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Based on recent research presented at POPL’08 [PB08, CDNQ08, BBC08] and Morrisett’s
work [MPBN07], I feel that a solid understanding of logic is required for developing more sophis-
ticated systems. One common part of this logic is the topic of separation logic.

1 Goals
Separation logic is an extension to Hoare logic which helps to reason about data structures on the
heap [Wik07]. The goal is to separate the heap into disjoint regions which can be reasoned about
independently. Current uses of separation logic seem to focus on describing abstraction.

During the semester one of my presentations will be focused around material which is closely
related to the field, namely Morrisett’s work on Hoare Type Theory [MPBN07]. For my project, I
propose a tutorial covering separation logic in particular with respect to its applications in system
analysis.

2 Brief Overview & Applications
Separation logic accomplishes its goals through the introduction of several operators[Par] which I
hope the learn more about through this work.

S, H |= E 7→ E ′ ⇐⇒ dom(H) = {|E|S} ∨H(|E|S) = |E ′|S

S, H |= P ∗Q ⇐⇒ ∃H1, H2.(H1⊥H2) ∨ (H1 ◦H2 = H) ∨ (S, H1 |= P ) ∨ (S, H2 |= Q)

S, H |= P −∗ Q ⇐⇒ ∀H ′.(H⊥H ′) ∨ (S, H ′ |= P ) ⇒ S, H ◦H ′ |= Q

Where |E|S denotes the evaluation of expression E in the stack S and H corresponds to the heap.
Two small example applications which I have found interesting are:

Memory Management Tracking memory allocation without the need to reason about the details
of the memory allocation system.

List/Tree Traversal Freeing the contents of a linked list [Par] or binary tree and performing op-
erations such as the reverse of a list.
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