An Event-B Specification of Wheels999
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MACHINE

Wheels999

REFINES Display999
SEES ValMax999, Boolconv
VARIABLES

Ru
Rd
Rc

ud retenue unités dizaines

dc retenue dizaines centaines

reset
INVARIANTS
invi : Rue0..9
inv2 : Rde€0..9
inv3 : Re€0..9
invd tud €0..1
invs :dce€0..1
invé : reset € BOOL
inv7 : reset = FALSEANud =0ANdc=0=u= RuANd=RdANc= Rc
inv8 :ud =0Vdc=0
inv9 : reset = FALSEANud=1=Ru=0Au=9Ad=RdANc= Rc
inv10 : reset = FALSEANdc=1=Ru=0Au=9ARI=0Ad=9Ac= Rc
invil :reset =TRUE=u>0Vd>0Vec>0
invi2 :reset = TRUE = dc=0Aud =0
dif1 : reset =TRUE = (Ru=0ARd=0ARc=0)VRu>0VRI>0VRec>0
d1f2 : reset = FALSE = (ud =0Adc=0ARu<9)V
(ud=0ANRu=9)V(ud=1ARd<9)V
(ud=1ANdc=0ARd=9)V(dc=1ANRc=9)V
(de=1ARec<9)V
((Ru>0VRd>0VRc>0)Adc=0Aud=0)
EVENTS
Initialisation
begin

act5 : Ru, Rd, Rc:=0,0,0
act6 : ud,dc:=0,0
act7 : reset := FALSFE

en

Event incru =

refines incru

when

grd5 : reset = FALSE
grdd 1 dc=0
grdl : Ru <9
grdé :ud =0

then

actl : Ru:= Ru+1

end

Event 9.0 =




An Event-B Specification of Wheels999

Page 2 of 77

Status convergent

when

grdl
grd2

grd3
then

actl
end
Event incrd =
refines incrd
when

grdl
grd2

grd3
then

actl

act2
end

Event incrc =
refines incrc
when

grdl
grd2

grd3
then

actl

act2
end

Event resetU =

:Ru=9

:reset = FALSE
cud =0

: Ru,ud :=0,1
tud =1

:reset = FALSE
:Rd <9
:Rd:=Rd+1
cud =0

cde=1

:reset = FALSE
:Re< 9
:Rc:=Re+1
dec:=0

Status convergent

when

grd3

grd2
then

act2
end

Event d9.0 =

:reset = TRUE
:Ru>0
:Ru:=Ru-—1

Status convergent

when

grdl
grd2
grd3

grd4
then

actl

act2
end

Event c9.0 =
refines reset

when

grdl

rud=1
:de=0

:reset = FALSE
:Rd=9
tud,dc:=0,1
:Rd:=0
tde=1
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grd2 : Re=9

grd3 : reset = FALSE
then

actl : Re:=0

act2 :dc:=0
end

Event resetD =
Status convergent
when

grdl : reset = TRUFE

grd2 : Rd >0
then

actl : Rd:= Rd—1
end
Event resetC =
Status convergent
when

grdl : reset = TRUFE

grd2 : Re >0
then

actl : Re:= Rc—1
end
Event reset =
refines reset
when

grdl : Ru=0

grd2 : Rd=10
grd3 : Re=0
grdd :reset = TRUE

then
actl : reset := FALSFE
en
Event startReset =
Status convergent
when

grdl : Ru >0V Rd >0V Rc>0
grd2 : reset = FALSE
grd3 :ud =20
grdd 1 dc=0
then

actl : reset := TRUFE
end

VARIANT

2% (1 —dc)+1—ud+ Ru+ Rd+ Rc+ 1 — b2n(reset)
END



