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1. Overall Plan.

The course begins with the mathematical foundations of program analysis and then concen-
trates on advanced applications of data flow analysis. The advances are in terms of data flow
properties which cannot be represented using bit vectors which is the usual model discussed
even in advanced courses. The thrust of the course is on Non-Separable Data Flow Frame-
works.

2. Course Contents.

(a) Mathematical Foundations of Program Analysis. Lattices: partial orders and approxi-
mations, bounded lattices, complete lattices.
Function spaces: monotonicity, distributivity, separability, boundedness.
Fixed Point Computations: least fixed point and induction, greatest fixed point and co-
induction.

Abstract interpretation: concretisation and abstraction functions, Galois connection.

(b) Non-Separable Data Flow Frameworks. Modelling non-separable frameworks. Defin-
ing information flow paths. Characterizing complexity of non-separable data flows.

(c) Heap Reference Analysis. Representations of heap properties: shape graphs, alias
graphs, k-limiting, compact representations, access graphs. Data flow analyses for dis-
covering aliasing, liveness, availability, and anticipability. Safety of NULL assignment
insertion.

(d) Interprocedural data flow analysis

Context sensitive/insensitive analysis. Functional approach. Call strings approach. Call
strings graphs. Call strings approach for non-separable problems.

3. Reading Material.

There is no particular book which can be used as a text book. The course is based on research
papers and selected book chapters listed in the reference list.

4. Prerequisites. First course in compiler construction and some exposure of data flow analysis.
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