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Event-B Pattern Specifications



Asynchronous Queuing
Specifications

Level O



Context AQCO

CONTEXT
AQCo
SETS
Entity
MessageType
CONSTANTS
Participant
ServiceA
ServiceB
ServiceChannel
RequestMessage
PushAB
PushBA
ResponseMessage
Can Send
AXIOMS
axm2 i partition(Entity, Participant)
axm9 : partition(Participant, {ServiceA},{ServiceB})
axml A ServiceChannel € Entity <> Entity
axmeé : partition(MessageType, {RequestMessage}, {ResponseMessage})
axml3 i partition(ServiceChannel, {PushAB}, {PushBA})
axmld : dom{{PushAB})={ServiceA}
axml5s x ran{{PushAB})={ServiceB}
axmle - dom({PushBA})={ServiceB}
axml7 : ran{{PushBA})={ServiceA}
axml8 3 ServiceChannel n id = @
Can Send Relation : Can Send € Entity <« MessageType
axml9 3 Can Send = {ServiceArRequestMessage, ServiceBrResponseMessage]

END



Machine AQMO

MACHINE
AQMO Sending Request =
SEES STATUS
AQCO ordinary
WHEN
VARIABLES , _
A grdl : Send =o
Dispo grd2 : ServiceA e dom(Dispo) A Dispo(ServiceA)=TRUE
Send THEN
Process actl : Send = Send u {PushABrRequestMessage}
INVARIANTS act? : Dispo(ServiceA) = FALSE
Dispo Function : Dispo € Participant -+ BOOL END
Send Relation ! Send € ServiceChannel < MessageType .
Process Function - Process € Participant-~MessageType Processing Request =
EVENTS oUATUS
INITIALISATION = orcinary
STATUS VHEN
di grdl : RequestMessage € ran(Send)
ngIﬁnary grd2 : RequestMessage & ran(Pracess)
grd3 : ServiceB € dom(Dispo)A Dispo(ServiceB)=TRUE
act8 : Send =g THEN
actg :  Process =¢ . actl : Process =Process < {ServiceB » RequestMessage}
actl® : Dispo = {ServiceA»TRUE, ServiceBrFALSE} END
END




Machine AQMO

Sending Response =

STATUS
ordinary
WHEN

grd2

grd3

grd4
THEN

actl

act2
END

ServiceB € dom Vid
(Dispo) A Dispo(ServiceB) (Send)
=TRUE

RequestMessage € ran(Process)
ResponseMessage € ran(Send)

Send = Send u {PushBArResponseMessage}
Dispo(ServiceB) = FALSE

Processing Response =

STATUS
ordinary
WHEN
grdl
grd2
THEN
actl
act2
act3
END

ResponseMessage € ran(Send)
ServiceA € dom(Dispo) A Dispo(ServiceA) = TRUE

Dispo(ServiceA) := FALSE
Send=g
Process =Process = {ServiceA » ResponseMessage}

Activating Participant =
STATUS
ordinary

ANY
2]
WHERE
grdl
grd2
THEN
actl
END

END

//

Participant

P € Participant
P € dom(Dispo)a Dispo(P)=FALSE

Dispo = Dispo < {P»TRUE}



Asynchronous Queuing
Specifications

Level 1



Context AQC1

CONTEXT
AQC1

EXTENDS
AQCO

CONSTANTS
Queue
PushAQ
PushQB
PushBQ
PushQA

AXIOMS

participant partition partition(Participant,

{ ServiceA } , { ServiceB }, { Queue})

axml : partition(ServiceChannel, {PushAQ},{PushQB}, {PushBQ},{PushQA})
axml4 : {PushAB} = {PushAQ} ; {PushQB}

axmé : ran({PushAQ})={Queue}

axms : dom({PushQB})={Queue}

axml5s : {PushBA} = {PushBQ} ; {PushQA}

axmll : ran({PushBQ})={Queue}

axml3 : dom({PushQA})={Queue}

END



MACHINE
AQM1
REFINES
AQMe
SEES
AQC1
VARIABLES
Dispo
Send
Process
Stores
Transmit
INVARIANTS
invl
inv2
inv3
invd

EVENTS

Machine AQM1

Stores € Participant < MessageType
dom({Stores)={Queue} v Stores=g
Transmit € Participant -+ MessageType
dom{Transmit)={Queue} v Transmit=g

INITIALISATION =

extended
STATUS
ordinary
BEGIN
actd
actg
acti@
actlz
actll
END

Send = o

Process = @
Dispo = {Serviced»TRUE, ServiceBeFALSE}
Stores = @

Transmit @

Sending Reguest =

extended
STATUS
ordinary
REFINES
Sending_Request
WHEN
gral : Send =o
grd?2 :  Serviced € dom(Dispo) A Dispo(Serviced)=TRUE
THEN
actl : Send = Send v {PushABrReguestMessage}
act’? - Dispof(Serviced) = FALSE
END
Storing Request =
STATUS
ordinary
WHEN
grdl : RequestMessage € ran(Send)
grd2 i RequestMessage & ran(Process)
grd3 ] ServiceB € dom(Dispo) » Dispo(ServiceB)=FALSE
grd4 : Stores = @
THEN
actl ¥ Stores = Stores u {QueuexRequestMessage}

END



Machine AQM1

Transmissing Request =

STATUS
ordinary
WHEN
grdl : RequestMessage € ran(Stores)
THEN
actl i Transmit = Transmit = {QueuerRequestMessage}
END
Processing Reguest =
extended
STATUS
ordinary
REFINES
Processing Request
WHEN
grdl : RequestMessage € ran(Send)
grd? RequestMessage & ran{Process)
grd? 7 ServiceB € dom(Dispola Dispo(ServiceB)=TRUE
grdd : RequestMessage € ran(Transmit)
THEN
actli 2 Process =Process = {ServiceB » RequestMessage}
act2 : Stores = ¢
END

Sending Response =

extended
STATUS
ordinary
REFINES
Sending Response
WHEN
ServiceB € dom /7 ReguestMess
gra2 : (Dispo) A Dispo(ServiceB) {5end)
=TRUE
grd3 ¢ ReguestMessage € ran(Process)
grdd : ResponseMessage & ran{5end)
THEN
actl d Send = Send v {PushBArResponseMessage}
act? b DispoiServiceB) = FALSE
END
Storing Response =
STATUS
aordinary
WHEN
grdl i ResponseMessage € ran(Send)
grd? :  ResponseMessage € ran(Process)
grd3 4 ServiceA € dom(Dispo) ~ Dispo(Servicel)=FALSE
grd4 ! Stores = @
THEN
actl : Stores = Stores u {QueuewResponseMessage}
END

Processing Response =
extended



Machine AQM1

STATUS

ordinary
REFINES

Processing Response
WHEN

grdl : ResponseMessage € ran(Send)

grdZ ; Serviced € dom(Dispo) n Dispo(Serviced) = TRUE
THEN

actl : DispofServiced) = FALSE

acts ; Send=e

act3 : Process =Process < {5erviced » ResponseMessage}
END
Activating Participant =

extended

STATUS

ordinary
REFINES

Activating Participant
ANY

P S Participant
WHERE

grdli b P € Participant

grd2 : P e dom{Dispo)a Dispo(P)=FALSE
THEN

actl s Dispo = Dispo = {P=TRUE}
END

END



