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An Introductory Example [Yoo-Lafortune02] I

m D, = {Oz}, Dy = {6}, Yiel = 2ep = {/7}

Fusion Rule = Conjunction
L ocal Decisions = Permissive

m [ he C&P architecture

7 |18 X
N ORORO

The Desired Behavior K

The uncontrolled system G
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A Logical Specification of K I

y |8 X

The Desired Behavior K

A, A

——— ——

(y)true A (B)(=(y)true) A (a)(=(y)true)
The uncontrolled system G The Desired Property ¢k

v

J
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A Logical Specification of K I

The uncontrolled system G

Sophie Pinchinat
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y |8 X

The Desired Behavior K

(Mtrue A (B)( Ay ) A () A, )
The Desired Property ¢k

J
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The C&P Solution I

(v)true A (B)(8,) A (@)(8,)
Local Decisions

041,51,% oz, B2, 72

o
a a7 /81 ﬂ a2, /82a %
Supervisor S Supervisor Sy

Put the decisions on G itself

The uncontrolled system G
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A view of the controlled system (S;ASy/G)

~v firable from state ¢ whenever ¢ is labeled 1 and q is labeled 75

g, (9, ﬁl) 527 V1,72

o, a, 1, B2, 71, V2 oy, g, B1, B2, 71, 72

Y Y

Q17Q2,ﬁ1,ﬁ2,71,%® a170427617627W772 @
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Label G with some

synchronous product of completed automata

Labeling Processes

G A = Compm mompleted So

052752772

0527627%

Prop; = {a1, 81,1} Propy = {aa, B2, 72}
\ 2 = {a,’}/}, o1 = {CY} 2o = {0477}7 gy = {a} J
P
— IRISA
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Properties of a labeling process I

Ay Ay

041,51,% oz, B2, 72
a
047fy a1 /81 ﬂ a?aﬁ?a%

Inv(fy) (since O & ¥)

Ay verifies Inv(cy)  (since a & X.q)
Loop(7y1) (since v & 3,1)

A; s permissive hence A; verifies Ay, \y, Inv(o;)

N\ J
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A; is required to verify

N\

$

\

Properties of a labeling process I

Admissibility :

Observation :

Permissivity :

or Anti-Permissivity :

Sophie Pinchinat

P
> IRISA

/\aez\zci Inv(o;)

/\UGEC\Ecl ITLU (Ul)

/\UEEC\ch Inv (FJ

J

441 IEEE CDC-ECC 2005 -9



Properties of a labeling process I

( Admissibility :  A,cx 5, Tnv(03)
Observation : /\aezi\Zoi Loop(o;)
A; is required to verify <

Permissivity : A\ ey \5,, In0(03)

| or Anti-Permissivity : = A,y \y, Inv(—03)

Inv(.) and Loop(.) are expressible in the logic
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The controlled system (S;AS,/G)

(ala a2, 617 627 71, 72)

(041;042,!1,!2,71,%) (a1, g, 1, P2, 71, 72)

Sophie Pinchinat
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~
The controlled system (S51AS5/G)
The controlled system (S1/AS2/G) ag A s
verifies (y)true A (5)(8,) A (a)(d,) {ﬁlAﬁg
m
/ 3 o
Y
/ {al/\ozz {al/\ozg
‘ Gsnn Bi A B
~
J
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Because the resulting labeling fulfills something I
a1 AN 0%)

{ b1 A Ba
N

/k7
i {Ozl/\OéQ {051/\042
G (4 labels) verifies ./ . B N B B1 A Bo
(71 Ay A (y)true ~ ~
A\
4 Bi A Ba A(BY (1 Ae))
: 2
[ a1 Aag Aa)(=(71 A7)
N\ J

e _IRISA
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The resulting labeling fulfills the desired behavior ¢y I

The controlled system (S1/AS2/G) ag A s
verifies (y)true A (5)(8,) A (a)(d,) { B1 N Bo
because - 3 \a
oy N o ay N\ Qg
G (+ labels) verifies ./ .{ P A By { PLA B
(1 A A () e . .
A\
Relativization of ¢x { 3, A By A (B)(=(71 A ¥2))
~A A
o a1 A az A (@) (=(31 A7)
N o Y,

> IRISA
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The Relativization according to A I

THEOREM
(S1ASy/G)  verifies (o) resp. @1 A ¢o, -,
if and only if ! ! 1

G (+ labels) verifies o1 Aoy A{o)(¢) Tresp. (%?) A (%2), —(¢),

Ay, true ...

l l

—(o1 No9) VA, true...

~"

J
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The Relativization according to V I

THEOREM
(S1V.Sy/G)  verifies (o) resp. @1 A ¢o, -,
if and only if ! ! 1

G (+ labels) verifies o1V oy A{0)(¢) resp. (%I) A (%;), —(¢),

Ay, true ...

l l

—(o1 V o9) VA,, true...

~"

J
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The Relativization according to V I

THEOREM
(S1V.Sy/G)  verifies (o) resp. @1 A ¢, -, Ay, true ...
if and only if ! ! 1 ! 1

~V ~V ~V ~V
G (+ labels) verifies o1 Voo A(o)(¢) tesp. (d1) A(¢2), (@), =01V o) VA, true..

~ ~"

Relativization according to Fusion Rules
~A ~A
Conjunctive :  ({(0)¢) = o1/ ... Ao, A{(o)( @)

Disjunctive : ((;>v¢) =o01V...Vo, A <U>(X)
- e IRISA 7
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The Relativization according to Fusion Rules
THEOREM
(S1V.Sy/G)  verifies (o) resp. @1 A ¢, -, Ay, true ...
if and only if l ! ! 1 1
~V ~V ~V ~V
G (4 labels) verifies o1 Voo A{o)(¢) resp. (p1) A(p2), (@), —(o1 Vo) VA, true...
NG ~- ) \ / N ~~ 4
Relativization according to Fusion Rules
Majority
~FR N ~FR
Other kind :  ((a)¢) = [(cn A )V (awias)V (agAag)] A la)( ¢ )
N - y,
| RISA
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The Relativization according to Fusion Rules I

THEOREM
(S1VS3/G)  verifies (o) resp.  ¢1 A o,
if and only if l !

~\V

G (+ labels) verifies o1V oy A{0)(¢) resp. (%I) A (%;), —(¢),

~

Relativization according to Fusion Rules

Majority
~FR

0,
l

~V

Ay, true ...

l l

—(01 Vo3) VA, true...

~"

and if « is fired then global agreement on (3
(the formula Ala|(81 A Ba A F3))

Other kind :  ((a)6) = (@ g) v (aahara)V (@ as)] A {a)(

- = |RISA
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Conjunctive :

Disjunctive :

Majority + “Agreement” :

Dynamic change of Fusion Rules :

About Fusion Rules |

({0)¢) = /... Aaw A (0)(9)

((o)p) =01V ... Vo, N{o)(¢)

(()6) = [(a1r02)V(azras)V(arnas)Ala] (B A B A )] A ()6 )

~FR I N ~FR
() @) = formula(a, B,7) AN {)( ¢ ) A B
2y
OKCFR‘Q\FR‘{ﬁ

Inifintely many kinds

9
3
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Realizability Problem I

m You want to achieve ¢ with a given ARCH

Fusion Rules for each o € X (and a graph between them)

~FR

Build the formula ( ¢ )

Local Decisions for each supervisor

cg
S; observes >.,; and controls

/\aez\zm- Loop(a;) N /\aez\za Inv(o;)
Build the formulas ¢, for each S;

m In the paper, the logical counterpart of ARCH is ({p;}, (~FR))

/
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Specifying Realizability Problem I

m In the paper, ¢ can be realized with ARCH on &

~FR
iff G verifies 9(\; satifying 1) ... (A, satifying ©,). ( ¢ )

m [he semantics of such formulas is clean for any Mu-calculus definable
Desired Behavior ¢ (any w-regular tree language)

m The verification is decidable (and synthesis as well) whenever

Zokl D) Eokg D Eokn [P&RledwegOS]

m Retrieving the pipeline of [Pnueli&Rosner92]
see also X. Briand's “well-synchronized” assumption

m In the paper, also full decidability with complete information
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Thank you !! I
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