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Preface

This volume contains the papers presented at a symposium in honor of Carolyn
Talcott held during November 3-4, 2011 in Menlo Park, California.

Carolyn Talcott, who celebrated her 70th birthday in 2011, is a leading re-
searcher and mentor of international renown among computer scientists. Dr.
Talcott has made key contributions to a number of areas of computer science
including:

. Semantics and verification of programming languages
. Foundations of Actor-based systems

. Middleware and meta-architectures

. Maude and rewriting logic

. Computational biology

U W N~

Dr. Talcott’s earliest contributions to the semantics and verification of program-
ming languages started with her PhD thesis and continued with her work on
the Actor model. Her thesis addressed the challenging problem of formalizing
reasoning about state change in high-level languages like LISP. The proof meth-
ods she developed for reasoning about state change are widely cited; she was
recognized as a leading figure in the field, serving in key positions such as Co-
Editor-in-Chief of Springer’s journal LISP and Symbolic Computation and then
Higher-Order and Symbolic Computation (HOSC), and in roles such as chair or
co-organizer of many scientific meetings in the field.

Dr. Talcott made substantial contributions to advancing the formal develop-
ment of the Actor model. Actors are a foundational model of concurrency; they
capture the asynchronous nature of parallel and distributed systems, and pro-
vide the flexibility needed to build open, extensible concurrent systems. In recent
years, the Actor model has acquired increasing importance and use, providing
a basis for a number of programming languages and frameworks. The growth of
the model is due to the fact that Actors go a long way toward addressing the
challenges of programmability in systems such as Web services, cloud comput-
ing and scalable multicore processor architectures. Her seminal contributions to
the foundations and formal reasoning techniques for Actors not only defines the
state of the art today but provides the foundation for future developments in
this field.

Computer systems and applications are not only increasingly distributed,
they also need to deal with changing physical constraints such as energy and
real-time requirements, sensing and actuation control loops, as well as secu-
rity, reliability, etc. Designing such systems so that they can flexibly adapt to
changing conditions and remain resilient and safe is an enormous challenge. Dr.
Talcott’s contributions address this challenge by developing methods for reason-
ing about novel distributed object reflection techniques whereby “meta-objects”
can monitor and control the runtime state of other objects (which could in turn
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themselves be meta-objects controlling lower-level meta-objects). The techiques
she developed are not only mathematically well-founded, they provide practi-
cal methods for building adaptive middleware. In particular, her work on the
Two-Level Actor Machine (TLAM) model, and on the “Russian Dolls” model of
distributed reflection is well known. These methods are having, and will continue
to have, a significant impact in the emerging area of cyber-physical systems.

During her tenure as a senior scientist at Stanford University, Dr. Talcott be-
gan research which has led to a series of key conceptual contributions to rewrit-
ing logic and Maude—-arguably the most advanced executable formal specification
language currently available. These contributions included definition of the se-
mantics of Actors and Actor languages in rewriting logic, and the development
of formal reasoning systems. After her retirement from Stanford, Dr. Talcott
moved to SRI in 2001 to head the Maude team and her contributions have been
even more significant. Thanks in no small part to these contributions, Maude
has gained a scientific network consisting of several universities across Europe,
as well as institutions in the USA. A Springer LNCS Tutorial volume on Maude
was published in 2007, with significant contributions to this volume made by
Dr. Talcott. She has also been an important contributor to many of the new
releases of the Maude software; such releases are regularly made as new features
are incorporated. The field of rewriting logic is now firmly established with reg-
ular scientific conferences as well as hundreds of peer-reviewed publications in
the area.

Dr. Talcott’s move to SRI has been fruitful for the area of computational bi-
ology: at SRI, she has led a remarkably productive collaboration between molec-
ular biologists and computer scientists. Specifically, Dr. Talcott has played a
key leadership role in advancing this entire field by the application of formal
methods to systems biology. She has initiated the Pathway Logic Project which
has made many contributions, not only conceptual ones, but also by developing
practical tools that biologists find easy to understand and use; these tools enable
visualization and efficient formal analysis of biological systems.

Over the years, Dr. Talcott has collaborated with a large number of re-
searchers across the globe, among them the editors of this volume. Not sur-
prisingly, some of the papers we were able to include in this volume have their
genesis in such collaborations. Her impact, beyond her technical contributions,
includes the scores of researchers in the computer science community whom she
has inspired over the years.

It is our good fortune to be able to organize this Festschrift in honor of Dr.
Carolyn Talcott and we look forward to many more years of her leadership as
an innovative researcher, valued colleague and inspiring mentor.

August 2011
Gul Agha
Olivier Danvy
José Meseguer
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