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AQOP Contracts Definition and Its Conversion to JML Contracts
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Abstract: To solve the maintenance and reusability problems of Java Modeling Language (JML) contracts, we

proposed a conversion method between JML contracts and aspect-oriented programming (AOP) contracts. First,

the method of specific definition for AOP-based contracts was presented, and then a conversion strategy between

AOP contracts and JML contracts was proposed by analyzing the syntax rules of both languages of JML and

AOP, which lays a foundation for further improving the automatic conversion from AOP-based contracts to JML

contracts. By the conversion from JML contracts to AOP contracts, the maintenance of contracts can be easily

achieved, and the reusability and automatic checking of contracts can be implemented through the conversion

from AOP contracts to JML contracts.
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Fig. 1 Flowchart of contract development
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Application Aspect

Class { aspect
Pointcut methodAB () ;. . .

before () methodQAB() {
preconditions

after () methodQABO) {
postconditions

-
Method B
-«

...... i

around () methodQAB() {
invariants

B2 AOPL5DbCHIXT R &R
Fig. 2 Corresponding relationship between AOP and DbC
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public aspect Precondition {
pointcut m ():call(void ¢.m())&&args ();
before():m(){
if(lo){
throw new InternalPreconditionError ();
}
)
)
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Fig. 3 Definition of preconditions
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public aspect Postcondition {
pointcut m ()«call (void c.m()) && target ()&& args();
after (): m(){
if(1?){
throw newinternalNormalPostconditionError () ;

)

}

1
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Fig. 4 Definition of postconditions
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public aspect Invariant {
pointcut (c): call (void ¢*(..)) && target ()
around ()c.*(..) {
if (18) {
throw new InvariantError ();
)
}
)
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Fig. 5 Definition of invariants
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aspect PointBoundsPreCondition {

if (x<MIN _X|x>MAX _X){
throw new RuntimeException () ;
}
¥
}

aspect PointBoundsPostCondition {

if (p.getX (O!= x)
throw new RuntimeException() ;
}
}
}

aspect PointBoundsInvariant {

proceed (p,X);
}oelseif (x<MIN _x) {
p.setX (MIN _X);
} else {
p.setX (MAX _X);
}

}

before (int x ): call (void Point .set X (int )) && arg (x) {

after (Pointp ,intx ): call (void Point.setX (int )) && target (p)&& args (x){

around (Pointp ,intx ): call (void Point .setX (int )) && target (p)&& args (x){
if (x>=MIN _X && x<=MAX_X){
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Fig. 6 AOP-based contract checking for boundary determination
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/* @ public normal _behavior
@ assignable frame -condition (s);
@ requires pre -condition (s);
@ ensure
@ post -condition (s);
@ also
@ public exceptional _behavior
@ requires exceptional condition ;
@ signals (Exceptione ) R;
@*/

public /* @ pure @ */ Object throws Exception ;
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Fig. 7 Template for JML annotations
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Tab. 1  Logical operators

AOP Type JML Type
la la
a&&b a&&b
allb allb
(la)llb a==>b

a==b a<==>b
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Tab.2 Mapping of collection types

AOP

ML Type
Type ! pe

Set JMLValueSet JMLObjectSet

List JMLValueSequence JMLODbjectSequence

Map JMLEqualsToEqualsMap JMLODbjectToObjectMap
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Tab. 3 Mapping between elements of constraint specification

AOP #22 JML #224
AOPClassName JMLClassName
AOPMethod JMLMethod

aspect null

pointcut null
before() requires
after() ensures
around() invariants
AOPexpression JMLexpression
4 %
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