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2 Static Analysis 

Interesting Questions 

ÁIs every statement reachable? 

ÁDoes every non-void  method return a value? 

ÁWill local variables definitely be assigned before 

they are read? 

ÁWill the current value of a variable ever be read? 

Á... 

ÁHow much heap space will the program need? 

ÁDoes the program always terminate? 

ÁWill the output always be correct? 



3 Static Analysis 

Riceôs Theorem 

Theorem 11.9 (Martin p. 420) 

 

If R is a property of languages that is satisfied by some 

but not all recursively enumerable languages then the 

decision problem  

 

            PR: Given a TM T, does L(T) have property R? 

 

is unsolvable. 



4 Static Analysis 

Riceôs Theorem Explained 

Theorem 11.9 (Martin, p. 420) 

 

"Every non-trivial question about the behavior of a  

program is undecidable." 



5 Static Analysis 

Static Analysis 

ÁStatic analysis provides approximate answers to 

non-trivial questions about programs 

ÁThe approximation is conservative, meaning that 

the answers only err to one side 

 

ÁCompilers spend most of their time performing 

static analysis so they may: 

Åunderstand the semantics of programs 

Åprovide safety guarantees 

Ågenerate efficient code 



6 Static Analysis 

Conservative Approximation 

ÁA typical scenario for a boolean property: 

Åif the analysis says yes, the property definitely holds 

Åif it says no, the property may or may not hold 

Åonly the yes answer will help the compiler 

Åa trivial analysis will say no always 

Åthe engineering challenge is to say yes often enough 

 

ÁFor other kinds of properties, the notion of 

approximation may be more subtle 



7 Static Analysis 

A Range of Static Analyses 

ÁStatic analysis may take place: 

Åat the source code level 

Åat some intermediate level 

Åat the machine code level 

ÁStatic analysis may look at: 

Åstatement blocks only 

Åan entire method (intraprocedural) 

Åthe whole program (interprocedural) 

ÁThe precision and cost both rise as we include 

more information   



8 Static Analysis 

The Phases of GCC (1/2) 

Parsing 

Tree optimization 

RTL generation 

Sibling call optimization 

Jump optimization 

Register scan 

Jump threading 

Common subexpression elimination 

Loop optimizations 

Jump bypassing 

Data flow analysis 

Instruction combination 

 

 

If-conversion 

Register movement 

Instruction scheduling 

Register allocation 

Basic block reordering 

Delayed branch scheduling 

Branch shortening 

Assembly output 

Debugging output 

 


