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The need for ubiquitous access to information processing, the success of consumer devices such as pocket computers and contactless cards, the availability of large electronic boards as well as the development of immersive caves, offer new challenges to the HCI software community. In the following, I will list some of the critical issues related to the diversity of interactional devices. 

1. Critical areas

I propose to consider the following two issues as critical: privacy protection and functional inflation.

Privacy protection

Privacy is being increasingly threatened in our everyday life through the use of technology: mobile phones track your position in space and time, computer-based vision systems are able to interpret scenes on the fly, so-called intelligent agents are doing things in your back based on your behavior, and so on. In order for these systems to be trustworthy, the HCI community should:

· carefully consider the reflexivity of system components: components should be monitorable and observable by humans at any time, 

· be creative and invent new mechanisms for privacy protection,

· develop collaborations with a wide range of competence from politicians to hardware and middleware scientists: HCI designers and developers are not enough to address the problem of privacy! 

Functional Inflation

The technological push makes it possible the development of a multitude of artefacts that all propose "new functions". I have observed two trends for supporting functional extension: the Lego and the increment approaches.

The Lego approach consists of extending functionality by plugging existing dedicated devices. For example, a TV can be amplified with a top box computer. Conversely a pocket computer may be enriched with a telephone. Although reusability by composition enhances flexibility, the pluggable components need to be carefully designed in terms of:

· functional coverage (how much functions should be put in a lego component, how much redundancy should be allowed between the components),

· consistency across components, etc.

An alternative to the Lego approach is the development of dedicated devices that are incrementally enriched with new functionality. The mobile phone technology exemplifies this approach. Telephones, which used to be cognitively transparent, support email, Web browsing, and even more! The number one issue raised with this approach is the identification of the functional threshold: given an interactional device (e.g., a mobile phone), when does a local increment forces to rethink the whole design of the device from scratch?

HCI should address the problems raised by the Lego and the increment approaches and should aim at reconciling them.

2. An issue in my area of expertise: the Plasticity of User Interfaces

As a software designer of interactive systems, the variability of interactional devices imposes new constraints on the development process. For example, electronic agendas run both on workstations and handheld computers. In current practice, versions of the system are developed and maintained for each target platform. In addition, the iterative nature of the user interface development process makes it difficult to maintain consistency between the multiple target versions.

I introduce the notion of plasticity to address these issues. The term "plasticity" is inspired from the property of materials that expand and contract under natural constraints without breaking, thus preserving continuous usage. By analogy, plasticity is the capacity of a user interface to withstand variations of both the system physical characteristics and the environment while preserving usability. In addition, a plastic user interface is specified once to serve multiple sources of physical variations, thus minimizing development and maintenance costs. 

I propose a generic framework inspired from the model-based approach developed in the UIMS technology, for supporting the development of plastic user interfaces. Model-based user interface generators, which promote the specification of high level models, provide an approach consistent with our requirements: they aim at usability while stressing computational reification. This framework should be viewed as an added-value to the models and methodological guides provided by the seminal design methods in HCI (e.g., MUSE, ADEPT or MAD). The framework is not intended as a substitute to the models advocated by the design methods. Instead:

· It builds upon the models that work well in user interface design and user interface development,

· It improves existing models to satisfy the requirements imposed by plasticity, and

· It explicitly introduces new models that have been overlooked or ignored so far.

