Craig Chambers CSE 501 (Winter ’96) Homework Assignments

Homework Assignment #3

Due Friday 2/2

1. In the “Detecting Equality of Variables in Programs” paper, to do the partitioning algorithm, they first put all value nodes in a single equivalence class, and then break them apart as needed. Why do they not put them all initially in separate classes and then merge together where possible? Give an example that illustrates the difference. What is the analogous issue with iterative dataflow analysis?

2. In the same paper, they define a ϕ_{if} special node to do better equality-testing in the presence of nested if’s. What is the difficulty with handling more general kinds of DAG control flow? Extra credit: design an extension to this idea that works well for arbitrary DAGs.

3. Design an interprocedural analysis based on summaries to support interprocedural common subexpression elimination. Your algorithm should improve both callers and callees. What information do you represent in a summary? How do you use a summary at a call site? How do you calculate a summary? How do you cope with recursion?

4. In class we briefly discussed the idea of partial inlining, i.e., inlining the top part of the callee’s AST but leaving some subtrees (e.g. some bodies of conditionals) unexpanded and out-of-line. Explore this idea further. When would this be a good idea? How would you go about implementing it?