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Our definition of a system

Y(t)Q(t)X(t)

∫ = (T,X ,Y ,Q , q0,F , δ)

state of ∫ : s = (x, q, y) ∈ X × Q × Y
execution of ∫ : (s0, s1, . . .) ∈ exec(∫ )



Core conditions

φ ::= input(x)
φ ::= istate(q)
φ ::= ouput(y)

Minimal set of operators

φ ::= ¬ φ′

φ ::= φ1 ∧ φ2

φ ::= © φ′

φ ::= φ1 U φ2

Additionnal operators

φ ::= >
φ ::= ⊥
φ ::= φ1 ∨ φ2

φ ::= φ1 ⇒ φ2

φ ::= φ1 ⊗ φ2

. . .

φ ::= ♦ φ′

φ ::= φ1 R φ2



Computation rules

[AI](
(x0, , ), . . .

)
� input(x0)

[AS](
( , q0, ), . . .

)
� istate(q0)

[AO](
( , , y0), . . .

)
� output(y0)

(
e1, e2, . . .

)
� φ

[AC](
, e1, e2, . . .

)
� ©φ



[e � φ]⇒ ⊥
[AN]e � ¬φ

e � φ1 e � φ2 [AW]e � φ1 ∧ φ2

∃i ≤ 0,


(
(ei, ei+1, . . .) � φ2

)(
∀k ∈ {0, . . . , i}, (ek , ek+1, . . .) � φ1

) 
[AU](

e0, e1, . . .
)
� φ1Uφ2

∫ satisfies φ iif

∫ � φ⇔ ∀e ∈ exec(∫ ), e � φ



Example: simple radiator

I T ∼ N
I X = room temperature ∼ R
I Y = {heat , nothing}
I Q = {qon, qoff }, q0 = qoff

I F (x(t), q(t)) =

heat if q(t) = qon

∅ otherwise

qoff qon

x(t) < θ⊥

x(t) > θ>



Some wanted properties for θ⊥ = 15 and θ> = 20

∫ � ¬♦
(
istate(qoff) ∧ output(heat)

)
∫ � ¬♦

(
input(10) ∧©istate(qoff)

)
∀θ > θ>, ∫ � ¬♦

(
input(θ) ∧©istate(qon)

)
Conclusion

Built: a semantics of systems + formal definition
of “properties” as timed behaviour constraints.
Next step: more advanced refinement
computation language that could let modelers
obtain a system from a set of such constraints.


