Craig Chambers 131 CSE 501

Almost-Linear-Time Pointer Analysis [Steensgaard, POPL 96]

Goal: scale interprocedural analysis to million-line programs • flow-sensitive, context-sensitive analysis too expensive • aim for linear time analysis

Approach: treat alias analysis as a type inference problem (inspired by a similar analysis by Heinglein [91]) • give each variable an associated “type variable” • each struct or array gets a single type variable • each alloc site gets a type variable • make one linear pass through the entire program;

whenever one var assigned to/computed from another, unify their type variables • near-constant-time unification using union/find data structures • when done, all unified variables aremay aliases, un-unified variables are disjoint

Details:

• don’t do unification if assigning non-pointers (conditional join stuff in paper) • pending list to enable one single pass through program

Craig Chambers 132 CSE 501

Example

void foo(int* a, int* b) {
  ... /* are a and b aliases? */ ...
}
int a;
void bar() {
  ...
  int* x = &a;
  int* y = new int;
  foo(x, y);
  ...
}
void baz(int* e, int* f) {
  ...
  int* i = ... ? e : f;
  int* j = new int;
  foo(i, j);
  ...
}
void boz(int* p, int* q) {
  ... /* are p and q aliases? */ ...
  baz(p, q);
}

Craig Chambers 133 CSE 501

Results

Analyze 75K-line program in 15 seconds,

25K-line program in 5.5 seconds + fast + linear time complexity

[Morgenthaler 95]:

do this analysis during parsing, at 50% extra cost

Quality of alias info?

• Steensgaard: pretty good, except for smearing struct elements together • another Steensgaard paper extends algorithm to avoid smearing struct elements together, but sacrifices near-linear-time bound − no MUST alias info

Type inference is an intriguing framework for fast, coarse program analysis