Craig Chambers 59 CSE 501

Sharlit

A data flow analyzer generator [Tjiang & Hennessy 92] • analogous to YACC

User writes basic primitives:

• control flow graph representation

• nodes are instructions, not basic blocks • domain (“flow value”) representation and key operations • init • copy • is_equal • meet • flow functions for each kind of instruction • action routines to optimize after analysis

Sharlit constructs iterative DFA analyzer from these pieces + easy to build, extend − not highly efficient

Craig Chambers 60 CSE 501

Path compression

Can improve analysis efficiency by

summarizing effect of sequences of nodes

User can define path compression operations to collapse nodes together • linear joining of sequential nodes

⇒ summarizes effect of whole BB • merge trees into extended BB’s • merge merges, loops as in interval analysis • simplifies reducible parts, applies iteration to nonreducible parts

+ gets efficiency, preserves modularity

Performance results for code quality of generated optimizer, but not for compilation speed of optimizer

Craig Chambers 61 CSE 501

Vortex IDFA framework

Like Sharlit, except a run-time library rather than a compiler

Vortex includes CFG representation, nodes are instructions

User defines a subclass of analysis_info to represent elements of domain

• copy

• merge, generalizing_merge

• compatible

User invokestraverse to perform analysis:

cfg.traverse(direction, is_iterative?,
  init_analysis_info,
  λ (rtl, info){ r.flow_fn(info) })

Flow function returns ananalysis_result:

• keep instruction and continue analysis w/ updated info(s) • delete instruction/constant-fold branch • replace instruction with instruction or subgraph

Additional support for running multiple analyses in parallel

Craig Chambers 62 CSE 501

Comparison

Vortex IDFA framework vs. Sharlit:

+ exploits inheritance & closures to be easier to use + supports a wider range of transformations + automatically includes effect of transformation during analysis + allows running mutually-recursive analyses in parallel − no path compression