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(Ψ)
s′ s Ψ(s) ⊑ Ψ(s′)

S
s0 ∈ S

P = (O, ⊑,Ψ) O ⊑
O Ψ : S → O

∀s, s′ ∈ reach(s0) : s →∗ s′ ⇒ Ψ(s) ⊑ Ψ(s′) !

Φ

Φ Φ
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◃
◃

◃
ψc ◃
Φ ◃

0
0

ψc ψ(s0)
¬

←−
ψc # ψ(s)

Φ
′ ∈

′

←− ∅

ψc ψ(s)

′ −→ ′

¬ ′

′

ψ $ ψ ′

′
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Client 1 Broker

1 - CONNECT

2 - CONNACK

Client 2

1 - CONNECT

2 - CONNACK

3 - SUBSCRIBE(topic(1), QoS(1))

3 - SUBACK (topic(1))

4 - PUBLISH (topic(1), QoS(1))

5 - PUBLISH (topic(1), QoS(1))
4 - PUBACK(topic(1),QoS(1))

6 - PUBACK(topic(1),QoS(1))

7 - UNSUBSCRIBE (topic(1))

7 - UNSBACK(topic(1))

8 - DISCONNECT
8 - DISCONNECT
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CtoB

BrokerxMessages

[]

BtoC

ClientxMessages

initMsgQueue()

Broker

BrokerBroker

Clients

ClientClient

1 1`[]1 1`[(client(1),[]),(client(2),[])]
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ClientsIn/Out

ClientxState

In/Out

CtoBOut

BrokerxMessages

OutBtoCIn

ClientxMessages

In

PUBLISH

PUBLISHPUBLISH

SUBSCRIBE

SUBSCRIBESUBSCRIBE

UNSUBSCRIBE

UNSUBSCRIBEUNSUBSCRIBE

DISCONNECT

DISCONNECTDISCONNECT

CONNECT

CONNECTCONNECT

2

1`(client(1),{topics=[],state=READY,p
id=0})++
1`(client(2),{topics=[],state=READY,p
id=0})

1 1`[]1 1`[(client(1),[]),(client(2),[])]

c1 c2

ψc = B ∗ state(c1) + state(c2)

B
B B

B = 10
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CtoBIn

BrokerxMessages

Connected
Clients

Out ClientsxState

BtoCOut

ClientxMessages

Process
DISCONNECT

ProcessDISCONNECTProcessDISCONNECT

Process
UNSUBSCRIBE

ProcessUNSUBSCRIBEProcessUNSUBSCRIBE

Process
CONNECT

ProcessCONNECTProcessCONNECT

Process
PUBLISH

ProcessPUBLISHProcessPUBLISH

Process
SUBSCRIBE

ProcessSUBSCRIBEProcessSUBSCRIBE

In

Out

Out1 1`[]

1 1`[]

1

1`[(client(1),[]),(client(2),[])]
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AG(Φ) ⇒ AF (Ψ)

Φ Φ

Φ Φ

¬ ∨ Φ | Φ

Φ Φ

Φ Φ

Φ

Φ Φ

Φ

Φ⇒ Ψ Φ | Ψ

Φ Φ

Φ Φ

Φ⇒ Ψ Φ | Ψ
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