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Introduction

This document reports on 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


Drs. Boris Cobelens

-
junior researcher, since September 2002

dr. Richard Verhoeven

-
post-doc, from August 2000-August 2002


M.Sc. Jinfeng Huang

-
PhD student, since September 2000

dr. Johan Lukkien

-
daily supervisor and project responsible

Since the last meeting in April 2002 we have had the following changes.

· Johan Lukkien has become project responsible instead of prof. Stevens and prof. Feijs.

· Boris Cobelens has joined the project. Boris is graduating from the Free University of Amsterdam 
· Richard has formally left the project but continues to be in our environment  within the IST project FABRIC.

· Supervision of Jinfeng Huang was taken over by dr.ir.Jeroen Voeten. The project definition was renewed.
For completeness sake we repeat a few items in this document that were already in the previous report. 
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 since April
· We have continued to extend our UPnP (Universal Plug'n Play) implementation in Java to include the manipulation of video/audio streams. There will be a demo at the meeting

· There are four accepted conference papers in 2002.

· There have been demonstrators to show the use of the Remote User Interface technology on small devices.

· We are working on a set-up of a stand-alone network in order to try out ad-hoc networking technology.

Research
We are focussing on current developments around service advertisement, description and discovery. We put this in the context of ad-hoc or nomadic networks with minimal resources such as may be expected in a home environment. Specific points of interest are 

· UPnP as network management protocol. We investigate how UPnP can be used as a framework protocol to setup video and audio connections. [Tranmanh]
· the issue of mobility. Currently, changes in the way a device is connected to the Internet  usually leads to loss of logical connection, in particular if there is a change of medium. We investigate a better separation of logical connection and device connection. [Cobelens]
· middleware for ubiquitous computing, with special attention to the issue of streaming. Streaming is chosen because it generates challenging questions with respect to real-time scheduling and network management. This branch extends into the IST project FABRIC and is formally no part of the Progress project anymore [Verhoeven] 
· mapping of real-time models onto processors. Starting point is a model in POOSL, a modelling language developed at the department of Electrical Engineering at TU/e. The model is translated automatically into a C program and run-time system that satisfies the model assumptions. Later, also networked systems will be included as a target platform. [Jinfeng Huang]
Verhoeven finished the work on the Remote UI.

We have accepted papers and presentations at the following workshops and conferences:
· Remote UI demonstrator on PDA, Richard Verhoeven, Philips Internet workshop, March 27-28.
· Defining services for mobile terminals using remote user interfaces, Richard Verhoeven, Walter Dees, Proceedings of the Vivian-Robocop workshop on Software Infrastructures for Component-Based Applications on Consumer Devices, September 16, 2002, Lausanne.
· Controlling networked devices: a validation of two middleware architectures, T.M. Tran, P.J.F. Peters, J.J. Lukkien, P.H.F.M. Verhoeven, Progress Workshop, October 2002.
· Service Discovery Mechanism: two case studies, 2002 Conference on Parallel Processing Techniques and Applications (PDPTA’02), June 24-27, Las Vegas, USA.

· A Calculus for Mobile Network Systems, Jinfeng Huang, Ad Verschueren, Henri Aaldrink and Johan Lukkien, 4th International Conference on Formal Engineering Methods, Shanghai, China.
· Implementation and Validation of UPnP in a home networking environment, T.Tranmanh, L.M.G. Feijs, J.J. Lukkien, IASTED International Conference: Communication, Internet and Information Technology, November 2002, st.Thomas USA.
Relationships with other researchers and projects have been strengthened. To mention a few: HomeNet2Run (prof.dr.ir. P.H.N. de With),  ROBOCOP (dr. M.R.V. Chaudron) and FABRIC (dr. P.H.V. v.d. Stok). New initiatives with prof. de With and dr. Chaudron are being set up within the ITEA programme (CANDELA, SPAVE4Y). 
Directions
Directions have not changed much since the last time. We quote the previous project report in italics and comment on it in normal font.

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.

This is exactly where we are currently.

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 seek this demonstrator currently in an ad-hoc environment where streaming and roaming is investigated in a home networking context. We need to put more effort in contacts with other companies than Philips.
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.

This is the case.

