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Context cO

CONTEXT
c0
CONSTANTS
ChangeDL
AXIOMS
axml :ChangeDL >0
END

Context c1

CONTEXT
cl
EXTENDS
c0
CONSTANTS
R_TN  // ToNeu Releasing deadline
R_NN  // NoNeu Releasing deadline
S_NN  // NoNeu Setting deadline after a normal releasing process
S_NN_RC /I NoNeu Setting deadline with opened clutch during releasing process
S FN /I FromNeu Setting deadline
R_NN_NC_EX  // NoNeu Releasing without clutch expiry (500)
AXIOMS
axml:R_TN>0
axm2 :R_NN>0
axm3:S_NN>0
axm4 :S_NN_RC >0
axm5 :R_TN>0
axm6 :R_TN < ChangeDL
axm7 :R_NN+S_NN_RC < ChangeDL
axm8 :R_NN_NC_EX +S NN < ChangeDL
axm9 :S_FN< ChangeDL
axml10:S_FN>0
END

Context c2
CONTEXT
c2
EXTENDS
cl
CONSTANTS
SyncOpen_DL  // 355
SetGear_DL  // 350
CloseClutch_DL  // 200
Sync_EX /150
AXIOMS
axml :SyncOpen_DL >0
axm2 :SetGear_DL >0
axm3 :CloseClutch_DL >0
axmé4 :SyncOpen_DL + SetGear_DL + CloseClutch_ DL <S_FN
axm5 :Sync_EX >0
axm6 :Sync_EX < SyncOpen_DL
END

Context c3
CONTEXT
c3
EXTENDS
c2
CONSTANTS
ZeroOpen_DL  // 455
Release_DL  // 250
Zero_EX /1250
AXIOMS

axml :ZeroOpen_DL >0
axm?2 :Release_DL >0
axm3 :ZeroOpen_DL + Release_ DL + CloseClutch DL <R_TN
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axm4 :Zero_EX >0
axm5 :Zero_EX < ZeroOpen_DL
END

Context c4

CONTEXT
c4

EXTENDS
c3

AXIOMS
axm2 :Zero_EX + Release DL <R NN _NC EX
axm3 :ZeroOpen_DL + Release DL + CloseClutch DL <R NN
axmé4 :SyncOpen_DL + SetGear DL + CloseClutch DL <S NN
axm5 :SetGear DL + CloseClutch DL <S NN RC

END

Context c5
CONTEXT
c5
EXTENDS
c4
CONSTANTS
Zero DL // 155
OpenClutch_ DL // 200
Sync_DL /[ 255
OpenClutch_Zero_DE /250
OpenClutch_Sync_DE  // 150
AXIOMS
axml :Zero_DL >0
axm2 :OpenClutch_DL >0
axm3 :Zero_DL + OpenClutch_DL < ZeroOpen_DL
axmé4 :Sync_DL >0
axm5 :Sync_DL + OpenClutch_ DL < SyncOpen_DL
axm6 :Zero_DL > Zero_EX
axm7 :Sync_DL > Sync_EX
axm8 :OpenClutch_Zero_DE >0
axm9 :OpenClutch_Sync_DE >0
axm10 :OpenClutch_Zero_DE > Zero_EX
axm11 :OpenClutch_Sync_DE > Sync_EX
axm12 :OpenClutch_Zero DE < Zero DL
axm13 :OpenClutch_Sync_DE < Sync_DL
END

Context c6

CONTEXT
c6
EXTENDS
c5
CONSTANTS
Channel_ DL  //5
Engine_Sync_DL  // 100
Engine_Zero_DL  // 200
Clutch_Open_DL  // 150
Clutch_Close_DL  // 150
Gear_Set_ DL // 300
Gear_Release_DL  // 200
AXIOMS
axml :Channel_DL >0
axm2 :Engine_Sync_DL >0
axm3 :Engine_Zero_DL >0
axm4 :2+Channel DL + Engine Sync DL < Sync EX
axm5 :2+Channel_DL + Engine_Zero_ DL < Zero_EX
axm6 :Clutch_Open_DL >0
axm?7 :Clutch_Close_DL >0
axm8 :2xChannel_DL + Clutch_Open_DL < OpenClutch_DL
axm9 :2xChannel_DL + Clutch_Close_DL < CloseClutch_DL
axm10 :Gear_Set DL >0
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axm11 :Gear_Release_DL >0

axm12 :2«Channel_DL + Gear_Set_DL < SetGear_DL

axm13 :2xChannel_DL + Gear_Release_DL < Release_DL
END
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Machine m0
MACHINE
m0
SEES
c0
VARIABLES
Request
Response
Error  // Flags
time
tRequest
tResponse
tError
INVARIANTS
invl :Request € BOOL
inv2 :Error € BOOL
inv3 :Response € BOOL
time :timeeN
tRequest :tRequest € N
tResponse :tResponse € N
tError :tError € N
Deadlinel :Request = TRUE A Response = FALSE A Error = FALSE = time < tRequest + ChangeDL
ResponseDurationDeadlinel :Request = TRUE A Response = TRUE = tResponse < tRequest + ChangeDL
ErrorDurationDeadlinel :Request = TRUE A Error = TRUE = tError < tRequest + ChangeDL
inv4 :Request = FALSE = Response = FALSE A Error = FALSE
inv5 :Response = TRUE = Error = FALSE
TIMING

Deadlinel :Deadline (Request, Response V Error, ChangeDL)
EVENTS
INITIALISATION &
STATUS
ordinary
BEGIN
actl :Error := FALSE
act2 :Request := FALSE
act3 :Response := FALSE
time :time :== 0
tRequest :tRequest := 0
tResponse :tResponse := 0
tError :tError :=0
END

Request &
STATUS

ordinary
WHEN

grd1 :Request = FALSE
THEN

actl :Request := TRUE

tRequest :tRequest := time
END

Response &
STATUS

ordinary
WHEN

grd1 :Request = TRUE

grd2 :Error = FALSE

grd3 :Response = FALSE
THEN

actl :Response :== TRUE

tResponse :tResponse := time
END

Error &
STATUS

ordinary
WHEN

grd1 :Error = FALSE

grd2 :Request = TRUE

grd3 :Response = FALSE
THEN
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actl :Error :== TRUE
tError :tError := time
END

FINAL 2
STATUS

ordinary
WHEN

grd1 :Response = TRUE
THEN

actl :Request :== FALSE

act2 :Response := FALSE
END

Tick _Tock &
STATUS

ordinary
ANY

tick
WHERE

tick :tick >0

Deadlinel :Request = TRUE A Response = FALSE A Error = FALSE = time + tick < tRequest + ChangeDL
THEN

actl :time := time+tick
END

END
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Machine m1

MACHINE
ml
REFINES
m0
SEES
c0
VARIABLES
RequestFromNeu
RequestNoNeu
RequestToNeu
FromNeu  // Changing from the neutral gear to a gear
ToNeu  // Changing from a gear to another gear
NoNeu  // Changing from a gear to the neutral gear
Error_FromNeu /I Flags
Error_NoNeu
Error_ToNeu /I Flags
isNeu  // Gear Status
time
tRequestFromNeu
tError_FromNeu
tFromNeu
tRequestToNeu
tToNeu
tError_ToNeu
tRequestNoNeu
tError_NoNeu
tNoNeu
INVARIANTS
{ToNeu, FromNeu, NoNeu, isNeu, RequestFromNeu, RequestNoNeu,
‘'RequestToNeu, Error_FromNeu, Error_NoNeu, Error_ToNeu} € P(BOOL)
inv2 :(FromNeu = TRUE v ToNeu = TRUE v NoNeu = TRUE) = Response = TRUE
inv3 :(FromNeu = FALSE A ToNeu = FALSE A NoNeu = FALSE) = Response = FALSE
inv4 :(RequestFromNeu = TRUE Vv RequestNoNeu = TRUE Vv RequestToNeu = TRUE) = Request = TRUE
inv5 :(RequestFromNeu = FALSE A RequestNoNeu = FALSE A RequestToNeu = FALSE) = Request = FALSE
inv6 :RequestFromNeu = TRUE =RequestToNeu = FALSE A RequestNoNeu = FALSE
inv7 :RequestToNeu = TRUE =RequestFromNeu = FALSE A RequestNoNeu = FALSE
inv8 :RequestNoNeu = TRUE =RequestFromNeu = FALSE A RequestToNeu = FALSE
inv9 :RequestNoNeu = TRUE = ToNeu = FALSE A FromNeu = FALSE
inv10 :RequestToNeu = TRUE = FromNeu = FALSE A NoNeu = FALSE
inv1l :RequestFromNeu = TRUE = ToNeu = FALSE A NoNeu = FALSE
inv12 :NoNeu = TRUE = RequestNoNeu = TRUE
inv13 :FromNeu = TRUE = RequestFromNeu = TRUE
inv14 :ToNeu = TRUE = RequestToNeu = TRUE
inv15 :Error_FromNeu = TRUE Vv Error_NoNeu = TRUE V Error_ToNeu = TRUE = Error = TRUE
inv16 :Error_FromNeu = FALSE A Error_NoNeu = FALSE A Error_ToNeu= FALSE = Error = FALSE
inv17 :Error_FromNeu = TRUE = RequestFromNeu= TRUE
inv18 :Error_NoNeu = TRUE = RequestNoNeu= TRUE
inv19 :Error_ToNeu = TRUE = RequestToNeu= TRUE
inv20 :RequestFromNeu= TRUE = Error_NoNeu = FALSE A Error_ToNeu = FALSE
inv21 :RequestNoNeu= TRUE = Error_FromNeu = FALSE A Error_ToNeu = FALSE
inv22 :RequestToNeu= TRUE = Error_FromNeu = FALSE A Error_NoNeu = FALSE
inv23 :FromNeu = TRUE = RequestFromNeu= TRUE
inv24 :NoNeu = TRUE = RequestNoNeu= TRUE
inv25 :ToNeu = TRUE = RequestToNeu= TRUE
inv26 :RequestFromNeu= TRUE = NoNeu = FALSE A ToNeu = FALSE
inv27 :RequestNoNeu= TRUE = FromNeu = FALSE A ToNeu = FALSE
inv28 :RequestToNeu= TRUE = FromNeu = FALSE A NoNeu = FALSE
inv29 :FromNeu = TRUE = Error_FromNeu = FALSE
inv30 :NoNeu = TRUE = Error_NoNeu = FALSE
inv31 :ToNeu = TRUE = Error_ToNeu = FALSE
inv32 :FromNeu = TRUE v ToNeu = TRUE v NoNeu = TRUE = Error = FALSE
tRequestFromNeu :tRequestFromNeu € N
tError_FromNeu :tError_FromNeu € N
tFromNeu :tFromNeu € N
Deadlinel :RequestFromNeu = TRUE A Error_FromNeu = FALSE A FromNeu = FALSE = time < tRequestFromNeu + ChangeDL
Error_FromNeuDurationDeadlinel RequestFromNeu = TRUE A Error_FromNeu = TRUE = tError FromNeu < tRequestFromNeu +
: ChangeDL
FromNeuDurationDeadlinel :RequestFromNeu = TRUE A FromNeu = TRUE = tFromNeu < tRequestFromNeu + ChangeDL
tRequestToNeu :tRequestToNeu € N
tToNeu :tToNeu € N
tError_ToNeu :tError_ToNeu € N
Deadline2 :RequestToNeu = TRUE A ToNeu = FALSE A Error_ToNeu = FALSE = time < tRequestToNeu + ChangeDL
ToNeuDurationDeadline2 :RequestToNeu = TRUE A ToNeu = TRUE = tToNeu < tRequestToNeu + ChangeDL
Error_ToNeuDurationDeadline2 :RequestToNeu = TRUE A Error_ToNeu = TRUE = tError_ToNeu < tRequestToNeu + ChangeDL

invl
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tRequestNoNeu :tRequestNoNeu € N
tError_NoNeu :tError_NoNeu € N
tNoNeu :tNoNeu € N
Deadline3 :RequestNoNeu = TRUE A Error_NoNeu = FALSE A NoNeu = FALSE = time < tRequestNoNeu + ChangeDL
Error_NoNeuDurationDeadline3 :RequestNoNeu = TRUE A Error_NoNeu = TRUE = tError_NoNeu < tRequestNoNeu + ChangeDL
NoNeuDurationDeadline3 :RequestNoNeu = TRUE A NoNeu = TRUE = tNoNeu < tRequestNoNeu + ChangeDL
inv33 :RequestFromNeu= TRUE = tRequestFromNeu = tRequest
inv34 :RequestNoNeu= TRUE = tRequestNoNeu = tRequest
inv35 :RequestToNeu= TRUE = tRequestToNeu = tRequest
TIMING

Deadlinel :Deadline (RequestFromNeu, Error_FromNeu v FromNeu, ChangeDL)

Deadline2 :Deadline (RequestToNeu, ToNeu Vv Error_ToNeu, ChangeDL)

Deadline3 :Deadline (RequestNoNeu, Error_NoNeu v NoNeu, ChangeDL)
EVENTS

INITIALISATION 2
STATUS

ordinary
BEGIN

actl :-ToNeu := FALSE

act2 :FromNeu := FALSE

act3 :NoNeu := FALSE

act4 :isNeu := TRUE

act5 :RequestNoNeu = FALSE

act6 :RequestToNeu := FALSE

act7 :RequestFromNeu := FALSE

act8 :Error_FromNeu = FALSE

act9 :Error_NoNeu := FALSE

act10 :Error_ToNeu := FALSE

time :time :=0

tRequestFromNeu :tRequestFromNeu := 0

tError_FromNeu :tError_FromNeu := 0

tFromNeu :tFromNeu = 0

tRequestToNeu :tRequestToNeu := 0

tToNeu :tToNeu :== 0

tError_ToNeu :tError_ToNeu := 0

tRequestNoNeu :tRequestNoNeu := 0

tError_NoNeu :tError_NoNeu := 0

tNoNeu :tNoNeu := 0
END

RequestFromNeu &
STATUS
ordinary
REFINES
Request
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = TRUE
THEN
actl :RequestFromNeu := TRUE
tRequestFromNeu :tRequestFromNeu := time
END

RequestNoNeu &
STATUS
ordinary
REFINES
Request
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestNoNeu := TRUE
tRequestNoNeu :tRequestNoNeu := time
END

RequestToNeu &
STATUS
ordinary
REFINES
Request
WHEN
grd1 :RequestFromNeu = FALSE
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grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestToNeu := TRUE
tRequestToNeu :tRequestToNeu := time
END

FromNeu &
STATUS

ordinary
REFINES

Response
WHEN

grdl1 :RequestFromNeu = TRUE

grd2 :Error_FromNeu = FALSE

grd3 :FromNeu = FALSE
THEN

actl :FromNeu := TRUE

act2 :isNeu := FALSE

tFromNeu :tFromNeu := time
END

NoNeu &
STATUS

ordinary
REFINES

Response
WHEN

grd1 :RequestNoNeu = TRUE

grd2 :Error_NoNeu = FALSE

grd3 :NoNeu = FALSE
THEN

actl :NoNeu := TRUE

tNoNeu :tNoNeu := time
END

ToNeu &
STATUS

ordinary
REFINES

Response
WHEN

grd1 :RequestToNeu = TRUE

grd2 :Error_ToNeu = FALSE

grd3 :ToNeu = FALSE
THEN

actl :ToNeu := TRUE

act2 :isNeu := TRUE

tToNeu :tToNeu := time
END

Error_FromNeu &
STATUS

ordinary
REFINES

Error
WHEN

grd1 :Error_FromNeu = FALSE

grd2 :RequestFromNeu = TRUE

grd3 :FromNeu = FALSE
THEN

actl :Error_FromNeu :== TRUE

tError_FromNeu :tError_FromNeu := time
END

Error_NoNeu &
STATUS

ordinary
REFINES

Error
WHEN

grdl :Error_NoNeu = FALSE

grd2 :RequestNoNeu = TRUE

grd3 :NoNeu = FALSE
THEN

actl :Error_NoNeu := TRUE

tError_NoNeu :tError_NoNeu := time
END
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Error_ToNeu &
STATUS

ordinary
REFINES

Error
WHEN

grdl :Error_ToNeu = FALSE

grd2 :RequestToNeu = TRUE

grd3 :ToNeu = FALSE
THEN

actl :Error_ToNeu := TRUE

tError_ToNeu :tError_ToNeu := time
END

FINAL 2
STATUS
ordinary
REFINES
FINAL
WHEN
grd1 :FromNeu = TRUE v ToNeu = TRUE v NoNeu = TRUE
THEN
actl :RequestFromNeu := FALSE
act2 :RequestNoNeu := FALSE
act3 :RequestToNeu := FALSE
act4 :FromNeu := FALSE
act5 :ToNeu := FALSE
act6 :NoNeu = FALSE
END

Tick _Tock &
STATUS
ordinary
REFINES
Tick_Tock
ANY
tick
WHERE
tick :tick >0
Deadlinel :RequestFromNeu = TRUE A Error_FromNeu = FALSE A FromNeu = FALSE = time + tick < tRequestFromNeu + ChangeDL
Deadline2 :RequestToNeu = TRUE A ToNeu = FALSE A Error_ToNeu = FALSE = time + tick < tRequestToNeu + ChangeDL
Deadline3 :RequestNoNeu = TRUE A Error_NoNeu = FALSE A NoNeu = FALSE = time + tick < tRequestNoNeu + ChangeDL
THEN
actl :time := time+tick
END

END
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Machine m2

MACHINE
m2
REFINES
ml
SEES
c0
VARIABLES
RequestFromNeu
RequestNoNeu
RequestToNeu
FromNeuNoClutch
NoNeuClutch  // Flags
ToNeuNoClutch
NoNeuNoClutch
FromNeuClutch
ToNeuClutch /I nextline
Error_FromNeu /I Flags
Error_NoNeu  // Flage
Error_ToNeu /I Flags
isNeu  // Gear Status
time
tRequestFromNeu
tError_FromNeu
tFromNeuNoClutch
tFromNeuClutch
tRequestToNeu
tToNeuNoClutch
tError_ToNeu
tToNeuClutch
tRequestNoNeu
tError_NoNeu
tNoNeuClutch
tNoNeuNoClutch
INVARIANTS
invl :FromNeuClutch e BOOL
inv2 :FromNeuNoClutch € BOOL
inv3 :ToNeuNoClutch € BOOL
inv4 :ToNeuClutch € BOOL
inv5 :NoNeuNoClutch € BOOL
inv6 :NoNeuClutch € BOOL
inv7 :FromNeuNoClutch = TRUE v FromNeuClutch = TRUE < FromNeu = TRUE
inv8 :ToNeuNoClutch = TRUE Vv ToNeuClutch = TRUE & ToNeu = TRUE
inv9 :NoNeuNoClutch = TRUE v NoNeuClutch = TRUE & NoNeu = TRUE
inv10 :FromNeuNoClutch = FALSE A FromNeuClutch = FALSE < FromNeu = FALSE
inv11 :ToNeuNoClutch = FALSE A ToNeuClutch = FALSE < ToNeu = FALSE
inv12 :NoNeuNoClutch = FALSE A NoNeuClutch = FALSE < NoNeu = FALSE
tFromNeuNoClutch :tFromNeuNoClutch € N
tFromNeuClutch :tFromNeuClutch € N
Deadlinel RequestFromNeu = TRUE A Error_FromNeu = FALSE A FromNeuNoClutch = FALSE A FromNeuClutch = FALSE = time <
tRequestFromNeu + ChangeDL
Error FromNeuDurationDeadlinel RequestFromNeu = TRUE A Error_FromNeu = TRUE = tError_FromNeu < tRequestFromNeu +
ChangeDL
FromNeuNoCIutchDuratlonDeadImel RequestFromNeu = TRUE A FromNeuNoClutch = TRUE = tFromNeuNoClutch < tRequestFromNeu +
ChangeDL
FromNeuCIutchDuratlonDeadImel RequestFromNeu = TRUE A FromNeuClutch = TRUE = tFromNeuClutch < tRequestFromNeu +
ChangeDL
tToNeuNoCIutch ‘tToNeuNoClutch € N
tToNeuClutch :tToNeuClutch € N
Deadllne2 RequestToNeu = TRUE A ToNeuNoClutch = FALSE A Error_ToNeu = FALSE A ToNeuClutch = FALSE = time < tRequestToNeu
+ ChangeDL
ToNeuNoCIutchDu rationDeadline2 :RequestToNeu = TRUE A ToNeuNoClutch = TRUE = tToNeuNoClutch < tRequestToNeu + ChangeDL
Error_ToNeuDurationDeadline2 :RequestToNeu = TRUE A Error_ToNeu = TRUE = tError_ToNeu < tRequestToNeu + ChangeDL
ToNeuClutchDurationDeadline2 :RequestToNeu = TRUE A ToNeuClutch = TRUE = tToNeuClutch < tRequestToNeu + ChangeDL
tNoNeuClutch :tNoNeuClutch € N
tNoNeuNoClutch :tNoNeuNoClutch € N
Deadline3 RequestNoNeu = TRUE A Error_NoNeu = FALSE A NoNeuClutch = FALSE A NoNeuNoClutch = FALSE = time <
: tRequestNoNeu + ChangeDL
Error_NoNeuDurationDeadline3 :RequestNoNeu = TRUE A Error_NoNeu = TRUE = tError NoNeu < tRequestNoNeu + ChangeDL
NoNeuClutchDurationDeadline3 :RequestNoNeu = TRUE A NoNeuClutch = TRUE = tNoNeuClutch < tRequestNoNeu + ChangeDL
NoNeuNoClutchDurationDeadline3 :RequestNoNeu = TRUE A NoNeuNoClutch = TRUE = tNoNeuNoClutch < tRequestNoNeu + ChangeDL
TIMING

Deadlinel :Deadline (RequestFromNeu, Error_FromNeu v FromNeuNoClutch v FromNeuClutch, ChangeDL)
Deadline2 :Deadline (RequestToNeu, ToNeuNoClutch v Error_ToNeu v ToNeuClutch, ChangeDL)
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Deadline3 :Deadline (RequestNoNeu, Error_NoNeu v NoNeuClutch v NoNeuNoClutch, ChangeDL)

EVENTS
INITIALISATION 2
STATUS

ordinary
BEGIN

actl :-ToNeuNoClutch := FALSE

act2 :FromNeuNoClutch := FALSE

act3 :NoNeuNoClutch := FALSE

act4 :-ToNeuClutch := FALSE

act5 :FromNeuClutch := FALSE

act6 :NoNeuClutch := FALSE

act7 :RequestNoNeu := FALSE

act8 :RequestToNeu := FALSE

act9 :RequestFromNeu := FALSE

act10 :isNeu := TRUE

actll :Error_FromNeu := FALSE

actl? :Error_NoNeu := FALSE

act13 :Error_ToNeu := FALSE

time :time :=0

tRequestFromNeu :tRequestFromNeu := 0

tError_FromNeu :tError_FromNeu := 0

tFromNeuNoClutch :tFromNeuNoClutch := 0

tFromNeuClutch :tFromNeuClutch := 0

tRequestToNeu :tRequestToNeu = 0

tToNeuNoClutch :tToNeuNoClutch := 0

tError_ToNeu :tError_ToNeu =0

tToNeuClutch :tToNeuClutch := 0

tRequestNoNeu :tRequestNoNeu := 0

tError_NoNeu :tError_NoNeu := 0

tNoNeuClutch :tNoNeuClutch := 0

tNoNeuNoClutch :tNoNeuNoClutch := 0
END

RequestFromNeu &
STATUS
ordinary
REFINES
RequestFromNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = TRUE
THEN
actl :RequestFromNeu := TRUE
tRequestFromNeu :tRequestFromNeu := time
END

RequestNoNeu &
STATUS
ordinary
REFINES
RequestNoNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestNoNeu := TRUE
tRequestNoNeu :tRequestNoNeu := time
END

RequestToNeu &
STATUS
ordinary
REFINES
RequestToNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestToNeu := TRUE
tRequestToNeu :tRequestToNeu := time
END
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FromNeuNoClutch &
STATUS
ordinary
REFINES
FromNeu
WHEN
grd1 :RequestFromNeu = TRUE
grd2 :Error_FromNeu = FALSE
grd3 :FromNeuNoClutch = FALSE
grd4 :FromNeuClutch = FALSE
THEN
actl :FromNeuNoClutch := TRUE
act2 :isNeu := FALSE
tFromNeuNoClutch :tFromNeuNoClutch := time
END

NoNeuNoClutch &
STATUS
ordinary
REFINES
NoNeu
WHEN
grd1 :RequestNoNeu = TRUE
grd2 :Error_NoNeu = FALSE
grd3 :NoNeuNoClutch = FALSE
grd4 :NoNeuClutch = FALSE
THEN
actl :NoNeuNoClutch := TRUE
tNoNeuNoClutch :tNoNeuNoClutch := time
END

ToNeuNoClutch &
STATUS
ordinary
REFINES
ToNeu
WHEN
grd1 :RequestToNeu = TRUE
grd2 :Error_ToNeu = FALSE
grd3 :ToNeuNoClutch = FALSE
grd4 :ToNeuClutch = FALSE
THEN
actl :-ToNeuNoClutch := TRUE
act2 :isNeu := TRUE
tToNeuNoClutch :tToNeuNoClutch := time
END

FromNeuClutch &
STATUS
ordinary
REFINES
FromNeu
WHEN
grd1 :RequestFromNeu = TRUE
grd2 :Error_FromNeu = FALSE
grd3 :FromNeuClutch = FALSE
grd4 :FromNeuNoClutch = FALSE
THEN
actl :FromNeuClutch := TRUE
act2 :isNeu := FALSE
tFromNeuClutch :tFromNeuClutch := time
END

NoNeuClutch &
STATUS
ordinary
REFINES
NoNeu
WHEN
grd1 :RequestNoNeu = TRUE
grd2 :Error_NoNeu = FALSE
grd3 :NoNeuClutch = FALSE
grd4 :NoNeuNoClutch = FALSE
THEN
actl :NoNeuClutch := TRUE
tNoNeuClutch :tNoNeuClutch := time
END

ToNeuClutch &
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STATUS
ordinary
REFINES
ToNeu
WHEN
grd1 :RequestToNeu = TRUE
grd2 :Error_ToNeu = FALSE
grd3 :ToNeuClutch = FALSE
grd4 :ToNeuNoClutch = FALSE
THEN
actl :ToNeuClutch :== TRUE
act2 :isNeu := TRUE
tToNeuClutch :tToNeuClutch = time
END

Error_FromNeu &
STATUS
ordinary
REFINES
Error_FromNeu
WHEN
grd1 :Error_FromNeu = FALSE
grd2 :RequestFromNeu = TRUE
grd3 :FromNeuClutch = FALSE
grd4 :FromNeuNoClutch = FALSE
THEN
actl :Error_FromNeu := TRUE
tError_FromNeu :tError_FromNeu := time
END

Error_NoNeu &
STATUS
ordinary
REFINES
Error_NoNeu
WHEN
grd1 :Error_NoNeu = FALSE
grd2 :RequestNoNeu = TRUE
grd3 :NoNeuClutch = FALSE
grd4 :NoNeuNoClutch = FALSE
THEN
actl :Error_NoNeu := TRUE
tError_NoNeu :tError_NoNeu := time
END

Error_ToNeu &
STATUS
ordinary
REFINES
Error_ToNeu
WHEN
grdl :Error_ToNeu = FALSE
grd2 :RequestToNeu = TRUE
grd3 :ToNeuClutch = FALSE
grd4 :ToNeuNoClutch = FALSE
THEN
actl :Error_ToNeu := TRUE
tError_ToNeu :tError_ToNeu := time
END

FINAL 2
STATUS
ordinary
REFINES
FINAL

WHEN

grd1 :FromNeuNoCIutch = TRUE v ToNeuNoClutch = TRUE v NoNeuNoClutch = TRUE v

FromNeuClutch = TRUE v ToNeuClutch = TRUE v NoNeuClutch = TRUE

THEN

actl :RequestFromNeu := FALSE

act? :RequestNoNeu := FALSE

act3 :RequestToNeu := FALSE

act4 :FromNeuNoClutch := FALSE

act5 :ToNeuNoClutch := FALSE

act6 :NoNeuNoClutch := FALSE

act7 :FromNeuClutch := FALSE

act8 :ToNeuClutch := FALSE

act9 :NoNeuClutch := FALSE
END
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Tick _Tock &
STATUS
ordinary
REFINES
Tick_Tock
ANY
tick
WHERE
tick :tick >0
Deadllnel RequestFromNeu = TRUE A Error_FromNeu = FALSE A FromNeuNoClutch = FALSE A FromNeuClutch = FALSE = time + tick
< tRequestFromNeu + ChangeDL
DeadlmeZ RequestToNeu = TRUE A ToNeuNoClutch = FALSE A Error_ToNeu = FALSE A ToNeuClutch = FALSE = time + tick <
tRequestToNeu + ChangeDL
DeadlmeS RequestNoNeu = TRUE A Error_NoNeu = FALSE A NoNeuClutch = FALSE A NoNeuNoClutch = FALSE = time + tick <
: tRequestNoNeu + ChangeDL
THEN
actl :time := time+tick
END

END



| Gear Controller Case-study (Time Added by the Plugin)

Machine m3

MACHINE
m3
REFINES
m2
SEES
c0
VARIABLES
isNeu  // Gear Status
RequestFromNeu
RequestNoNeu
RequestToNeu
Setting_NoNeu_NoClutch  // Flags
Setting_FromNeu_NoClutch
Releasing_ToNeu_NoClutch
Releasing_NoNeu_NoClutch /I Flags
Setting_FromNeu_Clutch
Releasing_ToNeu_Clutch
Releasing_NoNeu_Clutch /I Flags
Setting_NoNeu_Clutch
Setting_NoNeu_ReleaseClutch /I Flags
Error_FromNeu  // Flags
Error_Releasing_NoNeu  // Flage
Error_Setting_NoNeu  // Flage
Error_ToNeu  // Flags
time
tRequestFromNeu
tError_FromNeu
tSetting_FromNeu_Clutch
tSetting_FromNeu_NoClutch
tRequestToNeu
tReleasing_ToNeu_NoClutch
tError_ToNeu
tReleasing_ToNeu_Clutch
tRequestNoNeu
tError_Releasing_NoNeu
tSetting_NoNeu_Clutch
tSetting_NoNeu_ReleaseClutch
tError_Setting_NoNeu
tSetting_NoNeu_NoClutch
INVARIANTS
{Setting_FromNeu_Clutch, Releasing_ToNeu_Clutch, Releasing_NoNeu_Clutch, Setting_NoNeu_Clutch,
inv1 :Setting_NoNeu_ReleaseClutch, Releasing_ToNeu_NoClutch, Releasing_NoNeu_NoClutch, Setting_NoNeu_NoClutch,
Setting_FromNeu_NoClutch, Error_FromNeu ,Error_Releasing_NoNeu ,Error_Setting_NoNeu,Error_ToNeu} € P(BOOL)
inv2 :Setting_FromNeu_NoClutch = TRUE < FromNeuNoClutch = TRUE
inv3 :Setting_NoNeu_NoClutch = TRUE < NoNeuNoClutch = TRUE
inv4 :Releasing_ToNeu_NoClutch = TRUE < ToNeuNoClutch = TRUE
inv5 :Setting_FromNeu_Clutch = TRUE < FromNeuClutch = TRUE
inv6 :Setting_NoNeu_Clutch = TRUE Vv Setting_NoNeu_ReleaseClutch = TRUE < NoNeuClutch = TRUE
inv7 :Releasing_ToNeu_Clutch = TRUE & ToNeuClutch = TRUE
inv8 :Releasing_NoNeu_NoClutch =TRUE Vv Releasing_NoNeu_Clutch =TRUE = RequestNoNeu = TRUE
inv9 :Releasing_NoNeu_NoClutch =TRUE = Releasing_NoNeu_Clutch =FALSE
inv10 :Releasing_NoNeu_Clutch =TRUE = Releasing_NoNeu_NoClutch =FALSE
inv11 :Setting_NoNeu_Clutch = TRUE V Setting_NoNeu_NoClutch = TRUE = Releasing_NoNeu_NoClutch = TRUE
inv12 :Setting_NoNeu_ReleaseClutch = TRUE = Releasing_NoNeu_Clutch = TRUE
inv13 :Error_Releasing_NoNeu = FALSE A Error_Setting_NoNeu = FALSE = Error_NoNeu = FALSE
inv14 :Error_Releasing_NoNeu = TRUE Vv Error_Setting_NoNeu = TRUE = Error_NoNeu = TRUE
inv15 :Releasing_NoNeu_Clutch = TRUE Vv Releasing_NoNeu_NoClutch = TRUE = Error_Releasing_NoNeu = FALSE
inv16 RequestNoNeu = TRUE A Releasing_NoNeu_Clutch = FALSE A Releasing_NoNeu_NoClutch = FALSE = Error_Setting_NoNeu =
FALSE
tSettlng FromNeu_Clutch :tSetting_FromNeu_Clutch € N
tSettlng_FromNeu_NoCIutch ‘tSetting_FromNeu_NoClutch € N
Deadlinel RequestFromNeu = TRUE A Error_FromNeu = FALSE A Setting_FromNeu_Clutch = FALSE A Setting_FromNeu_NoClutch =
FALSE = time < tRequestFromNeu + ChangeDL
Error FromNeuDurationDeadlinel RequestFromNeu = TRUE A Error_FromNeu = TRUE = tError_FromNeu < tRequestFromNeu +
ChangeDL
Settlng FromNeu_ClutchDurationDeadlinel RequestFromNeu = TRUE A Setting_FromNeu_Clutch = TRUE = tSetting_FromNeu_Clutch <
tRequestFromNeu + ChangeDL
Settmg FromNeu_NoClutchDurationDeadlinel RequestFromNeu = TRUE A Setting_FromNeu_NoClutch = TRUE =
tSetting FromNeu NoClutch < tRequestFromNeu + ChangeDL
tReIeasmg ToNeu_NoClutch :tReleasing_ToNeu_NoClutch € N
tReleasing_ToNeu_Clutch :tReleasing_ToNeu_Clutch € N
DeadllneZ RequestToNeu = TRUE A Releasing_ToNeu_NoClutch = FALSE A Error_ToNeu = FALSE A Releasing_ToNeu_Clutch = FALSE
= time < tRequestToNeu + ChangeDL
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Releasmg ToNeu_NoClutchDurationDeadline2 RequestToNeu = TRUE A Releasing_ToNeu_NoClutch = TRUE =
tReleasing ToNeu NoClutch < tRequestToNeu + ChangeDL
Error ToNeuDurationDeadline2 :RequestToNeu = TRUE A Error_ToNeu = TRUE = tError_ToNeu < tRequestToNeu + ChangeDL
Releasmg ToNeu_ClutchDurationDeadline2 RequestToNeu = TRUE A Releasing_ToNeu_Clutch = TRUE = tReleasing_ToNeu_Clutch <
tRequestToNeu + ChangeDL
tError ~Releasing_NoNeu :tError_Releasing_NoNeu € N
tSetting_NoNeu_Clutch :tSetting_NoNeu_Clutch € N
tSetting_NoNeu_ReleaseClutch :tSetting_NoNeu_ReleaseClutch € N
tError_Setting_NoNeu :tError_Setting_NoNeu € N
tSetting_NoNeu_NoClutch :tSetting_NoNeu_NoClutch € N
Deadllne3 RequestNoNeu = TRUE A Error_Releasing_NoNeu = FALSE A Setting_NoNeu_Clutch = FALSE A Setting_NoNeu_ReleaseClutch
: = FALSE A Error_Setting_NoNeu = FALSE A Setting_NoNeu_NoClutch = FALSE = time < tRequestNoNeu + ChangeDL
Error __Releasing_NoNeuDurationDeadline3 RequestNoNeu = TRUE A Error_Releasing_NoNeu = TRUE = tError_Releasing NoNeu <
tRequestNoNeu + ChangeDL
Settmg NoNeu_ClutchDurationDeadline3 RequestNoNeu = TRUE A Setting_NoNeu_Clutch = TRUE = tSetting NoNeu_Clutch <
tRequestNoNeu + ChangeDL
Settlng_NoNeu ReleaseClutchDurationDeadline3 RequestNoNeu = TRUE A Setting_NoNeu_ReleaseClutch = TRUE =
tSetting NoNeu_ReleaseClutch < tRequestNoNeu + ChangeDL
Error _Setting_NoNeuDurationDeadline3 RequestNoNeu = TRUE A Error_Setting_NoNeu = TRUE = tError_Setting NoNeu <
tRequestNoNeu + ChangeDL
Settmg NoNeu_NoClutchDurationDeadline3 RequestNoNeu = TRUE A Setting_NoNeu_NoClutch = TRUE = tSetting NoNeu NoClutch <
tRequestNoNeu + ChangeDL
TI M ING

Deadlinel :Deadline (RequestFromNeu, Error_FromNeu Vv Setting_FromNeu_Clutch v Setting_FromNeu_NoClutch, ChangeDL)
Deadline2 :Deadline (RequestToNeu, Releasing_ToNeu_NoClutch v Error_ToNeu V Releasing_ToNeu_Clutch, ChangeDL)
Deadlme3 Deadline (RequestNoNeu, Error_Releasing_NoNeu Vv Setting_NoNeu_Clutch v Setting_NoNeu_ReleaseClutch v
Error_Setting_NoNeu v Setting_NoNeu_NoClutch, ChangeDL)
EVENTS
INITIALISATION &
STATUS
ordinary
BEGIN
actl :isNeu := TRUE
act2 :RequestNoNeu = FALSE
act3 :RequestToNeu := FALSE
act4 :RequestFromNeu := FALSE
act5 :Releasing_ToNeu_NoClutch := FALSE
act6 :Setting_FromNeu_NoClutch := FALSE
act7 :Releasing_NoNeu_NoClutch := FALSE
act8 :Setting_NoNeu_NoClutch := FALSE
act9 :Releasing_ToNeu_Clutch := FALSE
act10 :Setting_FromNeu_Clutch := FALSE
actll :Releasing_NoNeu_Clutch := FALSE
act12 :Setting_NoNeu_Clutch := FALSE
act13 :Setting_NoNeu_ReleaseClutch := FALSE
actl4 :Error_FromNeu = FALSE
act15 :Error_Releasing_NoNeu:= FALSE
act16 :Error_Setting_NoNeu:= FALSE
actl7 :Error_ToNeu:= FALSE
time :time =0
tRequestFromNeu :tRequestFromNeu := 0
tError_FromNeu :tError_FromNeu := 0
tSetting_FromNeu_Clutch :tSetting_FromNeu_Clutch := 0
tSetting_FromNeu_NoClutch :tSetting_FromNeu_NoClutch := 0
tRequestToNeu :tRequestToNeu := 0
tReleasing_ToNeu_NoClutch :tReleasing_ToNeu_NoClutch := 0
tError_ToNeu :tError_ToNeu =0
tReleasing_ToNeu_Clutch :tReleasing_ToNeu_Clutch := 0
tRequestNoNeu :tRequestNoNeu = 0
tError_Releasing_NoNeu :tError_Releasing_NoNeu := 0
tSetting_NoNeu_Clutch :tSetting_NoNeu_Clutch := 0
tSetting_NoNeu_ReleaseClutch :tSetting_NoNeu_ReleaseClutch := 0
tError_Setting_NoNeu :tError_Setting_NoNeu := 0
tSetting_NoNeu_NoClutch :tSetting_NoNeu_NoClutch := 0
END

RequestFromNeu 2
STATUS
ordinary
REFINES
RequestFromNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = TRUE
THEN
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actl :RequestFromNeu := TRUE
tRequestFromNeu :tRequestFromNeu := time
END

RequestNoNeu &
STATUS
ordinary
REFINES
RequestNoNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestNoNeu := TRUE
tRequestNoNeu :tRequestNoNeu := time
END

RequestToNeu &
STATUS
ordinary
REFINES
RequestToNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestToNeu := TRUE
tRequestToNeu :tRequestToNeu := time
END

Setting_FromNeu_NoClutch &
STATUS

ordinary
REFINES

FromNeuNoClutch
WHEN

grd1 :RequestFromNeu = TRUE

grd2 :Error_FromNeu = FALSE

grd3 :Setting_FromNeu_NoClutch = FALSE

grd4 :Setting_FromNeu_Clutch = FALSE
THEN

actl :Setting_FromNeu_NoClutch := TRUE

act2 :isNeu := FALSE

tSetting_FromNeu_NoClutch :tSetting_FromNeu_NoClutch := time
END

Setting_FromNeu_Clutch &
STATUS

ordinary
REFINES

FromNeuClutch
WHEN

grd1 :RequestFromNeu = TRUE

grd2 :Error_FromNeu = FALSE

grd3 :Setting_FromNeu_Clutch = FALSE

grd4 :Setting_FromNeu_NoClutch = FALSE
THEN

actl :Setting_FromNeu_Clutch := TRUE

act2 :isNeu := FALSE

tSetting_FromNeu_Clutch :tSetting_FromNeu_Clutch := time
END

Releasing_NoNeu_NoClutch &
STATUS

ordinary
WHEN

grd1 :RequestNoNeu = TRUE

grd2 :Error_Releasing_NoNeu = FALSE

grd3 :Releasing_NoNeu_NoClutch = FALSE

grd4 :Releasing_NoNeu_Clutch = FALSE
THEN

actl :Releasing_NoNeu_NoClutch :== TRUE
END

Releasing_NoNeu_Clutch &
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STATUS

ordinary
WHEN

grd1 :RequestNoNeu = TRUE

grd2 :Error_Releasing_NoNeu = FALSE

grd3 :Releasing_NoNeu_Clutch = FALSE

grd4 :Releasing_NoNeu_NoClutch = FALSE
THEN

actl :Releasing_NoNeu_Clutch := TRUE
END

Setting_NoNeu_NoClutch &
STATUS

ordinary
REFINES

NoNeuNoClutch
WHEN

grd1 :Releasing_NoNeu_NoClutch = TRUE

grd2 :Error_Setting_NoNeu = FALSE

grd3 :Setting_NoNeu_NoClutch = FALSE

grd4 :Setting_NoNeu_Clutch = FALSE
THEN

actl :Setting_NoNeu_NoClutch := TRUE

tSetting_NoNeu_NoClutch :tSetting_NoNeu_NoClutch := time
END

Setting_NoNeu_Clutch =
STATUS

ordinary
REFINES

NoNeuClutch
WHEN

grd1 :Releasing_NoNeu_NoClutch = TRUE

grd2 :Error_Setting_NoNeu = FALSE

grd3 :Setting_NoNeu_Clutch = FALSE

grd4 :Setting_NoNeu_NoClutch = FALSE
THEN

actl :Setting_NoNeu_Clutch := TRUE

tSetting_NoNeu_Clutch :tSetting_NoNeu_Clutch := time
END

Setting_NoNeu_ReleaseClutch &
STATUS

ordinary
REFINES

NoNeuClutch
WHEN

grd1 :Releasing_NoNeu_Clutch = TRUE

grd2 :Error_Setting_NoNeu = FALSE

grd3 :Setting_NoNeu_ReleaseClutch = FALSE
THEN

actl :Setting_NoNeu_ReleaseClutch := TRUE

tSetting_NoNeu_ReleaseClutch :tSetting_NoNeu_ReleaseClutch := time
END

Releasing_ToNeu_NoClutch &
STATUS

ordinary
REFINES

ToNeuNoClutch
WHEN

grdl :RequestToNeu = TRUE

grd2 :Error_ToNeu = FALSE

grd3 :Releasing_ToNeu_NoClutch = FALSE

grd4 :Releasing_ToNeu_Clutch = FALSE
THEN

actl :Releasing_ToNeu_NoClutch :== TRUE

act2 :isNeu := TRUE

tReleasing_ToNeu_NoClutch :tReleasing_ToNeu_NoClutch := time
END

Releasing_ToNeu_Clutch &
STATUS
ordinary
REFINES
ToNeuClutch
WHEN
grd1 :RequestToNeu = TRUE
grd2 :Error_ToNeu = FALSE
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grd3 :Releasing_ToNeu_Clutch = FALSE

grd4 :Releasing_ToNeu_NoClutch = FALSE
THEN

actl :Releasing_ToNeu_Clutch := TRUE

act2 :isNeu := TRUE

tReleasing_ToNeu_Clutch :tReleasing_ToNeu_Clutch := time
END

Error_ToNeu 2
STATUS

ordinary
REFINES

Error_ToNeu
WHEN

grd1 :Error_ToNeu = FALSE

grd2 :RequestToNeu = TRUE

grd3 :Releasing_ToNeu_NoClutch = FALSE

grd4 :Releasing_ToNeu_Clutch = FALSE
THEN

actl :Error_ToNeu := TRUE

tError_ToNeu :tError_ToNeu := time
END

Error_Releasing_NoNeu &
STATUS

ordinary
REFINES

Error_NoNeu
WHEN

grd1 :Error_Releasing_NoNeu = FALSE

grd2 :RequestNoNeu = TRUE

grd3 :Releasing_NoNeu_Clutch = FALSE

grd4 :Releasing_NoNeu_NoClutch = FALSE
THEN

actl :Error_Releasing_NoNeu := TRUE

tError_Releasing_NoNeu :tError_Releasing_NoNeu := time
END

Error_Setting_NoNeu &
STATUS

ordinary
REFINES

Error_NoNeu
WHEN

grd1 :Error_Setting_NoNeu = FALSE

grd2 :Releasing_NoNeu_Clutch = TRUE Vv Releasing_NoNeu_NoClutch = TRUE

grd3 :Setting_NoNeu_NoClutch = FALSE

grd4 :Setting_NoNeu_Clutch = FALSE

grd5 :Setting_NoNeu_ReleaseClutch = FALSE
THEN

actl :Error_Setting_NoNeu := TRUE

tError_Setting_NoNeu :tError_Setting_NoNeu := time
END

Error_FromNeu &
STATUS

ordinary
REFINES

Error_FromNeu
WHEN

grd1 :Error_FromNeu = FALSE

grd2 :RequestFromNeu = TRUE

grd3 :Setting_FromNeu_NoClutch = FALSE

grd4 :Setting_FromNeu_Clutch = FALSE
THEN

actl :Error_FromNeu := TRUE

tError_FromNeu :tError_FromNeu := time
END

FINAL 2
STATUS

ordinary
REFINES

FINAL
WHEN
Setting_FromNeu_NoClutch = TRUE v Setting_NoNeu_NoClutch = TRUE v Releasing_ToNeu_NoClutch = TRUE v
Setting_FromNeu_Clutch = TRUE v Setting_NoNeu_Clutch = TRUE Vv Setting_NoNeu_ReleaseClutch = TRUE v
Releasing_ToNeu_Clutch = TRUE

grdl
THEN
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actl :RequestFromNeu := FALSE

act2 :RequestNoNeu := FALSE

act3 :RequestToNeu := FALSE

act4 :Releasing_ToNeu_NoClutch := FALSE
act5 :Setting_NoNeu_NoClutch := FALSE
act6 :Setting_FromNeu_NoClutch := FALSE
act7 :Releasing_NoNeu_NoClutch := FALSE
act8 :Releasing_ToNeu_Clutch := FALSE
act9 :Setting_NoNeu_Clutch := FALSE
act10 :Setting_NoNeu_ReleaseClutch := FALSE
actll :Setting_FromNeu_Clutch := FALSE
act12 :Releasing_NoNeu_Clutch := FALSE

END
Tick _Tock &
STATUS
ordinary
REFINES
Tick_Tock
ANY
tick
WHERE
tick :tick >0
Deadlmel RequestFromNeu = TRUE A Error_FromNeu = FALSE A Setting_FromNeu_Clutch = FALSE A Setting_FromNeu_NoClutch =
FALSE = time + tick < tRequestFromNeu + ChangeDL
Deadllne2 RequestToNeu = TRUE A Releasing_ToNeu_NoClutch = FALSE A Error_ToNeu = FALSE A Releasing_ToNeu_Clutch = FALSE
= time + tick < tRequestToNeu + ChangeDL
Deadline3 RequestNoNeu = TRUE A Error_Releasing_NoNeu = FALSE A Setting_NoNeu_Clutch = FALSE A
. Setting_NoNeu_ReleaseClutch = FALSE A Error_Setting_NoNeu = FALSE A Setting_NoNeu_NoClutch = FALSE = time + tick
< tRequestNoNeu + ChangeDL
THEN
actl :time := time+tick
END
END
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Machine m4

MACHINE
m4
REFINES
m3
SEES
cl
VARIABLES
isNeu  // Gear Status
Setting_FromNeu_NoClutch
Releasing_ToNeu_NoClutch
Releasing_NoNeu_NoClutch  // Flags
Setting_NoNeu_NoClutch
RequestFromNeu
RequestNoNeu
RequestToNeu
Setting_FromNeu_Clutch
Releasing_ToNeu_Clutch
Releasing_NoNeu_Clutch
Setting_NoNeu_Clutch
Setting_NoNeu_ReleaseClutch
Error_FromNeu  // Flags
Error_Releasing_NoNeu  // Flage
Error_Setting_NoNeu  // Flage
Error_ToNeu  // Flags
time
tRequestFromNeu
tError_FromNeu
tSetting_FromNeu_Clutch
tSetting_FromNeu_NoClutch
tRequestToNeu
tReleasing_ToNeu_NoClutch
tError_ToNeu
tReleasing_ToNeu_Clutch
tRequestNoNeu
tError_Releasing_NoNeu
tReleasing_NoNeu_Clutch
tReleasing_NoNeu_NoClutch
tSetting_NoNeu_ReleaseClutch
tError_Setting_NoNeu
tSetting_NoNeu_Clutch
tSetting_NoNeu_NoClutch
INVARIANTS
Deadllne4 RequestFromNeu = TRUE A Error_FromNeu = FALSE A Setting_FromNeu_Clutch = FALSE A Setting_FromNeu_NoClutch =
: FALSE = time < tRequestFromNeu + S_FN
Error_FromNeuDurationDeadline4 :RequestFromNeu = TRUE A Error_FromNeu = TRUE = tError_FromNeu < tRequestFromNeu + S_FN
Settmg FromNeu_ClutchDurationDeadline4 RequestFromNeu = TRUE A Setting_FromNeu_Clutch = TRUE = tSetting_FromNeu_Clutch <
tRequestFromNeu + S_FN
Settlng FromNeu_NoClutchDurationDeadline4 RequestFromNeu = TRUE A Setting_FromNeu_NoClutch = TRUE =
tSetting_ FromNeu_NoClutch < tRequestFromNeu + S_FN
DeadllneS RequestToNeu = TRUE A Releasing_ToNeu_NoClutch = FALSE A Error_ToNeu = FALSE A Releasing_ToNeu_Clutch = FALSE
= time < tRequestToNeu + R_TN
Releasmg ToNeu_| NoClutchDurationDeadline5 RequestToNeu = TRUE A Releasing_ToNeu_NoClutch = TRUE =
tReleasing_ ToNeu_ NoClutch < tRequestToNeu + R_TN
Error ToNeuDurationDeadline5 :RequestToNeu = TRUE A Error_ToNeu = TRUE = tError_ToNeu < tRequestToNeu + R_TN
Releasmg ToNeu_ClutchDurationDeadline5 RequestToNeu = TRUE A Releasing_ToNeu_Clutch = TRUE = tReleasing_ToNeu_Clutch <
tRequestToNeu + R_TN
tReIeasmg_NoNeu Clutch :tReleasing_NoNeu_Clutch € N
tReleasing_NoNeu_NoClutch :tReleasing_NoNeu_NoClutch € N
Deadllne6 RequestNoNeu = TRUE A Error_Releasing_NoNeu = FALSE A Releasing_NoNeu_Clutch = FALSE A Releasing_NoNeu_NoClutch
= FALSE = time < tRequestNoNeu + R_NN
Error ~_Releasing_NoNeuDurationDeadline6 RequestNoNeu = TRUE A Error_Releasing_NoNeu = TRUE = tError_Releasing NoNeu <
tRequestNoNeu + R_NN
Releasmg NoNeu_ClutchDurationDeadline6 RequestNoNeu = TRUE A Releasing_NoNeu_Clutch = TRUE = tReleasing NoNeu_Clutch <
tRequestNoNeu + R_NN
Releasmg NoNeu_NoClutchDurationDeadline6 RequestNoNeu = TRUE A Releasing_NoNeu_NoClutch = TRUE =
tReleasing NoNeu NoClutch < tRequestNoNeu + R NN
Releasmg NoNeu_NoClutchDurationExpiryl RequestNoNeu = TRUE A Releasing_NoNeu_NoClutch = TRUE =
tReleasing_NoNeu_NoClutch < tRequestNoNeu + R NN_NC_EX
Deadllne7 Releasing_NoNeu_Clutch = TRUE A Setting_NoNeu_ReleaseClutch = FALSE A Error_Setting_NoNeu = FALSE = time <
tReleasing_NoNeu_Clutch + S_NN_RC
Settmg NoNeu_| ReleaseClutchDurationDeadline? Releasing_NoNeu_Clutch = TRUE A Setting_NoNeu_ReleaseClutch = TRUE =
tSetting NoNeu_ReleaseClutch < tReleasing_ NoNeu_Clutch + S NN_RC
Error ~ Setting_NoNeuDurationDeadline7 Releasing_NoNeu_Clutch = TRUE A Error_Setting_NoNeu = TRUE = tError_Setting NoNeu <
tReleasing_NoNeu_Clutch + S_NN_RC
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Deadline8 Releasing_NoNeu_NoClutch = TRUE A Setting_NoNeu_Clutch = FALSE A Error_Setting_NoNeu = FALSE A
Setting_NoNeu_NoClutch = FALSE = time < tReleasing NoNeu NoClutch + S NN

Settlng NoNeu_ClutchDurationDeadline8 Releasing_NoNeu_NoClutch = TRUE A Setting_NoNeu_Clutch = TRUE = tSetting_NoNeu_Clutch
< tReleasing_NoNeu_NoClutch + S_ NN

Error ~Setting_NoNeuDurationDeadline8 Releasing_NoNeu_NoClutch = TRUE A Error_Setting_NoNeu = TRUE = tError_Setting NoNeu <
tReleasing_NoNeu_NoClutch + S_NN

Settmg NoNeu_NoClutchDurationDeadline8 Releasing_NoNeu_NoClutch = TRUE A Setting_NoNeu_NoClutch = TRUE =

tSetting NoNeu_NoClutch < tReleasing NoNeu_NoClutch + S_NN
TIMING

Deadline4 :Deadline (RequestFromNeu, Error_FromNeu Vv Setting_FromNeu_Clutch v Setting_FromNeu_NoClutch, S_FN)
Deadline5 :Deadline (RequestToNeu, Releasing_ToNeu_NoClutch v Error_ToNeu Vv Releasing_ToNeu_Clutch, R_TN)
Deadline6 :Deadline (RequestNoNeu, Error_Releasing_NoNeu Vv Releasing_NoNeu_Clutch v Releasing_NoNeu_NoClutch, R_NN)
Expiryl :Expiry (RequestNoNeu, Releasing_NoNeu_NoClutch, R_NN_NC_EX)
Deadline7 :Deadline (Releasing_NoNeu_Clutch, Setting_NoNeu_ReleaseClutch v Error_Setting_NoNeu, S_NN_RC)
Deadline8 :Deadline (Releasing_NoNeu_NoClutch, Setting_NoNeu_Clutch v Error_Setting_NoNeu Vv Setting_NoNeu_NoClutch, S_NN)
EVENTS
INITIALISATION &
STATUS
ordinary
BEGIN
actl :isNeu := TRUE
act2 :RequestNoNeu := FALSE
act3 :RequestToNeu := FALSE
act4 :RequestFromNeu = FALSE
act5 :Releasing_ToNeu_NoClutch := FALSE
act6 :Setting_FromNeu_NoClutch := FALSE
act7 :Releasing_NoNeu_NoClutch := FALSE
act8 :Setting_NoNeu_NoClutch := FALSE
act9 :Releasing_ToNeu_Clutch := FALSE
act10 :Setting_FromNeu_Clutch := FALSE
actll :Releasing_NoNeu_Clutch := FALSE
act12 :Setting_NoNeu_Clutch := FALSE
act13 :Setting_NoNeu_ReleaseClutch := FALSE
actl4 :Error_FromNeu := FALSE
act15 :Error_Releasing_NoNeu:= FALSE
act16 :Error_Setting_NoNeu:= FALSE
actl?7 :Error_ToNeu:= FALSE
time :time :=0
tRequestFromNeu :tRequestFromNeu := 0
tError_FromNeu :tError_FromNeu := 0
tSetting_FromNeu_Clutch :tSetting_FromNeu_Clutch = 0
tSetting_FromNeu_NoClutch :tSetting_FromNeu_NoClutch := 0
tRequestToNeu :tRequestToNeu = 0
tReleasing_ToNeu_NoClutch :tReleasing_ToNeu_NoClutch := 0
tError_ToNeu :tError_ToNeu := 0
tReleasing_ToNeu_Clutch :tReleasing_ToNeu_Clutch := 0
tRequestNoNeu :tRequestNoNeu := 0
tError_Releasing_NoNeu :tError_Releasing_NoNeu := 0
tReleasing_NoNeu_Clutch :tReleasing_NoNeu_Clutch := 0
tReleasing_NoNeu_NoClutch :tReleasing_NoNeu_NoClutch := 0
tSetting_NoNeu_ReleaseClutch :tSetting_NoNeu_ReleaseClutch := 0
tError_Setting_NoNeu :tError_Setting_NoNeu := 0
tSetting_NoNeu_Clutch :tSetting_NoNeu_Clutch := 0
tSetting_NoNeu_NoClutch :tSetting_NoNeu_NoClutch := 0
END

RequestFromNeu &
STATUS
ordinary
REFINES
RequestFromNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = TRUE
THEN
actl :RequestFromNeu :== TRUE
tRequestFromNeu :tRequestFromNeu := time
END

RequestNoNeu &
STATUS
ordinary
REFINES
RequestNoNeu
WHEN
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grd1 :RequestFromNeu = FALSE

grd2 :RequestNoNeu = FALSE

grd3 :RequestToNeu = FALSE

grd4 :isNeu = FALSE
THEN

actl :RequestNoNeu := TRUE

tRequestNoNeu :tRequestNoNeu := time
END

RequestToNeu &
STATUS
ordinary
REFINES
RequestToNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestToNeu := TRUE
tRequestToNeu :tRequestToNeu := time
END

Setting_FromNeu_NoClutch &
STATUS

ordinary
REFINES

Setting_FromNeu_NoClutch
WHEN

grd1 :RequestFromNeu = TRUE

grd2 :Error_FromNeu = FALSE

grd3 :Setting_FromNeu_NoClutch = FALSE

grd4 :Setting_FromNeu_Clutch = FALSE
THEN

actl :Setting_FromNeu_NoClutch := TRUE

act2 :isNeu := FALSE

tSetting_FromNeu_NoClutch :tSetting_FromNeu_NoClutch := time
END

Setting_FromNeu_Clutch &
STATUS

ordinary
REFINES

Setting_FromNeu_Clutch
WHEN

grd1 :RequestFromNeu = TRUE

grd2 :Error_FromNeu = FALSE

grd3 :Setting_FromNeu_Clutch = FALSE

grd4 :Setting_FromNeu_NoClutch = FALSE
THEN

actl :Setting_FromNeu_Clutch := TRUE

act2 :isNeu := FALSE

tSetting_FromNeu_Clutch :tSetting_FromNeu_Clutch := time
END

Releasing_NoNeu_NoClutch &
extended
STATUS

ordinary
REFINES

Releasing_NoNeu_NoClutch
WHEN

grd1 :RequestNoNeu = TRUE

grd2 :Error_Releasing_NoNeu = FALSE

grd3 :Releasing_NoNeu_NoClutch = FALSE

grd4 :Releasing_NoNeu_Clutch = FALSE

Expiryl :time < tRequestNoNeu + R NN _NC EX
THEN

actl :Releasing_NoNeu_NoClutch := TRUE

tReleasing_NoNeu_NoClutch :tReleasing_NoNeu_NoClutch := time
END

Releasing_NoNeu_Clutch &
extended
STATUS
ordinary
REFINES
Releasing_NoNeu_Clutch

24



Gear Controller Case-study (Time Added by the Plugin)

WHEN
grdl :RequestNoNeu = TRUE
grd2 :Error_Releasing_NoNeu = FALSE
grd3 :Releasing_NoNeu_Clutch = FALSE
grd4 :Releasing_NoNeu_NoClutch = FALSE
THEN
actl :Releasing_NoNeu_Clutch := TRUE
tReleasing_NoNeu_Clutch :tReleasing_NoNeu_Clutch := time
END

Setting_NoNeu_NoClutch &
STATUS

ordinary
REFINES

Setting_NoNeu_NoClutch
WHEN

grd1 :Releasing_NoNeu_NoClutch = TRUE

grd2 :Error_Setting_NoNeu = FALSE

grd3 :Setting_NoNeu_NoClutch = FALSE

grd4 :Setting_NoNeu_Clutch = FALSE
THEN

actl :Setting_NoNeu_NoClutch := TRUE

tSetting_NoNeu_NoClutch :tSetting_NoNeu_NoClutch := time
END

Setting_NoNeu_Clutch =
STATUS

ordinary
REFINES

Setting_NoNeu_Clutch
WHEN

grd1 :Releasing_NoNeu_NoClutch = TRUE

grd2 :Error_Setting_NoNeu = FALSE

grd3 :Setting_NoNeu_Clutch = FALSE

grd4 :Setting_NoNeu_NoClutch = FALSE
THEN

actl :Setting_NoNeu_Clutch :== TRUE

tSetting_NoNeu_Clutch :tSetting_NoNeu_Clutch := time
END

Setting_NoNeu_ReleaseClutch &
STATUS

ordinary
REFINES

Setting_NoNeu_ReleaseClutch
WHEN

grd1 :Releasing_NoNeu_Clutch = TRUE

grd2 :Error_Setting_NoNeu = FALSE

grd3 :Setting_NoNeu_ReleaseClutch = FALSE
THEN

actl :Setting_NoNeu_ReleaseClutch := TRUE

tSetting_NoNeu_ReleaseClutch :tSetting_NoNeu_ReleaseClutch := time
END

Releasing_ToNeu_NoClutch &
STATUS

ordinary
REFINES

Releasing_ToNeu_NoClutch
WHEN

grd1 :RequestToNeu = TRUE

grd2 :Error_ToNeu = FALSE

grd3 :Releasing_ToNeu_NoClutch = FALSE

grd4 :Releasing_ToNeu_Clutch = FALSE
THEN

actl :Releasing_ToNeu_NoClutch :== TRUE

act2 :isNeu := TRUE

tReleasing_ToNeu_NoClutch :tReleasing_ToNeu_NoClutch := time
END

Releasing_ToNeu_Clutch &
STATUS

ordinary
REFINES

Releasing_ToNeu_Clutch
WHEN

grd1 :RequestToNeu = TRUE

grd2 :Error_ToNeu = FALSE

grd3 :Releasing_ToNeu_Clutch = FALSE
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grd4 :Releasing_ToNeu_NoClutch = FALSE
THEN

actl :Releasing_ToNeu_Clutch := TRUE

act2 :isNeu := TRUE

tReleasing_ToNeu_Clutch :tReleasing_ToNeu_Clutch := time
END

Error_ToNeu 2
STATUS

ordinary
REFINES

Error_ToNeu
WHEN

grd1 :Error_ToNeu = FALSE

grd2 :RequestToNeu = TRUE

grd3 :Releasing_ToNeu_NoClutch = FALSE

grd4 :Releasing_ToNeu_Clutch = FALSE
THEN

actl :Error_ToNeu := TRUE

tError_ToNeu :tError_ToNeu := time
END

Error_Releasing_NoNeu &
STATUS

ordinary
REFINES

Error_Releasing_NoNeu
WHEN

grd1 :Error_Releasing_NoNeu = FALSE

grd2 :RequestNoNeu = TRUE

grd3 :Releasing_NoNeu_Clutch = FALSE

grd4 :Releasing_NoNeu_NoClutch = FALSE
THEN

actl :Error_Releasing_NoNeu := TRUE

tError_Releasing_NoNeu :tError_Releasing_NoNeu := time
END

Error_Setting_NoNeu &
STATUS

ordinary
REFINES

Error_Setting_NoNeu
WHEN

grd1 :Error_Setting_NoNeu = FALSE

grd2 :Releasing_NoNeu_Clutch = TRUE Vv Releasing_NoNeu_NoClutch = TRUE

grd3 :Setting_NoNeu_NoClutch = FALSE

grd4 :Setting_NoNeu_Clutch = FALSE

grd5 :Setting_NoNeu_ReleaseClutch = FALSE
THEN

actl :Error_Setting_NoNeu := TRUE

tError_Setting_NoNeu :tError_Setting_NoNeu := time
END

Error_FromNeu &
STATUS

ordinary
REFINES

Error_FromNeu
WHEN

grd1 :Error_FromNeu = FALSE

grd2 :RequestFromNeu = TRUE

grd3 :Setting_FromNeu_NoClutch = FALSE

grd4 :Setting_FromNeu_Clutch = FALSE
THEN

actl :Error_FromNeu := TRUE

tError_FromNeu :tError_FromNeu := time
END

FINAL 2
extended
STATUS

ordinary
REFINES

FINAL
WHEN
Setting_FromNeu_NoClutch = TRUE v Setting_NoNeu_NoClutch = TRUE v Releasing_ToNeu_NoClutch = TRUE v
Setting_FromNeu_Clutch = TRUE v Setting_NoNeu_Clutch = TRUE v Setting_NoNeu_ReleaseClutch = TRUE v
Releasing_ToNeu_Clutch = TRUE

grdl
THEN
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actl :RequestFromNeu = FALSE

act2 :RequestNoNeu = FALSE

act3 :RequestToNeu := FALSE

act4 :Releasing_ToNeu_NoClutch := FALSE
act5 :Setting_NoNeu_NoClutch := FALSE
act6 :Setting_FromNeu_NoClutch := FALSE
act7 :Releasing_NoNeu_NoClutch = FALSE
act8 :Releasing_ToNeu_Clutch = FALSE
act9 :Setting_NoNeu_Clutch = FALSE
act10 :Setting_NoNeu_ReleaseClutch :=FALSE
actll :Setting_FromNeu_Clutch := FALSE
act12 :Releasing_NoNeu_Clutch := FALSE

END
Tick _Tock &
STATUS
ordinary
REFINES
Tick_Tock
ANY
tick
WHERE
tick :tick >0
Deadlme4 RequestFromNeu = TRUE A Error_FromNeu = FALSE A Setting_FromNeu_Clutch = FALSE A Setting_FromNeu_NoClutch =
FALSE = time + tick < tRequestFromNeu + S_FN
DeadlmeS RequestToNeu = TRUE A Releasing_ToNeu_| NoClutch = FALSE A Error_ToNeu = FALSE A Releasing_ToNeu_Clutch = FALSE
= time + tick < tRequestToNeu + R_TN
Deadlme6 RequestNoNeu = TRUE A Error Releasmg_NoNeu = FALSE A Releasing_NoNeu_Clutch = FALSE A
Releasing_NoNeu_NoClutch = FALSE = time + tick < tRequestNoNeu + R_NN
Deadlme7 Releasing_NoNeu_Clutch = TRUE A Setting_NoNeu_ReleaseClutch = FALSE A Error_Setting_NoNeu = FALSE = time + tick <
tReIeasmg_NoNeu Clutch+S_NN_RC
Deadlme8 Releasing_NoNeu_NoClutch = TRUE A Setting_NoNeu_Clutch = FALSE A Error_Setting_NoNeu = FALSE A
Setting_NoNeu_NoClutch = FALSE = time + tick < tReleasing_ NoNeu_NoClutch + S_NN
THEN
actl :time := time+tick
END
END
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Machine m5

MACHINE

m5
REFINES

m4
SEES

c2
VARIABLES

isNeu  // Gear Status

Releasing_ToNeu_NoClutch

Releasing_NoNeu_NoClutch  // Flags

Setting_NoNeu_NoClutch

RequestFromNeu  // Flags

RequestNoNeu  // Flags

RequestToNeu /I Flags

Releasing_ToNeu_Clutch  // Flags

Releasing_NoNeu_Clutch /I Flags

Setting_NoNeu_Clutch /I Flags

Setting_NoNeu_ReleaseClutch /I Flags

Error_Releasing_NoNeu /I Flage

Error_Setting_NoNeu  // Flage

Error_ToNeu  // Flags

FromNeu_SyncSpeed /I Senariol

FromNeu_OpenClutch Il Flage

FromNeu_SetGear_NoClutch Il Flage

FromNeu_SetGear_Clutch /I Flage

FromNeu_CloseClutch  // Flage

Error_FromNeu_OpenClutch I Flage

Error_FromNeu_SetGear_NoClutch /Il Flage

Error_FromNeu_SetGear_Clutch  // Flage

Error_FromNeu_CloseClutch ~ // Senariol

time

tRequestToNeu

tReleasing_ToNeu_NoClutch

tError_ToNeu

tReleasing_ToNeu_Clutch

tRequestNoNeu

tError_Releasing_NoNeu

tReleasing_NoNeu_Clutch

tReleasing_NoNeu_NoClutch

tSetting_NoNeu_ReleaseClutch

tError_Setting_NoNeu

tSetting_NoNeu_Clutch

tSetting_NoNeu_NoClutch

tRequestFromNeu

tFromNeu_OpenClutch

tError_FromNeu_OpenClutch

tFromNeu_SyncSpeed

tFromNeu_SetGear_NoClutch

tError_FromNeu_SetGear_NoClutch

tError_FromNeu_SetGear_Clutch

tFromNeu_SetGear_Clutch

tError_FromNeu_CloseClutch

tFromNeu_CloseClutch
INVARIANTS

{FromNeu_SyncSpeed, FromNeu_OpenClutch, FromNeu_SetGear_NoClutch, FromNeu_SetGear_Clutch,
inv1 :FromNeu_CloseClutch, Error_FromNeu_OpenClutch, Error_FromNeu_SetGear_NoClutch,
Error_FromNeu_SetGear_Clutch, Error_FromNeu_CloseClutch} € P(BOOL)

inv2 :FromNeu_SetGear_NoClutch = Setting_FromNeu_NoClutch

inv3 :FromNeu_CloseClutch = Setting_FromNeu_Clutch

inv4 :FromNeu_SyncSpeed = TRUE v FromNeu_OpenClutch = TRUE = RequestFromNeu = TRUE

inv5 :FromNeu_SetGear_Clutch = TRUE = FromNeu_OpenClutch = TRUE

inv6 :FromNeu_SetGear_NoClutch = TRUE = FromNeu_SyncSpeed = TRUE

inv7 :FromNeu_SyncSpeed = TRUE = FromNeu_OpenClutch = FALSE A Error_FromNeu_OpenClutch = FALSE

inv8 :FromNeu_CloseClutch = TRUE = FromNeu_SetGear_Clutch = TRUE

inv9 :FromNeu_OpenClutch=FALSE = FromNeu_CloseClutch = FALSE
Error_FromNeu_OpenClutch = FALSE A
_Error_FromNeu_SetGear_NoClutch = FALSE A
‘Error_FromNeu_SetGear_Clutch = FALSE A
Error_FromNeu_CloseClutch= FALSE = Error_FromNeu = FALSE
Error_FromNeu_OpenClutch = TRUE v
Error_FromNeu_SetGear_NoClutch = TRUE v
‘Error_FromNeu_SetGear_Clutch = TRUE v
Error_FromNeu_CloseClutch= TRUE = Error_FromNeu = TRUE

inv10

invlil
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inv12 :FromNeu_SetGear_Clutch = TRUE = Error_FromNeu_SetGear_Clutch = FALSE
inv13 :FromNeu_SetGear_NoClutch = TRUE = Error_FromNeu_SetGear_NoClutch = FALSE
inv14 :FromNeu_CloseClutch = TRUE = Error_FromNeu_CloseClutch = FALSE
inv15 :FromNeu_OpenClutch = TRUE = Error_FromNeu_OpenClutch = FALSE
inv16 :RequestFromNeu = TRUE A Error_FromNeu_SetGear_Clutch = TRUE = FromNeu_OpenClutch = TRUE
inv17 :RequestFromNeu = TRUE A Error_FromNeu_SetGear_NoClutch = TRUE = FromNeu_SyncSpeed = TRUE
inv18 :RequestFromNeu = TRUE A Error_FromNeu_CloseClutch = TRUE = FromNeu_SetGear_Clutch = TRUE
tFromNeu_OpenClutch :tFromNeu_OpenClutch € N
tError_FromNeu_OpenClutch :tError_FromNeu_OpenClutch € N
tFromNeu_SyncSpeed :tFromNeu_SyncSpeed € N
DeadlmeQ RequestFromNeu = TRUE A FromNeu_OpenClutch = FALSE A Error_FromNeu_OpenClutch = FALSE A FromNeu_SyncSpeed =
FALSE = time < tRequestFromNeu + SyncOpen_DL
FromNeu _OpenClutchDurationDeadline9 RequestFromNeu = TRUE A FromNeu_OpenClutch = TRUE = tFromNeu_OpenClutch <
tRequestFromNeu + SyncOpen_DL
Error FromNeu_OpenClutchDurationDeadline9 RequestFromNeu = TRUE A Error_FromNeu_OpenClutch = TRUE =
tError_FromNeu_OpenClutch < tRequestFromNeu + SyncOpen_DL
FromNeu _SyncSpeedDurationDeadline9 RequestFromNeu = TRUE A FromNeu_SyncSpeed = TRUE = tFromNeu_SyncSpeed <
tRequestFromNeu + SyncOpen_DL
FromNeu _SyncSpeedDurationExpiry2 RequestFromNeu = TRUE A FromNeu_SyncSpeed = TRUE = tFromNeu_SyncSpeed <
tRequestFromNeu + Sync_EX
tFromNeu SetGear_NoClutch :tFromNeu_SetGear_NoClutch € N
tError_FromNeu_SetGear_NoClutch :tError_FromNeu_SetGear_NoClutch € N
DeadllnelO FromNeu_SyncSpeed = TRUE A FromNeu_SetGear_NoClutch = FALSE A Error_FromNeu_SetGear_NoClutch = FALSE = time
<tFromNeu_SyncSpeed + SetGear DL
FromNeu _SetGear_NoClutchDurationDeadline10 FromNeu_SyncSpeed = TRUE A FromNeu_SetGear_NoClutch = TRUE =
tFromNeu_SetGear NoClutch < tFromNeu_SyncSpeed + SetGear DL
Error FromNeu_SetGear_NoClutchDurationDeadline10 FromNeu_SyncSpeed = TRUE A Error_FromNeu_SetGear_NoClutch = TRUE =
tError FromNeu_SetGear NoClutch < tFromNeu_SyncSpeed + SetGear DL
tError FromNeu_SetGear_Clutch :tError_FromNeu_SetGear_Clutch € N
tFromNeu_SetGear_Clutch :tFromNeu_SetGear_Clutch € N
Deadllnell FromNeu_OpenClutch = TRUE A Error_FromNeu_SetGear_Clutch = FALSE A FromNeu_SetGear_Clutch = FALSE = time <
tFromNeu_OpenClutch + SetGear_DL
Error FromNeu_SetGear_ClutchDurationDeadline11 FromNeu_OpenClutch = TRUE A Error_FromNeu_SetGear_Clutch = TRUE =
tError_ FromNeu_SetGear_Clutch < tFromNeu_OpenClutch + SetGear DL
FromNeu _SetGear_ClutchDurationDeadlinell FromNeu_OpenClutch = TRUE A FromNeu_SetGear_Clutch = TRUE =
tFromNeu_SetGear_Clutch < tFromNeu_OpenClutch + SetGear DL
tError FromNeu_CloseClutch :tError_FromNeu_CloseClutch € N
tFromNeu_CloseClutch :tFromNeu_CloseClutch € N
Deadllnelz FromNeu_SetGear_Clutch = TRUE A Error_FromNeu_CloseClutch = FALSE A FromNeu_CloseClutch = FALSE = time <
tFromNeu_SetGear_Clutch + CloseClutch_DL
Error FromNeu_CloseClutchDurationDeadline12 FromNeu_SetGear_Clutch = TRUE A Error_FromNeu_CloseClutch = TRUE =
tError_FromNeu_CloseClutch < tFromNeu_SetGear_Clutch + CloseClutch_DL
FromNeu _CloseClutchDurationDeadline12 FromNeu_SetGear_Clutch = TRUE A FromNeu_CloseClutch = TRUE = tFromNeu_CloseClutch <
tFromNeu_SetGear_Clutch + CloseClutch_DL
Releasmg NoNeu_NoClutchDurationExpiry3 RequestNoNeu = TRUE A Releasing_NoNeu_NoClutch = TRUE =
tReleasing_NoNeu_NoClutch < tRequestNoNeu + R_ NN_NC_EX
TIMING

Deadline5 :Deadline (RequestToNeu, Releasing_ToNeu_NoClutch v Error_ToNeu Vv Releasing_ToNeu_Clutch, R_TN)
Deadline6 :Deadline (RequestNoNeu, Error_Releasing_NoNeu Vv Releasing_NoNeu_Clutch v Releasing_NoNeu_NoClutch, R_NN)
Deadline7 :Deadline (Releasing_NoNeu_Clutch, Setting_NoNeu_ReleaseClutch v Error_Setting_NoNeu, S_NN_RC)
Deadline8 :Deadline (Releasing_NoNeu_NoClutch, Setting_NoNeu_Clutch v Error_Setting_NoNeu Vv Setting_NoNeu_NoClutch, S_NN)
Deadline9 :Deadline (RequestFromNeu, FromNeu_OpenClutch v Error_FromNeu_OpenClutch v FromNeu_SyncSpeed, SyncOpen_DL)
Expiry2 :Expiry (RequestFromNeu, FromNeu_SyncSpeed, Sync_EX)
Deadline10 :Deadline (FromNeu_SyncSpeed, FromNeu_SetGear_NoClutch v Error_FromNeu_SetGear_NoClutch, SetGear_DL)
Deadline1l :Deadline (FromNeu_OpenClutch, Error_FromNeu_SetGear_Clutch v FromNeu_SetGear_Clutch, SetGear_DL)
Deadline12 :Deadline (FromNeu_SetGear_Clutch, Error_FromNeu_CloseClutch v FromNeu_CloseClutch, CloseClutch_DL)
Expiry3 :Expiry (RequestNoNeu, Releasing_NoNeu_NoClutch, R_NN_NC_EX)
EVENTS
INITIALISATION &
STATUS
ordinary
BEGIN
actl :isNeu := TRUE
act2 :RequestNoNeu = FALSE
act3 :RequestToNeu := FALSE
act4 :RequestFromNeu := FALSE
act5 :Releasing_ToNeu_NoClutch :== FALSE
act6 :Releasing_NoNeu_NoClutch := FALSE
act7 :Setting_NoNeu_NoClutch :== FALSE
act8 :Releasing_ToNeu_Clutch :== FALSE
act9 :Releasing_NoNeu_Clutch := FALSE
act10 :Setting_NoNeu_Clutch := FALSE
actll :Setting_NoNeu_ReleaseClutch := FALSE
actl2 :Error_Releasing_NoNeu:= FALSE
actl3 :Error_Setting_NoNeu:= FALSE
actl4 :Error_ToNeu:= FALSE
actl5 :FromNeu_SyncSpeed := FALSE
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actl6 :FromNeu_OpenClutch := FALSE
actl7 :FromNeu_SetGear_NoClutch := FALSE
act18 :FromNeu_SetGear_Clutch := FALSE
act19 :FromNeu_CloseClutch := FALSE
act20 :Error_FromNeu_OpenClutch := FALSE
act21 :Error_FromNeu_SetGear_NoClutch := FALSE
act22 :Error_FromNeu_SetGear_Clutch := FALSE
act23 :Error_FromNeu_CloseClutch := FALSE
time :time :== 0
tRequestToNeu :tRequestToNeu = 0
tReleasing_ToNeu_NoClutch :tReleasing_ToNeu_NoClutch := 0
tError_ToNeu :tError_ToNeu := 0
tReleasing_ToNeu_Clutch :tReleasing_ToNeu_Clutch := 0
tRequestNoNeu :tRequestNoNeu := 0
tError_Releasing_NoNeu :tError_Releasing_NoNeu := 0
tReleasing_NoNeu_Clutch :tReleasing_NoNeu_Clutch := 0
tReleasing_NoNeu_NoClutch :tReleasing_NoNeu_NoClutch := 0
tSetting_NoNeu_ReleaseClutch :tSetting_NoNeu_ReleaseClutch := 0
tError_Setting_NoNeu :tError_Setting_NoNeu := 0
tSetting_NoNeu_Clutch :tSetting_NoNeu_Clutch := 0
tSetting_NoNeu_NoClutch :tSetting_NoNeu_NoClutch := 0
tRequestFromNeu :tRequestFromNeu := 0
tFromNeu_OpenClutch :tFromNeu_OpenClutch := 0
tError_FromNeu_OpenClutch :tError_FromNeu_OpenClutch := 0
tFromNeu_SyncSpeed :tFromNeu_SyncSpeed := 0
tFromNeu_SetGear_NoClutch :tFromNeu_SetGear_NoClutch := 0
tError_FromNeu_SetGear_NoClutch :tError_FromNeu_SetGear_NoClutch := 0
tError_FromNeu_SetGear_Clutch :tError_FromNeu_SetGear_Clutch := 0
tFromNeu_SetGear_Clutch :tFromNeu_SetGear_Clutch := 0
tError_FromNeu_CloseClutch :tError_FromNeu_CloseClutch := 0
tFromNeu_CloseClutch :tFromNeu_CloseClutch := 0

END

RequestFromNeu £
STATUS
ordinary
REFINES
RequestFromNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = TRUE
THEN
actl :RequestFromNeu :== TRUE
tRequestFromNeu :tRequestFromNeu := time
END

RequestNoNeu &
STATUS
ordinary
REFINES
RequestNoNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestNoNeu := TRUE
tRequestNoNeu :tRequestNoNeu := time
END

RequestToNeu &
STATUS
ordinary
REFINES
RequestToNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestToNeu := TRUE
tRequestToNeu :tRequestToNeu := time
END

FromNeu_SyncSpeed &
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STATUS

ordinary
WHEN

grd1 :RequestFromNeu = TRUE

grd2 :FromNeu_SyncSpeed = FALSE

grd3 :FromNeu_OpenClutch = FALSE

grd4 :Error_FromNeu_OpenClutch = FALSE

Expiry2 :time < tRequestFromNeu + Sync_EX
THEN

actl :FromNeu_SyncSpeed := TRUE

tFromNeu_SyncSpeed :tFromNeu_SyncSpeed := time
END

FromNeu_OpenClutch &
STATUS

ordinary
WHEN

grd1 :RequestFromNeu = TRUE

grd2 :Error_FromNeu_OpenClutch = FALSE

grd3 :FromNeu_SyncSpeed = FALSE

grd4 :FromNeu_OpenClutch = FALSE
THEN

actl :FromNeu_OpenClutch := TRUE

tFromNeu_OpenClutch :tFromNeu_OpenClutch := time
END

Error_FromNeu_OpenClutch &
STATUS

ordinary
REFINES

Error_FromNeu
WHEN

grd1 :RequestFromNeu = TRUE

grd2 :Error_FromNeu_OpenClutch = FALSE

grd3 :FromNeu_SyncSpeed = FALSE

grd4 :FromNeu_OpenClutch = FALSE
THEN

actl :Error_FromNeu_OpenClutch := TRUE

tError_FromNeu_OpenClutch :tError_FromNeu_OpenClutch := time
END

FromNeu_SetGear_NoClutch &
STATUS

ordinary
REFINES

Setting_FromNeu_NoClutch
WHEN

grd1 :FromNeu_SyncSpeed = TRUE

grd2 :Error_FromNeu_SetGear_NoClutch = FALSE

grd3 :FromNeu_SetGear_NoClutch = FALSE
THEN

actl :FromNeu_SetGear_NoClutch :== TRUE

act2 :isNeu := FALSE

tFromNeu_SetGear_NoClutch :tFromNeu_SetGear_NoClutch := time
END

Error_FromNeu_SetGear_NoClutch 2
STATUS

ordinary
REFINES

Error_FromNeu
WHEN

grd1 :FromNeu_SyncSpeed = TRUE

grd2 :Error_FromNeu_SetGear_NoClutch = FALSE

grd3 :FromNeu_SetGear_NoClutch = FALSE
THEN

actl :Error_FromNeu_SetGear_NoClutch := TRUE

tError_FromNeu_SetGear_NoClutch :tError_FromNeu_SetGear_NoClutch := time
END

FromNeu_SetGear_Clutch 2
STATUS

ordinary
WHEN

grd1 :FromNeu_OpenClutch = TRUE

grd2 :Error_FromNeu_SetGear_Clutch = FALSE

grd3 :FromNeu_SetGear_Clutch = FALSE
THEN

actl :FromNeu_SetGear_Clutch := TRUE

31



Gear Controller Case-study (Time Added by the Plugin)

tFromNeu_SetGear_Clutch :tFromNeu_SetGear_Clutch := time
END

Error_FromNeu_SetGear_Clutch &
STATUS

ordinary
REFINES

Error_FromNeu
WHEN

grd1 :FromNeu_OpenClutch = TRUE

grd2 :Error_FromNeu_SetGear_Clutch = FALSE

grd3 :FromNeu_SetGear_Clutch = FALSE
THEN

actl :Error_FromNeu_SetGear_Clutch := TRUE

tError_FromNeu_SetGear_Clutch :tError_FromNeu_SetGear_Clutch := time
END

FromNeu_CloseClutch &
STATUS

ordinary
REFINES

Setting_FromNeu_Clutch
WHEN

grd1 :FromNeu_SetGear_Clutch = TRUE

grd2 :Error_FromNeu_CloseClutch = FALSE

grd3 :FromNeu_CloseClutch = FALSE
THEN

actl :FromNeu_CloseClutch := TRUE

act2 :isNeu := FALSE

tFromNeu_CloseClutch :tFromNeu_CloseClutch := time
END

Error_FromNeu_CloseClutch &
STATUS

ordinary
REFINES

Error_FromNeu
WHEN

grd1 :FromNeu_SetGear_Clutch = TRUE

grd2 :Error_FromNeu_CloseClutch = FALSE

grd3 :FromNeu_CloseClutch = FALSE
THEN

actl :Error_FromNeu_CloseClutch := TRUE

tError_FromNeu_CloseClutch :tError_FromNeu_CloseClutch := time
END

Releasing_NoNeu_NoClutch &
STATUS

ordinary
REFINES

Releasing_NoNeu_NoClutch
WHEN

grd1 :RequestNoNeu = TRUE

grd2 :Error_Releasing_NoNeu = FALSE

grd3 :Releasing_NoNeu_NoClutch = FALSE

grd4 :Releasing_NoNeu_Clutch = FALSE

Expiry3 :time < tRequestNoNeu + R NN_NC EX
THEN

actl :Releasing_NoNeu_NoClutch :== TRUE

tReleasing_NoNeu_NoClutch :tReleasing_NoNeu_NoClutch := time
END

Releasing_NoNeu_Clutch &
STATUS

ordinary
REFINES

Releasing_NoNeu_Clutch
WHEN

grd1 :RequestNoNeu = TRUE

grd2 :Error_Releasing_NoNeu = FALSE

grd3 :Releasing_NoNeu_Clutch = FALSE

grd4 :Releasing_NoNeu_NoClutch = FALSE
THEN

actl :Releasing_NoNeu_Clutch :== TRUE

tReleasing_NoNeu_Clutch :tReleasing_NoNeu_Clutch := time
END

Setting_NoNeu_NoClutch &
STATUS
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ordinary
REFINES
Setting_NoNeu_NoClutch
WHEN
grd1 :Releasing_NoNeu_NoClutch = TRUE
grd2 :Error_Setting_NoNeu = FALSE
grd3 :Setting_NoNeu_NoClutch = FALSE
grd4 :Setting_NoNeu_Clutch = FALSE
THEN
actl :Setting_NoNeu_NoClutch := TRUE
tSetting_NoNeu_NoClutch :tSetting_NoNeu_NoClutch := time
END

Setting_NoNeu_Clutch =
STATUS

ordinary
REFINES

Setting_NoNeu_Clutch
WHEN

grd1 :Releasing_NoNeu_NoClutch = TRUE

grd2 :Error_Setting_NoNeu = FALSE

grd3 :Setting_NoNeu_Clutch = FALSE

grd4 :Setting_NoNeu_NoClutch = FALSE
THEN

actl :Setting_NoNeu_Clutch :== TRUE

tSetting_NoNeu_Clutch :tSetting_NoNeu_Clutch := time
END

Setting_NoNeu_ReleaseClutch 2
STATUS

ordinary
REFINES

Setting_NoNeu_ReleaseClutch
WHEN

grd1 :Releasing_NoNeu_Clutch = TRUE

grd2 :Error_Setting_NoNeu = FALSE

grd3 :Setting_NoNeu_ReleaseClutch = FALSE
THEN

actl :Setting_NoNeu_ReleaseClutch := TRUE

tSetting_NoNeu_ReleaseClutch :tSetting_NoNeu_ReleaseClutch := time
END

Releasing_ToNeu_NoClutch &
STATUS

ordinary
REFINES

Releasing_ToNeu_NoClutch
WHEN

grd1 :RequestToNeu = TRUE

grd2 :Error_ToNeu = FALSE

grd3 :Releasing_ToNeu_NoClutch = FALSE

grd4 :Releasing_ToNeu_Clutch = FALSE
THEN

actl :Releasing_ToNeu_NoClutch := TRUE

act2 :isNeu := TRUE

tReleasing_ToNeu_NoClutch :tReleasing_ToNeu_NoClutch := time
END

Releasing_ToNeu_Clutch &
STATUS

ordinary
REFINES

Releasing_ToNeu_Clutch
WHEN

grdl :RequestToNeu = TRUE

grd2 :Error_ToNeu = FALSE

grd3 :Releasing_ToNeu_Clutch = FALSE

grd4 :Releasing_ToNeu_NoClutch = FALSE
THEN

actl :Releasing_ToNeu_Clutch := TRUE

act2 :isNeu := TRUE

tReleasing_ToNeu_Clutch :tReleasing_ToNeu_Clutch := time
END

Error_Releasing_NoNeu &
STATUS
ordinary
REFINES
Error_Releasing_NoNeu
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WHEN
grd1 :Error_Releasing_NoNeu = FALSE
grd2 :RequestNoNeu = TRUE
grd3 :Releasing_NoNeu_Clutch = FALSE
grd4 :Releasing_NoNeu_NoClutch = FALSE
THEN
actl :Error_Releasing_NoNeu := TRUE
tError_Releasing_NoNeu :tError_Releasing_NoNeu := time
END

Error_Setting_NoNeu =
STATUS

ordinary
REFINES

Error_Setting_NoNeu
WHEN

grd1 :Error_Setting_NoNeu = FALSE

grd2 :Releasing_NoNeu_Clutch = TRUE Vv Releasing_NoNeu_NoClutch = TRUE

grd3 :Setting_NoNeu_NoClutch = FALSE

grd4 :Setting_NoNeu_Clutch = FALSE

grd5 :Setting_NoNeu_ReleaseClutch = FALSE
THEN

actl :Error_Setting_NoNeu := TRUE

tError_Setting_NoNeu :tError_Setting_NoNeu := time
END

Error_ToNeu £
STATUS

ordinary
REFINES

Error_ToNeu
WHEN

grd1 :Error_ToNeu = FALSE

grd2 :RequestToNeu = TRUE

grd3 :Releasing_ToNeu_NoClutch = FALSE

grd4 :Releasing_ToNeu_Clutch = FALSE
THEN

actl :Error_ToNeu := TRUE

tError_ToNeu :tError_ToNeu := time
END

FINAL &
STATUS
ordinary
REFINES
FINAL
WHEN
grd1 FromNeu_SetGear_NoClutch = TRUE Vv Setting_NoNeu_NoClutch = TRUE Vv Releasing_ToNeu_NoClutch = TRUE v
. FromNeu_CloseClutch = TRUE Vv Setting_NoNeu_Clutch = TRUE Vv Setting_NoNeu_ReleaseClutch = TRUE v
' Releasing_ToNeu_Clutch = TRUE
THEN
actl :RequestFromNeu := FALSE
act2 :RequestNoNeu := FALSE
act3 :RequestToNeu := FALSE
act4 :Releasing_ToNeu_NoClutch := FALSE
act5 :Setting_NoNeu_NoClutch := FALSE
act6 :Releasing_NoNeu_NoClutch :== FALSE
act7 :Releasing_ToNeu_Clutch :== FALSE
act8 :Setting_NoNeu_Clutch := FALSE
act9 :Setting_NoNeu_ReleaseClutch := FALSE
act10 :Releasing_NoNeu_Clutch := FALSE
actll :FromNeu_SyncSpeed := FALSE
act12 :FromNeu_OpenClutch := FALSE
act13 :FromNeu_SetGear_NoClutch := FALSE
actl4 :FromNeu_SetGear_Clutch := FALSE
act15 :FromNeu_CloseClutch := FALSE
END

Tick_Tock &
STATUS

ordinary
REFINES

Tick_Tock
ANY

tick
WHERE

tick :tick >0

DeadlmeS RequestToNeu = TRUE A Releasing_ToNeu_NoClutch = FALSE A Error_ToNeu = FALSE A Releasing_ToNeu_Clutch = FALSE

= time + tick < tRequestToNeu + R_TN
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DeadlmeG RequestNoNeu = TRUE A Error_Releasing_NoNeu = FALSE A Releasing_NoNeu_Clutch = FALSE A
Releasing_NoNeu_NoClutch = FALSE = time + tick < tRequestNoNeu + R_ NN
Deadllne7 Releasing_NoNeu_Clutch = TRUE A Setting_NoNeu_ReleaseClutch = FALSE A Error_Setting_NoNeu = FALSE = time + tick <
: tReleasing_NoNeu_Clutch + S_NN_RC
Deadlme8 Releasing_NoNeu_NoClutch = TRUE A Setting_NoNeu_Clutch = FALSE A Error_Setting_NoNeu = FALSE A
Setting_NoNeu_NoClutch = FALSE = time + tick < tReleasing NoNeu NoClutch + S NN
Deadl|ne9 RequestFromNeu = TRUE A FromNeu_OpenClutch = FALSE A Error_FromNeu_OpenClutch = FALSE A FromNeu_SyncSpeed =
FALSE = time + tick < tRequestFromNeu + SyncOpen_DL
DeadllnelO FromNeu_SyncSpeed = TRUE A FromNeu_SetGear_NoClutch = FALSE A Error_FromNeu_SetGear_NoClutch = FALSE =
time + tick < tFromNeu_SyncSpeed + SetGear_ DL
Deadlmell FromNeu_OpenClutch = TRUE A Error_FromNeu_SetGear_Clutch = FALSE A FromNeu_SetGear_Clutch = FALSE = time +
tick < tFromNeu OpenClutch + SetGear DL
DeadlmelZ FromNeu_SetGear_Clutch = TRUE A Error_FromNeu_CloseClutch = FALSE A FromNeu_CloseClutch = FALSE = time + tick
<tFromNeu_SetGear_Clutch + CloseClutch_ DL
THEN
actl :time := time+tick
END
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Machine mé6

MACHINE
m6
REFINES
m5
SEES
c3
VARIABLES
isNeu  // Gear Status
Releasing_NoNeu_NoClutch  // Flags
Setting_NoNeu_NoClutch
RequestFromNeu  // Flags
RequestNoNeu  // Flags
RequestToNeu  // Flags
Releasing_NoNeu_Clutch /I Flags
Setting_NoNeu_Clutch /I Flags
Setting_NoNeu_ReleaseClutch /I Flags
Error_Releasing_NoNeu /I Flage
Error_Setting_NoNeu  // Flage
FromNeu_SyncSpeed /I Senariol
FromNeu_OpenClutch /I Flage
FromNeu_SetGear_NoClutch Il Flage
FromNeu_SetGear_Clutch /I Flage
FromNeu_CloseClutch  // Flage
Error_FromNeu_OpenClutch Il Flage
Error_FromNeu_SetGear_NoClutch /Il Flage
Error_FromNeu_SetGear_Clutch /Il Flage
Error_FromNeu_CloseClutch  // Senariol
ToNeu_ZeroTorque  // Senario3 Flage
ToNeu_OpenClutch /I Senario3 Flage
Error_ToNeu_OpenClutch  // Senario3 Flage
ToNeu_Release_NoClutch /I Senario3 Flage
Error_ToNeu_Release_NoClutch /I Senario3 Flage
ToNeu_Release_Clutch /I Senario3 Flage
Error_ToNeu_Release_Clutch /I Senario3 Flage
ToNeu_CloseClutch /I Senario3 Flage
Error_ToNeu_CloseClutch  // Senario3 Flage
time
tRequestNoNeu
tError_Releasing_NoNeu
tReleasing_NoNeu_Clutch
tReleasing_NoNeu_NoClutch
tSetting_NoNeu_ReleaseClutch
tError_Setting_NoNeu
tSetting_NoNeu_Clutch
tSetting_NoNeu_NoClutch
tRequestFromNeu
tFromNeu_OpenClutch
tError_FromNeu_OpenClutch
tFromNeu_SyncSpeed
tFromNeu_SetGear_NoClutch
tError_FromNeu_SetGear_NoClutch
tError_FromNeu_SetGear_Clutch
tFromNeu_SetGear_Clutch
tError_FromNeu_CloseClutch
tFromNeu_CloseClutch
tRequestToNeu
tToNeu_ZeroTorque
tError_ToNeu_OpenClutch
tToNeu_OpenClutch
tToNeu_Release_NoClutch
tError_ToNeu_Release_NoClutch
tToNeu_Release_Clutch
tError_ToNeu_Release_Clutch
tError_ToNeu_CloseClutch
tToNeu_CloseClutch
INVARIANTS
{ToNeu_ZeroTorque, ToNeu_OpenClutch, Error_ToNeu_OpenClutch, ToNeu_Release_NoClutch, Error_ToNeu_Release_NoClutch,
‘“ToNeu_Release_Clutch, Error_ToNeu_Release_Clutch, ToNeu_CloseClutch, Error_ToNeu_CloseClutch} € P(BOOL)
inv2 :ToNeu_Release_NoClutch = Releasing_ToNeu_NoClutch
inv3 :ToNeu_CloseClutch = Releasing_ToNeu_Clutch
inv4 :ToNeu_ZeroTorque = TRUE v ToNeu_OpenClutch = TRUE = RequestToNeu = TRUE
inv5 :ToNeu_Release_NoClutch = TRUE = ToNeu_ZeroTorque = TRUE
inv6 :ToNeu_Release_Clutch = TRUE = ToNeu_OpenClutch = TRUE
inv7 :ToNeu_ZeroTorque = TRUE = ToNeu_OpenClutch = FALSE A Error_ToNeu_OpenClutch = FALSE
inv8 :ToNeu_CloseClutch = TRUE = ToNeu_Release_Clutch = TRUE
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inv9 :ToNeu_OpenClutch=FALSE = ToNeu_CloseClutch = FALSE
Error_ToNeu_OpenClutch = FALSE A
Error_ToNeu_Release_NoClutch = FALSE A
‘Error_ToNeu_Release_Clutch = FALSE A
Error_ToNeu_CloseClutch= FALSE = Error_ToNeu = FALSE
Error_ToNeu_OpenClutch = TRUE v
Error_ToNeu_Release_NoClutch = TRUE v
Error_ToNeu_Release_Clutch = TRUE v
Error_ToNeu_CloseClutch= TRUE = Error_ToNeu = TRUE
inv12 :ToNeu_Release_Clutch = TRUE = Error_ToNeu_Release_Clutch = FALSE
inv13 :ToNeu_Release_NoClutch = TRUE = Error_ToNeu_Release_NoClutch = FALSE
inv14 :ToNeu_CloseClutch = TRUE = Error_ToNeu_CloseClutch = FALSE
inv15 :ToNeu_OpenClutch = TRUE = Error_ToNeu_OpenClutch = FALSE
inv16 :RequestToNeu = TRUE A Error_ToNeu_Release_Clutch = TRUE = ToNeu_OpenClutch = TRUE
inv17 :RequestToNeu = TRUE A Error_ToNeu_Release_NoClutch = TRUE = ToNeu_ZeroTorque = TRUE
inv18 :RequestToNeu = TRUE A Error_ToNeu_CloseClutch = TRUE = ToNeu_Release_Clutch = TRUE
tToNeu_ZeroTorque :tToNeu_ZeroTorque € N
tError_ToNeu_OpenClutch :tError_ToNeu_OpenClutch € N
tToNeu_OpenClutch :tToNeu_OpenClutch € N
Deadllne13 RequestToNeu = TRUE A ToNeu_ZeroTorque = FALSE A Error_ToNeu_OpenClutch = FALSE A ToNeu_OpenClutch = FALSE
= time < tRequestToNeu + ZeroOpen_DL
ToNeu _ZeroTorqueDurationDeadlinel3 RequestToNeu = TRUE A ToNeu_ZeroTorque = TRUE = tToNeu ZeroTorque < tRequestToNeu +
ZeroOpen_DL
Error ToNeu_OpenClutchDurationDeadline13 RequestToNeu = TRUE A Error_ToNeu_OpenClutch = TRUE = tError_ ToNeu_OpenClutch <
tRequestToNeu + ZeroOpen_DL
ToNeu _OpenClutchDurationDeadlinel3 RequestToNeu = TRUE A ToNeu_OpenClutch = TRUE = tToNeu OpenClutch < tRequestToNeu +
ZeroOpen_DL
ToNeu _ZeroTorqueDurationExpiry3 RequestToNeu = TRUE A ToNeu_ZeroTorque = TRUE = tToNeu_ZeroTorque < tRequestToNeu +
Zero_EX
tToNeu Release_NoClutch :tToNeu_Release_NoClutch € N
tError_ToNeu_Release_NoClutch :tError_ToNeu_Release_NoClutch € N
Deadllnel4 ToNeu_ZeroTorque = TRUE A ToNeu_Release_NoClutch = FALSE A Error_ToNeu_Release_NoClutch = FALSE = time <
tToNeu_ZeroTorque + Release_DL
ToNeu Release_NoClutchDurationDeadline14 ToNeu_ZeroTorque = TRUE A ToNeu_Release_NoClutch = TRUE =
tToNeu_Release NoClutch < tToNeu ZeroTorque + Release DL
Error ToNeu_Release_NoClutchDurationDeadline14 ToNeu_ZeroTorque = TRUE A Error_ToNeu_Release_NoClutch = TRUE =
tError_ToNeu_Release_NoClutch < tToNeu_ZeroTorque + Release DL
tToNeu Release_Clutch :tToNeu_Release_Clutch € N
tError_ToNeu_Release_Clutch :tError_ToNeu_Release_Clutch € N
DeadlmelS ToNeu_OpenClutch = TRUE A ToNeu_Release_Clutch = FALSE A Error_ToNeu_Release_Clutch = FALSE = time <
tToNeu_OpenClutch + Release_DL
ToNeu Release_ClutchDurationDeadlinel5 ToNeu_OpenClutch = TRUE A ToNeu_Release_Clutch = TRUE = tToNeu_Release_Clutch <
tToNeu_OpenClutch + Release_DL
Error ToNeu_Release_ClutchDurationDeadlinel5 ToNeu_OpenClutch = TRUE A Error_ToNeu_Release_Clutch = TRUE =
tError_ToNeu_Release_Clutch < tToNeu_OpenClutch + Release_ DL
tError ToNeu_CloseClutch :tError_ToNeu_CloseClutch € N
tToNeu_CloseClutch :tToNeu_CloseClutch € N
DeadlmelG ToNeu_Release_Clutch = TRUE A Error_ToNeu_CloseClutch = FALSE A ToNeu_CloseClutch = FALSE = time <
tToNeu_Release_Clutch + CloseClutch_DL
Error ToNeu_CloseClutchDurationDeadlinel6 ToNeu_Release_Clutch = TRUE A Error_ToNeu_CloseClutch = TRUE =
tError_ToNeu_CloseClutch < tToNeu Release Clutch + CloseClutch DL
ToNeu _CloseClutchDurationDeadline16 ToNeu_Release_Clutch = TRUE A ToNeu_CloseClutch = TRUE = tToNeu_CloseClutch <
tToNeu_Release_Clutch + CloseClutch_DL

inv10

invil:

TIMING

Deadline6 :Deadline (RequestNoNeu, Error_Releasing_NoNeu Vv Releasing_NoNeu_Clutch v Releasing_NoNeu_NoClutch, R_NN)
Expiryl :Expiry (RequestNoNeu, Releasing_NoNeu_NoClutch, R_NN_NC_EX)
Deadline7 :Deadline (Releasing_NoNeu_Clutch, Setting_NoNeu_ReleaseClutch v Error_Setting_NoNeu, S_NN_RC)
Deadline8 :Deadline (Releasing_NoNeu_NoClutch, Setting_NoNeu_Clutch v Error_Setting_NoNeu v Setting_NoNeu_NoClutch, S_NN)
Deadline9 :Deadline (RequestFromNeu, FromNeu_OpenClutch v Error_FromNeu_OpenClutch v FromNeu_SyncSpeed, SyncOpen_DL)
Expiry2 :Expiry (RequestFromNeu, FromNeu_SyncSpeed, Sync_EX)
Deadline10 :Deadline (FromNeu_SyncSpeed, FromNeu_SetGear_NoClutch v Error_FromNeu_SetGear_NoClutch, SetGear_DL)
Deadlinell :Deadline (FromNeu_OpenClutch, Error_FromNeu_SetGear_Clutch v FromNeu_SetGear_Clutch, SetGear_DL)
Deadline12 :Deadline (FromNeu_SetGear_Clutch, Error_FromNeu_CloseClutch v FromNeu_CloseClutch, CloseClutch_DL)
Deadline13 :Deadline (RequestToNeu, ToNeu_ZeroTorque V Error_ToNeu_OpenClutch v ToNeu_OpenClutch, ZeroOpen_DL)
Expiry3 :Expiry (RequestToNeu, ToNeu_ZeroTorque, Zero_EX)
Deadline14 :Deadline (ToNeu_ZeroTorque, ToNeu_Release_NoClutch v Error_ToNeu_Release_NoClutch, Release_DL)
Deadlinel15 :Deadline (ToNeu_OpenClutch, ToNeu_Release_Clutch v Error_ToNeu_Release_Clutch, Release_DL)
Deadline16 :Deadline (ToNeu_Release_Clutch, Error_ToNeu_CloseClutch v ToNeu_CloseClutch, CloseClutch_DL)
EVENTS
INITIALISATION &
STATUS
ordinary
BEGIN
actl :isNeu := TRUE
act2 :RequestNoNeu = FALSE
act3 :RequestToNeu := FALSE
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act4 :RequestFromNeu := FALSE
act5 :Releasing_NoNeu_NoClutch := FALSE
act6 :Setting_NoNeu_NoClutch := FALSE
act7 :Releasing_NoNeu_Clutch := FALSE
act8 :Setting_NoNeu_Clutch := FALSE
act9 :Setting_NoNeu_ReleaseClutch := FALSE
actl10 :Error_Releasing_NoNeu:= FALSE
actll :Error_Setting_NoNeu:= FALSE
act12 :FromNeu_SyncSpeed := FALSE
act13 :FromNeu_OpenClutch := FALSE
actl4 :FromNeu_SetGear_NoClutch := FALSE
actl5 :FromNeu_SetGear_Clutch := FALSE
act16 :FromNeu_CloseClutch := FALSE
actl?7 :Error_FromNeu_OpenClutch := FALSE
act18 :Error_FromNeu_SetGear_NoClutch := FALSE
act19 :Error_FromNeu_SetGear_Clutch := FALSE
act20 :Error_FromNeu_CloseClutch := FALSE
act21 :ToNeu_ZeroTorque:= FALSE  // Senario3 Flage
act22 :ToNeu_OpenClutch := FALSE  // Senario3 Flage
act23 :Error_ToNeu_OpenClutch := FALSE  // Senario3 Flage
act24 :ToNeu_Release_NoClutch:= FALSE  // Senario3 Flage
act25 :Error_ToNeu_Release_NoClutch:= FALSE  // Senario3 Flage
act26 :ToNeu_Release_Clutch:= FALSE  // Senario3 Flage
act27 :Error_ToNeu_Release_Clutch := FALSE  // Senario3 Flage
act28 :ToNeu_CloseClutch:= FALSE  // Senario3 Flage
act29 :Error_ToNeu_CloseClutch:= FALSE  // Senario3 Flage
time :time :=0
tRequestNoNeu :tRequestNoNeu := 0
tError_Releasing_NoNeu :tError_Releasing_NoNeu := 0
tReleasing_NoNeu_Clutch :tReleasing_NoNeu_Clutch := 0
tReleasing_NoNeu_NoClutch :tReleasing_NoNeu_NoClutch := 0
tSetting_NoNeu_ReleaseClutch :tSetting_NoNeu_ReleaseClutch := 0
tError_Setting_NoNeu :tError_Setting_NoNeu := 0
tSetting_NoNeu_Clutch :tSetting_NoNeu_Clutch := 0
tSetting_NoNeu_NoClutch :tSetting_NoNeu_NoClutch := 0
tRequestFromNeu :tRequestFromNeu := 0
tFromNeu_OpenClutch :tFromNeu_OpenClutch := 0
tError_FromNeu_OpenClutch :tError_FromNeu_OpenClutch := 0
tFromNeu_SyncSpeed :tFromNeu_SyncSpeed := 0
tFromNeu_SetGear_NoClutch :tFromNeu_SetGear_NoClutch := 0
tError_FromNeu_SetGear_NoClutch :tError_FromNeu_SetGear_NoClutch := 0
tError_FromNeu_SetGear_Clutch :tError_FromNeu_SetGear_Clutch := 0
tFromNeu_SetGear_Clutch :tFromNeu_SetGear_Clutch :== 0
tError_FromNeu_CloseClutch :tError_FromNeu_CloseClutch := 0
tFromNeu_CloseClutch :tFromNeu_CloseClutch := 0
tRequestToNeu :tRequestToNeu := 0
tToNeu_ZeroTorque :tToNeu_ZeroTorque := 0
tError_ToNeu_OpenClutch :tError_ToNeu_OpenClutch := 0
tToNeu_OpenClutch :tToNeu_OpenClutch := 0
tToNeu_Release_NoClutch :tToNeu_Release_NoClutch := 0
tError_ToNeu_Release_NoClutch :tError_ToNeu_Release_NoClutch := 0
tToNeu_Release_Clutch :tToNeu_Release_Clutch :=0
tError_ToNeu_Release_Clutch :tError_ToNeu_Release_Clutch := 0
tError_ToNeu_CloseClutch :tError_ToNeu_CloseClutch := 0
tToNeu_CloseClutch :tToNeu_CloseClutch := 0

END

RequestFromNeu 2
extended
STATUS
ordinary
REFINES
RequestFromNeu
WHEN
grdl :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = TRUE
THEN
actl :RequestFromNeu :=TRUE
tRequestFromNeu :tRequestFromNeu :=time
END

RequestNoNeu &
extended
STATUS
ordinary
REFINES
RequestNoNeu
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WHEN
grdl :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestNoNeu = TRUE
tRequestNoNeu :tRequestNoNeu :=time
END

RequestToNeu =
STATUS
ordinary
REFINES
RequestToNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestToNeu := TRUE
tRequestToNeu :tRequestToNeu := time
END

FromNeu_SyncSpeed &
extended
STATUS

ordinary
REFINES

FromNeu_SyncSpeed
WHEN

grd1 :RequestFromNeu = TRUE

grd2 :FromNeu_SyncSpeed = FALSE

grd3 :FromNeu_OpenClutch = FALSE

grd4 :Error_FromNeu_OpenClutch = FALSE

EXpiry2 :time < tRequestFromNeu + Sync_EX
THEN

actl :FromNeu_SyncSpeed = TRUE

tFromNeu_SyncSpeed :tFromNeu_SyncSpeed :=time
END

FromNeu_OpenClutch &
extended
STATUS

ordinary
REFINES

FromNeu_OpenClutch
WHEN

grd1 :RequestFromNeu = TRUE

grd2 :Error_FromNeu_OpenClutch = FALSE

grd3 :FromNeu_SyncSpeed = FALSE

grd4 :FromNeu_OpenClutch = FALSE
THEN

actl :FromNeu_OpenClutch := TRUE

tFromNeu_OpenClutch :tFromNeu_OpenClutch :=time
END

Error_FromNeu_OpenClutch &
extended
STATUS

ordinary
REFINES

Error_FromNeu_OpenClutch
WHEN

grdl :RequestFromNeu = TRUE

grd2 :Error_FromNeu_OpenClutch = FALSE

grd3 :FromNeu_SyncSpeed = FALSE

grd4 :FromNeu_OpenClutch = FALSE
THEN

actl :Error_FromNeu_OpenClutch = TRUE

tError_FromNeu_OpenClutch :tError_FromNeu_OpenClutch :=time
END

FromNeu_SetGear_NoClutch &
extended
STATUS
ordinary
REFINES
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FromNeu_SetGear_NoClutch
WHEN

grdl :FromNeu_SyncSpeed = TRUE

grd2 :Error_FromNeu_SetGear_NoClutch = FALSE

grd3 :FromNeu_SetGear_NoClutch = FALSE
THEN

actl :FromNeu_SetGear_NoClutch := TRUE

act2 :isNeu = FALSE

tFromNeu_SetGear_NoClutch :tFromNeu_SetGear_NoClutch :=time
END

Error_FromNeu_SetGear_NoClutch 2
extended
STATUS

ordinary
REFINES

Error_FromNeu_SetGear_NoClutch
WHEN

grdl :FromNeu_SyncSpeed = TRUE

grd2 :Error_FromNeu_SetGear_NoClutch = FALSE

grd3 :FromNeu_SetGear_NoClutch = FALSE
THEN

actl :Error_FromNeu_SetGear_NoClutch := TRUE

tError_FromNeu_SetGear_NoClutch :tError_FromNeu_SetGear_NoClutch :=time
END

FromNeu_SetGear_Clutch &
extended
STATUS

ordinary
REFINES

FromNeu_SetGear_Clutch
WHEN

grdl :FromNeu_OpenClutch = TRUE

grd2 :Error_FromNeu_SetGear_Clutch = FALSE

grd3 :FromNeu_SetGear_Clutch = FALSE
THEN

actl :FromNeu_SetGear_Clutch :=TRUE

tFromNeu_SetGear_Clutch :tFromNeu_SetGear_Clutch :=time
END

Error_FromNeu_SetGear_Clutch &
extended
STATUS

ordinary
REFINES

Error_FromNeu_SetGear_Clutch
WHEN

grd1 :FromNeu_OpenClutch = TRUE

grd2 :Error_FromNeu_SetGear_Clutch = FALSE

grd3 :FromNeu_SetGear_Clutch = FALSE
THEN

actl :Error_FromNeu_SetGear_Clutch := TRUE

tError_FromNeu_SetGear_Clutch :tError_FromNeu_SetGear_Clutch :=time
END

FromNeu_CloseClutch &
extended
STATUS

ordinary
REFINES

FromNeu_CloseClutch
WHEN

grdl :FromNeu_SetGear_Clutch = TRUE

grd2 :Error_FromNeu_CloseClutch = FALSE

grd3 :FromNeu_CloseClutch = FALSE
THEN

actl :FromNeu_CloseClutch := TRUE

act? :isNeu := FALSE

tFromNeu_CloseClutch :tFromNeu_CloseClutch :=time
END

Error_FromNeu_CloseClutch &
extended
STATUS
ordinary
REFINES
Error_FromNeu_CloseClutch
WHEN
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grdl :FromNeu_SetGear_Clutch = TRUE
grd2 :Error_FromNeu_CloseClutch = FALSE
grd3 :FromNeu_CloseClutch = FALSE
THEN
actl :Error_FromNeu_CloseClutch :=TRUE
tError_FromNeu_CloseClutch :tError_FromNeu_CloseClutch :=time
END

Releasing_NoNeu_NoClutch &
extended
STATUS

ordinary
REFINES

Releasing_NoNeu_NoClutch
WHEN

grdl :RequestNoNeu = TRUE

grd2 :Error_Releasing_NoNeu = FALSE

grd3 :Releasing_NoNeu_NoClutch = FALSE

grd4 :Releasing_NoNeu_Clutch = FALSE

Expiry3 :time < tRequestNoNeu + R_NN_NC_EX
THEN

actl :Releasing_NoNeu_NoClutch := TRUE

tReleasing_NoNeu_NoClutch :tReleasing_NoNeu_NoClutch :=time
END

Releasing_NoNeu_Clutch &
extended
STATUS

ordinary
REFINES

Releasing_NoNeu_Clutch
WHEN

grdl :RequestNoNeu = TRUE

grd2 :Error_Releasing_NoNeu = FALSE

grd3 :Releasing_NoNeu_Clutch = FALSE

grd4 :Releasing_NoNeu_NoClutch = FALSE
THEN

actl :Releasing_NoNeu_Clutch := TRUE

tReleasing_NoNeu_Clutch :tReleasing_NoNeu_Clutch :=time
END

Setting_NoNeu_NoClutch &
extended
STATUS

ordinary
REFINES

Setting_NoNeu_NoClutch
WHEN

grd1 :Releasing_NoNeu_NoClutch = TRUE

grd2 :Error_Setting_NoNeu = FALSE

grd3 :Setting_NoNeu_NoClutch = FALSE

grd4 :Setting_NoNeu_Clutch = FALSE
THEN

actl :Setting_NoNeu_NoClutch := TRUE

tSetting_NoNeu_NoClutch :tSetting_NoNeu_NoClutch :=time
END

Setting_NoNeu_Clutch &
extended
STATUS

ordinary
REFINES

Setting_NoNeu_Clutch
WHEN

grd1 :Releasing_NoNeu_NoClutch = TRUE

grd2 :Error_Setting_NoNeu = FALSE

grd3 :Setting_NoNeu_Clutch = FALSE

grd4 :Setting_NoNeu_NoClutch = FALSE
THEN

actl :Setting_NoNeu_Clutch := TRUE

tSetting_NoNeu_Clutch :tSetting_NoNeu_Clutch :=time
END

Setting_NoNeu_ReleaseClutch &
extended
STATUS
ordinary
REFINES
Setting_NoNeu_ReleaseClutch
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WHEN
grdl :Releasing_NoNeu_Clutch = TRUE
grd2 :Error_Setting_NoNeu = FALSE
grd3 :Setting_NoNeu_ReleaseClutch = FALSE
THEN
actl :Setting_NoNeu_ReleaseClutch := TRUE
tSetting_NoNeu_ReleaseClutch :tSetting_NoNeu_ReleaseClutch :=time
END

ToNeu_ZeroTorque &  // First Event of Senarion3
STATUS

ordinary
WHEN

grd1 :RequestToNeu = TRUE

grd2 :ToNeu_ZeroTorque = FALSE

grd3 :ToNeu_OpenClutch = FALSE

grd4 :Error_ToNeu_OpenClutch = FALSE

Expiry3 :time < tRequestToNeu + Zero_EX
THEN

actl :ToNeu_ZeroTorque := TRUE

tToNeu_ZeroTorque :tToNeu_ZeroTorque := time
END

ToNeu_OpenClutch &
STATUS

ordinary
WHEN

grd1 :RequestToNeu = TRUE

grd2 :ToNeu_ZeroTorque = FALSE

grd3 :ToNeu_OpenClutch = FALSE

grd4 :Error_ToNeu_OpenClutch = FALSE
THEN

actl :-ToNeu_OpenClutch := TRUE

tToNeu_OpenClutch :tToNeu_OpenClutch := time
END

Error_ToNeu_OpenClutch &
STATUS
ordinary
REFINES
Error_ToNeu
WHEN
grd1 :RequestToNeu = TRUE
grd2 :ToNeu_ZeroTorque = FALSE
grd3 :ToNeu_OpenClutch = FALSE
grd4 :Error_ToNeu_OpenClutch = FALSE
THEN
actl :Error_ToNeu_OpenClutch := TRUE
tError_ToNeu_OpenClutch :tError_ToNeu_OpenClutch := time
END

ToNeu_Release_NoClutch &
STATUS

ordinary
REFINES

Releasing_ToNeu_NoClutch
WHEN

grd1 :ToNeu_ZeroTorque = TRUE

grd2 :ToNeu_Release_NoClutch = FALSE

grd3 :Error_ToNeu_Release_NoClutch = FALSE
THEN

actl :ToNeu_Release_NoClutch := TRUE

act? :isNeu := TRUE

tToNeu_Release_NoClutch :tToNeu_Release_NoClutch := time
END

Error_ToNeu_Release_NoClutch &
STATUS
ordinary
REFINES
Error_ToNeu
WHEN
grd1 :ToNeu_ZeroTorque = TRUE
grd2 :ToNeu_Release_NoClutch = FALSE
grd3 :Error_ToNeu_Release_NoClutch = FALSE
THEN
actl :Error_ToNeu_Release_NoClutch := TRUE
tError_ToNeu_Release_NoClutch :tError_ToNeu_Release_NoClutch := time
END
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ToNeu_Release_Clutch &
STATUS

ordinary
WHEN

grd1 :ToNeu_OpenClutch = TRUE

grd2 :ToNeu_Release_Clutch = FALSE

grd3 :Error_ToNeu_Release_Clutch = FALSE
THEN

actl :-ToNeu_Release_Clutch := TRUE

tToNeu_Release_Clutch :tToNeu_Release_Clutch := time
END

Error_ToNeu_Release_Clutch &
STATUS

ordinary
REFINES

Error_ToNeu
WHEN

grd1 :ToNeu_OpenClutch = TRUE

grd2 :ToNeu_Release_Clutch = FALSE

grd3 :Error_ToNeu_Release_Clutch = FALSE
THEN

actl :Error_ToNeu_Release_Clutch := TRUE

tError_ToNeu_Release_Clutch :tError_ToNeu_Release_Clutch := time
END

ToNeu_CloseClutch &
STATUS

ordinary
REFINES

Releasing_ToNeu_Clutch
WHEN

grd1 :ToNeu_Release_Clutch = TRUE

grd2 :ToNeu_CloseClutch = FALSE

grd3 :Error_ToNeu_CloseClutch = FALSE
THEN

actl :ToNeu_CloseClutch := TRUE

act2 :isNeu :== TRUE

tToNeu_CloseClutch :tToNeu_CloseClutch := time
END

Error_ToNeu_CloseClutch & /I Last Event of Senarion3
STATUS
ordinary
REFINES
Error_ToNeu
WHEN
grd1 :ToNeu_Release_Clutch = TRUE
grd2 :ToNeu_CloseClutch = FALSE
grd3 :Error_ToNeu_CloseClutch = FALSE
THEN
actl :Error_ToNeu_CloseClutch := TRUE
tError_ToNeu_CloseClutch :tError_ToNeu_CloseClutch := time
END

Error_Releasing_NoNeu &
extended
STATUS

ordinary
REFINES

Error_Releasing_NoNeu
WHEN

grdl :Error_Releasing_NoNeu = FALSE

grd2 :RequestNoNeu = TRUE

grd3 :Releasing_NoNeu_Clutch = FALSE

grd4 :Releasing_NoNeu_NoClutch = FALSE
THEN

actl :Error_Releasing_NoNeu := TRUE

tError_Releasing_NoNeu :tError_Releasing_NoNeu :=time
END

Error_Setting_NoNeu &
extended
STATUS
ordinary
REFINES
Error_Setting_NoNeu
WHEN

43



Gear Controller Case-study (Time Added by the Plugin)

grdl :Error_Setting_NoNeu = FALSE
grd2 :Releasing_NoNeu_Clutch = TRUE v Releasing_NoNeu_NoClutch = TRUE
grd3 :Setting_NoNeu_NoClutch = FALSE
grd4 :Setting_NoNeu_Clutch = FALSE
grd5 :Setting_NoNeu_ReleaseClutch = FALSE
THEN
actl :Error_Setting_NoNeu = TRUE
tError_Setting_NoNeu :tError_Setting_NoNeu :=time
END

FINAL 2
STATUS

ordinary
REFINES

FINAL
WHEN

FromNeu_SetGear_NoClutch = TRUE Vv Setting_NoNeu_NoClutch = TRUE v

grd1 :ToNeu_ReIease_NoCIutch = TRUE Vv FromNeu_CloseClutch = TRUE v
Setting_NoNeu_Clutch = TRUE V Setting_NoNeu_ReleaseClutch = TRUE v
ToNeu_CloseClutch = TRUE
THEN

actl :RequestFromNeu := FALSE

act2 :RequestNoNeu := FALSE

act3 :RequestToNeu := FALSE

act4 :Setting_NoNeu_NoClutch := FALSE

act5 :Releasing_NoNeu_NoClutch := FALSE

act6 :Setting_NoNeu_Clutch := FALSE

act7 :Setting_NoNeu_ReleaseClutch := FALSE

act8 :Releasing_NoNeu_Clutch := FALSE

act9 :FromNeu_SyncSpeed := FALSE

act10 :FromNeu_OpenClutch := FALSE

actll :FromNeu_SetGear_NoClutch := FALSE

actl2 :FromNeu_SetGear_Clutch := FALSE

act13 :FromNeu_CloseClutch := FALSE

actl4 :ToNeu_Release_NoClutch := FALSE

actl5 :ToNeu_CloseClutch := FALSE

act16 :ToNeu_ZeroTorque:= FALSE  // Senario3 Flage

actl7 :ToNeu_OpenClutch := FALSE  // Senario3 Flage

act18 :ToNeu_Release_Clutch:= FALSE  // Senario3 Flage
END

Tick _Tock &
STATUS
ordinary
REFINES
Tick_Tock
ANY
tick
WHERE
tick :tick >0
DeadlmeG RequestNoNeu = TRUE A Error_Releasing_NoNeu = FALSE A Releasing_NoNeu_Clutch = FALSE A
Releasing_NoNeu_NoClutch = FALSE = time + tick < tRequestNoNeu + R_NN
Deadlme? Releasing_NoNeu_Clutch = TRUE A Setting_NoNeu_ReleaseClutch = FALSE A Error_Setting_NoNeu = FALSE = time + tick <
: tReleasing_NoNeu_Clutch + S_NN_RC
Deadline8 Releasing_NoNeu_NoClutch = TRUE A Setting_NoNeu_Clutch = FALSE A Error_Setting_NoNeu = FALSE A
: Setting_NoNeu_NoClutch = FALSE = time + tick < tReleasing NoNeu NoClutch + S NN
Deadllne9 RequestFromNeu = TRUE A FromNeu_OpenClutch = FALSE A Error_FromNeu_OpenClutch = FALSE A FromNeu_SyncSpeed =
FALSE = time + tick < tRequestFromNeu + SyncOpen DL
Deadlmelo FromNeu_SyncSpeed = TRUE A FromNeu_SetGear_NoClutch = FALSE A Error_FromNeu_SetGear_NoClutch = FALSE =
time + tick < tFromNeu_SyncSpeed + SetGear_DL
Deadllnell FromNeu_OpenClutch = TRUE A Error_FromNeu_SetGear_Clutch = FALSE A FromNeu_SetGear_Clutch = FALSE = time +
tick < tFromNeu_OpenClutch + SetGear DL
Deadllnelz FromNeu_SetGear_Clutch = TRUE A Error_FromNeu_CloseClutch = FALSE A FromNeu_CloseClutch = FALSE = time + tick
<tFromNeu_SetGear_Clutch + CloseClutch_DL
Deadllne13 RequestToNeu = TRUE A ToNeu_ZeroTorque = FALSE A Error_ToNeu_OpenClutch = FALSE A ToNeu_OpenClutch = FALSE
= time + tick < tRequestToNeu + ZeroOpen_DL
Deadlmel4 ToNeu_ZeroTorque = TRUE A ToNeu_Release_NoClutch = FALSE A Error_ToNeu_Release_NoClutch = FALSE = time + tick
<tToNeu_ZeroTorque + Release_ DL
Deadllne15 ToNeu_OpenClutch = TRUE A ToNeu_Release_Clutch = FALSE A Error_ToNeu_Release_Clutch = FALSE = time + tick <
tToNeu_OpenClutch + Release_DL
Deadlme16 ToNeu_Release_Clutch = TRUE A Error_ToNeu_CloseClutch = FALSE A ToNeu_CloseClutch = FALSE = time + tick <
tToNeu_Release_Clutch + CloseClutch_DL
THEN
actl :time := time+tick
END

END
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Machine m7

MACHINE
m7

REFINES
m6

SEES
c4

VARIABLES
isNeu  // Gear Status
RequestFromNeu  // Flags
RequestNoNeu  // Flags
RequestToNeu  // Flags
FromNeu_SyncSpeed  // Senariol
FromNeu_OpenClutch  // Flage
FromNeu_SetGear_NoClutch /I Flage
FromNeu_SetGear_Clutch /I Flage
FromNeu_CloseClutch  // Flage
Error_FromNeu_OpenClutch /I Flage
Error_FromNeu_SetGear_NoClutch  // Flage
Error_FromNeu_SetGear_Clutch  // Flage
Error_FromNeu_CloseClutch ~ // Senariol
ToNeu_ZeroTorque  // Senario3 Flage
ToNeu_OpenClutch /I Senario3 Flage
Error_ToNeu_OpenClutch  // Senario3 Flage
ToNeu_Release_NoClutch  // Senario3 Flage
Error_ToNeu_Release_NoClutch  // Senario3 Flage
ToNeu_Release_Clutch  // Senario3 Flage
Error_ToNeu_Release_Clutch  // Senario3 Flage
ToNeu_CloseClutch  // Senario3 Flage
Error_ToNeu_CloseClutch  // Senario3 Flage
NoNeu_ZeroTorque  // Senario2 Flage
NoNeu_Release_NoClutch /I Senario2 Flage
NoNeu_OpenClutch_Releasing  // Senario2 Flage
NoNeu_Release_Clutch /I Senario2 Flage
NoNeu_SyncSpeed  // Senario2 Flage
NoNeu_OpenClutch_Setting /I Senario2 Flage
NoNeu_SetGear_NoClutch /I Senario2 Flage
NoNeu_SetGear_ReleasingClutch  // Senario2 Flage
NoNeu_SetGear_SettingClutch ~ // Senario2 Flage
NoNeu_CloseClutch_Releasing  // Senario2 Flage
NoNeu_CloseClutch_Setting ~ // Senario2 Flage
Error_NoNeu_OpenClutch_Releasing  // Senario2 Flage
Error_NoNeu_Release_Clutch  // Senario2 Flage
Error_NoNeu_Release_NoClutch  // Senario2 Flage
Error_NoNeu_OpenClutch_Setting  // Senario2 Flage
Error_NoNeu_SetGear_NoClutch /I Senario2 Flage
Error_NoNeu_SetGear_ReleasingClutch /I Senario2 Flage
Error_NoNeu_SetGear_SettingClutch /I Senario2 Flage
Error_NoNeu_CloseClutch_Releasing  // Senario2 Flage
Error_NoNeu_CloseClutch_Setting /I Senario2 Flage
time
tRequestFromNeu
tFromNeu_OpenClutch
tError_FromNeu_OpenClutch
tFromNeu_SyncSpeed
tFromNeu_SetGear_NoClutch
tError_FromNeu_SetGear_NoClutch
tError_FromNeu_SetGear_Clutch
tFromNeu_SetGear_Clutch
tError_FromNeu_CloseClutch
tFromNeu_CloseClutch
tRequestToNeu
tToNeu_ZeroTorque
tError_ToNeu_OpenClutch
tToNeu_OpenClutch
tToNeu_Release_NoClutch
tError_ToNeu_Release_NoClutch
tToNeu_Release_Clutch
tError_ToNeu_Release_Clutch
tError_ToNeu_CloseClutch
tToNeu_CloseClutch
tRequestNoNeu
tNoNeu_OpenClutch_Releasing
tNoNeu_ZeroTorque
tError_NoNeu_OpenClutch_Releasing
tNoNeu_Release_Clutch
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tError_NoNeu_Release_Clutch
tNoNeu_Release_NoClutch
tError_NoNeu_Release_NoClutch
tNoNeu_SyncSpeed
tNoNeu_OpenClutch_Setting
tError_NoNeu_OpenClutch_Setting
tNoNeu_SetGear_NoClutch
tError_NoNeu_SetGear_NoClutch
tNoNeu_SetGear_SettingClutch
tError_NoNeu_SetGear_SettingClutch
tNoNeu_CloseClutch_Setting
tError_NoNeu_CloseClutch_Setting
tError_NoNeu_SetGear_ReleasingClutch
tNoNeu_SetGear_ReleasingClutch
tNoNeu_CloseClutch_Releasing
tError_NoNeu_CloseClutch_Releasing
INVARIANTS
{NoNeu_ZeroTorque, NoNeu_OpenClutch_Releasing, Error_NoNeu_OpenClutch_Releasing, NoNeu_Release_NoClutch,
Error_NoNeu_Release_NoClutch, NoNeu_Release_Clutch, Error_NoNeu_Release_Clutch,
NoNeu_SyncSpeed, NoNeu_OpenClutch_Setting, Error_NoNeu_OpenClutch_Setting,
invl :NoNeu_SetGear_NoClutch, Error_NoNeu_SetGear_NoClutch, NoNeu_SetGear_ReleasingClutch,
NoNeu_SetGear_SettingClutch, Error_NoNeu_SetGear_ReleasingClutch,Error_NoNeu_SetGear_SettingClutch,
NoNeu_CloseClutch_Setting, Error_NoNeu_CloseClutch_Releasing,Error_NoNeu_CloseClutch_Setting,
NoNeu_CloseClutch_Releasing} € P(BOOL)
inv2 :NoNeu_Release_NoClutch = Releasing_NoNeu_NoClutch
inv3 :NoNeu_Release_Clutch = Releasing_NoNeu_Clutch
inv4 :NoNeu_SetGear_NoClutch = Setting_NoNeu_NoClutch
inv5 :NoNeu_CloseClutch_Releasing = Setting_NoNeu_ReleaseClutch
inv6 :NoNeu_CloseClutch_Setting = Setting_NoNeu_Clutch
inv7 :NoNeu_ZeroTorque = TRUE v NoNeu_OpenClutch_Releasing = TRUE = RequestNoNeu = TRUE
inv8 :NoNeu_Release_NoClutch = TRUE = NoNeu_ZeroTorque = TRUE
inv9 :NoNeu_Release_Clutch = TRUE = NoNeu_OpenClutch_Releasing = TRUE
inv10 :NoNeu_ZeroTorque = TRUE = NoNeu_OpenClutch_Releasing = FALSE A Error_NoNeu_OpenClutch_Releasing = FALSE
Error_NoNeu_OpenClutch_Releasing = FALSE A
Error_NoNeu_Release_NoClutch = FALSE A
‘Error_NoNeu_Release_Clutch = FALSE
= Error_Releasing_NoNeu = FALSE
Error_NoNeu_OpenClutch_Releasing = TRUE v
_Error_NoNeu_Release_NoClutch = TRUE v
‘Error_NoNeu_Release_Clutch = TRUE
= Error_Releasing_NoNeu = TRUE
inv13 :NoNeu_Release_Clutch = TRUE = Error_NoNeu_Release_Clutch = FALSE
inv14 :NoNeu_Release_NoClutch = TRUE = Error_NoNeu_Release_NoClutch = FALSE
inv15 :NoNeu_OpenClutch_Releasing = TRUE = Error_NoNeu_OpenClutch_Releasing = FALSE
inv16 :RequestNoNeu = TRUE A Error_NoNeu_Release_Clutch = TRUE = NoNeu_OpenClutch_Releasing = TRUE
inv17 :RequestNoNeu = TRUE A Error_NoNeu_Release_NoClutch = TRUE = NoNeu_ZeroTorque = TRUE
inv18 :NoNeu_SyncSpeed = TRUE v NoNeu_OpenClutch_Setting = TRUE = NoNeu_Release_NoClutch = TRUE
inv19 :NoNeu_SetGear_ReleasingClutch = TRUE = NoNeu_Release_Clutch = TRUE
inv20 :NoNeu_SetGear_SettingClutch = TRUE = NoNeu_OpenClutch_Setting = TRUE
inv21 :NoNeu_SetGear_NoClutch = TRUE = NoNeu_SyncSpeed = TRUE
inv22 :NoNeu_SyncSpeed = TRUE = NoNeu_OpenClutch_Setting = FALSE A Error_NoNeu_OpenClutch_Setting = FALSE
inv23 :NoNeu_CloseClutch_Releasing = TRUE = NoNeu_SetGear_ReleasingClutch = TRUE
inv24 :NoNeu_CloseClutch_Setting = TRUE = NoNeu_SetGear_SettingClutch = TRUE
Error_NoNeu_OpenClutch_Setting = FALSE A
Error_NoNeu_SetGear_NoClutch = FALSE A
Error_NoNeu_SetGear_ReleasingClutch = FALSE A
inv25 :Error_NoNeu_SetGear_SettingClutch = FALSE A
Error_NoNeu_CloseClutch_Releasing= FALSE A
Error_NoNeu_CloseClutch_Setting = FALSE
= Error_Setting_NoNeu = FALSE
Error_NoNeu_OpenClutch_Setting = TRUE v
Error_NoNeu_SetGear_NoClutch = TRUE v
Error_NoNeu_SetGear_ReleasingClutch = TRUE v
inv26 :Error_NoNeu_SetGear_SettingClutch= TRUE v
Error_NoNeu_CloseClutch_Releasing = TRUE v
Error_NoNeu_CloseClutch_Setting = TRUE
= Error_Setting_NoNeu = TRUE
inv27 :NoNeu_SetGear_ReleasingClutch = TRUE = Error_NoNeu_SetGear_ReleasingClutch = FALSE
inv28 :NoNeu_SetGear_SettingClutch = TRUE = Error_NoNeu_SetGear_SettingClutch = FALSE
inv29 :NoNeu_SetGear_NoClutch = TRUE = Error_NoNeu_SetGear_NoClutch = FALSE
inv30 :NoNeu_CloseClutch_Releasing = TRUE = Error_NoNeu_CloseClutch_Releasing = FALSE
inv31 :NoNeu_CloseClutch_Setting = TRUE = Error_NoNeu_CloseClutch_Setting = FALSE
inv32 :NoNeu_OpenClutch_Releasing = TRUE = Error_NoNeu_OpenClutch_Releasing = FALSE
inv33 :NoNeu_OpenClutch_Setting = TRUE = Error_NoNeu_OpenClutch_Setting = FALSE
inv34 :RequestNoNeu = TRUE A Error_NoNeu_SetGear_ReleasingClutch = TRUE = NoNeu_Release_Clutch = TRUE
inv35 :RequestNoNeu = TRUE A Error_NoNeu_SetGear_SettingClutch = TRUE = NoNeu_OpenClutch_Setting = TRUE

invll
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inv36 :RequestNoNeu = TRUE A Error_NoNeu_SetGear_NoClutch = TRUE = NoNeu_SyncSpeed = TRUE
inv37 :RequestNoNeu = TRUE A Error_NoNeu_CloseClutch_Releasing = TRUE = NoNeu_SetGear_ReleasingClutch = TRUE
inv38 :RequestNoNeu = TRUE A Error_NoNeu_CloseClutch_Setting = TRUE = NoNeu_SetGear_SettingClutch = TRUE
inv39 :RequestNoNeu = TRUE A Error_NoNeu_OpenClutch_Setting = TRUE = NoNeu_Release_NoClutch = TRUE
inv40 :NoNeu_Release_Clutch = TRUE = NoNeu_SyncSpeed = FALSE A NoNeu_OpenClutch_Setting = FALSE
tNoNeu_OpenClutch_Releasing :tNoNeu_OpenClutch_Releasing € N
tNoNeu_ZeroTorque :tNoNeu_ZeroTorque € N
tError_NoNeu_OpenClutch_Releasing :tError_NoNeu_OpenClutch_Releasing € N
Deadlmel? RequestNoNeu = TRUE A NoNeu_OpenClutch_Releasing = FALSE A NoNeu_ZeroTorque = FALSE A
Error_NoNeu_OpenClutch_Releasing = FALSE = time < tRequestNoNeu + ZeroOpen DL
NoNeu _OpenClutch_ReleasingDurationDeadlinel7 RequestNoNeu = TRUE A NoNeu_OpenClutch_Releasing = TRUE =
tNoNeu_OpenClutch_Releasing < tRequestNoNeu + ZeroOpen_DL
NoNeu _ZeroTorqueDurationDeadlinel7 RequestNoNeu = TRUE A NoNeu_ZeroTorque = TRUE = tNoNeu_ZeroTorque < tRequestNoNeu +
ZeroOpen_DL
Error NoNeu_OpenClutch_ReleasingDurationDeadline17 RequestNoNeu = TRUE A Error_NoNeu_OpenClutch_Releasing = TRUE =
tError NoNeu_OpenClutch_Releasing < tRequestNoNeu + ZeroOpen_DL
NoNeu _ZeroTorqueDurationExpiry4 RequestNoNeu = TRUE A NoNeu_ZeroTorque = TRUE = tNoNeu_ZeroTorque < tRequestNoNeu +
Zero_EX
tNoNeu Release_Clutch :tNoNeu_Release_Clutch € N
tError_NoNeu_Release_Clutch :tError_NoNeu_Release_Clutch € N
Deadllne18 NoNeu_OpenClutch_Releasing = TRUE A NoNeu_Release_Clutch = FALSE A Error_NoNeu_Release_Clutch = FALSE = time <
tNoNeu_OpenClutch_Releasing + Release_DL
NoNeu Release_ClutchDurationDeadline18 NoNeu_OpenClutch_Releasing = TRUE A NoNeu_Release_Clutch = TRUE =
tNoNeu_Release Clutch < tNoNeu OpenClutch Releasing + Release DL
Error NoNeu_Release_ClutchDurationDeadline18 NoNeu_OpenClutch_Releasing = TRUE A Error_NoNeu_Release_Clutch = TRUE =
tError_NoNeu_Release_Clutch < tNoNeu_OpenClutch_Releasing + Release DL
tNoNeu Release_NoClutch :tNoNeu_Release_NoClutch € N
tError_NoNeu_Release_NoClutch :tError_NoNeu_Release_NoClutch € N
Deadllne19 NoNeu_ZeroTorque = TRUE A NoNeu_Release_NoClutch = FALSE A Error_NoNeu_Release_NoClutch = FALSE = time <
tNoNeu_ZeroTorque + Release_DL
NoNeu Release_NoClutchDurationDeadline19 NoNeu_ZeroTorque = TRUE A NoNeu_Release_NoClutch = TRUE =
tNoNeu Release NoClutch < tNoNeu_ZeroTorque + Release DL
Error NoNeu_Release_NoClutchDurationDeadline19 NoNeu_ZeroTorque = TRUE A Error_NoNeu_Release_NoClutch = TRUE =
tError_NoNeu_Release NoClutch < tNoNeu_ZeroTorque + Release DL
tNoNeufSyncSpeed :tNoNeu_SyncSpeed € N
tNoNeu_OpenClutch_Setting :tNoNeu_OpenClutch_Setting € N
tError_NoNeu_OpenClutch_Setting :tError_NoNeu_OpenClutch_Setting € N
Deadllne20 NoNeu_Release_NoClutch = TRUE A NoNeu_SyncSpeed = FALSE A NoNeu_OpenClutch_Setting = FALSE A
Error_NoNeu_OpenClutch_Setting = FALSE = time < tNoNeu_Release NoClutch + SyncOpen DL
NoNeu _SyncSpeedDurationDeadline20 NoNeu_Release_NoClutch = TRUE A NoNeu_SyncSpeed = TRUE = tNoNeu_SyncSpeed <
tNoNeu_Release_NoClutch + SyncOpen_DL
NoNeu _OpenClutch_SettingDurationDeadline20 NoNeu_Release_NoClutch = TRUE A NoNeu_OpenClutch_Setting = TRUE =
tNoNeu_OpenClutch_Setting < tNoNeu_Release_NoClutch + SyncOpen_DL
Error NoNeu_OpenClutch_SettingDurationDeadline20 NoNeu_Release_NoClutch = TRUE A Error_NoNeu_OpenClutch_Setting = TRUE =
tError_NoNeu_OpenClutch_Setting < tNoNeu_Release_NoClutch + SyncOpen_DL
NoNeu _SyncSpeedDurationExpiry5 NoNeu_Release_NoClutch = TRUE A NoNeu_SyncSpeed = TRUE = tNoNeu_SyncSpeed <
tNoNeu_Release_NoClutch + Sync_EX
tNoNeu SetGear_NoClutch :tNoNeu_SetGear_NoClutch € N
tError_NoNeu_SetGear_NoClutch :tError_NoNeu_SetGear_NoClutch € N
DeadllneZl NoNeu_SyncSpeed = TRUE A NoNeu_SetGear_NoClutch = FALSE A Error_NoNeu_SetGear_NoClutch = FALSE = time <
tNoNeu_SyncSpeed + SetGear_DL
NoNeu SetGear_NoClutchDurationDeadline21 NoNeu_SyncSpeed = TRUE A NoNeu_SetGear_NoClutch = TRUE =
tNoNeu_SetGear_NoClutch < tNoNeu_SyncSpeed + SetGear DL
Error NoNeu_SetGear_NoClutchDurationDeadline21 NoNeu_SyncSpeed = TRUE A Error_NoNeu_SetGear_NoClutch = TRUE =
tError_NoNeu_SetGear_NoClutch < tNoNeu_SyncSpeed + SetGear DL
tNoNeu SetGear_SettingClutch :tNoNeu_SetGear_SettingClutch € N
tError_NoNeu_SetGear_SettingClutch :tError_NoNeu_SetGear_SettingClutch € N
Deadllne22 NoNeu_OpenClutch_Setting = TRUE A NoNeu_SetGear_SettingClutch = FALSE A Error_NoNeu_SetGear_SettingClutch =
FALSE = time < tNoNeu_OpenClutch_Setting + SetGear DL
NoNeu _SetGear_SettingClutchDurationDeadline22 NoNeu_OpenClutch_Setting = TRUE A NoNeu_SetGear_SettingClutch = TRUE =
: tNoNeu_SetGear SettingClutch < tNoNeu OpenClutch Setting + SetGear DL
NoNeu_OpenClutch_Setting = TRUE A Error_NoNeu_SetGear_SettingClutch =
TRUE = tError_NoNeu_SetGear SettingClutch < tNoNeu OpenClutch_Setting +
SetGear_DL
tNoNeu_CloseClutch_Setting :tNoNeu_CloseClutch_Setting € N
tError_NoNeu_CloseClutch_Setting :tError_NoNeu_CloseClutch_Setting € N
DeadllneZ3 NoNeu_SetGear_SettingClutch = TRUE A NoNeu_CloseClutch_Setting = FALSE A Error_NoNeu_CloseClutch_Setting = FALSE
= time < tNoNeu_SetGear_SettingClutch + CloseClutch_DL
NoNeu _CloseClutch SettlngDuratlonDeadIme23 NoNeu_SetGear_SettingClutch = TRUE A NoNeu_CloseClutch_Setting = TRUE =
: tNoNeu_CloseClutch_Setting < tNoNeu_SetGear_SettingClutch + CloseClutch_ DL
NoNeu_SetGear_SettingClutch = TRUE A Error_NoNeu_CloseClutch_Setting = TRUE
= tError NoNeu_CloseClutch_Setting < tNoNeu_SetGear_SettingClutch +
CloseClutch_DL
tError_NoNeu_SetGear_ReleasingClutch :tError_NoNeu_SetGear_ReleasingClutch € N
tNoNeu_SetGear_ReleasingClutch :tNoNeu_SetGear_ReleasingClutch € N
DeadllneZ4 NoNeu_Release_Clutch = TRUE A Error_NoNeu_SetGear_ReleasingClutch = FALSE A NoNeu_SetGear_ReleasingClutch =
FALSE = time < tNoNeu_Release_Clutch + SetGear DL

Error_NoNeu_SetGear_SettingClutchDurationDeadline22

Error_NoNeu_CloseClutch_SettingDurationDeadline23
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Error_NoNeu_SetGear_ReleasingClutchDurationDeadline24

NoNeu_Release_Clutch = TRUE A Error_NoNeu_SetGear_ReleasingClutch =
TRUE = tError NoNeu SetGear ReleasingClutch < tNoNeu Release Clutch +
SetGear_DL

NoNeu SetGear_ReleasingClutchDurationDeadline24 NoNeu_Release_Clutch = TRUE A NoNeu_SetGear_ReleasingClutch = TRUE =

tNoNeu_SetGear_ReleasingClutch < tNoNeu_Release_Clutch + SetGear DL

tNoNeu CloseClutch_Releasing :tNoNeu_CloseClutch_Releasing € N
tError_NoNeu_CloseClutch_Releasing :tError_NoNeu_CloseClutch_Releasing € N
DeadlmeZS NoNeu_SetGear_ReleasingClutch = TRUE A NoNeu_CloseClutch_Releasing = FALSE A Error_NoNeu_CloseClutch_Releasing =

FALSE = time < tNoNeu_SetGear ReleasingClutch + CloseClutch DL

NoNeu _CloseClutch_ReleasingDurationDeadline25 NoNeu_SetGear_ReleasingClutch = TRUE A NoNeu_CloseClutch_Releasing = TRUE =

Error_NoNeu_CloseClutch_ReleasingDurationDeadline25

tNoNeu_CloseClutch_Releasing < tNoNeu_SetGear ReleasingClutch + CloseClutch_ DL
NoNeu_SetGear_ReleasingClutch = TRUE A Error_NoNeu_CloseClutch_Releasing
=TRUE = tError NoNeu CloseClutch Releasing <
tNoNeu_SetGear_ReleasingClutch + CloseClutch_DL

inv41 :tNoNeu_Release_Clutch = tReleasing_NoNeu_Clutch
inv42 :tReleasing_NoNeu_NoClutch = tNoNeu_Release_NoClutch
TIMING

EVENTS
INITIALISATION &

Deadline9 :Deadline (RequestFromNeu, FromNeu_OpenClutch v Error_FromNeu_OpenClutch v FromNeu_SyncSpeed, SyncOpen_DL)

Expiry2 :Expiry (RequestFromNeu, FromNeu_SyncSpeed, Sync_EX)

Deadline10 :Deadline (FromNeu_SyncSpeed, FromNeu_SetGear_NoClutch v Error_FromNeu_SetGear_NoClutch, SetGear_DL)

Deadlinell :Deadline (FromNeu_OpenClutch, Error_FromNeu_SetGear_Clutch v FromNeu_SetGear_Clutch, SetGear_DL)

Deadline12 :Deadline (FromNeu_SetGear_Clutch, Error_FromNeu_CloseClutch v FromNeu_CloseClutch, CloseClutch_DL)

Deadline13 :Deadline (RequestToNeu, ToNeu_ZeroTorque V Error_ToNeu_OpenClutch v ToNeu_OpenClutch, ZeroOpen_DL)

Expiry3 :Expiry (RequestToNeu, ToNeu_ZeroTorque, Zero_EX)

Deadline14 :Deadline (ToNeu_ZeroTorque, ToNeu_Release_NoClutch v Error_ToNeu_Release_NoClutch, Release_DL)

Deadlinel15 :Deadline (ToNeu_OpenClutch, ToNeu_Release_Clutch v Error_ToNeu_Release_Clutch, Release_DL)

Deadline16 :Deadline (ToNeu_Release_Clutch, Error_ToNeu_CloseClutch v ToNeu_CloseClutch, CloseClutch_DL)

Deadlme17 Deadline (RequestNoNeu, NoNeu_OpenClutch_Releasing v NoNeu_ZeroTorque V Error_NoNeu_OpenClutch_Releasing,
ZeroOpen_DL)

Explry4 :Expiry (RequestNoNeu, NoNeu_ZeroTorque, Zero_EX)

Deadline18 :Deadline (NoNeu_OpenClutch_Releasing, NoNeu_Release_Clutch v Error_NoNeu_Release_Clutch, Release_DL)

Deadline19 :Deadline (NoNeu_ZeroTorque, NoNeu_Release_NoClutch v Error_NoNeu_Release_NoClutch, Release_DL)

Deadline20 Deadline (NoNeu_Release_NoClutch, NoNeu_SyncSpeed v NoNeu_OpenClutch_Setting v Error_NoNeu_OpenClutch_Setting,
SyncOpen_DL)

Explry5 :Expiry (NoNeu_Release_NoClutch, NoNeu_SyncSpeed, Sync_EX)

Deadline21 :Deadline (NoNeu_SyncSpeed, NoNeu_SetGear_NoClutch v Error_NoNeu_SetGear_NoClutch, SetGear_DL)

Deadline22 :Deadline (NoNeu_OpenClutch_Setting, NoNeu_SetGear_SettingClutch v Error_NoNeu_SetGear_SettingClutch, SetGear_DL)

Deadline23 :Deadline (NoNeu_SetGear_SettingClutch, NoNeu_CloseClutch_Setting v Error_NoNeu_CloseClutch_Setting, CloseClutch_DL)

Deadline24 :Deadline (NoNeu_Release_Clutch, Error_NoNeu_SetGear_ReleasingClutch v NoNeu_SetGear_ReleasingClutch, SetGear_DL)

Deadline25 Deadline (NoNeu_SetGear_ReleasingClutch, NoNeu_CloseClutch_Releasing v Error_NoNeu_CloseClutch_Releasing,

CloseClutch_DL)

STATUS
ordinary

BEGIN

actl :isNeu := TRUE

act2 :RequestNoNeu = FALSE

act3 :RequestToNeu := FALSE

act4 :RequestFromNeu := FALSE

act5 :FromNeu_SyncSpeed := FALSE

act6 :FromNeu_OpenClutch := FALSE

act7 :FromNeu_SetGear_NoClutch := FALSE

act8 :FromNeu_SetGear_Clutch := FALSE

act9 :FromNeu_CloseClutch := FALSE

act10 :Error_FromNeu_OpenClutch := FALSE

actll :Error_FromNeu_SetGear_NoClutch := FALSE

actl2 :Error_FromNeu_SetGear_Clutch := FALSE

act13 :Error_FromNeu_CloseClutch := FALSE

actl4 :ToNeu_ZeroTorque:= FALSE /I Senario3 Flage

act15 :ToNeu_OpenClutch := FALSE  // Senario3 Flage

act16 :Error_ToNeu_OpenClutch := FALSE  // Senario3 Flage
actl7 :ToNeu_Release_NoClutch:= FALSE  // Senario3 Flage
act18 :Error_ToNeu_Release_NoClutch:= FALSE  // Senario3 Flage
act19 :ToNeu_Release_Clutch:== FALSE  // Senario3 Flage

act20 :Error_ToNeu_Release_Clutch := FALSE  // Senario3 Flage
act21 :ToNeu_CloseClutch:= FALSE ~ // Senario3 Flage

act22 :Error_ToNeu_CloseClutch:= FALSE  // Senario3 Flage
act23 :NoNeu_ZeroTorque:= FALSE  // Senario2 Flage

act24 :NoNeu_OpenClutch_Releasing:= FALSE  // Senario2 Flage
act25 :NoNeu_Release_NoClutch:= FALSE  // Senario2 Flage
act26 :NoNeu_Release_Clutch:= FALSE  // Senario2 Flage

act27 :NoNeu_SyncSpeed := FALSE ~ // Senario2 Flage

act28 :NoNeu_OpenClutch_Setting := FALSE ~ // Senario2 Flage
act29 :NoNeu_SetGear_NoClutch:= FALSE  // Senario2 Flage
act30 :NoNeu_SetGear_ReleasingClutch:= FALSE /I Senario2 Flage
act31 :NoNeu_SetGear_SettingClutch:= FALSE ~ // Senario2 Flage
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END

R

act32 :NoNeu_CloseClutch_Releasing:= FALSE  // Senario2 Flage

act33 :NoNeu_CloseClutch_Setting:= FALSE /I Senario2 Flage

act34 :Error_NoNeu_OpenClutch_Releasing:= FALSE  // Senario2 Flage
act35 :Error_NoNeu_Release_NoClutch:= FALSE  // Senario2 Flage

act36 :Error_NoNeu_Release_Clutch:= FALSE  // Senario2 Flage

act37 :Error_NoNeu_OpenClutch_Setting := FALSE  // Senario2 Flage
act38 :Error_NoNeu_SetGear_NoClutch:= FALSE  // Senario2 Flage

act39 :Error_NoNeu_SetGear_ReleasingClutch:= FALSE  // Senario2 Flage
act40 :Error_NoNeu_SetGear_SettingClutch:= FALSE ~ // Senario2 Flage
act41 :Error_NoNeu_CloseClutch_Releasing := FALSE /I Senario2 Flage
act42 :Error_NoNeu_CloseClutch_Setting := FALSE  // Senario2 Flage
time :time :== 0

tRequestFromNeu :tRequestFromNeu := 0

tFromNeu_OpenClutch :tFromNeu_OpenClutch := 0
tError_FromNeu_OpenClutch :tError_FromNeu_OpenClutch := 0
tFromNeu_SyncSpeed :tFromNeu_SyncSpeed := 0
tFromNeu_SetGear_NoClutch :tFromNeu_SetGear_NoClutch := 0
tError_FromNeu_SetGear_NoClutch :tError_FromNeu_SetGear_NoClutch := 0
tError_FromNeu_SetGear_Clutch :tError_FromNeu_SetGear_Clutch := 0
tFromNeu_SetGear_Clutch :tFromNeu_SetGear_Clutch := 0
tError_FromNeu_CloseClutch :tError_FromNeu_CloseClutch := 0
tFromNeu_CloseClutch :tFromNeu_CloseClutch := 0

tRequestToNeu :tRequestToNeu = 0

tToNeu_ZeroTorque :tToNeu_ZeroTorque :== 0

tError_ToNeu_OpenClutch :tError_ToNeu_OpenClutch := 0
tToNeu_OpenClutch :tToNeu_OpenClutch := 0

tToNeu_Release_NoClutch :tToNeu_Release_NoClutch := 0
tError_ToNeu_Release_NoClutch :tError_ToNeu_Release_NoClutch := 0
tToNeu_Release_Clutch :tToNeu_Release_Clutch := 0
tError_ToNeu_Release_Clutch :tError_ToNeu_Release_Clutch := 0
tError_ToNeu_CloseClutch :tError_ToNeu_CloseClutch := 0
tToNeu_CloseClutch :tToNeu_CloseClutch := 0

tRequestNoNeu :tRequestNoNeu := 0

tNoNeu_OpenClutch_Releasing :tNoNeu_OpenClutch_Releasing := 0
tNoNeu_ZeroTorque :tNoNeu_ZeroTorque :=0
tError_NoNeu_OpenClutch_Releasing :tError_NoNeu_OpenClutch_Releasing := 0
tNoNeu_Release_Clutch :tNoNeu_Release_Clutch := 0
tError_NoNeu_Release_Clutch :tError_NoNeu_Release_Clutch := 0
tNoNeu_Release_NoClutch :tNoNeu_Release_NoClutch := 0
tError_NoNeu_Release_NoClutch :tError_NoNeu_Release_NoClutch := 0
tNoNeu_SyncSpeed :tNoNeu_SyncSpeed := 0

tNoNeu_OpenClutch_Setting :tNoNeu_OpenClutch_Setting := 0
tError_NoNeu_OpenClutch_Setting :tError_NoNeu_OpenClutch_Setting := 0
tNoNeu_SetGear_NoClutch :tNoNeu_SetGear_NoClutch := 0
tError_NoNeu_SetGear_NoClutch :tError_NoNeu_SetGear_NoClutch := 0
tNoNeu_SetGear_SettingClutch :tNoNeu_SetGear_SettingClutch := 0
tError_NoNeu_SetGear_SettingClutch :tError_NoNeu_SetGear_SettingClutch := 0
tNoNeu_CloseClutch_Setting :tNoNeu_CloseClutch_Setting := 0
tError_NoNeu_CloseClutch_Setting :tError_NoNeu_CloseClutch_Setting := 0
tError_NoNeu_SetGear_ReleasingClutch :tError_NoNeu_SetGear_ReleasingClutch := 0
tNoNeu_SetGear_ReleasingClutch :tNoNeu_SetGear_ReleasingClutch := 0
tNoNeu_CloseClutch_Releasing :tNoNeu_CloseClutch_Releasing := 0
tError_NoNeu_CloseClutch_Releasing :tError_NoNeu_CloseClutch_Releasing := 0

equestFromNeu &

extended
STATUS

ordinary

REFINES

RequestFromNeu

WHEN

THEN

END

R

grdl :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = TRUE

actl :RequestFromNeu = TRUE
tRequestFromNeu :tRequestFromNeu :=time

equestNoNeu 2
STATUS
ordinary

REFINES

RequestNoNeu

WHEN
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grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestNoNeu := TRUE
tRequestNoNeu :tRequestNoNeu := time
END

RequestToNeu &
extended
STATUS
ordinary
REFINES
RequestToNeu
WHEN
grdl :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestToNeu -= TRUE
tRequestToNeu :tRequestToNeu :=time
END

FromNeu_SyncSpeed &
extended
STATUS

ordinary
REFINES

FromNeu_SyncSpeed
WHEN

grd1 :RequestFromNeu = TRUE

grd2 :FromNeu_SyncSpeed = FALSE

grd3 :FromNeu_OpenClutch = FALSE

grd4 :Error_FromNeu_OpenClutch = FALSE

EXxpiry2 :time < tRequestFromNeu + Sync_EX
THEN

actl :FromNeu_SyncSpeed = TRUE

tFromNeu_SyncSpeed :tFromNeu_SyncSpeed :=time
END

FromNeu_OpenClutch &
extended
STATUS

ordinary
REFINES

FromNeu_OpenClutch
WHEN

grdl :RequestFromNeu = TRUE

grd2 :Error_FromNeu_OpenClutch = FALSE

grd3 :FromNeu_SyncSpeed = FALSE

grd4 :FromNeu_OpenClutch = FALSE
THEN

actl :FromNeu_OpenClutch := TRUE

tFromNeu_OpenClutch :tFromNeu_OpenClutch :=time
END

Error_FromNeu_OpenClutch &
extended
STATUS

ordinary
REFINES

Error_FromNeu_OpenClutch
WHEN

grdl :RequestFromNeu = TRUE

grd2 :Error_FromNeu_OpenClutch = FALSE

grd3 :FromNeu_SyncSpeed = FALSE

grd4 :FromNeu_OpenClutch = FALSE
THEN

actl :Error_FromNeu_OpenClutch = TRUE

tError_FromNeu_OpenClutch :tError_FromNeu_OpenClutch :=time
END

FromNeu_SetGear_NoClutch &
extended
STATUS
ordinary
REFINES
FromNeu_SetGear_NoClutch
WHEN
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grdl :FromNeu_SyncSpeed = TRUE

grd2 :Error_FromNeu_SetGear_NoClutch = FALSE

grd3 :FromNeu_SetGear_NoClutch = FALSE
THEN

actl :FromNeu_SetGear_NoClutch := TRUE

act? :isNeu -= FALSE

tFromNeu_SetGear_NoClutch :tFromNeu_SetGear_NoClutch :=time
END

Error_FromNeu_SetGear_NoClutch 2
extended
STATUS

ordinary
REFINES

Error_FromNeu_SetGear_NoClutch
WHEN

grdl :FromNeu_SyncSpeed = TRUE

grd2 :Error_FromNeu_SetGear_NoClutch = FALSE

grd3 :FromNeu_SetGear_NoClutch = FALSE
THEN

actl :Error_FromNeu_SetGear_NoClutch := TRUE

tError_FromNeu_SetGear_NoClutch :tError_FromNeu_SetGear_NoClutch :=time
END

FromNeu_SetGear_Clutch &
extended
STATUS

ordinary
REFINES

FromNeu_SetGear_Clutch
WHEN

grdl :FromNeu_OpenClutch = TRUE

grd2 :Error_FromNeu_SetGear_Clutch = FALSE

grd3 :FromNeu_SetGear_Clutch = FALSE
THEN

actl :FromNeu_SetGear_Clutch :=TRUE

tFromNeu_SetGear_Clutch :tFromNeu_SetGear_Clutch :=time
END

Error_FromNeu_SetGear_Clutch &
extended
STATUS

ordinary
REFINES

Error_FromNeu_SetGear_Clutch
WHEN

grdl :FromNeu_OpenClutch = TRUE

grd2 :Error_FromNeu_SetGear_Clutch = FALSE

grd3 :FromNeu_SetGear_Clutch = FALSE
THEN

actl :Error_FromNeu_SetGear_Clutch := TRUE

tError_FromNeu_SetGear_Clutch :tError_FromNeu_SetGear_Clutch :=time
END

FromNeu_CloseClutch 2
extended
STATUS

ordinary
REFINES

FromNeu_CloseClutch
WHEN

grdl :FromNeu_SetGear_Clutch = TRUE

grd2 :Error_FromNeu_CloseClutch = FALSE

grd3 :FromNeu_CloseClutch = FALSE
THEN

actl :FromNeu_CloseClutch := TRUE

act2 :isNeu = FALSE

tFromNeu_CloseClutch :tFromNeu_CloseClutch :=time
END

Error_FromNeu_CloseClutch &
extended
STATUS
ordinary
REFINES
Error_FromNeu_CloseClutch
WHEN
grdl :FromNeu_SetGear_Clutch = TRUE
grd2 :Error_FromNeu_CloseClutch = FALSE
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grd3 :FromNeu_CloseClutch = FALSE
THEN
actl :Error_FromNeu_CloseClutch := TRUE
tError_FromNeu_CloseClutch :tError_FromNeu_CloseClutch :=time
END

ToNeu_ZeroTorque &  // First Event of Senarion3
extended
STATUS

ordinary
REFINES

ToNeu_ZeroTorque
WHEN

grdl :RequestToNeu = TRUE

grd2 :ToNeu_ZeroTorque = FALSE

grd3 :ToNeu_OpenClutch = FALSE

grd4 :Error_ToNeu_OpenClutch = FALSE

Expiry3 :time < tRequestToNeu + Zero_EX
THEN

actl :ToNeu_ZeroTorque -= TRUE

tToNeu_ZeroTorque :tToNeu_ZeroTorque :=time
END

ToNeu_OpenClutch &
extended
STATUS

ordinary
REFINES

ToNeu_OpenClutch
WHEN

grdl :RequestToNeu = TRUE

grd2 :ToNeu_ZeroTorque = FALSE

grd3 :ToNeu_OpenClutch = FALSE

grd4 :Error_ToNeu_OpenClutch = FALSE
THEN

actl :ToNeu_OpenClutch :=TRUE

tToNeu_OpenClutch :tToNeu_OpenClutch :=time
END

Error_ToNeu_OpenClutch &
extended
STATUS

ordinary
REFINES

Error_ToNeu_OpenClutch
WHEN

grdl :RequestToNeu = TRUE

grd2 :ToNeu_ZeroTorque = FALSE

grd3 :ToNeu_OpenClutch = FALSE

grd4 :Error_ToNeu_OpenClutch = FALSE
THEN

actl :Error_ToNeu_OpenClutch :=TRUE

tError_ToNeu_OpenClutch :tError_ToNeu_OpenClutch :=time
END

ToNeu_Release_NoClutch &
extended
STATUS

ordinary
REFINES

ToNeu_Release_NoClutch
WHEN

grdl :ToNeu_ZeroTorque = TRUE

grd2 :ToNeu_Release_NoClutch = FALSE

grd3 :Error_ToNeu_Release_NoClutch = FALSE
THEN

actl :ToNeu_Release_NoClutch := TRUE

act2 :isNeu = TRUE

tToNeu_Release_NoClutch :tToNeu_Release_NoClutch :=time
END

Error_ToNeu_Release_NoClutch &
extended
STATUS

ordinary
REFINES

Error_ToNeu_Release_NoClutch
WHEN

grdl :ToNeu_ZeroTorque = TRUE
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grd2 :ToNeu_Release_NoClutch = FALSE
grd3 :Error_ToNeu_Release_NoClutch = FALSE
THEN
actl :Error_ToNeu_Release_NoClutch := TRUE
tError_ToNeu_Release_NoClutch :tError_ToNeu_Release_NoClutch :=time
END

ToNeu_Release_Clutch &
extended
STATUS

ordinary
REFINES

ToNeu_Release_Clutch
WHEN

grdl :ToNeu_OpenClutch = TRUE

grd2 :ToNeu_Release_Clutch = FALSE

grd3 :Error_ToNeu_Release_Clutch = FALSE
THEN

actl :ToNeu_Release_Clutch := TRUE

tToNeu_Release_Clutch :tToNeu_Release_Clutch :=time
END

Error_ToNeu_Release_Clutch 2
extended
STATUS

ordinary
REFINES

Error_ToNeu_Release_Clutch
WHEN

grd1 :ToNeu_OpenClutch = TRUE

grd2 :ToNeu_Release_Clutch = FALSE

grd3 :Error_ToNeu_Release_Clutch = FALSE
THEN

actl :Error_ToNeu_Release_Clutch := TRUE

tError_ToNeu_Release_Clutch :tError_ToNeu_Release_Clutch :=time
END

ToNeu_CloseClutch &
extended
STATUS

ordinary
REFINES

ToNeu_CloseClutch
WHEN

grdl :ToNeu_Release_Clutch = TRUE

grd2 :ToNeu_CloseClutch = FALSE

grd3 :Error_ToNeu_CloseClutch = FALSE
THEN

actl :ToNeu_CloseClutch := TRUE

act? :isNeu -== TRUE

tToNeu_CloseClutch :tToNeu_CloseClutch :=time
END

Error_ToNeu_CloseClutch 2  // Last Event of Senarion3
extended
STATUS
ordinary
REFINES
Error_ToNeu_CloseClutch
WHEN
grdl :ToNeu_Release_Clutch = TRUE
grd2 :ToNeu_CloseClutch = FALSE
grd3 :Error_ToNeu_CloseClutch = FALSE
THEN
actl :Error_ToNeu_CloseClutch := TRUE
tError_ToNeu_CloseClutch :tError_ToNeu_CloseClutch :=time
END

NoNeu_ZeroTorque 2  // First Event of Senarion2
STATUS
ordinary
WHEN
grd1 :RequestNoNeu = TRUE
grd2 :NoNeu_ZeroTorque = FALSE
grd3 :NoNeu_OpenClutch_Releasing = FALSE
grd4 :Error_NoNeu_OpenClutch_Releasing = FALSE
Expiry4 :time < tRequestNoNeu + Zero_EX
THEN
actl :NoNeu_ZeroTorque := TRUE
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tNoNeu_ZeroTorque :tNoNeu_ZeroTorque := time
END

NoNeu_OpenClutch_Releasing &
STATUS

ordinary
WHEN

grd1 :RequestNoNeu = TRUE

grd2 :NoNeu_ZeroTorque = FALSE

grd3 :NoNeu_OpenClutch_Releasing = FALSE

grd4 :Error_NoNeu_OpenClutch_Releasing = FALSE
THEN

actl :NoNeu_OpenClutch_Releasing := TRUE

tNoNeu_OpenClutch_Releasing :tNoNeu_OpenClutch_Releasing := time
END

Error_NoNeu_OpenClutch_Releasing 2
STATUS

ordinary
REFINES

Error_Releasing_NoNeu
WHEN

grd1 :RequestNoNeu = TRUE

grd2 :NoNeu_ZeroTorque = FALSE

grd3 :NoNeu_OpenClutch_Releasing = FALSE

grd4 :Error_NoNeu_OpenClutch_Releasing = FALSE
THEN

actl :Error_NoNeu_OpenClutch_Releasing := TRUE

tError_NoNeu_OpenClutch_Releasing :tError_NoNeu_OpenClutch_Releasing := time
END

NoNeu_Release_NoClutch &
STATUS

ordinary
REFINES

Releasing_NoNeu_NoClutch
WHEN

grd1 :NoNeu_ZeroTorque = TRUE

grd2 :NoNeu_Release_NoClutch = FALSE

grd3 :Error_NoNeu_Release_NoClutch = FALSE
THEN

actl :NoNeu_Release_NoClutch := TRUE

tNoNeu_Release_NoClutch :tNoNeu_Release_NoClutch := time
END

Error_NoNeu_Release_NoClutch &
STATUS

ordinary
REFINES

Error_Releasing_NoNeu
WHEN

grd1 :NoNeu_ZeroTorque = TRUE

grd2 :NoNeu_Release_NoClutch = FALSE

grd3 :Error_NoNeu_Release_NoClutch = FALSE
THEN

actl :Error_NoNeu_Release_NoClutch := TRUE

tError_NoNeu_Release_NoClutch :tError_NoNeu_Release_NoClutch := time
END

NoNeu_Release_Clutch &
STATUS

ordinary
REFINES

Releasing_NoNeu_Clutch
WHEN

grd1 :NoNeu_OpenClutch_Releasing = TRUE

grd2 :NoNeu_Release_Clutch = FALSE

grd3 :Error_NoNeu_Release_Clutch = FALSE
THEN

actl :NoNeu_Release_Clutch := TRUE

tNoNeu_Release_Clutch :tNoNeu_Release_Clutch := time
END

Error_NoNeu_Release_Clutch &
STATUS
ordinary
REFINES
Error_Releasing_NoNeu
WHEN
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grd1 :NoNeu_OpenClutch_Releasing = TRUE
grd2 :NoNeu_Release_Clutch = FALSE
grd3 :Error_NoNeu_Release_Clutch = FALSE
THEN
actl :Error_NoNeu_Release_Clutch := TRUE
tError_NoNeu_Release_Clutch :tError_NoNeu_Release_Clutch := time
END

NoNeu_SyncSpeed &
STATUS

ordinary
WHEN

grd1 :NoNeu_Release_NoClutch = TRUE

grd2 :NoNeu_SyncSpeed = FALSE

grd3 :NoNeu_OpenClutch_Setting = FALSE

grd4 :Error_NoNeu_OpenClutch_Setting = FALSE

Expiry5 :time < tNoNeu_Release_NoClutch + Sync_ EX
THEN

actl :NoNeu_SyncSpeed := TRUE

tNoNeu_SyncSpeed :tNoNeu_SyncSpeed := time
END

NoNeu_OpenClutch_Setting &
STATUS

ordinary
WHEN

grd1 :NoNeu_Release_NoClutch = TRUE

grd2 :Error_NoNeu_OpenClutch_Setting = FALSE

grd3 :NoNeu_SyncSpeed = FALSE

grd4 :NoNeu_OpenClutch_Setting = FALSE
THEN

actl :NoNeu_OpenClutch_Setting := TRUE

tNoNeu_OpenClutch_Setting :tNoNeu_OpenClutch_Setting := time
END

Error_NoNeu_OpenClutch_Setting 2
STATUS

ordinary
REFINES

Error_Setting_NoNeu
WHEN

grd1 :NoNeu_Release_NoClutch = TRUE

grd2 :Error_NoNeu_OpenClutch_Setting = FALSE

grd3 :NoNeu_SyncSpeed = FALSE

grd4 :NoNeu_OpenClutch_Setting = FALSE
THEN

actl :Error_NoNeu_OpenClutch_Setting := TRUE

tError_NoNeu_OpenClutch_Setting :tError_NoNeu_OpenClutch_Setting := time
END

NoNeu_SetGear_NoClutch &
STATUS

ordinary
REFINES

Setting_NoNeu_NoClutch
WHEN

grd1 :NoNeu_SyncSpeed = TRUE

grd2 :Error_NoNeu_SetGear_NoClutch = FALSE

grd3 :NoNeu_SetGear_NoClutch = FALSE
THEN

actl :NoNeu_SetGear_NoClutch := TRUE

tNoNeu_SetGear_NoClutch :tNoNeu_SetGear_NoClutch := time
END

Error_NoNeu_SetGear_NoClutch &
STATUS

ordinary
REFINES

Error_Setting_NoNeu
WHEN

grd1 :NoNeu_SyncSpeed = TRUE

grd2 :Error_NoNeu_SetGear_NoClutch = FALSE

grd3 :NoNeu_SetGear_NoClutch = FALSE
THEN

actl :Error_NoNeu_SetGear_NoClutch := TRUE

tError_NoNeu_SetGear_NoClutch :tError_NoNeu_SetGear_NoClutch := time
END

NoNeu_SetGear_ReleasingClutch 2
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STATUS

ordinary
WHEN

grd1 :NoNeu_Release_Clutch = TRUE

grd2 :Error_NoNeu_SetGear_ReleasingClutch = FALSE

grd3 :NoNeu_SetGear_ReleasingClutch = FALSE
THEN

actl :NoNeu_SetGear_ReleasingClutch := TRUE

tNoNeu_SetGear_ReleasingClutch :tNoNeu_SetGear_ReleasingClutch := time
END

Error_NoNeu_SetGear_ReleasingClutch &
STATUS

ordinary
REFINES

Error_Setting_NoNeu
WHEN

grd1 :NoNeu_Release_Clutch = TRUE

grd2 :Error_NoNeu_SetGear_ReleasingClutch = FALSE

grd3 :NoNeu_SetGear_ReleasingClutch = FALSE
THEN

actl :Error_NoNeu_SetGear_ReleasingClutch := TRUE

tError_NoNeu_SetGear_ReleasingClutch :tError_NoNeu_SetGear_ReleasingClutch := time
END

NoNeu_SetGear_SettingClutch &
STATUS

ordinary
WHEN

grd1 :NoNeu_OpenClutch_Setting = TRUE

grd2 :Error_NoNeu_SetGear_SettingClutch = FALSE

grd3 :NoNeu_SetGear_SettingClutch = FALSE
THEN

actl :NoNeu_SetGear_SettingClutch := TRUE

tNoNeu_SetGear_SettingClutch :tNoNeu_SetGear_SettingClutch := time
END

Error_NoNeu_SetGear_SettingClutch 2
STATUS

ordinary
REFINES

Error_Setting_NoNeu
WHEN

grd1 :NoNeu_OpenClutch_Setting = TRUE

grd2 :Error_NoNeu_SetGear_SettingClutch = FALSE

grd3 :NoNeu_SetGear_SettingClutch = FALSE
THEN

actl :Error_NoNeu_SetGear_SettingClutch := TRUE

tError_NoNeu_SetGear_SettingClutch :tError_NoNeu_SetGear_SettingClutch := time
END

NoNeu_CloseClutch_Setting &
STATUS

ordinary
REFINES

Setting_NoNeu_Clutch
WHEN

grd1 :NoNeu_SetGear_SettingClutch = TRUE

grd2 :Error_NoNeu_CloseClutch_Setting = FALSE

grd3 :NoNeu_CloseClutch_Setting = FALSE
THEN

actl :NoNeu_CloseClutch_Setting := TRUE

tNoNeu_CloseClutch_Setting :tNoNeu_CloseClutch_Setting := time
END

Error_NoNeu_CloseClutch_Setting &
STATUS

ordinary
REFINES

Error_Setting_NoNeu
WHEN

grd1 :NoNeu_SetGear_SettingClutch = TRUE

grd2 :Error_NoNeu_CloseClutch_Setting = FALSE

grd3 :NoNeu_CloseClutch_Setting = FALSE
THEN

actl :Error_NoNeu_CloseClutch_Setting := TRUE

tError_NoNeu_CloseClutch_Setting :tError_NoNeu_CloseClutch_Setting := time
END
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NoNeu_CloseClutch_Releasing &
STATUS

ordinary
REFINES

Setting_NoNeu_ReleaseClutch
WHEN

grd1 :NoNeu_SetGear_ReleasingClutch = TRUE

grd2 :Error_NoNeu_CloseClutch_Releasing = FALSE

grd3 :NoNeu_CloseClutch_Releasing = FALSE
THEN

actl :NoNeu_CloseClutch_Releasing := TRUE

tNoNeu_CloseClutch_Releasing :tNoNeu_CloseClutch_Releasing := time
END

Error_NoNeu_CloseClutch_Releasing &
STATUS

ordinary
REFINES

Error_Setting_NoNeu
WHEN

grd1 :NoNeu_SetGear_ReleasingClutch = TRUE

grd2 :Error_NoNeu_CloseClutch_Releasing = FALSE

grd3 :NoNeu_CloseClutch_Releasing = FALSE
THEN

actl :Error_NoNeu_CloseClutch_Releasing := TRUE

tError_NoNeu_CloseClutch_Releasing :tError_NoNeu_CloseClutch_Releasing := time

END
FINAL &
STATUS
ordinary
REFINES
FINAL
WHEN
FromNeu_SetGear_NoClutch = TRUE v NoNeu_SetGear_NoClutch = TRUE v
grd1 :ToNeu_ReIease_NoCIutch = TRUE Vv FromNeu_CloseClutch = TRUE v
NoNeu_CloseClutch_Setting = TRUE v NoNeu_CloseClutch_Releasing = TRUE v
ToNeu_CloseClutch = TRUE
THEN

actl :RequestFromNeu := FALSE

act2 :RequestNoNeu = FALSE

act3 :RequestToNeu := FALSE

act4 :FromNeu_SyncSpeed := FALSE

act5 :FromNeu_OpenClutch := FALSE

act6 :FromNeu_SetGear_NoClutch := FALSE

act7 :FromNeu_SetGear_Clutch := FALSE

act8 :FromNeu_CloseClutch := FALSE

act9 :ToNeu_Release_NoClutch := FALSE

act10 :ToNeu_CloseClutch := FALSE

actll :ToNeu_ZeroTorque:= FALSE  // Senario3 Flage

act12 :ToNeu_OpenClutch := FALSE  // Senario3 Flage

act13 :ToNeu_Release_Clutch:== FALSE  // Senario3 Flage

actl4 :NoNeu_ZeroTorque:= FALSE  // Senario2 Flage

act15 :NoNeu_OpenClutch_Releasing := FALSE

act16 :NoNeu_Release_NoClutch:= FALSE  // Senario2 Flage

actl7 :NoNeu_Release_Clutch:= FALSE  // Senario2 Flage

act18 :NoNeu_SyncSpeed := FALSE  // Senario2 Flage

act19 :NoNeu_OpenClutch_Setting := FALSE ~ // Senario2 Flage

act20 :NoNeu_SetGear_NoClutch:= FALSE  // Senario2 Flage

act21 :NoNeu_SetGear_ReleasingClutch:= FALSE /I Senario2 Flage

act22 :NoNeu_SetGear_SettingClutch:= FALSE ~ // Senario2 Flage

act23 :NoNeu_CloseClutch_Setting:= FALSE /I Senario2 Flage

act24 :NoNeu_CloseClutch_Releasing:= FALSE  // Senario2 Flage
END

Tick_Tock &
STATUS

ordinary
REFINES

Tick_Tock
ANY

tick
WHERE

tick :tick >0

Deadlmeg RequestFromNeu = TRUE A FromNeu_OpenClutch = FALSE A Error_FromNeu_OpenClutch = FALSE A FromNeu_SyncSpeed =

FALSE = time + tick < tRequestFromNeu + SyncOpen DL
DeadlmelO FromNeu_SyncSpeed = TRUE A FromNeu_SetGear_NoClutch = FALSE A Error_FromNeu_SetGear_NoClutch = FALSE =
time + tick < tFromNeu_SyncSpeed + SetGear_ DL
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THEN
END

END

Deadlmell FromNeu_OpenClutch = TRUE A Error_FromNeu_SetGear_Clutch = FALSE A FromNeu_SetGear_Clutch = FALSE = time +
tick < tFromNeu_OpenClutch + SetGear_DL

DeadlmelZ FromNeu_SetGear_Clutch = TRUE A Error_FromNeu_CloseClutch = FALSE A FromNeu_CloseClutch = FALSE = time + tick
<tFromNeu_SetGear_Clutch + CloseClutch_ DL

Deadl|ne13 RequestToNeu = TRUE A ToNeu_ZeroTorque = FALSE A Error_ToNeu_OpenClutch = FALSE A ToNeu_OpenClutch = FALSE
= time + tick < tRequestToNeu + ZeroOpen_DL

Deadllnel4 ToNeu_ZeroTorque = TRUE A ToNeu_Release_NoClutch = FALSE A Error_ToNeu_Release_NoClutch = FALSE = time + tick
<tToNeu_ZeroTorque + Release DL

Deadlmel5 ToNeu_OpenClutch = TRUE A ToNeu_Release_Clutch = FALSE A Error_ToNeu_Release_Clutch = FALSE = time + tick <
tToNeu_OpenClutch + Release_DL

Deadllnelﬁ ToNeu_Release_Clutch = TRUE A Error_ToNeu_CloseClutch = FALSE A ToNeu_CloseClutch = FALSE = time + tick <
tToNeu_Release_Clutch + CloseClutch_DL

Deadl|ne17 RequestNoNeu = TRUE A NoNeu_OpenClutch_Releasing = FALSE A NoNeu_ZeroTorque = FALSE A
Error_NoNeu_OpenClutch_Releasing = FALSE = time + tick < tRequestNoNeu + ZeroOpen_DL

DeadlmelS NoNeu_OpenClutch_Releasing = TRUE A NoNeu_Release_Clutch = FALSE A Error_NoNeu_Release_Clutch = FALSE = time
+ tick < tNoNeu_OpenClutch_Releasing + Release_ DL

Deadlmelg NoNeu_ZeroTorque = TRUE A NoNeu_Release_NoClutch = FALSE A Error_NoNeu_Release_NoClutch = FALSE = time +
tick < tNoNeu ZeroTorque + Release DL

DeadlmeZO NoNeu_Release_NoClutch = TRUE A NoNeu_SyncSpeed = FALSE A NoNeu_OpenClutch_Setting = FALSE A
Error_NoNeu_OpenClutch_Setting = FALSE = time + tick < tNoNeu_Release NoClutch + SyncOpen_DL

DeadImeZl NoNeu_SyncSpeed = TRUE A NoNeu_SetGear_NoClutch = FALSE A Error_NoNeu_SetGear_NoClutch = FALSE = time + tick
<tNoNeu_SyncSpeed + SetGear DL

Deadllne22 NoNeu_OpenClutch_Setting = TRUE A NoNeu_SetGear_SettingClutch = FALSE A Error_NoNeu_SetGear_SettingClutch =
FALSE = time + tick < tNoNeu_OpenClutch_Setting + SetGear DL

Deadlme23 NoNeu_SetGear_SettingClutch = TRUE A NoNeu_CloseClutch_Setting = FALSE A Error_NoNeu_CloseClutch_Setting =
FALSE = time + tick < tNoNeu_SetGear_SettingClutch + CloseClutch_DL

Deadlme24 NoNeu_Release_Clutch = TRUE A Error_NoNeu_SetGear ReleasmgCIutch FALSE A NoNeu_SetGear_ReleasingClutch =
FALSE = time + tick < tNoNeu_Release_Clutch + SetGear DL

Deadl|ne25 NoNeu_SetGear_ReleasingClutch = TRUE A NoNeu_CloseClutch_Releasing = FALSE A Error_NoNeu_CloseClutch_Releasing
= FALSE = time + tick < tNoNeu_SetGear_ReleasingClutch + CloseClutch_DL

actl :time := time+tick
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Machine m8

MACHINE
m8

REFINES
m7

SEES
c5

VARIABLES
isNeu  // Gear Status
RequestFromNeu  // Flags
RequestNoNeu  // Flags
RequestToNeu  // Flags
FromNeu_SyncSpeed  // Senariol
FromNeu_OpenClutch  // Flage
FromNeu_SetGear_NoClutch /I Flage
FromNeu_SetGear_Clutch /I Flage
FromNeu_CloseClutch  // Flage
Error_FromNeu_OpenClutch /I Flage
Error_FromNeu_SetGear_NoClutch  // Flage
Error_FromNeu_SetGear_Clutch  // Flage
Error_FromNeu_CloseClutch ~ // Senariol
ToNeu_ZeroTorque  // Senario3 Flage
ToNeu_OpenClutch /I Senario3 Flage
Error_ToNeu_OpenClutch  // Senario3 Flage
ToNeu_Release_NoClutch  // Senario3 Flage
Error_ToNeu_Release_NoClutch  // Senario3 Flage
ToNeu_Release_Clutch  // Senario3 Flage
Error_ToNeu_Release_Clutch  // Senario3 Flage
ToNeu_CloseClutch  // Senario3 Flage
Error_ToNeu_CloseClutch  // Senario3 Flage
NoNeu_ZeroTorque  // Senario2 Flage
NoNeu_Release_NoClutch /I Senario2 Flage
NoNeu_OpenClutch_Releasing  // Senario2 Flage
NoNeu_Release_Clutch /I Senario2 Flage
NoNeu_SyncSpeed  // Senario2 Flage
NoNeu_OpenClutch_Setting /I Senario2 Flage
NoNeu_SetGear_NoClutch /I Senario2 Flage
NoNeu_SetGear_ReleasingClutch  // Senario2 Flage
NoNeu_SetGear_SettingClutch ~ // Senario2 Flage
NoNeu_CloseClutch_Releasing  // Senario2 Flage
NoNeu_CloseClutch_Setting ~ // Senario2 Flage
Error_NoNeu_OpenClutch_Releasing  // Senario2 Flage
Error_NoNeu_Release_Clutch  // Senario2 Flage
Error_NoNeu_Release_NoClutch  // Senario2 Flage
Error_NoNeu_OpenClutch_Setting  // Senario2 Flage
Error_NoNeu_SetGear_NoClutch /I Senario2 Flage
Error_NoNeu_SetGear_ReleasingClutch /I Senario2 Flage
Error_NoNeu_SetGear_SettingClutch /I Senario2 Flage
Error_NoNeu_CloseClutch_Releasing  // Senario2 Flage
Error_NoNeu_CloseClutch_Setting /I Senario2 Flage
Engine_SyncSpeed /I Engine Flags
Engine_WaitForSyncClutch /I Engine Flgas
Engine_ZeroTorque  // Engine Flgas
Engine_WaitForZeroClutch  // Engine Flgas
Clutch_Open  // Clutch Flags
Error_Clutch_Open /I Clutch Flags
Clutch_Close  // Clutch Flags
Error_Clutch_Close  // Clutch Flags
Gear_Release  // Gear Flags
Error_Gear_Release  // Gear Flags
Gear_Set  // Gear Flags
Error_Gear_Set  // Gear Flags
FromNeu_RequestOpenClutch  // Senariol Flag
ToNeu_RequestOpenClutch  // Senario3 Flag
NoNeu_RequestOpenClutch_Releasing ~ // Senario2 Flag
NoNeu_RequestOpenClutch_Setting  // Senario2 Flag
time
tRequestFromNeu
tFromNeu_OpenClutch
tFromNeu_SyncSpeed
tFromNeu_SetGear_NoClutch
tError_FromNeu_SetGear_NoClutch
tError_FromNeu_SetGear_Clutch
tFromNeu_SetGear_Clutch
tError_FromNeu_CloseClutch
tFromNeu_CloseClutch

| 59



| Gear Controller Case-study (Time Added by the Plugin)

tRequestToNeu
tToNeu_ZeroTorque
tToNeu_OpenClutch
tToNeu_Release_NoClutch
tError_ToNeu_Release_NoClutch
tToNeu_Release_Clutch
tError_ToNeu_Release_Clutch
tError_ToNeu_CloseClutch
tToNeu_CloseClutch
tRequestNoNeu
tNoNeu_OpenClutch_Releasing
tNoNeu_ZeroTorque
tNoNeu_Release_Clutch
tError_NoNeu_Release_Clutch
tNoNeu_Release_NoClutch
tError_NoNeu_Release_NoClutch
tNoNeu_SyncSpeed
tNoNeu_OpenClutch_Setting
tNoNeu_SetGear_NoClutch
tError_NoNeu_SetGear_NoClutch
tNoNeu_SetGear_SettingClutch
tError_NoNeu_SetGear_SettingClutch
tNoNeu_CloseClutch_Setting
tError_NoNeu_CloseClutch_Setting
tError_NoNeu_SetGear_ReleasingClutch
tNoNeu_SetGear_ReleasingClutch
tNoNeu_CloseClutch_Releasing
tError_NoNeu_CloseClutch_Releasing
tFromNeu_RequestOpenClutch
tError_FromNeu_OpenClutch
tToNeu_RequestOpenClutch
tError_ToNeu_OpenClutch
tNoNeu_RequestOpenClutch_Releasing
tError_NoNeu_OpenClutch_Releasing
tNoNeu_RequestOpenClutch_Setting
tError_NoNeu_OpenClutch_Setting
INVARIANTS
{Engine_SyncSpeed ,
Engine_WaitForSyncClutch ,Engine_ZeroTorque,
Engine_WaitForZeroClutch, Clutch_Open, Error_Clutch_Open,
invl :Clutch_Close, Error_Clutch_Close, Gear_Release,
Error_Gear_Release, Gear_Set, Error_Gear_Set, FromNeu_RequestOpenClutch,
ToNeu_RequestOpenClutch ,NoNeu_RequestOpenClutch_Releasing,
NoNeu_RequestOpenClutch_Setting} € P(BOOL)
inv2 :Engine_SyncSpeed= TRUE = RequestFromNeu = TRUE v NoNeu_Release_NoClutch = TRUE
inv3 :Engine_ZeroTorque = TRUE = RequestToNeu = TRUE Vv RequestNoNeu = TRUE
inv4 :FromNeu_RequestOpenClutch = TRUE = FromNeu_SyncSpeed = FALSE A RequestFromNeu = TRUE
inv5 :FromNeu_RequestOpenClutch = FALSE = FromNeu_OpenClutch = FALSE A Error_FromNeu_OpenClutch = FALSE
inv6 :ToNeu_RequestOpenClutch = TRUE = ToNeu_ZeroTorque = FALSE A RequestToNeu = TRUE
inv7 :ToNeu_RequestOpenClutch = FALSE = ToNeu_OpenClutch = FALSE A Error_ToNeu_OpenClutch = FALSE
inv8 :NoNeu_RequestOpenClutch_Releasing = TRUE = NoNeu_ZeroTorque = FALSE A RequestNoNeu = TRUE
inv9 NoNeu_RequestOpenClutch_Releasing = FALSE = NoNeu_OpenClutch_Releasing = FALSE A Error_NoNeu_OpenClutch_Releasing =
FALSE
lnle :NoNeu_RequestOpenClutch_Setting = TRUE = NoNeu_SyncSpeed = FALSE A NoNeu_Release_NoClutch = TRUE
invil :IEIXESLIJE_RequestOpenCIutch_Settlng FALSE = NoNeu_OpenClutch_Setting = FALSE A Error_NoNeu_OpenClutch_Setting =
tFromNeu_RequestOpenClutch :tFromNeu_RequestOpenClutch € N
FromNeu _RequestOpenClutchDurationDelayl RequestFromNeu = TRUE A FromNeu_RequestOpenClutch = TRUE =
tFromNeu_RequestOpenClutch > tRequestFromNeu + OpenClutch_Sync DE
Deadllne27 FromNeu_RequestOpenClutch = TRUE A FromNeu_OpenClutch = FALSE A Error_FromNeu_OpenClutch = FALSE = time <
tFromNeu_RequestOpenClutch + OpenClutch_DL
FromNeu _OpenClutchDurationDeadline27 FromNeu_RequestOpenClutch = TRUE A FromNeu_OpenClutch = TRUE =
tFromNeu_OpenClutch < tFromNeu_RequestOpenClutch + OpenClutch DL
Error FromNeu_OpenClutchDurationDeadline27 FromNeu_RequestOpenClutch = TRUE A Error_FromNeu_OpenClutch = TRUE =
tError_FromNeu OpenClutch < tFromNeu_ RequestOpenClutch + OpenClutch DL
tToNeu _RequestOpenClutch :tToNeu_RequestOpenClutch € N
Deadllne28 RequestToNeu = TRUE A ToNeu_ZeroTorque = FALSE A ToNeu_RequestOpenClutch = FALSE = time < tRequestToNeu +
Zero_DL
ToNeu _ZeroTorqueDurationDeadline28 RequestToNeu = TRUE A ToNeu_ZeroTorque = TRUE = tToNeu ZeroTorque < tRequestToNeu +
Zero_DL
ToNeu _RequestOpenClutchDurationDeadline28 RequestToNeu = TRUE A ToNeu_RequestOpenClutch = TRUE =
tToNeu_RequestOpenClutch < tRequestToNeu + Zero_ DL
ToNeu _RequestOpenClutchDurationDelay2 RequestToNeu = TRUE A ToNeu_RequestOpenClutch = TRUE = tToNeu_RequestOpenClutch >
tRequestToNeu + OpenClutch_Zero_DE
Deadllne29 ToNeu_RequestOpenClutch = TRUE A ToNeu_OpenClutch = FALSE A Error_ToNeu_OpenClutch = FALSE = time <
tToNeu_RequestOpenClutch + OpenClutch_DL
ToNeu _OpenClutchDurationDeadline29 ToNeu_RequestOpenClutch = TRUE A ToNeu_OpenClutch = TRUE = tToNeu_OpenClutch <
tToNeu_RequestOpenClutch + OpenClutch_DL
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Error ToNeu_OpenClutchDurationDeadline29 ToNeu_RequestOpenClutch = TRUE A Error_ToNeu_OpenClutch = TRUE =
tError ToNeu OpenClutch < tToNeu RequestOpenClutch + OpenClutch DL
tNoNeu _RequestOpenClutch_Releasing :tNoNeu_RequestOpenClutch_Releasing € N
DeadllneSO RequestNoNeu = TRUE A NoNeu_RequestOpenClutch_Releasing = FALSE A NoNeu_ZeroTorque = FALSE = time <
tRequestNoNeu + Zero_DL
NoNeu _RequestOpenClutch_ReleasingDurationDeadline30 RequestNoNeu = TRUE A NoNeu_RequestOpenClutch_Releasing = TRUE =
tNoNeu RequestOpenClutch Releasing < tRequestNoNeu + Zero DL
NoNeu _ZeroTorqueDurationDeadline30 RequestNoNeu = TRUE A NoNeu_ZeroTorque = TRUE = tNoNeu_ZeroTorque < tRequestNoNeu +
Zero_DL
NoNeu _RequestOpenClutch_ReleasingDurationDelay3 RequestNoNeu = TRUE A NoNeu_RequestOpenClutch_Releasing = TRUE =
tNoNeu_RequestOpenClutch_Releasing > tRequestNoNeu + OpenClutch_Zero_DE
Deadlme31 NoNeu_RequestOpenClutch_Releasing = TRUE A NoNeu_OpenClutch_Releasing = FALSE A
: Error_NoNeu_OpenClutch_Releasing = FALSE = time < tNoNeu_RequestOpenClutch_Releasing + OpenClutch DL
NoNeu_RequestOpenClutch_Releasing = TRUE A NoNeu_OpenClutch_Releasing = TRUE
= tNoNeu_OpenClutch_Releasing < tNoNeu_RequestOpenClutch_Releasing +
OpenClutch_DL
NoNeu_RequestOpenClutch_Releasing = TRUE A
Error NoNeu_OpenClutch_ReleasingDurationDeadline31 Error_NoNeu_OpenClutch_Releasing = TRUE =
: tError NoNeu_OpenClutch_Releasing < tNoNeu_RequestOpenClutch_Releasing +
OpenClutch_DL
tNoNeu_RequestOpenClutch_Setting :tNoNeu_RequestOpenClutch_Setting € N
Deadlme32 NoNeu_Release_NoClutch = TRUE A NoNeu_RequestOpenClutch_Setting = FALSE A NoNeu_SyncSpeed = FALSE = time <
tNoNeu_Release_NoClutch + Sync_DL
NoNeu _RequestOpenClutch_SettingDurationDeadline32 NoNeu_Release_NoClutch = TRUE A NoNeu_RequestOpenClutch_Setting = TRUE
= tNoNeu_RequestOpenClutch_Setting < tNoNeu_Release NoClutch + Sync_ DL
NoNeu _SyncSpeedDurationDeadline32 NoNeu_Release_NoClutch = TRUE A NoNeu_SyncSpeed = TRUE = tNoNeu_SyncSpeed <
tNoNeu_Release_NoClutch + Sync_DL
NoNeu_Release_NoClutch = TRUE A NoNeu_RequestOpenClutch_Setting = TRUE =
tNoNeu_RequestOpenClutch_Setting > tNoNeu_Release_NoClutch +
OpenClutch_Sync_DE
Deadllne33 NoNeu_RequestOpenClutch_Setting = TRUE A NoNeu_OpenClutch_Setting = FALSE A Error_NoNeu_OpenClutch_Setting =
FALSE = time < tNoNeu_RequestOpenClutch_Setting + OpenClutch_DL
NoNeu _OpenClutch_SettingDurationDeadline33 NoNeu_RequestOpenClutch_Setting = TRUE A NoNeu_OpenClutch_Setting = TRUE =
tNoNeu_OpenClutch_Setting < tNoNeu_RequestOpenClutch_Setting + OpenClutch_ DL
NoNeu_RequestOpenClutch_Setting = TRUE A Error_NoNeu_OpenClutch_Setting =
TRUE = tError_NoNeu_OpenClutch_Setting < tNoNeu_RequestOpenClutch_Setting +
OpenClutch_DL
inv12 :NoNeu_Release_NoClutch = FALSE = NoNeu_SyncSpeed = FALSE A NoNeu_OpenClutch_Setting = FALSE
DeadllneS4 RequestFromNeu = TRUE A FromNeu_RequestOpenClutch = FALSE A FromNeu_SyncSpeed = FALSE = time <
tRequestFromNeu + Sync_DL
FromNeu _RequestOpenClutchDurationDeadline34 RequestFromNeu = TRUE A FromNeu_RequestOpenClutch = TRUE =
tFromNeu_RequestOpenClutch < tRequestFromNeu + Sync_DL
FromNeu _SyncSpeedDurationDeadline34 RequestFromNeu = TRUE A FromNeu_SyncSpeed = TRUE = tFromNeu_SyncSpeed <
tRequestFromNeu + Sync_DL

NoNeu_OpenClutch_ReleasingDurationDeadline31

NoNeu_RequestOpenClutch_SettingDurationDelay4

Error_NoNeu_OpenClutch_SettingDurationDeadline33

TIMING

Expiry2 :Expiry (RequestFromNeu, FromNeu_SyncSpeed, Sync_EX)

Deadline10 :Deadline (FromNeu_SyncSpeed, FromNeu_SetGear_NoClutch v Error_FromNeu_SetGear_NoClutch, SetGear_DL)

Deadlinell :Deadline (FromNeu_OpenClutch, Error_FromNeu_SetGear_Clutch v FromNeu_SetGear_Clutch, SetGear_DL)

Deadline12 :Deadline (FromNeu_SetGear_Clutch, Error_FromNeu_CloseClutch v FromNeu_CloseClutch, CloseClutch_DL)

Expiry3 :Expiry (RequestToNeu, ToNeu_ZeroTorque, Zero_EX)

Deadline14 :Deadline (ToNeu_ZeroTorque, ToNeu_Release_NoClutch v Error_ToNeu_Release_NoClutch, Release_DL)

Deadlinel5 :Deadline (ToNeu_OpenClutch, ToNeu_Release_Clutch v Error_ToNeu_Release_Clutch, Release_DL)

Deadline16 :Deadline (ToNeu_Release_Clutch, Error_ToNeu_CloseClutch v ToNeu_CloseClutch, CloseClutch_DL)

Expiry4 :Expiry (RequestNoNeu, NoNeu_ZeroTorque, Zero_EX)

Deadline18 :Deadline (NoNeu_OpenClutch_Releasing, NoNeu_Release_Clutch v Error_NoNeu_Release_Clutch, Release_DL)

Deadline19 :Deadline (NoNeu_ZeroTorque, NoNeu_Release_NoClutch v Error_NoNeu_Release_NoClutch, Release_DL)

Expiry5 :Expiry (NoNeu_Release_NoClutch, NoNeu_SyncSpeed, Sync_EX)

Deadline21 :Deadline (NoNeu_SyncSpeed, NoNeu_SetGear_NoClutch v Error_NoNeu_SetGear_NoClutch, SetGear_DL)

Deadline22 :Deadline (NoNeu_OpenClutch_Setting, NoNeu_SetGear_SettingClutch v Error_NoNeu_SetGear_SettingClutch, SetGear_DL)

Deadline23 :Deadline (NoNeu_SetGear_SettingClutch, NoNeu_CloseClutch_Setting v Error_NoNeu_CloseClutch_Setting, CloseClutch_DL)

Deadline24 :Deadline (NoNeu_Release_Clutch, Error_NoNeu_SetGear_ReleasingClutch v NoNeu_SetGear_ReleasingClutch, SetGear_DL)

Deadllne25 Deadline (NoNeu_SetGear_ReleasingClutch, NoNeu_CloseClutch_Releasing v Error_NoNeu_CloseClutch_Releasing,
CloseClutch_DL)

Delayl Delay (RequestFromNeu, FromNeu_RequestOpenClutch, OpenClutch_Sync_DE)

Deadline27 :Deadline (FromNeu_RequestOpenClutch, FromNeu_OpenClutch v Error_FromNeu_OpenClutch, OpenClutch_DL)

Deadline28 :Deadline (RequestToNeu, ToNeu_ZeroTorque V ToNeu_RequestOpenClutch, Zero_DL)

Delay?2 :Delay (RequestToNeu, ToNeu_RequestOpenClutch, OpenClutch_Zero_DE)

Deadline29 :Deadline (ToNeu_RequestOpenClutch, ToNeu_OpenClutch v Error_ToNeu_OpenClutch, OpenClutch_DL)

Deadline30 :Deadline (RequestNoNeu, NoNeu_RequestOpenClutch_Releasing v NoNeu_ZeroTorque, Zero_DL)

Delay3 :Delay (RequestNoNeu, NoNeu_RequestOpenClutch_Releasing, OpenClutch_Zero_DE)

Deadllne31 Deadline (NoNeu_RequestOpenClutch_Releasing, NoNeu_OpenClutch_Releasing v Error_NoNeu_OpenClutch_Releasing,
OpenClutch_DL)

Deadlme32 Deadline (NoNeu_Release_NoClutch, NoNeu_RequestOpenClutch_Setting vV NoNeu_SyncSpeed, Sync_DL)

Delay4 :Delay (NoNeu_Release_NoClutch, NoNeu_RequestOpenClutch_Setting, OpenClutch_Sync_DE)

Deadline33 Deadline (NoNeu_RequestOpenClutch_Setting, NoNeu_OpenClutch_Setting v Error_NoNeu_OpenClutch_Setting,
OpenClutch_DL)

Deadllne34 Deadline (RequestFromNeu, FromNeu_RequestOpenClutch v FromNeu_SyncSpeed, Sync_DL)

EVENTS
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INITIALISATION &
STATUS
ordinary

BEGIN

actl :isNeu := TRUE

act2 :RequestNoNeu := FALSE

act3 :RequestToNeu := FALSE

act4 :RequestFromNeu := FALSE

act5 :FromNeu_SyncSpeed := FALSE

act6 :FromNeu_OpenClutch := FALSE

act7 :FromNeu_SetGear_NoClutch := FALSE

act8 :FromNeu_SetGear_Clutch := FALSE

act9 :FromNeu_CloseClutch := FALSE

act10 :Error_FromNeu_OpenClutch := FALSE

actll :Error_FromNeu_SetGear_NoClutch := FALSE

actl2 :Error_FromNeu_SetGear_Clutch := FALSE

act13 :Error_FromNeu_CloseClutch := FALSE

actl4 :ToNeu_ZeroTorque:= FALSE  // Senario3 Flage

actl5 :ToNeu_OpenClutch := FALSE  // Senario3 Flage

actl6 :Error_ToNeu_OpenClutch := FALSE  // Senario3 Flage

actl7 :ToNeu_Release_NoClutch:= FALSE  // Senario3 Flage

act18 :Error_ToNeu_Release_NoClutch:= FALSE  // Senario3 Flage
act19 :ToNeu_Release_Clutch:= FALSE  // Senario3 Flage

act20 :Error_ToNeu_Release_Clutch := FALSE  // Senario3 Flage
act21 :ToNeu_CloseClutch:= FALSE ~ // Senario3 Flage

act22 :Error_ToNeu_CloseClutch:= FALSE ~ // Senario3 Flage

act23 :NoNeu_ZeroTorque:= FALSE  // Senario2 Flage

act24 :NoNeu_OpenClutch_Releasing:= FALSE  // Senario2 Flage
act25 :NoNeu_Release_NoClutch:= FALSE  // Senario2 Flage

act26 :NoNeu_Release_Clutch:= FALSE  // Senario2 Flage

act27 :NoNeu_SyncSpeed := FALSE  // Senario2 Flage

act28 :NoNeu_OpenClutch_Setting := FALSE  // Senario2 Flage

act29 :NoNeu_SetGear_NoClutch:= FALSE  // Senario2 Flage

act30 :NoNeu_SetGear_ReleasingClutch:= FALSE /I Senario2 Flage
act31 :NoNeu_SetGear_SettingClutch:= FALSE ~ // Senario2 Flage
act32 :NoNeu_CloseClutch_Releasing:= FALSE ~ // Senario2 Flage
act33 :NoNeu_CloseClutch_Setting:= FALSE /I Senario2 Flage

act34 :Error_NoNeu_OpenClutch_Releasing:= FALSE  // Senario2 Flage
act35 :Error_NoNeu_Release_NoClutch:= FALSE  // Senario2 Flage
act36 :Error_NoNeu_Release_Clutch:= FALSE  // Senario2 Flage
act37 :Error_NoNeu_OpenClutch_Setting := FALSE  // Senario2 Flage
act38 :Error_NoNeu_SetGear_NoClutch:= FALSE  // Senario2 Flage
act39 :Error_NoNeu_SetGear_ReleasingClutch:== FALSE  // Senario2 Flage
act40 :Error_NoNeu_SetGear_SettingClutch:= FALSE ~ // Senario2 Flage
act41 :Error_NoNeu_CloseClutch_Releasing := FALSE /I Senario2 Flage
act42 :Error_NoNeu_CloseClutch_Setting := FALSE  // Senario2 Flage
act43 :Engine_SyncSpeed := FALSE

act44 :Engine_WaitForSyncClutch := FALSE

act45 :Engine_ZeroTorque := FALSE

act46 :Engine_WaitForZeroClutch := FALSE

act47 :Clutch_Open := FALSE  // Clutch Flags

act48 :Error_Clutch_Open := FALSE  // Clutch Flags

act49 :Clutch_Close := FALSE  // Clutch Flags

act50 :Error_Clutch_Close := FALSE  // Clutch Flags

act51 :Gear_Release := FALSE  // Gear Flags

act52 :Error_Gear_Release := FALSE  // Gear Flags

act53 :Gear_Set:= FALSE  // Gear Flags

act54 :Error_Gear_Set := FALSE  // Gear Flags

act55 :FromNeu_RequestOpenClutch := FALSE ~ // Senariol Flag
act56 :ToNeu_RequestOpenClutch := FALSE ~ // Senario3 Flag

act57 :NoNeu_RequestOpenClutch_Releasing := FALSE ~ // Senario2 Flag
act58 :NoNeu_RequestOpenClutch_Setting := FALSE ~ // Senario2 Flag
time :time :=0

tRequestFromNeu :tRequestFromNeu := 0

tFromNeu_OpenClutch :tFromNeu_OpenClutch := 0
tFromNeu_SyncSpeed :tFromNeu_SyncSpeed := 0
tFromNeu_SetGear_NoClutch :tFromNeu_SetGear_NoClutch := 0
tError_FromNeu_SetGear_NoClutch :tError_FromNeu_SetGear_NoClutch := 0
tError_FromNeu_SetGear_Clutch :tError_FromNeu_SetGear_Clutch := 0
tFromNeu_SetGear_Clutch :tFromNeu_SetGear_Clutch := 0
tError_FromNeu_CloseClutch :tError_FromNeu_CloseClutch := 0
tFromNeu_CloseClutch :tFromNeu_CloseClutch := 0

tRequestToNeu :tRequestToNeu := 0

tToNeu_ZeroTorque :tToNeu_ZeroTorque := 0

tToNeu_OpenClutch :tToNeu_OpenClutch := 0
tToNeu_Release_NoClutch :tToNeu_Release_NoClutch := 0
tError_ToNeu_Release_NoClutch :tError_ToNeu_Release_NoClutch := 0
tToNeu_Release_Clutch :tToNeu_Release_Clutch :=0
tError_ToNeu_Release_Clutch :tError_ToNeu_Release_Clutch := 0
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tError_ToNeu_CloseClutch :tError_ToNeu_CloseClutch := 0

tToNeu_CloseClutch :tToNeu_CloseClutch := 0

tRequestNoNeu :tRequestNoNeu := 0

tNoNeu_OpenClutch_Releasing :tNoNeu_OpenClutch_Releasing := 0
tNoNeu_ZeroTorque :tNoNeu_ZeroTorque := 0

tNoNeu_Release_Clutch :tNoNeu_Release_Clutch := 0
tError_NoNeu_Release_Clutch :tError_NoNeu_Release_Clutch := 0
tNoNeu_Release_NoClutch :tNoNeu_Release_NoClutch := 0
tError_NoNeu_Release_NoClutch :tError_NoNeu_Release_NoClutch := 0
tNoNeu_SyncSpeed :tNoNeu_SyncSpeed := 0

tNoNeu_OpenClutch_Setting :tNoNeu_OpenClutch_Setting := 0
tNoNeu_SetGear_NoClutch :tNoNeu_SetGear_NoClutch := 0
tError_NoNeu_SetGear_NoClutch :tError_NoNeu_SetGear_NoClutch := 0
tNoNeu_SetGear_SettingClutch :tNoNeu_SetGear_SettingClutch := 0
tError_NoNeu_SetGear_SettingClutch :tError_NoNeu_SetGear_SettingClutch := 0
tNoNeu_CloseClutch_Setting :tNoNeu_CloseClutch_Setting := 0
tError_NoNeu_CloseClutch_Setting :tError_NoNeu_CloseClutch_Setting :== 0
tError_NoNeu_SetGear_ReleasingClutch :tError_NoNeu_SetGear_ReleasingClutch := 0
tNoNeu_SetGear_ReleasingClutch :tNoNeu_SetGear_ReleasingClutch := 0
tNoNeu_CloseClutch_Releasing :tNoNeu_CloseClutch_Releasing := 0
tError_NoNeu_CloseClutch_Releasing :tError_NoNeu_CloseClutch_Releasing := 0
tFromNeu_RequestOpenClutch :tFromNeu_RequestOpenClutch := 0
tError_FromNeu_OpenClutch :tError_FromNeu_OpenClutch := 0
tToNeu_RequestOpenClutch :tToNeu_RequestOpenClutch := 0
tError_ToNeu_OpenClutch :tError_ToNeu_OpenClutch := 0
tNoNeu_RequestOpenClutch_Releasing :tNoNeu_RequestOpenClutch_Releasing := 0
tError_NoNeu_OpenClutch_Releasing :tError_NoNeu_OpenClutch_Releasing := 0
tNoNeu_RequestOpenClutch_Setting :tNoNeu_RequestOpenClutch_Setting := 0
tError_NoNeu_OpenClutch_Setting :tError_NoNeu_OpenClutch_Setting := 0

RequestFromNeu &
STATUS
ordinary

REFINES

RequestFromNeu

WHEN

grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = TRUE

THEN

END

actl :RequestFromNeu :== TRUE
tRequestFromNeu :tRequestFromNeu := time

RequestNoNeu &
STATUS
ordinary

REFINES

RequestNoNeu

WHEN

grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE

THEN

END

actl :RequestNoNeu := TRUE
tRequestNoNeu :tRequestNoNeu := time

RequestToNeu &
STATUS
ordinary

REFINES

RequestToNeu

WHEN

grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE

THEN

END
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actl :RequestToNeu := TRUE
tRequestToNeu :tRequestToNeu := time

FromNeu_SyncSpeed &
STATUS
ordinary
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REFINES
FromNeu_SyncSpeed
WHEN
grd1 :RequestFromNeu = TRUE
grd2 :FromNeu_SyncSpeed = FALSE
grd3 :FromNeu_RequestOpenClutch = FALSE
grd4 :Engine_SyncSpeed = TRUE
Expiry2 :time < tRequestFromNeu + Sync_EX
THEN
actl :FromNeu_SyncSpeed := TRUE
tFromNeu_SyncSpeed :tFromNeu_SyncSpeed := time
END

FromNeu_RequestOpenClutch &
STATUS

ordinary
WHEN

grd1 :RequestFromNeu = TRUE

grd2 :FromNeu_SyncSpeed = FALSE

grd3 :FromNeu_RequestOpenClutch = FALSE

Delay1 :time > tRequestFromNeu + OpenClutch_Sync DE
THEN

actl :FromNeu_RequestOpenClutch := TRUE

tFromNeu_RequestOpenClutch :tFromNeu_RequestOpenClutch := time
END

FromNeu_OpenClutch &
STATUS
ordinary
REFINES
FromNeu_OpenClutch
WHEN
grd1 :FromNeu_RequestOpenClutch = TRUE
grd2 :Error_FromNeu_OpenClutch = FALSE
grd3 :FromNeu_OpenClutch = FALSE
grd4 :Clutch_Open = TRUE
THEN
actl :FromNeu_OpenClutch := TRUE
tFromNeu_OpenClutch :tFromNeu_OpenClutch := time
END

Error_FromNeu_OpenClutch &
STATUS

ordinary
REFINES

Error_FromNeu_OpenClutch
WHEN

grd1 :FromNeu_RequestOpenClutch = TRUE

grd2 :Error_FromNeu_OpenClutch = FALSE

grd3 :FromNeu_OpenClutch = FALSE
THEN

actl :Error_FromNeu_OpenClutch := TRUE

tError_FromNeu_OpenClutch :tError_FromNeu_OpenClutch := time
END

FromNeu_SetGear_NoClutch &
STATUS
ordinary
REFINES
FromNeu_SetGear_NoClutch
WHEN
grd1 :FromNeu_SyncSpeed = TRUE
grd2 :Error_FromNeu_SetGear_NoClutch = FALSE
grd3 :FromNeu_SetGear_NoClutch = FALSE
grd4 :Gear_Set = TRUE
THEN
actl :FromNeu_SetGear_NoClutch :== TRUE
act2 :isNeu := FALSE
tFromNeu_SetGear_NoClutch :tFromNeu_SetGear_NoClutch := time
END

Error_FromNeu_SetGear_NoClutch 2
STATUS

ordinary
REFINES

Error_FromNeu_SetGear_NoClutch
WHEN

grd1 :FromNeu_SyncSpeed = TRUE

grd2 :Error_FromNeu_SetGear_NoClutch = FALSE
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grd3 :FromNeu_SetGear_NoClutch = FALSE
grd4 :Gear_Set= TRUE
THEN
actl :Error_FromNeu_SetGear_NoClutch := TRUE
tError_FromNeu_SetGear_NoClutch :tError_FromNeu_SetGear_NoClutch := time
END

FromNeu_SetGear_Clutch &
STATUS
ordinary
REFINES
FromNeu_SetGear_Clutch
WHEN
grd1 :FromNeu_OpenClutch = TRUE
grd2 :Error_FromNeu_SetGear_Clutch = FALSE
grd3 :FromNeu_SetGear_Clutch = FALSE
grd4 :Gear_Set= TRUE
THEN
actl :FromNeu_SetGear_Clutch := TRUE
tFromNeu_SetGear_Clutch :tFromNeu_SetGear_Clutch := time
END

Error_FromNeu_SetGear_Clutch &
STATUS

ordinary
REFINES

Error_FromNeu_SetGear_Clutch
WHEN

grd1 :FromNeu_OpenClutch = TRUE

grd2 :Error_FromNeu_SetGear_Clutch = FALSE

grd3 :FromNeu_SetGear_Clutch = FALSE
THEN

actl :Error_FromNeu_SetGear_Clutch :== TRUE

tError_FromNeu_SetGear_Clutch :tError_FromNeu_SetGear_Clutch := time
END

FromNeu_CloseClutch 2
STATUS
ordinary
REFINES
FromNeu_CloseClutch
WHEN
grd1 :FromNeu_SetGear_Clutch = TRUE
grd2 :Error_FromNeu_CloseClutch = FALSE
grd3 :FromNeu_CloseClutch = FALSE
grd4 :Clutch_Close = TRUE
THEN
actl :FromNeu_CloseClutch := TRUE
act2 :isNeu := FALSE
tFromNeu_CloseClutch :tFromNeu_CloseClutch := time
END

Error_FromNeu_CloseClutch &
STATUS

ordinary
REFINES

Error_FromNeu_CloseClutch
WHEN

grd1 :FromNeu_SetGear_Clutch = TRUE

grd2 :Error_FromNeu_CloseClutch = FALSE

grd3 :FromNeu_CloseClutch = FALSE
THEN

actl :Error_FromNeu_CloseClutch := TRUE

tError_FromNeu_CloseClutch :tError_FromNeu_CloseClutch := time
END

ToNeu_ZeroTorque 2  // First Event of Senarion3
STATUS

ordinary
REFINES

ToNeu_ZeroTorque
WHEN

grdl :RequestToNeu = TRUE

grd2 :ToNeu_ZeroTorque = FALSE

grd3 :ToNeu_RequestOpenClutch = FALSE

grd4 :Engine_ZeroTorque = TRUE

Expiry3 :time < tRequestToNeu + Zero_EX
THEN

actl :-ToNeu_ZeroTorque := TRUE
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tToNeu_ZeroTorque :tToNeu_ZeroTorque := time
END

ToNeu_RequestOpenClutch &
STATUS

ordinary
WHEN

grd1 :RequestToNeu = TRUE

grd2 :ToNeu_ZeroTorque = FALSE

grd3 :ToNeu_RequestOpenClutch = FALSE

Delay?2 :time > tRequestToNeu + OpenClutch_Zero DE
THEN

actl :ToNeu_RequestOpenClutch := TRUE

tToNeu_RequestOpenClutch :tToNeu_RequestOpenClutch := time
END

ToNeu_OpenClutch 2
STATUS
ordinary
REFINES
ToNeu_OpenClutch
WHEN
grd1 :ToNeu_RequestOpenClutch = TRUE
grd2 :ToNeu_OpenClutch = FALSE
grd3 :Error_ToNeu_OpenClutch = FALSE
grd4 :Clutch_Open = TRUE
THEN
actl :ToNeu_OpenClutch := TRUE
tToNeu_OpenClutch :tToNeu_OpenClutch := time
END

Error_ToNeu_OpenClutch &
STATUS

ordinary
REFINES

Error_ToNeu_OpenClutch
WHEN

grd1 :ToNeu_RequestOpenClutch = TRUE

grd2 :ToNeu_OpenClutch = FALSE

grd3 :Error_ToNeu_OpenClutch = FALSE
THEN

actl :Error_ToNeu_OpenClutch := TRUE

tError_ToNeu_OpenClutch :tError_ToNeu_OpenClutch := time
END

ToNeu_Release_NoClutch &
STATUS
ordinary
REFINES
ToNeu_Release_NoClutch
WHEN
grd1 :ToNeu_ZeroTorque = TRUE
grd2 :ToNeu_Release_NoClutch = FALSE
grd3 :Error_ToNeu_Release_NoClutch = FALSE
grd4 :Gear_Release = TRUE
THEN
actl :-ToNeu_Release_NoClutch := TRUE
act2 :isNeu := TRUE
tToNeu_Release_NoClutch :tToNeu_Release_NoClutch := time
END

Error_ToNeu_Release_NoClutch &
STATUS

ordinary
REFINES

Error_ToNeu_Release_NoClutch
WHEN

grd1 :ToNeu_ZeroTorque = TRUE

grd2 :ToNeu_Release_NoClutch = FALSE

grd3 :Error_ToNeu_Release_NoClutch = FALSE
THEN

actl :Error_ToNeu_Release_NoClutch := TRUE

tError_ToNeu_Release_NoClutch :tError_ToNeu_Release_NoClutch := time
END

ToNeu_Release_Clutch &
STATUS
ordinary
REFINES
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ToNeu_Release_Clutch
WHEN
grd1 :ToNeu_OpenClutch = TRUE
grd2 :ToNeu_Release_Clutch = FALSE
grd3 :Error_ToNeu_Release_Clutch = FALSE
grd4 :Gear_Release = TRUE
THEN
actl :-ToNeu_Release_Clutch := TRUE
tToNeu_Release_Clutch :tToNeu_Release_Clutch := time
END

Error_ToNeu_Release_Clutch &
STATUS

ordinary
REFINES

Error_ToNeu_Release_Clutch
WHEN

grd1 :ToNeu_OpenClutch = TRUE

grd2 :ToNeu_Release_Clutch = FALSE

grd3 :Error_ToNeu_Release_Clutch = FALSE
THEN

actl :Error_ToNeu_Release_Clutch := TRUE

tError_ToNeu_Release_Clutch :tError_ToNeu_Release_Clutch := time
END

ToNeu_CloseClutch &
STATUS
ordinary
REFINES
ToNeu_CloseClutch
WHEN
grd1 :ToNeu_Release_Clutch = TRUE
grd2 :ToNeu_CloseClutch = FALSE
grd3 :Error_ToNeu_CloseClutch = FALSE
grd4 :Clutch_Close = TRUE
THEN
actl :ToNeu_CloseClutch := TRUE
act2 :isNeu := TRUE
tToNeu_CloseClutch :tToNeu_CloseClutch := time
END

Error_ToNeu_CloseClutch &  // Last Event of Senarion3
STATUS
ordinary
REFINES
Error_ToNeu_CloseClutch
WHEN
grd1 :ToNeu_Release_Clutch = TRUE
grd2 :ToNeu_CloseClutch = FALSE
grd3 :Error_ToNeu_CloseClutch = FALSE
THEN
actl :Error_ToNeu_CloseClutch := TRUE
tError_ToNeu_CloseClutch :tError_ToNeu_CloseClutch := time
END

NoNeu_ZeroTorque 2  // First Event of Senarion2
STATUS
ordinary
REFINES
NoNeu_ZeroTorque
WHEN
grd1 :RequestNoNeu = TRUE
grd2 :NoNeu_ZeroTorque = FALSE
grd3 :NoNeu_RequestOpenClutch_Releasing = FALSE
grd4 :Engine_ZeroTorque = TRUE
Expiry4 :time < tRequestNoNeu + Zero_EX
THEN
actl :NoNeu_ZeroTorque := TRUE
tNoNeu_ZeroTorque :tNoNeu_ZeroTorque := time
END

NoNeu_RequestOpenClutch_Releasing &
STATUS
ordinary
WHEN
grd1 :RequestNoNeu = TRUE
grd2 :NoNeu_ZeroTorque = FALSE
grd3 :NoNeu_RequestOpenClutch_Releasing = FALSE
Delay3 :time > tRequestNoNeu + OpenClutch_ZeroDE
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THEN
actl :NoNeu_RequestOpenClutch_Releasing :== TRUE
tNoNeu_RequestOpenClutch_Releasing :tNoNeu_RequestOpenClutch_Releasing := time
END

NoNeu_OpenClutch_Releasing &
STATUS
ordinary
REFINES
NoNeu_OpenClutch_Releasing
WHEN
grd1 :NoNeu_OpenClutch_Releasing = TRUE
grd2 :NoNeu_OpenClutch_Releasing = FALSE
grd3 :Error_NoNeu_OpenClutch_Releasing = FALSE
grd4 :Clutch_Open = TRUE
THEN
actl :NoNeu_OpenClutch_Releasing := TRUE
tNoNeu_OpenClutch_Releasing :tNoNeu_OpenClutch_Releasing := time
END

Error_NoNeu_OpenClutch_Releasing &
STATUS

ordinary
REFINES

Error_NoNeu_OpenClutch_Releasing
WHEN

grd1 :NoNeu_RequestOpenClutch_Releasing = TRUE

grd2 :NoNeu_OpenClutch_Releasing = FALSE

grd3 :Error_NoNeu_OpenClutch_Releasing = FALSE
THEN

actl :Error_NoNeu_OpenClutch_Releasing := TRUE

tError_NoNeu_OpenClutch_Releasing :tError_NoNeu_OpenClutch_Releasing := time
END

NoNeu_Release_NoClutch &
STATUS
ordinary
REFINES
NoNeu_Release_NoClutch
WHEN
grd1 :NoNeu_ZeroTorque = TRUE
grd2 :NoNeu_Release_NoClutch = FALSE
grd3 :Error_NoNeu_Release_NoClutch = FALSE
grd4 :Gear_Release = TRUE
THEN
actl :NoNeu_Release_NoClutch := TRUE
tNoNeu_Release_NoClutch :tNoNeu_Release_NoClutch := time
END

Error_NoNeu_Release_NoClutch &
STATUS

ordinary
REFINES

Error_NoNeu_Release_NoClutch
WHEN

grd1 :NoNeu_ZeroTorque = TRUE

grd2 :NoNeu_Release_NoClutch = FALSE

grd3 :Error_NoNeu_Release_NoClutch = FALSE
THEN

actl :Error_NoNeu_Release_NoClutch := TRUE

tError_NoNeu_Release_NoClutch :tError_NoNeu_Release_NoClutch := time
END

NoNeu_Release_Clutch &
STATUS
ordinary
REFINES
NoNeu_Release_Clutch
WHEN
grd1 :NoNeu_OpenClutch_Releasing = TRUE
grd2 :NoNeu_Release_Clutch = FALSE
grd3 :Error_NoNeu_Release_Clutch = FALSE
grd4 :Gear_Release = TRUE
THEN
actl :NoNeu_Release_Clutch := TRUE
tNoNeu_Release_Clutch :tNoNeu_Release_Clutch := time
END

Error_NoNeu_Release_Clutch &
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STATUS

ordinary
REFINES

Error_NoNeu_Release_Clutch
WHEN

grd1 :NoNeu_OpenClutch_Releasing = TRUE

grd2 :NoNeu_Release_Clutch = FALSE

grd3 :Error_NoNeu_Release_Clutch = FALSE
THEN

actl :Error_NoNeu_Release_Clutch := TRUE

tError_NoNeu_Release_Clutch :tError_NoNeu_Release_Clutch := time
END

NoNeu_SyncSpeed &
STATUS

ordinary
REFINES

NoNeu_SyncSpeed
WHEN

grd1 :NoNeu_Release_NoClutch = TRUE

grd2 :NoNeu_SyncSpeed = FALSE

grd3 :NoNeu_RequestOpenClutch_Setting = FALSE

grd4 :Engine_SyncSpeed= TRUE

Expiry5 :time < tNoNeu_Release NoClutch + Sync_EX
THEN

actl :NoNeu_SyncSpeed := TRUE

tNoNeu_SyncSpeed :tNoNeu_SyncSpeed := time
END

NoNeu_RequestOpenClutch_Setting &
STATUS

ordinary
WHEN

grd1 :NoNeu_Release_NoClutch = TRUE

grd2 :NoNeu_SyncSpeed = FALSE

grd3 :NoNeu_RequestOpenClutch_Setting = FALSE

Delay4 :time > tNoNeu_Release_NoClutch + OpenClutch_Sync_DE
THEN

actl :NoNeu_RequestOpenClutch_Setting := TRUE

tNoNeu_RequestOpenClutch_Setting :tNoNeu_RequestOpenClutch_Setting := time
END

NoNeu_OpenClutch_Setting &
STATUS
ordinary
REFINES
NoNeu_OpenClutch_Setting
WHEN
grd1 :NoNeu_RequestOpenClutch_Setting = TRUE
grd2 :Error_NoNeu_OpenClutch_Setting = FALSE
grd3 :NoNeu_OpenClutch_Setting = FALSE
grd4 :Clutch_Open = TRUE
THEN
actl :NoNeu_OpenClutch_Setting := TRUE
tNoNeu_OpenClutch_Setting :tNoNeu_OpenClutch_Setting := time
END

Error_NoNeu_OpenClutch_Setting &
STATUS

ordinary
REFINES

Error_NoNeu_OpenClutch_Setting
WHEN

grd1 :NoNeu_RequestOpenClutch_Setting = TRUE

grd2 :Error_NoNeu_OpenClutch_Setting = FALSE

grd3 :NoNeu_OpenClutch_Setting = FALSE
THEN

actl :Error_NoNeu_OpenClutch_Setting :== TRUE

tError_NoNeu_OpenClutch_Setting :tError_NoNeu_OpenClutch_Setting := time
END

NoNeu_SetGear_NoClutch &
STATUS

ordinary
REFINES

NoNeu_SetGear_NoClutch
WHEN

grd1 :NoNeu_SyncSpeed = TRUE

grd2 :Error_NoNeu_SetGear_NoClutch = FALSE
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grd3 :NoNeu_SetGear_NoClutch = FALSE
grd4 :Gear_Set = TRUE
THEN
actl :NoNeu_SetGear_NoClutch := TRUE
tNoNeu_SetGear_NoClutch :tNoNeu_SetGear_NoClutch := time
END

Error_NoNeu_SetGear_NoClutch &
STATUS

ordinary
REFINES

Error_NoNeu_SetGear_NoClutch
WHEN

grd1 :NoNeu_SyncSpeed = TRUE

grd2 :Error_NoNeu_SetGear_NoClutch = FALSE

grd3 :NoNeu_SetGear_NoClutch = FALSE
THEN

actl :Error_NoNeu_SetGear_NoClutch := TRUE

tError_NoNeu_SetGear_NoClutch :tError_NoNeu_SetGear_NoClutch := time
END

NoNeu_SetGear_ReleasingClutch 2
STATUS
ordinary
REFINES
NoNeu_SetGear_ReleasingClutch
WHEN
grd1 :NoNeu_Release_Clutch = TRUE
grd2 :Error_NoNeu_SetGear_ReleasingClutch = FALSE
grd3 :NoNeu_SetGear_ReleasingClutch = FALSE
grd4 :Gear_Set = TRUE
THEN
actl :NoNeu_SetGear_ReleasingClutch := TRUE
tNoNeu_SetGear_ReleasingClutch :tNoNeu_SetGear_ReleasingClutch := time
END

Error_NoNeu_SetGear_ReleasingClutch &
STATUS

ordinary
REFINES

Error_NoNeu_SetGear_ReleasingClutch
WHEN

grd1 :NoNeu_Release_Clutch = TRUE

grd2 :Error_NoNeu_SetGear_ReleasingClutch = FALSE

grd3 :NoNeu_SetGear_ReleasingClutch = FALSE
THEN

actl :Error_NoNeu_SetGear_ReleasingClutch := TRUE

tError_NoNeu_SetGear_ReleasingClutch :tError_NoNeu_SetGear_ReleasingClutch := time
END

NoNeu_SetGear_SettingClutch &
STATUS
ordinary
REFINES
NoNeu_SetGear_SettingClutch
WHEN
grd1 :NoNeu_OpenClutch_Setting = TRUE
grd2 :Error_NoNeu_SetGear_SettingClutch = FALSE
grd3 :NoNeu_SetGear_SettingClutch = FALSE
grd4 :Gear_Set = TRUE
THEN
actl :NoNeu_SetGear_SettingClutch := TRUE
tNoNeu_SetGear_SettingClutch :tNoNeu_SetGear_SettingClutch := time
END

Error_NoNeu_SetGear_SettingClutch 2
STATUS

ordinary
REFINES

Error_NoNeu_SetGear_SettingClutch
WHEN

grd1 :NoNeu_OpenClutch_Setting = TRUE

grd2 :Error_NoNeu_SetGear_SettingClutch = FALSE

grd3 :NoNeu_SetGear_SettingClutch = FALSE
THEN

actl :Error_NoNeu_SetGear_SettingClutch := TRUE

tError_NoNeu_SetGear_SettingClutch :tError_NoNeu_SetGear_SettingClutch := time
END
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NoNeu_CloseClutch_Setting &
STATUS
ordinary
REFINES
NoNeu_CloseClutch_Setting
WHEN
grd1 :NoNeu_SetGear_SettingClutch = TRUE
grd2 :Error_NoNeu_CloseClutch_Setting = FALSE
grd3 :NoNeu_CloseClutch_Setting = FALSE
grd4 :Clutch_Close = TRUE
THEN
actl :NoNeu_CloseClutch_Setting := TRUE
tNoNeu_CloseClutch_Setting :tNoNeu_CloseClutch_Setting := time
END

Error_NoNeu_CloseClutch_Setting 2
STATUS

ordinary
REFINES

Error_NoNeu_CloseClutch_Setting
WHEN

grd1 :NoNeu_SetGear_SettingClutch = TRUE

grd2 :Error_NoNeu_CloseClutch_Setting = FALSE

grd3 :NoNeu_CloseClutch_Setting = FALSE
THEN

actl :Error_NoNeu_CloseClutch_Setting := TRUE

tError_NoNeu_CloseClutch_Setting :tError_NoNeu_CloseClutch_Setting := time
END

NoNeu_CloseClutch_Releasing &
STATUS
ordinary
REFINES
NoNeu_CloseClutch_Releasing
WHEN
grd1 :NoNeu_SetGear_ReleasingClutch = TRUE
grd2 :Error_NoNeu_CloseClutch_Releasing = FALSE
grd3 :NoNeu_CloseClutch_Releasing = FALSE
grd4 :Clutch_Close = TRUE
THEN
actl :NoNeu_CloseClutch_Releasing := TRUE
tNoNeu_CloseClutch_Releasing :tNoNeu_CloseClutch_Releasing := time
END

Error_NoNeu_CloseClutch_Releasing &
STATUS

ordinary
REFINES

Error_NoNeu_CloseClutch_Releasing
WHEN

grd1 :NoNeu_SetGear_ReleasingClutch = TRUE

grd2 :Error_NoNeu_CloseClutch_Releasing = FALSE

grd3 :NoNeu_CloseClutch_Releasing = FALSE
THEN

actl :Error_NoNeu_CloseClutch_Releasing := TRUE

tError_NoNeu_CloseClutch_Releasing :tError_NoNeu_CloseClutch_Releasing := time
END

Engine_SyncSpeed &
STATUS
ordinary
WHEN
grd1 :RequestFromNeu = TRUE v NoNeu_Release_NoClutch = TRUE
grd2 :Engine_SyncSpeed = FALSE
grd3 :Engine_WaitForSyncClutch = FALSE
THEN
actl :Engine_SyncSpeed := TRUE
END

Engine_WaitForSyncClutch &
STATUS
ordinary
WHEN
grd1 :RequestFromNeu = TRUE v NoNeu_Release_NoClutch = TRUE
grd2 :Engine_SyncSpeed = FALSE
grd3 :Engine_WaitForSyncClutch = FALSE
THEN
actl :Engine_WaitForSyncClutch := TRUE
END
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Engine_ZeroTorque &
STATUS
ordinary
WHEN
grd1 :RequestToNeu = TRUE Vv RequestNoNeu = TRUE
grd2 :Engine_ZeroTorque = FALSE
grd3 :Engine_WaitForZeroClutch = FALSE
THEN
actl :Engine_ZeroTorque := TRUE
END

Engine_WaitForZeroClutch &
STATUS
ordinary
WHEN
grd1 :RequestToNeu = TRUE Vv RequestNoNeu = TRUE
grd2 :Engine_ZeroTorque = FALSE
grd3 :Engine_WaitForZeroClutch = FALSE
THEN
actl :Engine_WaitForZeroClutch := TRUE
END

Clutch_Open &
STATUS
ordinary

WHEN
grd1 _FromNeu_RequestOpenClutch = TRUE v ToNeu_RequestOpenClutch = TRUE v
‘NoNeu_RequestOpenClutch_Releasing = TRUE v NoNeu_RequestOpenClutch_Setting = TRUE
grd2 :Clutch_Open = FALSE
grd3 :Error_Clutch_Open = FALSE
THEN
actl :Clutch_Open := TRUE
END

Error_Clutch_Open &
STATUS
ordinary

WHEN
grd1 FromNeu_RequestOpenClutch = TRUE v ToNeu_RequestOpenClutch = TRUE v
‘NoNeu_RequestOpenClutch_Releasing = TRUE v NoNeu_RequestOpenClutch_Setting = TRUE
grd2 :Clutch_Open = FALSE
grd3 :Error_Clutch_Open = FALSE
THEN
actl :Error_Clutch_Open := TRUE
END

Clutch_Close &
STATUS
ordinary
WHEN
grd1 :FromNeu_SetGear_CIutch = TRUE Vv ToNeu_Release_Clutch = TRUE v
NoNeu_SetGear_ReleasingClutch = TRUE v NoNeu_SetGear_SettingClutch= TRUE
grd2 :Clutch_Close = FALSE
grd3 :Error_Clutch_Close = FALSE
THEN
actl :Clutch_Close := TRUE
END

Error_Clutch_Close &
STATUS
ordinary
WHEN
grd1 :FromNeu_SetGear_CIutch = TRUE v ToNeu_Release_Clutch = TRUE v
NoNeu_SetGear_ReleasingClutch = TRUE v NoNeu_SetGear_SettingClutch= TRUE
grd2 :Clutch_Close = FALSE
grd3 :Error_Clutch_Close = FALSE
THEN
actl :Error_Clutch_Close := TRUE
END

Gear_Release &
STATUS
ordinary
WHEN

grd1 _ToNeu_ZeroTorque = TRUE v ToNeu_OpenClutch = TRUE v
‘NoNeu_ZeroTorque = TRUE v NoNeu_OpenClutch_Releasing= TRUE
grd2 :Gear_Release = FALSE
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grd3 :Error_Gear_Release = FALSE
THEN

actl :Gear_Release := TRUE
END

Error_Gear_Release &
STATUS
ordinary
WHEN
grd1 :ToNeu_ZeroTorque = TRUE v ToNeu_OpenClutch = TRUE v
NoNeu_ZeroTorque = TRUE v NoNeu_OpenClutch_Releasing= TRUE
grd2 :Gear_Release = FALSE
grd3 :Error_Gear_Release = FALSE
THEN
actl :Error_Gear_Release := TRUE
END

Gear_Set &
STATUS
ordinary
WHEN
FromNeu_SyncSpeed = TRUE v FromNeu_OpenClutch = TRUE v
grd1 :NoNeu_Release_Clutch = TRUE v NoNeu_SyncSpeed = TRUE v
NoNeu_OpenClutch_Setting = TRUE
grd2 :Gear_Set = FALSE
grd3 :Error_Gear_Set = FALSE
THEN
actl :Gear_Set :== TRUE
END

Error_Gear_Set &
STATUS
ordinary
WHEN
FromNeu_SyncSpeed = TRUE v FromNeu_OpenClutch = TRUE v
grd1 :NoNeu_Release_Clutch = TRUE v NoNeu_SyncSpeed = TRUE v
NoNeu_OpenClutch_Setting = TRUE
grd2 :Gear_Set = FALSE
grd3 :Error_Gear_Set = FALSE
THEN
actl :Error_Gear_Set :== TRUE

END
FINAL &
extended
STATUS
ordinary
REFINES
FINAL
WHEN
FromNeu_SetGear_NoClutch = TRUE ¥NoNeu_SetGear_NoClutch = TRUE v
grd1 :ToNeu_ReIease_NoCIutch = TRUE v FromNeu_CloseClutch = TRUE v
NoNeu_CloseClutch_Setting = TRUE NoNeu_CloseClutch_Releasing = TRUE v
ToNeu_CloseClutch = TRUE
THEN

actl :RequestFromNeu = FALSE

act2 :RequestNoNeu = FALSE

act3 :RequestToNeu = FALSE

act4 :FromNeu_SyncSpeed = FALSE

act5 :FromNeu_OpenClutch := FALSE

act6 :FromNeu_SetGear_NoClutch := FALSE

act7 :FromNeu_SetGear_Clutch = FALSE

act8 :FromNeu_CloseClutch -= FALSE

act9 :-ToNeu_Release_NoClutch := FALSE

act10 :ToNeu_CloseClutch := FALSE

actll :ToNeu_ZeroTorque:=FALSE  // Senario3 Flage

act12 :ToNeu_OpenClutch := FALSE  // Senario3 Flage

act13 :ToNeu_Release_Clutch:=FALSE  // Senario3 Flage
actl4 :NoNeu_ZeroTorque:= FALSE  // Senario2 Flage

act15 :NoNeu_OpenClutch_Releasing := FALSE

act16 :NoNeu_Release_NoClutch:= FALSE  // Senario2 Flage
actl7 :NoNeu_Release_Clutch:= FALSE  // Senario2 Flage
act18 :NoNeu_SyncSpeed := FALSE  // Senario2 Flage

act19 :NoNeu_OpenClutch_Setting -== FALSE ~ // Senario2 Flage
act20 :NoNeu_SetGear_NoClutch:= FALSE  // Senario2 Flage
act21 :NoNeu_SetGear_ReleasingClutch:=FALSE  // Senario2 Flage
act22 :NoNeu_SetGear_SettingClutch:= FALSE ~ // Senario2 Flage
act23 :NoNeu_CloseClutch_Setting:= FALSE ~ // Senario2 Flage
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act24 :NoNeu_CloseClutch_Releasing:=FALSE  // Senario2 Flage
act25 :Engine_SyncSpeed := FALSE

act26 :Engine_WaitForSyncClutch := FALSE

act27 :Engine_ZeroTorque := FALSE

act28 :Engine_WaitForZeroClutch := FALSE

act29 :Clutch_Open := FALSE  // Clutch Flags

act30 :Clutch_Close := FALSE  // Clutch Flags

act31 :Gear_Release := FALSE  // Gear Flags

act32 :Gear_Set:= FALSE  // Gear Flags

act33 :FromNeu_RequestOpenClutch := FALSE  // Senariol Flag

act34 :ToNeu_RequestOpenClutch := FALSE  // Senario3 Flag

act35 :NoNeu_RequestOpenClutch_Releasing := FALSE ~ // Senario2 Flag
act36 :NoNeu_RequestOpenClutch_Setting := FALSE /I Senario2 Flag

END
Tick _Tock &
STATUS
ordinary
REFINES
Tick_Tock
ANY
tick
WHERE
tick :tick >0
Deadlmelo FromNeu_SyncSpeed = TRUE A FromNeu_SetGear_NoClutch = FALSE A Error_FromNeu_SetGear_NoClutch = FALSE =
time + tick < tFromNeu_SyncSpeed + SetGear DL
Deadllnell FromNeu_OpenClutch = TRUE A Error_FromNeu_SetGear_Clutch = FALSE A FromNeu_SetGear_Clutch = FALSE = time +
tick < tFromNeu OpenClutch + SetGear DL
Deadlme12 FromNeu_SetGear_Clutch = TRUE A Error_FromNeu_CloseClutch = FALSE A FromNeu_CloseClutch = FALSE = time + tick
<tFromNeu_SetGear_Clutch + CloseClutch_DL
Deadllnel4 ToNeu_ZeroTorque = TRUE A ToNeu_Release_NoClutch = FALSE A Error_ToNeu_Release_NoClutch = FALSE = time + tick
<tToNeu_ZeroTorque + Release DL
Deadlme15 ToNeu_OpenClutch = TRUE A ToNeu_Release_Clutch = FALSE A Error_ToNeu_Release_Clutch = FALSE = time + tick <
: tToNeu_OpenClutch + Release_DL
DeadlmelG ToNeu_Release_Clutch = TRUE A Error_ToNeu_CloseClutch = FALSE A ToNeu_CloseClutch = FALSE = time + tick <
tToNeu_Release_Clutch + CloseClutch_DL
Deadllne18 NoNeu_OpenClutch_Releasing = TRUE A NoNeu_Release_Clutch = FALSE A Error_NoNeu_Release_Clutch = FALSE = time
+ tick < tNoNeu_OpenClutch_Releasing + Release_ DL
Deadlme19 NoNeu_ZeroTorque = TRUE A NoNeu_Release_NoClutch = FALSE A Error_NoNeu_Release_NoClutch = FALSE = time +
tick < tNoNeu_ZeroTorque + Release DL
DeadlmeZl NoNeu_SyncSpeed = TRUE A NoNeu_SetGear_NoClutch = FALSE A Error_NoNeu_SetGear_NoClutch = FALSE = time + tick
< tNoNeu_SyncSpeed + SetGear DL
Deadlme22 NoNeu_OpenClutch_Setting = TRUE A NoNeu_SetGear_SettingClutch = FALSE A Error_NoNeu_SetGear_SettingClutch =
FALSE = time + tick < tNoNeu_OpenClutch_Setting + SetGear DL
Deadlme23 NoNeu_SetGear_SettingClutch = TRUE A NoNeu_CloseClutch_Setting = FALSE A Error_NoNeu_CloseClutch_Setting =
FALSE = time + tick < tNoNeu_SetGear_SettingClutch + CloseClutch DL
Deadlln824 NoNeu_Release_Clutch = TRUE A Error_NoNeu_SetGear_ReleasingClutch = FALSE A NoNeu_SetGear_ReleasingClutch =
FALSE = time + tick < tNoNeu_Release Clutch + SetGear DL
Deadlme25 NoNeu_SetGear_ReleasingClutch = TRUE A NoNeu_CloseClutch_Releasing = FALSE A Error_NoNeu_CloseClutch_Releasing
= FALSE = time + tick < tNoNeu_SetGear_ReleasingClutch + CloseClutch_DL
Deadlme27 FromNeu_RequestOpenClutch = TRUE A FromNeu_OpenClutch = FALSE A Error_FromNeu_OpenClutch = FALSE = time +
tick < tFromNeu_RequestOpenClutch + OpenClutch_DL
DeadlmeZS RequestToNeu = TRUE A ToNeu_ZeroTorque = FALSE A ToNeu_RequestOpenClutch = FALSE = time + tick <
tRequestToNeu + Zero_DL
Deadlme29 ToNeu_RequestOpenClutch = TRUE A ToNeu_OpenClutch = FALSE A Error_ToNeu_OpenClutch = FALSE = time + tick <
tToNeu_RequestOpenClutch + OpenClutch_DL
Deadlme30 RequestNoNeu = TRUE A NoNeu_RequestOpenClutch_Releasing = FALSE A NoNeu_ZeroTorque = FALSE = time + tick <
tRequestNoNeu + Zero_DL
Deadllne31 NoNeu_RequestOpenClutch_Releasing = TRUE A NoNeu_OpenClutch_Releasing = FALSE A
Error_NoNeu_OpenClutch_Releasing = FALSE = time + tick < tNoNeu_ RequestOpenClutch Releasing + OpenClutch DL
Deadllne32 NoNeu_Release_NoClutch = TRUE A NoNeu_RequestOpenClutch_Setting = FALSE A NoNeu_SyncSpeed = FALSE = time +
tick < tNoNeu_Release_NoClutch + Sync_ DL
Deadlme33 NoNeu_RequestOpenClutch_Setting = TRUE A NoNeu_OpenClutch_Setting = FALSE A Error_NoNeu_OpenClutch_Setting =
FALSE = time + tick < tNoNeu_RequestOpenClutch_Setting + OpenClutch DL
Deadllne34 RequestFromNeu = TRUE A FromNeu_RequestOpenClutch = FALSE A FromNeu_SyncSpeed = FALSE = time + tick <
tRequestFromNeu + Sync_DL
THEN
actl :time := time+tick
END
END
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Machine m9

MACHINE
m9

REFINES
m8

SEES
c6

VARIABLES
isNeu  // Gear Status
RequestFromNeu  // Flags
RequestNoNeu  // Flags
RequestToNeu  // Flags
FromNeu_SyncSpeed  // Senariol
FromNeu_OpenClutch  // Flage
FromNeu_SetGear_NoClutch /I Flage
FromNeu_SetGear_Clutch /I Flage
FromNeu_CloseClutch  // Flage
Error_FromNeu_OpenClutch /I Flage
Error_FromNeu_SetGear_NoClutch  // Flage
Error_FromNeu_SetGear_Clutch  // Flage
Error_FromNeu_CloseClutch ~ // Senariol
ToNeu_ZeroTorque  // Senario3 Flage
ToNeu_OpenClutch /I Senario3 Flage
Error_ToNeu_OpenClutch  // Senario3 Flage
ToNeu_Release_NoClutch  // Senario3 Flage
Error_ToNeu_Release_NoClutch  // Senario3 Flage
ToNeu_Release_Clutch  // Senario3 Flage
Error_ToNeu_Release_Clutch  // Senario3 Flage
ToNeu_CloseClutch  // Senario3 Flage
Error_ToNeu_CloseClutch  // Senario3 Flage
NoNeu_ZeroTorque  // Senario2 Flage
NoNeu_Release_NoClutch /I Senario2 Flage
NoNeu_OpenClutch_Releasing  // Senario2 Flage
NoNeu_Release_Clutch /I Senario2 Flage
NoNeu_SyncSpeed  // Senario2 Flage
NoNeu_OpenClutch_Setting /I Senario2 Flage
NoNeu_SetGear_NoClutch /I Senario2 Flage
NoNeu_SetGear_ReleasingClutch  // Senario2 Flage
NoNeu_SetGear_SettingClutch ~ // Senario2 Flage
NoNeu_CloseClutch_Releasing  // Senario2 Flage
NoNeu_CloseClutch_Setting ~ // Senario2 Flage
Error_NoNeu_OpenClutch_Releasing  // Senario2 Flage
Error_NoNeu_Release_Clutch  // Senario2 Flage
Error_NoNeu_Release_NoClutch  // Senario2 Flage
Error_NoNeu_OpenClutch_Setting  // Senario2 Flage
Error_NoNeu_SetGear_NoClutch /I Senario2 Flage
Error_NoNeu_SetGear_ReleasingClutch /I Senario2 Flage
Error_NoNeu_SetGear_SettingClutch /I Senario2 Flage
Error_NoNeu_CloseClutch_Releasing  // Senario2 Flage
Error_NoNeu_CloseClutch_Setting /I Senario2 Flage
Engine_SyncSpeed /I Engine Flags
Engine_WaitForSyncClutch /I Engine Flgas
Engine_ZeroTorque  // Engine Flgas
Engine_WaitForZeroClutch  // Engine Flgas
Clutch_Open  // Clutch Flags
Error_Clutch_Open /I Clutch Flags
Clutch_Close  // Clutch Flags
Error_Clutch_Close  // Clutch Flags
Gear_Release  // Gear Flags
Error_Gear_Release  // Gear Flags
Gear_Set  // Gear Flags
Error_Gear_Set  // Gear Flags
FromNeu_RequestOpenClutch  // Senariol Flag
ToNeu_RequestOpenClutch  // Senario3 Flag
NoNeu_RequestOpenClutch_Releasing ~ // Senario2 Flag
NoNeu_RequestOpenClutch_Setting  // Senario2 Flag
Engine_Request_SyncSpeed  // Engine Flgas
Engine_Request_ZeroTorque /I Engine Flgas
Clutch_Request_Open /I Clutch Flags
Clutch_Request_Close  // Clutch Flags
Gear_Request_Release  // Gear Flags
Gear_Request_Set  // Gear Flags
time
tRequestFromNeu
tFromNeu_SyncSpeed
tFromNeu_SetGear_NoClutch
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tError_FromNeu_SetGear_NoClutch
tFromNeu_OpenClutch
tError_FromNeu_SetGear_Clutch
tFromNeu_SetGear_Clutch
tError_FromNeu_CloseClutch
tFromNeu_CloseClutch
tRequestToNeu

tToNeu_ZeroTorque
tToNeu_Release_NoClutch
tError_ToNeu_Release_NoClutch
tToNeu_OpenClutch
tToNeu_Release_Clutch
tError_ToNeu_Release_Clutch
tError_ToNeu_CloseClutch
tToNeu_CloseClutch

tRequestNoNeu

tNoNeu_ZeroTorque
tNoNeu_OpenClutch_Releasing
tNoNeu_Release_Clutch
tError_NoNeu_Release_Clutch
tNoNeu_Release_NoClutch
tError_NoNeu_Release_NoClutch
tNoNeu_SyncSpeed
tNoNeu_SetGear_NoClutch
tError_NoNeu_SetGear_NoClutch
tNoNeu_OpenClutch_Setting
tNoNeu_SetGear_SettingClutch
tError_NoNeu_SetGear_SettingClutch
tNoNeu_CloseClutch_Setting
tError_NoNeu_CloseClutch_Setting
tError_NoNeu_SetGear_ReleasingClutch
tNoNeu_SetGear_ReleasingClutch
tNoNeu_CloseClutch_Releasing
tError_NoNeu_CloseClutch_Releasing
tFromNeu_RequestOpenClutch
tError_FromNeu_OpenClutch
tToNeu_RequestOpenClutch
tError_ToNeu_OpenClutch
tNoNeu_RequestOpenClutch_Releasing
tError_NoNeu_OpenClutch_Releasing
tNoNeu_RequestOpenClutch_Setting
tError_NoNeu_OpenClutch_Setting
tEngine_Request_SyncSpeed
tEngine_Request_ZeroTorque
tEngine_ZeroTorque
tEngine_SyncSpeed
tEngine_WaitForSyncClutch
tEngine_WaitForZeroClutch

INVARIANTS

{Engine_Request_SyncSpeed,Engine_Request_ZeroTorque,
inv1 :Clutch_Request_Open,Clutch_Request_Close,
Gear_Request_Release,Gear_Request_Set} € P(BOOL)
inv3 :Engine_Request_SyncSpeed = TRUE = RequestFromNeu = TRUE v NoNeu_Release_NoClutch = TRUE
inv4 :Engine_Request_ZeroTorque = TRUE = RequestToNeu = TRUE Vv RequestNoNeu = TRUE
_Clutch_Request_Open= TRUE = FromNeu_RequestOpenClutch = TRUE v ToNeu_RequestOpenClutch = TRUE v
‘NoNeu_RequestOpenClutch_Releasing = TRUE v NoNeu_RequestOpenClutch_Setting = TRUE
Clutch_Request_Close = TRUE = FromNeu_SetGear_Clutch = TRUE v ToNeu_Release_Clutch = TRUE v
NoNeu_SetGear_ReleasingClutch = TRUE v NoNeu_SetGear_SettingClutch= TRUE
Gear_Request_Release= TRUE = ToNeu_ZeroTorque = TRUE Vv ToNeu_OpenClutch = TRUE v
NoNeu_ZeroTorque = TRUE v NoNeu_OpenClutch_Releasing= TRUE
Gear_Request_Set = TRUE = FromNeu_SyncSpeed = TRUE Vv FromNeu_OpenClutch = TRUE v
inv8 :NoNeu_Release_Clutch = TRUE v NoNeu_SyncSpeed = TRUE v
NoNeu_OpenClutch_Setting = TRUE
inv9 Gear_Set = FALSE = NoNeu_SetGear_NoClutch = FALSE A NoNeu_SetGear_ReleasingClutch = FALSE A
NoNeu_SetGear_SettingClutch = FALSE A FromNeu_SetGear_Clutch = FALSE A FromNeu_SetGear_NoClutch = FALSE
inv10 Gear_Release = FALSE = NoNeu_Release_Clutch = FALSE A NoNeu_Release_NoClutch = FALSE A ToNeu_Release_Clutch =
: FALSE A ToNeu_Release_NoClutch = FALSE
invl1 Clutch_Close = FALSE = NoNeu_CloseClutch_Releasing = FALSE A NoNeu_CloseClutch_Setting = FALSE A ToNeu_CloseClutch =
: FALSE A FromNeu_CloseClutch = FALSE
inv12 Clutch_Open = FALSE = NoNeu_OpenClutch_Releasing = FALSE A NoNeu_OpenClutch_Setting = FALSE A ToNeu_OpenClutch =
: FALSE A FromNeu_OpenClutch = FALSE
inv13 :Engine_SyncSpeed = FALSE = NoNeu_SyncSpeed = FALSE A FromNeu_SyncSpeed = FALSE
inv14 :Engine_ZeroTorque = FALSE = NoNeu_ZeroTorque = FALSE A ToNeu_ZeroTorque = FALSE
inv15 :Gear_Request_Release = FALSE = Gear_Release= FALSE A Error_Gear_Release = FALSE
inv16 :Gear_Request_Set = FALSE = Gear_Set= FALSE A Error_Gear_Set = FALSE
inv17 :Clutch_Request_Close = FALSE = Clutch_Close= FALSE A Error_Clutch_Close = FALSE
inv18 :Clutch_Request_Open = FALSE = Clutch_Open = FALSE A Error_Clutch_Open = FALSE
inv19 :Engine_Request_SyncSpeed = FALSE = Engine_SyncSpeed = FALSE A Engine_WaitForSyncClutch = FALSE

inv5

invé :

inv7 :
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inv20 :Engine_Request_ZeroTorque = FALSE = Engine_ZeroTorque= FALSE A Engine_WaitForZeroClutch = FALSE
inv21 :Gear_Release= TRUE = Error_Gear_Release = FALSE
inv22 :Clutch_Close= TRUE = Error_Clutch_Close = FALSE
inv23 :Clutch_Open = TRUE = Error_Clutch_Open = FALSE
inv24 :Gear_Set= TRUE = Error_Gear_Set = FALSE
tEngine_Request_SyncSpeed :tEngine_Request_SyncSpeed € N
Deadline35 :RequestFromNeu = TRUE A Engine_Request_SyncSpeed = FALSE = time < tRequestFromNeu + Channel DL
Engme Request_SyncSpeedDurationDeadline35 RequestFromNeu = TRUE A Engine_Request_SyncSpeed = TRUE =
tEngine_Request_SyncSpeed < tRequestFromNeu + Channel DL
Deadllne36 ‘NoNeu_Release_NoClutch = TRUE A Engine_Request_SyncSpeed = FALSE = time < tNoNeu_Release_NoClutch + Channel DL
Engme Request_. SyncSpeedDuratlonDeadllne36 NoNeu_Release_NoClutch = TRUE A Engine_Request_SyncSpeed = TRUE =
tEngine Request SyncSpeed < tNoNeu Release NoClutch + Channel DL
tEngme Request_ZeroTorque :tEngine_Request_ZeroTorque € N
Deadline37 :RequestToNeu = TRUE A Engine_Request_ZeroTorque = FALSE = time < tRequestToNeu + Channel DL
Engme Request_ZeroTorqueDurationDeadline37 RequestToNeu = TRUE A Engine_Request_ZeroTorque = TRUE =
tEngine_Request_ZeroTorque < tRequestToNeu + Channel DL
Deadllne38 ‘RequestNoNeu = TRUE A Engine_Request_ZeroTorque = FALSE = time < tRequestNoNeu + Channel DL
Engme Request_ZeroTorqueDurationDeadline38 RequestNoNeu = TRUE A Engine_Request_ZeroTorque = TRUE =
tEngine Request ZeroTorque < tRequestNoNeu + Channel DL
tEngme ZeroTorque :tEngine_ZeroTorque € N
Deadllne39 Engine_ZeroTorque = TRUE A NoNeu_ZeroTorque = FALSE A ToNeu_ZeroTorque = FALSE = time < tEngine_ZeroTorque +
Channel_DL
NoNeu ZeroTorqueDuratlonDeadllne39 Engine_ZeroTorque = TRUE A NoNeu_ZeroTorque = TRUE = tNoNeu_ZeroTorque <
tEngine_ZeroTorque + Channel_DL
ToNeu _ZeroTorqueDurationDeadline39 Engine_ZeroTorque = TRUE A ToNeu_ZeroTorque = TRUE = tToNeu_ZeroTorque <
tEngine_ZeroTorque + Channel_DL
tEngme SyncSpeed :tEngine_SyncSpeed € N
Deadllne40 Engine_SyncSpeed = TRUE A FromNeu_SyncSpeed = FALSE A NoNeu_SyncSpeed = FALSE = time < tEngine SyncSpeed +
Channel_DL
FromNeu SyncSpeedDurat|onDeadI|ne4O Engine_SyncSpeed = TRUE A FromNeu_SyncSpeed = TRUE = tFromNeu_SyncSpeed <
tEngine_SyncSpeed + Channel_DL
NoNeu _SyncSpeedDurationDeadline40 Engine_SyncSpeed = TRUE A NoNeu_SyncSpeed = TRUE = tNoNeu_SyncSpeed <
tEngine_SyncSpeed + Channel_DL
tEngme WaitForSyncClutch :tEngine_WaitForSyncClutch € N
Deadllne41 Engine_Request_SyncSpeed = TRUE A Engine_SyncSpeed = FALSE A Engine_WaitForSyncClutch = FALSE = time <
tEngine_Request_SyncSpeed + Engine_Sync_DL
Engme SyncSpeedDurationDeadline41 Engine_Request_SyncSpeed = TRUE A Engine_SyncSpeed = TRUE = tEngine_SyncSpeed <
tEngine_Request_SyncSpeed + Engine_Sync_DL
Engme WaitForSyncClutchDurationDeadline41 Engine_Request_SyncSpeed = TRUE A Engine_WaitForSyncClutch = TRUE =
tEngine_WaitForSyncClutch < tEngine_Request_SyncSpeed + Engine_Sync_ DL
tEngme WaitForZeroClutch :tEngine_WaitForZeroClutch € N
Deadllne42 Engine_Request_ZeroTorque = TRUE A Engine_WaitForZeroClutch = FALSE A Engine_ZeroTorque = FALSE = time <
tEngine_Request_ZeroTorque + Engine_Zero_DL
Engme WaitForZeroClutchDurationDeadline42 Engine_Request_ZeroTorque = TRUE A Engine_WaitForZeroClutch = TRUE =
tEngine_WaitForZeroClutch < tEngine_Request_ZeroTorque + Engine_Zero DL
Engme ZeroTorqueDurationDeadline42 Engine_Request_ZeroTorque = TRUE A Engine_ZeroTorque = TRUE = tEngine ZeroTorque <
tEngine_Request_ZeroTorque + Engine_Zero_DL
TIMING

Expiry2 :Expiry (RequestFromNeu, FromNeu_SyncSpeed, Sync_EX)

Deadline10 :Deadline (FromNeu_SyncSpeed, FromNeu_SetGear_NoClutch v Error_FromNeu_SetGear_NoClutch, SetGear_DL)

Deadlinell :Deadline (FromNeu_OpenClutch, Error_FromNeu_SetGear_Clutch v FromNeu_SetGear_Clutch, SetGear_DL)

Deadline12 :Deadline (FromNeu_SetGear_Clutch, Error_FromNeu_CloseClutch v FromNeu_CloseClutch, CloseClutch_DL)

Expiry3 :Expiry (RequestToNeu, ToNeu_ZeroTorque, Zero_EX)

Deadlinel4 :Deadline (ToNeu_ZeroTorque, ToNeu_Release_NoClutch v Error_ToNeu_Release_NoClutch, Release_DL)

Deadlinel15 :Deadline (ToNeu_OpenClutch, ToNeu_Release_Clutch v Error_ToNeu_Release_Clutch, Release_DL)

Deadline16 :Deadline (ToNeu_Release_Clutch, Error_ToNeu_CloseClutch v ToNeu_CloseClutch, CloseClutch_DL)

Expiry4 :Expiry (RequestNoNeu, NoNeu_ZeroTorque, Zero_EX)

Deadline18 :Deadline (NoNeu_OpenClutch_Releasing, NoNeu_Release_Clutch v Error_NoNeu_Release_Clutch, Release_DL)

Deadline19 :Deadline (NoNeu_ZeroTorque, NoNeu_Release_NoClutch v Error_NoNeu_Release_NoClutch, Release_DL)

Expiry5 :Expiry (NoNeu_Release_NoClutch, NoNeu_SyncSpeed, Sync_EX)

Deadline21 :Deadline (NoNeu_SyncSpeed, NoNeu_SetGear_NoClutch v Error_NoNeu_SetGear_NoClutch, SetGear_DL)

Deadline22 :Deadline (NoNeu_OpenClutch_Setting, NoNeu_SetGear_SettingClutch v Error_NoNeu_SetGear_SettingClutch, SetGear_DL)

Deadline23 :Deadline (NoNeu_SetGear_SettingClutch, NoNeu_CloseClutch_Setting v Error_NoNeu_CloseClutch_Setting, CloseClutch_DL)

Deadline24 :Deadline (NoNeu_Release_Clutch, Error_NoNeu_SetGear_ReleasingClutch v NoNeu_SetGear_ReleasingClutch, SetGear_DL)

Deadllne25 Deadline (NoNeu_SetGear_ReleasingClutch, NoNeu_CloseClutch_Releasing v Error_NoNeu_CloseClutch_Releasing,
CloseClutch_DL)

Delayl Delay (RequestFromNeu, FromNeu_RequestOpenClutch, OpenClutch_Sync_DE)

Deadline27 :Deadline (FromNeu_RequestOpenClutch, FromNeu_OpenClutch v Error_FromNeu_OpenClutch, OpenClutch_DL)

Deadline28 :Deadline (RequestToNeu, ToNeu_ZeroTorque V ToNeu_RequestOpenClutch, Zero_DL)

Delay? :Delay (RequestToNeu, ToNeu_RequestOpenClutch, OpenClutch_Zero_DE)

Deadline29 :Deadline (ToNeu_RequestOpenClutch, ToNeu_OpenClutch v Error_ToNeu_OpenClutch, OpenClutch_DL)

Deadline30 :Deadline (RequestNoNeu, NoNeu_RequestOpenClutch_Releasing v NoNeu_ZeroTorque, Zero_DL)

Delay3 :Delay (RequestNoNeu, NoNeu_RequestOpenClutch_Releasing, OpenClutch_Zero_DE)

Deadllne3l Deadline (NoNeu_RequestOpenClutch_Releasing, NoNeu_OpenClutch_Releasing v Error_NoNeu_OpenClutch_Releasing,
OpenClutch_DL)

DeadlmeSZ Deadline (NoNeu_Release_NoClutch, NoNeu_RequestOpenClutch_Setting vV NoNeu_SyncSpeed, Sync_DL)

Delay4 :Delay (NoNeu_Release_NoClutch, NoNeu_RequestOpenClutch_Setting, OpenClutch_Sync_DE)
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EVE

Deadline33

Deadline34
Deadline35
Deadline36
Deadline37
Deadline38
Deadline39
Deadline40
Deadline41
Deadline42
NTS

Deadline (NoNeu_RequestOpenClutch_Setting, NoNeu_OpenClutch_Setting v Error_NoNeu_OpenClutch_Setting,
OpenClutch_DL)

:Deadline (RequestFromNeu, FromNeu_RequestOpenClutch v FromNeu_SyncSpeed, Sync_DL)

:Deadline (RequestFromNeu, Engine_Request_SyncSpeed, Channel_DL)

:Deadline (NoNeu_Release_NoClutch, Engine_Request_SyncSpeed, Channel_DL)

:Deadline (RequestToNeu, Engine_Request_ZeroTorque, Channel_DL)

:Deadline (RequestNoNeu, Engine_Request_ZeroTorque, Channel_DL)

:Deadline (Engine_ZeroTorque, NoNeu_ZeroTorque V ToNeu_ZeroTorque, Channel_DL)

:Deadline (Engine_SyncSpeed, FromNeu_SyncSpeed vV NoNeu_SyncSpeed, Channel_DL)

:Deadline (Engine_Request_SyncSpeed, Engine_SyncSpeed v Engine_WaitForSyncClutch, Engine_Sync_DL)
:Deadline (Engine_Request_ZeroTorque, Engine_WaitForZeroClutch v Engine_ZeroTorque, Engine_Zero_DL)

INITIALISATION 2
STATUS

ordinary

BEGIN
actl :isNeu := TRUE

act2 :RequestNoNeu := FALSE

act3 :RequestToNeu := FALSE

act4 :RequestFromNeu = FALSE

act5 :FromNeu_SyncSpeed := FALSE

act6 :FromNeu_OpenClutch := FALSE

act7 :FromNeu_SetGear_NoClutch := FALSE

act8 :FromNeu_SetGear_Clutch := FALSE

act9 :FromNeu_CloseClutch := FALSE

act10 :Error_FromNeu_OpenClutch := FALSE

actll :Error_FromNeu_SetGear_NoClutch := FALSE

act12 :Error_FromNeu_SetGear_Clutch := FALSE

act13 :Error_FromNeu_CloseClutch := FALSE

actl4 :ToNeu_ZeroTorque:= FALSE  // Senario3 Flage

act15 :ToNeu_OpenClutch := FALSE  // Senario3 Flage

act16 :Error_ToNeu_OpenClutch := FALSE  // Senario3 Flage

actl7 :ToNeu_Release_NoClutch:= FALSE  // Senario3 Flage

act18 :Error_ToNeu_Release_NoClutch:= FALSE  // Senario3 Flage
act19 :ToNeu_Release_Clutch:= FALSE  // Senario3 Flage

act20 :Error_ToNeu_Release_Clutch := FALSE  // Senario3 Flage
act21 :ToNeu_CloseClutch:= FALSE  // Senario3 Flage

act22 :Error_ToNeu_CloseClutch:= FALSE  // Senario3 Flage

act23 :NoNeu_ZeroTorque:= FALSE  // Senario2 Flage

act24 :NoNeu_OpenClutch_Releasing:= FALSE  // Senario2 Flage
act25 :NoNeu_Release_NoClutch:= FALSE  // Senario2 Flage

act26 :NoNeu_Release_Clutch:= FALSE  // Senario2 Flage

act27 :NoNeu_SyncSpeed := FALSE  // Senario2 Flage

act28 :NoNeu_OpenClutch_Setting := FALSE ~ // Senario2 Flage

act29 :NoNeu_SetGear_NoClutch:= FALSE  // Senario2 Flage

act30 :NoNeu_SetGear_ReleasingClutch:= FALSE /I Senario2 Flage
act31 :NoNeu_SetGear_SettingClutch:= FALSE  // Senario2 Flage
act32 :NoNeu_CloseClutch_Releasing:= FALSE  // Senario2 Flage
act33 :NoNeu_CloseClutch_Setting:= FALSE /I Senario2 Flage

act34 :Error_NoNeu_OpenClutch_Releasing:= FALSE  // Senario2 Flage
act35 :Error_NoNeu_Release_NoClutch:= FALSE  // Senario2 Flage
act36 :Error_NoNeu_Release_Clutch:= FALSE  // Senario2 Flage
act37 :Error_NoNeu_OpenClutch_Setting := FALSE  // Senario2 Flage
act38 :Error_NoNeu_SetGear_NoClutch:= FALSE  // Senario2 Flage
act39 :Error_NoNeu_SetGear_ReleasingClutch:= FALSE  // Senario2 Flage
act40 :Error_NoNeu_SetGear_SettingClutch:= FALSE ~ // Senario2 Flage
act4l :Error_NoNeu_CloseClutch_Releasing := FALSE /I Senario2 Flage
act42 :Error_NoNeu_CloseClutch_Setting := FALSE  // Senario2 Flage
act43 :Engine_SyncSpeed := FALSE

act44 :Engine_WaitForSyncClutch := FALSE

act45 :Engine_ZeroTorque := FALSE

act46 :Engine_WaitForZeroClutch := FALSE

act47 :Clutch_Open := FALSE  // Clutch Flags

act48 :Error_Clutch_Open := FALSE  // Clutch Flags

act49 :Clutch_Close := FALSE  // Clutch Flags

act50 :Error_Clutch_Close := FALSE ~ // Clutch Flags

act5l :Gear_Release := FALSE  // Gear Flags

act52 :Error_Gear_Release := FALSE  // Gear Flags

act53 :Gear_Set:= FALSE  // Gear Flags

actb4 :Error_Gear_Set := FALSE ~ // Gear Flags

act55 :FromNeu_RequestOpenClutch := FALSE ~ // Senariol Flag
act56 :ToNeu_RequestOpenClutch := FALSE ~ // Senario3 Flag

act57 :NoNeu_RequestOpenClutch_Releasing := FALSE ~ // Senario2 Flag
act58 :NoNeu_RequestOpenClutch_Setting := FALSE ~ // Senario2 Flag
act81 :Engine_Request_SyncSpeed := FALSE /I Engine Flgas

act82 :Engine_Request_ZeroTorque := FALSE /I Engine Flgas

act83 :Clutch_Request_Open := FALSE  // Clutch Flags

act84 :Clutch_Request_Close := FALSE /I Clutch Flags

act85 :Gear_Request_Release := FALSE /I Gear Flags
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act86 :Gear_Request_Set :== FALSE  // Gear Flags
time :time := 0
tRequestFromNeu :tRequestFromNeu := 0
tFromNeu_SyncSpeed :tFromNeu_SyncSpeed := 0
tFromNeu_SetGear_NoClutch :tFromNeu_SetGear_NoClutch := 0
tError_FromNeu_SetGear_NoClutch :tError_FromNeu_SetGear_NoClutch := 0
tFromNeu_OpenClutch :tFromNeu_OpenClutch := 0
tError_FromNeu_SetGear_Clutch :tError_FromNeu_SetGear_Clutch := 0
tFromNeu_SetGear_Clutch :tFromNeu_SetGear_Clutch := 0
tError_FromNeu_CloseClutch :tError_FromNeu_CloseClutch := 0
tFromNeu_CloseClutch :tFromNeu_CloseClutch := 0
tRequestToNeu :tRequestToNeu := 0
tToNeu_ZeroTorque :tToNeu_ZeroTorque := 0
tToNeu_Release_NoClutch :tToNeu_Release_NoClutch := 0
tError_ToNeu_Release_NoClutch :tError_ToNeu_Release_NoClutch := 0
tToNeu_OpenClutch :tToNeu_OpenClutch := 0
tToNeu_Release_Clutch :tToNeu_Release_Clutch :=0
tError_ToNeu_Release_Clutch :tError_ToNeu_Release_Clutch := 0
tError_ToNeu_CloseClutch :tError_ToNeu_CloseClutch := 0
tToNeu_CloseClutch :tToNeu_CloseClutch := 0
tRequestNoNeu :tRequestNoNeu := 0
tNoNeu_ZeroTorque :tNoNeu_ZeroTorque := 0
tNoNeu_OpenClutch_Releasing :tNoNeu_OpenClutch_Releasing := 0
tNoNeu_Release_Clutch :tNoNeu_Release_Clutch := 0
tError_NoNeu_Release_Clutch :tError_NoNeu_Release_Clutch := 0
tNoNeu_Release_NoClutch :tNoNeu_Release_NoClutch := 0
tError_NoNeu_Release_NoClutch :tError_NoNeu_Release_NoClutch := 0
tNoNeu_SyncSpeed :tNoNeu_SyncSpeed = 0
tNoNeu_SetGear_NoClutch :tNoNeu_SetGear_NoClutch := 0
tError_NoNeu_SetGear_NoClutch :tError_NoNeu_SetGear_NoClutch := 0
tNoNeu_OpenClutch_Setting :tNoNeu_OpenClutch_Setting := 0
tNoNeu_SetGear_SettingClutch :tNoNeu_SetGear_SettingClutch := 0
tError_NoNeu_SetGear_SettingClutch :tError_NoNeu_SetGear_SettingClutch := 0
tNoNeu_CloseClutch_Setting :tNoNeu_CloseClutch_Setting := 0
tError_NoNeu_CloseClutch_Setting :tError_NoNeu_CloseClutch_Setting :== 0
tError_NoNeu_SetGear_ReleasingClutch :tError_NoNeu_SetGear_ReleasingClutch := 0
tNoNeu_SetGear_ReleasingClutch :tNoNeu_SetGear_ReleasingClutch := 0
tNoNeu_CloseClutch_Releasing :tNoNeu_CloseClutch_Releasing := 0
tError_NoNeu_CloseClutch_Releasing :tError_NoNeu_CloseClutch_Releasing := 0
tFromNeu_RequestOpenClutch :tFromNeu_RequestOpenClutch := 0
tError_FromNeu_OpenClutch :tError_FromNeu_OpenClutch := 0
tToNeu_RequestOpenClutch :tToNeu_RequestOpenClutch := 0
tError_ToNeu_OpenClutch :tError_ToNeu_OpenClutch := 0
tNoNeu_RequestOpenClutch_Releasing :tNoNeu_RequestOpenClutch_Releasing := 0
tError_NoNeu_OpenClutch_Releasing :tError_NoNeu_OpenClutch_Releasing := 0
tNoNeu_RequestOpenClutch_Setting :tNoNeu_RequestOpenClutch_Setting := 0
tError_NoNeu_OpenClutch_Setting :tError_NoNeu_OpenClutch_Setting := 0
tEngine_Request_SyncSpeed :tEngine_Request_SyncSpeed := 0
tEngine_Request_ZeroTorque :tEngine_Request_ZeroTorque := 0
tEngine_ZeroTorque :tEngine_ZeroTorque := 0
tEngine_SyncSpeed :tEngine_SyncSpeed := 0
tEngine_WaitForSyncClutch :tEngine_WaitForSyncClutch := 0
tEngine_WaitForZeroClutch :tEngine_WaitForZeroClutch := 0

END

RequestFromNeu &
STATUS
ordinary
REFINES
RequestFromNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = TRUE
THEN
actl :RequestFromNeu :== TRUE
tRequestFromNeu :tRequestFromNeu := time
END

RequestNoNeu &
STATUS
ordinary
REFINES
RequestNoNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
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grd4 :isNeu = FALSE
THEN
actl :RequestNoNeu := TRUE
tRequestNoNeu :tRequestNoNeu := time
END

RequestToNeu &
STATUS
ordinary
REFINES
RequestToNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestToNeu := TRUE
tRequestToNeu :tRequestToNeu := time
END

FromNeu_SyncSpeed &
STATUS

ordinary
REFINES

FromNeu_SyncSpeed
WHEN

grd1 :RequestFromNeu = TRUE

grd2 :FromNeu_SyncSpeed = FALSE

grd3 :FromNeu_RequestOpenClutch = FALSE

grd4 :Engine_SyncSpeed = TRUE

Expiry2 :time < tRequestFromNeu + Sync_EX
THEN

actl :FromNeu_SyncSpeed := TRUE

tFromNeu_SyncSpeed :tFromNeu_SyncSpeed := time
END

FromNeu_RequestOpenClutch &
STATUS

ordinary
REFINES

FromNeu_RequestOpenClutch
WHEN

grd1 :RequestFromNeu = TRUE

grd2 :FromNeu_SyncSpeed = FALSE

grd3 :FromNeu_RequestOpenClutch = FALSE

Delay1 :time > tRequestFromNeu + OpenClutch_Sync_DE
THEN

actl :FromNeu_RequestOpenClutch := TRUE

tFromNeu_RequestOpenClutch :tFromNeu_RequestOpenClutch := time
END

FromNeu_OpenClutch &
STATUS
ordinary
REFINES
FromNeu_OpenClutch
WHEN
grd1 :FromNeu_RequestOpenClutch = TRUE
grd2 :Error_FromNeu_OpenClutch = FALSE
grd3 :FromNeu_OpenClutch = FALSE
grd4 :Clutch_Open = TRUE
THEN
actl :FromNeu_OpenClutch := TRUE
tFromNeu_OpenClutch :tFromNeu_OpenClutch := time
END

Error_FromNeu_OpenClutch &
STATUS
ordinary
REFINES
Error_FromNeu_OpenClutch
WHEN
grd1 :FromNeu_RequestOpenClutch = TRUE
grd2 :Error_FromNeu_OpenClutch = FALSE
grd3 :FromNeu_OpenClutch = FALSE
THEN
actl :Error_FromNeu_OpenClutch := TRUE
tError_FromNeu_OpenClutch :tError_FromNeu_OpenClutch := time
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END

FromNeu_SetGear_NoClutch &
STATUS
ordinary
REFINES
FromNeu_SetGear_NoClutch
WHEN
grd1 :FromNeu_SyncSpeed = TRUE
grd2 :Error_FromNeu_SetGear_NoClutch = FALSE
grd3 :FromNeu_SetGear_NoClutch = FALSE
grd4 :Gear_Set = TRUE
THEN
actl :FromNeu_SetGear_NoClutch :== TRUE
act2 :isNeu := FALSE
tFromNeu_SetGear_NoClutch :tFromNeu_SetGear_NoClutch := time
END

Error_FromNeu_SetGear_NoClutch &
STATUS
ordinary
REFINES
Error_FromNeu_SetGear_NoClutch
WHEN
grd1 :FromNeu_SyncSpeed = TRUE
grd2 :Error_FromNeu_SetGear_NoClutch = FALSE
grd3 :FromNeu_SetGear_NoClutch = FALSE
grd4 :Gear_Set= TRUE
THEN
actl :Error_FromNeu_SetGear_NoClutch := TRUE
tError_FromNeu_SetGear_NoClutch :tError_FromNeu_SetGear_NoClutch := time
END

FromNeu_SetGear_Clutch &
STATUS
ordinary
REFINES
FromNeu_SetGear_Clutch
WHEN
grd1 :FromNeu_OpenClutch = TRUE
grd2 :Error_FromNeu_SetGear_Clutch = FALSE
grd3 :FromNeu_SetGear_Clutch = FALSE
grd4 :Gear_Set= TRUE
THEN
actl :FromNeu_SetGear_Clutch := TRUE
tFromNeu_SetGear_Clutch :tFromNeu_SetGear_Clutch := time
END

Error_FromNeu_SetGear_Clutch &
STATUS

ordinary
REFINES

Error_FromNeu_SetGear_Clutch
WHEN

grd1 :FromNeu_OpenClutch = TRUE

grd2 :Error_FromNeu_SetGear_Clutch = FALSE

grd3 :FromNeu_SetGear_Clutch = FALSE
THEN

actl :Error_FromNeu_SetGear_Clutch := TRUE

tError_FromNeu_SetGear_Clutch :tError_FromNeu_SetGear_Clutch := time
END

FromNeu_CloseClutch &
STATUS
ordinary
REFINES
FromNeu_CloseClutch
WHEN
grd1 :FromNeu_SetGear_Clutch = TRUE
grd2 :Error_FromNeu_CloseClutch = FALSE
grd3 :FromNeu_CloseClutch = FALSE
grd4 :Clutch_Close = TRUE
THEN
actl :FromNeu_CloseClutch :== TRUE
act2 :isNeu := FALSE
tFromNeu_CloseClutch :tFromNeu_CloseClutch := time
END

Error_FromNeu_CloseClutch &

| 81



Gear Controller Case-study (Time Added by the Plugin)

STATUS
ordinary
REFINES
Error_FromNeu_CloseClutch
WHEN
grd1 :FromNeu_SetGear_Clutch = TRUE
grd2 :Error_FromNeu_CloseClutch = FALSE
grd3 :FromNeu_CloseClutch = FALSE
THEN
actl :Error_FromNeu_CloseClutch := TRUE
tError_FromNeu_CloseClutch :tError_FromNeu_CloseClutch := time
END

ToNeu_ZeroTorque &  // First Event of Senarion3
STATUS

ordinary
REFINES

ToNeu_ZeroTorque
WHEN

grdl :RequestToNeu = TRUE

grd2 :ToNeu_ZeroTorque = FALSE

grd3 :ToNeu_RequestOpenClutch = FALSE

grd4 :Engine_ZeroTorque = TRUE

Expiry3 :time < tRequestToNeu + Zero_EX
THEN

actl :ToNeu_ZeroTorque := TRUE

tToNeu_ZeroTorque :tToNeu_ZeroTorque := time
END

ToNeu_RequestOpenClutch &
STATUS

ordinary
REFINES

ToNeu_RequestOpenClutch
WHEN

grd1 :RequestToNeu = TRUE

grd2 :ToNeu_ZeroTorque = FALSE

grd3 :ToNeu_RequestOpenClutch = FALSE

Delay?2 :time > tRequestToNeu + OpenClutch_Zero DE
THEN

actl :-ToNeu_RequestOpenClutch := TRUE

tToNeu_RequestOpenClutch :tToNeu_RequestOpenClutch := time
END

ToNeu_OpenClutch &
STATUS
ordinary
REFINES
ToNeu_OpenClutch
WHEN
grd1 :ToNeu_RequestOpenClutch = TRUE
grd2 :ToNeu_OpenClutch = FALSE
grd3 :Error_ToNeu_OpenClutch = FALSE
grd4 :Clutch_Open = TRUE
THEN
actl :ToNeu_OpenClutch := TRUE
tToNeu_OpenClutch :tToNeu_OpenClutch := time
END

Error_ToNeu_OpenClutch &
STATUS

ordinary
REFINES

Error_ToNeu_OpenClutch
WHEN

grd1 :ToNeu_RequestOpenClutch = TRUE

grd2 :ToNeu_OpenClutch = FALSE

grd3 :Error_ToNeu_OpenClutch = FALSE
THEN

actl :Error_ToNeu_OpenClutch := TRUE

tError_ToNeu_OpenClutch :tError_ToNeu_OpenClutch := time
END

ToNeu_Release_NoClutch &
STATUS
ordinary
REFINES
ToNeu_Release_NoClutch
WHEN
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grd1 :ToNeu_ZeroTorque = TRUE

grd2 :ToNeu_Release_NoClutch = FALSE

grd3 :Error_ToNeu_Release_NoClutch = FALSE

grd4 :Gear_Release = TRUE
THEN

actl :-ToNeu_Release_NoClutch := TRUE

act2 :isNeu := TRUE

tToNeu_Release_NoClutch :tToNeu_Release_NoClutch := time
END

Error_ToNeu_Release_NoClutch &
STATUS

ordinary
REFINES

Error_ToNeu_Release_NoClutch
WHEN

grd1 :ToNeu_ZeroTorque = TRUE

grd2 :ToNeu_Release_NoClutch = FALSE

grd3 :Error_ToNeu_Release_NoClutch = FALSE
THEN

actl :Error_ToNeu_Release_NoClutch := TRUE

tError_ToNeu_Release_NoClutch :tError_ToNeu_Release_NoClutch := time
END

ToNeu_Release_Clutch &
STATUS
ordinary
REFINES
ToNeu_Release_Clutch
WHEN
grd1 :ToNeu_OpenClutch = TRUE
grd2 :ToNeu_Release_Clutch = FALSE
grd3 :Error_ToNeu_Release_Clutch = FALSE
grd4 :Gear_Release = TRUE
THEN
actl :ToNeu_Release_Clutch := TRUE
tToNeu_Release_Clutch :tToNeu_Release_Clutch := time
END

Error_ToNeu_Release_Clutch &
STATUS

ordinary
REFINES

Error_ToNeu_Release_Clutch
WHEN

grd1 :ToNeu_OpenClutch = TRUE

grd2 :ToNeu_Release_Clutch = FALSE

grd3 :Error_ToNeu_Release_Clutch = FALSE
THEN

actl :Error_ToNeu_Release_Clutch := TRUE

tError_ToNeu_Release_Clutch :tError_ToNeu_Release_Clutch := time
END

ToNeu_CloseClutch &
STATUS
ordinary
REFINES
ToNeu_CloseClutch
WHEN
grd1 :ToNeu_Release_Clutch = TRUE
grd2 :ToNeu_CloseClutch = FALSE
grd3 :Error_ToNeu_CloseClutch = FALSE
grd4 :Clutch_Close = TRUE
THEN
actl :-ToNeu_CloseClutch := TRUE
act2 :isNeu := TRUE
tToNeu_CloseClutch :tToNeu_CloseClutch := time
END

Error_ToNeu_CloseClutch &  // Last Event of Senarion3
STATUS
ordinary
REFINES
Error_ToNeu_CloseClutch
WHEN
grd1 :ToNeu_Release_Clutch = TRUE
grd2 :ToNeu_CloseClutch = FALSE
grd3 :Error_ToNeu_CloseClutch = FALSE
THEN
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actl :Error_ToNeu_CloseClutch := TRUE
tError_ToNeu_CloseClutch :tError_ToNeu_CloseClutch := time
END

NoNeu_ZeroTorque &  // First Event of Senarion2
STATUS
ordinary
REFINES
NoNeu_ZeroTorque
WHEN
grd1 :RequestNoNeu = TRUE
grd2 :NoNeu_ZeroTorque = FALSE
grd3 :NoNeu_RequestOpenClutch_Releasing = FALSE
grd4 :Engine_ZeroTorque = TRUE
Expiry4 :time < tRequestNoNeu + Zero_EX
THEN
actl :NoNeu_ZeroTorque := TRUE
tNoNeu_ZeroTorque :tNoNeu_ZeroTorque := time
END

NoNeu_RequestOpenClutch_Releasing &
STATUS

ordinary
REFINES

NoNeu_RequestOpenClutch_Releasing
WHEN

grd1 :RequestNoNeu = TRUE

grd2 :NoNeu_ZeroTorque = FALSE

grd3 :NoNeu_RequestOpenClutch_Releasing = FALSE

Delay3 :time > tRequestNoNeu + OpenClutch_Zero_DE
THEN

actl :NoNeu_RequestOpenClutch_Releasing := TRUE

tNoNeu_RequestOpenClutch_Releasing :tNoNeu_RequestOpenClutch_Releasing := time
END

NoNeu_OpenClutch_Releasing &
STATUS
ordinary
REFINES
NoNeu_OpenClutch_Releasing
WHEN
grd1 :NoNeu_OpenClutch_Releasing = TRUE
grd2 :NoNeu_OpenClutch_Releasing = FALSE
grd3 :Error_NoNeu_OpenClutch_Releasing = FALSE
grd4 :Clutch_Open = TRUE
THEN
actl :NoNeu_OpenClutch_Releasing := TRUE
tNoNeu_OpenClutch_Releasing :tNoNeu_OpenClutch_Releasing := time
END

Error_NoNeu_OpenClutch_Releasing &
STATUS

ordinary
REFINES

Error_NoNeu_OpenClutch_Releasing
WHEN

grd1 :NoNeu_RequestOpenClutch_Releasing = TRUE

grd2 :NoNeu_OpenClutch_Releasing = FALSE

grd3 :Error_NoNeu_OpenClutch_Releasing = FALSE
THEN

actl :Error_NoNeu_OpenClutch_Releasing :== TRUE

tError_NoNeu_OpenClutch_Releasing :tError_NoNeu_OpenClutch_Releasing := time
END

NoNeu_Release_NoClutch &
STATUS
ordinary
REFINES
NoNeu_Release_NoClutch
WHEN
grd1 :NoNeu_ZeroTorque = TRUE
grd2 :NoNeu_Release_NoClutch = FALSE
grd3 :Error_NoNeu_Release_NoClutch = FALSE
grd4 :Gear_Release = TRUE
THEN
actl :NoNeu_Release_NoClutch := TRUE
tNoNeu_Release_NoClutch :tNoNeu_Release_NoClutch := time
END
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Error_NoNeu_Release_NoClutch &
STATUS

ordinary
REFINES

Error_NoNeu_Release_NoClutch
WHEN

grd1 :NoNeu_ZeroTorque = TRUE

grd2 :NoNeu_Release_NoClutch = FALSE

grd3 :Error_NoNeu_Release_NoClutch = FALSE
THEN

actl :Error_NoNeu_Release_NoClutch := TRUE

tError_NoNeu_Release_NoClutch :tError_NoNeu_Release_NoClutch := time
END

NoNeu_Release_Clutch &
STATUS
ordinary
REFINES
NoNeu_Release_Clutch
WHEN
grd1 :NoNeu_OpenClutch_Releasing = TRUE
grd2 :NoNeu_Release_Clutch = FALSE
grd3 :Error_NoNeu_Release_Clutch = FALSE
grd4 :Gear_Release = TRUE
THEN
actl :NoNeu_Release_Clutch := TRUE
tNoNeu_Release_Clutch :tNoNeu_Release_Clutch := time
END

Error_NoNeu_Release_Clutch &
STATUS

ordinary
REFINES

Error_NoNeu_Release_Clutch
WHEN

grd1 :NoNeu_OpenClutch_Releasing = TRUE

grd2 :NoNeu_Release_Clutch = FALSE

grd3 :Error_NoNeu_Release_Clutch = FALSE
THEN

actl :Error_NoNeu_Release_Clutch := TRUE

tError_NoNeu_Release_Clutch :tError_NoNeu_Release_Clutch := time
END

NoNeu_SyncSpeed &
STATUS

ordinary
REFINES

NoNeu_SyncSpeed
WHEN

grd1 :NoNeu_Release_NoClutch = TRUE

grd2 :NoNeu_SyncSpeed = FALSE

grd3 :NoNeu_RequestOpenClutch_Setting = FALSE

grd4 :Engine_SyncSpeed= TRUE

Expiry5 :time < tNoNeu_Release NoClutch + Sync EX
THEN

actl :NoNeu_SyncSpeed := TRUE

tNoNeu_SyncSpeed :tNoNeu_SyncSpeed := time
END

NoNeu_RequestOpenClutch_Setting &
STATUS

ordinary
REFINES

NoNeu_RequestOpenClutch_Setting
WHEN

grd1 :NoNeu_Release_NoClutch = TRUE

grd2 :NoNeu_SyncSpeed = FALSE

grd3 :NoNeu_RequestOpenClutch_Setting = FALSE

Delay4 :time > tNoNeu_Release_NoClutch + OpenClutch_Sync DE
THEN

actl :NoNeu_RequestOpenClutch_Setting := TRUE

tNoNeu_RequestOpenClutch_Setting :tNoNeu_RequestOpenClutch_Setting := time
END

NoNeu_OpenClutch_Setting &
STATUS
ordinary
REFINES
NoNeu_OpenClutch_Setting
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WHEN
grd1 :NoNeu_RequestOpenClutch_Setting = TRUE
grd2 :Error_NoNeu_OpenClutch_Setting = FALSE
grd3 :NoNeu_OpenClutch_Setting = FALSE
grd4 :Clutch_Open = TRUE
THEN
actl :NoNeu_OpenClutch_Setting := TRUE
tNoNeu_OpenClutch_Setting :tNoNeu_OpenClutch_Setting := time
END

Error_NoNeu_OpenClutch_Setting 2
STATUS

ordinary
REFINES

Error_NoNeu_OpenClutch_Setting
WHEN

grd1 :NoNeu_RequestOpenClutch_Setting = TRUE

grd2 :Error_NoNeu_OpenClutch_Setting = FALSE

grd3 :NoNeu_OpenClutch_Setting = FALSE
THEN

actl :Error_NoNeu_OpenClutch_Setting := TRUE

tError_NoNeu_OpenClutch_Setting :tError_NoNeu_OpenClutch_Setting := time
END

NoNeu_SetGear_NoClutch &
STATUS
ordinary
REFINES
NoNeu_SetGear_NoClutch
WHEN
grd1 :NoNeu_SyncSpeed = TRUE
grd2 :Error_NoNeu_SetGear_NoClutch = FALSE
grd3 :NoNeu_SetGear_NoClutch = FALSE
grd4 :Gear_Set = TRUE
THEN
actl :NoNeu_SetGear_NoClutch := TRUE
tNoNeu_SetGear_NoClutch :tNoNeu_SetGear_NoClutch := time
END

Error_NoNeu_SetGear_NoClutch &
STATUS

ordinary
REFINES

Error_NoNeu_SetGear_NoClutch
WHEN

grd1 :NoNeu_SyncSpeed = TRUE

grd2 :Error_NoNeu_SetGear_NoClutch = FALSE

grd3 :NoNeu_SetGear_NoClutch = FALSE
THEN

actl :Error_NoNeu_SetGear_NoClutch := TRUE

tError_NoNeu_SetGear_NoClutch :tError_NoNeu_SetGear_NoClutch := time
END

NoNeu_SetGear_ReleasingClutch 2
STATUS
ordinary
REFINES
NoNeu_SetGear_ReleasingClutch
WHEN
grd1 :NoNeu_Release_Clutch = TRUE
grd2 :Error_NoNeu_SetGear_ReleasingClutch = FALSE
grd3 :NoNeu_SetGear_ReleasingClutch = FALSE
grd4 :Gear_Set = TRUE
THEN
actl :NoNeu_SetGear_ReleasingClutch := TRUE
tNoNeu_SetGear_ReleasingClutch :tNoNeu_SetGear_ReleasingClutch := time
END

Error_NoNeu_SetGear_ReleasingClutch &
STATUS

ordinary
REFINES

Error_NoNeu_SetGear_ReleasingClutch
WHEN

grd1 :NoNeu_Release_Clutch = TRUE

grd2 :Error_NoNeu_SetGear_ReleasingClutch = FALSE

grd3 :NoNeu_SetGear_ReleasingClutch = FALSE
THEN

actl :Error_NoNeu_SetGear_ReleasingClutch := TRUE
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tError_NoNeu_SetGear_ReleasingClutch :tError_NoNeu_SetGear_ReleasingClutch := time
END

NoNeu_SetGear_SettingClutch &
STATUS
ordinary
REFINES
NoNeu_SetGear_SettingClutch
WHEN
grd1 :NoNeu_OpenClutch_Setting = TRUE
grd2 :Error_NoNeu_SetGear_SettingClutch = FALSE
grd3 :NoNeu_SetGear_SettingClutch = FALSE
grd4 :Gear_Set = TRUE
THEN
actl :NoNeu_SetGear_SettingClutch :== TRUE
tNoNeu_SetGear_SettingClutch :tNoNeu_SetGear_SettingClutch := time
END

Error_NoNeu_SetGear_SettingClutch 2
STATUS

ordinary
REFINES

Error_NoNeu_SetGear_SettingClutch
WHEN

grd1 :NoNeu_OpenClutch_Setting = TRUE

grd2 :Error_NoNeu_SetGear_SettingClutch = FALSE

grd3 :NoNeu_SetGear_SettingClutch = FALSE
THEN

actl :Error_NoNeu_SetGear_SettingClutch :== TRUE

tError_NoNeu_SetGear_SettingClutch :tError_NoNeu_SetGear_SettingClutch := time
END

NoNeu_CloseClutch_Setting &
STATUS
ordinary
REFINES
NoNeu_CloseClutch_Setting
WHEN
grd1 :NoNeu_SetGear_SettingClutch = TRUE
grd2 :Error_NoNeu_CloseClutch_Setting = FALSE
grd3 :NoNeu_CloseClutch_Setting = FALSE
grd4 :Clutch_Close = TRUE
THEN
actl :NoNeu_CloseClutch_Setting := TRUE
tNoNeu_CloseClutch_Setting :tNoNeu_CloseClutch_Setting := time
END

Error_NoNeu_CloseClutch_Setting &
STATUS

ordinary
REFINES

Error_NoNeu_CloseClutch_Setting
WHEN

grd1 :NoNeu_SetGear_SettingClutch = TRUE

grd2 :Error_NoNeu_CloseClutch_Setting = FALSE

grd3 :NoNeu_CloseClutch_Setting = FALSE
THEN

actl :Error_NoNeu_CloseClutch_Setting := TRUE

tError_NoNeu_CloseClutch_Setting :tError_NoNeu_CloseClutch_Setting := time
END

NoNeu_CloseClutch_Releasing &
STATUS
ordinary
REFINES
NoNeu_CloseClutch_Releasing
WHEN
grd1 :NoNeu_SetGear_ReleasingClutch = TRUE
grd2 :Error_NoNeu_CloseClutch_Releasing = FALSE
grd3 :NoNeu_CloseClutch_Releasing = FALSE
grd4 :Clutch_Close = TRUE
THEN
actl :NoNeu_CloseClutch_Releasing := TRUE
tNoNeu_CloseClutch_Releasing :tNoNeu_CloseClutch_Releasing := time
END

Error_NoNeu_CloseClutch_Releasing &

STATUS
ordinary
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REFINES
Error_NoNeu_CloseClutch_Releasing
WHEN
grd1 :NoNeu_SetGear_ReleasingClutch = TRUE
grd2 :Error_NoNeu_CloseClutch_Releasing = FALSE
grd3 :NoNeu_CloseClutch_Releasing = FALSE
THEN
actl :Error_NoNeu_CloseClutch_Releasing := TRUE
tError_NoNeu_CloseClutch_Releasing :tError_NoNeu_CloseClutch_Releasing := time
END

Engine_Request_SyncSpeed &
STATUS

ordinary
WHEN

grd1 :RequestFromNeu = TRUE v NoNeu_Release_NoClutch = TRUE

grd2 :Engine_Request_SyncSpeed = FALSE
THEN

actl :Engine_Request_SyncSpeed := TRUE

tEngine_Request_SyncSpeed :tEngine_Request_SyncSpeed := time
END

Engine_SyncSpeed &
STATUS

ordinary
REFINES

Engine_SyncSpeed
WHEN

grd1 :Engine_Request_SyncSpeed = TRUE

grd2 :Engine_SyncSpeed = FALSE

grd3 :Engine_WaitForSyncClutch = FALSE
THEN

actl :Engine_SyncSpeed := TRUE

tEngine_SyncSpeed :tEngine_SyncSpeed := time
END

Engine_WaitForSyncClutch &
STATUS

ordinary
REFINES

Engine_WaitForSyncClutch
WHEN

grd1 :Engine_Request_SyncSpeed = TRUE

grd2 :Engine_SyncSpeed = FALSE

grd3 :Engine_WaitForSyncClutch = FALSE
THEN

actl :Engine_WaitForSyncClutch := TRUE

tEngine_WaitForSyncClutch :tEngine_WaitForSyncClutch := time
END

Engine_Request_ZeroTorque &
STATUS

ordinary
WHEN

grd1 :RequestToNeu = TRUE Vv RequestNoNeu = TRUE

grd2 :Engine_Request_ZeroTorque = FALSE
THEN

actl :Engine_Request_ZeroTorque :== TRUE

tEngine_Request_ZeroTorque :tEngine_Request_ZeroTorque := time
END

Engine_ZeroTorque &
STATUS

ordinary
REFINES

Engine_ZeroTorque
WHEN

grd1 :Engine_Request_ZeroTorque = TRUE

grd2 :Engine_ZeroTorque = FALSE

grd3 :Engine_WaitForZeroClutch = FALSE
THEN

actl :Engine_ZeroTorque := TRUE

tEngine_ZeroTorque :tEngine_ZeroTorque := time
END

Engine_WaitForZeroClutch &
STATUS
ordinary
REFINES
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Engine_WaitForZeroClutch
WHEN
grd1 :Engine_Request_ZeroTorque = TRUE
grd2 :Engine_ZeroTorque = FALSE
grd3 :Engine_WaitForZeroClutch = FALSE
THEN
actl :Engine_WaitForZeroClutch := TRUE
tEngine_WaitForZeroClutch :tEngine_WaitForZeroClutch := time
END

Clutch_Request_Open &
STATUS
ordinary

WHEN
grd1 _FromNeu_RequestOpenClutch = TRUE v ToNeu_RequestOpenClutch = TRUE v
‘NoNeu_RequestOpenClutch_Releasing = TRUE v NoNeu_RequestOpenClutch_Setting = TRUE
grd2 :Clutch_Request_Open = FALSE
THEN
actl :Clutch_Request_Open := TRUE
END

Clutch_Open &
STATUS

ordinary
REFINES

Clutch_Open
WHEN

grd1 :Clutch_Request_Open = TRUE

grd2 :Clutch_Open = FALSE

grd3 :Error_Clutch_Open = FALSE
THEN

actl :Clutch_Open := TRUE
END

Error_Clutch_Open &
STATUS

ordinary
REFINES

Error_Clutch_Open
WHEN

grd1 :Clutch_Request_Open = TRUE

grd2 :Clutch_Open = FALSE

grd3 :Error_Clutch_Open = FALSE
THEN

actl :Error_Clutch_Open := TRUE
END

Clutch_Request_Close &
STATUS
ordinary

WHEN
grd1 :FromNeu_SetGear_CIutch = TRUE Vv ToNeu_Release_Clutch = TRUE v
NoNeu_SetGear_ReleasingClutch = TRUE v NoNeu_SetGear_SettingClutch= TRUE
grd2 :Clutch_Request_Close = FALSE
THEN
actl :Clutch_Request_Close := TRUE
END

Clutch_Close &
STATUS

ordinary
REFINES

Clutch_Close
WHEN

grd1 :Clutch_Request_Close = TRUE

grd2 :Clutch_Close = FALSE

grd3 :Error_Clutch_Close = FALSE
THEN

actl :Clutch_Close := TRUE
END

Error_Clutch_Close &
STATUS
ordinary
REFINES
Error_Clutch_Close
WHEN
grd1 :Clutch_Request_Close = TRUE
grd2 :Clutch_Close = FALSE
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grd3 :Error_Clutch_Close = FALSE

THEN

actl :Error_Clutch_Close := TRUE
END

Gear_Request_Release =
STATUS

ordinary
WHEN

grd1 .ToNeu_ZeroTorque = TRUE v ToNeu_OpenClutch = TRUE v

‘NoNeu_ZeroTorque = TRUE v NoNeu_OpenClutch_Releasing= TRUE
grd2 :Gear_Request_Release = FALSE

THEN
actl :Gear_Request_Release := TRUE

END

Gear_Release &
STATUS

ordinary
REFINES

Gear_Release
WHEN

grd1 :Gear_Request_Release = TRUE

grd2 :Gear_Release = FALSE

grd3 :Error_Gear_Release = FALSE
THEN

actl :Gear_Release :== TRUE
END

Error_Gear_Release
STATUS

ordinary
REFINES

Error_Gear_Release
WHEN

grdl :Gear_Request_Release = TRUE

grd2 :Gear_Release = FALSE

grd3 :Error_Gear_Release = FALSE
THEN

actl :Error_Gear_Release := TRUE
END

Gear_Request_Set &
STATUS
ordinary
WHEN
FromNeu_SyncSpeed = TRUE Vv FromNeu_OpenClutch = TRUE v
grd1 :NoNeu_Release_Clutch = TRUE v NoNeu_SyncSpeed = TRUE v
NoNeu_OpenClutch_Setting = TRUE
grd2 :Gear_Request_Set = FALSE
THEN
actl :Gear_Request_Set := TRUE
END

Gear_Set &
STATUS

ordinary
REFINES

Gear_Set
WHEN

grdl :Gear_Request_Set = TRUE

grd2 :Gear_Set = FALSE

grd3 :Error_Gear_Set = FALSE
THEN

actl :Gear_Set := TRUE
END

Error_Gear_Set &
STATUS

ordinary
REFINES

Error_Gear_Set
WHEN

grd1 :Gear_Request_Set = TRUE

grd2 :Gear_Set = FALSE

grd3 :Error_Gear_Set = FALSE
THEN

actl :Error_Gear_Set := TRUE
END

90



| Gear Controller Case-study (Time Added by the Plugin)

FINAL 2
extended
STATUS

ordinary
REFINES

FINAL
WHEN
FromNeu_SetGear_NoClutch = TRUE v NoNeu_SetGear_NoClutch = TRUE v
.ToNeu_Release_NoClutch = TRUE v FromNeu_CloseClutch = TRUE v
"NoNeu_CloseClutch_Setting = TRUE v NoNeu_CloseClutch_Releasing = TRUE v
ToNeu_CloseClutch = TRUE

grdl

THEN
actl :RequestFromNeu = FALSE
act2 :RequestNoNeu = FALSE
act3 :RequestToNeu := FALSE
act4 :FromNeu_SyncSpeed = FALSE
act5 :FromNeu_OpenClutch := FALSE
act6 :FromNeu_SetGear_NoClutch :=FALSE
act7 :FromNeu_SetGear_Clutch = FALSE
act8 :FromNeu_CloseClutch := FALSE
act9 :ToNeu_Release_NoClutch := FALSE
act10 :ToNeu_CIoseCIutch := FALSE
actll :ToNeu_ZeroTorque:=FALSE  // Senario3 Flage
act12 :ToNeu_OpenClutch :==FALSE  // Senario3 Flage
actl3 :ToNeu_Release_Clutch:=FALSE  // Senario3 Flage
actl4 :NoNeu_ZeroTorque:=FALSE  // Senario2 Flage
act15 :NoNeu_OpenClutch_Releasing := FALSE
act16 :NoNeu_Release_NoClutch:=FALSE  // Senario2 Flage
actl7 :NoNeu_Release_Clutch:=FALSE  // Senario2 Flage
act18 :NoNeu_SyncSpeed := FALSE  // Senario2 Flage
act19 :NoNeu_OpenClutch_Setting -== FALSE  // Senario2 Flage
act20 :NoNeu_SetGear_NoClutch:= FALSE  // Senario2 Flage
act21 :NoNeu_SetGear_ReleasingClutch:= FALSE ~ // Senario2 Flage
act22 :NoNeu_SetGear_SettingClutch:= FALSE ~ // Senario2 Flage
act23 :NoNeu_CloseClutch_Setting:= FALSE  // Senario2 Flage
act24 :NoNeu_CloseClutch_Releasing:= FALSE ~ // Senario2 Flage
act25 :Engine_SyncSpeed = FALSE
act26 :Engine_WaitForSyncClutch := FALSE
act27 :Engine_ZeroTorque = FALSE
act28 :Engine_WaitForZeroClutch := FALSE
act29 :Clutch_Open := FALSE  // Clutch Flags
act30 :Clutch_Close :=FALSE  // Clutch Flags
act31 :Gear_Release :==FALSE  // Gear Flags
act32 :Gear_Set :=FALSE  // Gear Flags
act33 :FromNeu_RequestOpenClutch :=FALSE ~ // Senariol Flag
act34 :ToNeu_RequestOpenClutch :=FALSE  // Senario3 Flag
act35 :NoNeu_RequestOpenClutch_Releasing .= FALSE  // Senario2 Flag
act36 :NoNeu_RequestOpenClutch_Setting :=FALSE ~ // Senario2 Flag
act37 :Engine_Request_SyncSpeed := FALSE  // Engine Flgas
act38 :Engine_Request_ZeroTorque := FALSE  // Engine Flgas
act39 :Clutch_Request_Open := FALSE  // Clutch Flags
act40 :Clutch_Request_Close := FALSE  // Clutch Flags
actdl :Gear_Request_Release := FALSE  // Gear Flags
act42 :Gear_Request_Set := FALSE /I Gear Flags

END

Tick_Tock &
extended
STATUS
ordinary
REFINES
Tick_Tock
ANY
tick
WHERE
tick :tick > 0
Deadlmelo FromNeu_SyncSpeed = TRUE /4 FromNeu_SetGear_NoClutch = FALSE A Error_FromNeu_SetGear_NoClutch = FALSE =
time + tick < tFromNeu_SyncSpeed + SetGear DL
Deadllnell FromNeu_OpenClutch = TRUE A Error_FromNeu_SetGear_Clutch = FALSE 4 FromNeu_SetGear_Clutch = FALSE = time +
tick < tFromNeu_OpenClutch + SetGear_DL
DeadllnelZ FromNeu_SetGear_Clutch = TRUE 4 Error_FromNeu_CloseClutch = FALSE /1 FromNeu_CloseClutch = FALSE = time + tick
<tFromNeu_SetGear Clutch + CloseClutch_DL
Deadlme14 ToNeu_ZeroTorque = TRUE / ToNeu_Release_NoClutch = FALSE A Error_ToNeu_Release_NoClutch = FALSE = time + tick
<tToNeu_ZeroTorque + Release DL
DeadlmelS ToNeu_OpenClutch = TRUE / ToNeu_Release_Clutch = FALSE 4 Error_ToNeu_Release_Clutch = FALSE = time + tick <
tToNeu_OpenClutch + Release_DL
DeadlmelG ToNeu_Release_Clutch = TRUE / Error_ToNeu_CloseClutch = FALSE 2 ToNeu_CloseClutch = FALSE = time + tick <
tToNeu_Release_Clutch + CloseClutch_DL
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Deadllnels NoNeu_OpenClutch_Releasing = TRUE /4 NoNeu_Release_Clutch = FALSE / Error_NoNeu_Release_Clutch = FALSE = time
+ tick <tNoNeu_ OpenClutch Releasing + Release DL

DeadlmelQ NoNeu_ZeroTorque = TRUE A NoNeu_Release_NoClutch = FALSE 4 Error_NoNeu_Release_NoClutch = FALSE = time + tick
<tNoNeu_ZeroTorque + Release_DL

DeadllneZl NoNeu_SyncSpeed = TRUE 2 NoNeu_SetGear_NoClutch = FALSE 4 Error_NoNeu_SetGear_NoClutch = FALSE = time + tick
<tNoNeu_SyncSpeed + SetGear DL

Deadllne22 NoNeu_OpenClutch_Setting = TRUE /1 NoNeu_SetGear_SettingClutch = FALSE 4 Error_NoNeu_SetGear_SettingClutch =
FALSE = time + tick < tNoNeu OpenClutch_Setting + SetGear DL

Deadllne23 NoNeu_SetGear_SettingClutch = TRUE A NoNeu_CloseClutch_Setting = FALSE 2 Error_NoNeu_CloseClutch_Setting = FALSE
= time + tick <tNoNeu_SetGear SettingClutch + CloseClutch_ DL

Deadlln624 NoNeu_Release_Clutch = TRUE /4 Error_NoNeu_SetGear_ReleasingClutch = FALSE 4 NoNeu_SetGear_ReleasingClutch =
FALSE = time + tick <tNoNeu_Release Clutch + SetGear DL

Deadlln625 NoNeu_SetGear_ReleasingClutch = TRUE 2 NoNeu_CloseClutch_Releasing = FALSE 2 Error_NoNeu_CloseClutch_Releasing
= FALSE = time + tick <tNoNeu_SetGear_ReleasingClutch + CloseClutch_DL

DeadlmeZ? FromNeu_RequestOpenClutch = TRUE 2 FromNeu_OpenClutch = FALSE /4 Error_FromNeu_OpenClutch = FALSE = time +
tick < tFromNeu_ RequestOpenClutch + OpenClutch DL

Deadllne28 RequestToNeu = TRUE A ToNeu_ZeroTorque = FALSE 4 ToNeu_RequestOpenClutch = FALSE = time + tick < tRequestToNeu
+ Zero_DL

Deadllne29 ToNeu_RequestOpenClutch = TRUE 4 ToNeu_OpenClutch = FALSE 2 Error_ToNeu_OpenClutch = FALSE = time + tick <
tToNeu_RequestOpenClutch + OpenClutch_DL

Deadlme30 RequestNoNeu = TRUE 2 NoNeu_RequestOpenClutch_Releasing = FALSE A NoNeu_ZeroTorque = FALSE = time + tick <
tRequestNoNeu + Zero_DL

Deadlme3l NoNeu_RequestOpenClutch_Releasing = TRUE 4 NoNeu_OpenClutch_Releasing = FALSE A
Error_NoNeu_OpenClutch_Releasing = FALSE = time + tick < tNoNeu_RequestOpenClutch_Releasing + OpenClutch_DL

DeadllneSZ NoNeu_Release_NoClutch = TRUE 2 NoNeu_RequestOpenClutch_Setting = FALSE 2 NoNeu_SyncSpeed = FALSE = time +
tick < tNoNeu_Release_NoClutch + Sync_DL

Deadllne33 NoNeu_RequestOpenClutch_Setting = TRUE /A NoNeu_OpenClutch_Setting = FALSE /4 Error_NoNeu_OpenClutch_Setting =
FALSE = time + tick < tNoNeu_RequestOpenClutch_Setting + OpenClutch_DL

Deadllne34 RequestFromNeu = TRUE 4 FromNeu_RequestOpenClutch = FALSE /A FromNeu_SyncSpeed = FALSE = time + tick <
tRequestFromNeu + Sync_DL

Deadl|ne35 :RequestFromNeu = TRUE A Engine_Request_SyncSpeed = FALSE = time + tick < tRequestFromNeu + Channel DL

Deadl|ne36 NoNeu_Release_NoClutch = TRUE A Engine_Request_SyncSpeed = FALSE = time + tick < tNoNeu_Release_NoClutch +
Channel_DL

Deadlme37 :RequestToNeu = TRUE A Engine_Request_ZeroTorque = FALSE = time + tick < tRequestToNeu + Channel DL

Deadline38 :RequestNoNeu = TRUE A Engine_Request_ZeroTorque = FALSE = time + tick < tRequestNoNeu + Channel DL

Deadllne39 Engine_ZeroTorque = TRUE A NoNeu_ZeroTorque = FALSE A ToNeu_ZeroTorque = FALSE = time + tick <
tEngine_ZeroTorque + Channel_DL

Deadl|ne40 Engine_SyncSpeed = TRUE A FromNeu_SyncSpeed = FALSE A NoNeu_SyncSpeed = FALSE = time + tick <
tEngine_SyncSpeed + Channel_DL

Deadllne4l Engine_Request_SyncSpeed = TRUE A Engine_SyncSpeed = FALSE A Engine_WaitForSyncClutch = FALSE = time + tick <
tEngine_Request_SyncSpeed + Engine_Sync_DL

Deadlme42 Engine_Request_ZeroTorque = TRUE A Engine_WaitForZeroClutch = FALSE A Engine_ZeroTorque = FALSE = time + tick <
tEngine_Request_ZeroTorque + Engine_Zero_DL

THEN
actl :time :=time-+tick
END

END
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Machine m10

MACHINE
m10

REFINES
m9

SEES
c6

VARIABLES
isNeu  // Gear Status
RequestFromNeu  // Flags
RequestNoNeu  // Flags
RequestToNeu  // Flags
FromNeu_SyncSpeed  // Senariol
FromNeu_OpenClutch  // Flage
FromNeu_SetGear_NoClutch /I Flage
FromNeu_SetGear_Clutch /I Flage
FromNeu_CloseClutch  // Flage
Error_FromNeu_OpenClutch /I Flage
Error_FromNeu_SetGear_NoClutch  // Flage
Error_FromNeu_SetGear_Clutch  // Flage
Error_FromNeu_CloseClutch ~ // Senariol
ToNeu_ZeroTorque  // Senario3 Flage
ToNeu_OpenClutch /I Senario3 Flage
Error_ToNeu_OpenClutch  // Senario3 Flage
ToNeu_Release_NoClutch  // Senario3 Flage
Error_ToNeu_Release_NoClutch  // Senario3 Flage
ToNeu_Release_Clutch  // Senario3 Flage
Error_ToNeu_Release_Clutch  // Senario3 Flage
ToNeu_CloseClutch  // Senario3 Flage
Error_ToNeu_CloseClutch  // Senario3 Flage
NoNeu_ZeroTorque  // Senario2 Flage
NoNeu_Release_NoClutch /I Senario2 Flage
NoNeu_OpenClutch_Releasing  // Senario2 Flage
NoNeu_Release_Clutch /I Senario2 Flage
NoNeu_SyncSpeed  // Senario2 Flage
NoNeu_OpenClutch_Setting /I Senario2 Flage
NoNeu_SetGear_NoClutch /I Senario2 Flage
NoNeu_SetGear_ReleasingClutch  // Senario2 Flage
NoNeu_SetGear_SettingClutch ~ // Senario2 Flage
NoNeu_CloseClutch_Releasing  // Senario2 Flage
NoNeu_CloseClutch_Setting ~ // Senario2 Flage
Error_NoNeu_OpenClutch_Releasing  // Senario2 Flage
Error_NoNeu_Release_Clutch  // Senario2 Flage
Error_NoNeu_Release_NoClutch  // Senario2 Flage
Error_NoNeu_OpenClutch_Setting  // Senario2 Flage
Error_NoNeu_SetGear_NoClutch /I Senario2 Flage
Error_NoNeu_SetGear_ReleasingClutch /I Senario2 Flage
Error_NoNeu_SetGear_SettingClutch /I Senario2 Flage
Error_NoNeu_CloseClutch_Releasing  // Senario2 Flage
Error_NoNeu_CloseClutch_Setting /I Senario2 Flage
Engine_SyncSpeed /I Engine Flags
Engine_WaitForSyncClutch /I Engine Flgas
Engine_ZeroTorque  // Engine Flgas
Engine_WaitForZeroClutch  // Engine Flgas
Clutch_Open  // Clutch Flags
Error_Clutch_Open /I Clutch Flags
Clutch_Close  // Clutch Flags
Error_Clutch_Close  // Clutch Flags
Gear_Release  // Gear Flags
Error_Gear_Release  // Gear Flags
Gear_Set  // Gear Flags
Error_Gear_Set  // Gear Flags
FromNeu_RequestOpenClutch  // Senariol Flag
ToNeu_RequestOpenClutch  // Senario3 Flag
NoNeu_RequestOpenClutch_Releasing ~ // Senario2 Flag
NoNeu_RequestOpenClutch_Setting  // Senario2 Flag
Engine_Request_SyncSpeed  // Engine Flgas
Engine_Request_ZeroTorque /I Engine Flgas
Clutch_Request_Open /I Clutch Flags
Clutch_Request_Close  // Clutch Flags
Gear_Request_Release  // Gear Flags
Gear_Request_Set  // Gear Flags
time
tRequestFromNeu
tFromNeu_SyncSpeed
tFromNeu_SetGear_NoClutch
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tError_FromNeu_SetGear_NoClutch
tFromNeu_OpenClutch
tError_FromNeu_SetGear_Clutch
tFromNeu_SetGear_Clutch
tError_FromNeu_CloseClutch
tFromNeu_CloseClutch
tRequestToNeu
tToNeu_ZeroTorque
tToNeu_Release_NoClutch
tError_ToNeu_Release_NoClutch
tToNeu_OpenClutch
tToNeu_Release_Clutch
tError_ToNeu_Release_Clutch
tError_ToNeu_CloseClutch
tToNeu_CloseClutch
tRequestNoNeu
tNoNeu_ZeroTorque
tNoNeu_OpenClutch_Releasing
tNoNeu_Release_Clutch
tError_NoNeu_Release_Clutch
tNoNeu_Release_NoClutch
tError_NoNeu_Release_NoClutch
tNoNeu_SyncSpeed
tNoNeu_SetGear_NoClutch
tError_NoNeu_SetGear_NoClutch
tNoNeu_OpenClutch_Setting
tNoNeu_SetGear_SettingClutch
tError_NoNeu_SetGear_SettingClutch
tNoNeu_CloseClutch_Setting
tError_NoNeu_CloseClutch_Setting
tError_NoNeu_SetGear_ReleasingClutch
tNoNeu_SetGear_ReleasingClutch
tNoNeu_CloseClutch_Releasing
tError_NoNeu_CloseClutch_Releasing
tFromNeu_RequestOpenClutch
tError_FromNeu_OpenClutch
tToNeu_RequestOpenClutch
tError_ToNeu_OpenClutch
tNoNeu_RequestOpenClutch_Releasing
tError_NoNeu_OpenClutch_Releasing
tNoNeu_RequestOpenClutch_Setting
tError_NoNeu_OpenClutch_Setting
tEngine_Request_SyncSpeed
tEngine_Request_ZeroTorque
tEngine_ZeroTorque
tEngine_SyncSpeed
tEngine_WaitForSyncClutch
tEngine_WaitForZeroClutch
tClutch_Request_Open
tClutch_Request_Close
tClutch_Open
tClutch_Close
tError_Clutch_Open
tError_Clutch_Close
INVARIANTS
tClutch_Request_Open :tClutch_Request_Open € N
Deadllne43 FromNeu_RequestOpenClutch = TRUE A Clutch_Request_Open = FALSE = time < tFromNeu_RequestOpenClutch +
Channel_DL
Clutch _Request_ OpenDuratlonDeadIlne43 FromNeu_RequestOpenClutch = TRUE A Clutch_Request_Open = TRUE =
tClutch_Request Open < tFromNeu_RequestOpenClutch + Channel_DL
Deadllne44 :ToNeu_RequestOpenClutch = TRUE A Clutch_Request_Open = FALSE = time < tToNeu RequestOpenClutch + Channel DL
Clutch _Request_OpenDurationDeadline44 ToNeu_RequestOpenClutch = TRUE A Clutch_Request_Open = TRUE = tClutch_Request_Open <
tToNeu_RequestOpenClutch + Channel_DL
Deadllne45 NoNeu_RequestOpenClutch_Releasing = TRUE A Clutch_Request_Open = FALSE = time <
tNoNeu_RequestOpenClutch_Releasing + Channel_DL
Clutch _Request_OpenDurationDeadline45 NoNeu_RequestOpenClutch_Releasing = TRUE A Clutch_Request_Open = TRUE =
tClutch_Request_Open < tNoNeu_RequestOpenClutch_Releasing + Channel DL
Deadllne46 NoNeu_RequestOpenClutch_Setting = TRUE A Clutch_Request_Open = FALSE = time < tNoNeu_RequestOpenClutch_Setting +
Channel_DL
Clutch _Request_ OpenDuratlonDeadIme46 NoNeu_RequestOpenClutch_Setting = TRUE A Clutch_Request_Open = TRUE =
tClutch_Request_Open < tNoNeu_RequestOpenClutch_Setting + Channel DL
tCIutch _Request_Close :tClutch_Request_Close € N
Deadline47 :FromNeu_SetGear_Clutch = TRUE A Clutch_Request_Close = FALSE = time < tFromNeu_SetGear Clutch + Channel DL
Clutch _Request_CloseDurationDeadline47 FromNeu_SetGear_Clutch = TRUE A Clutch_Request_Close = TRUE = tClutch_Request Close <
tFromNeu_SetGear_Clutch + Channel_DL
Deadlme48 NoNeu_SetGear_ReleasingClutch = TRUE A Clutch_Request_Close = FALSE = time < tNoNeu_SetGear_ReleasingClutch +
Channel_DL
Clutch _Request_ CloseDurationDeadline48 NoNeu_SetGear_ReleasingClutch = TRUE A Clutch_Request_Close = TRUE =
tClutch_Request_Close < tNoNeu_SetGear ReleasingClutch + Channel DL

|94



| Gear Controller Case-study (Time Added by the Plugin)

Deadllne49 NoNeu_SetGear_SettingClutch = TRUE A Clutch_Request_Close = FALSE = time < tNoNeu_SetGear_SettingClutch +
Channel_DL
Clutch _Request_ CloseDurationDeadline49 NoNeu_SetGear_SettingClutch = TRUE A Clutch_Request_Close = TRUE =
tClutch_Request_Close < tNoNeu_SetGear_SettingClutch + Channel_DL
Deadllne50 :ToNeu_Release_Clutch = TRUE A Clutch_Request_Close = FALSE = time < tToNeu_Release_Clutch + Channel DL
Clutch _Request_ CloseDurationDeadline50 ToNeu_Release_Clutch = TRUE A Clutch_Request_Close = TRUE = tClutch_Request_Close <
tToNeu_Release_Clutch + Channel_DL
tCIutch _Open :tClutch_Open € N
Deadllne51 Clutch_Open = TRUE A FromNeu_OpenClutch = FALSE A NoNeu_OpenClutch_Releasing = FALSE A
NoNeu_OpenClutch_Setting = FALSE A ToNeu_OpenClutch = FALSE = time < tClutch_Open + Channel DL
FromNeu _OpenClutchDurationDeadline51 Clutch_Open = TRUE A FromNeu_OpenClutch = TRUE = tFromNeu OpenClutch <
tClutch_Open + Channel_DL
NoNeu _OpenClutch_ReleasingDurationDeadline51 Clutch_Open = TRUE A NoNeu_OpenClutch_Releasing = TRUE =
tNoNeu OpenClutch Releasing < tClutch Open + Channel DL
NoNeu _OpenClutch_SettingDurationDeadline51 Clutch_Open = TRUE A NoNeu_OpenClutch_Setting = TRUE =
tNoNeu_OpenClutch_Setting < tClutch_Open + Channel_DL
ToNeu _OpenClutchDurationDeadline51 Clutch_Open = TRUE A ToNeu_OpenClutch = TRUE = tToNeu_OpenClutch < tClutch_Open +
Channel_DL
tCIutch Close :tClutch_Close € N
Deadlme52 Clutch_Close = TRUE A FromNeu_CloseClutch = FALSE A NoNeu_CloseClutch_Releasing = FALSE A
NoNeu_CloseClutch_Setting = FALSE A ToNeu_CloseClutch = FALSE = time < tClutch_Close + Channel DL
FromNeu CIoseCIutchDurat|onDeadI|ne52 Clutch_Close = TRUE A FromNeu_CloseClutch = TRUE = tFromNeu_CloseClutch <
tClutch_Close + Channel_DL
NoNeu _CloseClutch_ReleasingDurationDeadline52 Clutch_Close = TRUE A NoNeu_CloseClutch_Releasing = TRUE =
tNoNeu_CloseClutch_Releasing < tClutch_Close + Channel_DL
NoNeu _CloseClutch_SettingDurationDeadline52 Clutch_Close = TRUE A NoNeu_CloseClutch_Setting = TRUE =
tNoNeu_CloseClutch_Setting < tClutch_Close + Channel DL
ToNeu _CloseClutchDurationDeadline52 Clutch_Close = TRUE A ToNeu_CloseClutch = TRUE = tToNeu_CloseClutch < tClutch_Close +
Channel DL
tError Clutch_Open :tError_Clutch_Open € N
Deadlln653 Clutch_Request_Open = TRUE A Clutch_Open = FALSE A Error_Clutch_Open = FALSE = time < tClutch_Request Open +
: Clutch_Open_DL
Clutch _OpenDurationDeadline53 Clutch_Request_Open = TRUE A Clutch_Open = TRUE = tClutch_Open < tClutch_Request Open +
Clutch_Open_DL
Error Clutch_OpenDurationDeadline53 Clutch_Request_Open = TRUE A Error_Clutch_Open = TRUE = tError_Clutch_Open <
tClutch_Request_Open + Clutch_Open_DL
tError Clutch_Close :tError_Clutch_Close € N
Deadllne54 Clutch_Request_Close = TRUE A Clutch_Close = FALSE A Error_Clutch_Close = FALSE = time < tClutch_Request_Close +
Clutch_Close_DL
Clutch CloseDurationDeadline54 Clutch_Request_Close = TRUE A Clutch_Close = TRUE = tClutch_Close < tClutch_Request_Close +
Clutch_Close_DL
Error Clutch_CloseDurationDeadline54 Clutch_Request_Close = TRUE A Error_Clutch_Close = TRUE = tError_Clutch_Close <
tClutch_Request_Close + Clutch_Close_DL

TIMING

Expiry2 :Expiry (RequestFromNeu, FromNeu_SyncSpeed, Sync_EX)

Deadline10 :Deadline (FromNeu_SyncSpeed, FromNeu_SetGear_NoClutch v Error_FromNeu_SetGear_NoClutch, SetGear_DL)

Deadlinell :Deadline (FromNeu_OpenClutch, Error_FromNeu_SetGear_Clutch v FromNeu_SetGear_Clutch, SetGear_DL)

Deadline12 :Deadline (FromNeu_SetGear_Clutch, Error_FromNeu_CloseClutch v FromNeu_CloseClutch, CloseClutch_DL)

Expiry3 :Expiry (RequestToNeu, ToNeu_ZeroTorque, Zero_EX)

Deadlinel4 :Deadline (ToNeu_ZeroTorque, ToNeu_Release_NoClutch v Error_ToNeu_Release_NoClutch, Release_DL)

Deadline15 :Deadline (ToNeu_OpenClutch, ToNeu_Release_Clutch v Error_ToNeu_Release_Clutch, Release_DL)

Deadline16 :Deadline (ToNeu_Release_Clutch, Error_ToNeu_CloseClutch v ToNeu_CloseClutch, CloseClutch_DL)

Expiry4 :Expiry (RequestNoNeu, NoNeu_ZeroTorque, Zero_EX)

Deadline18 :Deadline (NoNeu_OpenClutch_Releasing, NoNeu_Release_Clutch v Error_NoNeu_Release_Clutch, Release_DL)

Deadline19 :Deadline (NoNeu_ZeroTorque, NoNeu_Release_NoClutch v Error_NoNeu_Release_NoClutch, Release_DL)

Expiry5 :Expiry (NoNeu_Release_NoClutch, NoNeu_SyncSpeed, Sync_EX)

Deadline21 :Deadline (NoNeu_SyncSpeed, NoNeu_SetGear_NoClutch v Error_NoNeu_SetGear_NoClutch, SetGear_DL)

Deadline22 :Deadline (NoNeu_OpenClutch_Setting, NoNeu_SetGear_SettingClutch v Error_NoNeu_SetGear_SettingClutch, SetGear_DL)

Deadline23 :Deadline (NoNeu_SetGear_SettingClutch, NoNeu_CloseClutch_Setting v Error_NoNeu_CloseClutch_Setting, CloseClutch_DL)

Deadline24 :Deadline (NoNeu_Release_Clutch, Error_NoNeu_SetGear_ReleasingClutch v NoNeu_SetGear_ReleasingClutch, SetGear_DL)

Deadlme25 Deadline (NoNeu_SetGear_ReleasingClutch, NoNeu_CloseClutch_Releasing v Error_NoNeu_CloseClutch_Releasing,
CloseClutch_DL)

Delayl Delay (RequestFromNeu, FromNeu_RequestOpenClutch, OpenClutch_Sync_DE)

Deadline27 :Deadline (FromNeu_RequestOpenClutch, FromNeu_OpenClutch v Error_FromNeu_OpenClutch, OpenClutch_DL)

Deadline28 :Deadline (RequestToNeu, ToNeu_ZeroTorque V ToNeu_RequestOpenClutch, Zero_DL)

Delay? :Delay (RequestToNeu, ToNeu_RequestOpenClutch, OpenClutch_Zero_DE)

Deadline29 :Deadline (ToNeu_RequestOpenClutch, ToNeu_OpenClutch v Error_ToNeu_OpenClutch, OpenClutch_DL)

Deadline30 :Deadline (RequestNoNeu, NoNeu_RequestOpenClutch_Releasing vV NoNeu_ZeroTorque, Zero_DL)

Delay3 :Delay (RequestNoNeu, NoNeu_RequestOpenClutch_Releasing, OpenClutch_Zero_DE)

Deadlme31 Deadline (NoNeu_RequestOpenClutch_Releasing, NoNeu_OpenClutch_Releasing v Error_NoNeu_OpenClutch_Releasing,
OpenClutch_DL)

Deadllne32 Deadline (NoNeu_Release_NoClutch, NoNeu_RequestOpenClutch_Setting vV NoNeu_SyncSpeed, Sync_DL)

Delay4 :Delay (NoNeu_Release_NoClutch, NoNeu_RequestOpenClutch_Setting, OpenClutch_Sync_DE)

Deadline33 Deadline (NoNeu_RequestOpenClutch_Setting, NoNeu_OpenClutch_Setting v Error_NoNeu_OpenClutch_Setting,

: OpenClutch_DL)

Deadl|n834 Deadline (RequestFromNeu, FromNeu_RequestOpenClutch v FromNeu_SyncSpeed, Sync_DL)

Deadline35 :Deadline (RequestFromNeu, Engine_Request_SyncSpeed, Channel_DL)

Deadline36 :Deadline (NoNeu_Release_NoClutch, Engine_Request_SyncSpeed, Channel_DL)
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Deadline37 :Deadline (RequestToNeu, Engine_Request_ZeroTorque, Channel_DL)

Deadline38 :Deadline (RequestNoNeu, Engine_Request_ZeroTorque, Channel_DL)

Deadline39 :Deadline (Engine_ZeroTorque, NoNeu_ZeroTorque vV ToNeu_ZeroTorque, Channel_DL)

Deadline40 :Deadline (Engine_SyncSpeed, FromNeu_SyncSpeed v NoNeu_SyncSpeed, Channel_DL)

Deadline41 :Deadline (Engine_Request_SyncSpeed, Engine_SyncSpeed Vv Engine_WaitForSyncClutch, Engine_Sync_DL)
Deadline42 :Deadline (Engine_Request_ZeroTorque, Engine_WaitForZeroClutch v Engine_ZeroTorque, Engine_Zero_DL)
Deadline43 :Deadline (FromNeu_RequestOpenClutch, Clutch_Request_Open, Channel_DL)

Deadline44 :Deadline (ToNeu_RequestOpenClutch, Clutch_Request_Open, Channel_DL)

Deadline45 :Deadline (NoNeu_RequestOpenClutch_Releasing, Clutch_Request_Open, Channel_DL)

Deadline46 :Deadline (NoNeu_RequestOpenClutch_Setting, Clutch_Request_Open, Channel_DL)

Deadline47 :Deadline (FromNeu_SetGear_Clutch, Clutch_Request_Close, Channel_DL)

Deadline48 :Deadline (NoNeu_SetGear_ReleasingClutch, Clutch_Request_Close, Channel_DL)

Deadline49 :Deadline (NoNeu_SetGear_SettingClutch, Clutch_Request_Close, Channel_DL)

Deadline50 :Deadline (ToNeu_Release_Clutch, Clutch_Request_Close, Channel_DL)

Deadline51

Deadline52

ToNeu_OpenClutch, Channel_DL)

ToNeu_CloseClutch, Channel_DL)

Deadline53 :Deadline (Clutch_Request_Open, Clutch_Open Vv Error_Clutch_Open, Clutch_Open_DL)
Deadline54 :Deadline (Clutch_Request_Close, Clutch_Close v Error_Clutch_Close, Clutch_Close_DL)

EVENTS
INITIALISATION &
extended
STATUS
ordinary
BEGIN
actl :isNeu == TRUE
act2 :RequestNoNeu = FALSE
act3 :RequestToNeu = FALSE
act4 :RequestFromNeu = FALSE
act5 :FromNeu_SyncSpeed = FALSE
act6 :FromNeu_OpenClutch := FALSE
act7 :FromNeu_SetGear_NoClutch :=FALSE
act8 :FromNeu_SetGear_Clutch = FALSE
act9 :FromNeu_CloseClutch := FALSE
act10 :Error_FromNeu_OpenClutch = FALSE
actll :Error_FromNeu_SetGear_NoClutch := FALSE
act12 :Error_FromNeu_SetGear_Clutch := FALSE
act13 :Error_FromNeu_CloseClutch := FALSE
actl4 :ToNeu_ZeroTorque:=FALSE  // Senario3 Flage
actl5 :ToNeu_OpenClutch :=FALSE  // Senario3 Flage
act16 :Error_ToNeu_OpenClutch ;== FALSE  // Senario3 Flage
actl7 :ToNeu_Release_NoClutch:= FALSE  // Senario3 Flage
act18 :Error_ToNeu_Release_NoClutch:= FALSE  // Senario3 Flage
actl9 :ToNeu_Release_Clutch:=FALSE  // Senario3 Flage
act20 :Error_ToNeu_Release_Clutch :== FALSE  // Senario3 Flage
act21 :ToNeu_CloseClutch:= FALSE ~ // Senario3 Flage
act22 :Error_ToNeu_CloseClutch:=FALSE  // Senario3 Flage
act23 :NoNeu_ZeroTorque:= FALSE  // Senario2 Flage
act24 :NoNeu_OpenClutch_Releasing:= FALSE  // Senario2 Flage
act25 :NoNeu_Release_NoClutch:=FALSE  // Senario2 Flage
act26 :NoNeu_Release_Clutch:=FALSE  // Senario2 Flage
act27 :NoNeu_SyncSpeed := FALSE ~ // Senario2 Flage
act28 :NoNeu_OpenClutch_Setting -== FALSE  // Senario2 Flage
act29 :NoNeu_SetGear_NoClutch:= FALSE ~ // Senario2 Flage
act30 :NoNeu_SetGear_ReleasingClutch:= FALSE ~ // Senario2 Flage
act31 :NoNeu_SetGear_SettingClutch:= FALSE  // Senario2 Flage
act32 :NoNeu_CloseClutch_Releasing:=FALSE  // Senario2 Flage
act33 :NoNeu_CloseClutch_Setting:= FALSE  // Senario2 Flage
act34 :Error_NoNeu_OpenClutch_Releasing:=FALSE  // Senario2 Flage
act35 :Error_NoNeu_Release_NoClutch:= FALSE  // Senario2 Flage
act36 :Error_NoNeu_Release_Clutch:= FALSE  // Senario2 Flage
act37 :Error_NoNeu_OpenClutch_Setting :== FALSE ~ // Senario2 Flage
act38 :Error_NoNeu_SetGear_NoClutch:=FALSE  // Senario2 Flage
act39 :Error_NoNeu_SetGear_ReleasingClutch:= FALSE  // Senario2 Flage
act40 :Error_NoNeu_SetGear_SettingClutch-=FALSE ~ // Senario2 Flage
act4l :Error_NoNeu_CloseClutch_Releasing := FALSE  // Senario2 Flage
act42 :Error_NoNeu_CloseClutch_Setting -==FALSE ~ // Senario2 Flage
act43 :Engine_SyncSpeed = FALSE
act44 :Engine_WaitForSyncClutch == FALSE
act45 :Engine_ZeroTorque = FALSE
act46 :Engine_WaitForZeroClutch == FALSE
act47 :Clutch_Open -=FALSE  // Clutch Flags
act48 :Error_Clutch_Open :=FALSE  // Clutch Flags
act49 :Clutch_Close .= FALSE  // Clutch Flags
act50 :Error_Clutch_Close := FALSE ~ // Clutch Flags
act51 :Gear_Release :==FALSE  // Gear Flags
act52 :Error_Gear_Release :=FALSE  // Gear Flags
act53 :Gear_Set :==FALSE  // Gear Flags

Deadline (Clutch_Open, FromNeu_OpenClutch v NoNeu_OpenClutch_Releasing v NoNeu_OpenClutch_Setting v

Deadline (Clutch_Close, FromNeu_CloseClutch v NoNeu_CloseClutch_Releasing v NoNeu_CloseClutch_Setting v
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act54 :Error_Gear_Set :=FALSE  // Gear Flags
act55 :FromNeu_RequestOpenClutch :=FALSE ~ // Senariol Flag
act56 :ToNeu_RequestOpenClutch := FALSE ~ // Senario3 Flag
act57 :NoNeu_RequestOpenClutch_Releasing :== FALSE ~ // Senario2 Flag
act58 :NoNeu_RequestOpenClutch_Setting == FALSE ~ // Senario2 Flag
act81 :Engine_Request_SyncSpeed :=FALSE  // Engine Flgas
act82 :Engine_Request_ZeroTorque := FALSE  // Engine Flgas
act83 :Clutch_Request_Open := FALSE  // Clutch Flags
act84 :Clutch_Request_Close := FALSE  // Clutch Flags
act85 :Gear_Request_Release :=FALSE  // Gear Flags
act86 :Gear_Request_Set == FFALSE  // Gear Flags
time :time =0
tRequestFromNeu :tRequestFromNeu =0
tFromNeu_SyncSpeed :tFromNeu_SyncSpeed =0
tFromNeu_SetGear_NoClutch :tFromNeu_SetGear_NoClutch :=0
tError_FromNeu_SetGear_NoClutch :tError_FromNeu_SetGear_NoClutch :=0
tFromNeu_OpenClutch :tFromNeu_OpenClutch =0
tError_FromNeu_SetGear_Clutch :tError_FromNeu_SetGear_Clutch :=0
tFromNeu_SetGear_Clutch :tFromNeu_SetGear_Clutch :=0
tError_FromNeu_CloseClutch :tError_FromNeu_CloseClutch :=0
tFromNeu_CloseClutch :tFromNeu_CloseClutch :=0
tRequestToNeu :tRequestToNeu =0
tToNeu_ZeroTorque :tToNeu_ZeroTorque =0
tToNeu_Release_NoClutch :tToNeu_Release_NoClutch =0
tError_ToNeu_Release_NoClutch :tError_ToNeu_Release_NoClutch =0
tToNeu_OpenClutch :tToNeu_OpenClutch :=0
tToNeu_Release_Clutch :tToNeu_Release_Clutch :=0
tError_ToNeu_Release_Clutch :tError_ToNeu_Release_Clutch :=0
tError_ToNeu_CloseClutch :tError_ToNeu_CloseClutch :=0
tToNeu_CloseClutch :tToNeu_CloseClutch :=0
tRequestNoNeu :tRequestNoNeu =
tNoNeu_ZeroTorque :tNoNeu_ZeroTorque =0
tNoNeu_OpenClutch_Releasing :tNoNeu_OpenClutch_Releasing =0
tNoNeu_Release_Clutch :tNoNeu_Release_Clutch :=
tError_NoNeu_Release_Clutch :tError_NoNeu_Release_Clutch :=0
tNoNeu_Release_NoClutch :tNoNeu_Release_NoClutch :=0
tError_NoNeu_Release_NoClutch :tError_NoNeu_Release_NoClutch :=
tNoNeu_SyncSpeed :tNoNeu_SyncSpeed =0
tNoNeu_SetGear_NoClutch :tNoNeu_SetGear_NoClutch =0
tError_NoNeu_SetGear_NoClutch :tError_NoNeu_SetGear_NoClutch :=0
tNoNeu_OpenClutch_Setting :tNoNeu_OpenClutch_Setting -=0
tNoNeu_SetGear_SettingClutch :tNoNeu_SetGear_SettingClutch :=0
tError_NoNeu_SetGear_SettingClutch :tError_NoNeu_SetGear_SettingClutch :=0
tNoNeu_CloseClutch_Setting :tNoNeu_CloseClutch_Setting -=0
tError_NoNeu_CloseClutch_Setting :tError_NoNeu_CloseClutch_Setting :=0
tError_NoNeu_SetGear_ReleasingClutch :tError_NoNeu_SetGear_ReleasingClutch =0
tNoNeu_SetGear_ReleasingClutch :tNoNeu_SetGear_ReleasingClutch :=0
tNoNeu_CloseClutch_Releasing :tNoNeu_CloseClutch_Releasing =0
tError_NoNeu_CloseClutch_Releasing :tError_NoNeu_CloseClutch_Releasing :=0
tFromNeu_RequestOpenClutch :tFromNeu_RequestOpenClutch :=0
tError_FromNeu_OpenClutch :tError_FromNeu_OpenClutch :=0
tToNeu_RequestOpenClutch :tToNeu_RequestOpenClutch =0
tError_ToNeu_OpenClutch :tError_ToNeu_OpenClutch :=0
tNoNeu_RequestOpenClutch_Releasing :tNoNeu_RequestOpenClutch_Releasing =0
tError_NoNeu_OpenClutch_Releasing :tError_NoNeu_OpenClutch_Releasing :=0
tNoNeu_RequestOpenClutch_Setting :tNoNeu_RequestOpenClutch_Setting :=0
tError_NoNeu_OpenClutch_Setting :tError_NoNeu_OpenClutch_Setting -=0
tEngine_Request_SyncSpeed :tEngine_Request_SyncSpeed :=0
tEngine_Request_ZeroTorque :tEngine_Request_ZeroTorque =0
tEngine_ZeroTorque :tEngine_ZeroTorque =0
tEngine_SyncSpeed :tEngine_SyncSpeed =0
tEngine_WaitForSyncClutch :tEngine_WaitForSyncClutch :=0
tEngine_WaitForZeroClutch :tEngine_WaitForZeroClutch =0
tClutch_Request_Open :tClutch_Request_Open := 0
tClutch_Request_Close :tClutch_Request_Close := 0
tClutch_Open :tClutch_Open := 0
tClutch_Close :tClutch_Close := 0
tError_Clutch_Open :tError_Clutch_Open := 0
tError_Clutch_Close :tError_Clutch_Close := 0

END

RequestFromNeu 2
extended
STATUS

ordinary
REFINES

RequestFromNeu
WHEN

grdl :RequestFromNeu = FALSE
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grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = TRUE
THEN
actl :RequestFromNeu = TRUE
tRequestFromNeu :tRequestFromNeu :=time
END

RequestNoNeu &
extended
STATUS
ordinary
REFINES
RequestNoNeu
WHEN
grdl :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestNoNeu = TRUE
tRequestNoNeu :tRequestNoNeu :=time
END

RequestToNeu &
extended
STATUS
ordinary
REFINES
RequestToNeu
WHEN
grdl :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestToNeu = TRUE
tRequestToNeu :tRequestToNeu :=time
END

FromNeu_SyncSpeed &
extended
STATUS

ordinary
REFINES

FromNeu_SyncSpeed
WHEN

grdl :RequestFromNeu = TRUE

grd2 :FromNeu_SyncSpeed = FALSE

grd3 :FromNeu_RequestOpenClutch = FALSE

grd4 :Engine_SyncSpeed = TRUE

Expiry2 :time < tRequestFromNeu + Sync_EX
THEN

actl :FromNeu_SyncSpeed := TRUE

tFromNeu_SyncSpeed :tFromNeu_SyncSpeed :=time
END

FromNeu_RequestOpenClutch &
extended
STATUS

ordinary
REFINES

FromNeu_RequestOpenClutch
WHEN

grdl :RequestFromNeu = TRUE

grd2 :FromNeu_SyncSpeed = FALSE

grd3 :FromNeu_RequestOpenClutch = FALSE

Delayl :time > tRequestFromNeu + OpenClutch_Sync_DE
THEN

actl :FromNeu_RequestOpenClutch := TRUE

tFromNeu_RequestOpenClutch :tFromNeu_RequestOpenClutch :=time
END

FromNeu_OpenClutch &
extended
STATUS
ordinary
REFINES
FromNeu_OpenClutch
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WHEN
grdl :FromNeu_RequestOpenClutch = TRUE
grd2 :Error_FromNeu_OpenClutch = FALSE
grd3 :FromNeu_OpenClutch = FALSE
grd4 :Clutch_Open = TRUE
THEN
actl :FromNeu_OpenClutch := TRUE
tFromNeu_OpenClutch :tFromNeu_OpenClutch :=time
END

Error_FromNeu_OpenClutch 2
extended
STATUS

ordinary
REFINES

Error_FromNeu_OpenClutch
WHEN

grd1 :FromNeu_RequestOpenClutch = TRUE

grd2 :Error_FromNeu_OpenClutch = FALSE

grd3 :FromNeu_OpenClutch = FALSE
THEN

actl :Error_FromNeu_OpenClutch :=TRUE

tError_FromNeu_OpenClutch :tError_FromNeu_OpenClutch :=time
END

FromNeu_SetGear_NoClutch &
extended
STATUS
ordinary
REFINES
FromNeu_SetGear_NoClutch
WHEN
grd1 :FromNeu_SyncSpeed = TRUE
grd2 :Error_FromNeu_SetGear_NoClutch = FALSE
grd3 :FromNeu_SetGear_NoClutch = FALSE
grd4 :Gear_Set = TRUE
THEN
actl :FromNeu_SetGear_NoClutch := TRUE
act? :isNeu := FALSE
tFromNeu_SetGear_NoClutch :tFromNeu_SetGear_NoClutch :=time
END

Error_FromNeu_SetGear_NoClutch &
extended
STATUS
ordinary
REFINES
Error_FromNeu_SetGear_NoClutch
WHEN
grd1 :FromNeu_SyncSpeed = TRUE
grd2 :Error_FromNeu_SetGear_NoClutch = FALSE
grd3 :FromNeu_SetGear_NoClutch = FALSE
grd4 :Gear_Set= TRUE
THEN
actl :Error_FromNeu_SetGear_NoClutch := TRUE
tError_FromNeu_SetGear_NoClutch :tError_FromNeu_SetGear_NoClutch :=time
END

FromNeu_SetGear_Clutch &
extended
STATUS
ordinary
REFINES
FromNeu_SetGear_Clutch
WHEN
grd1 :FromNeu_OpenClutch = TRUE
grd2 :Error_FromNeu_SetGear_Clutch = FALSE
grd3 :FromNeu_SetGear_Clutch = FALSE
grd4 :Gear_Set= TRUE
THEN
actl :FromNeu_SetGear_Clutch :=TRUE
tFromNeu_SetGear_Clutch :tFromNeu_SetGear_Clutch :=time
END

Error_FromNeu_SetGear_Clutch &
extended
STATUS
ordinary
REFINES
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Error_FromNeu_SetGear_Clutch
WHEN
grdl :FromNeu_OpenClutch = TRUE
grd2 :Error_FromNeu_SetGear_Clutch = FALSE
grd3 :FromNeu_SetGear_Clutch = FALSE
THEN
actl :Error_FromNeu_SetGear_Clutch = TRUE
tError_FromNeu_SetGear_Clutch :tError_FromNeu_SetGear_Clutch :=time
END

FromNeu_CloseClutch &
extended
STATUS
ordinary
REFINES
FromNeu_CloseClutch
WHEN
grdl :FromNeu_SetGear_Clutch = TRUE
grd2 :Error_FromNeu_CloseClutch = FALSE
grd3 :FromNeu_CloseClutch = FALSE
grd4 :Clutch_Close = TRUE
THEN
actl :FromNeu_CloseClutch := TRUE
act? :isNeu = FALSE
tFromNeu_CloseClutch :tFromNeu_CloseClutch :=time
END

Error_FromNeu_CloseClutch &
extended
STATUS

ordinary
REFINES

Error_FromNeu_CloseClutch
WHEN

grdl :FromNeu_SetGear_Clutch = TRUE

grd2 :Error_FromNeu_CloseClutch = FALSE

grd3 :FromNeu_CloseClutch = FALSE
THEN

actl :Error_FromNeu_CloseClutch :=TRUE

tError_FromNeu_CloseClutch :tError_FromNeu_CloseClutch :=time
END

ToNeu_ZeroTorque 2  // First Event of Senarion3
extended
STATUS

ordinary
REFINES

ToNeu_ZeroTorque
WHEN

grdl :RequestToNeu = TRUE

grd2 :ToNeu_ZeroTorque = FALSE

grd3 :ToNeu_RequestOpenClutch = FALSE

grd4 :Engine_ZeroTorque = TRUE

Expiry3 :time < tRequestToNeu + Zero_EX
THEN

actl :ToNeu_ZeroTorque -= TRUE

tToNeu_ZeroTorque :tToNeu_ZeroTorque :=time
END

ToNeu_RequestOpenClutch &
extended
STATUS

ordinary
REFINES

ToNeu_RequestOpenClutch
WHEN

grdl :RequestToNeu = TRUE

grd2 :ToNeu_ZeroTorque = FALSE

grd3 :ToNeu_RequestOpenClutch = FALSE

Delay? :time > tRequestToNeu + OpenClutch_Zero DE
THEN

actl :ToNeu_RequestOpenClutch = TRUE

tToNeu_RequestOpenClutch :tToNeu_RequestOpenClutch :=time
END

ToNeu_OpenClutch &
extended
STATUS
ordinary
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REFINES
ToNeu_OpenClutch
WHEN
grdl :ToNeu_RequestOpenClutch = TRUE
grd2 :ToNeu_OpenClutch = FALSE
grd3 :Error_ToNeu_OpenClutch = FALSE
grd4 :Clutch_Open = TRUE
THEN
actl :ToNeu_OpenClutch :=TRUE
tToNeu_OpenClutch :tToNeu_OpenClutch :=time
END

Error_ToNeu_OpenClutch &
extended
STATUS

ordinary
REFINES

Error_ToNeu_OpenClutch
WHEN

grd1 :ToNeu_RequestOpenClutch = TRUE

grd2 :ToNeu_OpenClutch = FALSE

grd3 :Error_ToNeu_OpenClutch = FALSE
THEN

actl :Error_ToNeu_OpenClutch :=TRUE

tError_ToNeu_OpenClutch :tError_ToNeu_OpenClutch :=time
END

ToNeu_Release_NoClutch 2
extended
STATUS

ordinary
REFINES

ToNeu_Release_NoClutch
WHEN

grdl :ToNeu_ZeroTorque = TRUE

grd2 :ToNeu_Release_NoClutch = FALSE

grd3 :Error_ToNeu_Release_NoClutch = FALSE

grd4 :Gear_Release = TRUE
THEN

actl :ToNeu_Release_NoClutch := TRUE

act? :isNeu -== TRUE

tToNeu_Release_NoClutch :tToNeu_Release_NoClutch :=time
END

Error_ToNeu_Release_NoClutch 2
extended
STATUS

ordinary
REFINES

Error_ToNeu_Release_NoClutch
WHEN

grdl :ToNeu_ZeroTorque = TRUE

grd2 :ToNeu_Release_NoClutch = FALSE

grd3 :Error_ToNeu_Release_NoClutch = FALSE
THEN

actl :Error_ToNeu_Release_NoClutch := TRUE

tError_ToNeu_Release_NoClutch :tError_ToNeu_Release_NoClutch :=time
END

ToNeu_Release_Clutch &
extended
STATUS
ordinary
REFINES
ToNeu_Release_Clutch
WHEN
grdl :ToNeu_OpenClutch = TRUE
grd2 :ToNeu_Release_Clutch = FALSE
grd3 :Error_ToNeu_Release_Clutch = FALSE
grd4 :Gear_Release = TRUE
THEN
actl :ToNeu_Release_Clutch := TRUE
tToNeu_Release_Clutch :tToNeu_Release_Clutch :=time
END

Error_ToNeu_Release_Clutch &
extended
STATUS
ordinary
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REFINES
Error_ToNeu_Release_Clutch
WHEN
grdl :ToNeu_OpenClutch = TRUE
grd2 :ToNeu_Release_Clutch = FALSE
grd3 :Error_ToNeu_Release_Clutch = FALSE
THEN
actl :Error_ToNeu_Release_Clutch :=TRUE
tError_ToNeu_Release_Clutch :tError_ToNeu_Release_Clutch :=time
END

ToNeu_CloseClutch &
extended
STATUS
ordinary
REFINES
ToNeu_CloseClutch
WHEN
grdl :ToNeu_Release_Clutch = TRUE
grd2 :ToNeu_CloseClutch = FALSE
grd3 :Error_ToNeu_CloseClutch = FALSE
grd4 :Clutch_Close = TRUE
THEN
actl :ToNeu_CloseClutch := TRUE
act? :isNeu := TRUE
tToNeu_CloseClutch :tToNeu_CloseClutch :=time
END

Error_ToNeu_CloseClutch &  // Last Event of Senarion3
extended
STATUS
ordinary
REFINES
Error_ToNeu_CloseClutch
WHEN
grdl :ToNeu_Release_Clutch = TRUE
grd2 :ToNeu_CloseClutch = FALSE
grd3 :Error_ToNeu_CloseClutch = FALSE
THEN
actl :Error_ToNeu_CloseClutch := TRUE
tError_ToNeu_CloseClutch :tError_ToNeu_CloseClutch :=time
END

NoNeu_ZeroTorque 2  // First Event of Senarion2
extended
STATUS
ordinary
REFINES
NoNeu_ZeroTorque
WHEN
grdl :RequestNoNeu = TRUE
grd2 :NoNeu_ZeroTorque = FALSE
grd3 :NoNeu_RequestOpenClutch_Releasing = FALSE
grd4 :Engine_ZeroTorque = TRUE
Expiry4 :time < tRequestNoNeu + Zero_EX
THEN
actl :NoNeu_ZeroTorque -= TRUE
tNoNeu_ZeroTorque :tNoNeu_ZeroTorque :=time
END

NoNeu_RequestOpenClutch_Releasing &
extended
STATUS

ordinary
REFINES

NoNeu_RequestOpenClutch_Releasing
WHEN

grdl :RequestNoNeu = TRUE

grd2 :NoNeu_ZeroTorque = FALSE

grd3 :NoNeu_RequestOpenClutch_Releasing = FALSE

Delay3 :time > tRequestNoNeu + OpenClutch_Zero_DE
THEN

actl :NoNeu_RequestOpenClutch_Releasing -= TRUE

tNoNeu_RequestOpenClutch_Releasing :tNoNeu_RequestOpenClutch_Releasing :=time
END

NoNeu_OpenClutch_Releasing &

extended
STATUS
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ordinary
REFINES
NoNeu_OpenClutch_Releasing
WHEN
grd1 :NoNeu_OpenClutch_Releasing = TRUE
grd2 :NoNeu_OpenClutch_Releasing = FALSE
grd3 :Error_NoNeu_OpenClutch_Releasing = FALSE
grd4 :Clutch_Open = TRUE
THEN
actl :NoNeu_OpenClutch_Releasing = TRUE
tNoNeu_OpenClutch_Releasing :tNoNeu_OpenClutch_Releasing :=time
END

Error_NoNeu_OpenClutch_Releasing 2
extended
STATUS

ordinary
REFINES

Error_NoNeu_OpenClutch_Releasing
WHEN

grd1 :NoNeu_RequestOpenClutch_Releasing = TRUE

grd2 :NoNeu_OpenClutch_Releasing = FALSE

grd3 :Error_NoNeu_OpenClutch_Releasing = FALSE
THEN

actl :Error_NoNeu_OpenClutch_Releasing := TRUE

tError_NoNeu_OpenClutch_Releasing :tError_NoNeu_OpenClutch_Releasing :=time
END

NoNeu_Release_NoClutch &
extended
STATUS
ordinary
REFINES
NoNeu_Release_NoClutch
WHEN
grdl :NoNeu_ZeroTorque = TRUE
grd2 :NoNeu_Release_NoClutch = FALSE
grd3 :Error_NoNeu_Release_NoClutch = FALSE
grd4 :Gear_Release = TRUE
THEN
actl :NoNeu_Release_NoClutch := TRUE
tNoNeu_Release_NoClutch :tNoNeu_Release_NoClutch :=time
END

Error_NoNeu_Release_NoClutch &
extended
STATUS

ordinary
REFINES

Error_NoNeu_Release_NoClutch
WHEN

grd1 :NoNeu_ZeroTorque = TRUE

grd2 :NoNeu_Release_NoClutch = FALSE

grd3 :Error_NoNeu_Release_NoClutch = FALSE
THEN

actl :Error_NoNeu_Release_NoClutch := TRUE

tError_NoNeu_Release_NoClutch :tError_NoNeu_Release_NoClutch :=time
END

NoNeu_Release_Clutch &
extended
STATUS
ordinary
REFINES
NoNeu_Release_Clutch
WHEN
grd1 :NoNeu_OpenClutch_Releasing = TRUE
grd2 :NoNeu_Release_Clutch = FALSE
grd3 :Error_NoNeu_Release_Clutch = FALSE
grd4 :Gear_Release = TRUE
THEN
actl :NoNeu_Release_Clutch := TRUE
tNoNeu_Release_Clutch :tNoNeu_Release_Clutch :=time
END

Error_NoNeu_Release_Clutch &
extended
STATUS
ordinary

103



Gear Controller Case-study (Time Added by the Plugin)

REFINES
Error_NoNeu_Release_Clutch
WHEN
grd1 :NoNeu_OpenClutch_Releasing = TRUE
grd2 :NoNeu_Release_Clutch = FALSE
grd3 :Error_NoNeu_Release_Clutch = FALSE
THEN
actl :Error_NoNeu_Release_Clutch := TRUE
tError_NoNeu_Release_Clutch :tError_NoNeu_Release_Clutch :=time
END

NoNeu_SyncSpeed &
extended
STATUS

ordinary
REFINES

NoNeu_SyncSpeed
WHEN

grd1 :NoNeu_Release_NoClutch = TRUE

grd2 :NoNeu_SyncSpeed = FALSE

grd3 :NoNeu_RequestOpenClutch_Setting = FALSE

grd4 :Engine_SyncSpeed= TRUE

EXpiry5 :time < tNoNeu_Release_NoClutch + Sync_EX
THEN

actl :NoNeu_SyncSpeed := TRUE

tNoNeu_SyncSpeed :tNoNeu_SyncSpeed :=time
END

NoNeu_RequestOpenClutch_Setting &
extended
STATUS

ordinary
REFINES

NoNeu_RequestOpenClutch_Setting
WHEN

grdl :NoNeu_Release_NoClutch = TRUE

grd2 :NoNeu_SyncSpeed = FALSE

grd3 :NoNeu_RequestOpenClutch_Setting = FALSE

Delay4 :time > tNoNeu_Release_NoClutch + OpenClutch_Sync_DE
THEN

actl :NoNeu_RequestOpenClutch_Setting := TRUE

tNoNeu_RequestOpenClutch_Setting :tNoNeu_RequestOpenClutch_Setting :=time
END

NoNeu_OpenClutch_Setting &
extended
STATUS
ordinary
REFINES
NoNeu_OpenClutch_Setting
WHEN
grd1 :NoNeu_RequestOpenClutch_Setting = TRUE
grd2 :Error_NoNeu_OpenClutch_Setting = FALSE
grd3 :NoNeu_OpenClutch_Setting = FALSE
grd4 :Clutch_Open = TRUE
THEN
actl :NoNeu_OpenClutch_Setting -== TRUE
tNoNeu_OpenClutch_Setting :tNoNeu_OpenClutch_Setting :=time
END

Error_NoNeu_OpenClutch_Setting &
extended
STATUS

ordinary
REFINES

Error_NoNeu_OpenClutch_Setting
WHEN

grd1 :NoNeu_RequestOpenClutch_Setting = TRUE

grd2 :Error_NoNeu_OpenClutch_Setting = FALSE

grd3 :NoNeu_OpenClutch_Setting = FALSE
THEN

actl :Error_NoNeu_OpenClutch_Setting = TRUE

tError_NoNeu_OpenClutch_Setting :tError_NoNeu_OpenClutch_Setting :=time
END

NoNeu_SetGear_NoClutch &
extended
STATUS
ordinary
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REFINES
NoNeu_SetGear_NoClutch
WHEN
grdl :NoNeu_SyncSpeed = TRUE
grd2 :Error_NoNeu_SetGear_NoClutch = FALSE
grd3 :NoNeu_SetGear_NoClutch = FALSE
grd4 :Gear_Set = TRUE
THEN
actl :NoNeu_SetGear_NoClutch :=TRUE
tNoNeu_SetGear_NoClutch :tNoNeu_SetGear_NoClutch :=time
END

Error_NoNeu_SetGear_NoClutch &
extended
STATUS

ordinary
REFINES

Error_NoNeu_SetGear_NoClutch
WHEN

grd1 :NoNeu_SyncSpeed = TRUE

grd2 :Error_NoNeu_SetGear_NoClutch = FALSE

grd3 :NoNeu_SetGear_NoClutch = FALSE
THEN

actl :Error_NoNeu_SetGear_NoClutch := TRUE

tError_NoNeu_SetGear_NoClutch :tError_NoNeu_SetGear_NoClutch :=time
END

NoNeu_SetGear_ReleasingClutch 2
extended
STATUS
ordinary
REFINES
NoNeu_SetGear_ReleasingClutch
WHEN
grdl :NoNeu_Release_Clutch = TRUE
grd2 :Error_NoNeu_SetGear_ReleasingClutch = FALSE
grd3 :NoNeu_SetGear_ReleasingClutch = FALSE
grd4 :Gear_Set = TRUE
THEN
actl :NoNeu_SetGear_ReleasingClutch := TRUE
tNoNeu_SetGear_ReleasingClutch :tNoNeu_SetGear_ReleasingClutch :=time
END

Error_NoNeu_SetGear_ReleasingClutch &
extended
STATUS

ordinary
REFINES

Error_NoNeu_SetGear_ReleasingClutch
WHEN

grdl :NoNeu_Release_Clutch = TRUE

grd2 :Error_NoNeu_SetGear_ReleasingClutch = FALSE

grd3 :NoNeu_SetGear_ReleasingClutch = FALSE
THEN

actl :Error_NoNeu_SetGear_ReleasingClutch := TRUE

tError_NoNeu_SetGear_ReleasingClutch :tError_NoNeu_SetGear_ReleasingClutch :=time
END

NoNeu_SetGear_SettingClutch &
extended
STATUS
ordinary
REFINES
NoNeu_SetGear_SettingClutch
WHEN
grdl :NoNeu_OpenClutch_Setting = TRUE
grd2 :Error_NoNeu_SetGear_SettingClutch = FALSE
grd3 :NoNeu_SetGear_SettingClutch = FALSE
grd4 :Gear_Set = TRUE
THEN
actl :NoNeu_SetGear_SettingClutch := TRUE
tNoNeu_SetGear_SettingClutch :tNoNeu_SetGear_SettingClutch :=time
END

Error_NoNeu_SetGear_SettingClutch 2
extended
STATUS
ordinary
REFINES
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Error_NoNeu_SetGear_SettingClutch
WHEN
grdl :NoNeu_OpenClutch_Setting = TRUE
grd2 :Error_NoNeu_SetGear_SettingClutch = FALSE
grd3 :NoNeu_SetGear_SettingClutch = FALSE
THEN
actl :Error_NoNeu_SetGear_SettingClutch := TRUE
tError_NoNeu_SetGear_SettingClutch :tError_NoNeu_SetGear_SettingClutch :=time
END

NoNeu_CloseClutch_Setting 2
extended
STATUS
ordinary
REFINES
NoNeu_CloseClutch_Setting
WHEN
grd1 :NoNeu_SetGear_SettingClutch = TRUE
grd2 :Error_NoNeu_CloseClutch_Setting = FALSE
grd3 :NoNeu_CloseClutch_Setting = FALSE
grd4 :Clutch_Close = TRUE
THEN
actl :NoNeu_CloseClutch_Setting :== TRUE
tNoNeu_CloseClutch_Setting :tNoNeu_CloseClutch_Setting :=time
END

Error_NoNeu_CloseClutch_Setting 2
extended
STATUS

ordinary
REFINES

Error_NoNeu_CloseClutch_Setting
WHEN

grdl :NoNeu_SetGear_SettingClutch = TRUE

grd2 :Error_NoNeu_CloseClutch_Setting = FALSE

grd3 :NoNeu_CloseClutch_Setting = FALSE
THEN

actl :Error_NoNeu_CloseClutch_Setting := TRUE

tError_NoNeu_CloseClutch_Setting :tError_NoNeu_CloseClutch_Setting :=time
END

NoNeu_CloseClutch_Releasing &
extended
STATUS
ordinary
REFINES
NoNeu_CloseClutch_Releasing
WHEN
grdl :NoNeu_SetGear_ReleasingClutch = TRUE
grd2 :Error_NoNeu_CloseClutch_Releasing = FALSE
grd3 :NoNeu_CloseClutch_Releasing = FALSE
grd4 :Clutch_Close = TRUE
THEN
actl :NoNeu_CloseClutch_Releasing = TRUE
tNoNeu_CloseClutch_Releasing :tNoNeu_CloseClutch_Releasing :=time
END

Error_NoNeu_CloseClutch_Releasing &
extended
STATUS

ordinary
REFINES

Error_NoNeu_CloseClutch_Releasing
WHEN

grdl :NoNeu_SetGear_ReleasingClutch = TRUE

grd2 :Error_NoNeu_CloseClutch_Releasing = FALSE

grd3 :NoNeu_CloseClutch_Releasing = FALSE
THEN

actl :Error_NoNeu_CloseClutch_Releasing := TRUE

tError_NoNeu_CloseClutch_Releasing :tError_NoNeu_CloseClutch_Releasing :=time
END

Engine_Request_SyncSpeed &
extended
STATUS
ordinary
REFINES
Engine_Request_SyncSpeed
WHEN
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grdl :RequestFromNeu = TRUE VNoNeu_Release_NoClutch = TRUE
grd2 :Engine_Request_SyncSpeed = FALSE
THEN
actl :Engine_Request_SyncSpeed = TRUE
tEngine_Request_SyncSpeed :tEngine_Request_SyncSpeed :=time
END

Engine_SyncSpeed &
extended
STATUS

ordinary
REFINES

Engine_SyncSpeed
WHEN

grdl1 :Engine_Request_SyncSpeed = TRUE

grd2 :Engine_SyncSpeed = FALSE

grd3 :Engine_WaitForSyncClutch = FALSE
THEN

actl :Engine_SyncSpeed = TRUE

tEngine_SyncSpeed :tEngine_SyncSpeed :=time
END

Engine_WaitForSyncClutch &
extended
STATUS

ordinary
REFINES

Engine_WaitForSyncClutch
WHEN

grdl :Engine_Request_SyncSpeed = TRUE

grd2 :Engine_SyncSpeed = FALSE

grd3 :Engine_WaitForSyncClutch = FALSE
THEN

actl :Engine_WaitForSyncClutch := TRUE

tEngine_WaitForSyncClutch :tEngine_WaitForSyncClutch :=time
END

Engine_Request_ZeroTorque &
extended
STATUS
ordinary
REFINES
Engine_Request_ZeroTorque
WHEN
grdl :RequestToNeu = TRUE v RequestNoNeu = TRUE
grd2 :Engine_Request_ZeroTorque = FALSE
THEN
actl :Engine_Request_ZeroTorque = TRUE
tEngine_Request_ZeroTorque :tEngine_Request_ZeroTorque :=time
END

Engine_ZeroTorque &
extended
STATUS

ordinary
REFINES

Engine_ZeroTorque
WHEN

grdl :Engine_Request_ZeroTorque = TRUE

grd2 :Engine_ZeroTorque = FALSE

grd3 :Engine_WaitForZeroClutch = FALSE
THEN

actl :Engine_ZeroTorque = TRUE

tEngine_ZeroTorque :tEngine_ZeroTorque :=time
END

Engine_WaitForZeroClutch &
extended
STATUS

ordinary
REFINES

Engine_WaitForZeroClutch
WHEN

grdl :Engine_Request_ZeroTorque = TRUE

grd2 :Engine_ZeroTorque = FALSE

grd3 :Engine_WaitForZeroClutch = FALSE
THEN

actl :Engine_WaitForZeroClutch = TRUE

tEngine_WaitForZeroClutch :tEngine_WaitForZeroClutch :=time
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END

Clutch_Request_Open &
extended
STATUS
ordinary
REFINES
Clutch_Request_Open

WHEN
grd1 FromNeu_RequestOpenClutch = TRUE v ToNeu_RequestOpenClutch = TRUE v
NoNeu_RequestOpenClutch_Releasing = TRUE 1 NoNeu_RequestOpenClutch_Setting = TRUE
grd2 :Clutch_Request_Open = FALSE
THEN
actl :Clutch_Request_Open := TRUE
tClutch_Request_Open :tClutch_Request_Open := time
END

Clutch_Open &
extended
STATUS

ordinary
REFINES

Clutch_Open
WHEN

grdl :Clutch_Request_Open = TRUE

grd2 :Clutch_Open = FALSE

grd3 :Error_Clutch_Open = FALSE
THEN

actl :Clutch_Open := TRUE

tClutch_Open :tClutch_Open := time
END

Error_Clutch_Open &
extended
STATUS

ordinary
REFINES

Error_Clutch_Open
WHEN

grd1 :Clutch_Request_Open = TRUE

grd2 :Clutch_Open = FALSE

grd3 :Error_Clutch_Open = FALSE
THEN

actl :Error_Clutch_Open :=TRUE

tError_Clutch_Open :tError_Clutch_Open := time
END

Clutch_Request_Close &
extended
STATUS
ordinary
REFINES
Clutch_Request_Close
WHEN
grd1 :FromNeu_SetGear_CIutch = TRUE Vv ToNeu_Release_Clutch = TRUE v
NoNeu_SetGear_ReleasingClutch = TRUE 1V NoNeu_SetGear_SettingClutch= TRUE
grd2 :Clutch_Request_Close = FALSE
THEN
actl :Clutch_Request_Close := TRUE
tClutch_Request_Close :tClutch_Request_Close := time
END

Clutch_Close &
extended
STATUS

ordinary
REFINES

Clutch_Close
WHEN

grdl :Clutch_Request_Close = TRUE

grd2 :Clutch_Close = FALSE

grd3 :Error_Clutch_Close = FALSE
THEN

actl :Clutch_Close := TRUE

tClutch_Close :tClutch_Close := time
END

Error_Clutch_Close &
extended
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STATUS

ordinary
REFINES

Error_Clutch_Close
WHEN

grd1 :Clutch_Request_Close = TRUE

grd2 :Clutch_Close = FALSE

grd3 :Error_Clutch_Close = FALSE
THEN

actl :Error_Clutch_Close := TRUE

tError_Clutch_Close :tError_Clutch_Close := time
END

Gear_Request_Release &
extended
STATUS
ordinary
REFINES
Gear_Request_Release

WHEN
grd1 :ToNeu_ZeroTorque = TRUE v ToNeu_OpenClutch = TRUE v
NoNeu_ZeroTorque = TRUE VNoNeu_OpenClutch_Releasing= TRUE
grd2 :Gear_Request_Release = FALSE
THEN
actl :Gear_Request_Release := TRUE
END

Gear_Release &
extended
STATUS

ordinary
REFINES

Gear_Release
WHEN

grdl :Gear_Request_Release = TRUE

grd2 :Gear_Release = FALSE

grd3 :Error_Gear_Release = FALSE
THEN

actl :Gear_Release := TRUE
END

Error_Gear_Release &
extended
STATUS

ordinary
REFINES

Error_Gear_Release
WHEN

grdl :Gear_Request_Release = TRUE

grd2 :Gear_Release = FALSE

grd3 :Error_Gear_Release = FALSE
THEN

actl :Error_Gear_Release := TRUE
END

Gear_Request_Set &
extended
STATUS
ordinary
REFINES
Gear_Request_Set
WHEN
FromNeu_SyncSpeed = TRUE V FromNeu_OpenClutch = TRUE v
grdl :NoNeu_Release_Clutch = TRUE v NoNeu_SyncSpeed = TRUE v
NoNeu_OpenClutch_Setting = TRUE
grd2 :Gear_Request_Set = FALSE
THEN
actl :Gear_Request_Set .= TRUE
END

Gear_Set &
extended
STATUS
ordinary
REFINES
Gear_Set
WHEN
grdl :Gear_Request_Set = TRUE
grd2 :Gear_Set = FALSE
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grd3 :Error_Gear_Set = FALSE
THEN

actl :Gear_Set := TRUE
END

Error_Gear_Set 2
extended
STATUS

ordinary
REFINES

Error_Gear_Set
WHEN

grdl :Gear_Request_Set = TRUE

grd2 :Gear_Set = FALSE

grd3 :Error_Gear_Set = FALSE
THEN

actl :Error_Gear_Set :=TRUE

END
FINAL 2
extended
STATUS
ordinary
REFINES
FINAL
WHEN
FromNeu_SetGear_NoClutch = TRUE ¥NoNeu_SetGear_NoClutch = TRUE v
grd1 :ToNeu_ReIease_NoCIutch = TRUE v FromNeu_CloseClutch = TRUE v
NoNeu_CloseClutch_Setting = TRUE v NoNeu_CloseClutch_Releasing = TRUE v
ToNeu_CloseClutch = TRUE
THEN
actl :RequestFromNeu = FALSE
act2 :RequestNoNeu = FALSE
act3 :RequestToNeu = FALSE
act4 :FromNeu_SyncSpeed = FALSE
act5 :FromNeu_OpenClutch = FALSE
act6 :FromNeu_SetGear_NoClutch := FALSE
act7 :FromNeu_SetGear_Clutch := FALSE
act8 :FromNeu_CloseClutch := FALSE
act9 :ToNeu_Release_NoClutch = FALSE
act10 :ToNeu_CloseClutch == FALSE
actll :ToNeu_ZeroTorque:=FALSE  // Senario3 Flage
actl2 :ToNeu_OpenClutch := FALSE  // Senario3 Flage
act13 :ToNeu_Release_Clutch:=FALSE  // Senario3 Flage
act14 :NoNeu_ZeroTorque:= FALSE  // Senario2 Flage
act15 :NoNeu_OpenClutch_Releasing = FALSE
act16 :NoNeu_Release_NoClutch:= FALSE  // Senario2 Flage
actl7 :NoNeu_Release_Clutch.=FALSE  // Senario2 Flage
act18 :NoNeu_SyncSpeed := FALSE  // Senario2 Flage
act19 :NoNeu_OpenClutch_Setting -== FALSE  // Senario2 Flage
act20 :NoNeu_SetGear_NoClutch:=FALSE  // Senario2 Flage
act21 :NoNeu_SetGear_ReleasingClutch:=FALSE  // Senario2 Flage
act22 :NoNeu_SetGear_SettingClutch.=FALSE ~ // Senario2 Flage
act23 :NoNeu_CloseClutch_Setting:=FALSE  // Senario2 Flage
act24 :NoNeu_CloseClutch_Releasing:=FALSE ~ // Senario2 Flage
act25 :Engine_SyncSpeed = FALSE
act26 :Engine_WaitForSyncClutch == FALSE
act27 :Engine_ZeroTorque = FALSE
act28 :Engine_WaitForZeroClutch == FALSE
act29 :Clutch_Open :=FALSE  // Clutch Flags
act30 :Clutch_Close :=FALSE  // Clutch Flags
act31 :Gear_Release :=FALSE  // Gear Flags
act32 :Gear_Set :=FALSE  // Gear Flags
act33 :FromNeu_RequestOpenClutch := FALSE  // Senariol Flag
act34 :ToNeu_RequestOpenClutch := FALSE  // Senario3 Flag
act35 :NoNeu_RequestOpenClutch_Releasing :== FALSE ~ // Senario2 Flag
act36 :NoNeu_RequestOpenClutch_Setting := FALSE  // Senario2 Flag
act37 :Engine_Request_SyncSpeed :=FALSE  // Engine Flgas
act38 :Engine_Request_ZeroTorque := FALSE  // Engine Flgas
act39 :Clutch_Request_Open := FALSE  // Clutch Flags
act40 :Clutch_Request_Close == FALSE  // Clutch Flags
act4l :Gear_Request_Release = FALSE ~ // Gear Flags
act42 :Gear_Request_Set :== FALSE  // Gear Flags
END
Tick _Tock &
extended
STATUS
ordinary
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REFINES
Tick_Tock
ANY
tick
WHERE
tick :tick >0
DeadlmelO FromNeu_SyncSpeed = TRUE /4 FromNeu_SetGear_NoClutch = FALSE A Error_FromNeu_SetGear_NoClutch = FALSE =
time + tick < tFromNeu_SyncSpeed + SetGear DL
Deadllnell FromNeu_OpenClutch = TRUE A Error_FromNeu_SetGear_Clutch = FALSE A FromNeu_SetGear_Clutch = FALSE = time +
tick < tFromNeu_OpenClutch + SetGear_DL
DeadlmelZ FromNeu_SetGear_Clutch = TRUE 4 Error_FromNeu_CloseClutch = FALSE 4 FromNeu_CloseClutch = FALSE = time + tick
<tFromNeu_SetGear Clutch + CloseClutch DL
Deadllne14 ToNeu_ZeroTorque = TRUE / ToNeu_Release_NoClutch = FALSE A Error_ToNeu_Release_NoClutch = FALSE = time + tick
<tToNeu_ZeroTorque + Release DL
DeadlmelS ToNeu_OpenClutch = TRUE / ToNeu_Release_Clutch = FALSE 4 Error_ToNeu_Release_Clutch = FALSE = time + tick <
tToNeu_OpenClutch + Release_DL
Deadlmelﬁ ToNeu_Release_Clutch = TRUE A Error_ToNeu_CloseClutch = FALSE 4 ToNeu_CloseClutch = FALSE = time + tick <
tToNeu Release_Clutch + CloseClutch_DL
Deadllnels NoNeu_OpenClutch_Releasing = TRUE /4 NoNeu_Release_Clutch = FALSE / Error_NoNeu_Release_Clutch = FALSE = time
+ tick <tNoNeu_OpenClutch_Releasing + Release_DL
Deadllnel9 NoNeu_ZeroTorque = TRUE 4 NoNeu_Release_NoClutch = FALSE / Error_NoNeu_Release_NoClutch = FALSE = time + tick
<tNoNeu_ZeroTorque + Release DL
DeadlmeZl NoNeu_SyncSpeed = TRUE 4 NoNeu_SetGear_NoClutch = FALSE 4 Error_NoNeu_SetGear_NoClutch = FALSE = time + tick
<tNoNeu_SyncSpeed + SetGear DL
Deadllne22 NoNeu_OpenClutch_Setting = TRUE /4 NoNeu_SetGear_SettingClutch = FALSE 4 Error_NoNeu_SetGear_SettingClutch =
FALSE = time + tick < tNoNeu_OpenClutch_Setting + SetGear DL
Deadllne23 NoNeu_SetGear_SettingClutch = TRUE 4 NoNeu_CloseClutch_Setting = FALSE 2 Error_NoNeu_CloseClutch_Setting = FALSE
= time + tick <tNoNeu_SetGear_SettingClutch + CloseClutch_DL
Deadllne24 NoNeu_Release_Clutch = TRUE /4 Error_NoNeu_SetGear_ReleasingClutch = FALSE 4 NoNeu_SetGear_ReleasingClutch =
FALSE = time + tick <tNoNeu_Release Clutch + SetGear DL
Deadllne25 NoNeu_SetGear_ReleasingClutch = TRUE 2 NoNeu_CloseClutch_Releasing = FALSE 4 Error_NoNeu_CloseClutch_Releasing
= FALSE = time + tick < tNoNeu_SetGear ReleasingClutch + CloseClutch_DL
Deadlme27 FromNeu_RequestOpenClutch = TRUE A FromNeu_OpenClutch = FALSE / Error_FromNeu_OpenClutch = FALSE = time +
tick < tFromNeu_RequestOpenClutch + OpenClutch_DL
Deadllne28 RequestToNeu = TRUE A ToNeu_ZeroTorque = FALSE /1 ToNeu_RequestOpenClutch = FALSE = time + tick < tRequestToNeu
+ Zero_DL
Deadllne29 ToNeu_RequestOpenClutch = TRUE 4 ToNeu_OpenClutch = FALSE 4 Error_ToNeu_OpenClutch = FALSE = time + tick <
tToNeu_RequestOpenClutch + OpenClutch_DL
DeadllneSO RequestNoNeu = TRUE 2 NoNeu_RequestOpenClutch_Releasing = FALSE A NoNeu_ZeroTorque = FALSE = time + tick <
tRequestNoNeu + Zero_DL
DeadlmeSl NoNeu_RequestOpenClutch_Releasing = TRUE 4 NoNeu_OpenClutch_Releasing = FALSE A
Error_NoNeu_OpenClutch_Releasing = FALSE = fime + tick <tNoNeu_RequestOpenClutch_Releasing + OpenClutch_DL
Deadllne32 NoNeu_Release_NoClutch = TRUE 2 NoNeu_RequestOpenClutch_Setting = FALSE 2 NoNeu_SyncSpeed = FALSE = time +
tick <tNoNeu_Release NoClutch + Sync_DL
Deadllness NoNeu_RequestOpenClutch_Setting = TRUE /4 NoNeu_OpenClutch_Setting = FALSE /4 Error_NoNeu_OpenClutch_Setting =
FALSE = time + tick < tNoNeu_RequestOpenClutch_Setting + OpenClutch_DL
Deadllne34 RequestFromNeu = TRUE 4 FromNeu_RequestOpenClutch = FALSE A FromNeu_SyncSpeed = FALSE = time + tick <
tRequestFromNeu + Sync_DL
Deadlme35 RequestFromNeu = TRUE /4 Engine_Request_SyncSpeed = FALSE = time + tick < tRequestFromNeu + Channel DL
Deadline36 NoNeu_Release_NoClutch = TRUE 4 Engine_Request_SyncSpeed = FALSE = time + tick < tNoNeu_Release_NoClutch +
: Channel_DL
Deadline37 :RequestToNeu = TRUE A Engine_Request_ZeroTorque = FALSE = time + tick < tRequestToNeu + Channel DL
Deadline38 :RequestNoNeu = TRUE /1 Engine_Request_ZeroTorque = FALSE = time + tick < tRequestNoNeu + Channel DL
Deadline39 Engine_ZeroTorque = TRUE /4 NoNeu_ZeroTorque = FALSE A ToNeu_ZeroTorque = FALSE = time + tick <
: tEngine_ZeroTorque + Channel_DL
Deadline40 Engine_SyncSpeed = TRUE 4 FromNeu_SyncSpeed = FALSE 4 NoNeu_SyncSpeed = FALSE = time + tick <
: tEngine_SyncSpeed + Channel_DL
Deadline41l Engine_Request_SyncSpeed = TRUE / Engine_SyncSpeed = FALSE /4 Engine_WaitForSyncClutch = FALSE = time + tick <
: tEngine_Request_SyncSpeed + Engine_Sync_DL
Deadline42 Engine_Request_ZeroTorque = TRUE A Engine_WaitForZeroClutch = FALSE A Engine_ZeroTorque = FALSE = time + tick <
: tEngine_Request_ZeroTorque + Engine_Zero_DL
Deadline43 FromNeu_RequestOpenClutch = TRUE A Clutch_Request_Open = FALSE = time + tick < tFromNeu_RequestOpenClutch +
: Channel_DL
Deadline44 ToNeu_RequestOpenClutch = TRUE A Clutch_Request_Open = FALSE = time + tick < tToNeu_RequestOpenClutch +
: Channel_DL
Deadline45 NoNeu_RequestOpenClutch_Releasing = TRUE A Clutch_Request_Open = FALSE = time + tick <
: tNoNeu_RequestOpenClutch_Releasing + Channel_DL
Deadline46 NoNeu_RequestOpenClutch_Setting = TRUE A Clutch_Request_Open = FALSE = time + tick <
: tNoNeu_RequestOpenClutch_Setting + Channel_DL
Deadline47 FromNeu_SetGear_Clutch = TRUE A Clutch_Request_Close = FALSE = time + tick < tFromNeu_SetGear Clutch +
: Channel_DL
Deadline48 NoNeu_SetGear_ReleasingClutch = TRUE A Clutch_Request_Close = FALSE = time + tick <
: tNoNeu_SetGear_ReleasingClutch + Channel_DL
Deadline49 NoNeu_SetGear_SettingClutch = TRUE A Clutch_Request_Close = FALSE = time + tick < tNoNeu_SetGear SettingClutch +
Channel DL
DeadlmeSO :ToNeu_Release_Clutch = TRUE A Clutch_Request_Close = FALSE = time + tick < tToNeu_Release_Clutch + Channel DL
DeadlmeSl Clutch_Open = TRUE A FromNeu_OpenClutch = FALSE A NoNeu_OpenClutch_Releasing = FALSE A
NoNeu_OpenClutch_Setting = FALSE A ToNeu_OpenClutch = FALSE = time + tick < tClutch_Open + Channel DL
DeadlmeSZ Clutch_Close = TRUE A FromNeu_CloseClutch = FALSE A NoNeu_CloseClutch_Releasing = FALSE A
NoNeu_CloseClutch_Setting = FALSE A ToNeu_CloseClutch = FALSE = time + tick < tClutch_Close + Channel DL
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DeadlmeSS Clutch_Request_Open = TRUE A Clutch_Open = FALSE A Error_Clutch_Open = FALSE = time + tick <
tClutch_Request_Open + Clutch_Open_DL
Deadl|ne54 Clutch_Request_Close = TRUE A Clutch_Close = FALSE A Error_Clutch_Close = FALSE = time + tick <
tClutch_Request_Close + Clutch_Close_DL
THEN
actl :time :=time-+tick
END

END
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Machine m11

MACHINE
mil

REFINES
m10

SEES
c6

VARIABLES
isNeu  // Gear Status
RequestFromNeu  // Flags
RequestNoNeu  // Flags
RequestToNeu  // Flags
FromNeu_SyncSpeed  // Senariol
FromNeu_OpenClutch  // Flage
FromNeu_SetGear_NoClutch /I Flage
FromNeu_SetGear_Clutch /I Flage
FromNeu_CloseClutch  // Flage
Error_FromNeu_OpenClutch /I Flage
Error_FromNeu_SetGear_NoClutch  // Flage
Error_FromNeu_SetGear_Clutch  // Flage
Error_FromNeu_CloseClutch ~ // Senariol
ToNeu_ZeroTorque  // Senario3 Flage
ToNeu_OpenClutch /I Senario3 Flage
Error_ToNeu_OpenClutch  // Senario3 Flage
ToNeu_Release_NoClutch  // Senario3 Flage
Error_ToNeu_Release_NoClutch  // Senario3 Flage
ToNeu_Release_Clutch  // Senario3 Flage
Error_ToNeu_Release_Clutch  // Senario3 Flage
ToNeu_CloseClutch  // Senario3 Flage
Error_ToNeu_CloseClutch  // Senario3 Flage
NoNeu_ZeroTorque  // Senario2 Flage
NoNeu_Release_NoClutch /I Senario2 Flage
NoNeu_OpenClutch_Releasing  // Senario2 Flage
NoNeu_Release_Clutch /I Senario2 Flage
NoNeu_SyncSpeed  // Senario2 Flage
NoNeu_OpenClutch_Setting /I Senario2 Flage
NoNeu_SetGear_NoClutch /I Senario2 Flage
NoNeu_SetGear_ReleasingClutch  // Senario2 Flage
NoNeu_SetGear_SettingClutch ~ // Senario2 Flage
NoNeu_CloseClutch_Releasing  // Senario2 Flage
NoNeu_CloseClutch_Setting ~ // Senario2 Flage
Error_NoNeu_OpenClutch_Releasing  // Senario2 Flage
Error_NoNeu_Release_Clutch  // Senario2 Flage
Error_NoNeu_Release_NoClutch  // Senario2 Flage
Error_NoNeu_OpenClutch_Setting  // Senario2 Flage
Error_NoNeu_SetGear_NoClutch /I Senario2 Flage
Error_NoNeu_SetGear_ReleasingClutch /I Senario2 Flage
Error_NoNeu_SetGear_SettingClutch /I Senario2 Flage
Error_NoNeu_CloseClutch_Releasing  // Senario2 Flage
Error_NoNeu_CloseClutch_Setting /I Senario2 Flage
Engine_SyncSpeed /I Engine Flags
Engine_WaitForSyncClutch /I Engine Flgas
Engine_ZeroTorque  // Engine Flgas
Engine_WaitForZeroClutch  // Engine Flgas
Clutch_Open  // Clutch Flags
Error_Clutch_Open /I Clutch Flags
Clutch_Close  // Clutch Flags
Error_Clutch_Close  // Clutch Flags
Gear_Release  // Gear Flags
Error_Gear_Release  // Gear Flags
Gear_Set  // Gear Flags
Error_Gear_Set  // Gear Flags
FromNeu_RequestOpenClutch  // Senariol Flag
ToNeu_RequestOpenClutch  // Senario3 Flag
NoNeu_RequestOpenClutch_Releasing ~ // Senario2 Flag
NoNeu_RequestOpenClutch_Setting  // Senario2 Flag
Engine_Request_SyncSpeed  // Engine Flgas
Engine_Request_ZeroTorque /I Engine Flgas
Clutch_Request_Open /I Clutch Flags
Clutch_Request_Close  // Clutch Flags
Gear_Request_Release  // Gear Flags
Gear_Request_Set  // Gear Flags
time
tRequestFromNeu
tFromNeu_SyncSpeed
tFromNeu_SetGear_NoClutch
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tError_FromNeu_SetGear_NoClutch

tFromNeu_OpenClutch

tError_FromNeu_SetGear_Clutch

tFromNeu_SetGear_Clutch

tError_FromNeu_CloseClutch

tFromNeu_CloseClutch

tRequestToNeu

tToNeu_ZeroTorque

tToNeu_Release_NoClutch

tError_ToNeu_Release_NoClutch

tToNeu_OpenClutch

tToNeu_Release_Clutch

tError_ToNeu_Release_Clutch

tError_ToNeu_CloseClutch

tToNeu_CloseClutch

tRequestNoNeu

tNoNeu_ZeroTorque

tNoNeu_OpenClutch_Releasing

tNoNeu_Release_Clutch

tError_NoNeu_Release_Clutch

tNoNeu_Release_NoClutch

tError_NoNeu_Release_NoClutch

tNoNeu_SyncSpeed

tNoNeu_SetGear_NoClutch

tError_NoNeu_SetGear_NoClutch

tNoNeu_OpenClutch_Setting

tNoNeu_SetGear_SettingClutch

tError_NoNeu_SetGear_SettingClutch

tNoNeu_CloseClutch_Setting

tError_NoNeu_CloseClutch_Setting

tError_NoNeu_SetGear_ReleasingClutch

tNoNeu_SetGear_ReleasingClutch

tNoNeu_CloseClutch_Releasing

tError_NoNeu_CloseClutch_Releasing

tFromNeu_RequestOpenClutch

tError_FromNeu_OpenClutch

tToNeu_RequestOpenClutch

tError_ToNeu_OpenClutch

tNoNeu_RequestOpenClutch_Releasing

tError_NoNeu_OpenClutch_Releasing

tNoNeu_RequestOpenClutch_Setting

tError_NoNeu_OpenClutch_Setting

tEngine_Request_SyncSpeed

tEngine_Request_ZeroTorque

tEngine_ZeroTorque

tEngine_SyncSpeed

tEngine_WaitForSyncClutch

tEngine_WaitForZeroClutch

tClutch_Request_Open

tClutch_Request_Close

tClutch_Open

tClutch_Close

tError_Clutch_Open

tError_Clutch_Close

tGear_Request_Release

tGear_Request_Set

tGear_Release

tGear_Set

tError_Gear_Release

tError_Gear_Set

INVARIANTS

tGear_Request_Release :tGear_Request_Release € N

Deadline55 :ToNeu_ZeroTorque = TRUE A Gear_Request_Release = FALSE = time <tToNeu_ZeroTorque + Channel DL

Gear ~ Request_ReleaseDurationDeadline55 ToNeu_ZeroTorque = TRUE A Gear_Request_Release = TRUE = tGear Request Release <
tToNeu_ZeroTorque + Channel_DL

Deadllne56 :ToNeu_OpenClutch = TRUE A Gear_Request_Release = FALSE = time < tToNeu_OpenClutch + Channel_DL

Gear ~_Request_ReleaseDurationDeadline56 ToNeu_OpenClutch = TRUE A Gear_Request_Release = TRUE = tGear Request Release <
tToNeu_OpenClutch + Channel_DL

Deadlme57 :NoNeu_ZeroTorque = TRUE A Gear_Request_Release = FALSE = time < tNoNeu_ZeroTorque + Channel DL

Gear ~ Request_ReleaseDurationDeadline57 NoNeu_ZeroTorque = TRUE A Gear_Request_Release = TRUE = tGear_Request_Release <
tNoNeu_ZeroTorque + Channel_DL

Deadllne58 NoNeu_OpenClutch_Releasing = TRUE A Gear_Request_Release = FALSE = time < tNoNeu OpenClutch Releasing +

: Channel_DL

Gear ~Request_ReleaseDurationDeadline58 NoNeu_OpenClutch_Releasing = TRUE A Gear_Request_Release = TRUE =
tGear_Request_Release < tNoNeu_OpenClutch_Releasing + Channel DL

tGear_Request_Set ‘tGear_Request_Set € N

Deadline59 :NoNeu_SyncSpeed = TRUE A Gear_Request_Set = FALSE = time < tNoNeu_SyncSpeed + Channel DL

Gear ~ Request_SetDurationDeadline59 NoNeu_SyncSpeed = TRUE A Gear_Request_Set = TRUE = tGear_Request_Set <

tNoNeu_SyncSpeed + Channel_DL
DeadlmeGO :NoNeu_Release_Clutch = TRUE A Gear_Request_Set = FALSE = time < tNoNeu_Release Clutch + Channel DL
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Gear ~_Request_SetDurationDeadline60 NoNeu_Release_Clutch = TRUE A Gear_Request_Set = TRUE = tGear_Request_Set <
tNoNeu_Release_Clutch + Channel_DL
Deadlmeﬁl :NoNeu_OpenClutch_Setting = TRUE A Gear_Request_Set = FALSE = time < tNoNeu_OpenClutch_Setting + Channel DL
Gear ~_Request_SetDurationDeadline61 NoNeu_OpenClutch_Setting = TRUE A Gear_Request_Set = TRUE = tGear_Request_Set <
tNoNeu_OpenClutch_Setting + Channel_DL
DeadlmeGZ :FromNeu_SyncSpeed = TRUE A Gear_Request_Set = FALSE = time < tFromNeu_SyncSpeed + Channel DL
Gear ~ Request_SetDurationDeadline62 FromNeu_SyncSpeed = TRUE A Gear_Request_Set = TRUE = tGear Request Set <
tFromNeu_SyncSpeed + Channel_DL
Deadllne63 :FromNeu_OpenClutch = TRUE A Gear_Request_Set = FALSE = time < tFromNeu_OpenClutch + Channel DL
Gear ~ Request_SetDurationDeadline63 FromNeu_OpenClutch = TRUE A Gear_Request_Set = TRUE = tGear Request Set <
tFromNeu_OpenClutch + Channel_DL
tGear Release :tGear_Release € N
Deadllne64 Gear_Release = TRUE A NoNeu_Release_Clutch = FALSE A NoNeu_Release_NoClutch = FALSE A ToNeu_Release_Clutch =
FALSE A ToNeu_Release_NoClutch = FALSE = time < tGear Release + Channel DL
NoNeu Release_ ClutchDurationDeadline64 Gear_Release = TRUE A NoNeu_Release_Clutch = TRUE = tNoNeu_Release Clutch <
tGear_Release + Channel_DL
NoNeu Release_NoClutchDurationDeadline64 Gear_Release = TRUE A NoNeu_Release_NoClutch = TRUE = tNoNeu_Release_NoClutch <
tGear_Release + Channel_DL
ToNeu Release_ClutchDurationDeadline64 Gear_Release = TRUE A ToNeu_Release_Clutch = TRUE = tToNeu_ Release Clutch <
tGear_Release + Channel_DL
ToNeu Release_NoClutchDurationDeadline64 Gear_Release = TRUE A ToNeu_Release_NoClutch = TRUE = tToNeu_Release NoClutch <
tGear_Release + Channel_DL
tGear_Set tGear_Set € N
Deadline65 Gear_Set=TRUE A FromNeu_SetGear_CIutch =FALSE A FromNeu_SetGear_l_\loCIutch = FALSE A NoNeu_SetGear_NoClutch
. = FALSE A NoNeu_SetGear_ReleasingClutch = FALSE A NoNeu_SetGear_SettingClutch = FALSE = time < tGear_Set +
Channel_DL
FromNeu _SetGear_ ClutchDurationDeadline65 Gear_Set = TRUE A FromNeu_SetGear_Clutch = TRUE = tFromNeu_SetGear Clutch <
tGear_Set + Channel_DL
FromNeu _SetGear_NoClutchDurationDeadline65 Gear_Set = TRUE A FromNeu_SetGear_NoClutch = TRUE =
tFromNeu_SetGear NoClutch < tGear_Set + Channel DL
NoNeu SetGear_NoClutchDurationDeadline65 Gear_Set = TRUE A NoNeu_SetGear_NoClutch = TRUE = tNoNeu_SetGear NoClutch <
tGear_Set + Channel_DL
NoNeu SetGear_ReleasingClutchDurationDeadline65 Gear_Set = TRUE A NoNeu_SetGear_ReleasingClutch = TRUE =
tNoNeu_SetGear ReleasingClutch < tGear_Set + Channel DL
NoNeu _SetGear_SettingClutchDurationDeadline65 Gear_Set = TRUE A NoNeu_SetGear_SettingClutch = TRUE =
tNoNeu_SetGear_SettingClutch < tGear Set + Channel DL
tError Gear_Release :tError_Gear_Release € N
Deadlme66 Gear_Request_Release = TRUE A Error_Gear_Release = FALSE A Gear_Release = FALSE = time < tGear_Request_Release +
Gear_Release_DL
Error Gear_ReleaseDurationDeadline66 Gear_Request_Release = TRUE A Error_Gear_Release = TRUE = tError_Gear Release <
tGear_Request_Release + Gear_Release_DL
Gear ReleaseDurationDeadline66 Gear_Request_Release = TRUE A Gear_Release = TRUE = tGear_Release < tGear_Request_Release +
Gear_Release_DL
tError Gear_Set :tError_Gear_Set € N
Deadline67 :Gear_Request_Set = TRUE A Error_Gear_Set = FALSE A Gear_Set = FALSE = time < tGear_Request_Set + Gear_Set_DL
Error Gear_SetDurationDeadline67 Gear_Request_Set = TRUE A Error_Gear_Set = TRUE = tError_Gear_Set <tGear_Request_Set +
Gear_Set_DL
Gear SetDurationDeadline67 :Gear_Request_Set = TRUE A Gear_Set = TRUE = tGear_Set < tGear Request_Set + Gear_Set DL
TIMING

Expiry2 :Expiry (RequestFromNeu, FromNeu_SyncSpeed, Sync_EX)

Deadline10 :Deadline (FromNeu_SyncSpeed, FromNeu_SetGear_NoClutch v Error_FromNeu_SetGear_NoClutch, SetGear_DL)

Deadlinell :Deadline (FromNeu_OpenClutch, Error_FromNeu_SetGear_Clutch v FromNeu_SetGear_Clutch, SetGear_DL)

Deadline12 :Deadline (FromNeu_SetGear_Clutch, Error_FromNeu_CloseClutch v FromNeu_CloseClutch, CloseClutch_DL)

Expiry3 :Expiry (RequestToNeu, ToNeu_ZeroTorque, Zero_EX)

Deadline14 :Deadline (ToNeu_ZeroTorque, ToNeu_Release_NoClutch v Error_ToNeu_Release_NoClutch, Release_DL)

Deadline15 :Deadline (ToNeu_OpenClutch, ToNeu_Release_Clutch v Error_ToNeu_Release_Clutch, Release_DL)

Deadline16 :Deadline (ToNeu_Release_Clutch, Error_ToNeu_CloseClutch v ToNeu_CloseClutch, CloseClutch_DL)

Expiry4 :Expiry (RequestNoNeu, NoNeu_ZeroTorque, Zero_EX)

Deadline18 :Deadline (NoNeu_OpenClutch_Releasing, NoNeu_Release_Clutch v Error_NoNeu_Release_Clutch, Release_DL)

Deadline19 :Deadline (NoNeu_ZeroTorque, NoNeu_Release_NoClutch v Error_NoNeu_Release_NoClutch, Release_DL)

Expiry5 :Expiry (NoNeu_Release_NoClutch, NoNeu_SyncSpeed, Sync_EX)

Deadline21 :Deadline (NoNeu_SyncSpeed, NoNeu_SetGear_NoClutch v Error_NoNeu_SetGear_NoClutch, SetGear_DL)

Deadline22 :Deadline (NoNeu_OpenClutch_Setting, NoNeu_SetGear_SettingClutch v Error_NoNeu_SetGear_SettingClutch, SetGear_DL)

Deadline23 :Deadline (NoNeu_SetGear_SettingClutch, NoNeu_CloseClutch_Setting v Error_NoNeu_CloseClutch_Setting, CloseClutch_DL)

Deadline24 :Deadline (NoNeu_Release_Clutch, Error_NoNeu_SetGear_ReleasingClutch v NoNeu_SetGear_ReleasingClutch, SetGear_DL)

Deadllne25 Deadline (NoNeu_SetGear_ReleasingClutch, NoNeu_CloseClutch_Releasing v Error_NoNeu_CloseClutch_Releasing,
CloseClutch_DL)

Delayl Delay (RequestFromNeu, FromNeu_RequestOpenClutch, OpenClutch_Sync_DE)

Deadline27 :Deadline (FromNeu_RequestOpenClutch, FromNeu_OpenClutch v Error_FromNeu_OpenClutch, OpenClutch_DL)

Deadline28 :Deadline (RequestToNeu, ToNeu_ZeroTorque V ToNeu_RequestOpenClutch, Zero_DL)

Delay?2 :Delay (RequestToNeu, ToNeu_RequestOpenClutch, OpenClutch_Zero_DE)

Deadline29 :Deadline (ToNeu_RequestOpenClutch, ToNeu_OpenClutch v Error_ToNeu_OpenClutch, OpenClutch_DL)

Deadline30 :Deadline (RequestNoNeu, NoNeu_RequestOpenClutch_Releasing v NoNeu_ZeroTorque, Zero_DL)

Delay3 :Delay (RequestNoNeu, NoNeu_RequestOpenClutch_Releasing, OpenClutch_Zero_DE)

Deadlme31 Deadline (NoNeu_RequestOpenClutch_Releasing, NoNeu_OpenClutch_Releasing v Error_NoNeu_OpenClutch_Releasing,
OpenClutch_DL)

Deadllne32 Deadline (NoNeu_Release_NoClutch, NoNeu_RequestOpenClutch_Setting vV NoNeu_SyncSpeed, Sync_DL)

Delay4 :Delay (NoNeu_Release_NoClutch, NoNeu_RequestOpenClutch_Setting, OpenClutch_Sync_DE)
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Deadline33

OpenClutch_DL)

Deadline34 :Deadline (RequestFromNeu, FromNeu_RequestOpenClutch v FromNeu_SyncSpeed, Sync_DL)

Deadline35 :Deadline (RequestFromNeu, Engine_Request_SyncSpeed, Channel_DL)

Deadline36 :Deadline (NoNeu_Release_NoClutch, Engine_Request_SyncSpeed, Channel_DL)

Deadline37 :Deadline (RequestToNeu, Engine_Request_ZeroTorque, Channel_DL)

Deadline38 :Deadline (RequestNoNeu, Engine_Request_ZeroTorque, Channel_DL)

Deadline39 :Deadline (Engine_ZeroTorque, NoNeu_ZeroTorque V ToNeu_ZeroTorque, Channel_DL)

Deadline40 :Deadline (Engine_SyncSpeed, FromNeu_SyncSpeed v NoNeu_SyncSpeed, Channel_DL)

Deadline41 :Deadline (Engine_Request_SyncSpeed, Engine_SyncSpeed Vv Engine_WaitForSyncClutch, Engine_Sync_DL)
Deadline42 :Deadline (Engine_Request_ZeroTorque, Engine_WaitForZeroClutch v Engine_ZeroTorque, Engine_Zero_DL)
Deadline43 :Deadline (FromNeu_RequestOpenClutch, Clutch_Request_Open, Channel_DL)

Deadline44 :Deadline (ToNeu_RequestOpenClutch, Clutch_Request_Open, Channel_DL)

Deadline45 :Deadline (NoNeu_RequestOpenClutch_Releasing, Clutch_Request_Open, Channel_DL)

Deadline46 :Deadline (NoNeu_RequestOpenClutch_Setting, Clutch_Request_Open, Channel_DL)

Deadline47 :Deadline (FromNeu_SetGear_Clutch, Clutch_Request_Close, Channel_DL)

Deadline48 :Deadline (NoNeu_SetGear_ReleasingClutch, Clutch_Request_Close, Channel_DL)

Deadline49 :Deadline (NoNeu_SetGear_SettingClutch, Clutch_Request_Close, Channel_DL)

Deadline50 :Deadline (ToNeu_Release_Clutch, Clutch_Request_Close, Channel_DL)

Deadline51

Deadline52

ToNeu_OpenClutch, Channel_DL)

ToNeu_CloseClutch, Channel_DL)

Deadline53 :Deadline (Clutch_Request_Open, Clutch_Open Vv Error_Clutch_Open, Clutch_Open_DL)
Deadline54 :Deadline (Clutch_Request_Close, Clutch_Close v Error_Clutch_Close, Clutch_Close_DL)
Deadline55 :Deadline (ToNeu_ZeroTorque, Gear_Request_Release, Channel_DL)

Deadline56 :Deadline (ToNeu_OpenClutch, Gear_Request_Release, Channel_DL)

Deadline57 :Deadline (NoNeu_ZeroTorque, Gear_Request_Release, Channel_DL)

Deadline58 :Deadline (NoNeu_OpenClutch_Releasing, Gear_Request_Release, Channel_DL)
Deadline59 :Deadline (NoNeu_SyncSpeed, Gear_Request_Set, Channel_DL)

Deadline60 :Deadline (NoNeu_Release_Clutch, Gear_Request_Set, Channel_DL)

Deadline61 :Deadline (NoNeu_OpenClutch_Setting, Gear_Request_Set, Channel_DL)

Deadline62 :Deadline (FromNeu_SyncSpeed, Gear_Request_Set, Channel_DL)

Deadline63 :Deadline (FromNeu_OpenClutch, Gear_Request_Set, Channel_DL)

Deadline64 Deadline (Gear_Release, NoNeu_Release_Clutch v NoNeu_Release_NoClutch v ToNeu_Release_Clutch v

ToNeu_Release_NoClutch, Channel _DL)

Deadllne65 Deadline (Gear_Set, FromNeu_SetGear_Clutch v FromNeu_SetGear_NoClutch v NoNeu_SetGear_NoClutch v

NoNeu_SetGear_ReleasingClutch v NoNeu_SetGear_SettingClutch, Channel_DL)

Deadllne66 Deadline (Gear_Request_Release, Error_Gear_Release v Gear_Release, Gear_Release_DL)
Deadline67 :Deadline (Gear_Request_Set, Error_Gear_Set v Gear_Set, Gear_Set_DL)

EVENTS

INITIALISATION &
extended
STATUS
ordinary

BEGIN
actl
act2
act3
act4
acts
act6
act7
act8
act9
act10
actll
actl2
actl3
actl4
actl5
actl6
actl7
act18
act19
act20
act21
act22
act23
act24
act25
act26
act27
act28
act29
act30
act31
act32
act33
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:isNeu == TRUE

:RequestNoNeu = FALSE
‘RequestToNeu = FALSE
:RequestFromNeu := FALSE
:FromNeu_SyncSpeed = FALSE
:FromNeu_OpenClutch = FALSE
:FromNeu_SetGear_NoClutch :=FALSE
:FromNeu_SetGear_Clutch := FALSE
:FromNeu_CloseClutch := FALSE

:Error_FromNeu_OpenClutch = FALSE
:Error_FromNeu_SetGear_NoClutch := FALSE
:Error_FromNeu_SetGear_Clutch := FALSE
:Error_FromNeu_CloseClutch := FALSE
‘ToNeu_ZeroTorque:=FALSE  // Senario3 Flage
:ToNeu_OpenClutch :=FALSE  // Senario3 Flage
:Error_ToNeu_OpenClutch :=FALSE  // Senario3 Flage
‘ToNeu_Release_NoClutch-=FALSE  // Senario3 Flage
:Error_ToNeu_Release_NoClutch:= FALSE  // Senario3 Flage
:ToNeu_Release_Clutch:=FALSE  // Senario3 Flage
:Error_ToNeu_Release_Clutch .= FALSE  // Senario3 Flage
:ToNeu_CloseClutch:= FALSE  // Senario3 Flage
:Error_ToNeu_CloseClutch:= FALSE ~ // Senario3 Flage
:NoNeu_ZeroTorque:= FALSE  // Senario2 Flage
:NoNeu_OpenClutch_Releasing:= FALSE  // Senario2 Flage
:NoNeu_Release_NoClutch:=FALSE  // Senario2 Flage
:NoNeu_Release_Clutch:= FALSE  // Senario2 Flage
:NoNeu_SyncSpeed :=FALSE  // Senario2 Flage
:NoNeu_OpenClutch_Setting :=FALSE  // Senario2 Flage
:NoNeu_SetGear_NoClutch:= FALSE  // Senario2 Flage
:NoNeu_SetGear_ReleasingClutch:=FALSE ~ // Senario2 Flage
:NoNeu_SetGear_SettingClutch:=FALSE  // Senario2 Flage
:NoNeu_CloseClutch_Releasing:= FALSE  // Senario2 Flage
:NoNeu_CloseClutch_Setting:= FALSE  // Senario2 Flage

Deadline (NoNeu_RequestOpenClutch_Setting, NoNeu_OpenClutch_Setting v Error_NoNeu_OpenClutch_Setting,

Deadline (Clutch_Open, FromNeu_OpenClutch v NoNeu_OpenClutch_Releasing v NoNeu_OpenClutch_Setting v

Deadline (Clutch_Close, FromNeu_CloseClutch v NoNeu_CloseClutch_Releasing v NoNeu_CloseClutch_Setting v
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act34 :Error_NoNeu_OpenClutch_Releasing:=FALSE  // Senario2 Flage
act35 :Error_NoNeu_Release_NoClutch:= FALSE  // Senario2 Flage

act36 :Error_NoNeu_Release_Clutch:= FALSE  // Senario2 Flage

act37 :Error_NoNeu_OpenClutch_Setting :==FALSE  // Senario2 Flage
act38 :Error_NoNeu_SetGear_NoClutch:=FALSE  // Senario2 Flage

act39 :Error_NoNeu_SetGear_ReleasingClutch:= FALSE ~ // Senario2 Flage
act40 :Error_NoNeu_SetGear_SettingClutch:= FALSE ~ // Senario2 Flage
act4l :Error_NoNeu_CloseClutch_Releasing :== FALSE ~ // Senario2 Flage
act42 :Error_NoNeu_CloseClutch_Setting :==FALSE  // Senario2 Flage
act43 :Engine_SyncSpeed := FALSE

act44 :Engine_WaitForSyncClutch = FALSE

act45 :Engine_ZeroTorque = FALSE

act46 :Engine_WaitForZeroClutch = FALSE

act47 :Clutch_Open :=FALSE  // Clutch Flags

act48 :Error_Clutch_Open :=FALSE  // Clutch Flags

act49 :Clutch_Close := FALSE  // Clutch Flags

act50 :Error_Clutch_Close :=FALSE  // Clutch Flags

act51 :Gear_Release :==FALSE  // Gear Flags

act52 :Error_Gear_Release :=FALSE  // Gear Flags

act53 :Gear_Set -==FALSE  // Gear Flags

act54 :Error_Gear_Set .=FALSE  // Gear Flags

act55 :FromNeu_RequestOpenClutch :=FALSE ~ // Senariol Flag

act56 :ToNeu_RequestOpenClutch := FALSE ~ // Senario3 Flag

act57 :NoNeu_RequestOpenClutch_Releasing := FALSE  // Senario2 Flag
act58 :NoNeu_RequestOpenClutch_Setting == FALSE ~ // Senario2 Flag
act8l :Engine_Request_SyncSpeed :=FALSE  // Engine Flgas

act82 :Engine_Request_ZeroTorque :=FALSE  // Engine Flgas

act83 :Clutch_Request_Open :=FALSE  // Clutch Flags

act84 :Clutch_Request_Close :== FALSE  // Clutch Flags

act85 :Gear_Request_Release :=FALSE  // Gear Flags

act86 :Gear_Request_Set :== FALSE  // Gear Flags

time :time =0

tRequestFromNeu :tRequestFromNeu =0

tFromNeu_SyncSpeed :tFromNeu_SyncSpeed =0
tFromNeu_SetGear_NoClutch :tFromNeu_SetGear_NoClutch =0
tError_FromNeu_SetGear_NoClutch :tError_FromNeu_SetGear_NoClutch :=0
tFromNeu_OpenClutch :tFromNeu_OpenClutch =
tError_FromNeu_SetGear_Clutch :tError_FromNeu_SetGear_Clutch :=0
tFromNeu_SetGear_Clutch :tFromNeu_SetGear_Clutch :=0
tError_FromNeu_CloseClutch :tError_FromNeu_CloseClutch :=0
tFromNeu_CloseClutch :tFromNeu_CloseClutch =0

tRequestToNeu :tRequestToNeu =0

tToNeu_ZeroTorque :tToNeu_ZeroTorque =0

tToNeu_Release_NoClutch :tToNeu_Release_NoClutch =0
tError_ToNeu_Release_NoClutch :tError_ToNeu_Release_NoClutch :=0
tToNeu_OpenClutch :tToNeu_OpenClutch =0

tToNeu_Release_Clutch :tToNeu_Release_Clutch :=0
tError_ToNeu_Release_Clutch :tError_ToNeu_Release_Clutch :=0
tError_ToNeu_CloseClutch :tError_ToNeu_CloseClutch :=0
tToNeu_CloseClutch :tToNeu_CloseClutch :=0

tRequestNoNeu :tRequestNoNeu =0

tNoNeu_ZeroTorque :tNoNeu_ZeroTorque =0
tNoNeu_OpenClutch_Releasing :tNoNeu_OpenClutch_Releasing =0
tNoNeu_Release_Clutch :tNoNeu_Release_Clutch :=0
tError_NoNeu_Release_Clutch :tError_NoNeu_Release_Clutch :=0
tNoNeu_Release_NoClutch :tNoNeu_Release_NoClutch :=0
tError_NoNeu_Release_NoClutch :tError_NoNeu_Release_NoClutch :=0
tNoNeu_SyncSpeed :tNoNeu_SyncSpeed :=0

tNoNeu_SetGear_NoClutch :tNoNeu_SetGear_NoClutch =0
tError_NoNeu_SetGear_NoClutch :tError_NoNeu_SetGear_NoClutch :=0
tNoNeu_OpenClutch_Setting :tNoNeu_OpenClutch_Setting =0
tNoNeu_SetGear_SettingClutch :tNoNeu_SetGear_SettingClutch :=0
tError_NoNeu_SetGear_SettingClutch :tError_NoNeu_SetGear_SettingClutch :=0
tNoNeu_CloseClutch_Setting :tNoNeu_CloseClutch_Setting -=0
tError_NoNeu_CloseClutch_Setting :tError_NoNeu_CloseClutch_Setting :==0
tError_NoNeu_SetGear_ReleasingClutch :tError_NoNeu_SetGear_ReleasingClutch :=0
tNoNeu_SetGear_ReleasingClutch :tNoNeu_SetGear_ReleasingClutch :=0
tNoNeu_CloseClutch_Releasing :tNoNeu_CloseClutch_Releasing :=0
tError_NoNeu_CloseClutch_Releasing :tError_NoNeu_CloseClutch_Releasing =0
tFromNeu_RequestOpenClutch :tFromNeu_RequestOpenClutch :=0
tError_FromNeu_OpenClutch :tError_FromNeu_OpenClutch =0
tToNeu_RequestOpenClutch :tToNeu_RequestOpenClutch :=0
tError_ToNeu_OpenClutch :tError_ToNeu_OpenClutch =0
tNoNeu_RequestOpenClutch_Releasing :tNoNeu_RequestOpenClutch_Releasing =0
tError_NoNeu_OpenClutch_Releasing :tError_NoNeu_OpenClutch_Releasing =0
tNoNeu_RequestOpenClutch_Setting :tNoNeu_RequestOpenClutch_Setting :=0
tError_NoNeu_OpenClutch_Setting :tError_NoNeu_OpenClutch_Setting :=0
tEngine_Request_SyncSpeed :tEngine_Request_SyncSpeed =0
tEngine_Request_ZeroTorque :tEngine_Request_ZeroTorque =0
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tEngine_ZeroTorque :tEngine_ZeroTorque =0
tEngine_SyncSpeed :tEngine_SyncSpeed =0
tEngine_WaitForSyncClutch :tEngine_WaitForSyncClutch =0
tEngine_WaitForZeroClutch :tEngine_WaitForZeroClutch =0
tClutch_Request_Open :tClutch_Request_Open :=0
tClutch_Request_Close :tClutch_Request_Close =0
tClutch_Open :tClutch_Open =0
tClutch_Close :tClutch_Close =0
tError_Clutch_Open :tError_Clutch_Open =0
tError_Clutch_Close :tError_Clutch_Close =0
tGear_Request_Release :tGear_Request_Release := 0
tGear_Request_Set :tGear_Request_Set := 0
tGear_Release :tGear_Release := 0
tGear_Set :tGear_Set := 0
tError_Gear_Release :tError_Gear_Release := 0
tError_Gear_Set :tError_Gear_Set := 0

END

RequestFromNeu &
extended
STATUS
ordinary
REFINES
RequestFromNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = TRUE
THEN
actl :RequestFromNeu = TRUE
tRequestFromNeu :tRequestFromNeu :=time
END

RequestNoNeu &
extended
STATUS
ordinary
REFINES
RequestNoNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestNoNeu := TRUE
tRequestNoNeu :tRequestNoNeu :=time
END

RequestToNeu &
extended
STATUS
ordinary
REFINES
RequestToNeu
WHEN
grdl1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestToNeu = TRUE
tRequestToNeu :tRequestToNeu :=time
END

FromNeu_SyncSpeed &
extended
STATUS

ordinary
REFINES

FromNeu_SyncSpeed
WHEN

grdl1 :RequestFromNeu = TRUE

grd2 :FromNeu_SyncSpeed = FALSE

grd3 :FromNeu_RequestOpenClutch = FALSE

grd4 :Engine_SyncSpeed = TRUE

Expiry2 :time < tRequestFromNeu + Sync_EX
THEN
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actl :FromNeu_SyncSpeed := TRUE
tFromNeu_SyncSpeed :tFromNeu_SyncSpeed :=time
END

FromNeu_RequestOpenClutch &
extended
STATUS

ordinary
REFINES

FromNeu_RequestOpenClutch
WHEN

grdl :RequestFromNeu = TRUE

grd2 :FromNeu_SyncSpeed = FALSE

grd3 :FromNeu_RequestOpenClutch = FALSE

Delayl :time > tRequestFromNeu + OpenClutch_Sync_DE
THEN

actl :FromNeu_RequestOpenClutch := TRUE

tFromNeu_RequestOpenClutch :tFromNeu_RequestOpenClutch :=time
END

FromNeu_OpenClutch &
extended
STATUS
ordinary
REFINES
FromNeu_OpenClutch
WHEN
grd1 :FromNeu_RequestOpenClutch = TRUE
grd2 :Error_FromNeu_OpenClutch = FALSE
grd3 :FromNeu_OpenClutch = FALSE
grd4 :Clutch_Open = TRUE
THEN
actl :FromNeu_OpenClutch := TRUE
tFromNeu_OpenClutch :tFromNeu_OpenClutch :=time
END

Error_FromNeu_OpenClutch
extended
STATUS

ordinary
REFINES

Error_FromNeu_OpenClutch
WHEN

grdl :FromNeu_RequestOpenClutch = TRUE

grd2 :Error_FromNeu_OpenClutch = FALSE

grd3 :FromNeu_OpenClutch = FALSE
THEN

actl :Error_FromNeu_OpenClutch := TRUE

tError_FromNeu_OpenClutch :tError_FromNeu_OpenClutch :=time
END

FromNeu_SetGear_NoClutch &
extended
STATUS
ordinary
REFINES
FromNeu_SetGear_NoClutch
WHEN
grdl :FromNeu_SyncSpeed = TRUE
grd2 :Error_FromNeu_SetGear_NoClutch = FALSE
grd3 :FromNeu_SetGear_NoClutch = FALSE
grd4 :Gear_Set = TRUE
THEN
actl :FromNeu_SetGear_NoClutch :=TRUE
act2 :isNeu = FALSE
tFromNeu_SetGear_NoClutch :tFromNeu_SetGear_NoClutch :=time
END

Error_FromNeu_SetGear_NoClutch &
extended
STATUS
ordinary
REFINES
Error_FromNeu_SetGear_NoClutch
WHEN
grd1 :FromNeu_SyncSpeed = TRUE
grd2 :Error_FromNeu_SetGear_NoClutch = FALSE
grd3 :FromNeu_SetGear_NoClutch = FALSE
grd4 :Gear_Set= TRUE

| 119



Gear Controller Case-study (Time Added by the Plugin)

THEN
actl :Error_FromNeu_SetGear_NoClutch := TRUE
tError_FromNeu_SetGear_NoClutch :tError_FromNeu_SetGear_NoClutch :=time
END

FromNeu_SetGear_Clutch &
extended
STATUS
ordinary
REFINES
FromNeu_SetGear_Clutch
WHEN
grdl :FromNeu_OpenClutch = TRUE
grd2 :Error_FromNeu_SetGear_Clutch = FALSE
grd3 :FromNeu_SetGear_Clutch = FALSE
grd4 :Gear_Set= TRUE
THEN
actl :FromNeu_SetGear_Clutch :=TRUE
tFromNeu_SetGear_Clutch :tFromNeu_SetGear_Clutch :=time
END

Error_FromNeu_SetGear_Clutch &
extended
STATUS

ordinary
REFINES

Error_FromNeu_SetGear_Clutch
WHEN

grd1 :FromNeu_OpenClutch = TRUE

grd2 :Error_FromNeu_SetGear_Clutch = FALSE

grd3 :FromNeu_SetGear_Clutch = FALSE
THEN

actl :Error_FromNeu_SetGear_Clutch := TRUE

tError_FromNeu_SetGear_Clutch :tError_FromNeu_SetGear_Clutch :=time
END

FromNeu_CloseClutch 2
extended
STATUS
ordinary
REFINES
FromNeu_CloseClutch
WHEN
grdl :FromNeu_SetGear_Clutch = TRUE
grd2 :Error_FromNeu_CloseClutch = FALSE
grd3 :FromNeu_CloseClutch = FALSE
grd4 :Clutch_Close = TRUE
THEN
actl :FromNeu_CloseClutch := TRUE
act? :isNeu := FALSE
tFromNeu_CloseClutch :tFromNeu_CloseClutch :=time
END

Error_FromNeu_CloseClutch &
extended
STATUS

ordinary
REFINES

Error_FromNeu_CloseClutch
WHEN

grdl :FromNeu_SetGear_Clutch = TRUE

grd2 :Error_FromNeu_CloseClutch = FALSE

grd3 :FromNeu_CloseClutch = FALSE
THEN

actl :Error_FromNeu_CloseClutch := TRUE

tError_FromNeu_CloseClutch :tError_FromNeu_CloseClutch :=time
END

ToNeu_ZeroTorque 2  // First Event of Senarion3
extended
STATUS
ordinary
REFINES
ToNeu_ZeroTorque
WHEN
grdl :RequestToNeu = TRUE
grd2 :ToNeu_ZeroTorque = FALSE
grd3 :ToNeu_RequestOpenClutch = FALSE
grd4 :Engine_ZeroTorque = TRUE
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Expiry3 :time < tRequestToNeu + Zero_EX
THEN

actl :ToNeu_ZeroTorque := TRUE

tToNeu_ZeroTorque :tToNeu_ZeroTorque :=time
END

ToNeu_RequestOpenClutch &
extended
STATUS

ordinary
REFINES

ToNeu_RequestOpenClutch
WHEN

grdl :RequestToNeu = TRUE

grd2 :ToNeu_ZeroTorque = FALSE

grd3 :ToNeu_RequestOpenClutch = FALSE

Delay?2 :time > tRequestToNeu + OpenClutch_Zero_DE
THEN

actl :ToNeu_RequestOpenClutch = TRUE

tToNeu_RequestOpenClutch :tToNeu_RequestOpenClutch :=time
END

ToNeu_OpenClutch &
extended
STATUS
ordinary
REFINES
ToNeu_OpenClutch
WHEN
grd1 :ToNeu_RequestOpenClutch = TRUE
grd2 :ToNeu_OpenClutch = FALSE
grd3 :Error_ToNeu_OpenClutch = FALSE
grd4 :Clutch_Open = TRUE
THEN
actl :ToNeu_OpenClutch :=TRUE
tToNeu_OpenClutch :tToNeu_OpenClutch :=time
END

Error_ToNeu_OpenClutch &
extended
STATUS

ordinary
REFINES

Error_ToNeu_OpenClutch
WHEN

grdl :ToNeu_RequestOpenClutch = TRUE

grd2 :ToNeu_OpenClutch = FALSE

grd3 :Error_ToNeu_OpenClutch = FALSE
THEN

actl :Error_ToNeu_OpenClutch :=TRUE

tError_ToNeu_OpenClutch :tError_ToNeu_OpenClutch :=time
END

ToNeu_Release_NoClutch &
extended
STATUS

ordinary
REFINES

ToNeu_Release_NoClutch
WHEN

grdl :ToNeu_ZeroTorque = TRUE

grd2 :ToNeu_Release_NoClutch = FALSE

grd3 :Error_ToNeu_Release_NoClutch = FALSE

grd4 :Gear_Release = TRUE
THEN

actl :ToNeu_Release_NoClutch := TRUE

act2 :isNeu = TRUE

tToNeu_Release_NoClutch :tToNeu_Release_NoClutch :=time
END

Error_ToNeu_Release_NoClutch &
extended
STATUS
ordinary
REFINES
Error_ToNeu_Release_NoClutch
WHEN
grdl :ToNeu_ZeroTorque = TRUE
grd2 :ToNeu_Release_NoClutch = FALSE

121



Gear Controller Case-study (Time Added by the Plugin)

grd3 :Error_ToNeu_Release_NoClutch = FALSE
THEN
actl :Error_ToNeu_Release_NoClutch := TRUE
tError_ToNeu_Release_NoClutch :tError_ToNeu_Release_NoClutch :=time
END

ToNeu_Release_Clutch &
extended
STATUS
ordinary
REFINES
ToNeu_Release_Clutch
WHEN
grdl :ToNeu_OpenClutch = TRUE
grd2 :ToNeu_Release_Clutch = FALSE
grd3 :Error_ToNeu_Release_Clutch = FALSE
grd4 :Gear_Release = TRUE
THEN
actl :ToNeu_Release_Clutch := TRUE
tToNeu_Release_Clutch :tToNeu_Release_Clutch :=time
END

Error_ToNeu_Release_Clutch 2
extended
STATUS

ordinary
REFINES

Error_ToNeu_Release_Clutch
WHEN

grd1 :ToNeu_OpenClutch = TRUE

grd2 :ToNeu_Release_Clutch = FALSE

grd3 :Error_ToNeu_Release_Clutch = FALSE
THEN

actl :Error_ToNeu_Release_Clutch := TRUE

tError_ToNeu_Release_Clutch :tError_ToNeu_Release_Clutch :=time
END

ToNeu_CloseClutch &
extended
STATUS
ordinary
REFINES
ToNeu_CloseClutch
WHEN
grdl :ToNeu_Release_Clutch = TRUE
grd2 :ToNeu_CloseClutch = FALSE
grd3 :Error_ToNeu_CloseClutch = FALSE
grd4 :Clutch_Close = TRUE
THEN
actl :ToNeu_CloseClutch := TRUE
act? :isNeu -== TRUE
tToNeu_CloseClutch :tToNeu_CloseClutch :=time
END

Error_ToNeu_CloseClutch 2  // Last Event of Senarion3
extended
STATUS
ordinary
REFINES
Error_ToNeu_CloseClutch
WHEN
grdl :ToNeu_Release_Clutch = TRUE
grd2 :ToNeu_CloseClutch = FALSE
grd3 :Error_ToNeu_CloseClutch = FALSE
THEN
actl :Error_ToNeu_CloseClutch := TRUE
tError_ToNeu_CloseClutch :tError_ToNeu_CloseClutch :=time
END

NoNeu_ZeroTorque 2  // First Event of Senarion2
extended
STATUS
ordinary
REFINES
NoNeu_ZeroTorque
WHEN
grdl :RequestNoNeu = TRUE
grd2 :NoNeu_ZeroTorque = FALSE
grd3 :NoNeu_RequestOpenClutch_Releasing = FALSE
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grd4 :Engine_ZeroTorque = TRUE

Expiry4 :time < tRequestNoNeu + Zero_EX
THEN

actl :NoNeu_ZeroTorque := TRUE

tNoNeu_ZeroTorque :tNoNeu_ZeroTorque :=time
END

NoNeu_RequestOpenClutch_Releasing &
extended
STATUS

ordinary
REFINES

NoNeu_RequestOpenClutch_Releasing
WHEN

grdl :RequestNoNeu = TRUE

grd2 :NoNeu_ZeroTorque = FALSE

grd3 :NoNeu_RequestOpenClutch_Releasing = FALSE

Delay3 :time > tRequestNoNeu + OpenClutch_Zero_DE
THEN

actl :NoNeu_RequestOpenClutch_Releasing = TRUE

tNoNeu_RequestOpenClutch_Releasing :tNoNeu_RequestOpenClutch_Releasing :=time
END

NoNeu_OpenClutch_Releasing &
extended
STATUS
ordinary
REFINES
NoNeu_OpenClutch_Releasing
WHEN
grd1 :NoNeu_OpenClutch_Releasing = TRUE
grd2 :NoNeu_OpenClutch_Releasing = FALSE
grd3 :Error_NoNeu_OpenClutch_Releasing = FALSE
grd4 :Clutch_Open = TRUE
THEN
actl :NoNeu_OpenClutch_Releasing := TRUE
tNoNeu_OpenClutch_Releasing :tNoNeu_OpenClutch_Releasing :=time
END

Error_NoNeu_OpenClutch_Releasing &
extended
STATUS

ordinary
REFINES

Error_NoNeu_OpenClutch_Releasing
WHEN

grdl :NoNeu_RequestOpenClutch_Releasing = TRUE

grd2 :NoNeu_OpenClutch_Releasing = FALSE

grd3 :Error_NoNeu_OpenClutch_Releasing = FALSE
THEN

actl :Error_NoNeu_OpenClutch_Releasing := TRUE

tError_NoNeu_OpenClutch_Releasing :tError_NoNeu_OpenClutch_Releasing :=time
END

NoNeu_Release_NoClutch &
extended
STATUS
ordinary
REFINES
NoNeu_Release_NoClutch
WHEN
grd1 :NoNeu_ZeroTorque = TRUE
grd2 :NoNeu_Release_NoClutch = FALSE
grd3 :Error_NoNeu_Release_NoClutch = FALSE
grd4 :Gear_Release = TRUE
THEN
actl :NoNeu_Release_NoClutch := TRUE
tNoNeu_Release_NoClutch :tNoNeu_Release_NoClutch :=time
END

Error_NoNeu_Release_NoClutch &
extended
STATUS
ordinary
REFINES
Error_NoNeu_Release_NoClutch
WHEN
grdl :NoNeu_ZeroTorque = TRUE
grd2 :NoNeu_Release_NoClutch = FALSE
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grd3 :Error_NoNeu_Release_NoClutch = FALSE
THEN
actl :Error_NoNeu_Release_NoClutch := TRUE
tError_NoNeu_Release_NoClutch :tError_NoNeu_Release_NoClutch :=time
END

NoNeu_Release_Clutch &
extended
STATUS
ordinary
REFINES
NoNeu_Release_Clutch
WHEN
grdl :NoNeu_OpenClutch_Releasing = TRUE
grd2 :NoNeu_Release_Clutch = FALSE
grd3 :Error_NoNeu_Release_Clutch = FALSE
grd4 :Gear_Release = TRUE
THEN
actl :NoNeu_Release_Clutch := TRUE
tNoNeu_Release_Clutch :tNoNeu_Release_Clutch :=time
END

Error_NoNeu_Release_Clutch &
extended
STATUS

ordinary
REFINES

Error_NoNeu_Release_Clutch
WHEN

grd1 :NoNeu_OpenClutch_Releasing = TRUE

grd2 :NoNeu_Release_Clutch = FALSE

grd3 :Error_NoNeu_Release_Clutch = FALSE
THEN

actl :Error_NoNeu_Release_Clutch := TRUE

tError_NoNeu_Release_Clutch :tError_NoNeu_Release_Clutch :=time
END

NoNeu_SyncSpeed &
extended
STATUS

ordinary
REFINES

NoNeu_SyncSpeed
WHEN

grdl :NoNeu_Release_NoClutch = TRUE

grd2 :NoNeu_SyncSpeed = FALSE

grd3 :NoNeu_RequestOpenClutch_Setting = FALSE

grd4 :Engine_SyncSpeed= TRUE

Expiry5 :time < tNoNeu_Release_NoClutch + Sync_EX
THEN

actl :NoNeu_SyncSpeed := TRUE

tNoNeu_SyncSpeed :tNoNeu_SyncSpeed :=time
END

NoNeu_RequestOpenClutch_Setting &
extended
STATUS

ordinary
REFINES

NoNeu_RequestOpenClutch_Setting
WHEN

grd1 :NoNeu_Release_NoClutch = TRUE

grd2 :NoNeu_SyncSpeed = FALSE

grd3 :NoNeu_RequestOpenClutch_Setting = FALSE

Delay4 :time > tNoNeu_Release_NoClutch + OpenClutch_Sync_DE
THEN

actl :NoNeu_RequestOpenClutch_Setting -== TRUE

tNoNeu_RequestOpenClutch_Setting :tNoNeu_RequestOpenClutch_Setting :=time
END

NoNeu_OpenClutch_Setting &
extended
STATUS
ordinary
REFINES
NoNeu_OpenClutch_Setting
WHEN
grdl :NoNeu_RequestOpenClutch_Setting = TRUE
grd2 :Error_NoNeu_OpenClutch_Setting = FALSE
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grd3 :NoNeu_OpenClutch_Setting = FALSE
grd4 :Clutch_Open = TRUE
THEN
actl :NoNeu_OpenClutch_Setting :== TRUE
tNoNeu_OpenClutch_Setting :tNoNeu_OpenClutch_Setting :=time
END

Error_NoNeu_OpenClutch_Setting &
extended
STATUS

ordinary
REFINES

Error_NoNeu_OpenClutch_Setting
WHEN

grd1l :NoNeu_RequestOpenClutch_Setting = TRUE

grd2 :Error_NoNeu_OpenClutch_Setting = FALSE

grd3 :NoNeu_OpenClutch_Setting = FALSE
THEN

actl :Error_NoNeu_OpenClutch_Setting := TRUE

tError_NoNeu_OpenClutch_Setting :tError_NoNeu_OpenClutch_Setting :=time
END

NoNeu_SetGear_NoClutch &
extended
STATUS
ordinary
REFINES
NoNeu_SetGear_NoClutch
WHEN
grd1 :NoNeu_SyncSpeed = TRUE
grd2 :Error_NoNeu_SetGear_NoClutch = FALSE
grd3 :NoNeu_SetGear_NoClutch = FALSE
grd4 :Gear_Set = TRUE
THEN
actl :NoNeu_SetGear_NoClutch := TRUE
tNoNeu_SetGear_NoClutch :tNoNeu_SetGear_NoClutch :=time
END

Error_NoNeu_SetGear_NoClutch &
extended
STATUS

ordinary
REFINES

Error_NoNeu_SetGear_NoClutch
WHEN

grdl :NoNeu_SyncSpeed = TRUE

grd2 :Error_NoNeu_SetGear_NoClutch = FALSE

grd3 :NoNeu_SetGear_NoClutch = FALSE
THEN

actl :Error_NoNeu_SetGear_NoClutch := TRUE

tError_NoNeu_SetGear_NoClutch :tError_NoNeu_SetGear_NoClutch :=time
END

NoNeu_SetGear_ReleasingClutch 2
extended
STATUS
ordinary
REFINES
NoNeu_SetGear_ReleasingClutch
WHEN
grd1 :NoNeu_Release_Clutch = TRUE
grd2 :Error_NoNeu_SetGear_ReleasingClutch = FALSE
grd3 :NoNeu_SetGear_ReleasingClutch = FALSE
grd4 :Gear_Set = TRUE
THEN
actl :NoNeu_SetGear_ReleasingClutch := TRUE
tNoNeu_SetGear_ReleasingClutch :tNoNeu_SetGear_ReleasingClutch :=time
END

Error_NoNeu_SetGear_ReleasingClutch &
extended
STATUS
ordinary
REFINES
Error_NoNeu_SetGear_ReleasingClutch
WHEN
grdl :NoNeu_Release_Clutch = TRUE
grd2 :Error_NoNeu_SetGear_ReleasingClutch = FALSE
grd3 :NoNeu_SetGear_ReleasingClutch = FALSE

125



Gear Controller Case-study (Time Added by the Plugin)

THEN
actl :Error_NoNeu_SetGear_ReleasingClutch := TRUE
tError_NoNeu_SetGear_ReleasingClutch :tError_NoNeu_SetGear_ReleasingClutch :=time
END

NoNeu_SetGear_SettingClutch &
extended
STATUS
ordinary
REFINES
NoNeu_SetGear_SettingClutch
WHEN
grdl :NoNeu_OpenClutch_Setting = TRUE
grd2 :Error_NoNeu_SetGear_SettingClutch = FALSE
grd3 :NoNeu_SetGear_SettingClutch = FALSE
grd4 :Gear_Set = TRUE
THEN
actl :NoNeu_SetGear_SettingClutch := TRUE
tNoNeu_SetGear_SettingClutch :tNoNeu_SetGear_SettingClutch :=time
END

Error_NoNeu_SetGear_SettingClutch &
extended
STATUS

ordinary
REFINES

Error_NoNeu_SetGear_SettingClutch
WHEN

grd1 :NoNeu_OpenClutch_Setting = TRUE

grd2 :Error_NoNeu_SetGear_SettingClutch = FALSE

grd3 :NoNeu_SetGear_SettingClutch = FALSE
THEN

actl :Error_NoNeu_SetGear_SettingClutch .= TRUE

tError_NoNeu_SetGear_SettingClutch :tError_NoNeu_SetGear_SettingClutch :=time
END

NoNeu_CloseClutch_Setting &
extended
STATUS
ordinary
REFINES
NoNeu_CloseClutch_Setting
WHEN
grdl :NoNeu_SetGear_SettingClutch = TRUE
grd2 :Error_NoNeu_CloseClutch_Setting = FALSE
grd3 :NoNeu_CloseClutch_Setting = FALSE
grd4 :Clutch_Close = TRUE
THEN
actl :NoNeu_CloseClutch_Setting :== TRUE
tNoNeu_CloseClutch_Setting :tNoNeu_CloseClutch_Setting :=time
END

Error_NoNeu_CloseClutch_Setting &
extended
STATUS

ordinary
REFINES

Error_NoNeu_CloseClutch_Setting
WHEN

grd1 :NoNeu_SetGear_SettingClutch = TRUE

grd2 :Error_NoNeu_CloseClutch_Setting = FALSE

grd3 :NoNeu_CloseClutch_Setting = FALSE
THEN

actl :Error_NoNeu_CloseClutch_Setting -= TRUE

tError_NoNeu_CloseClutch_Setting :tError_NoNeu_CloseClutch_Setting :=time
END

NoNeu_CloseClutch_Releasing &
extended
STATUS
ordinary
REFINES
NoNeu_CloseClutch_Releasing
WHEN
grdl :NoNeu_SetGear_ReleasingClutch = TRUE
grd2 :Error_NoNeu_CloseClutch_Releasing = FALSE
grd3 :NoNeu_CloseClutch_Releasing = FALSE
grd4 :Clutch_Close = TRUE
THEN
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actl :NoNeu_CloseClutch_Releasing = TRUE
tNoNeu_CloseClutch_Releasing :tNoNeu_CloseClutch_Releasing :=time
END

Error_NoNeu_CloseClutch_Releasing &
extended
STATUS

ordinary
REFINES

Error_NoNeu_CloseClutch_Releasing
WHEN

grdl :NoNeu_SetGear_ReleasingClutch = TRUE

grd2 :Error_NoNeu_CloseClutch_Releasing = FALSE

grd3 :NoNeu_CloseClutch_Releasing = FALSE
THEN

actl :Error_NoNeu_CloseClutch_Releasing = TRUE

tError_NoNeu_CloseClutch_Releasing :tError_NoNeu_CloseClutch_Releasing :=time
END

Engine_Request_SyncSpeed &
extended
STATUS
ordinary
REFINES
Engine_Request_SyncSpeed
WHEN
grdl :RequestFromNeu = TRUE 1”NoNeu_Release_NoClutch = TRUE
grd2 :Engine_Request_SyncSpeed = FALSE
THEN
actl :Engine_Request_SyncSpeed := TRUE
tEngine_Request_SyncSpeed :tEngine_Request_SyncSpeed :=time
END

Engine_SyncSpeed &
extended
STATUS

ordinary
REFINES

Engine_SyncSpeed
WHEN

grdl :Engine_Request_SyncSpeed = TRUE

grd2 :Engine_SyncSpeed = FALSE

grd3 :Engine_WaitForSyncClutch = FALSE
THEN

actl :Engine_SyncSpeed := TRUE

tEngine_SyncSpeed :tEngine_SyncSpeed :=time
END

Engine_WaitForSyncClutch &
extended
STATUS

ordinary
REFINES

Engine_WaitForSyncClutch
WHEN

grdl :Engine_Request_SyncSpeed = TRUE

grd2 :Engine_SyncSpeed = FALSE

grd3 :Engine_WaitForSyncClutch = FALSE
THEN

actl :Engine_WaitForSyncClutch := TRUE

tEngine_WaitForSyncClutch :tEngine_WaitForSyncClutch :=time
END

Engine_Request_ZeroTorque &
extended
STATUS
ordinary
REFINES
Engine_Request_ZeroTorque
WHEN
grdl :RequestToNeu = TRUE v RequestNoNeu = TRUE
grd2 :Engine_Request_ZeroTorque = FALSE
THEN
actl :Engine_Request_ZeroTorque = TRUE
tEngine_Request_ZeroTorque :tEngine_Request_ZeroTorque :=time
END

Engine_ZeroTorque &
extended
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STATUS

ordinary
REFINES

Engine_ZeroTorque
WHEN

grdl :Engine_Request_ZeroTorque = TRUE

grd2 :Engine_ZeroTorque = FALSE

grd3 :Engine_WaitForZeroClutch = FALSE
THEN

actl :Engine_ZeroTorque = TRUE

tEngine_ZeroTorque :tEngine_ZeroTorque :=time
END

Engine_WaitForZeroClutch &
extended
STATUS

ordinary
REFINES

Engine_WaitForZeroClutch
WHEN

grdl :Engine_Request_ZeroTorque = TRUE

grd2 :Engine_ZeroTorque = FALSE

grd3 :Engine_WaitForZeroClutch = FALSE
THEN

actl :Engine_WaitForZeroClutch = TRUE

tEngine_WaitForZeroClutch :tEngine_WaitForZeroClutch :=time
END

Clutch_Request_Open &
extended
STATUS
ordinary
REFINES
Clutch_Request_Open

WHEN
grd1 _FromNeu_RequestOpenClutch = TRUE v ToNeu_RequestOpenClutch = TRUE v
"NoNeu_RequestOpenClutch_Releasing = TRUE VNoNeu_RequestOpenClutch_Setting = TRUE
grd2 :Clutch_Request_Open = FALSE
THEN
actl :Clutch_Request_Open := TRUE
tClutch_Request_Open :tClutch_Request_Open :=time
END

Clutch_Open &
extended
STATUS

ordinary
REFINES

Clutch_Open
WHEN

grdl :Clutch_Request_Open = TRUE

grd2 :Clutch_Open = FALSE

grd3 :Error_Clutch_Open = FALSE
THEN

actl :Clutch_Open := TRUE

tClutch_Open :tClutch_Open :=time
END

Error_Clutch_Open &
extended
STATUS

ordinary
REFINES

Error_Clutch_Open
WHEN

grdl :Clutch_Request_Open = TRUE

grd2 :Clutch_Open = FALSE

grd3 :Error_Clutch_Open = FALSE
THEN

actl :Error_Clutch_Open = TRUE

tError_Clutch_Open :tError_Clutch_Open :=time
END

Clutch_Request_Close &
extended
STATUS
ordinary
REFINES
Clutch_Request_Close
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WHEN
grd1 :FromNeu_SetGear_CIutch = TRUE v ToNeu_Release_Clutch = TRUE v
NoNeu_SetGear_ReleasingClutch = TRUE 1 NoNeu_SetGear_SettingClutch= TRUE
grd2 :Clutch_Request_Close = FALSE
THEN
actl :Clutch_Request_Close := TRUE
tClutch_Request_Close :tClutch_Request_Close :=time
END

Clutch_Close &
extended
STATUS

ordinary
REFINES

Clutch_Close
WHEN

grdl :Clutch_Request_Close = TRUE

grd2 :Clutch_Close = FALSE

grd3 :Error_Clutch_Close = FALSE
THEN

actl :Clutch_Close := TRUE

tClutch_Close :tClutch_Close :=time
END

Error_Clutch_Close &
extended
STATUS

ordinary
REFINES

Error_Clutch_Close
WHEN

grdl :Clutch_Request_Close = TRUE

grd2 :Clutch_Close = FALSE

grd3 :Error_Clutch_Close = FALSE
THEN

actl :Error_Clutch_Close = TRUE

tError_Clutch_Close :tError_Clutch_Close :=time
END

Gear_Request_Release &
extended
STATUS
ordinary
REFINES
Gear_Request_Release

WHEN
grd1 :ToNeu_ZeroTorque = TRUE v ToNeu_OpenClutch = TRUE v
NoNeu_ZeroTorque = TRUE VNoNeu_OpenClutch_Releasing= TRUE
grd2 :Gear_Request_Release = FALSE
THEN
actl :Gear_Request_Release := TRUE
tGear_Request_Release :tGear_Request_Release := time
END

Gear_Release &
extended
STATUS

ordinary
REFINES

Gear_Release
WHEN

grdl :Gear_Request_Release = TRUE

grd2 :Gear_Release = FALSE

grd3 :Error_Gear_Release = FALSE
THEN

actl :Gear_Release := TRUE

tGear_Release :tGear_Release := time
END

Error_Gear_Release &
extended
STATUS
ordinary
REFINES
Error_Gear_Release
WHEN
grdl :Gear_Request_Release = TRUE
grd2 :Gear_Release = FALSE
grd3 :Error_Gear_Release = FALSE
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THEN
actl :Error_Gear_Release := TRUE
tError_Gear_Release :tError_Gear_Release := time
END

Gear_Request_Set &
extended
STATUS
ordinary
REFINES
Gear_Request_Set
WHEN
FromNeu_SyncSpeed = TRUE v FromNeu_OpenClutch = TRUE v
grdl :NoNeu_Release_Clutch = TRUE V*NoNeu_SyncSpeed = TRUE v/
NoNeu_OpenClutch_Setting = TRUE
grd2 :Gear_Request_Set = FALSE
THEN
actl :Gear_Request_Set -= TRUE
tGear_Request_Set :tGear_Request_Set := time
END

Gear_Set &
extended
STATUS

ordinary
REFINES

Gear_Set
WHEN

grdl :Gear_Request_Set = TRUE

grd2 :Gear_Set = FALSE

grd3 :Error_Gear_Set = FALSE
THEN

actl :Gear_Set -= TRUE

tGear_Set :tGear_Set := time
END

Error_Gear_Set &
extended
STATUS

ordinary
REFINES

Error_Gear_Set
WHEN

grdl :Gear_Request_Set = TRUE

grd2 :Gear_Set = FALSE

grd3 :Error_Gear_Set = FALSE
THEN

actl :Error_Gear_Set := TRUE

tError_Gear_Set :tError_Gear_Set = time

END
FINAL &
extended
STATUS
ordinary
REFINES
FINAL
WHEN
FromNeu_SetGear_NoClutch = TRUE v NoNeu_SetGear_NoClutch = TRUE v
grd1 :ToNeu_ReIease_NoCIutch = TRUE v FromNeu_CloseClutch = TRUE v
NoNeu_CloseClutch_Setting = TRUE “NoNeu_CloseClutch_Releasing = TRUE v
ToNeu_CloseClutch = TRUE
THEN

actl :RequestFromNeu = FALSE

act2 :RequestNoNeu = FALSE

act3 :RequestToNeu := FALSE

act4 :FromNeu_SyncSpeed = FALSE

act5 :FromNeu_OpenClutch := FALSE

act6 :FromNeu_SetGear_NoClutch := FALSE

act7 :FromNeu_SetGear_Clutch := FALSE

act8 :FromNeu_CloseClutch := FALSE

act9 :ToNeu_Release_NoClutch := FALSE

act10 :ToNeu_CloseClutch = FALSE

actll :ToNeu_ZeroTorque:=FALSE  // Senario3 Flage
act12 :ToNeu_OpenClutch := FALSE ~ // Senario3 Flage
act13 :ToNeu_Release_Clutch:=FALSE  // Senario3 Flage
actl4 :NoNeu_ZeroTorque:= FALSE  // Senario2 Flage
act15 :NoNeu_OpenClutch_Releasing = FALSE
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act16 :NoNeu_Release_NoClutch:=FALSE  // Senario2 Flage
actl7 :NoNeu_Release_Clutch:=FALSE  // Senario2 Flage
act18 :NoNeu_SyncSpeed := FALSE  // Senario2 Flage
act19 :NoNeu_OpenClutch_Setting := FALSE ~ // Senario2 Flage
act20 :NoNeu_SetGear_NoClutch:=FALSE  // Senario2 Flage
act21 :NoNeu_SetGear_ReleasingClutch:=FALSE  // Senario2 Flage
act22 :NoNeu_SetGear_SettingClutch:= FALSE  // Senario2 Flage
act23 :NoNeu_CloseClutch_Setting:= FALSE ~ // Senario2 Flage
act24 :NoNeu_CloseClutch_Releasing:=FALSE  // Senario2 Flage
act25 :Engine_SyncSpeed := FALSE
act26 :Engine_WaitForSyncClutch = FALSE
act27 :Engine_ZeroTorque = FALSE
act28 :Engine_WaitForZeroClutch = FALSE
act29 :Clutch_Open :=FALSE  // Clutch Flags
act30 :Clutch_Close :=FALSE  // Clutch Flags
act3l :Gear_Release :==FALSE  // Gear Flags
act32 :Gear_Set :==FALSE  // Gear Flags
act33 :FromNeu_RequestOpenClutch := FALSE ~ // Senariol Flag
act34 :ToNeu_RequestOpenClutch := FALSE ~ // Senario3 Flag
act35 :NoNeu_RequestOpenClutch_Releasing := FALSE  // Senario2 Flag
act36 :NoNeu_RequestOpenClutch_Setting == FALSE ~ // Senario2 Flag
act37 :Engine_Request_SyncSpeed :=FALSE  // Engine Flgas
act38 :Engine_Request_ZeroTorque := FALSE  // Engine Flgas
act39 :Clutch_Request_Open ;= FALSE  // Clutch Flags
act40 :Clutch_Request_Close == FALSE  // Clutch Flags
act4l :Gear_Request_Release -= FALSE  // Gear Flags
act42 :Gear_Request_Set :==FALSE  // Gear Flags

END

Tick _Tock &
extended
STATUS
ordinary
REFINES
Tick_Tock
ANY
tick
WHERE
tick :tick >0
DeadllnelO FromNeu_SyncSpeed = TRUE 2 FromNeu_SetGear_NoClutch = FALSE 2 Error_FromNeu_SetGear_NoClutch = FALSE =
time + tick < tFromNeu_SyncSpeed + SetGear DL
Deadllnell FromNeu_OpenClutch = TRUE 4 Error_FromNeu_SetGear_Clutch = FALSE 2 FromNeu_SetGear_Clutch = FALSE = time +
tick < tFromNeu_OpenClutch + SetGear DL
Deadlme12 FromNeu_SetGear_Clutch = TRUE A Error_FromNeu_CloseClutch = FALSE 4 FromNeu_CloseClutch = FALSE = time + tick
<tFromNeu_SetGear_Clutch + CloseClutch_DL
Deadllnel4 ToNeu_ZeroTorque = TRUE A ToNeu_Release_NoClutch = FALSE /4 Error_ToNeu_Release_NoClutch = FALSE = time + tick
<tToNeu_ ZeroTorque + Release DL
Deadllne15 ToNeu_OpenClutch = TRUE / ToNeu_Release_Clutch = FALSE 4 Error_ToNeu_Release_Clutch = FALSE = time + tick <
tToNeu_OpenClutch + Release_DL
Deadllne16 ToNeu_Release_Clutch = TRUE 4 Error_ToNeu_CloseClutch = FALSE 4 ToNeu_CloseClutch = FALSE = time + tick <
tToNeu_Release_Clutch + CloseClutch_DL
Deadllne18 NoNeu_OpenClutch_Releasing = TRUE A NoNeu_Release_Clutch = FALSE 4 Error_NoNeu_Release_Clutch = FALSE = time
+ tick < tNoNeu_OpenClutch_Releasing + Release_DL
Deadllne19 NoNeu_ZeroTorque = TRUE 4 NoNeu_Release_NoClutch = FALSE / Error_NoNeu_Release_NoClutch = FALSE = time + tick
<tNoNeu_ZeroTorque + Release_DL
DeadlmeZl NoNeu_SyncSpeed = TRUE /1 NoNeu_SetGear_NoClutch = FALSE /1 Error_NoNeu_SetGear_NoClutch = FALSE = time + tick
<tNoNeu_SyncSpeed + SetGear DL
Deadlme22 NoNeu_OpenClutch_Setting = TRUE 2 NoNeu_SetGear_SettingClutch = FALSE A Error_NoNeu_SetGear_SettingClutch =
FALSE = time + tick < tNoNeu_OpenClutch_Setting + SetGear DL
Deadlme23 NoNeu_SetGear_SettingClutch = TRUE 4 NoNeu_CloseClutch_Setting = FALSE 2 Error_NoNeu_CloseClutch_Setting = FALSE
= time + tick <tNoNeu_SetGear_SettingClutch + CloseClutch_DL
Deadllne24 NoNeu_Release_Clutch = TRUE 4 Error_NoNeu_SetGear_ReleasingClutch = FALSE /A NoNeu_SetGear_ReleasingClutch =
FALSE = time + tick <tNoNeu_Release Clutch + SetGear DL
Deadllne25 NoNeu_SetGear_ReleasingClutch = TRUE 4 NoNeu_CloseClutch_Releasing = FALSE / Error_NoNeu_CloseClutch_Releasing
= FALSE = time + tick < tNoNeu_SetGear_ReleasingClutch + CloseClutch_DL
Deadllne27 FromNeu_RequestOpenClutch = TRUE 2 FromNeu_OpenClutch = FALSE / Error_FromNeu_OpenClutch = FALSE = time +
tick < tFromNeu_RequestOpenClutch + OpenClutch_DL
Deadllne28 RequestToNeu = TRUE / ToNeu_ZeroTorque = FALSE 4 ToNeu_RequestOpenClutch = FALSE = time + tick < tRequestToNeu
+ Zero_DL
Deadlme29 ToNeu_RequestOpenClutch = TRUE 4 ToNeu_OpenClutch = FALSE A Error_ToNeu_OpenClutch = FALSE = time + tick <
tToNeu_RequestOpenClutch + OpenClutch_DL
DeadllneSO RequestNoNeu = TRUE / NoNeu_RequestOpenClutch_Releasing = FALSE /1 NoNeu_ZeroTorque = FALSE = time + tick <
tRequestNoNeu + Zero_DL
DeadlmeSl NoNeu_RequestOpenClutch_Releasing = TRUE /4 NoNeu_OpenClutch_Releasing = FALSE £
Error_NoNeu_OpenClutch_Releasing = FALSE = time + tick < tNoNeu_RequestOpenClutch_Releasing + OpenClutch_DL
Deadllne32 NoNeu_Release_NoClutch = TRUE 2 NoNeu_RequestOpenClutch_Setting = FALSE 2 NoNeu_SyncSpeed = FALSE = time +
tick <tNoNeu Release NoClutch + Sync_DL
Deadlmess NoNeu_RequestOpenClutch_Setting = TRUE /4 NoNeu_OpenClutch_Setting = FALSE 2 Error_NoNeu_OpenClutch_Setting =
FALSE = time + tick < tNoNeu_RequestOpenClutch_Setting + OpenClutch_DL
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Deadllne34 RequestFromNeu = TRUE A FromNeu_RequestOpenClutch = FALSE /A FromNeu_SyncSpeed = FALSE = time + tick <
tRequestFromNeu + Sync_DL

Deadlme35 :RequestFromNeu = TRUE / Engine_Request_SyncSpeed = FALSE = time + tick < tRequestFromNeu + Channel DL

Deadline36 NoNeu_Release_NoClutch = TRUE 4 Engine_Request_SyncSpeed = FALSE = fime + tick < tNoNeu_Release NoClutch +

: Channel_DL

Deadline37 :RequestToNeu = TRUE 4 Engine_Request_ZeroTorque = FALSE = time + tick < tRequestToNeu + Channel DL

Deadline38 :RequestNoNeu = TRUE /1 Engine_Request_ZeroTorque = FALSE = fime + fick < tRequestNoNeu + Channel DL

Deadline39 Engine_ZeroTorque = TRUE /1 NoNeu_ZeroTorque = FALSE A ToNeu_ZeroTorque = FALSE = time + tick <

: tEngine_ZeroTorque + Channel_DL

Deadline40 Engine_SyncSpeed = TRUE A FromNeu_SyncSpeed = FALSE /1 NoNeu_SyncSpeed = FALSE = fime + tick <

: tEngine_SyncSpeed + Channel_DL

Deadline4l Engine_Request_SyncSpeed = TRUE / Engine_SyncSpeed = FALSE A Engine_WaitForSyncClutch = FALSE = time + tick <

: tEngine_Request_SyncSpeed + Engine_Sync_DL

Deadline42 Engine_Request_ZeroTorque = TRUE A Engine_WaitForZeroClutch = FALSE /4 Engine_ZeroTorque = FALSE = fime + tick <

: tEngine_Request_ZeroTorque + Engine_Zero_DL

Deadline43 FromNeu_RequestOpenClutch = TRUE / Clutch_Request_Open = FALSE = fime + tick < tFromNeu_RequestOpenClutch +

: Channel_DL

Deadline44 ToNeu_RequestOpenClutch = TRUE / Clutch_Request_Open = FALSE = time + tick < tToNeu_RequestOpenClutch +

: Channel_DL

Deadline45 NoNeu_RequestOpenClutch_Releasing = TRUE /4 Clutch_Request_Open = FALSE = fime + tick <

: tNoNeu_RequestOpenClutch_Releasing + Channel_DL

Deadline46 NoNeu_RequestOpenClutch_Setting = TRUE 4 Clutch_Request_Open = FALSE = fime + tick <

: tNoNeu_RequestOpenClutch_Setting + Channel_DL

Deadline47 FromNeu_SetGear_Clutch = TRUE / Clutch_Request_Close = FALSE = time + tick < tFromNeu_SetGear_ Clutch +

: Channel_DL

Deadline48 NoNeu_SetGear_ReleasingClutch = TRUE A Clutch_Request_Close = FALSE = time + tick <

: tNoNeu_SetGear_ReleasingClutch + Channel_DL

Deadline49 NoNeu_SetGear_SettingClutch = TRUE 4 Clutch_Request_Close = FALSE = time + tick < tNoNeu_SetGear SettingClutch +

: Channel_DL

Deadline50 :ToNeu_Release_Clutch = TRUE 4 Clutch_Request_Close = FALSE = fime + tick <tToNeu Release_Clutch + Channel DL

DeadllneSl Clutch_Open = TRUE A FromNeu_OpenClutch = FALSE 4 NoNeu_OpenClutch_Releasing = FALSE A
NoNeu_OpenClutch_Setting = FALSE 4 ToNeu_OpenClutch = FALSE = time + tick <tClutch_Open + Channel DL

Deadlme52 Clutch_Close = TRUE /4 FromNeu_CloseClutch = FALSE 2 NoNeu_CloseClutch_Releasing = FALSE £
NoNeu_CloseClutch_Setting = FALSE 4 ToNeu_CloseClutch = FALSE = time + tick < tClutch_Close + Channel DL

Deadlme53 Clutch_Request_Open = TRUE / Clutch_Open = FALSE A Error_Clutch_Open = FALSE = time + tick <

: tClutch_Request_Open + Clutch_Open_DL

Deadline54 Clutch_Request_Close = TRUE / Clutch_Close = FALSE / Error_Clutch_Close = FALSE = time + tick <

: tClutch_Request_Close + Clutch_Close_DL

Deadline55 :ToNeu_ZeroTorque = TRUE A Gear_Request_Release = FALSE = time + tick < tToNeu_ZeroTorque + Channel DL

Deadline56 :ToNeu_OpenClutch = TRUE A Gear_Request_Release = FALSE = time + tick < tToNeu_OpenClutch + Channel DL

Deadline57 :NoNeu_ZeroTorque = TRUE A Gear_Request_Release = FALSE = time + tick < tNoNeu_ZeroTorque + Channel DL

Deadline58 NoNeu_OpenClutch_Releasing = TRUE A Gear_Request_Release = FALSE = time + tick < tNoNeu_OpenClutch_Releasing +

: Channel_DL

Deadline59 :NoNeu_SyncSpeed = TRUE A Gear_Request_Set = FALSE = time + tick < tNoNeu_SyncSpeed + Channel DL

Deadline60 :NoNeu_Release_Clutch = TRUE A Gear_Request_Set = FALSE = time + tick < tNoNeu_Release_Clutch + Channel_DL

Deadline61 NoNeu_OpenClutch_Setting = TRUE A Gear_Request_Set = FALSE = time + tick < tNoNeu_OpenClutch_Setting +

: Channel_DL

Deadline62 :FromNeu_SyncSpeed = TRUE A Gear_Request_Set = FALSE = time + tick < tFromNeu_SyncSpeed + Channel DL

Deadline63 :FromNeu_OpenClutch = TRUE A Gear_Request_Set = FALSE = time + tick < tFromNeu_OpenClutch + Channel DL

Deadl|ne64 Gear_Release = TRUE A NoNeu_Release_Clutch = FALSE A NoNeu_Release_NoClutch = FALSE A ToNeu_Release_Clutch =

FALSE A ToNeu_Release_| NoClutch = FALSE = time + tick < tGear_Release + Channel DL

Gear_Set = TRUE A FromNeu_SetGear_Clutch = FALSE A FromNeu_SetGear_NoClutch = FALSE A

NoNeu_SetGear_NoClutch = FALSE A NoNeu_SetGear_ReleasingClutch = FALSE A NoNeu_SetGear_SettingClutch = FALSE

= time + tick < tGear_Set + Channel DL

DeadlmeGG Gear_Request_Release = TRUE A Error_Gear_Release = FALSE A Gear_Release = FALSE = time + tick <
tGear_Request_Release + Gear_Release_DL

Deadllne67 Gear_Request_Set = TRUE A Error_Gear_Set = FALSE A Gear_Set = FALSE = time + tick < tGear_Request_Set +

Deadline65

Gear_Set_DL
THEN
actl :time :=time-+tick
END
END
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