][9] two forms of Abstract Interaction Objects (AIO) [17]
by grouping subtasks according to various criteria (e.g., task model structural
patterns, cognitive load analysis, semantic relationships identification), a
navigation scheme between the container and selects abstract individual
component for each concept so that they are independent of any modality.

3. Concrete Ul (CUI): concretizes an abstract Ul for a given context of use into
Concrete Interaction Objects (CIOs) [17] so as to define widgets layout and
interface navigation. A CIO is defined as an entity that users can perceive
and/or manipulate (e.g., a push button, a list box, a check box, a sound). The
actual specification realizes an abstraction of widget sets found in popular
toolkits: 2D graphical (Java Swing, HTML 4.01, Flash) and auditory (earcons
and VoiceXML 2.0).

4.Final Ul (FUI): is the operational Ul i.e. any Ul running on a particular
computing platform either by interpretation (e.g., through a Web browser) or
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by execution (e.g., after compilation of code in an interactive development
environment).

The framework also exhibits three types of transformation types: Abstraction
(respectively, Reification) is a process of eliciting artefacts that are more
abstract (respectively, concrete) than the artefacts that serve as input to this
process. Abstraction is the opposite of reification. Translation is a process that
elicits artefacts intended for a particular context of use from artefacts of a similar
development step but aimed at a different context of use. Therefore, when there
Is a need to switch from one context of use (e.g., one platform) to another one
(e.g., another platform), the development process can cope with adaptation to
the new context of use at any level of abstraction. Of course, the higher the
level of abstraction the adaptation is performed, the more flexibility we have in
the resulting processes.

3.2 Details

To support the application of a particular development path, a suite of tools has
been developed and is currently being expanded. The most significant tools
belonging to this suite are:

e TransformiXML is a Java application for defining, storing, manipulating, and
executing  model-to-model transformations expressed as graph
transformations contained in graph grammars.

e IdealXML [10] is a Java graphical editor for the task model, the domain
model, and the abstract model. It can also establish any mapping between
these models either manually (by direct manipulation) or semi-automatically
(by calling TransformiXML).

e KnowiXML [4] consists of an expert system based that automatically
produces several AUIs from a task and a domain models for various contexts.

e GrafiXML [10] is a UsiXML high-fidelity editor with editing of the CUI, the
context model and the relationships between. It is able to automatically
generate Ul code in HTML, XHTML, XUL and Java thanks to a series of plug-
ins.

e VisiXML [18] is a Microsoft Visio plug-in for drawing in mid-fidelity graphical
Uls, that is Uls consisting exclusively of graphical CIOs. It then exports the Ul
definition in UsiXML at the CUI level to be edited by GrafiXML or another
editor.

e SketchiXML [4] consists of a Java low-fidelity tool for sketching a Ul for
multiple users, multiple platforms (e.g., a Web browser, a PDA), and multiple
contexts of use.

e Several renderers are currently being implemented: FlashiXML [5] opens a
CUI UsiXML file and renders it in Flash, QtkXML in the Tcl/Tk environment,
and InterpiXML for Java.

e VisualiXML [12] personalizes a Ul and produces one thanks to generative
programming techniques for Visual C++ V6.0.
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e ReversiXML jError! No se encuentra el origen de la referencia. opens a
HTML file and reverse engineers it into UsiXML at both the CUI and AUI
levels.

e DistriXML [7] consists of a set of software modules developed to support a
particular form of Distributed User Interfaces (DUIs): attachable and
detachable user interfaces.

e MigriXML [13] is a virtual reality system representing the user's real
environment, based on UsiXML models: the platforms found in that
environment, the Ul of interactive graphics applications that are executed on
these platforms, and the user.

e MultimodaliXML [13] tool is an assembly of five software modules for
computer-aided design of multimodal user interfaces.

Today, the UsiXML Consortium gathers more or less 40 people across various
organisations, both scientific and industrial, that use part or whole of the
UsiXML language for their own needs.
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Figure 1. Overview of the UsiXML structured according to Cameleon Reference Framework.
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