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Introduction

This document reports on the first part of PROGRESS Project "Internet-based monitoring and control of Embedded Systems". The direct funding through PROGRESS (STW) concerns two junior researchers. In addition, Philips has funded a post-doc position for two years and TNO a PhD position. Currently, we have the following job assignment.

M.Sc. Thang Tranmanh, MTD
-
junior researcher, since September 2001


Vacancy


-
junior researcher


dr. Richard Verhoeven

-
post-doc, since August 2000


M.Sc. Jinfeng Huang

-
PhD student, since September 2000


dr. Johan Lukkien

-
daily supervisor, leader "home networks" 

programme


prof.dr.ir. Loe Feijs

- 
project responsible


prof.dr.ir. Mario Stevens
-
project responsible

The project is the major part of the WEBES (Web Enabled Embedded Systems) project at EESI, which has been going on for three years already. WEBES, in turn, is a part of the Home Networks research programme. Although the PROGRESS project officially started May 2001, Richard and Jinfeng started earlier because we expected funding in 2000. In fact, Richard is approaching the end of the period right now.

There have been some changes in positions. Johan Lukkien has been programme manager of "home networks" at EESI from July 2000 until December 2001. Since January 2002 he is back at the faculty of mathematics and computer science at TU/e, responsible for the programme "System Architecture and Networking" in which the current project fits nicely. In addition, Loe Feijs has become full professor at Industrial Design, a new faculty at TU/e. Prof. Stevens' place has been taken by dr.ir.P.H.A.v.d.Putten.

Nevertheless, the project has been running quite well and the perspectives are good. We expect to be able to prolong Richards appointment through a project in the 5th framework.

The complete documentation of the work done is in fact too much for this document. Also, it is entangled more or less with that of the WEBES project.  It will be available at the meeting on April 23. Below we sketch the main achievements and future directions.

Excerpt from project summary

The project will advance the usage of Internet and of Internet technology for monitoring, management and control of embedded system in a variety of application domains.... We will develop innovative software concepts to resolve a number of issues that presently constitute major obstascles for taking full advantage of the Internet and of Internet technology, viz. security requirements, conceptual integrity requirements, real-time constraints, and resource constraints......

Demonstrators and tangible output

Using simple examples of web-connected systems like a coffee-maker, an aquarium and a set of garden lights we have developed a general architecture and a protocol for web-enabled-ness (DMCP, Device Monitoring and Control Protocol). The architecture incorporates new developments easily which was demonstrated by making the coffee machine WAP-enabled. The architecture has been used to web-enable the consumer-electronics product "Physical Guidance E" (manufactured by Uniphy/Gymna). All demonstrators have been built and can be seen at EESI. They are used also in education (see below). 

Experience with DMCP has led to a much wider orientation on middleware technology around service description and discovery. 

· We have developed implementations of UPnP (Universal Plug'n Play) in Java and of SIP (Session Initiation Protocol) in C. We use this to be able to systematically build new demonstrators and as a vehicle to generate new research questions.

· Within the context of ITEA (Philips) we have developed an implementation of CORBA on a PDA which uses the Remote User Interface technology to remotely control devices.

Dissemination

We have developed a two-day workshop "Put your embedded system on the Internet" which has run some six times for different audiences. 

· within the consortium associated with this PROGRESS project

· for post-masters students of USI

· for students "installatietechniek"

· the material has been used in the first year programme of Industrial Design

The material used in the workshop will be available at the meeting.

Besides research output through regular scientific channels we have put significant effort to reach designers and engineers within the MSE. We have had several articles in PT-Embedded Systems, in Bits & Chips and in "Informatie". There have been presentations for a variety of target groups.

Research

We have followed the current developments in the research area closely. The PROGRESS workshops have been attended (one time a "best poster" award). Relevant conferences were visited and we have had conference papers accepted.

Richard works within Philips within an ITEA project (VIVIAN) of which the results fall under NDA. The context is to develop a framework for wireless and mobile devices. Richard has given many presentations and produced reports for internal use within that project. Richard's work is communicated and incorporated within the rest of the project.

There are many other relations with other projects and researchers. To mention a few: PHENOM (prof.dr. E.H.L. Aarts), HomeNet2Run (prof.dr.ir. P.H.N. de With),  ROBOCOP (dr. M.R.V. Chaudron) and recently FABRIC (dr. P.H.V. v.d. Stok).

Current work

Jinfeng:

mathematical modeling of mobile systems

Thang:

requirements and architectures for service discovery mechanisms

Richard:
demonstrator, using wireless Corba and the Remote UI on a PDA

We are working on filling the fourth position. 

Directions
We have developed a general view on the evolution of networked systems. As we envisage that devices will contain an increasing amount of hardware and software we focus on the so-called middleware as the place where devices find each other and seek cooperation. We also feel that the requirements on this middleware are as diverse as devices and networks are. Analyzing and describing this will be a major goal. We expect to be even more involved into technical work around architectures and protocols for service description and discovery.

After the work on the Uniphy/Gymna device we are also looking for a next demonstrator, a context in which we can apply the developed ideas. 

We want to connect our work with the newly started European project "Fabric" (middleware for ubiquitous computing) in which Richard is expected to take part.
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