
Consistency Rules (CR)

CR1A: All classes in a UML model need traces to the corresponding JAVA
program.

context UML Class inv :
s e l f . javaRef . i sDe f ined ( ) and s e l f . javaRef . t r a c e s . s ize ( ) > 0

CR1B: All classes in a JAVA program need traces to the corresponding UML
model.

context Java Class inv :
s e l f . umlRef . i sDe f ined ( ) and s e l f . umlRef . t r a c e s . s ize ( ) > 0

CR2A: All properties in a UML model need traces to the corresponding
JAVA fields.

context UML Property inv :
s e l f . javaRef . i sDe f ined ( ) and s e l f . javaRef . t r a c e s . s ize ( ) > 0

CR2B: All fields in a JAVA program need traces to the corresponding UML
property.

context Java Fie ld inv :
s e l f . umlRef . i sDe f ined ( ) and s e l f . umlRef . t r a c e s . s ize ( ) > 0

CR3A: All operations in a UML model need traces to the corresponding
JAVA methods.

context UML Operation inv :
s e l f . javaRef . i sDe f ined ( ) and s e l f . javaRef . t r a c e s . s ize ( ) > 0

CR3B: All methods in a JAVA program need traces to the corresponding
UML operations.

context Java Method inv :
s e l f . umlRef . i sDe f ined ( ) and s e l f . umlRef . t r a c e s . s ize ( ) > 0

CR4A: All classes in a UML model need to be in the corresponding JAVA
program.

context UML Class inv :
s e l f . javaRef . t races−> exists ( javaClass : <JavaClass >| j avaClass . name = s e l f . name)

CR4B: All classes in a JAVA program need to be in the corresponding UML
model.

context Java Class inv :
s e l f . umlRef . t races−> exists ( umlClass : <UMLClass> | umlClass . name = s e l f . name)

CR5A: All fields in a UML class need to be in the corresponding JAVA class.

context UML Class inv :
s e l f . javaRef . t r a c e s −> forAll ( javaClass : <JavaClass >| j avaClass . f i e l d s −>

forAll ( f | s e l f . a t t r i bu t e −> exists ( a | f . name = a . name) ) )

CR5B: All fields in a JAVA class need to be in the corresponding UML class.

context Java Class inv :
s e l f . umlRef . t r a c e s −> forAll ( umlClass : <UMLClass> | umlClass . a t t r i bu t e −>

forAll ( a | s e l f . f i e l d s −> exists ( f | f . name = a . name) ) )

CR6A: All fields in a UML class need to be in the corresponding JAVA class
or super class.
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context UML Class inv :
s e l f . javaRef . t r a c e s −> forAll ( javaClass : <JavaClass >| j avaClass . a l l F i e l d s −>

forAll ( a | s e l f . a l lA t t r i b u t e s −> exists ( f | f . name = a . name) ) )

CR6B: All fields in a JAVA class or superclass need to be in the correspond-
ing UML class.

context Java Class inv :
s e l f . umlRef . t r a c e s −> forAll ( umlClass : <UMLClass> | umlClass . a t t r i bu t e −> forAll

( a | s e l f . a l l F i e l d s −> exists ( f | f . name = a . name) ) )

CR7A: The type of a UML attribute needs to match the type of the corre-
sponding JAVA field.

context UML Property inv :
s e l f . javaRef . t r a c e s −> exists ( j avaF i e ld :<JavaField> | j avaF i e ld . type . type . name =

s e l f . type . name)

CR7B: The type of a JAVA field needs to match the primitive type of the
corresponding UML attribute.

context Java Fie ld inv :
s e l f . umlRef . t r a c e s −> exists ( umlAttribute : <UMLProperty> | umlAttribute . type . name =

s e l f . type . type . name)

CR8A: All operations in a UML class need to be in the corresponding JAVA
class.

context UML Class inv :
s e l f . javaRef . t r a c e s −> forAll ( javaClass : <JavaClass> | s e l f . ownedOperation −>

forAll ( umlOperation : <UMLOperation>| j avaClass . methods−> exists ( javaMethod :
<UMLMethod> | javaMethod . name = umlOperation . name) ) )

CR8B: All methods in a JAVA class need to be in the corresponding UML
class.

context Java Class inv :
s e l f . umlRef . t r a c e s −> forAll ( umlClass : <UMLClass> | s e l f . methods −> forAll (

javaMethod : <UMLMethod> | umlClass . ownedOperation−> exists ( umlOperation : <
UMLOperation> | javaMethod . name = umlOperation . name) ) )

CR9A: The return type of a UML operation needs to match the return type
of the corresponding Java Method.

context UML Operation inv :
s e l f . javaRef . t r a c e s −> exists ( javaMethod : <UMLMethod> | s e l f . type . name . toLower ( ) =

javaMethod . returnType . type . qual i f iedName )

CR9B: The return type of a JAVA method needs to match the return type
of the corresponding UML operation.

context Java Method inv :
s e l f . umlRef . t r a c e s −> exists ( umlOperation : <UMLOperation>| not umlOperation . type .

i sDe f ined ( ) or umlOperation . type . name . toLower ( ) = s e l f . returnType . type .
qual i f iedName )

CR10A: All parameters in a UML operation need to be in the corresponding
JAVA method.

context UML Operation inv :
s e l f . javaRef . t r a c e s −> exists ( javaMethod : <UMLMethod> | (not javaMethod . returnType

. i sDe f ined ( ) ) or javaMethod . returnType . type . qual i f iedName = s e l f . type . name .
toLower ( ) )

CR10B: All parameters in a Java method need to be in the corresponding
UML operation.
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context Java Method inv :
s e l f . umlRef . t r a c e s −> exists ( umlOperation : <UMLOperation> | not umlOperation . type .

i sDe f ined ( ) or umlOperation . type . name . toLower ( ) = s e l f . returnType . type .
qual i f iedName )

CR11A: A generalization of a UML class need to be represented by the
direct super class in the corresponding JAVA class.

context UML Class inv :
s e l f . javaRef . t r a c e s −> forAll ( javaClass : <JavaClass >| s e l f . g e n e r a l i z a t i o n −> forAll

( umlGenera l i zat ion : <UMLGeneralization> | umlGenera l i zat ion . t a rg e t −> exists
( umlGenera l izat ionTarget : <UMLClass> | j avaClass . superClass . i sDe f ined ( ) and
umlGenera l izat ionTarget . name = javaClass . superClass . type . name) ) )

CR11B: A super class of a Java class need to be represented by the direct
generalization in the corresponding UML class.

context Java Class inv :
s e l f . umlRef . t r a c e s −> forAll ( umlClass : <UMLClass> | umlClass . g e n e r a l i z a t i o n −>

forAll ( umlGenera l i zat ion : <UMLGeneralization> | umlGenera l i zat ion . t a rg e t −>
exists ( umlGenera l izat ionTarget : <UMLClass> | s e l f . superClass . i sDe f ined ( ) and
umlGenera l izat ionTarget . name = s e l f . superClass . type . name) ) )

CR12A: All interfaces defined by a UML class need to be implemented by
the corresponding JAVA class.

context UML Class inv :
s e l f . javaRef . t r a c e s −> forAll ( javaClass : <JavaClass >| s e l f . i n t e r f a c eR e a l i z a t i o n −>

forAll ( uml Inte r face : <UMLInterfaceReal izat ion> | j avaClass . i n t e r f a c e s −>
exists ( j a v a I n t e r f a c e : <JavaClassReference> | uml Inte r face . cont rac t . name =
j ava In t e r f a c e . name) ) )

CR12B: All interfaces implemented by a JAVA class need to be defined by
the corresponding UML class.

context Java Class inv :
s e l f . umlRef . t r a c e s −> forAll ( umlClass : <UMLClass> | umlClass . i n t e r f a c eR e a l i z a t i o n

−> forAll ( uml Inte r face : <UMLInterfaceReal izat ion> | s e l f . i n t e r f a c e s −> exists
( j a v a I n t e r f a c e : <JavaClassReference> | uml Inte r face . cont rac t . name =
j ava In t e r f a c e . name) ) )

CR13A: All compositions of a UML class need to be represented by the
fields in the corresponding JAVA class.

context UML Class inv :
s e l f . javaRef . t r a c e s −> forAll ( javaClass : <JavaClass >| s e l f . a t t r i bu t e −> se lect (

umlRelationShip1 : <UMLProperty> | umlRelationShip1 . aggregat ion . name = ’
composite ’ ) −> forAll ( umlRelationShip : <UMLProperty> | j avaClass . f i e l d s −>
exists ( j avaF i e ld : <JavaField> | ( j avaF i e ld . type . type . name = umlRelationShip .
type . name) ) ) )

CR13B: All compositions of a Java class need to be represented by the
corresponding UML class.

context Java Class inv :
s e l f . umlRef . t r a c e s −> forAll ( umlClass : <UMLClass> | umlClass . a t t r i bu t e −> se lect (

umlRelationShip1 : <UMLProperty> | umlRelationShip1 . aggregat ion . name = ’
composite ’ ) −> forAll ( umlRelationShip : <UMLProperty> | s e l f . f i e l d s −> exists
( j avaF i e ld : <JavaField> | ( j avaF i e ld . type . type . name = umlRelationShip . type .
name) ) ) )

CR14A: All aggregations of a UML class need to be represented by the fields
in the corresponding JAVA class.

context UML Class inv :
s e l f . javaRef . t r a c e s −> forAll ( javaClass : <JavaClass >| s e l f . a t t r i bu t e −> se lect (

umlRelationShip1 : <UMLProperty> | umlRelationShip1 . aggregat ion . name = ’ shared
’ ) −> forAll ( umlRelationShip : <UMLProperty> | j avaClass . f i e l d s −> exists (
j avaF i e ld : <JavaField> | ( j avaF i e ld . type . type . name = umlRelationShip . type .
name) ) ) )
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CR14B: All aggregations of a Java class need to be represented by the
corresponding UML class.

context Java Class inv :
s e l f . umlRef . t r a c e s −> forAll ( umlClass : <UMLClass> | umlClass . a t t r i bu t e −> se lect (

umlRelationShip1 : <UMLProperty> | umlRelationShip1 . aggregat ion . name = ’ shared
’ ) −> forAll ( umlRelationShip : <UMLProperty> | s e l f . f i e l d s −> exists (
j avaF i e ld : <JavaField> | ( j avaF i e ld . type . type . name = umlRelationShip . type .
name) ) ) )
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