Craig Chambers CSE 501 (Winter ’96) Homework Assignments

Homework Assignment #1

Due Wednesday 1/17

(All assignments should be turned in at the start of lecture.)

1. For the following control flow graph, for the purposes of reverse data flow analysis (e.g. live vars), identify the loop head and tail block(s) and the loop entry, loop exit, and back edge(s). Use the following definitions: loop entry arcs are arcs from outside the loop to inside the loop, loop exits are arcs that go from within the loop to outside the loop, loop heads are targets of loop entries, back edges are arcs that go from within the loop to loop heads, and loop tail blocks are the source of back edges.

2. Why do we need to identify back edge arcs?

3. Define a data flow analysis that will compute two sets of variables: those which are definitely not defined before use, and those which may not be defined before use; these sets are intended to provide extra error checking of programs. Strive for the highest quality information while maintaining safety. Use a lattice-theoretic framework for defining your analysis. Argue for the termination of your analysis, and give the complexity of your analysis.

4. An alternative program representation could use DAGs rather than linear statements to represent basic blocks and use explicit def/use chains to link defs and uses across basic blocks. Consider constant propagation in this alternative representation. How would analysis be different? How would its performance compare to constant propagation over a regular CFG?