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Dumb Light Control

WANT: if press is issued twice quickly 
then the light will get brighter; otherwise the light is 
turned off.

Off Light Bright
press? press?

press?

press?
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Dumb Light Control

Off Light Bright
press? press?

press?

press?

Solution: Add real-valued clock  x

X:=0

X<=3

X>3
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Alur & Dill 1990

Clocks: x, y

x<=5 & y>3

x := 0

Guard 
Boolean combination of integer bounds
on clocks and clock differences

Reset
Action performed on clocks

Transitions

( n , x=2.4 , y=3.1415 )
( n , x=3.5 , y=4.2415 )

e(1.1)

( n , x=2.4 , y=3.1415 )
( m , x=0 , y=3.1415 )

a

State
( location , x=v , y=u ) where v,u are in R

Action
used

for synchronization

Discrete Trans

Delay Trans
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Clocks: x, y

x<=5 & y>3

x := 0

Transitions

( n , x=2.4 , y=3.1415 )
( n , x=3.5 , y=4.2415 )

e(1.1)

( n , x=2.4 , y=3.1415 )
e(3.2)

x<=5

y<=10

Location
Invariants

g1
g2 g3

g4

Timed Automata   review
Invariants

Invariants
ensure

progress!!

Invariants
ensure

progress!!
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Example

Reachable?

a b

c
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Example

Reachable?

x

y

(L0,x=0,y=0)

a b

c
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Example

Reachable?

x

y

(L0,x=0,y=0)
ε(1.4)

(L0,x=1.4,y=1.4)

a b

c

ε(1
.4)
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Example

Reachable?

x

y

(L0,x=0,y=0)
ε(1.4)

(L0,x=1.4,y=1.4)
a

(L0,x=1.4,y=0)

a b

c

ε(1
.4)

a
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Example

Reachable?

x

y

(L0,x=0,y=0)
ε(1.4)

(L0,x=1.4,y=1.4)
a

(L0,x=1.4,y=0)
ε(1.6)

(L0,x=3.0,y=1.6)
a

(L0,x=3.0,y=0)

a b

c

ε(1
.4)

a aε(1
.6)
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Timed Automata: Example

guard

reset-set

location

a

action
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Timed Automata: Example

a
a a

guard

reset-set

location

a

action
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Timed Automata: Example

3≤x a

Invariant
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Timed Automata: Example

3≤x a a a a

Invariant


