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An Automatic Extraction Method of Object State Machine Base on Condition Expressions

WU Hao, PENG Xin, ZHAO Wen-yun

(Department of Computer Science and Engineering, Fudan University, Shanghai 200433, China )

Abstract: Object behavior protocols are of great significance in guiding developers to understand and properly use the external
functions provided by the object. Nevertheless, the related documents are often missed or inconsistent. Therefore, reverse analysis is
used to recover the protocols. To achieve this goal, this paper presents a new method to extract Object State Machine (OSM) based on
intentional method invoking and dynamic analysis. This method firstly extracts condition expressions containing class attributes from
source code and defines states to be the sets of values of expressions at run-time as well as the exceptions; then gets states transition
information by intentional method invoking; and finally uses the sates and the states transition information to construct object state
machine. The corresponding prototype system has been realized and the preliminary experimental results show that this method can
efficiently and accurately recovers behavior protocols.

Key words: Object State Machine, Object behavior protocols, Conditions extraction, State analysis, intentional method invoking
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public class StackAr
{
static final int DEFAULT_CAPACITY = 10;
public StackAr ()
{
this ( DEFAULT_CAPACITY );
}
public StackAr ( int capacity )
{
theArray = new Object[ capacity ];
topOfStack = —-1;
}
public boolean isEmpty( )
{
i f (topOfStack == —1)
return true;
return false;
}
public boolean isFull ()
{
i f (topOfStack == theArray. length - 1)
return true;
return false;
}
public void makeEmpty ( )
{
java.util.Arrays. fill (theArray, 0, topOfStack + 1,
null);
topOfStack = —1;
}
public Object top( )
{
if( isEmpty () )
return nul |;
return theArray[ topOfStack ];
}
public void pop( ) throws Underflow
{
if( isEmpty() )
throw new Underflow( );
theArray[ topOfStack— ] = null;
}
public void push( Object x ) throws Overflow
{
if(isFull() )
throw new Overflow( );
theArray[ ++topOfStack ] = x;
}
public Object topAndPop ( )
{
if( isEmpty() )
return null;
Object topltem = top( );
theArray[ topOfStack— ] = null;
return topltem;

}

private Object [ ] theArray;
private int topOfStack;
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Fig 2: Stack Example
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public class Assignment
{
String var;
public void setVar (String s) {
var = s;
}
public String checkVar () {
if(var. equals(“var”))
var += "v7;

return var;

Java iR{XE3

Assignment --*

Assignment: setVar (java. lang. String) ...
[0.078 s 4895568 bytes] passed

Assignment: checkVar () ...

Assignment. java:10: Warning:
Possible null dereference (Null)
if(var. equals(“var”))

[0.157 s 4787320 bytes] failed
Assignment: Assignment() ...
[0.031 s 4933744 bytes] passed
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