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Introduction

The CONTESSA project focuses on CONtext Sensitive
System Adaptivity.

The problems of distributed system adaptation and
composition are hard, fundamental, and lack of adequate
technology is currently a big stumbling block in software
engineering.

These problems must be considered at many different, yet
related, levels and aspects. This is a perfect candidate for a
multidisciplinary reseach project. In CONTESSA, the
following disciplines are brought together:



Introduction (II)

e Agents/Actors

e Reflective Middleware

e Mobile Computing

e Network Protocols and Security

e Formal Models and Formal Analysis

In particular, in the CONTESSA Project, formal models
provide the conceptual glue helping us develop new
concepts and techniques, and also allowing early
prototyping and validation of new designs and mechanisms.



Project Meetings and Collaborations

The following general meetings have taken place, including
this last one:

o Kickoff Meeting, Upenn, June 02

e PI Meeting, Washington Univ. October 02

e Project Review Meeting, UPenn, April 02

These meetings have helped us refine the original goals of
the project, and have led to a number of interesting
collaborations:



Project Meetings and Collaborations (II)

NRL /UIUC collaboration (ongoing) on using Maude to
implement the Multiset Rewriting formalism used at
NRL and in SPYCE to specify and analyze
cryptographic protocols

Penn/UIUC collaboration on the Sectrace protocol
specification

UCI/SRI/UIUC collaboration on formal models of
reflective middleware

UIUC (both PIs) collaboration on new models for
distributed probabilistic systems
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Today’s Schedule (Morning)

9:40-10:30 Sectrace Design, Implementation and
Experiments, Alwyn Goodloe and Michael McDougall,
UPenn

10:30-11:00 Formal Specification of Sectrace,
Mark-Oliver Stehr, UIUC

11:00-11:20 Coffee Break

11:20-12:00 Probabilistic Modeling and Formal Analysis
of Networked Embeded Systems, Gul Agha and
Koushik Sen, UIUC

12:00-1:00 Lunch
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Today’s Schedule (Afternoom)

12:30-1:10 Project Overview, Dan Siewiorek, CMU

1:10-1:50 Composability Issues in Adaptive Reflective
Middleware for Dynamic Enviroments Nalini
Venkatasubramanian and Sebastian Gutierez-Nolasco,
UC Irvine

1:50-2:20 Formal Specification of Group
Communication Middleware, Mark-Oliver Stehr, UIUC

2:20-2:40 Coffee Break

2:40-3:20 Declarative Context Specifications
Supporting Mobile Computing, Gruia-Catalin Roman
and Christine Julien, Washington Univ.

3:20-4:00 General Discussion
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Concluding Remarks

Today's presentations have given a snapshot of current
research in the CONTESSA project. Not all advances were
covered; other advances are reported in the papers
distributed or are work in progress. In summary we have
shown:

e \Work Connecting Theory and Practice

e Interesting Synergies

e Formal Modeling and Analysis Tools

e System Implementations
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Connecting Theory and Practice

For example:

e theorems and formal analysis of Sectrace

e applying probabilisitc rewrite theories and runtime
verification to networked embedded systems

e formal models of reflective middleware

e formal model of contexts for mobility

15



Interesting Synergies

For example:

e between new network security protocol design and
formal modeling and analysis in Maude

e between massively distributed embedded systems and
new formal probabilistic methods and tools

e between work at UCI, UIUC, and Washington Univ. on
reflective middleware and mobility, and different formal
models for them
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Formal Modeling and Analysis Tools

Maude

the Maude LTL Model Checker

the Maude ITP, Church-Rosser Checker, Termination

Checker, and KB Completion and Coherence
Completion Tools

Real-Time Maude

PMaude
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System Implementations

The above Maude formal tools

Sectrace

Probabilisitic distributed protocols for networked
embedded systems

Reflective middleware systems

The Lime and Limon mobile systems
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