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Abstract: Unit testing is a methodology for testing small parts of an application independently of whatever
application uses them. It is time consuming and tedious to write unit tests and codes to generate test cases. In
addition, it is especially difficult to write unit tests that model the pattern of usage of the application they will be
used in. In this paper, we describe two unit test automated generation framework made by Software Engineering
Lab of East China Norma University. The first one is called IMLAutoTest, which is built based on the formal
predicates. It can generate unit test codes and test cases automatically from the IML specifications of programs. The
second one is caled JAOUT, which is an Aspect-oriented testing framework. In this framework testers build
application-specific Testing Aspects with an Aspect-Oriented Test Description Language (AOTDL) which can be
translated into generic aspects of Aspectd. JAOUT then generate unit test oracles from these testing aspects
automatically.
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IJMLAutoTest[7] [4] JML+JUnit
JMLAutoTest lowa State University  Gary T. Leavens ML
JML JMLAutoTest JML+JUnit
JMLAutoTest
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public class LinkedList{ JMLObjectSequence nodes =
public Node First; 7/ M f_. createObjects(Node.class,
protected int length; // new JMLPrimSequence
(new Int[]{0,1,2}) ,3);
i 7/ Nul I .
public class Node{ f.add (nodes, null);
public int ID; // 1D /77 TFirst”
Va4 f.set (“First”, nodes);
public Node pointer; f.set // “length”
¥ “length”, new JMLPrimSequence
___________________________________ a .48) :
public JMLObjectSequence by
makeCase_LinkedList(){ 7/ _
Einization ¥ = f_.generate(““first”,
new Finization new String[1{“pointer”});
(LinkedList.class) ; return f.getResult();
7 Node [0 1 2] by
Fig.1. Generate the test case space for class LinkedList
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f.generate(“root” ,new String[]{“left”,"right"}) [7]
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TestingAspect TempLogic{
/7 all pointcuts and other utility advices are
declared
// in the Utility unit
utility{
protected boolean islnitialized = false;
//push is reached
pointcut pushReached(Stack st):
target(st)&&call(void
Stack.push(lInteger));
//init is reached
pointcut initReached(Stack st):
target(st)&&call(void Stack.init(void));
after(Stack st):initReached(st){
islnitialized = true;
¥
¥
MeaninglessCase Advice{
//advices for specifying criteria of
//meaningless test cases
before(Stack s):
pushReached(s):
s.getSize(QO>=MAX:"Overflow™;

¥
Error Advice{
//advices for specifying criteria of test
//errors
before(Stack s):
pushReached(s):
lislnitialized:”Not Initialized”;

3
3

Fig.4. Xhe AOTDL representation of the TempLogic
ect
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4. Templogic Aspect AQTDL

public Aspect TempLogic{

/7 Definitions in Utility unit are not changed

protected boolean islnitialized = false;

//push is reached

pointcut pushReached(Stack st):
target(st)&&call(void Stack.push(lnteger));
//init is reached
pointcut initReached(Stack st):

target(st)&&call(void Stack.init(void));

after(Stack st):initReached(st){
islnitialized = true;

X

//meaningless advices

before(Stack s)
throws MeaninglessTestlnputException:

pushReached (s){
if(s.getSize(Q>=MAX){
MeaninglessTestlnputException ex= new
MeaninglessTestlinputException(“overflow’);
ex.setSource(“TempLogic™);
¥
¥

//error advices

before(Stack s)throws TestErrorException:
pushReached(s){
if(lislnitialized){
TestErrorException ex =new
TestErrorException(“Not Initialized”);
ex.setSource(“TempLogic™);
b
X
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Fig.5. The Translation of TempL ogic Testing Aspect
5. TempL ogic Aspect aspect
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