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3. New complexity results for stochastic and omega
regular games
4. Applications and evaluation of algorithms

B RESULTS
Synthesis: The synthesis problem asks, given a specification, to construct a system that satisfies the
specification. If the specification is temporal, then
synthesis amounts to finding a winning strategy in a
game played against an adversarial environment that
attempts to violate the specification.

A SYNTHESIS OF THE PROJECT
In this project, we use games played on graphs as a
unifying framework to design, validate, and synthesize state-event systems. Games provide an intuitive
way to capture conflicting behaviors. Modern computer systems exhibit several source of conflict, e.g.,
several computers want to access the same printer, or
two diﬀerent programs have to share processor time.

For multi-component systems, the two-player zerosum model is no longer suitable. We initiated a fundamental study of games with two or more players
that are not necessarily in conflict. Based on assumeguarantee principles, we defined and studied secure
equilibria [CHJ06] and iteratively admissible strategies
[B07] as solution concepts for games with infinitary
objectives. In this framework, we refined the classical synthesis problem to assume-guarantee synthesis
[CH07] for components that consist themselves of independent processes and showed that this problem
can be solved by computing secure equilibria.

Traditionally, games studied in computer science are
two-player zero-sum games. In these games, two
players compete against each other by pushing a token along edges in a graph structure. A play is then
evaluated based on the vertices of the graph the token
has visited. Zero-sum refers to the fact that the sum of
the rewards the two players get in a play is zero.
In this project, we have developed and analyzed several generalizations of this basic model to describe and
solve fundamental problems arising in the areas of
specification and validation of safety-critical systems,
software verification and synthesis, interface design
and verification for webservices, etc.

We solved the synthesis problem when the system has
to be constructed under a limited budget [CMH08a].
We also showed how to compute weakest possible assumptions on the environment that make successful
synthesis possible [CHJ08, GIST09]. In [BCHJ09], we
showed that quantitative objectives can be used to
measure the «goodness» of an implementation. Using
games with corresponding quantitative objectives, we
can synthesize «optimal» implementations, which are
preferred among the set of possible implementations

We obtained new theoretical as well as practical results published in international conferences and journals. The results can be classified in four categories:
1. Synthesis
2. Imperfect information and concurrent games
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that satisfy a given specification. This approach has
been implemented in [qSynth09] and extended to
measuring system under a probabilistic environment
[CHJS09].
Using our quantitative synthesis framework
[BCGHJ09], we provided a notion of robustness based
on error functions. Error function maps all possible
behaviors of a system to values representing the number of defaults of the system or its environment. We
provide algorithms to check if a system is robust and
to construct robust systems.
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