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Description of the software and screenshots
Introduction
The software presented here is being developed within a research project called
Ambiance?®, funded by the University of Luxembourg and launched in January 2005,
in the field of Ambient Intelligence (Aml) as defined by ISTAG [1].

The goal of Ambiance is to support the rigorous and cost-effective
development and deployment of ambient systems, featuring personalized, secured and
reliable adaptive services. As stated in [2], we plan to base the architecture of our
ambient systems on the architectural style of Adaptive Object-Models (AOMs) [3, 4].
Specifically, we start by reusing the Dycra framework [5] and adapting it to the Aml
context [6]. The software presented here is a first example in this direction.

Context

As a first approximation of an ambient system, we consider a population of agents in
individual-based simulation, as implemented by the Mobidyc project [7,
http://www.avignon.inra.fr/mobidyc]. The behavior of those agents is specified by an
expert in the field of ethology, using an ad hoc language. A salient feature of Mobidyc
is that the expert can modify his specifications at run-time and thereby influence a
running simulation.

We take this feature as a first example of controlled adaptivity in an ambient
system. Our present aim is to push the example one step further by separating the
expert from the running system and allowing her to interact through a Web interface:
Amltalk, the piece of software that is presented here does that.

The main piece of our Amitalk software is a Web-based specification editor
for the expert, illustrated by the screenshot of Fig. 1. This editor generates an XML
file which is directly loaded in the latest version of Mobidyc. This involves modeling
the language of the expert in a way that:

(1) makes it easy for the expert to write and modify agent behavior specifications
(2) ensures an adequate communication with the running Mobidyc system to bring
about the changes.
The foundation for both aspects (1) and (2) is Dart [6], a formalism for describing
domain specific languages which provides:
(1) a spreadsheet-like syntax, conforming with the views of B. Nardi on
acceptability by nonprogrammers [8]
(2) an AOM-compliant execution framework.
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Figure 1: screenshot of the first application of Amltalk to the case of Mobidyc

Architecture
The architecture of Amltalk comprises fours subsystems whose role, as well as
relations and interactions with other subsystems is succinctly described below:

(Ambiance) Presentation Engine (APE): a web-enabled application which is
responsible for the presentation and interaction, playing the role of the
system’s front-end (“View” and “Controller” in the MVVC model). APE offers
to experts a spreadsheet-like task-specific language for commanding the
system meaningful adaptation. Web pages of this subsystem are dynamically
generated at runtime in HTML format, thanks to Seaside. Some static Web
pages are also integrated (e.g. online help pages). The logic for page
generation is implemented in the next subsystem AME. These two subsystems
are in close interaction in a client/server mode.

(Ambiance) Model Engine (AME): is responsible for representation (“Model”
in the MVC model), and implements in Squeak and Seaside (http://seaside.st/)
the domain-related language for experts, which is a spreadsheet-like language,
conforming to Dyctalk. AME interacts with the two next subsystems. It uses
the Transformation Engine subsystem for exporting models in XML and
Smalltalk formats. It uses the Runtime Engine (AEE) for executing models,
and then sending the results to the APE. AME uses the SIXX tool
(http://www.mars.dti.ne.jp/~umejava/smalltalk/sixx/) for serializing models.
(Ambiance) Transformation Engine (ATE): is responsible for model
transformation (and later verification), and offers currently three
functionalities: model-to-XML, model-to-Smalltalk (both implemented in
Smalltalk), and model-to-Java (implemented in Java/DOM) transformations.
This functionality is implemented in Smalltalk and activated by AMS. Thanks
to ATE transformations, the same business logic can be run on different
runtime engines and exchanged between different platforms.
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e (Ambiance) Runtime Engine (ARE): is responsible for execution of models in
an adaptive (and later, distributed, concurrent fault-tolerant) environment. We
have experimented with two AREs for Mobidyc, one as an extension to
MadKit, and the other one an extension to the Mobidyc’s runtime engine itself.
We continue working on a more generic runtime engine.

Perspectives

Amltalk constitutes a first effort towards a more ambitious objective. We plan in
effect, to construct a reusable metatool, called Ambiance metatool, for building
ambient systems with AOM & MAS architecture. Ambiance metatool is planned to
serve as a platform for developing and deploying ambient systems, through reuse and
extension. Therefore, these quality attributes are subject to primary considerations.
Another perspective of this work is to integrate hardware. This is in particular planned
in the framework of e-Care® that targets a lab for ambient healthcare systems.
Furthermore, in a later stage of the project, we plan exploring emulating human
experts by monitoring autonomous adaptive agents endowed with the same expertise
and learning capacities, therefore capable of delivering the same customizing
instructions as domain experts.
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