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Ontologies Theory (Section 5)
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Ontology description language Event-B Theory

THEORY
TYPE PARAMETERS C, P , I
DATA TYPES

Onto logy (C , P , I )
CONSTRUCTORS

consOnto logy ( c l a s s e s :ℙ (C) , p r o p e r t i e s :ℙ ( P ) , i n s t a n c e s :ℙ ( I ) ,
c l a s s P r o p e r t i e s :ℙ (C × P ) , c l a s s I n s t a n c e s :ℙ (C × I ) ,
c l a s s A s s o c i a t i o n s :ℙ (C × P × C) , i n s t a n c eA s s o c i a t i o n s :ℙ ( I × P
× I ) )

OPERATORS
getClasses <e x p r e s s i o n > ( o : Onto logy (C , P , I ) )

d i r e c t d e f i n i t i o n
c l a s s e s ( o )

getProperties <e x p r e s s i o n > ( o : Onto logy (C , P , I ) )
d i r e c t d e f i n i t i o n

p r o p e r t i e s ( o )
getInstances <e x p r e s s i o n > ( o : Onto logy (C , P , I ) )

d i r e c t d e f i n i t i o n
i n s t a n c e s ( o )

isWDClassProperites <p r e d i c a t e > ( o : Onto logy (C , P , I ) )
d i r e c t d e f i n i t i o n

c l a s s P r o p e r t i e s ( o ) ∈ g e t C l a s s e s ( o ) ↔ g e t P r o p e r t i e s ( o )
getClassProperties <e x p r e s s i o n > ( o : Onto logy (C , P , I ) )

wel l−de f inednes s i sWDCl a s sP r op e r i t e s ( o )
d i r e c t d e f i n i t i o n

c l a s s P r o p e r t i e s ( o )
isWDClassInstances <p r e d i c a t e > ( o : Onto logy (C , P , I ) )

d i r e c t d e f i n i t i o n
c l a s s I n s t a n c e s ( o ) ∈ g e t C l a s s e s ( o ) ↔ g e t I n s t a n c e s ( o )

getClassInstances <e x p r e s s i o n > ( o : Onto logy (C , P , I ) )
wel l−de f inednes s i sWDCla s s I n s t a n c e s ( o )
d i r e c t d e f i n i t i o n

c l a s s I n s t a n c e s ( o )
isWDClassAssociations <p r e d i c a t e > ( o : Onto logy (C , P , I ) )

wel l−de f inednes s i sWDCl a s sP r op e r i t e s ( o )
d i r e c t d e f i n i t i o n

c l a s s A s s o c i a t i o n s ( o ) ∈ g e t C l a s s P r o p e r t i e s ( o ) → c l a s s e s ( o )
getClassAssociations <e x p r e s s i o n > ( o : Onto logy (C , P , I ) )

wel l−de f inednes s i sWDCla s sAs soc i a t i o n s ( o )
d i r e c t d e f i n i t i o n

c l a s s A s s o c i a t i o n s ( o )
isWDInstancesAssociations <p r e d i c a t e > ( o : Onto logy (C , P , I ) )

wel l−de f inednes s i sWDCl a s sP r op e r i t e s ( o ) , i sWDCla s s I n s t a n c e s ( o ) ,
i sWDCla s sAs soc i a t i o n s ( o )

d i r e c t d e f i n i t i o n
i n s t a n c eA s s o c i a t i o n s ( o ) ⊆ i n s t a n c e s ( o ) × p r o p e r t i e s ( o ) ×
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i n s t a n c e s ( o ) ∧
i n s t a n c eA s s o c i a t i o n s ( o ) ⊆ { i 1 ↦ p ↦ i 2 ∣ i 1 ∈ I ∧ p ∈ P ∧

i 2 ∈ I ∧ i 1 ↦ p ↦ i 2 ∈ i n s t a n c e s ( o ) × p r o p e r t i e s ( o ) ×
i n s t a n c e s ( o ) ∧

( ∃c1 , c2 ⋅ c1 ∈ C ∧ c2 ∈ C ∧ {c1 , c2 } ⊆
g e t C l a s s e s ( o ) ⇒

( c1 ↦ p ↦ c2 ∈ g e t C l a s sA s s o c i a t i o n s ( o ) ∧ p
∈ g e t C l a s s P r o p e r t i e s ( o ) [ { c1 } ] ∧ i 1 ∈
g e t C l a s s I n s t a n c e s ( o ) [ { c1 } ] ∧ i 2 ∈
g e t C l a s s I n s t a n c e s ( o ) [ { c2 } ] ) )

}
getInstanceAssociations <e x p r e s s i o n > ( o : Onto logy (C , P , I ) )

wel l−de f inednes s i sWDIn s t a n c e sA s s o c i a t i o n s ( o )
d i r e c t d e f i n i t i o n

i n s t a n c eA s s o c i a t i o n s ( o )
isWDOntology <p r e d i c a t e > ( o : Onto logy (C , P , I ) )

d i r e c t d e f i n i t i o n
i sWDCl a s sP r op e r i t e s ( o ) ∧ i sWDCla s s I n s t a n c e s ( o ) ∧

i sWDCla s sAs soc i a t i o n s ( o ) ∧ i sWDIn s t a n c e sA s s o c i a t i o n s ( o )
isItWDOntology <p r e d i c a t e > ( o : Onto logy (C , P , I ) )

wel l−de f inednes s isWDOntology ( o )
d i r e c t d e f i n i t i o n

⊤
ontologyContainsClasses <p r e d i c a t e > ( o : Onto logy (C , P , I ) , cc : ℙ (C) )

wel l−de f inednes s isWDOntology ( o ) , cc ≠ ∅
d i r e c t d e f i n i t i o n

cc ⊆ g e t C l a s s e s ( o )
ontologyContainsProperties <p r e d i c a t e > ( o : Onto logy (C , P , I ) , pp : ℙ ( P ) )

wel l−de f inednes s isWDOntology ( o ) , pp ≠ ∅
d i r e c t d e f i n i t i o n

pp ⊆ g e t P r o p e r t i e s ( o )
ontologyContainsInstances <p r e d i c a t e > ( o : Onto logy (C , P , I ) , i i : ℙ ( I ) )

wel l−de f inednes s isWDOntology ( o ) , i i ≠ ∅
d i r e c t d e f i n i t i o n

i i ⊆ g e t I n s t a n c e s ( o )
getPropertiesOfaClass <e x p r e s s i o n > ( o : Onto logy (C , P , I ) , c : C)

wel l−de f inednes s isWDOntology ( o ) , o n t o l o g yCon t a i n sC l a s s e s ( o , { c
} )

d i r e c t d e f i n i t i o n
g e t C l a s s P r o p e r t i e s ( o ) [ { c } ]

getInstancesOfaClass <e x p r e s s i o n > ( o : Onto logy (C , P , I ) , c : C)
wel l−de f inednes s isWDOntology ( o ) , o n t o l o g yCon t a i n sC l a s s e s ( o , { c

} )
d i r e c t d e f i n i t i o n

g e t C l a s s I n s t a n c e s ( o ) [ { c } ]
isPropertyOfTheClass <p r e d i c a t e > ( o : Onto logy (C , P , I ) , c : C , p : P )

wel l−de f inednes s isWDOntology ( o ) , o n t o l o g yCon t a i n sC l a s s e s ( o , { c
} ) , o n t o l o g yC o n t a i n s P r o p e r t i e s ( o , {p } )

d i r e c t d e f i n i t i o n
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p ∈ g e t P r o p e r t i e s O f aC l a s s ( o , c )
getPropertyRangeClasses <e x p r e s s i o n > ( o : Onto logy (C , P , I ) , p : P )

wel l−de f inednes s isWDOntology ( o ) , o n t o l o g yC o n t a i n s P r o p e r t i e s ( o ,
{p } )

d i r e c t d e f i n i t i o n
{ c2 ∣ ∀c1 ⋅ c1 ∈ g e t C l a s s e s ( o ) ⇒ c1 ↦ p ↦ c2 ∈

g e t C l a s sA s s o c i a t i o n s ( o ) }
getPropertyRangeInstances <e x p r e s s i o n > ( o : Onto logy (C , P , I ) , p : P )

wel l−de f inednes s isWDOntology ( o ) , o n t o l o g yC o n t a i n s P r o p e r t i e s ( o ,
{p } )

d i r e c t d e f i n i t i o n
{ j ∣ ∀ i ⋅ i ∈ g e t I n s t a n c e s ( o ) ⇒ i ↦ p ↦ j ∈

g e t I n s t a n c eA s s o c i a t i o n s ( o ) }
getValueOfAInstanceProperty <e x p r e s s i o n > ( o : Onto logy (C , P , I ) , i : I , p :

P )
wel l−de f inednes s isWDOntology ( o ) , o n t o l o g yC o n t a i n s P r o p e r t i e s ( o ,

{p } ) , o n t o l o g yCo n t a i n s I n s t a n c e s ( o , { i } )
d i r e c t d e f i n i t i o n

g e t I n s t a n c eA s s o c i a t i o n s ( o ) [ { i ↦ p } ]
getClassesOfInstance <e x p r e s s i o n > ( o : Onto logy (C , P , I ) , i : I )

wel l−de f inednes s isWDOntology ( o ) , o n t o l o g yCo n t a i n s I n s t a n c e s ( o , {
i } )

d i r e c t d e f i n i t i o n
g e t C l a s s I n s t a n c e s ( o )−1 [ { i } ]

classContainsProperties <p r e d i c a t e > ( o : Onto logy (C , P , I ) , c : C , pp : ℙ ( P )
)

wel l−de f inednes s isWDOntology ( o ) , o n t o l o g yCon t a i n sC l a s s e s ( o , { c
} ) , o n t o l o g yC o n t a i n s P r o p e r t i e s ( o , pp )

d i r e c t d e f i n i t i o n
pp ⊆ g e t P r o p e r t i e s O f aC l a s s ( o , c )

classContainsInstances <p r e d i c a t e > ( o : Onto logy (C , P , I ) , c : C , i i : ℙ ( I ) )
wel l−de f inednes s isWDOntology ( o ) , o n t o l o g yCon t a i n sC l a s s e s ( o , { c

} ) , o n t o l o g yCo n t a i n s I n s t a n c e s ( o , i i )
d i r e c t d e f i n i t i o n

i i ⊆ g e t I n s t a n c e sO f aC l a s s ( o , c )
instanceHasPropertyValue <p r e d i c a t e > ( o : Onto logy (C , P , I ) , i : I , p : P , v

: I )
wel l−de f inednes s isWDOntology ( o ) , o n t o l o g yCo n t a i n s I n s t a n c e s ( o , {

i , v } ) , o n t o l o g yC o n t a i n s P r o p e r t i e s ( o , {p } )
d i r e c t d e f i n i t i o n

v ∈ g e tVa l u eO fA In s t a n c eP r o p e r t y ( o , i , p )
isA <p r e d i c a t e > ( o : Onto logy (C , P , I ) , c1 : C , c2 : C)

wel l−de f inednes s isWDOntology ( o ) , o n t o l o g yCon t a i n sC l a s s e s ( o , {c1
, c2 } )

d i r e c t d e f i n i t i o n
g e t I n s t a n c e sO f aC l a s s ( o , c1 ) ⊆ g e t I n s t a n c e sO f aC l a s s ( o , c2 )

addInstancesToOntology <e x p r e s s i o n > ( o : Onto logy (C , P , I ) , i i : ℙ ( I ) )
wel l−de f inednes s isWDOntology ( o ) ,¬ o n t o l o g yCo n t a i n s I n s t a n c e s ( o ,

i i )
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d i r e c t d e f i n i t i o n
consOnto logy ( g e t C l a s s e s ( o ) , g e t P r o p e r t i e s ( o ) , g e t I n s t a n c e s ( o )

∪ i i , g e t C l a s s P r o p e r t i e s ( o ) , g e t C l a s s I n s t a n c e s ( o ) ,
g e t C l a s sA s s o c i a t i o n s ( o ) , g e t I n s t a n c eA s s o c i a t i o n s ( o ) )

addInstancesToAClass <e x p r e s s i o n > ( o : Onto logy (C , P , I ) , c : C , i i : ℙ ( I )
)

wel l−de f inednes s isWDOntology ( o ) , o n t o l o g yCon t a i n sC l a s s e s ( o , { c
} ) , o n t o l o g yCo n t a i n s I n s t a n c e s ( o , i i ) ,¬ c l a s s C o n t a i n s I n s t a n c e s
( o , c , i i )

d i r e c t d e f i n i t i o n
consOnto logy ( g e t C l a s s e s ( o ) , g e t P r o p e r t i e s ( o ) , g e t I n s t a n c e s ( o )

, g e t C l a s s P r o p e r t i e s ( o ) , g e t C l a s s I n s t a n c e s ( o ) ∪ ( { c } × i i )
, g e t C l a s sA s s o c i a t i o n s ( o ) , g e t I n s t a n c eA s s o c i a t i o n s ( o ) )

ontologyContainsIpv <p r e d i c a t e > ( o : Onto logy (C , P , I ) , i p v s : ℙ ( I × P ×
I ) )

wel l−de f inednes s isWDOntology ( o )
d i r e c t d e f i n i t i o n

i p v s ⊆ g e t I n s t a n c eA s s o c i a t i o n s ( o )
isWDAddValueOfAInstanceProperty <p r e d i c a t e > ( o : Onto logy (C , P , I ) , i p v s

: ℙ ( I × P × I ) , i : I , p : P , v : I )
d i r e c t d e f i n i t i o n

⊤
addValueOfAInstanceProperty <e x p r e s s i o n > ( o : Onto logy (C , P , I ) , i p v s : ℙ

( I × P × I ) , i : I , p : P , v : I )
wel l−de f inednes s i sWDAddValueOfAIns tanceProper ty ( o , i pvs , i , p ,

v )
d i r e c t d e f i n i t i o n

i p v s ∪ { i ↦ p ↦ v}
isWDRemoveValueOfAInstanceProperty <p r e d i c a t e > ( o : Onto logy (C , P , I ) ,

i p v s : ℙ ( I × P × I ) , i : I , p : P , v : I )
d i r e c t d e f i n i t i o n

⊤
removeValueOfAInstanceProperty <e x p r e s s i o n > ( o : Onto logy (C , P , I ) , i p v s :

ℙ ( I × P × I ) , i : I , p : P , v : I )
wel l−de f inednes s i sWDRemoveValueOfAIns tanceProper ty ( o , i pvs , i ,

p , v )
d i r e c t d e f i n i t i o n

i p v s ⧵ { i ↦ p ↦ v}
isVariableOfOntology <p r e d i c a t e > ( o : Onto logy (C , P , I ) , i p v s : ℙ ( I × P

× I ) )
wel l−de f inednes s isWDOntology ( o )
d i r e c t d e f i n i t i o n

i p v s ⊆ i n s t a n c e s ( o ) × p r o p e r t i e s ( o ) × i n s t a n c e s ( o ) ∧
i p v s ⊆ { i 1 ↦ p ↦ i 2 ∣ i 1 ∈ I ∧ p ∈ P ∧ i 2 ∈ I ∧ i 1 ↦ p ↦

i 2 ∈ i n s t a n c e s ( o ) × p r o p e r t i e s ( o ) × i n s t a n c e s ( o ) ∧
( ∃c1 , c2 ⋅ c1 ∈ C ∧ c2 ∈ C ∧ {c1 , c2 } ⊆

g e t C l a s s e s ( o ) ⇒
( c1 ↦ p ↦ c2 ∈ g e t C l a s sA s s o c i a t i o n s ( o ) ∧ p

∈ g e t C l a s s P r o p e r t i e s ( o ) [ { c1 } ] ∧ i 1 ∈
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g e t C l a s s I n s t a n c e s ( o ) [ { c1 } ] ∧ i 2 ∈
g e t C l a s s I n s t a n c e s ( o ) [ { c2 } ] ) )

}
isWDInstanceHasPropertyValuei <p r e d i c a t e > ( o : Onto logy (C , P , I ) , i p v s :

ℙ ( I × P × I ) , i : I , p : P , v : I )
d i r e c t d e f i n i t i o n

isWDOntology ( o ) ∧ i sV a r i a b l eO fOn t o l o g y ( o , i p v s ) ∧
o n t o l o g yCo n t a i n s I n s t a n c e s ( o , { i , v } ) ∧
o n t o l o g yC o n t a i n s P r o p e r t i e s ( o , {p } )

instanceHasPropertyValuei <p r e d i c a t e > ( o : Onto logy (C , P , I ) , i p v s : ℙ ( I ×
P × I ) , i : I , p : P , v : I )

wel l−de f inednes s i sWDIn s t a n c eHa sP rope r t yVa l u e i ( o , i pvs , i , p , v
)

d i r e c t d e f i n i t i o n
v ∈ i p v s [ { i ↦ p } ]

THEOREMS
thm1 :

∀o , c1 , c2 , c3 ⋅ o ∈ Onto logy (C , P , I ) ∧ isWDOntology ( o ) ∧ c1 ∈
C ∧ c2 ∈ C ∧ c3 ∈ C ∧ o n t o l o g yCon t a i n sC l a s s e s ( o , {c1 , c2 ,
c3 } )

⇒ ( isA ( o , c1 , c2 ) ∧ i sA ( o , c2 , c3 ) ⇒ i sA ( o , c1 , c3 ) )
thm2 :

∀o , cs1 , cs2 ⋅ o ∈ Onto logy (C , P , I ) ∧ isWDOntology ( o ) ∧ cs1 ⊆
C ∧ cs2 ⊆ C ∧ cs1 ≠ ∅ ∧ cs2 ≠ ∅ ∧ o n t o l o g yCon t a i n sC l a s s e s ( o ,
cs1 ) ∧ o n t o l o g yCon t a i n sC l a s s e s ( o , cs2 )

⇒ ( o n t o l o g yCon t a i n sC l a s s e s ( o , cs1 ∪ cs2 ) )
END

Listing 1: Event-B machine modelling the WXR user interface
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ARINC 661 Theory (Subsection 7.1)
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Ontological theory of a chunk of ARINC 661 specification

THEORY
IMPORT THEORY PROJECTS

/ OntologiesTheoryFMICS THEORIES / OntologiesTheoryFMICS /
On t o l og i e sTheo r y . d t f | o rg . ev en t b . theory . c o r e . dep loyedTheoryRoo t
# On t o l og i e sTheo ry

AXIOMATIC DEFINITIONS ARINC661Axiomat isa t ion :
TYPES ARINC661Classes , ARINC66Proper t ies , ARINC661Instances
OPERATORS

ARINC661_BOOL <e x p r e s s i o n > ( ) : ARINC661Classes
ARINC661_BOOL_EXTENDED <e x p r e s s i o n > ( ) : ARINC661Classes
A661_TRUE <e x p r e s s i o n > ( ) : ARINC661Instances
A661_FALSE <e x p r e s s i o n > ( ) : ARINC661Instances
A661_TRUE_WITH_VALIDATION <e x p r e s s i o n > ( ) : ARINC661Instances
ARINC661_STRING_CLASS <e x p r e s s i o n > ( ) : ARINC661Classes
ARINC661_STRING_INSTANCES <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances

)
A661_EDIT_BOX_NUMERIC_VALUES_CLASS <e x p r e s s i o n > ( ) :

ARINC661Classes
A661_EDIT_BOX_NUMERIC_VALUES <e x p r e s s i o n > ( ) : ℙ (

ARINC661Instances )
A661_EDIT_BOX_NUMERIC_ADMISSIBLE_VALUES <e x p r e s s i o n > ( ) : ℙ (

ARINC661Instances )
WidgetTypeClass <e x p r e s s i o n > ( ) : ARINC661Classes
WidgetIdentClass <e x p r e s s i o n > ( ) : ARINC661Classes
WidgetTypeInstances <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances )
WidgetIdentInstances <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances )
NoneIdent <e x p r e s s i o n > ( ) : ARINC661Instances
Label <e x p r e s s i o n > ( ) : ARINC661Classes
RadioBox <e x p r e s s i o n > ( ) : ARINC661Classes
CheckButton <e x p r e s s i o n > ( ) : ARINC661Classes
PushButton <e x p r e s s i o n > ( ) : ARINC661Classes
ToggleButton <e x p r e s s i o n > ( ) : ARINC661Classes
ToggleState <e x p r e s s i o n > ( ) : ARINC661Classes
EditBoxNumeric <e x p r e s s i o n > ( ) : ARINC661Classes
hasWidgetType <e x p r e s s i o n > ( ) : ARINC66Proper t i es
hasWidgetIdent <e x p r e s s i o n > ( ) : ARINC66Proper t i es
hasParentIdent <e x p r e s s i o n > ( ) : ARINC66Proper t i es
hasVisible <e x p r e s s i o n > ( ) : ARINC66Proper t i es
hasEnable <e x p r e s s i o n > ( ) : ARINC66Proper t i es
hasLabelStringForLabel <e x p r e s s i o n > ( ) : ARINC66Proper t i es
hasAnonymous <e x p r e s s i o n > ( ) : ARINC66Proper t i es
hasChildrenForRadioBox <e x p r e s s i o n > ( ) : ARINC66Proper t i es
hasCheckButtonState <e x p r e s s i o n > ( ) : ARINC66Proper t i es
hasLabelStringForCheckButton <e x p r e s s i o n > ( ) : ARINC66Proper t i es
hasLabelStringForPushButton <e x p r e s s i o n > ( ) : ARINC66Proper t i es
hasToggleButtonState <e x p r e s s i o n > ( ) : ARINC66Proper t i es
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hasLabelStringForToggleButton <e x p r e s s i o n > ( ) : ARINC66Proper t i es
hasValue <e x p r e s s i o n > ( ) : ARINC66Proper t i es
LabelInstances <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances )
RadioBoxInstances <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances )
CheckButtonInstances <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances )
PushButtonInstances <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances )
ToggleButtonInstances <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances )
EditBoxNumericInstances <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances )
CheckButtonStateClass <e x p r e s s i o n > ( ) : ARINC661Classes
ToggleButtonStateClass <e x p r e s s i o n > ( ) : ARINC661Classes
SELECTED <e x p r e s s i o n > ( ) : ARINC661Instances
UNSELECTED <e x p r e s s i o n > ( ) : ARINC661Instances
WidgetsInstances <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances )
wellBuiltClassProperties <e x p r e s s i o n > ( ) : ℙ ( ARINC661Classes ×

ARINC66Proper t i es )
wellBuiltClassAssociations <e x p r e s s i o n > ( ) : ℙ ( ARINC661Classes ×

ARINC66Proper t i es × ARINC661Classes )
wellbuiltTypesElements <e x p r e s s i o n > ( ) : ℙ ( ARINC661Classes ×

ARINC661Instances )
isWDRadioBox <p r e d i c a t e > ( o : Onto logy ( ARINC661Classes ,

ARINC66Proper t ies , ARINC661Instances ) ) :
wel l−de f inednes s isWDOntology ( o )

isWDEditBoxNumeric <p r e d i c a t e > ( o : Onto logy ( ARINC661Classes ,
ARINC66Proper t ies , ARINC661Instances ) ) :

wel l−de f inednes s isWDOntology ( o )
isWDARINC661Ontology <p r e d i c a t e > ( o : Onto logy ( ARINC661Classes ,

ARINC66Proper t ies , ARINC661Instances ) ) :
consARINC661Ontology <e x p r e s s i o n > ( i i : ℙ ( ARINC661Instances ) , c i i :

ℙ ( ARINC661Classes × ARINC661Instances ) , i p v s : ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances ) )
: Onto logy ( ARINC661Classes , ARINC66Proper t ies ,
ARINC661Instances )

wel l−de f inednes s isWDARINC661Ontology ( consOnto logy (
ARINC661Classes , ARINC66Proper t ies , i i ,
w e l l B u i l t C l a s s P r o p e r t i e s , w e l l b u i l t T y p e sE l emen t s ∪ c i i ,
w e l l B u i l t C l a s sA s s o c i a t i o n s , i p v s ) )

isVariableOfARINC661Ontology <p r e d i c a t e > ( o : Onto logy (
ARINC661Classes , ARINC66Proper t ies , ARINC661Instances ) , u i :
ℙ ( ARINC661Instances × ARINC66Proper t i es × ARINC661Instances )
) :

wel l−de f inednes s isWDARINC661Ontology ( o )
AXIOMS

axm1 :
p a r t i t i o n ( ARINC661Classes , {ARINC661_BOOL} , {

ARINC661_STRING_CLASS} , {Widge tTypeClass } , {
Widg e t I d e n tC l a s s } , {A661_EDIT_BOX_NUMERIC_VALUES_CLASS} ,

{ Labe l } , {RadioBox } , { CheckBut ton } , { PushBut ton
} , { Togg l eBu t t on } , { Edi tBoxNumeric } , {
Che ckBu t t o nS t a t eC l a s s } , {
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Togg l eBu t t o nS t a t eC l a s s } )
axm2 :

p a r t i t i o n ( ARINC66Proper t ies , { hasWidgetType } , { h a sWidge t I d en t
} , { h a s P a r e n t I d e n t } , { h a sV i s i b l e } , { ha sEnab l e } ,

{ h a sL a b e l S t r i n gF o rL a b e l } , {hasAnonymous } , {
ha sCh i l d r enFo rRad ioBox } , { h a sCheckBu t t o nS t a t e } , {
h a sTogg l eBu t t o nS t a t e } ,

{ h a sLabe l S t r i n gFo rChe ckBu t t o n } , {
h a sL ab e l S t r i n gFo rPu s hBu t t o n } , {
h a sL ab e l S t r i n gFo rTogg l eBu t t o n } , { h a s P a r e n t I d e n t } , {
hasVa lue } )

axm3 :
A661_EDIT_BOX_NUMERIC_VALUES ≠ ∅ ∧ ARINC661_STRING_INSTANCES

≠ ∅ ∧ Widg e t I d e n t I n s t a n c e s ≠ ∅ ∧ Widge tType In s t an c e s ≠ ∅ ∧
L a b e l I n s t a n c e s ≠ ∅∧ Rad ioBox In s t a n c e s ≠ ∅ ∧

CheckBu t t o n I n s t a n c e s = ∅ ∧ Pu s hBu t t o n I n s t a n c e s ≠ ∅ ∧
Togg l eBu t t o n I n s t a n c e s ≠ ∅ ∧ Ed i tBoxNume r i c I n s t a n c e s ≠ ∅

axm4 :
NoneIden t ∈ Widg e t I d e n t I n s t a n c e s

axm5 :
p a r t i t i o n ( ARINC661Instances , {A661_TRUE} , {A661_FALSE} , {

A661_TRUE_WITH_VALIDATION} , ARINC661_STRING_INSTANCES ,
Widge tType In s t ance s , W i d g e t I d e n t I n s t a n c e s ,
A661_EDIT_BOX_NUMERIC_VALUES ,

L a b e l I n s t a n c e s , Rad ioBox In s t ance s , CheckBu t t on I n s t a n c e s
, P u s hBu t t o n I n s t a n c e s , Ed i tBoxNumer i c In s t ance s , {
SELECTED} , {UNSELECTED})

axm6 :
W i d g e t s I n s t a n c e s = L a b e l I n s t a n c e s ∪ Rad ioBox In s t a n c e s ∪

CheckBu t t o n I n s t a n c e s ∪ Pu s hBu t t o n I n s t a n c e s ∪
Togg l eBu t t o n I n s t a n c e s ∪ Ed i tBoxNume r i c I n s t a n c e s

axm7 :
A661_EDIT_BOX_NUMERIC_ADMISSIBLE_VALUES ⊆

A661_EDIT_BOX_NUMERIC_VALUES ∧
A661_EDIT_BOX_NUMERIC_ADMISSIBLE_VALUES ≠ ∅

wellBuiltClassProperties :
w e l l B u i l t C l a s s P r o p e r t i e s = ( { Labe l } × { hasWidgetType ,

ha sWidge t I den t , h a s P a r e n t I d e n t , h a sV i s i b l e ,
h a sL ab e l S t r i n gFo rL ab e l , hasAnonymous } ) ∪

( { RadioBox} × { hasWidgetType , ha sWidge t I den t ,
h a s P a r e n t I d e n t , h a sV i s i b l e , hasEnab le ,
ha sCh i l d r enFo rRad ioBox } ) ∪

( { CheckBut ton } × { hasWidgetType , ha sWidge t I den t
, h a s P a r e n t I d e n t , h a sV i s i b l e , hasEnab le ,
h a sCheckBu t t onS t a t e ,
h a sLab e l S t r i n gFo rChe ckBu t t o n } ) ∪

( { Togg l eBu t t on } × { hasWidgetType ,
ha sWidge t I den t , h a s P a r e n t I d e n t , h a sV i s i b l e ,
hasEnab le , h a sTogg l eBu t t o nS t a t e ,
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h a sL ab e l S t r i n gFo rTogg l eBu t t o n } ) ∪
( { PushBut ton } × { hasWidgetType , ha sWidge t I den t ,

h a s P a r e n t I d e n t , h a sV i s i b l e , hasEnab le ,
h a sL ab e l S t r i n gFo rPu s hBu t t o n } ) ∪

( { Edi tBoxNumeric } × { hasWidgetType ,
ha sWidge t I den t , h a s P a r e n t I d e n t , h a sV i s i b l e ,
hasEnab le , hasVa lue } )

wellBuiltClassAssociations :
w e l l B u i l t C l a s s A s s o c i a t i o n s = ( { Labe l ↦ hasWidgetType ↦

WidgetTypeClass , Labe l ↦ ha sWidge t I d en t ↦
Widge t I d en tC l a s s , Labe l ↦ h a s P a r e n t I d e n t ↦
Widge t I d en tC l a s s ,

Labe l ↦ h a sV i s i b l e ↦ ARINC661_BOOL , Labe l ↦
h a sL a b e l S t r i n gF o rL a b e l ↦

ARINC661_STRING_CLASS , Labe l ↦
hasAnonymous ↦ ARINC661_BOOL})

∪
( { RadioBox ↦ hasWidgetType ↦ WidgetTypeClass ,

RadioBox ↦ ha sWidge t I d en t ↦
Widge t I d en tC l a s s , RadioBox ↦
h a s P a r e n t I d e n t ↦ Widge t I d en tC l a s s ,

RadioBox ↦ h a sV i s i b l e ↦ ARINC661_BOOL ,
RadioBox ↦ hasEnab l e ↦
ARINC661_BOOL_EXTENDED, RadioBox ↦
hasCh i l d r enFo rRad ioBox ↦ Widge t I d e n tC l a s s
} )

∪
( { CheckBut ton ↦ hasWidgetType ↦

WidgetTypeClass , CheckBut ton ↦
ha sWidge t I d en t ↦ Widge t I d en tC l a s s ,
CheckBut ton ↦ h a s P a r e n t I d e n t ↦
Widge t I d en tC l a s s ,

CheckBut ton ↦ h a sV i s i b l e ↦ ARINC661_BOOL ,
CheckBut ton ↦ hasEnab l e↦
ARINC661_BOOL_EXTENDED, CheckBut ton ↦
ha sChe ckBu t t o nS t a t e ↦
CheckBu t t onS t a t eC l a s s ,

CheckBut ton ↦ ha sLab e l S t r i n gFo rChe ckBu t t o n
↦ ARINC661_STRING_CLASS})

∪
( { Togg l eBu t t on ↦ hasWidgetType ↦

WidgetTypeClass , Togg l eBu t t on ↦
ha sWidge t I d en t ↦ Widge t I d en tC l a s s ,
Togg l eBu t t on ↦ h a s P a r e n t I d e n t ↦
Widge t I d en tC l a s s ,

Togg l eBu t t on ↦ h a sV i s i b l e ↦ ARINC661_BOOL ,
Togg l eBu t t on ↦ hasEnab l e ↦
ARINC661_BOOL_EXTENDED, Togg l eBu t t on ↦
h a sTogg l eBu t t o nS t a t e ↦
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Togg l eBu t t o nS t a t eC l a s s ,
Togg l eBu t t on ↦ h a sL ab e l S t r i n gFo rTogg l eBu t t o n

↦ ARINC661_STRING_CLASS})
∪
( { PushBut ton ↦ hasWidgetType ↦

WidgetTypeClass , PushBut ton ↦
ha sWidge t I d en t ↦ Widge t I d en tC l a s s ,
PushBut ton ↦ h a s P a r e n t I d e n t ↦
Widge t I d en tC l a s s ,

PushBut ton ↦ h a sV i s i b l e ↦ ARINC661_BOOL ,
PushBut ton ↦ hasEnab l e ↦
ARINC661_BOOL_EXTENDED,

PushBut ton ↦ h a sL ab e l S t r i n gFo rPu s hBu t t o n ↦
ARINC661_STRING_CLASS})

∪
( { Edi tBoxNumeric ↦ hasWidgetType ↦

WidgetTypeClass , Edi tBoxNumeric ↦
ha sWidge t I d en t ↦ Widge t I d en tC l a s s ,
Edi tBoxNumeric ↦ h a s P a r e n t I d e n t ↦
Widge t I d en tC l a s s ,

Edi tBoxNumeric ↦ h a sV i s i b l e ↦
ARINC661_BOOL , Edi tBoxNumeric ↦
hasEnab l e ↦ ARINC661_BOOL_EXTENDED,
Edi tBoxNumeric ↦ hasVa lue ↦
A661_EDIT_BOX_NUMERIC_VALUES_CLASS})

wellbuiltTypesElements :
w e l l b u i l t T y p e sE l emen t s = ( {ARINC661_BOOL} × {A661_TRUE ,

A661_FALSE}) ∪
( {ARINC661_BOOL_EXTENDED} × {A661_TRUE ,

A661_FALSE , A661_TRUE_WITH_VALIDATION}) ∪
( {ARINC661_STRING_CLASS} ×

ARINC661_STRING_INSTANCES ) ∪
( { Widge tTypeClass } × Widge tType In s t an c e s ) ∪
( { W idg e t I d e n tC l a s s } × Widg e t I d e n t I n s t a n c e s ) ∪
( {A661_EDIT_BOX_NUMERIC_VALUES_CLASS} ×

A661_EDIT_BOX_NUMERIC_VALUES) ∪
( { Che ckBu t t o nS t a t eC l a s s } × {SELECTED,

UNSELECTED})
consARINC661Ontology :

∀ i i , c i i , i p v s ⋅ i i ∈ ℙ ( ARINC661Instances ) ∧ c i i ∈ ℙ (
ARINC661Classes × ARINC661Instances ) ∧ i p v s ∈ ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances )
∧

we l l b u i l t T y p e sE l emen t s ∩ c i i = ∅ ∧ i i ⊆
Widg e t s I n s t a n c e s

⇒
consARINC661Ontology ( i i , c i i , i p v s ) = consOnto logy (

ARINC661Classes , ARINC66Proper t ies , i i ,
w e l l B u i l t C l a s s P r o p e r t i e s , w e l l b u i l t T y p e sE l emen t s
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∪ c i i , w e l l B u i l t C l a s sA s s o c i a t i o n s , i p v s )
isWDRadioBox :

∀o⋅ o ∈ Onto logy ( ARINC661Classes , ARINC66Proper t ies ,
ARINC661Instances ) ⇒

( isWDRadioBox ( o ) ⇔
(

∀rb , b1 , b2⋅ rb ∈ Rad ioBox In s t a n c e s ∧ b1 ∈
CheckBu t t o n I n s t a n c e s ∧ b2 ∈ CheckBu t t o n I n s t a n c e s ∧

rb ↦ hasCh i l d r enFo rRad ioBox ↦ b1 ∈
g e t I n s t a n c eA s s o c i a t i o n s ( o ) ∧ rb ↦
hasCh i l d r enFo rRad ioBox ↦ b2 ∈
g e t I n s t a n c eA s s o c i a t i o n s ( o )

⇒ ( b1 ↦ ha sChe ckBu t t o nS t a t e ↦ SELECTED ∈
g e t I n s t a n c eA s s o c i a t i o n s ( o ) ∧ b2 ↦ ha sChe ckBu t t o nS t a t e ↦
SELECTED ∈ g e t I n s t a n c eA s s o c i a t i o n s ( o ) ⇒ b1 = b2 )

) ∧

(
∀rb , b1 , b2⋅ rb ∈ Rad ioBox In s t a n c e s ∧ b1 ∈

Togg l eBu t t o n I n s t a n c e s ∧ b2 ∈ Togg l eBu t t o n I n s t a n c e s ∧
rb ↦ hasCh i l d r enFo rRad ioBox ↦ b1 ∈

g e t I n s t a n c eA s s o c i a t i o n s ( o ) ∧ rb ↦
hasCh i l d r enFo rRad ioBox ↦ b2 ∈
g e t I n s t a n c eA s s o c i a t i o n s ( o )

⇒ ( b1 ↦ h a sTogg l eBu t t o nS t a t e ↦ SELECTED ∈
g e t I n s t a n c eA s s o c i a t i o n s ( o ) ∧ b2 ↦ h a sTogg l eBu t t o nS t a t e
↦ SELECTED ∈ g e t I n s t a n c eA s s o c i a t i o n s ( o ) ⇒ b1 = b2 )

) )
isWDEditBoxNumeric :

∀o⋅ o ∈ Onto logy ( ARINC661Classes , ARINC66Proper t ies ,
ARINC661Instances ) ⇒

( isWDRadioBox ( o ) ⇔ (∀ed , v ⋅ ed ↦ hasVa lue ↦ v ∈
g e t I n s t a n c eA s s o c i a t i o n s ( o ) ⇒ v ∈
A661_EDIT_BOX_NUMERIC_ADMISSIBLE_VALUES) )

isWDARINC661Ontology :
∀o⋅ o ∈ Onto logy ( ARINC661Classes , ARINC66Proper t ies ,

ARINC661Instances ) ⇒
( isWDOntology ( o ) ∧ isWDRadioBox ( o ) ∧ isWDEditBoxNumeric

( o ) ⇒ isWDARINC661Ontology ( o ) )
isVariableOfARINC661Ontology :

∀o , i p v s ⋅ o ∈ Onto logy ( ARINC661Classes , ARINC66Proper t ies ,
ARINC661Instances ) ∧ i p v s ∈ ℙ ( ARINC661Instances ×
ARINC66Proper t i es × ARINC661Instances ) ⇒

( isWDARINC661Ontology ( consOnto logy ( g e t C l a s s e s ( o ) ,
g e t P r o p e r t i e s ( o ) , g e t I n s t a n c e s ( o ) ,
g e t C l a s s P r o p e r t i e s ( o ) , g e t C l a s s I n s t a n c e s ( o ) ,
g e t C l a s sA s s o c i a t i o n s ( o ) , g e t I n s t a n c eA s s o c i a t i o n s ( o ) )
)
⇒ i sVar iab leOfARINC661Onto logy ( o , i p v s ) )
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THEOREMS
thm1 :

∀ i i , c i i , i p v s ⋅ i i ∈ ℙ ( ARINC661Instances ) ∧ c i i ∈ ℙ (
ARINC661Classes × ARINC661Instances ) ∧ i p v s ∈ ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances ) ∧

we l l b u i l t T y p e sE l emen t s ∩ c i i = ∅ ∧ i i ⊆
Widg e t s I n s t a n c e s

⇒
i sWDCl a s sP r op e r i t e s ( consARINC661Ontology ( i i , c i i ,

i p v s ) )
thm2 :

∀ i i , c i i , i p v s ⋅ i i ∈ ℙ ( ARINC661Instances ) ∧ c i i ∈ ℙ (
ARINC661Classes × ARINC661Instances ) ∧ i p v s ∈ ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances ) ∧

we l l b u i l t T y p e sE l emen t s ∩ c i i = ∅ ∧ i i ⊆
Widg e t s I n s t a n c e s

⇒

i sWDCla s sAs soc i a t i o n s ( consARINC661Ontology ( i i , c i i ,
i p v s ) )

thm3 :
∀ i i , c i i , i p v s ⋅ i i ∈ ℙ ( ARINC661Instances ) ∧ c i i ∈ ℙ (

ARINC661Classes × ARINC661Instances ) ∧ i p v s ∈ ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances ) ∧

we l l b u i l t T y p e sE l emen t s ∩ c i i = ∅ ∧ i i ⊆
Widg e t s I n s t a n c e s

⇒
( i sWDCl a s sP r op e r i t e s ( consARINC661Ontology ( i i , c i i ,

i p v s ) ) ∧ i sWDCla s sAs soc i a t i o n s (
consARINC661Ontology ( i i , c i i , i p v s ) ) )

END
Listing 2: Event-B machine modelling the WXR user interface
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WXR Theory (Subsection 7.2)
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Event-B theory of contextual information used in WXR model

THEORY
IMPORT THEORY PROJECTS

/ WidgetTheory THEORIES / WidgetTheory / ARINC661Theory . d t f | o rg .
ev en t b . theory . c o r e . dep loyedTheoryRoo t #ARINC661Theory

AXIOMATIC DEFINITIONS WXRUIDesc r ip to inAxioma t i s a i ton :
OPERATORS

A661WXROntology <e x p r e s s i o n > ( ) : Onto logy ( ARINC661Classes ,
ARINC66Proper t ies , ARINC661Instances )

Instances <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances )
ClassInstances <e x p r e s s i o n > ( ) : ℙ ( ARINC661Classes ×

ARINC661Instances )
InstanceAssociation <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances ×

ARINC66Proper t i es × ARINC661Instances )
MODESELECTIONLabel <e x p r e s s i o n > ( ) : ARINC661Instances
OFF1Label <e x p r e s s i o n > ( ) : ARINC661Instances
STDBYLabel <e x p r e s s i o n > ( ) : ARINC661Instances
TSTLabel <e x p r e s s i o n > ( ) : ARINC661Instances
WXONLabel <e x p r e s s i o n > ( ) : ARINC661Instances
WXALabel <e x p r e s s i o n > ( ) : ARINC661Instances
TITLSELECTIONLabel <e x p r e s s i o n > ( ) : ARINC661Instances
CRTL1Label <e x p r e s s i o n > ( ) : ARINC661Instances
AUTOLabel <e x p r e s s i o n > ( ) : ARINC661Instances
STABILIZATIONLabel <e x p r e s s i o n > ( ) : ARINC661Instances
CRTL2Label <e x p r e s s i o n > ( ) : ARINC661Instances
OFF2Label <e x p r e s s i o n > ( ) : ARINC661Instances
TITLANGLELabel <e x p r e s s i o n > ( ) : ARINC661Instances
MODESELECTIONString <e x p r e s s i o n > ( ) : ARINC661Instances
STDBYString <e x p r e s s i o n > ( ) : ARINC661Instances
TSTString <e x p r e s s i o n > ( ) : ARINC661Instances
WXONString <e x p r e s s i o n > ( ) : ARINC661Instances
WXAString <e x p r e s s i o n > ( ) : ARINC661Instances
OFF1String <e x p r e s s i o n > ( ) : ARINC661Instances
TITLSELECTIONString <e x p r e s s i o n > ( ) : ARINC661Instances
CRTL1String <e x p r e s s i o n > ( ) : ARINC661Instances
AUTOString <e x p r e s s i o n > ( ) : ARINC661Instances
STABILIZATIONString <e x p r e s s i o n > ( ) : ARINC661Instances
CRTL2String <e x p r e s s i o n > ( ) : ARINC661Instances
OFF2String <e x p r e s s i o n > ( ) : ARINC661Instances
TITLANGLEString <e x p r e s s i o n > ( ) : ARINC661Instances
OFF1CheckButton <e x p r e s s i o n > ( ) : ARINC661Instances
STDBYCheckButton <e x p r e s s i o n > ( ) : ARINC661Instances
TSTCheckButton <e x p r e s s i o n > ( ) : ARINC661Instances
TiltSectionCTRLToogleButton <e x p r e s s i o n > ( ) : ARINC661Instances
TiltSectionAUTOToogleButton <e x p r e s s i o n > ( ) : ARINC661Instances
StabilizationCRTLToogleButton <e x p r e s s i o n > ( ) : ARINC661Instances
StabilizationOFFToogleButton <e x p r e s s i o n > ( ) : ARINC661Instances
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WXONCheckButton <e x p r e s s i o n > ( ) : ARINC661Instances
WXACheckButton <e x p r e s s i o n > ( ) : ARINC661Instances
TITLANGLEEditNumericBox <e x p r e s s i o n > ( ) : ARINC661Instances
WXRLabels <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances )
WXRcheckButtons <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances )
WXRToggleButtons <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances )
WXRradioBoxes <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances )
WXRradioBoxModeSelection <e x p r e s s i o n > ( ) : ARINC661Instances
WXRradioBoxTiltSelection <e x p r e s s i o n > ( ) : ARINC661Instances
WXRradioBoxStabilization <e x p r e s s i o n > ( ) : ARINC661Instances
MODESELECTIONLabelWidgetIdent <e x p r e s s i o n > ( ) :

ARINC661Instances
OFF1LabelWidgetIdent <e x p r e s s i o n > ( ) : ARINC661Instances
STDBYLabelWidgetIdent <e x p r e s s i o n > ( ) : ARINC661Instances
TSTLabelWidgetIdent <e x p r e s s i o n > ( ) : ARINC661Instances
WXONLabelWidgetIdent <e x p r e s s i o n > ( ) : ARINC661Instances
WXALabelWidgetIdent <e x p r e s s i o n > ( ) : ARINC661Instances
TITLLabelWidgetIdent <e x p r e s s i o n > ( ) : ARINC661Instances
CRTL1LabelWidgetIdent <e x p r e s s i o n > ( ) : ARINC661Instances
AUTOSLabelWidgetIdent <e x p r e s s i o n > ( ) : ARINC661Instances
STABILIZATIONLabelWidgetIdent <e x p r e s s i o n > ( ) : ARINC661Instances
CRTL2LabelWidgetIdent <e x p r e s s i o n > ( ) : ARINC661Instances
OFF2LabelWidgetIdent <e x p r e s s i o n > ( ) : ARINC661Instances
TITLANGLELabelWidgetIdent <e x p r e s s i o n > ( ) : ARINC661Instances
OFF1CheckButtonWidgetIdent <e x p r e s s i o n > ( ) : ARINC661Instances
STDBYCheckButtonWidgetIdent <e x p r e s s i o n > ( ) : ARINC661Instances
TSTCheckButtonWidgetIdent <e x p r e s s i o n > ( ) : ARINC661Instances
TITLSELECTIONLabelWidgetIdent <e x p r e s s i o n > ( ) : ARINC661Instances
TiltSectionCTRLToggleButtonWidgetIdent <e x p r e s s i o n > ( ) :

ARINC661Instances
TiltSectionAUTOToggleButtonWidgetIdent <e x p r e s s i o n > ( ) :

ARINC661Instances
StabilizationCRTLToggleButtonWidgetIdent <e x p r e s s i o n > ( ) :

ARINC661Instances
StabilizationOFFToggleButtonWidgetIdent <e x p r e s s i o n > ( ) :

ARINC661Instances
WXONCheckButtonWidgetIdent <e x p r e s s i o n > ( ) : ARINC661Instances
WXACheckButtonWidgetIdent <e x p r e s s i o n > ( ) : ARINC661Instances
MODESELECTIONRadioBoxWidgetIdent <e x p r e s s i o n > ( ) :

ARINC661Instances
TITLANGLEEditNumericBoxWidgetIdent <e x p r e s s i o n > ( ) :

ARINC661Instances
WXRradioBoxModeSelectionWidgetIdent <e x p r e s s i o n > ( ) :

ARINC661Instances
WXRradioBoxTiltSelectionWidgetIdent <e x p r e s s i o n > ( ) :

ARINC661Instances
WXRradioBoxStabilizationWidgetIdent <e x p r e s s i o n > ( ) :

ARINC661Instances
WXRStrings <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances )
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WXRWidgetIdents <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances )
WXREditNumericBoxes <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances )
iaLabels <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances ×

ARINC66Proper t i es × ARINC661Instances )
iaCheckBttons <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances ×

ARINC66Proper t i es × ARINC661Instances )
iaToggleButtons <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances ×

ARINC66Proper t i es × ARINC661Instances )
ioRadioBoxes <e x p r e s s i o n > ( ) : ℙ ( ARINC661Instances ×

ARINC66Proper t i es × ARINC661Instances )
initiator <e x p r e s s i o n > ( o : Onto logy ( ARINC661Classes ,

ARINC66Proper t ies , ARINC661Instances ) ) : ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances )

wel l−de f inednes s isWDARINC661Ontology ( o )
AXIOMS

WXRLabels :
p a r t i t i o n (WXRLabels , {MODESELECTIONLabel} , {OFF1Label } , {

STDBYLabel } , {TSTLabel } , {WXONLabel} ,
{WXALabel } , {TITLSELECTIONLabel } , {CRTL1Label } , {AUTOLabel } ,

{STABILIZATIONLabel } ,
{CRTL2Label } , {OFF2Label } , {TITLANGLELabel}

)
WXRStrings :

p a r t i t i o n ( WXRStrings , {MODESELECTIONString } , {OFF1Str ing } , {
STDBYString } , { TSTSt r ing } , {WXONString } ,

{WXAString } , {TITLSELECTIONString } , {CRTL1String } , {
AUTOString } , {STABILIZATIONString } ,

{CRTL2String } , {OFF2Str ing } , {TITLANGLEString}
)

WXRcheckButtons :
p a r t i t i o n ( WXRcheckButtons , {OFF1CheckButton } , {

STDBYCheckButton } , {TSTCheckButton } , {WXONCheckButton } , {
WXACheckButton } )

WXRToggleButtons :
p a r t i t i o n ( WXRToggleButtons , { T i l t Sec t i onCTRLToog l eBu t t on } , {

T i l tSec t ionAUTOToog leBu t ton } , {
S t a b i l i z a t i o nCRTLToog l eBu t t o n } , {
S t a b i l i z a t i o nOFFToog l eBu t t o n } )

WXRradioBoxes :
p a r t i t i o n (WXRradioBoxes , {WXRradioBoxModeSelection } , {

WXRrad ioBoxT i l tSe l e c t i on } , {WXRrad ioBoxS t ab i l i z a t i on } )

WXREditNumericBoxes :
WXREditNumericBoxes = {TITLANGLEEditNumericBox}

WXRWidgetIdents :
p a r t i t i o n ( WXRWidgetIdents , {MODESELECTIONLabelWidgetIdent } ,

{ OFF1Labe lWidge t Iden t } , { STDBYLabelWidgetIdent } , {
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TSTLabe lWidge t Iden t } , {WXONLabelWidgetIdent } , {
WXALabelWidgetIdent } ,

{ TITLLabe lWidge t Iden t } , { CRTL1LabelWidgetIdent } , {
AUTOSLabelWidgetIdent } , { STABILIZATIONLabelWidgetIdent } ,
{ CRTL2LabelWidgetIdent } ,

{ OFF2Labe lWidge t Iden t } , {TITLANGLELabelWidgetIdent } , {
OFF1CheckBut tonWidget Ident } , {
STDBYCheckButtonWidgetIdent } ,

{ TSTCheckBut tonWidge t Iden t } , {
T i l t S e c t i onCTRLTogg l eBu t t onWidge t I d en t } , {
T i l tSec t i onAUTOTogg l eBu t t onWidge t I den t } , {
TITLSELECTIONLabelWidgetIdent } ,

{ S t a b i l i z a t i o nCRTLTogg l eBu t t o nWidg e t I d e n t } ,
{ S t a b i l i z a t i o nOFFTogg l eBu t t o nW idg e t I d e n t } , {

WXONCheckButtonWidgetIdent } , {WXACheckButtonWidgetIdent
} , {MODESELECTIONRadioBoxWidgetIdent } ,

{TITLANGLEEditNumericBoxWidgetIdent } , {
WXRrad i oBoxS t ab i l i z a t i onWidge t I d en t } , {
WXRradioBoxModeSelec t ionWidget Ident } , {
WXRrad ioBoxT i l t S e l e c t i onWidge t I d en t }

)
instancesAsSubsets :

WXRLabels ⊆ L a b e l I n s t a n c e s ∧
WXRcheckButtons ⊆ CheckBu t t o n I n s t a n c e s ∧
WXRStrings ⊆ ARINC661_STRING_INSTANCES ∧
WXRToggleButtons ⊆ Togg l eBu t t o n I n s t a n c e s ∧
WXREditNumericBoxes ⊆ Ed i tBoxNume r i c I n s t a n c e s ∧
WXRradioBoxes ⊆ Rad ioBox In s t a n c e s ∧
WXRWidgetIdents ⊆ Widg e t I d e n t I n s t a n c e s

Instances :
p a r t i t i o n ( I n s t a n c e s , WXRLabels , WXRcheckButtons , WXRStrings ,

WXRToggleButtons , WXREditNumericBoxes , WXRradioBoxes ,
WXRWidgetIdents )

ClassInstances :
C l a s s I n s t a n c e s = ( { Labe l } × WXRLabels ) ∪

( {ARINC661_STRING_CLASS} × WXRStrings ) ∪
( { CheckBut ton } × WXRcheckButtons ) ∪
( { Togg l eBu t t on } × WXRToggleButtons ) ∪
( { RadioBox} × WXRradioBoxes ) ∪
( { W idg e t I d e n tC l a s s } × WXRWidgetIdents )

iaLabels :
i a L a b e l s = { MODESELECTIONLabel ↦ h a sL a b e l S t r i n g F o rL a b e l ↦

MODESELECTIONString , OFF1Label ↦ h a sL a b e l S t r i n g F o rL a b e l ↦
OFF1Str ing ,
STDBYLabel ↦ h a sL a b e l S t r i n gF o rL a b e l ↦ STDBYString ,

TSTLabel ↦ h a sL a b e l S t r i n gF o rL a b e l ↦ TSTStr ing ,
STDBYLabel ↦ h a sL a b e l S t r i n gF o rL a b e l ↦ STDBYString ,

20



TSTLabel ↦ h a sL a b e l S t r i n gF o rL a b e l ↦ TSTStr ing ,
WXONLabel ↦ h a sL a b e l S t r i n g F o rL a b e l ↦ WXONString ,

WXALabel ↦ h a sL a b e l S t r i n gF o rL a b e l ↦ WXAString ,
TITLSELECTIONLabel ↦ h a sL a b e l S t r i n g F o rL a b e l ↦

TITLSELECTIONString , CRTL1Label ↦
h a sL a b e l S t r i n g F o rL a b e l ↦ CRTL1String ,

AUTOLabel ↦ h a sL a b e l S t r i n g F o rL a b e l ↦ AUTOString ,
STABILIZATIONLabel ↦ h a sL a b e l S t r i n g F o rL a b e l ↦
STABILIZATIONString ,

CRTL2Label ↦ h a sL a b e l S t r i n gF o rL a b e l ↦ CRTL2String ,
OFF2Label ↦ h a sL a b e l S t r i n g F o rL a b e l ↦ OFF2Str ing ,

TITLANGLELabel ↦ h a sL a b e l S t r i n g F o rL a b e l ↦
TITLANGLEString

} ∪
(WXRLabels × { h a sV i s i b l e } × {A661_TRUE}) ∪ (WXRLabels

× {hasAnonymous} × {A661_FALSE}) ∪

{MODESELECTIONLabel ↦ ha sWidge t I d en t ↦
MODESELECTIONLabelWidgetIdent , OFF1Label ↦
ha sWidge t I d en t ↦ OFF1LabelWidget Ident ,

STDBYLabel ↦ ha sWidge t I d en t ↦ STDBYLabelWidgetIdent ,
TSTLabel ↦ ha sWidge t I d en t ↦ TSTLabelWidget Iden t ,

STDBYLabel ↦ ha sWidge t I d en t ↦ STDBYLabelWidgetIdent ,
TSTLabel ↦ ha sWidge t I d en t ↦ TSTLabelWidget Iden t ,

WXONLabel ↦ ha sWidge t I d en t ↦ WXONLabelWidgetIdent ,
WXALabel ↦ ha sWidge t I d en t ↦ WXALabelWidgetIdent ,

TITLSELECTIONLabel ↦ ha sWidge t I d en t ↦
TITLSELECTIONLabelWidgetIdent , CRTL1Label ↦
ha sWidge t I d en t ↦ CRTL1LabelWidgetIdent ,

AUTOLabel ↦ ha sWidge t I d en t ↦ AUTOString ,
STABILIZATIONLabel ↦ ha sWidge t I d en t ↦
STABILIZATIONString ,

CRTL2Label ↦ ha sWidge t I d en t ↦ CRTL2LabelWidgetIdent ,
OFF2Label ↦ ha sWidge t I d en t ↦ OFF2LabelWidget Ident ,

TITLANGLELabel ↦ ha sWidge t I d en t ↦
TITLANGLELabelWidgetIdent } ∪

( {MODESELECTIONLabel , OFF1Label , STDBYLabel ,
TSTLabel , STDBYLabel , TSTLabel , WXONLabel ,
WXALabel , TITLSELECTIONLabel , CRTL1Label ,

AUTOLabel , STABILIZATIONLabel , CRTL2Label , OFF2Label
, TITLANGLELabel} × { h a s P a r e n t I d e n t } × {NoneIden t } )

iaCheckBttons :
i aCheckB t t on s = ( { OFF1CheckButton , STDBYCheckButton ,

TSTCheckButton , WXONCheckButton , WXACheckButton} × {
h a sV i s i b l e , h a sEnab l e } × {A661_TRUE}) ∪

( { OFF1CheckButton , STDBYCheckButton , TSTCheckButton ,
WXONCheckButton , WXACheckButton} × {
ha sChe ckBu t t o nS t a t e } × {UNSELECTED}) ∪
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( { OFF1CheckButton } × { ha sCheckBu t t o nS t a t e } × {
SELECTED}) ∪

( { OFF1CheckButton ↦ ha sWidge t I d en t ↦
OFF1CheckBut tonWidget Ident ,
STDBYCheckButtonWidgetIdent ↦ ha sWidge t I d en t ↦
STDBYCheckButtonWidgetIdent ,

TSTCheckButton ↦ ha sWidge t I d en t ↦
TSTCheckBut tonWidget Ident , WXONCheckButton ↦
ha sWidge t I d en t ↦ WXONCheckButtonWidgetIdent ,

WXACheckButton ↦ ha sWidge t I d en t ↦
WXACheckButtonWidgetIdent } ) ∪

( { OFF1CheckButton , STDBYCheckButton , TSTCheckButton ,
WXONCheckButton , WXACheckButton} × { h a s P a r e n t I d e n t }
× {WXRradioBoxModeSelec t ionWidget Ident } )

iaToggleButtons :
i a Togg l eBu t t o n s = ( { T i l tSec t i onCTRLToog leBu t ton ,

T i l tSec t ionAUTOToogleBut ton , S t a b i l i z a t i o nCRTLToog l eBu t t on
, S t a b i l i z a t i o nOFFToog l eBu t t o n } × { h a sV i s i b l e , h a sEnab l e }
× {A661_TRUE}) ∪

( { T i l tSec t i onCTRLToog leBu t ton ,
S t a b i l i z a t i o nOFFToog l eBu t t o n } × {
h a sTogg l eBu t t o nS t a t e } × {SELECTED}) ∪

( { T i l t Sec t i onCTRLToog l eBu t t on ↦ ha sWidge t I d en t ↦
Ti l tSec t i onCTRLTogg l eBu t t onWidge t I d en t ,
T i l tSec t ionAUTOToog leBu t ton ↦ ha sWidge t I d en t ↦
Ti l tSec t i onAUTOTogg leBu t t onWidge t Iden t ,

S t a b i l i z a t i o nCRTLToog l eBu t t o n ↦ ha sWidge t I d en t ↦
S t ab i l i z a t i o nCRTLTogg l eBu t t o nWidge t I d en t ,
S t a b i l i z a t i o nOFFToog l eBu t t o n ↦ ha sWidge t I d en t ↦
S t a b i l i z a t i o nOFFTogg l eBu t t o nW idg e t I d e n t } ) ∪

( { T i l tSec t i onCTRLToog leBu t ton ,
T i l tSec t ionAUTOToog leBu t ton } × { h a s P a r e n t I d e n t }
× {WXRrad ioBoxT i l tSe l e c t i on } ) ∪

( { S t ab i l i z a t i o nCRTLToog l eBu t t on ,
S t a b i l i z a t i o nOFFToog l eBu t t o n } × { h a s P a r e n t I d e n t }
× {WXRrad i oBoxS t ab i l i z a t i o nWidge t I d en t } )

ioRadioBoxes :
i oRad ioBoxes = ( { WXRradioBoxModeSelection ,

WXRrad ioBoxTi l tSe l ec t ion , WXRrad ioBoxS t ab i l i z a t i on } × {
h a sV i s i b l e , h a sEnab l e } × {A661_TRUE}) ∪

( { WXRradioBoxModeSelection ↦ ha sWidge t I d en t ↦
WXRradioBoxModeSelect ionWidgetIdent ,
WXRrad ioBoxT i l tSe l e c t i on ↦ ha sWidge t I d en t ↦
WXRrad ioBoxT i l tSe l e c t i onWidge t I den t ,

WXRrad ioBoxS t ab i l i z a t i on ↦ ha sWidge t I d en t ↦
WXRrad i oBoxS t ab i l i z a t i onWidge t I d en t } ) ∪

( { WXRradioBoxModeSelection , WXRrad ioBoxTi l tSe l ec t i on
, WXRrad ioBoxS t ab i l i z a t i on } × { h a s P a r e n t I d e n t } ×
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{NoneIden t } )∪
( { WXRradioBoxModeSelection } × {

hasCh i l d r enFo rRad ioBox } × {OFF1CheckButton ,
STDBYCheckButton , TSTCheckButton , WXONCheckButton
, WXACheckButton } )∪

( { WXRrad ioBoxT i l tSe l e c t i on } × {
hasCh i l d r enFo rRad ioBox } × {
T i l tSec t i onCTRLToog leBu t t on ,
T i l tSec t ionAUTOToog leBu t ton } )∪

( { WXRrad ioBoxS t ab i l i z a t i on } × {
hasCh i l d r enFo rRad ioBox } × {
S t ab i l i z a t i o nCRTLToog l eBu t t on ,
S t a b i l i z a t i o nOFFToog l eBu t t o n } )

InstanceAssociation :
I n s t a n c eA s s o c i a t i o n = i a L a b e l s ∪ i aCheckB t t on s ∪

i a Togg l eBu t t o n s ∪ i oRad ioBoxes
A661WXROntology :

A661WXROntology = consARINC661Ontology ( I n s t a n c e s ,
C l a s s I n s t a n c e s , I n s t a n c eA s s o c i a t i o n )

initiator :
∀o ⋅ o ∈ Onto logy ( ARINC661Classes , ARINC66Proper t ies ,

ARINC661Instances ) ∧ isWDARINC661Ontology ( o ) ⇒ i n i t i a t o r (
o ) = I n s t a n c eA s s o c i a t i o n
Ev e n t sA f f e c t i n gW i d g e t sAx i oma t i s a t i o n :

OPERATORS
isWDChangeModeSelection <p r e d i c a t e > ( o : Onto logy ( ARINC661Classes ,

ARINC66Proper t ies , ARINC661Instances ) , u i : ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances ) ,
mode : ARINC661Instances ) :

changeModeSelection <e x p r e s s i o n > ( o : Onto logy ( ARINC661Classes ,
ARINC66Proper t ies , ARINC661Instances ) , u i : ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances ) ,
mode : ARINC661Instances ) : ℙ ( ARINC661Instances ×
ARINC66Proper t i es × ARINC661Instances )

wel l−de f inednes s isWDChangeModeSelect ion ( o , u i , mode )
isWDSetTiltSelectionCTRL <p r e d i c a t e > ( o : Onto logy ( ARINC661Classes ,

ARINC66Proper t ies , ARINC661Instances ) , u i : ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances ) )
:

setTiltSelectionCTRL <e x p r e s s i o n > ( o : Onto logy ( ARINC661Classes ,
ARINC66Proper t ies , ARINC661Instances ) , u i : ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances ) )
: ℙ ( ARINC661Instances × ARINC66Proper t i es ×
ARINC661Instances )

wel l−de f inednes s i sWDSe tT i l tSe l ec t i onCTRL ( o , u i )
isWDSetTiltSelectionAUTO <p r e d i c a t e > ( o : Onto logy ( ARINC661Classes ,

ARINC66Proper t ies , ARINC661Instances ) , u i : ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances ) )
:
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setTiltSelectionAUTO <e x p r e s s i o n > ( o : Onto logy ( ARINC661Classes ,
ARINC66Proper t ies , ARINC661Instances ) , u i : ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances ) )
: ℙ ( ARINC661Instances × ARINC66Proper t i es ×
ARINC661Instances )

wel l−de f inednes s i sWDSetTi l tSe lec t ionAUTO ( o , u i )
isWDSetStabilizationCTRL <p r e d i c a t e > ( o : Onto logy ( ARINC661Classes ,

ARINC66Proper t ies , ARINC661Instances ) , u i : ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances ) )
:

setStabilizationCTRL <e x p r e s s i o n > ( o : Onto logy ( ARINC661Classes ,
ARINC66Proper t ies , ARINC661Instances ) , u i : ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances ) )
: ℙ ( ARINC661Instances × ARINC66Proper t i es ×
ARINC661Instances )

wel l−de f inednes s i sWDSe tS t ab i l i z a t i onCTRL ( o , u i )
isWDSetStabilizationOFF <p r e d i c a t e > ( o : Onto logy ( ARINC661Classes ,

ARINC66Proper t ies , ARINC661Instances ) , u i : ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances ) )
:

setStabilizationOFF <e x p r e s s i o n > ( o : Onto logy ( ARINC661Classes ,
ARINC66Proper t ies , ARINC661Instances ) , u i : ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances ) )
: ℙ ( ARINC661Instances × ARINC66Proper t i es ×
ARINC661Instances )

wel l−de f inednes s i sWDSe tS t a b i l i z a t i o nOFF ( o , u i )
isWDChangeTitlAngle <p r e d i c a t e > ( o : Onto logy ( ARINC661Classes ,

ARINC66Proper t ies , ARINC661Instances ) , u i : ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances ) ,
newAngle : ARINC661Instances ) :

changeTitlAngle <e x p r e s s i o n > ( o : Onto logy ( ARINC661Classes ,
ARINC66Proper t ies , ARINC661Instances ) , u i : ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances ) ,
newAngle : ARINC661Instances ) : ℙ ( ARINC661Instances ×
ARINC66Proper t i es × ARINC661Instances )

wel l−de f inednes s i sWDChangeTi t lAngle ( o , u i , newAngle )
AXIOMS

isWDChangeTitlAngle :
∀o , ui , newAngle ⋅ o ∈ Onto logy ( ARINC661Classes ,

ARINC66Proper t ies , ARINC661Instances ) ∧ u i ∈ ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances )
∧ newAngle ∈ ARINC661Instances ⇒

( i sWDChangeTi t lAngle ( o , u i , newAngle ) ⇔
i sVar iab leOfARINC661Onto logy ( o , u i ) ∧ newAngle ∈
A661_EDIT_BOX_NUMERIC_ADMISSIBLE_VALUES ∧
Ti l tSec t i onCTRLToog l eBu t t on ↦ h a sTogg l eBu t t o nS t a t e ↦
SELECTED ∈ u i ∧
S t a b i l i z a t i o nCRTLToog l eBu t t o n ↦ h a sTogg l eBu t t o nS t a t e ↦

SELECTED ∈ u i )
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changeTitlAngle :
∀o , ui , newAngle ⋅ o ∈ Onto logy ( ARINC661Classes ,

ARINC66Proper t ies , ARINC661Instances ) ∧ u i ∈ ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances )
∧ newAngle ∈ ARINC661Instances ⇒

( c h a ng eT i t lAng l e ( o , u i , newAngle ) = ( u i ⧵ {
TITLANGLEEditNumericBox ↦ hasVa lue ↦ i ∣
TITLANGLEEditNumericBox ↦ hasVa lue ↦ i ∈ u i } ) ∪ {
TITLANGLEEditNumericBox ↦ hasVa lue ↦ newAngle } )

isWDChangeModeSelection :
∀o , ui , mode ⋅ o ∈ Onto logy ( ARINC661Classes , ARINC66Proper t ies

, ARINC661Instances ) ∧ u i ∈ ℙ ( ARINC661Instances ×
ARINC66Proper t i es × ARINC661Instances ) ∧ mode ∈
ARINC661Instances ⇒

( isWDChangeModeSelect ion ( o , u i , mode ) ⇔
i sVar iab leOfARINC661Onto logy ( o , u i ) ∧ mode ∈
WXRcheckButtons )

changeModeSelection :
∀o , ui , mode ⋅ o ∈ Onto logy ( ARINC661Classes , ARINC66Proper t ies

, ARINC661Instances ) ∧ u i ∈ ℙ ( ARINC661Instances ×
ARINC66Proper t i es × ARINC661Instances ) ∧ mode ∈
ARINC661Instances ⇒

( changeModeSe l ec t i on ( o , u i , mode ) = ( u i ⧵ { i ↦
ha sChe ckBu t t o nS t a t e ↦ UNSELECTED ∣ i ↦
ha sChe ckBu t t o nS t a t e ↦ SELECTED ∈ u i ∧ i ∈ (
WXRcheckButtons ⧵ {mode } ) } ) ∪ {mode ↦
ha sChe ckBu t t o nS t a t e ↦ SELECTED} )

isWDSetTiltSelectionCTRL :
∀o , ui , newAngle ⋅ o ∈ Onto logy ( ARINC661Classes ,

ARINC66Proper t ies , ARINC661Instances ) ∧ u i ∈ ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances )
∧ newAngle ∈ ARINC661Instances ⇒

( i sWDSe tT i l tSe l ec t i onCTRL ( o , u i ) ⇔
i sVar iab leOfARINC661Onto logy ( o , u i ) )

setTiltSelectionAUTO :
∀o , ui , newAngle ⋅ o ∈ Onto logy ( ARINC661Classes ,

ARINC66Proper t ies , ARINC661Instances ) ∧ u i ∈ ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances )
∧ newAngle ∈ ARINC661Instances ⇒

( s e tT i l t S e l e c t i o nAUTO ( o , u i ) = ( u i ⧵ {
T i l tSec t i onCTRLToog l eBu t t on ↦ h a sTogg l eBu t t o nS t a t e ↦
SELECTED, T i l tSec t ionAUTOToog leBu t ton ↦
h a sTogg l eBu t t o nS t a t e ↦ UNSELECTED}) ∪

{ Ti l tSec t ionAUTOToog leBu t ton ↦
h a sTogg l eBu t t o nS t a t e ↦ SELECTED,
T i l t Sec t i onCTRLToog l eBu t t on ↦
h a sTogg l eBu t t o nS t a t e ↦ UNSELECTED} )

isWDSetStabilizationCTRL :
∀o , ui , newAngle ⋅ o ∈ Onto logy ( ARINC661Classes ,
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ARINC66Proper t ies , ARINC661Instances ) ∧ u i ∈ ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances )
∧ newAngle ∈ ARINC661Instances ⇒

( i sWDSe tS t ab i l i z a t i onCTRL ( o , u i ) ⇔
i sVar iab leOfARINC661Onto logy ( o , u i ) )

setStabilizationCTRL :
∀o , ui , newAngle ⋅ o ∈ Onto logy ( ARINC661Classes ,

ARINC66Proper t ies , ARINC661Instances ) ∧ u i ∈ ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances )
∧ newAngle ∈ ARINC661Instances ⇒

( s e t S t a b i l i z a t i o nCTRL ( o , u i ) = ( u i ⧵ {
S t a b i l i z a t i o nOFFToog l eBu t t o n ↦ h a sTogg l eBu t t o nS t a t e ↦
SELECTED, S t a b i l i z a t i o nCRTLToog l eBu t t o n ↦
h a sTogg l eBu t t o nS t a t e ↦ UNSELECTED}) ∪

{ S t a b i l i z a t i o nCRTLToog l eBu t t o n ↦
h a sTogg l eBu t t o nS t a t e ↦ SELECTED,
S t a b i l i z a t i o nOFFToog l eBu t t o n ↦
h a sTogg l eBu t t o nS t a t e ↦ UNSELECTED} )

isWDSetStabilizationOFF :
∀o , ui , newAngle ⋅ o ∈ Onto logy ( ARINC661Classes ,

ARINC66Proper t ies , ARINC661Instances ) ∧ u i ∈ ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances )
∧ newAngle ∈ ARINC661Instances ⇒

( i sWDSe tS t a b i l i z a t i o nOFF ( o , u i ) ⇔
i sVar iab leOfARINC661Onto logy ( o , u i ) )

setStabilizationOFF :
∀o , ui , newAngle ⋅ o ∈ Onto logy ( ARINC661Classes ,

ARINC66Proper t ies , ARINC661Instances ) ∧ u i ∈ ℙ (
ARINC661Instances × ARINC66Proper t i es × ARINC661Instances )
∧ newAngle ∈ ARINC661Instances ⇒

( s e t S t a b i l i z a t i o nOF F ( o , u i ) = ( u i ⧵ {
S t a b i l i z a t i o nCRTLToog l eBu t t o n ↦ h a sTogg l eBu t t o nS t a t e ↦
SELECTED, S t a b i l i z a t i o nOFFToog l eBu t t o n ↦
h a sTogg l eBu t t o nS t a t e ↦ UNSELECTED}) ∪

{ S t a b i l i z a t i o nOFFToog l eBu t t o n ↦
h a sTogg l eBu t t o nS t a t e ↦ SELECTED,
S t a b i l i z a t i o nCRTLToog l eBu t t o n ↦
h a sTogg l eBu t t o nS t a t e ↦ UNSELECTED} )

THEOREMS
isWDARINC661Ontology :

isWDARINC661Ontology ( A661WXROntology )
initiatorSafety :

∀o , i p v s ⋅ i sVar iab leOfARINC661Onto logy ( o , i p v s ) ∧ ( i p v s =
i n i t i a t o r ( o ) )

⇒
(

∀rb , b1 , b2⋅ rb ∈ Rad ioBox In s t a n c e s ∧ b1 ∈
CheckBu t t o n I n s t a n c e s ∧ b2 ∈ CheckBu t t o n I n s t a n c e s ∧

rb ↦ hasCh i l d r enFo rRad ioBox ↦ b1 ∈ i p v s ∧ rb ↦
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hasCh i l d r enFo rRad ioBox ↦ b2 ∈ i p v s
⇒ ( b1 ↦ ha sChe ckBu t t o nS t a t e ↦ SELECTED ∈ i p v s ∧ b2 ↦

ha sChe ckBu t t o nS t a t e ↦ SELECTED ∈ i p v s ⇒ b1 = b2 )
) ∧
(
∀rb , b1 , b2⋅ rb ∈ Rad ioBox In s t a n c e s ∧ b1 ∈

Togg l eBu t t o n I n s t a n c e s ∧ b2 ∈ Togg l eBu t t o n I n s t a n c e s ∧
rb ↦ hasCh i l d r enFo rRad ioBox ↦ b1 ∈ i p v s ∧ rb ↦

hasCh i l d r enFo rRad ioBox ↦ b2 ∈ i p v s
⇒ ( b1 ↦ h a sTogg l eBu t t o nS t a t e ↦ SELECTED ∈ i p v s ∧ b2 ↦

h a sTogg l eBu t t o nS t a t e ↦ SELECTED ∈ i p v s ⇒ b1 = b2 )
) ∧
( ∀ed , v ⋅ ed ↦ hasVa lue ↦ v ∈ i p v s ⇒ v ∈

A661_EDIT_BOX_NUMERIC_ADMISSIBLE_VALUES )
initiatorisVariableOfARINC661Ontology :

∀o , i p v s ⋅ isWDARINC661Ontology ( o ) ∧ i p v s ∈ ℙ ( ARINC661Instances
× ARINC66Proper t i es × ARINC661Instances ) ∧ ( i p v s =
i n i t i a t o r ( o ) )

⇒ i sVar iab leOfARINC661Onto logy ( o , i p v s )
changeModeSelectionSafety :

∀o , i p v s ⋅ i sVar iab leOfARINC661Onto logy ( o , i p v s ) ∧
(∃ uiArg ⋅

(∃ m ⋅ isWDChangeModeSelect ion ( A661WXROntology , uiArg , m)
∧ i p v s = changeModeSe l ec t i on ( A661WXROntology , uiArg , m
) ) )

⇒
(

∀rb , b1 , b2⋅ rb ∈ Rad ioBox In s t a n c e s ∧ b1 ∈
CheckBu t t o n I n s t a n c e s ∧ b2 ∈ CheckBu t t o n I n s t a n c e s ∧

rb ↦ hasCh i l d r enFo rRad ioBox ↦ b1 ∈ i p v s ∧ rb ↦
hasCh i l d r enFo rRad ioBox ↦ b2 ∈ i p v s

⇒ ( b1 ↦ ha sChe ckBu t t o nS t a t e ↦ SELECTED ∈ i p v s ∧ b2 ↦
ha sChe ckBu t t o nS t a t e ↦ SELECTED ∈ i p v s ⇒ b1 = b2 )

) ∧
(
∀rb , b1 , b2⋅ rb ∈ Rad ioBox In s t a n c e s ∧ b1 ∈

Togg l eBu t t o n I n s t a n c e s ∧ b2 ∈ Togg l eBu t t o n I n s t a n c e s ∧
rb ↦ hasCh i l d r enFo rRad ioBox ↦ b1 ∈ i p v s ∧ rb ↦

hasCh i l d r enFo rRad ioBox ↦ b2 ∈ i p v s
⇒ ( b1 ↦ h a sTogg l eBu t t o nS t a t e ↦ SELECTED ∈ i p v s ∧ b2 ↦

h a sTogg l eBu t t o nS t a t e ↦ SELECTED ∈ i p v s ⇒ b1 = b2 )
) ∧
( ∀ed , v ⋅ ed ↦ hasVa lue ↦ v ∈ i p v s ⇒ v ∈

A661_EDIT_BOX_NUMERIC_ADMISSIBLE_VALUES )
changeModeSelectionisVariableOfARINC661Ontology :

∀o , i p v s ⋅ isWDARINC661Ontology ( o ) ∧
(∃ uiArg ⋅ (∃ m ⋅ isWDChangeModeSelect ion ( A661WXROntology ,

uiArg , m) ∧ i p v s = changeModeSe l ec t i on ( A661WXROntology ,
uiArg , m) ) )
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⇒ i sVar iab leOfARINC661Onto logy ( o , i p v s )
changeTitlAngleSafety :

∀o , i p v s ⋅ i sVar iab leOfARINC661Onto logy ( o , i p v s ) ∧
(∃ uiArg ⋅ (∃ v ⋅ i sWDChangeTi t lAngle ( A661WXROntology , uiArg ,

v ) ∧ i p v s = c h ang eT i t lAng l e ( A661WXROntology , uiArg , v ) ) )
⇒

(
∀rb , b1 , b2⋅ rb ∈ Rad ioBox In s t a n c e s ∧ b1 ∈

CheckBu t t o n I n s t a n c e s ∧ b2 ∈ CheckBu t t o n I n s t a n c e s ∧
rb ↦ hasCh i l d r enFo rRad ioBox ↦ b1 ∈ i p v s ∧ rb ↦

hasCh i l d r enFo rRad ioBox ↦ b2 ∈ i p v s
⇒ ( b1 ↦ ha sChe ckBu t t o nS t a t e ↦ SELECTED ∈ i p v s ∧ b2 ↦

ha sChe ckBu t t o nS t a t e ↦ SELECTED ∈ i p v s ⇒ b1 = b2 )
) ∧
(
∀rb , b1 , b2⋅ rb ∈ Rad ioBox In s t a n c e s ∧ b1 ∈

Togg l eBu t t o n I n s t a n c e s ∧ b2 ∈ Togg l eBu t t o n I n s t a n c e s ∧
rb ↦ hasCh i l d r enFo rRad ioBox ↦ b1 ∈ i p v s ∧ rb ↦

hasCh i l d r enFo rRad ioBox ↦ b2 ∈ i p v s
⇒ ( b1 ↦ h a sTogg l eBu t t o nS t a t e ↦ SELECTED ∈ i p v s ∧ b2 ↦

h a sTogg l eBu t t o nS t a t e ↦ SELECTED ∈ i p v s ⇒ b1 = b2 )
) ∧
( ∀ed , v ⋅ ed ↦ hasVa lue ↦ v ∈ i p v s ⇒ v ∈

A661_EDIT_BOX_NUMERIC_ADMISSIBLE_VALUES )
changeTitlAngleisVariableOfARINC661Ontology :

∀o , i p v s ⋅ isWDARINC661Ontology ( o ) ∧
(∃ uiArg ⋅ (∃ v ⋅ i sWDChangeTi t lAngle ( A661WXROntology , uiArg ,

v ) ∧ i p v s = c h ang eT i t lAng l e ( A661WXROntology , uiArg , v ) ) )
⇒ i sVar iab leOfARINC661Onto logy ( o , i p v s )

SetTiltSelectionCTRSafety :
∀o , i p v s ⋅ i sVar iab leOfARINC661Onto logy ( o , i p v s ) ∧

(∃ uiArg ⋅ ( i sWDSe tT i l tSe l ec t i onCTRL ( o , i p v s ) ∧ uiArg =
s e t T i l t S e l e c t i o nCTRL ( o , u iArg ) ) )

⇒
(

∀rb , b1 , b2⋅ rb ∈ Rad ioBox In s t a n c e s ∧ b1 ∈
CheckBu t t o n I n s t a n c e s ∧ b2 ∈ CheckBu t t o n I n s t a n c e s ∧

rb ↦ hasCh i l d r enFo rRad ioBox ↦ b1 ∈ i p v s ∧ rb ↦
hasCh i l d r enFo rRad ioBox ↦ b2 ∈ i p v s

⇒ ( b1 ↦ ha sChe ckBu t t o nS t a t e ↦ SELECTED ∈ i p v s ∧ b2 ↦
ha sChe ckBu t t o nS t a t e ↦ SELECTED ∈ i p v s ⇒ b1 = b2 )

) ∧
(
∀rb , b1 , b2⋅ rb ∈ Rad ioBox In s t a n c e s ∧ b1 ∈

Togg l eBu t t o n I n s t a n c e s ∧ b2 ∈ Togg l eBu t t o n I n s t a n c e s ∧
rb ↦ hasCh i l d r enFo rRad ioBox ↦ b1 ∈ i p v s ∧ rb ↦

hasCh i l d r enFo rRad ioBox ↦ b2 ∈ i p v s
⇒ ( b1 ↦ h a sTogg l eBu t t o nS t a t e ↦ SELECTED ∈ i p v s ∧ b2 ↦
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h a sTogg l eBu t t o nS t a t e ↦ SELECTED ∈ i p v s ⇒ b1 = b2 )
) ∧
( ∀ed , v ⋅ ed ↦ hasVa lue ↦ v ∈ i p v s ⇒ v ∈

A661_EDIT_BOX_NUMERIC_ADMISSIBLE_VALUES )
SetTiltSelectionCTRisVariableOfARINC661Ontology :

∀o , i p v s ⋅ isWDARINC661Ontology ( o ) ∧
(∃ uiArg ⋅ ( i sWDSe tT i l tSe l ec t i onCTRL ( o , u iArg ) ∧ i p v s =

s e t T i l t S e l e c t i o nCTRL ( o , u iArg ) ) )
⇒ i sVar iab leOfARINC661Onto logy ( o , i p v s )

TiltSelectionAUTOSafety :
∀o , i p v s ⋅ i sVar iab leOfARINC661Onto logy ( o , i p v s ) ∧

(∃ uiArg ⋅ ( i sWDSetTi l tSe lec t ionAUTO (A661WXROntology , u iArg )
∧ i p v s = s e tT i l t S e l e c t i o nAUTO (A661WXROntology , u iArg ) ) )

⇒
(

∀rb , b1 , b2⋅ rb ∈ Rad ioBox In s t a n c e s ∧ b1 ∈
CheckBu t t o n I n s t a n c e s ∧ b2 ∈ CheckBu t t o n I n s t a n c e s ∧

rb ↦ hasCh i l d r enFo rRad ioBox ↦ b1 ∈ i p v s ∧ rb ↦
hasCh i l d r enFo rRad ioBox ↦ b2 ∈ i p v s

⇒ ( b1 ↦ ha sChe ckBu t t o nS t a t e ↦ SELECTED ∈ i p v s ∧ b2 ↦
ha sChe ckBu t t o nS t a t e ↦ SELECTED ∈ i p v s ⇒ b1 = b2 )

) ∧
(
∀rb , b1 , b2⋅ rb ∈ Rad ioBox In s t a n c e s ∧ b1 ∈

Togg l eBu t t o n I n s t a n c e s ∧ b2 ∈ Togg l eBu t t o n I n s t a n c e s ∧
rb ↦ hasCh i l d r enFo rRad ioBox ↦ b1 ∈ i p v s ∧ rb ↦

hasCh i l d r enFo rRad ioBox ↦ b2 ∈ i p v s
⇒ ( b1 ↦ h a sTogg l eBu t t o nS t a t e ↦ SELECTED ∈ i p v s ∧ b2 ↦

h a sTogg l eBu t t o nS t a t e ↦ SELECTED ∈ i p v s ⇒ b1 = b2 )
) ∧
( ∀ed , v ⋅ ed ↦ hasVa lue ↦ v ∈ i p v s ⇒ v ∈

A661_EDIT_BOX_NUMERIC_ADMISSIBLE_VALUES )
TiltSelectionAUTOisVariableOfARINC661Ontology :

∀o , i p v s ⋅ isWDARINC661Ontology ( o ) ∧
(∃ uiArg ⋅ ( i sWDSetTi l tSe lec t ionAUTO (A661WXROntology , i p v s ) ∧

i p v s = s e tT i l t S e l e c t i o nAUTO (A661WXROntology , u iArg ) ) )
⇒ i sVar iab leOfARINC661Onto logy ( o , i p v s )

SetStabilizationCTRLSafety :
∀o , i p v s ⋅ i sVar iab leOfARINC661Onto logy ( o , i p v s ) ∧

(∃ uiArg ⋅ ( ( i sWDSe tS t ab i l i z a t i onCTRL (A661WXROntology , i p v s )
∧ i p v s = s e t S t a b i l i z a t i o nCTRL (A661WXROntology , u iArg ) ) ) )

⇒
(

∀rb , b1 , b2⋅ rb ∈ Rad ioBox In s t a n c e s ∧ b1 ∈
CheckBu t t o n I n s t a n c e s ∧ b2 ∈ CheckBu t t o n I n s t a n c e s ∧

rb ↦ hasCh i l d r enFo rRad ioBox ↦ b1 ∈ i p v s ∧ rb ↦
hasCh i l d r enFo rRad ioBox ↦ b2 ∈ i p v s

⇒ ( b1 ↦ ha sChe ckBu t t o nS t a t e ↦ SELECTED ∈ i p v s ∧ b2 ↦
ha sChe ckBu t t o nS t a t e ↦ SELECTED ∈ i p v s ⇒ b1 = b2 )
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) ∧
(
∀rb , b1 , b2⋅ rb ∈ Rad ioBox In s t a n c e s ∧ b1 ∈

Togg l eBu t t o n I n s t a n c e s ∧ b2 ∈ Togg l eBu t t o n I n s t a n c e s ∧
rb ↦ hasCh i l d r enFo rRad ioBox ↦ b1 ∈ i p v s ∧ rb ↦

hasCh i l d r enFo rRad ioBox ↦ b2 ∈ i p v s
⇒ ( b1 ↦ h a sTogg l eBu t t o nS t a t e ↦ SELECTED ∈ i p v s ∧ b2 ↦

h a sTogg l eBu t t o nS t a t e ↦ SELECTED ∈ i p v s ⇒ b1 = b2 )
) ∧
( ∀ed , v ⋅ ed ↦ hasVa lue ↦ v ∈ i p v s ⇒ v ∈

A661_EDIT_BOX_NUMERIC_ADMISSIBLE_VALUES )
SetStabilizationCTRLisVariableOfARINC661Ontology :

∀o , i p v s ⋅ isWDARINC661Ontology ( o ) ∧
(∃ uiArg ⋅ ( ( i sWDSe tS t ab i l i z a t i onCTRL (A661WXROntology , i p v s ) ∧

i p v s = s e t S t a b i l i z a t i o nCTRL (A661WXROntology , u iArg ) ) ) )
⇒ i sVar iab leOfARINC661Onto logy ( o , i p v s )

SetStabilizationOFFSafety :
∀o , i p v s ⋅ i sVar iab leOfARINC661Onto logy ( o , i p v s ) ∧

(∃ uiArg ⋅ ( i sWDSe tS t a b i l i z a t i o nOFF (A661WXROntology , i p v s ) ∧
i p v s = s e t S t a b i l i z a t i o nOF F (A661WXROntology , u iArg ) ) )

⇒
(

∀rb , b1 , b2⋅ rb ∈ Rad ioBox In s t a n c e s ∧ b1 ∈
CheckBu t t o n I n s t a n c e s ∧ b2 ∈ CheckBu t t o n I n s t a n c e s ∧

rb ↦ hasCh i l d r enFo rRad ioBox ↦ b1 ∈ i p v s ∧ rb ↦
hasCh i l d r enFo rRad ioBox ↦ b2 ∈ i p v s

⇒ ( b1 ↦ ha sChe ckBu t t o nS t a t e ↦ SELECTED ∈ i p v s ∧ b2 ↦
ha sChe ckBu t t o nS t a t e ↦ SELECTED ∈ i p v s ⇒ b1 = b2 )

) ∧
(
∀rb , b1 , b2⋅ rb ∈ Rad ioBox In s t a n c e s ∧ b1 ∈

Togg l eBu t t o n I n s t a n c e s ∧ b2 ∈ Togg l eBu t t o n I n s t a n c e s ∧
rb ↦ hasCh i l d r enFo rRad ioBox ↦ b1 ∈ i p v s ∧ rb ↦

hasCh i l d r enFo rRad ioBox ↦ b2 ∈ i p v s
⇒ ( b1 ↦ h a sTogg l eBu t t o nS t a t e ↦ SELECTED ∈ i p v s ∧ b2 ↦

h a sTogg l eBu t t o nS t a t e ↦ SELECTED ∈ i p v s ⇒ b1 = b2 )
) ∧
( ∀ed , v ⋅ ed ↦ hasVa lue ↦ v ∈ i p v s ⇒ v ∈

A661_EDIT_BOX_NUMERIC_ADMISSIBLE_VALUES )
SetStabilizationOFFisVariableOfARINC661Ontology :

∀o , i p v s ⋅ isWDARINC661Ontology ( o ) ∧
(∃ uiArg ⋅ ( i sWDSe tS t a b i l i z a t i o nOFF (A661WXROntology , i p v s ) ∧

i p v s = s e t S t a b i l i z a t i o nOF F (A661WXROntology , u iArg ) ) )
⇒ i sVar iab leOfARINC661Onto logy ( o , i p v s )

AllOperatorsSafety :
∀o , i p v s ⋅ i sVar iab leOfARINC661Onto logy ( o , i p v s ) ∧
(∃ uiArg ⋅ ( ( i p v s = i n i t i a t o r ( o ) ) ∨

∃ m ⋅ isWDChangeModeSelect ion ( o , uiArg , m) ∧ i p v s =
changeModeSe l ec t i on ( o , uiArg , m) ) ∨
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(∃ v ⋅ i sWDChangeTi t lAngle ( o , uiArg , v ) ∧ i p v s =
c h ang eT i t lAng l e ( o , uiArg , v ) ) ∨

( i sWDSe tT i l tSe l ec t i onCTRL ( o , u iArg ) ∧ i p v s =
s e t T i l t S e l e c t i o nCTRL ( o , u iArg ) ) ∨

( i sWDSetTi l tSe lec t ionAUTO ( o , u iArg ) ∧ i p v s =
s e tT i l t S e l e c t i o nAUTO ( o , u iArg ) ) ∨

( i sWDSe tS t ab i l i z a t i onCTRL ( o , u iArg ) ∧ i p v s =
s e t S t a b i l i z a t i o nCTRL ( o , u iArg ) ) ∨

( i sWDSe tS t a b i l i z a t i o nOFF ( o , u iArg ) ∧ i p v s =
s e t S t a b i l i z a t i o nOF F ( o , u iArg ) ) )

⇒
(

∀rb , b1 , b2⋅ rb ∈ Rad ioBox In s t a n c e s ∧ b1 ∈
CheckBu t t o n I n s t a n c e s ∧ b2 ∈ CheckBu t t o n I n s t a n c e s ∧

rb ↦ hasCh i l d r enFo rRad ioBox ↦ b1 ∈ i p v s ∧ rb ↦
hasCh i l d r enFo rRad ioBox ↦ b2 ∈ i p v s

⇒ ( b1 ↦ ha sChe ckBu t t o nS t a t e ↦ SELECTED ∈ i p v s ∧ b2 ↦
ha sChe ckBu t t o nS t a t e ↦ SELECTED ∈ i p v s ⇒ b1 = b2 )

) ∧
(
∀rb , b1 , b2⋅ rb ∈ Rad ioBox In s t a n c e s ∧ b1 ∈

Togg l eBu t t o n I n s t a n c e s ∧ b2 ∈ Togg l eBu t t o n I n s t a n c e s ∧
rb ↦ hasCh i l d r enFo rRad ioBox ↦ b1 ∈ i p v s ∧ rb ↦

hasCh i l d r enFo rRad ioBox ↦ b2 ∈ i p v s
⇒ ( b1 ↦ h a sTogg l eBu t t o nS t a t e ↦ SELECTED ∈ i p v s ∧ b2 ↦

h a sTogg l eBu t t o nS t a t e ↦ SELECTED ∈ i p v s ⇒ b1 = b2 )
) ∧
( ∀ed , v ⋅ ed ↦ hasVa lue ↦ v ∈ i p v s ⇒ v ∈

A661_EDIT_BOX_NUMERIC_ADMISSIBLE_VALUES )

AllOperatorsIsVariableOfARINC661Ontology :
∀o , i p v s ⋅ isWDARINC661Ontology ( o ) ∧
(∃ uiArg ⋅ ( ( i p v s = i n i t i a t o r ( o ) ) ∨

∃ m ⋅ isWDChangeModeSelect ion ( o , uiArg , m) ∧ i p v s =
changeModeSe l ec t i on ( o , uiArg , m) ) ∨

(∃ v ⋅ i sWDChangeTi t lAngle ( o , uiArg , v ) ∧ i p v s =
c h ang eT i t lAng l e ( o , uiArg , v ) ) ∨

( i sWDSe tT i l tSe l ec t i onCTRL ( o , u iArg ) ∧ i p v s =
s e t T i l t S e l e c t i o nCTRL ( o , u iArg ) ) ∨

( i sWDSetTi l tSe lec t ionAUTO ( o , u iArg ) ∧ i p v s =
s e tT i l t S e l e c t i o nAUTO ( o , u iArg ) ) ∨

( i sWDSe tS t ab i l i z a t i onCTRL ( o , u iArg ) ∧ i p v s =
s e t S t a b i l i z a t i o nCTRL ( o , u iArg ) ) ∨

( i sWDSe tS t a b i l i z a t i o nOFF ( o , u iArg ) ∧ i p v s =
s e t S t a b i l i z a t i o nOF F ( o , u iArg ) ) )

⇒ i sVar iab leOfARINC661Onto logy ( o , i p v s )
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END
Listing 3: Event-B machine modelling the WXR user interface
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WXRModel (Subsection 7.3)
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WXRModel Definition

MACHINE
WXRModel

VARIABLES ui
INVARIANTS

i nv1 :
∃uiArg ⋅ ((ui = initiator(A661WXROntology))∨

∃m ⋅ isW DCℎangeModeSelection(A661WXROntology, uiArg, m) ∧ ui = cℎangeModeSelection(A661WXROntology, uiArg, m))∨

(∃v ⋅ isW DCℎangeT itlAngle(A661WXROntology, uiArg, v) ∧ ui = cℎangeT itlAngle(A661WXROntology, uiArg, v))∨

(isW DSetT iltSelectionCTRL(A661WXROntology, uiArg) ∧ ui = setT iltSelectionCTRL(A661WXROntology, uiArg))∨

(isW DSetT iltSelectionAUTO(A661WXROntology, uiArg) ∧ ui = setT iltSelectionAUTO(A661WXROntology, uiArg))∨

(isW DSetStabilizationCTRL(A661WXROntology, uiArg) ∧ ui = setStabilizationCTRL(A661WXROntology, uiArg))∨

(isW DSetStabilizationOFF (A661WXROntology, uiArg) ∧ ui = setStabilizationOFF (A661WXROntology, uiArg))

thm1 : isV ariableOfARINC661Ontology(A661WXROntology, ui)
thm2 :

(∀rb, b1, b2 ⋅ rb ∈ RadioBoxInstances ∧ b1 ∈ CℎeckButtonInstances ∧ b2 ∈ CℎeckButtonInstances∧

rb ↦ ℎasCℎildrenForRadioBox ↦ b1 ∈ ui ∧ rb ↦ ℎasCℎildrenForRadioBox ↦ b2 ∈ ui

⇒ (b1 ↦ ℎasCℎeckButtonState ↦ SELECTED ∈ ui ∧ b2 ↦ ℎasCℎeckButtonState ↦ SELECTED ∈ ui ⇒ b1 = b2)

)∧

(
∀rb, b1, b2 ⋅ rb ∈ RadioBoxInstances ∧ b1 ∈ T oggleButtonInstances ∧ b2 ∈ T oggleButtonInstances∧

rb ↦ ℎasCℎildrenForRadioBox ↦ b1 ∈ ui ∧ rb ↦ ℎasCℎildrenForRadioBox ↦ b2 ∈ ui

⇒ (b1 ↦ ℎasT oggleButtonState ↦ SELECTED ∈ ui ∧ b2 ↦ ℎasT oggleButtonState ↦ SELECTED ∈ ui ⇒ b1 = b2)

)
∧(

∀ed, v ⋅ ed ↦ ℎasV alue ↦ v ∈ ui ⇒ v ∈ A661_EDIT _BOX_NUMERIC_ADMISSIBLE_V ALUES

)

EVENTS
INITIALISATION
THEN

a c t 1 : ui ∶= initiator(A661WXROntology)
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changeModeSelection
ANY mode
WHERE

grd1 : mode ∈ WXRcℎeckButtons
grd2 : isW DCℎangeModeSelection(A661WXROntology, ui, mode)

THEN
a c t 1 : ui ∶= cℎangeModeSelection(A661WXROntology, ui, mode)

END

setTiltSelectionCTRL
WHERE

grd1 : isW DSetT iltSelectionCTRL(A661WXROntology, ui)
THEN

a c t 1 : ui ∶= setT iltSelectionCTRL(A661WXROntology, ui)
END

setTiltSelectionAUTO
WHERE

grd1 : isW DSetT iltSelectionAUTO(A661WXROntology, ui)
THEN

a c t 1 : ui ∶= setT iltSelectionAUTO(A661WXROntology, ui)
END

setStabilizationCTRL
WHERE

grd1 : isW DSetStabilizationCTRL(A661WXROntology, ui)
THEN

a c t 1 : ui ∶= setStabilizationCTRL(A661WXROntology, ui)
END

setStabilizationOFF
WHERE

grd1 : isW DSetStabilizationOFF (A661WXROntology, ui)
THEN

a c t 1 : ui ∶= setStabilizationOFF (A661WXROntology, ui)
END

changeTitlAngle
ANY newAngle
WHERE

grd1 : newAngle ∈ A661_EDIT _BOX_NUMERIC_V ALUES
grd2 : newAngle ∈ A661_EDIT _BOX_NUMERIC_ADMISSIBLE_V ALUES
grd3 : isW DCℎangeT itlAngle(A661WXROntology, ui, newAngle)

THEN
a c t 1 : ui ∶= cℎangeT itlAngle(A661WXROntology, ui, newAngle)

END
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END
Listing 4: Event-B machine modelling the WXR user interface
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