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Overview
Broadly construed, memory and consistency models rationalize the view of a computation’s state as witnessed by its observers.
In concurrent systems, a memory model describes how and when an update performed by one thread may be observed by
another; in distributed systems, a consistency model dictates the degree of synchronization required among a set of geodistributed replicas. Not surprisingly, in both cases, there is strong tension between the desire for having simple easy-tounderstand models , and the realization that weakening guarantees, resulting in more complex models, is necessary for scalable
and performant systems. This tension manifests along multiple dimensions, in the way we specify, design, verify, and
implement these systems.
This course will discuss a variety of realistic memory and consistency models, considering their definition in the context of
programming language design and semantics, compiler optimizations, runtime systems, and processor architectures. We will
cover four broad areas: (1) semantic frameworks for defining and reasoning about consistency; (2) language and processor
instantiations expressed in terms of formal and rigorous semantics; (3) the impact of various design choices on compiler and
runtime designs; and (4) tools and frameworks for reasoning and verification.
Course participants will be exposed to these topics through lectures and programming exercises.
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