
PROGRAM LOGICS FOR CERTIFIED COMPILERS

Separation logic is the twenty-first-century variant of Hoare logic that
permits verification of pointer-manipulating programs. This book covers
practical and theoretical aspects of separation logic at a level accessible
to beginning graduate students interested in software verification. On
the practical side it offers an introduction to verification in Hoare and
separation logics, simple case studies for toy languages, and the Verifiable
C program logic for the C programming language. On the theoretical
side it presents separation algebras as models of separation logics; step-
indexed models of higher-order logical features for higher-order programs;
indirection theory for constructing step-indexed separation algebras; tree-
shares as models for shared ownership; and the semantic construction (and
soundness proof) of Verifiable C. In addition, the book covers several aspects
of the CompCert verified C compiler, and its connection to foundationally
verified software analysis tools. All constructions and proofs are made
rigorous and accessible in the Coq developments of the open-source
Verified Software Toolchain.

Andrew W. Appel is the Eugene Higgins Professor and Chairman of the
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Readers interested in the theory of separation logic (with some
example applications) should read Chapters 1–21. Readers interested in
the use of separation logic to verify C programs should read Chapters 1–6
and 8–30. Those interested in the theory of step-indexing and indirection
theory should read Chapters 35–39. Those interested in building models
of program logics proved sound for certified compilers should read
Chapters 40–47, though it would be helpful to read Chapters 1–39 as a
warm-up.
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