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Separation logic is an extension of Hoare’s logic for reasoning about programs that mutate data
held in computer memory. Its assertion language extends classical logic with a separating con-
junction operator A * B, which asserts that A and B hold for separate portions of memory.

In the first lecture I will first cover the basics of the logic [1, 2].

(i) The separating conjunction fits together with inductive definitions in a way that supports
natural descriptions of mutable data structures.

(ii) Axiomatizations of pointer operations support in-place reasoning, where a portion of a for-
mula is updated in place when passing from precondition to postcondition, mirroring the
operational locality of heap update.

(iii) Frame axioms, which state what does not change, can be avoided when writing specifications.

These points together enable specifications and proofs for programs that alter data structures that
are simpler than was possible previously.

After the basic part I will will give a lecture on semantic foundations. Using a model theoretic
perspective [3-5], I will attempt to describe the extent to which separation logic’s ”benefits”do
and do not depend on its language of assertions. The later lectures will move on to concurrency
and to mechanized verification, in particular the use of the logic in proof via symbolic execution
and static program analysis (e.g. [6-10]).
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