
1 

Topic 9:  Dataflow Analysis 

COS 320 
 

Compiling Techniques 
 
 

Princeton University  
Spring 2015 

 
Prof. David August 

Analysis and Transformation 
 

Dataflow Analysis Motivation 
 

Dataflow Analysis Motivation 
 



Dataflow Analysis 
 

Iterative Dataflow Analysis Framework 
 

Definitions 
 

Iterative Dataflow Analysis Framework 
 



Definitions for Liveness Analysis 
 

Definitions for Liveness Analysis 
 

Live Variable Application 1: Register Allocation 
 



Interference Graph 
 

Live Variable Application 2:  
Dead Code Elimination 

Reaching Definition Analysis 
 

Reaching Definition Analysis 
 



Reaching Definition Application 1: 
Constant Propagation 

Constant Folding 
 

Common Subexpression Elimination 
 



Definitions 
 

Iterative Dataflow Analysis Framework 
 

Available Expression Analysis 
 

Example 
 



Example 
 

Common Subexpression Elimination (CSE) 
 

CSE Example 
 

Copy Propagation 
 



Sets 
 

Basic Block Level Analysis 
 

Basic Block Level Analysis 
 

Reducible Flow Graphs Revisited 
 



Reducible Flow Graphs – Structured Programs 
 

Structured Program Analysis 
 

Conservative Approximations Example  
 

New Dataflow Analysis 
 



Limitation of Dataflow Analysis 
 


