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RESUME

This position paper introduces a research agenda for the physical level of context addressed from the software engineering perspective while satisfying user-centered requirements. This agenda is motivated by our current research for the plasticity of user interfaces and the disappearing computer.

Introduction

M. Beaudouin-Lafon and W. Mackay observe that context operates at the physical, human, social and organizational levels [www.daimi.au.dk/~mbl/chi2000-sitcomp]. Our current research in plasticity and disappearing computer is primarily concerned with the physical dimension of context from the software design perspective while satisfying users' requirements. In the following sections we express the requirements for an elaborate model of context. 

Plasticity

Our notion of plasticity is motivated by the increasing need for interactive systems to accomodate the variability of a large set of interactional devices and environmental conditions without leading to costly development efforts. For example, an electronic agenda should run both on a workstation and on a handheld computer without requiring a complete system redesign and re-implementation.
The term "plasticity" is inspired from the property of materials that expand and contract under natural constraints without breaking, thus preserving continuous usage [3]. 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 the platform and environmental sources of variations, thus minimizing development and maintenance costs. 

Figure 1 shows our framework for supporting plasticity.  This framework:

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

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

· explicitly introduces new models that have been overlooked or ignored so far. These include the platform, the environment and the interactor models. 

The Platform Model describes the physical characteristics of the target platforms. To our knowledge, platform modeling has been considered implicitly as the pervasive workstation. Plasticity needs the explicit expression of the target platforms in terms of quantified physical resources. A platform model should include the interactional devices available (e.g., mouse, screen, video cameras), the computational facilities (e.g., memory and processing power), as well as the communicational facilities (e.g., bandwidth rate of the communication channels). 

[image: image1..pict]
Figure 1. A framework for the development of plastic. Arrows denote models dependencies.

The Environment Model specifies the context of use: it covers objects, persons and events that are peripheral to the current task but that may have an impact on the system and/or the user's behavior. For example, a mobile phone that knows that it has entered a public area will automatically switch ringing signals from sonic to vibrating. In other word, the notion of situated action applies to both humans and systems.

The Interactors Model describes the interactors available for the physical rendering of a particular user interface. Interactors should specify the abstract data types they are able to handle. They should also be able to evaluate their appropriateness in the current context of use (which user, for which task in which environment) as well as their rendering cost.

thE Disappearing computer

The disappearing computer, as illustrated by augmented reality systems and perceptive environments, refers to any form of interactive system that promotes the abolition of the gray box. The abolition of the gray box will take multiple forms in the next decade. We are investigating the capacity of physical environments at perceiving events that are relevant to users' situated actions whether this capability serves human activity immediately or in the future. 

We have developed the Magic Board [1], an Augmented Reality whiteboard, inspired from the Digital Desk [4]. Here, system perception serves human activity immediately. To be usable, the perception system must be robust and autonomous. It is robust if it does not break in the presence of disturbances. It is autonomous if it is capable to detect failures and correct problems without the explicit intervention of the user. Robustness requires reconfiguration and reinitialization to accommodate new operating conditions (illumination and background conditions may change in an abrupt manner, and users may behave in an unexpected way). If reconfiguration or reinitialization requires human intervention, then the user will be interrupted from the central task, and the usability of the system will be seriously degraded. 

Using sensors for improving directness in computer-human interaction is one thing. Being watched in the background brings to bear privacy issues.

In the following, we summarize our need for modelling the physical dimension of context and its side-effects on software components

suggestion for the workshop

Our early analysis of the notion of context (at the physical level) shows that:

· The dimensions of the notion of context depend on the purpose of the model (e.g., supporting plasticity, implementing perceptive environments),

· Context-dependent entities are lost along the design and the development process. This is due to the lack of a reference model, absence of proper notations and of software components such a context toolkits [2].

We suggest one possible action on workshop attendees: 

· identify non empty intersections between models of context, 

· enumerate requirements for formal or semi-formal notations that would cover the development process from activity (or ethnology-based) analysis to design and implementation,

· consider implications on software reconfigurability: concepts, mechanisms, and tools.
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