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CONTEXT
SETS

TrafficLights_ctx

LIGHTS
DIRECTION

CONSTANTS

Red
Green
Amber

CONFLICT

AXIOMS

arml :
arm?2 :
armsd :
axmd :

armb :

LIGHTS = {Red, Green, Amber}
Red # Green

Red # Amber

Green # Amber
finite(DIRECTION)

DIRECTION is a finite set of directions

armeb :

CONFLICT € DIRECTION < DIRECTION

CONFLICT relates conflicting directions

arm7 :

CONFLICT Nid(DIRECTION) =&

a direction cannot conflict with itself

axrms :

CONFLICT ' =CONFLICT

conflicts are symmetric

END
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MACHINE ChangeLight
SEES TrafficLights_ctx
VARIABLES

lights
INVARIANTS

invl : lights € DIRECTION — {Red,Green}

inw2 : Yd-d € DIRECTION A lights(d) = Green
= lights[CONFLICT[{d}]] C {Red}
Safety

EVENTS
Initialisation

begin

actl : lights : |lights’ € DIRECTION — {Red, Green}
A (Vd-d € DIRECTION A lights'(d) = Green
= lights'[CONFLICT[{d}]] C {Red})

end

Event ToGreen =

any
gdir
where
grdl : gdir € DIRECTION
then
actl : lights := lights < (CONFLICT[{gdir}] x {Red}) < {gdir — Green}
end

Event ToRed =

any

rdir
where

grdl : rdir € DIRECTION
then

actl : lights(rdir) := Red
end

END
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MACHINE ChangeLightR1
REFINES ChangeLight
SEES TrafficLights_ctx
VARIABLES

zlights Extended lights, Red, Green and Amber lights
delay delay between Amber and Red or Red and Green
adir

togreen

tored
INVARIANTS

invl : adir € DIRECTION

inv2 : togreen € BOOL

inv3 : tored € BOOL

invd : togreen = TRUFE = tored = FALSFE
invb : xlights € DIRECTION — LIGHTS

inv6 : Yd-d € DIRECTION A zlights[{d}] C {Green, Amber}
= zlights| CONFLICT[{d}]] C {Red}

T @ togreen = TRUE=CON FLICT [{adir}|<(lights<{adir — Green}) = CONFLICT[{adir}]<
(zlights < {adir — Green})

inv8 : togreen = TRUE = (xlights(adir) = Green = lights = xlights)

inv9 : delay C DIRECTION

invl0 : tored = TRUE = (xlights < {adir — Red} = lights < {adir — Red})
invll : togreen = FALSE A tored = FALSE = lights = zlights

EVENTS
Initialisation

begin
with
lights' : lights’ = xlights’

actl : zlights : |xlights’ € DIRECTION — {Red, Green}
A (Vd-d € DIRECTION A zlights'(d) = Green
= zlights'|[CONFLICT[{d}]] C {Red})

act2 : delay := @

actd : togreen := FALSE

actd : tored .= FALSE

acth : adir :€ DIRECTION

end
Event ToGreen =
Refines ToGreen

when
grdl : togreen = TRUE
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grd2 :
grd3 :
grd4 :

with
gdir :
then

actl :
act2 :

end

xlights(adir) = Red
xlights] CONFLICT[{adir}]] C {Red}
adir ¢ delay

gdir = adir

xlights(adir) := Green
togreen := FALSE

Event ToGreenlnit =

Refines ToGreen

any
gdir

where

grdl :
grd2 :
grds3 :
grd4 :

then

actl :
act?2 :

end

gdir € DIRECTION
togreen = FALSE
tored = FALSE
xlights(gdir) = Red

adir := gdir
togreen := TRUFE

Event ToGreenAmber =

Which is convergent

any
dir

where

grdl :
grd2 :
grd3 :

then

actl :
act2 :

end

togreen = TRUFE
dir € CONFLICT[{adir}]
xlights(dir) = Green

xlights(dir) := Amber
delay := delay U {dir}

Event ToGreenRed =

Which is convergent

any
dir

where

grdl :
grd2 :
grd3 :
grd4 :

togreen = TRUFE

dir € DIRECTION

dir € CONFLICT[{adir}]
zlights(dir) = Amber
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grd5 :
grd6 :
then

actl :
act2 :

end

Event Delay =

dir ¢ delay
xlights(adir) # Green

xlights(dir) := Red
delay = delay U {adir}

Which is convergent

any
dir
where
grd3 :
then
actl :

end

dir € delay

delay := delay \ {dir}

Event ToRed =

Refines ToRed

when

grdl :
grd2 :
grd3 :

with
rdir :

then

actl :
act2 :

end

tored =TRUE
zlights(adir) = Amber
adir ¢ delay

rdir = adir

xlights(adir) = Red
tored := FALSE

Event ToRedInit =

Refines ToRed

any
rdir

where

grdl :
grd2 :
grd3 :
grd4 :

then

actl :
act? :

end

rdir € DIRECTION
alights(rdir) = Green
tored = FALSE
togreen = FALSE

adir := rdir
tored := TRUFE

Event TeRedAmber =

when
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grdl : tored =TRUFE
grd2 : zlights(adir) = Green

then
actl : xlights(adir) := Amber
act2 : delay := delay U {adir}

end

VARIANT

END



