
ABSTRACT
For several decades, my collaborators, students, and I have worked on theory for distributed systems, 
in order to understand their capabilities and limitations in a rigorous, mathematical way. This work has 
produced many different kinds of results, including:
• Abstract models for problems that are solved by distributed systems, and for the algorithms used to 

solve them,
• Rigorous proofs of algorithm correctness and performance properties (also some error discoveries),
• Impossibility results and lower bounds, expressing inherent limitations of distributed systems,
• Some new algorithms, and
• General mathematical foundations for modeling and analyzing distributed systems.
These various results have spanned many different kinds of systems, ranging from distributed data-
management systems, to communication systems, to biological systems such as insect colonies and brains.

In this talk, I will overview some highlights of our work over many years on theory for distributed systems.  I 
will break this down in terms of three intertwined “research threads”: algorithms for traditional distributed 
systems, impossibility results, and mathematical foundations.  At the end, I will say something about 
ourrecent work on algorithms for new kinds of distributed systems.
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