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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

| 2



| Gear Controller Case-study (Time Added Manually)

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 :2«Channel_DL + Clutch_Close_DL < CloseClutch_DL
axm10 :Gear_Set DL >0
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axmll :Gear_Release_DL >0

axm12 :2xChannel_DL + Gear_Set_DL < SetGear_DL

axm13 :2xChannel_DL + Gear_Release_DL < Release_DL
END

Context c7

CONTEXT
c7
EXTENDS
c6
CONSTANTS
Clutch_Open_DE
Error_Clutch_Open_DE
Clutch_Close_DE
Error_Clutch_Close_DE
AXIOMS
axml :Clutch_Open_DE >0
axm?2 :Error_Clutch_Open_DE > Clutch_Open_DE
axm3 :Clutch_Close_DE >0
axm4 :Error_Clutch_Close_DE > Clutch_Close_DE
axm5 :Error_Clutch_Open_DE < Clutch_Open_DL
axm6 :Error_Clutch_Close_DE < Clutch_Close_DL
END
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Machine mO

MACHINE
m0  // Deadline(Request, Response V Error, ChangingDL)
SEES
c0
VARIABLES
Request
Response
Error  // Flags
time
RequestT ~ // Time
INVARIANTS
invl :RequestT € N
inv2 :itime € N
inv3 :Request € BOOL
inv4 :Error € BOOL
inv5 :Response € BOOL
EVENTS
INITIALISATION &
STATUS
ordinary
BEGIN
actl :Error := FALSE
act2 :Request :== FALSE
act3 :RequestT =0
act4 itime =0
act5 :Response := FALSE
END

Request &
STATUS

ordinary
WHEN

grd1 :Request = FALSE
THEN

actl :Request := TRUE

act2 :RequestT := time
END

Response &
STATUS

ordinary
WHEN

grdl :Request = TRUE

grd2 :Error = FALSE

grd3 :Response = FALSE
THEN

actl :Response := TRUE
END

Error 2
STATUS

ordinary
WHEN

grd1 :Error = FALSE

grd2 :Request = TRUE

grd3 :Response = FALSE
THEN

actl :Error := TRUE
END

FINAL 2
STATUS

ordinary
WHEN

grd1 :Response = TRUE
THEN

actl :Request :== FALSE

act2 :Response := FALSE
END

Tick _Tock &
STATUS
ordinary
ANY
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tick
WHERE
grd1 :tick >0
Request = TRUE A Response = FALSE A

rd2 :
g Error = FALSE = time-+tick < ChangeDL + RequestT
THEN
actl :time := time + tick
END
END
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Machine m1
MACHINE
/I Deadline(RequestFromNeu, FromNeu v Error_FromNeu, ChangingDL)
ml  // Deadline(RequestNoNeu, NoNeu v Error_NoNeu, ChangingDL)
/I Deadline(RequestToNeu, ToNeu VVError_ToNeu, ChangingDL)
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  // Flags
Error_NoNeu
Error_ToNeu /I Flags
time
RequestFromNeuT
RequestNoNeuT
RequestToNeuT  // Time
isNeu  // Gear Status
INVARIANTS
. {ToNeu, FromNeu, NoNeu, isNeu, RequestFromNeu, RequestNoNeu,
‘RequestToNeu, Error_FromNeu, Error_NoNeu, Error_ToNeu} € IP(BOOL)
inv2 :(FromNeu = TRUE v ToNeu = TRUE Vv NoNeu = TRUE) = Response = TRUE
inv3 :(FromNeu = FALSE A ToNeu = FALSE A NoNeu = FALSE) = Response = FALSE
inv4 :(RequestFromNeu = TRUE Vv RequestNoNeu = TRUE v 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
inv11 :RequestFromNeu = TRUE = ToNeu = FALSE A NoNeu = FALSE
inv12 :NoNeu = TRUE = RequestNoNeu = TRUE
inv13 :FromNeu = TRUE = RequestFromNeu = TRUE
inv14 :ToNeu = TRUE = RequestToNeu = TRUE
inv15 :{RequestFromNeuT, RequestNoNeuT, RequestToNeuT} € N
inv16 :RequestFromNeu= TRUE = RequestFromNeuT = RequestT
inv17 :RequestNoNeu= TRUE = RequestNoNeuT = RequestT
inv18 :RequestToNeu= TRUE = RequestToNeuT = RequestT
inv19 :Error_FromNeu = TRUE Vv Error_NoNeu = TRUE Vv Error_ToNeu = TRUE = Error = TRUE
inv20 :Error_FromNeu = FALSE A Error_NoNeu = FALSE A Error_ToNeu= FALSE = Error = FALSE
inv21 :Error_FromNeu = TRUE = RequestFromNeu= TRUE
inv22 :Error_NoNeu = TRUE = RequestNoNeu= TRUE
inv23 :Error_ToNeu = TRUE = RequestToNeu= TRUE
inv24 :RequestFromNeu= TRUE = Error_NoNeu = FALSE A Error_ToNeu = FALSE
inv25 :RequestNoNeu= TRUE = Error_FromNeu = FALSE A Error_ToNeu = FALSE
inv26 :RequestToNeu= TRUE = Error_FromNeu = FALSE A Error_NoNeu = FALSE
inv27 :FromNeu = TRUE = RequestFromNeu= TRUE
inv28 :NoNeu = TRUE = RequestNoNeu= TRUE
inv29 :ToNeu = TRUE = RequestToNeu= TRUE
inv30 :RequestFromNeu= TRUE = NoNeu = FALSE A ToNeu = FALSE
inv31 :RequestNoNeu= TRUE = FromNeu = FALSE A ToNeu = FALSE
inv32 :RequestToNeu= TRUE = FromNeu = FALSE A NoNeu = FALSE
inv33 :FromNeu = TRUE = Error_FromNeu = FALSE
inv34 :NoNeu = TRUE = Error_NoNeu = FALSE
inv35 :ToNeu = TRUE = Error_ToNeu = FALSE
inv36 :FromNeu = TRUE v ToNeu = TRUE v NoNeu = TRUE = Error = FALSE
EVENTS
INITIALISATION &
STATUS
ordinary
BEGIN
actl :RequestFromNeuT = 0
act2 :RequestNoNeuT := 0
act3 :RequestToNeuT := 0
act4 :time =0
act5 :ToNeu := FALSE
act6 :FromNeu := FALSE
act7 :NoNeu := FALSE
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act8 :isNeu := TRUE
act9 :RequestNoNeu := FALSE
act10 :RequestToNeu := FALSE
actll :RequestFromNeu := FALSE
actl2 :Error_FromNeu = FALSE
act13 :Error_NoNeu := FALSE
actl4 :Error_ToNeu := FALSE
END

RequestFromNeu 2
STATUS
ordinary
REFINES
Request
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = TRUE
THEN
actl :RequestFromNeu :== TRUE
act2 :RequestFromNeuT := time
END

RequestNoNeu &
STATUS
ordinary
REFINES
Request
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestNoNeu := TRUE
act2 :RequestNoNeuT := time
END

RequestToNeu £
STATUS
ordinary
REFINES
Request
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestToNeu := TRUE
act2 :RequestToNeuT := time
END

FromNeu &
STATUS
ordinary
REFINES
Response
WHEN
grd1 :RequestFromNeu = TRUE
grd2 :Error_FromNeu = FALSE
grd3 :FromNeu = FALSE
THEN
actl :FromNeu := TRUE
act2 :isNeu := FALSE
END

NoNeu 2
STATUS

ordinary
REFINES

Response
WHEN

grd1 :RequestNoNeu = TRUE

grd2 :Error_NoNeu = FALSE

grd3 :NoNeu = FALSE
THEN

actl :NoNeu := TRUE
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END

ToNeu &
STATUS
ordinary
REFINES
Response
WHEN
grd1 :RequestToNeu = TRUE
grd2 :Error_ToNeu = FALSE
grd3 :ToNeu = FALSE
THEN
actl :ToNeu := TRUE
act2 :isNeu := TRUE
END

Error_FromNeu &
STATUS

ordinary
REFINES

Error
WHEN

grd1 :Error_FromNeu = FALSE

grd2 :RequestFromNeu = TRUE

grd3 :FromNeu = FALSE
THEN

actl :Error_FromNeu := TRUE
END

Error_NoNeu &
STATUS

ordinary
REFINES

Error
WHEN

grd1 :Error_NoNeu = FALSE

grd2 :RequestNoNeu = TRUE

grd3 :NoNeu = FALSE
THEN

actl :Error_NoNeu := TRUE
END

Error_ToNeu &
STATUS

ordinary
REFINES

Error
WHEN

grdl :Error_ToNeu = FALSE

grd2 :RequestToNeu = TRUE

grd3 :ToNeu = FALSE
THEN

actl :Error_ToNeu := TRUE
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

| 9



| Gear Controller Case-study (Time Added Manually)

grdl :tick >0
grd2 :RequestFromNeu = TRUE A FromNeu = FALSE A Error_FromNeu = FALSE = time-+tick < ChangeDL + RequestFromNeuT
grd3 :RequestNoNeu = TRUE A NoNeu = FALSE A Error_NoNeu = FALSE = time-+tick < ChangeDL + RequestNoNeuT
grd4 :RequestToNeu = TRUE A ToNeu = FALSE A Error_ToNeu = FALSE = time+tick < ChangeDL + RequestToNeuT
THEN
actl :time = time + tick
END

END
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Machine m2
MACHINE

m2

/I Deadline(RequestFromNeu, FromNeuNoClutch v FromNeuClutch v Error_FromNeu, ChangingDL)
/I Deadline(RequestNoNeu, NoNeuNoClutch “NoNeuClutch v Error_NoNeu, ChangingDL)
/I Deadline(RequestToNeu, ToNeuNoClutch v ToNeuClutch v Error_ToNeu, ChangingDL)

REFINES

ml
SEES

c0
VARIAB

LES

RequestFromNeu
RequestNoNeu
RequestToNeu
FromNeuNoClutch
NoNeuClutch  // Flags
ToNeuNoClutch
NoNeuNoClutch
FromNeuClutch
ToNeuClutch  // nextline
Error_FromNeu  // Flags
Error_NoNeu  // Flage
Error_ToNeu  // Flags

isNeu  // Gear Status
time
RequestFromNeuT
RequestNoNeuT
RequestToNeuT  // Time
INVARIANTS
inv1 :FromNeuClutch € 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
EVENTS
INITIALISATION &
STATUS
ordinary
BEGIN
actl :itime =0
act2 :-ToNeuNoClutch := FALSE
act3 :FromNeuNoClutch := FALSE
act4 :NoNeuNoClutch := FALSE
act5 :-ToNeuClutch := FALSE
act6 :FromNeuClutch := FALSE
act7 :NoNeuClutch := FALSE
act8 :RequestNoNeu := FALSE
act9 :RequestToNeu := FALSE
act10 :RequestFromNeu := FALSE
actll :RequestFromNeuT = 0
actl2 :RequestNoNeuT := 0
act13 :RequestToNeuT =0
actl4 :isNeu := TRUE
act15 :Error_FromNeu := FALSE
act16 :Error_NoNeu := FALSE
actl7 :Error_ToNeu := FALSE
END
RequestFromNeu &
extended
STATUS
ordinary
REFINES
RequestFromNeu
WHEN

grdl :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = TRUE
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THEN
actl :RequestFromNeu = TRUE
act2 :RequestFromNeuT :=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
act2 :RequestNoNeuT :=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
act2 :RequestToNeuT :=time
END

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
END

NoNeuNoClutch &
STATUS

ordinary
REFINES

NoNeu
WHEN

grd1 :RequestNoNeu = TRUE

grd2 :Error_NoNeu = FALSE

grd3 :NoNeuNoClutch = FALSE

grd4 :NoNeuClutch = FALSE
THEN

actl :NoNeuNoClutch := TRUE
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

| 12



Gear Controller Case-study (Time Added Manually)

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
END

NoNeuClutch 2
STATUS

ordinary
REFINES

NoNeu
WHEN

grd1 :RequestNoNeu = TRUE

grd2 :Error_NoNeu = FALSE

grd3 :NoNeuClutch = FALSE

grd4 :NoNeuNoClutch = FALSE
THEN

actl :NoNeuClutch :== TRUE
END

ToNeuClutch &
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
END

Error_FromNeu &
STATUS

ordinary
REFINES

Error_FromNeu
WHEN

grdl :Error_FromNeu = FALSE

grd2 :RequestFromNeu = TRUE

grd3 :FromNeuClutch = FALSE

grd4 :FromNeuNoClutch = FALSE
THEN

actl :Error_FromNeu := TRUE
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
END

Error_ToNeu 2
STATUS
ordinary
REFINES
Error_ToNeu
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WHEN
grdl :Error_ToNeu = FALSE
grd2 :RequestToNeu = TRUE
grd3 :ToNeuClutch = FALSE
grd4 :ToNeuNoClutch = FALSE
THEN
actl :Error_ToNeu := TRUE

END
FINAL 2
STATUS
ordinary
REFINES
FINAL
WHEN
grd1 :FromNeuNOCIutch = TRUE Vv ToNeuNoClutch = TRUE v NoNeuNoClutch = TRUE v
FromNeuClutch = TRUE v ToNeuClutch = TRUE v NoNeuClutch = TRUE
THEN
actl :RequestFromNeu := FALSE
act2 :RequestNoNeu = FALSE
act3 :RequestToNeu := FALSE
act4 :FromNeuNoClutch := FALSE
act5 :ToNeuNoClutch := FALSE
act6 :NoNeuNoClutch := FALSE
act7 :FromNeuClutch := FALSE
act8 :ToNeuClutch := FALSE
act9 :NoNeuClutch := FALSE
END
Tick _Tock &
STATUS
ordinary
REFINES
Tick_Tock
ANY
tick
WHERE
grd1 :tick >0
grd2 RequestFromNeu = TRUE A FromNeuClutch = FALSE A FromNeuNoClutch = FALSE A Error_FromNeu = FALSE = time+tick <
ChangeDL + RequestFromNeuT
grd3 RequestNoNeu = TRUE A NoNeuClutch = FALSE A NoNeuNoClutch = FALSE A Error_NoNeu = FALSE = time+tick < ChangeDL +
RequestNoNeuT
grd4 RequestToNeu = TRUE A ToNeuClutch = FALSE A ToNeuNoClutch = FALSE A Error_ToNeu = FALSE = time+tick < ChangeDL +
RequestToNeuT
THEN
actl :time := time + tick
END
END
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Machine m3
MACHINE
/I Deadline(RequestFromNeu, Setting_FromNeu_NoClutch v Setting_FromNeu_Clutch v Error_FromNeu, ChangingDL)
/I Deadline(RequestNoNeu, Setting_NoNeu_ReleaseClutch v Setting_NoNeu_NoClutch v Setting_NoNeu_Clutch
Il Error_Releasing_NoNeu v Error_Setting_NoNeu, ChangingDL)
/I Deadline(RequestToNeu, Releasing_ToNeu_NoClutch v Releasing_ToNeu_Clutch v Error_ToNeu, ChangingDL)
REFINES
m2
SEES
c0
VARIABLES
time
RequestFromNeuT
RequestNoNeuT
RequestToNeuT  // Time
isNeu  // Gear Status
RequestFromNeu
RequestNoNeu
RequestToNeu
Setting_NoNeu_NoClutch /I Flags
Setting_FromNeu_NoClutch
Releasing_ToNeu_NoClutch
Releasing_NoNeu_NoClutch /I Flags
Setting_FromNeu_Clutch
Releasing_ToNeu_Clutch
Releasing_NoNeu_Clutch  // Flags
Setting_NoNeu_Clutch
Setting_NoNeu_ReleaseClutch  // Flags
Error_FromNeu  // Flags
Error_Releasing_NoNeu  // Flage
Error_Setting_NoNeu  // Flage
Error_ToNeu /I Flags
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 v 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 V 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
EVENTS
INITIALISATION 2
STATUS
ordinary
BEGIN
actl :time:=0
act2 :isNeu := TRUE
act3 :RequestNoNeu = FALSE
act4 :RequestToNeu := FALSE
act5 :RequestFromNeu := FALSE
act6 :RequestFromNeuT = 0
act7 :RequestNoNeuT := 0
act8 :RequestToNeuT := 0
act9 :Releasing_ToNeu_NoClutch :== FALSE
act10 :Setting_FromNeu_NoClutch := FALSE
actll :Releasing_NoNeu_NoClutch :== FALSE
act12 :Setting_NoNeu_NoClutch := FALSE
actl3 :Releasing_ToNeu_Clutch := FALSE
actl4 :Setting_FromNeu_Clutch := FALSE
act15 :Releasing_NoNeu_Clutch := FALSE
actl6 :Setting_NoNeu_Clutch := FALSE
actl7 :Setting_NoNeu_ReleaseClutch := FALSE
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act18 :Error_FromNeu := FALSE
act19 :Error_Releasing_NoNeu:= FALSE
act20 :Error_Setting_NoNeu:= FALSE
act21 :Error_ToNeu:= FALSE

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
act2 :RequestFromNeuT :=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
act2 :RequestNoNeuT :=time
END

RequestToNeu &
extended
STATUS
ordinary
REFINES
RequestToNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestToNeu = TRUE
act2 :RequestToNeuT :=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
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
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THEN
actl :Setting_FromNeu_Clutch := TRUE
act2 :isNeu := FALSE

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 &
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
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
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
END

Releasing_ToNeu_NoClutch &
STATUS

ordinary
REFINES

ToNeuNoClutch
WHEN

grd1 :RequestToNeu = TRUE

grd2 :Error_ToNeu = FALSE

grd3 :Releasing_ToNeu_NoClutch = FALSE
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grd4 :Releasing_ToNeu_Clutch = FALSE
THEN
actl :Releasing_ToNeu_NoClutch := TRUE
act2 :isNeu := TRUE
END

Releasing_ToNeu_Clutch &
STATUS
ordinary
REFINES
ToNeuClutch
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
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
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
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
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
END

FINAL 2
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STATUS
ordinary
REFINES
FINAL
WHEN
grd1 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
THEN

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
grd1 :tick >0
grd2 :RequestFromNeu = TRUE A Setting_FromNeu_Clutch = FALSE A
Setting_FromNeu_NoClutch = FALSE A Error_FromNeu = FALSE = time+tick < ChangeDL + RequestFromNeuT
RequestNoNeu = TRUE A Setting_NoNeu_Clutch = FALSE A
grd3 :Setting_NoNeu_ReleaseClutch = FALSE A Setting_NoNeu_NoClutch = FALSE A
Error_Releasing_NoNeu = FALSE A Error_Setting_NoNeu = FALSE = time+tick < ChangeDL + RequestNoNeuT
grd4 :RequestToNeu = TRUE A Releasing_ToNeu_Clutch = FALSE A
Releasing_ToNeu_NoClutch = FALSE A Error_ToNeu = FALSE = time+tick < ChangeDL + RequestToNeuT
THEN
actl :time := time + tick
END
END
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Machine m4
MACHINE
/I Deadline(RequestFromNeu, Setting_FromNeu_NoClutch v Setting_FromNeu_Clutch v Error_FromNeu, S_FN)
/I Deadline(RequestNoNeu, Releasing_NoNeu_Clutch v Releasing_NoNeu_NoClutch v Error_Releasing_NoNeu, R_NN)
/I Deadline(Releasing_NoNeu_NoClutch, Setting_NoNeu_NoClutch v Setting_NoNeu_Clutch v Error_Setting_NoNeu, S_NN)
/I Deadline(Releasing_NoNeu_Clutch, Setting_NoNeu_ReleaseClutch v Error_Setting_NoNeu, S_NN_RC)
1l Expiry(RequestNoNeu, Releasing_NoNeu_NoClutch, R_NN_NC_EX)
/I Deadline(RequestToNeu, Releasing_ToNeu_NoClutch v Releasing_ToNeu_Clutch v Error_ToNeu, R_TN)
REFINES
m3
SEES
cl
VARIABLES
time
RequestFromNeuT
RequestNoNeuT
RequestToNeuT
Releasing_NoNeu_ClutchT
Releasing_NoNeu_NoClutchT  // Time
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 /I Flags
Error_Releasing_NoNeu /I Flage
Error_Setting_NoNeu  // Flage
Error_ToNeu /I Flags
INVARIANTS
invl :{Releasing_NoNeu_ClutchT, Releasing_NoNeu_NoClutchT} € N
inv2 :Releasing_NoNeu_Clutch = TRUE = Releasing NoNeu_ClutchT < RequestNoNeuT + R_NN
inv3 :Releasing_NoNeu_NoClutch = TRUE = Releasing NoNeu_NoClutchT < RequestNoNeuT + R_NN_NC_EX
inva :RequestNoNeu = TRUE AReleasing_NoNeu_Clutch= FALSE A
Releasing_NoNeu_NoClutch= FALSE A Error_Releasing_NoNeu = FALSE = time < R_NN+RequestNoNeuT
EVENTS
INITIALISATION &
extended
STATUS
ordinary
BEGIN
actl :time =0
act? :isNeu -== TRUE
act3 :RequestNoNeu = FALSE
act4 :RequestToNeu = FALSE
act5 :RequestFromNeu = FALSE
act6 :RequestFromNeuT =0
act7 :RequestNoNeuT =0
act8 :RequestToNeuT =0
act9 :Releasing_ToNeu_NoClutch := FALSE
act10 :Setting_FromNeu_NoClutch := FALSE
actll :Releasing_NoNeu_NoClutch := FALSE
act12 :Setting_NoNeu_NoClutch := FALSE
act13 :Releasing_ToNeu_Clutch := FALSE
act14 :Setting_FromNeu_Clutch := FALSE
act15 :Releasing_NoNeu_Clutch := FALSE
act16 :Setting_NoNeu_Clutch := FALSE
act17 :Setting_NoNeu_ReleaseClutch := FALSE
act18 :Error_FromNeu = FALSE
act19 :Error_Releasing_NoNeu:= FALSE
act20 :Error_Setting_NoNeu:= FALSE
act21 :Error_ToNeu:= FALSE
act22 :Releasing_NoNeu_ClutchT := 0
act23 :Releasing_NoNeu_NoClutchT := 0
END

m4

RequestFromNeu &
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extended
STATUS
ordinary
REFINES
RequestFromNeu
WHEN
grdl :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = TRUE
THEN
actl :RequestFromNeu = TRUE
act2 :RequestFromNeuT :=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
act2 :RequestNoNeuT :=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
act2 :RequestToNeuT :=time
END

Setting_FromNeu_NoClutch &
extended
STATUS
ordinary
REFINES
Setting_FromNeu_NoClutch
WHEN
grdl :RequestFromNeu = TRUE
grd2 :Error_FromNeu = FALSE
grd3 :Setting_FromNeu_NoClutch = FALSE
grd4 :Setting_FromNeu_Clutch = FALSE
THEN
actl :Setting_FromNeu_NoClutch := TRUE
act? :isNeu := FALSE
END

Setting_FromNeu_Clutch &
extended
STATUS
ordinary
REFINES
Setting_FromNeu_Clutch
WHEN
grdl :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
END
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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
grd5 :time < RequestNoNeuT + R_NN_NC_EX
THEN
actl :Releasing_NoNeu_NoClutch := TRUE
act2 :Releasing_NoNeu_NoClutchT := 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

act2 :Releasing_NoNeu_ClutchT := 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
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
END

Setting_NoNeu_ReleaseClutch &
extended
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
END

Releasing_ToNeu_NoClutch &
extended
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STATUS
ordinary
REFINES
Releasing_ToNeu_NoClutch
WHEN
grdl :RequestToNeu = TRUE
grd2 :Error_ToNeu = FALSE
grd3 :Releasing_ToNeu_NoClutch = FALSE
grd4 :Releasing_ToNeu_Clutch = FALSE
THEN
actl :Releasing_ToNeu_NoClutch := TRUE
act? :isNeu -= TRUE
END

Releasing_ToNeu_Clutch &
extended
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
END

Error_ToNeu &
extended
STATUS

ordinary
REFINES

Error_ToNeu
WHEN

grdl :Error_ToNeu = FALSE

grd2 :RequestToNeu = TRUE

grd3 :Releasing_ToNeu_NoClutch = FALSE

grd4 :Releasing_ToNeu_Clutch = FALSE
THEN

actl :Error_ToNeu -= TRUE
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
END

Error_Setting_NoNeu &
extended
STATUS
ordinary
REFINES
Error_Setting_NoNeu
WHEN
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
END

Error_FromNeu &

extended
STATUS
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ordinary
REFINES
Error_FromNeu
WHEN
grdl :Error_FromNeu = FALSE
grd2 :RequestFromNeu = TRUE
grd3 :Setting_FromNeu_NoClutch = FALSE
grd4 :Setting_FromNeu_Clutch = FALSE
THEN
actl :Error_FromNeu = TRUE
END
FINAL 2
extended
STATUS
ordinary
REFINES
FINAL
WHEN
grd1 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
THEN
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
grd1 :tick >0
grd2 RequestFromNeu = TRUE ASetting_FromNeu_Clutch= FALSE A
“Setting_FromNeu_NoClutch= FALSE A Error_FromNeu = FALSE = time+tick < S_FN-+RequestFromNeuT
grd3 :RequestToNeu = TRUE AReleasing_ToNeu_Clutch= FALSE A
Releasing_ToNeu_NoClutch= FALSE A Error_ToNeu = FALSE = time+tick <R_TN+RequestToNeuT
grd4 RequestNoNeu = TRUE AReleasing_NoNeu_Clutch= FALSE A
‘Releasing_NoNeu_NoClutch= FALSE A Error_Releasing_NoNeu = FALSE = time+tick <R_NN+RequestNoNeuT
grd5 :Releasing_NoNeu_NoCIutch = TRUE ASetting_NoNeu_Clutch= FALSE A
Setting_NoNeu_NoClutch= FALSE A Error_Setting_NoNeu = FALSE = time+ttick < S NN+ Releasing NoNeu_NoClutchT
ord6 :Releasing_NoNeu_CIutch = TRUE ASetting_NoNeu_ReleaseClutch= FALSE A
Error_Setting_NoNeu = FALSE = time+tick <S_NN_RC+ Releasing NoNeu_ClutchT
THEN
actl :time = time + tick
END
END
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Machine m5
MACHINE

/I Deadline(RequestFromNeu, FromNeu_SyncSpeed ¥ FromNeu_OpenClutch VError_FromNeu_OpenClutch, SyncOpen_DL)
/I Expiry(RequestFromNeu, FromNeu_SyncSpeed,Sync_EX)

/I Deadline(FromNeu_SyncSpeed, FromNeu_SetGear_NoClutch v Error_FromNeu_SetGear_NoClutch, SetGear_DL)

/I Deadline(FromNeu_OpenClutch, FromNeu_SetGear_Clutch v Error_FromNeu_SetGear_Clutch, SetGear_DL)

/I Deadline(FromNeu_SetGear_Clutch, FromNeu_CloseClutch v Error_FromNeu_CloseClutch, CloseClutch_DL)

1

ms /I Deadline(RequestNoNeu, Releasing_NoNeu_Clutch “Releasing_NoNeu_NoClutch v Error_Releasing_NoNeu, R_NN)
/I Deadline(Releasing_NoNeu_NoClutch, Setting_NoNeu_NoClutch v Setting_NoNeu_Clutch v Error_Setting_NoNeu, S_NN)
/I Deadline(Releasing_NoNeu_Clutch, Setting_NoNeu_ReleaseClutch v Error_Setting_NoNeu, S_NN_RC)
/I Expiry(RequestNoNeu, Releasing_NoNeu_NoClutch, R_NN_NC_EX)
1
/I Deadline(RequestToNeu, Releasing_ToNeu_NoClutch v Releasing_ToNeu_Clutch Error_ToNeu, R_TN)
REFINES
m4
SEES
c2
VARIABLES
time  //Time

RequestFromNeuT  // Time
RequestNoNeuT  // Time
RequestToNeuT  // Time
Releasing_NoNeu_ClutchT ~ // Time
Releasing_NoNeu_NoClutchT  // Time

isNeu

/I Gear Status

Releasing_ToNeu_NoClutch
Releasing_NoNeu_NoClutch /I Flags
Setting_NoNeu_NoClutch
RequestFromNeu /I Flags
RequestNoNeu  // Flags
RequestToNeu I Flags
Releasing_ToNeu_Clutch  // Flags
Releasing_NoNeu_Clutch  // Flags
Setting_NoNeu_Clutch  // Flags
Setting_NoNeu_ReleaseClutch  // Flags
Error_Releasing_NoNeu  // Flage
Error_Setting_NoNeu  // Flage
Error_ToNeu /I Flags
FromNeu_SyncSpeed /I Senariol
FromNeu_OpenClutch /I 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
FromNeu_OpenClutchT ~ // TIME
FromNeu_SyncSpeedT  // TIME
FromNeu_SetGear_ClutchT ~ // TIME
INVARIANTS

invl

inv2
inv3
inv4
inv5
invé
inv7
inv8
inv9

{FromNeu_SyncSpeed, FromNeu_OpenClutch, FromNeu_SetGear_NoClutch, FromNeu_SetGear_Clutch,

:FromNeu_CloseClutch, Error_FromNeu_OpenClutch, Error_FromNeu_SetGear_NoClutch,

Error_FromNeu_SetGear_Clutch, Error_FromNeu_CloseClutch} € P(BOOL)

{FromNeu_OpenClutchT, FromNeu_SyncSpeedT, FromNeu_SetGear_ClutchT} € N
:FromNeu_SetGear_NoClutch = Setting_FromNeu_NoClutch

:FromNeu_CloseClutch = Setting_FromNeu_Clutch

:FromNeu_SyncSpeed = TRUE v FromNeu_OpenClutch = TRUE = RequestFromNeu = TRUE
:FromNeu_SetGear_Clutch = TRUE = FromNeu_OpenClutch = TRUE

:FromNeu_SetGear_NoClutch = TRUE = FromNeu_SyncSpeed = TRUE

:FromNeu_SyncSpeed = TRUE = FromNeu_OpenClutch = FALSE A Error_FromNeu_OpenClutch = FALSE
:FromNeu_CloseClutch = TRUE = FromNeu_SetGear_Clutch = TRUE

inv10 :FromNeu_OpenClutch=FALSE = FromNeu_CloseClutch = FALSE

invil:

inv12 :

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

inv13 :FromNeu_SetGear_Clutch = TRUE = Error_FromNeu_SetGear_Clutch = FALSE
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inv14 :FromNeu_SetGear_NoClutch = TRUE = Error_FromNeu_SetGear_NoClutch = FALSE
inv15 :FromNeu_CloseClutch = TRUE = Error_FromNeu_CloseClutch = FALSE
inv16 :FromNeu_OpenClutch = TRUE = Error_FromNeu_OpenClutch = FALSE
inv17 :RequestFromNeu = TRUE A Error_FromNeu_SetGear_Clutch = TRUE = FromNeu_OpenClutch = TRUE
inv18 :RequestFromNeu = TRUE A Error_FromNeu_SetGear_NoClutch = TRUE = FromNeu_SyncSpeed = TRUE
inv19 :RequestFromNeu = TRUE A Error_FromNeu_CloseClutch = TRUE = FromNeu_SetGear_Clutch = TRUE
inv20 :FromNeu_SyncSpeed = TRUE = FromNeu_SyncSpeedT < RequestFromNeuT + SyncOpen_DL
inv21 :FromNeu_OpenClutch = TRUE = FromNeu OpenClutchT < RequestFromNeuT + SyncOpen DL
inv22 :FromNeu_SetGear_Clutch = TRUE = FromNeu_SetGear ClutchT < FromNeu_OpenClutchT + SetGear DL
inv23 :RequestFromNeu = TRUE A FromNeu_SyncSpeed= FALSE A

FromNeu_OpenClutch = FALSE A Error_FromNeu_OpenClutch = FALSE = time < SyncOpen_DL+RequestFromNeuT
inv2a :FromNeu_OpenCIutch = TRUE A FromNeu_SetGear_Clutch= FALSE A

Error_FromNeu_SetGear_Clutch = FALSE = time < SetGear DL+FromNeu OpenClutchT
EVENTS
INITIALISATION 2
STATUS

ordinary
BEGIN

actl itime =0

act2 :isNeu := TRUE

act3 :RequestNoNeu := FALSE

act4 :RequestToNeu := FALSE

act5 :RequestFromNeu = FALSE

act6 :RequestFromNeuT :=0

act7 :RequestNoNeuT := 0

act8 :RequestToNeuT := 0

act9 :Releasing_ToNeu_NoClutch := FALSE

act10 :Releasing_NoNeu_NoClutch := FALSE

actll :Setting_NoNeu_NoClutch := FALSE

actl2 :Releasing_ToNeu_Clutch := FALSE

act13 :Releasing_NoNeu_Clutch := FALSE

act14 :Setting_NoNeu_Clutch := FALSE

actl5 :Setting_NoNeu_ReleaseClutch := FALSE

act16 :Error_Releasing_NoNeu:= FALSE

actl?7 :Error_Setting_NoNeu:= FALSE

actl8 :Error_ToNeu:= FALSE

act19 :Releasing_NoNeu_ClutchT := 0

act20 :Releasing_NoNeu_NoClutchT := 0

act21 :FromNeu_SyncSpeed := FALSE

act22 :FromNeu_OpenClutch := FALSE

act23 :FromNeu_SetGear_NoClutch := FALSE

act24 :FromNeu_SetGear_Clutch := FALSE

act25 :FromNeu_CloseClutch := FALSE

act26 :Error_FromNeu_OpenClutch := FALSE

act27 :Error_FromNeu_SetGear_NoClutch := FALSE

act28 :Error_FromNeu_SetGear_Clutch := FALSE

act29 :Error_FromNeu_CloseClutch := FALSE

act30 :FromNeu_OpenClutchT := 0

act31 :FromNeu_SyncSpeedT := 0

act32 :FromNeu_SetGear_ClutchT := 0
END

RequestFromNeu &
extended
STATUS
ordinary
REFINES
RequestFromNeu
WHEN
grdl :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = TRUE
THEN
actl :RequestFromNeu = TRUE
act2 :RequestFromNeuT :=time
END

RequestNoNeu &
extended
STATUS
ordinary
REFINES
RequestNoNeu
WHEN
grdl1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
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grd4 :isNeu = FALSE
THEN
actl :RequestNoNeu := TRUE
act2 :RequestNoNeuT :=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
act2 :RequestToNeuT :=time
END

FromNeu_SyncSpeed &
STATUS

ordinary
WHEN

grd1 :RequestFromNeu = TRUE

grd2 :FromNeu_SyncSpeed = FALSE

grd3 :FromNeu_OpenClutch = FALSE

grd4 :Error_FromNeu_OpenClutch = FALSE

grd5 :time < RequestFromNeuT + Sync_EX
THEN

actl :FromNeu_SyncSpeed := TRUE

act2 :FromNeu_SyncSpeedT := 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

act2 :FromNeu_OpenClutchT := 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
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
END

Error_FromNeu_SetGear_NoClutch 2
STATUS
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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
END

FromNeu_SetGear_Clutch &
STATUS

ordinary
WHEN

grd1 :FromNeu_OpenClutch = TRUE

grd2 :Error_FromNeu_SetGear_Clutch = FALSE

grd3 :FromNeu_SetGear_Clutch = FALSE
THEN

actl :FromNeu_SetGear_Clutch := TRUE

act2 :FromNeu_SetGear_ClutchT := 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
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
act? :isNeu := FALSE
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
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
grd5 :time < RequestNoNeuT + R_NN_NC_EX
THEN
actl :Releasing_NoNeu_NoClutch := TRUE
act2 :Releasing_NoNeu_NoClutchT :=time
END
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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

act2 :Releasing_NoNeu_ClutchT :=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
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
END

Setting_NoNeu_ReleaseClutch &
extended
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
END

Releasing_ToNeu_NoClutch &
extended
STATUS
ordinary
REFINES
Releasing_ToNeu_NoClutch
WHEN
grdl :RequestToNeu = TRUE
grd2 :Error_ToNeu = FALSE
grd3 :Releasing_ToNeu_NoClutch = FALSE
grd4 :Releasing_ToNeu_Clutch = FALSE
THEN
actl :Releasing_ToNeu_NoClutch := TRUE
act? :isNeu .= TRUE
END

Releasing_ToNeu_Clutch &

extended
STATUS
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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
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
END

Error_Setting_NoNeu &
extended
STATUS
ordinary
REFINES
Error_Setting_NoNeu
WHEN
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
END

Error_ToNeu &
extended
STATUS
ordinary
REFINES
Error_ToNeu
WHEN
grdl :Error_ToNeu = FALSE
grd2 :RequestToNeu = TRUE
grd3 :Releasing_ToNeu_NoClutch = FALSE
grd4 :Releasing_ToNeu_Clutch = FALSE

THEN
actl :Error_ToNeu = TRUE
END
FINAL 2
STATUS
ordinary
REFINES
FINAL
WHEN
grd1 FromNeu_SetGear_NoClutch = TRUE V 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
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END

actll :FromNeu_SyncSpeed := FALSE

act12 :FromNeu_OpenClutch := FALSE

act13 :FromNeu_SetGear_NoClutch := FALSE
actl4 :FromNeu_SetGear_Clutch := FALSE
act15 :FromNeu_CloseClutch := FALSE

Tick _Tock &
STATUS
ordinary
REFINES
Tick_Tock

ANY

tick

WHERE

THEN

END

END

grdl

grd2 :
grd3:
grd4 :
grd5 :
grd6 :
grd7 :
grd8 :

grd9 :

actl

itick >0

RequestFromNeu = TRUE A FromNeu_SyncSpeed= FALSE A

FromNeu_OpenClutch = FALSE A Error_FromNeu_OpenClutch = FALSE = time+tick < SyncOpen DL+RequestFromNeuT
FromNeu_OpenClutch = TRUE A FromNeu_SetGear_Clutch= FALSE A

Error_FromNeu_SetGear_Clutch = FALSE = time+tick < SetGear_DL+FromNeu_OpenClutchT

FromNeu_SyncSpeed = TRUE A FromNeu_SetGear_NoClutch= FALSE A

Error_FromNeu_SetGear_NoClutch = FALSE = time+tick < SetGear DL+FromNeu_SyncSpeedT
FromNeu_SetGear_Clutch = TRUE A FromNeu_CloseClutch= FALSE A

Error_FromNeu_CloseClutch = FALSE = time+tick < CloseClutch_ DL+FromNeu_SetGear ClutchT

RequestToNeu = TRUE AReleasing_ToNeu_Clutch= FALSE A

Releasing_ToNeu_NoClutch= FALSE A Error_ToNeu = FALSE = time+tick < R_TN+RequestToNeuT

RequestNoNeu = TRUE AReleasing_NoNeu_Clutch= FALSE A

Releasing_NoNeu_NoClutch= FALSE A Error_Releasing_NoNeu = FALSE = time+tick < R_NN+RequestNoNeuT
Releasing_NoNeu_NoClutch = TRUE ASetting_NoNeu_Clutch= FALSE A

“Setting_NoNeu_NoClutch= FALSE A Error_Setting_NoNeu = FALSE = time+tick < S_NN+ Releasing NoNeu NoClutchT
Releasing_NoNeu_Clutch = TRUE ASetting_NoNeu_ReleaseClutch= FALSE A

Error_Setting_NoNeu = FALSE = time+tick <S_NN_RC+ Releasing NoNeu_ClutchT

‘time := time + tick
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Machine m6
MACHINE
/I Deadline(RequestFromNeu, FromNeu_SyncSpeed v FromNeu_OpenClutch v Error_FromNeu_OpenClutch, SyncOpen_DL)
/I Expiry(RequestFromNeu, FromNeu_SyncSpeed,Sync_EX)
/I Deadline(FromNeu_SyncSpeed, FromNeu_SetGear_NoClutch 1V Error_FromNeu_SetGear_NoClutch, SetGear_DL)
/I Deadline(FromNeu_OpenClutch, FromNeu_SetGear_Clutch v Error_FromNeu_SetGear_Clutch, SetGear_DL)
/I Deadline(FromNeu_SetGear_Clutch, FromNeu_CloseClutch v Error_FromNeu_CloseClutch, CloseClutch_DL)
1
/I Deadline(RequestNoNeu, Releasing_NoNeu_Clutch v Releasing_NoNeu_NoClutch v Error_Releasing_NoNeu, R_NN)
/I Deadline(Releasing_NoNeu_NoClutch, Setting_NoNeu_NoClutch v Setting_NoNeu_Clutch v Error_Setting_NoNeu, S_NN)
/I Deadline(Releasing_NoNeu_Clutch, Setting_NoNeu_ReleaseClutch v Error_Setting_NoNeu, S_NN_RC)
/I Expiry(RequestNoNeu, Releasing_NoNeu_NoClutch, R_NN_NC_EX)
1
/I Deadline(RequestToNeu, ToNeu_ZeroTorque 1 ToNeu_OpenClutch v Error_ToNeu_OpenClutch, ZeroOpen_DL)
/I Expiry(RequestToNeu, ToNeu_ZeroTorque, Zero_EX)
/I Deadline(ToNeu_ZeroTorque, ToNeu_Release_NoClutch v Error_ToNeu_Release_NoClutch, Release_DL)
/I Deadline(ToNeu_OpenClutch, ToNeu_Release_Clutch v Error_ToNeu_Release_Clutch, Release_DL)
/I Deadline(ToNeu_Release_Clutch, ToNeu_CloseClutch v Error_ToNeu_CloseClutch, CloseClutch_DL)
REFINES

m5
SEES

c3
VARIABLES

time  //Time

RequestFromNeuT  // Time

RequestNoNeuT  // Time

RequestToNeuT  // Time

Releasing_NoNeu_ClutchT ~ // Time

Releasing_NoNeu_NoClutchT ~ // Time

isNeu  // Gear Status

Releasing_NoNeu_NoClutch /I Flags

Setting_NoNeu_NoClutch

RequestFromNeu  // Flags

RequestNoNeu  // Flags

RequestToNeu  // Flags

Releasing_NoNeu_Clutch /I Flags

Setting_NoNeu_Clutch  // Flags

Setting_NoNeu_ReleaseClutch  // Flags

Error_Releasing_NoNeu  // Flage

Error_Setting_NoNeu  // Flage

FromNeu_SyncSpeed // Senariol

FromNeu_OpenClutch  // Flage

FromNeu_SetGear_NoClutch  // Flage

FromNeu_SetGear_Clutch  // Flage

FromNeu_CloseClutch  // Flage

Error_FromNeu_OpenClutch /I Flage

Error_FromNeu_SetGear_NoClutch  // Flage

Error_FromNeu_SetGear_Clutch  // Flage

Error_FromNeu_CloseClutch ~ // Senariol

FromNeu_OpenClutchT  // TIME

FromNeu_SyncSpeedT  // TIME

FromNeu_SetGear_ClutchT ~ // TIME

ToNeu_ZeroTorque  // Senario3 Flage

ToNeu_OpenClutch  // 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

ToNeu_ZeroTorqueT  // TIME

ToNeu_OpenClutchT ~ // TIME

ToNeu_Release_ClutchT ~ // TIME
INVARIANTS

invi :{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_ZeroTorqueT, ToNeu_OpenClutchT, ToNeu_Release_ClutchT} € N

inv3 :ToNeu_Release_NoClutch = Releasing_ToNeu_NoClutch

inv4 :ToNeu_CloseClutch = Releasing_ToNeu_Clutch

inv5 :ToNeu_ZeroTorque = TRUE v ToNeu_OpenClutch = TRUE = RequestToNeu = TRUE

inv6 :ToNeu_Release_NoClutch = TRUE = ToNeu_ZeroTorque = TRUE

inv7 :ToNeu_Release_Clutch = TRUE = ToNeu_OpenClutch = TRUE

m6
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inv8 :ToNeu_ZeroTorque = TRUE = ToNeu_OpenClutch = FALSE A Error_ToNeu_OpenClutch = FALSE
inv9 :ToNeu_CloseClutch = TRUE = ToNeu_Release_Clutch = TRUE
inv10 :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
inv13 :ToNeu_Release_Clutch = TRUE = Error_ToNeu_Release_Clutch = FALSE
inv14 :ToNeu_Release_NoClutch = TRUE = Error_ToNeu_Release_NoClutch = FALSE
inv15 :ToNeu_CloseClutch = TRUE = Error_ToNeu_CloseClutch = FALSE
inv16 :ToNeu_OpenClutch = TRUE = Error_ToNeu_OpenClutch = FALSE
inv17 :RequestToNeu = TRUE A Error_ToNeu_Release_Clutch = TRUE = ToNeu_OpenClutch = TRUE
inv18 :RequestToNeu = TRUE A Error_ToNeu_Release_NoClutch = TRUE = ToNeu_ZeroTorque = TRUE
inv19 :RequestToNeu = TRUE A Error_ToNeu_CloseClutch = TRUE = ToNeu_Release_Clutch = TRUE
inv20 :ToNeu_ZeroTorque = TRUE = ToNeu_ZeroTorqueT < RequestToNeuT + ZeroOpen DL
inv21 :ToNeu_OpenClutch = TRUE = ToNeu_OpenClutchT < RequestToNeuT + ZeroOpen_DL
inv22 :ToNeu_Release_Clutch = TRUE = ToNeu_Release ClutchT < ToNeu OpenClutchT + Release DL
inv23 :RequestToNeu =TRUE A ToNeu_ZeroTorque= FALSE A
ToNeu_OpenClutch = FALSE A Error_ToNeu_OpenClutch = FALSE = time < ZeroOpen DL+RequestToNeuT
ToNeu_OpenClutch = TRUE A ToNeu_Release_Clutch= FALSE A
Error_ToNeu_Release_Clutch = FALSE = time < Release_ DL+ToNeu_OpenClutchT

invll

inv12

inv24 :

EVENTS
INITIALISATION &
STATUS
ordinary
BEGIN
actl itime =0
act2 :isNeu := TRUE
act3 :RequestNoNeu = FALSE
act4 :RequestToNeu := FALSE
act5 :RequestFromNeu = FALSE
act6 :RequestFromNeuT := 0
act7 :RequestNoNeuT =0
act8 :RequestToNeuT := 0
act9 :Releasing_NoNeu_NoClutch := FALSE
act10 :Setting_NoNeu_NoClutch := FALSE
actll :Releasing_NoNeu_Clutch := FALSE
act12 :Setting_NoNeu_Clutch := FALSE
act13 :Setting_NoNeu_ReleaseClutch := FALSE
actl4 :Error_Releasing_NoNeu:= FALSE
act15 :Error_Setting_NoNeu:= FALSE
act16 :Releasing_NoNeu_ClutchT := 0
act17 :Releasing_NoNeu_NoClutchT := 0
act18 :FromNeu_SyncSpeed := FALSE
act19 :FromNeu_OpenClutch := FALSE
act20 :FromNeu_SetGear_NoClutch := FALSE
act21 :FromNeu_SetGear_Clutch := FALSE
act22 :FromNeu_CloseClutch := FALSE
act23 :Error_FromNeu_OpenClutch := FALSE
act24 :Error_FromNeu_SetGear_NoClutch := FALSE
act25 :Error_FromNeu_SetGear_Clutch := FALSE
act26 :Error_FromNeu_CloseClutch := FALSE
act27 :FromNeu_OpenClutchT =0
act28 :FromNeu_SyncSpeedT = 0
act29 :FromNeu_SetGear_ClutchT :=0
act30 :ToNeu_ZeroTorque:= FALSE /I Senario3 Flage
act31 :ToNeu_OpenClutch := FALSE  // Senario3 Flage
act32 :Error_ToNeu_OpenClutch := FALSE  // Senario3 Flage
act33 :ToNeu_Release_NoClutch:= FALSE  // Senario3 Flage
act34 :Error_ToNeu_Release_NoClutch:= FALSE  // Senario3 Flage
act35 :ToNeu_Release_Clutch:= FALSE /I Senario3 Flage
act36 :Error_ToNeu_Release_Clutch := FALSE  // Senario3 Flage
act37 :ToNeu_CloseClutch:= FALSE  // Senario3 Flage
act38 :Error_ToNeu_CloseClutch:= FALSE  // Senario3 Flage
act39 :ToNeu_ZeroTorqueT :=0  // TIME
act40 :ToNeu_OpenClutchT:==0  // TIME
act4l :ToNeu_Release_ClutchT:=0  // TIME
END

RequestFromNeu &
extended
STATUS
ordinary
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REFINES
RequestFromNeu

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

THEN
actl :RequestFromNeu = TRUE
act2 :RequestFromNeuT :=time

END

RequestNoNeu 2
extended
STATUS
ordinary
REFINES
RequestNoNeu
WHEN
grdl :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestNoNeu = TRUE
act2 :RequestNoNeuT :=time
END

RequestToNeu £
extended
STATUS
ordinary
REFINES
RequestToNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestToNeu = TRUE
act2 :RequestToNeuT :=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
grd5 :time < RequestFromNeuT + Sync_EX
THEN
actl :FromNeu_SyncSpeed := TRUE
act2 :FromNeu_SyncSpeedT :=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

act2 :FromNeu_OpenClutchT =time
END

Error_FromNeu_OpenClutch &
extended

| 34



Gear Controller Case-study (Time Added Manually)

STATUS

ordinary
REFINES

Error_FromNeu_OpenClutch
WHEN

grd1 :RequestFromNeu = TRUE

grd2 :Error_FromNeu_OpenClutch = FALSE

grd3 :FromNeu_SyncSpeed = FALSE

grd4 :FromNeu_OpenClutch = FALSE
THEN

actl :Error_FromNeu_OpenClutch = TRUE
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
THEN
actl :FromNeu_SetGear_NoClutch := TRUE
act2 :isNeu = FALSE
END

Error_FromNeu_SetGear_NoClutch &
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
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

act2 :FromNeu_SetGear_ClutchT :=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
END

FromNeu_CloseClutch &
extended
STATUS

ordinary
REFINES

FromNeu_CloseClutch
WHEN

grdl :FromNeu_SetGear_Clutch = TRUE
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grd2 :Error_FromNeu_CloseClutch = FALSE
grd3 :FromNeu_CloseClutch = FALSE
THEN
actl :FromNeu_CloseClutch := TRUE
act? :isNeu -= FALSE
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
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

grd5 :time < RequestNoNeuT + R_NN_NC_EX
THEN

actl :Releasing_NoNeu_NoClutch := TRUE

act2 :Releasing_NoNeu_NoClutchT :=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

act2 :Releasing_NoNeu_ClutchT :=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
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
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THEN
actl :Setting_NoNeu_Clutch := TRUE
END

Setting_NoNeu_ReleaseClutch 2
extended
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
END

ToNeu_ZeroTorque 2  // First Event of Senarion3
STATUS

ordinary
WHEN

grd1 :RequestToNeu = TRUE

grd2 :ToNeu_ZeroTorque = FALSE

grd3 :ToNeu_OpenClutch = FALSE

grd4 :Error_ToNeu_OpenClutch = FALSE

grd5 :time < RequestToNeuT + Zero_EX
THEN

actl :ToNeu_ZeroTorque := TRUE

act2 :-ToNeu_ZeroTorqueT := 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

act2 :-ToNeu_OpenClutchT := 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
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
act2 :isNeu := TRUE
END

Error_ToNeu_Release_NoClutch &
STATUS
ordinary
REFINES
Error_ToNeu
WHEN
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grd1 :ToNeu_ZeroTorque = TRUE

grd2 :ToNeu_Release_NoClutch = FALSE

grd3 :Error_ToNeu_Release_NoClutch = FALSE
THEN

actl :Error_ToNeu_Release_NoClutch := TRUE
END

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

act2 :-ToNeu_Release_ClutchT := 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
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
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
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
END

Error_Setting_NoNeu £
extended
STATUS
ordinary
REFINES
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Error_Setting_NoNeu

WHEN
grdl
grd2
grd3
grd4
grd5

THEN
actl :

END

:Error_Setting_NoNeu = FALSE

‘Releasing_NoNeu_Clutch = TRUE Vv Releasing_NoNeu_NoClutch = TRUE
:Setting_NoNeu_NoClutch = FALSE

:Setting_NoNeu_Clutch = FALSE

:Setting_NoNeu_ReleaseClutch = FALSE

Error_Setting_NoNeu := TRUE

FINAL 2
STATUS
ordinary

REFINES

FINAL

WHEN

grdl:

THEN
actl
act2
act3
act4
acts
acté
act7
act8
act9
actl0
actll
actl2
actl3
actl4
actls
actlé
actl7
actl8

END

FromNeu_SetGear_NoClutch = TRUE Vv Setting_NoNeu_NoClutch = TRUE v
ToNeu_Release_NoClutch = TRUE v FromNeu_CloseClutch = TRUE v
Setting_NoNeu_Clutch = TRUE V Setting_NoNeu_ReleaseClutch = TRUE v
ToNeu_CloseClutch = TRUE

‘RequestFromNeu := FALSE
‘RequestNoNeu := FALSE
‘RequestToNeu := FALSE
:Setting_NoNeu_NoClutch := FALSE
‘Releasing_NoNeu_NoClutch := FALSE
:Setting_NoNeu_Clutch := FALSE
:Setting_NoNeu_ReleaseClutch := FALSE
‘Releasing_NoNeu_Clutch := FALSE
:FromNeu_SyncSpeed := FALSE

:FromNeu_OpenClutch := FALSE
:FromNeu_SetGear_NoClutch := FALSE
:FromNeu_SetGear_Clutch := FALSE
:FromNeu_CloseClutch := FALSE
:ToNeu_Release_NoClutch := FALSE
:ToNeu_CloseClutch :== FALSE

‘ToNeu_ZeroTorque:= FALSE  // Senario3 Flage
‘ToNeu_OpenClutch := FALSE  // Senario3 Flage
:ToNeu_Release_Clutch:= FALSE /I Senario3 Flage

Tick _Tock &
STATUS
ordinary

REFINES

Tick_Tock

ANY
tick
WHERE
grdl

grd2

grd3:

grd4 :

grd5

grdé6 :
grd7 :

grd8 :

grd9

grd12

THEN
actl
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itick >0

RequestFromNeu = TRUE A FromNeu_SyncSpeed= FALSE A n
FromNeu_OpenClutch = FALSE A Error_FromNeu_OpenClutch = FALSE = time+tick < SyncOpen_DL Senariol
+RequestFromNeuT

FromNeu_OpenClutch = TRUE A FromNeu_SetGear_Clutch= FALSE A

Error_FromNeu_SetGear_Clutch = FALSE = time+tick < SetGear DL+FromNeu_OpenClutchT

FromNeu_SyncSpeed = TRUE A FromNeu_SetGear_NoClutch= FALSE A

‘Error_FromNeu_SetGear_NoClutch = FALSE = time+tick < SetGear DL+FromNeu_SyncSpeedT

FromNeu_SetGear_Clutch = TRUE A FromNeu_CloseClutch= FALSE A /I Senarionl
‘Error_FromNeu_CloseClutch = FALSE = time+tick < CloseClutch DL+FromNeu_SetGear ClutchT

RequestToNeu = TRUE AToNeu_OpenClutch= FALSE A /I Senario3
ToNeu_ZeroTorque= FALSE A Error_ToNeu_OpenClutch = FALSE = time+ttick < ZeroOpen DL+RequestToNeuT
ToNeu_ZeroTorque = TRUE A ToNeu_Release_NoClutch= FALSE A

Error_ToNeu_Release_NoClutch= FALSE = time+ttick < Release DL+ToNeu_ZeroTorqueT

ToNeu_OpenClutch = TRUE A ToNeu_Release_Clutch= FALSE A

‘Error_ToNeu_Release_Clutch= FALSE = time+tick < Release DL+ToNeu OpenClutchT

‘ToNeu_Release_Clutch = TRUE A ToNeu_CloseClutch= FALSE A /I Senario3
‘Error_ToNeu_CloseClutch= FALSE = time+tick < CloseClutch_DL+ToNeu Release ClutchT

RequestNoNeu = TRUE AReleasing_NoNeu_Clutch= FALSE A

‘Releasing_NoNeu_NoClutch= FALSE A Error_Releasing_NoNeu = FALSE = time+tick < R_NN+RequestNoNeuT
_Releasing_NoNeu_NoClutch = TRUE ASetting_NoNeu_Clutch= FALSE A

‘Setting_NoNeu_NoClutch= FALSE A Error_Setting_NoNeu = FALSE = time+tick <S_ NN+ Releasing NoNeu NoClutchT
.Releasing_NoNeu_Clutch = TRUE ASetting_NoNeu_ReleaseClutch= FALSE A

‘Error_Setting_NoNeu = FALSE = time+tick <S NN _RC+ Releasing NoNeu ClutchT

‘time := time + tick
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END

END
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Machine m7
MACHINE

/I Deadline(RequestFromNeu, FromNeu_SyncSpeed ¥ FromNeu_OpenClutch VError_FromNeu_OpenClutch, SyncOpen_DL)
/I Expiry(RequestFromNeu, FromNeu_SyncSpeed,Sync_EX)

/I Deadline(FromNeu_SyncSpeed, FromNeu_SetGear_NoClutch v Error_FromNeu_SetGear_NoClutch, SetGear_DL)

/I Deadline(FromNeu_OpenClutch, FromNeu_SetGear_Clutch v Error_FromNeu_SetGear_Clutch, SetGear_DL)

/I Deadline(FromNeu_SetGear_Clutch, FromNeu_CloseClutch v Error_FromNeu_CloseClutch, CloseClutch_DL)

/I Deadline(RequestNoNeu, NoNeu_ZeroTorque 1 NoNeu_OpenClutch_Releasing Error_NoNeu_OpenClutch_Releasing,
ZeroOpen_DL)

/I Expiry(RequestNoNeu, NoNeu_ZeroTorque, Zero_EX)

/I Deadline(NoNeu_ZeroTorque, NoNeu_Release_NoClutch v Error_NoNeu_Release_NoClutch, Release_DL)

/I Deadline(NoNeu_OpenClutch_Releasing, NoNeu_Release_Clutch v Error_NoNeu_Release_Clutch, Release_DL)

/I Deadline(NoNeu_Release_NoClutch, NoNeu_SyncSpeed 1V NoNeu_OpenClutch_Setting VError_NoNeu_OpenClutch_Setting,
SyncOpen_DL)

m7 /I Expiry(NoNeu_Release_NoClutch, NoNeu_SyncSpeed,Sync_EX)
/I Deadline(NoNeu_SyncSpeed, NoNeu_SetGear_NoClutch v Error_NoNeu_SetGear_NoClutch, SetGear_DL)
/I Deadline(NoNeu_OpenClutch_Setting, NoNeu_SetGear_SettingClutch v Error_NoNeu_SetGear_SettingClutch, SetGear_DL)
/I Deadline(NoNeu_SetGear_SettingClutch, NoNeu_CloseClutch_Setting v Error_NoNeu_CloseClutch_Setting, CloseClutch_DL)
/I Deadline(NoNeu_Release_Clutch, NoNeu_SetGear_ReleasingClutch v Error_NoNeu_SetGear_ReleasingClutch, SetGear_DL)
/I Deadline(NoNeu_SetGear_ReleasingClutch, NoNeu_CloseClutch_Releasing v Error_NoNeu_CloseClutch_Releasing,
CloseClutch_DL)
/I Deadline(RequestToNeu, ToNeu_ZeroTorque ' ToNeu_OpenClutch v Error_ToNeu_OpenClutch, ZeroOpen_DL)
/I Expiry(RequestToNeu, ToNeu_ZeroTorque, Zero_EX)
/I Deadline(ToNeu_ZeroTorque, ToNeu_Release_NoClutch v Error_ToNeu_Release_NoClutch, Release_DL)
/I Deadline(ToNeu_OpenClutch, ToNeu_Release_Clutch v Error_ToNeu_Release_Clutch, Release_DL)
/I Deadline(ToNeu_Release_Clutch, ToNeu_CloseClutch v Error_ToNeu_CloseClutch, CloseClutch_DL)
REFINES
m6
SEES
c4
VARIABLES
time  //Time

RequestFromNeuT  // Time
RequestNoNeuT  // Time
RequestToNeuT  // Time

isNeu

/I Gear Status

RequestFromNeu  // Flags

RequestNoNeu  // Flags

RequestToNeu  // Flags

FromNeu_SyncSpeed /I Senariol
FromNeu_OpenClutch  // Flage
FromNeu_SetGear_NoClutch  // Flage
FromNeu_SetGear_Clutch ~ // Flage
FromNeu_CloseClutch  // Flage
Error_FromNeu_OpenClutch  // Flage
Error_FromNeu_SetGear_NoClutch  // Flage
Error_FromNeu_SetGear_Clutch  // Flage
Error_FromNeu_CloseClutch ~ // Senariol
FromNeu_OpenClutchT  // TIME
FromNeu_SyncSpeedT  // TIME
FromNeu_SetGear_ClutchT ~ // TIME
ToNeu_ZeroTorque  // Senario3 Flage
ToNeu_OpenClutch  // 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
ToNeu_ZeroTorqueT  // TIME
ToNeu_OpenClutchT ~ // TIME
ToNeu_Release_ClutchT ~ // TIME
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  // Senario2 Flage
NoNeu_SetGear_ReleasingClutch  // Senario2 Flage
NoNeu_SetGear_SettingClutch  // Senario2 Flage
NoNeu_CloseClutch_Releasing  // Senario2 Flage
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NoNeu_CloseClutch_Setting ~ // Senario2 Flage
Error_NoNeu_OpenClutch_Releasing  // Senario2 Flage
Error_NoNeu_Release_Clutch /I Senario2 Flage
Error_NoNeu_Release_NoClutch /I Senario2 Flage
Error_NoNeu_OpenClutch_Setting /I 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 /I Senario2 Flage
Error_NoNeu_CloseClutch_Setting /I Senario2 Flage
NoNeu_ZeroTorqueT  // Senario2 Time
NoNeu_Release_NoClutchT  // Senario2 Time
NoNeu_OpenClutch_ReleasingT ~ // Senario2 Time
NoNeu_Release_ClutchT  // Senario2 Time
NoNeu_SetGear_ReleasingClutchT ~ // Senario2 Time
NoNeu_SetGear_SettingClutchT ~ // Senario2 Time
NoNeu_SyncSpeedT  // Senario2 Time
NoNeu_OpenClutch_SettingT ~ // Senario2 Time
INVARIANTS

invl:

inv2

inv3
inv4
inv5
invé
inv7
inv8
inv9
inv10
invll

inv12

inv13

inv1l4
inv15
inv16
invl7
inv18
inv19
inv20
inv21
inv22
inv23
inv24
inv25

inv26

inv27

inv28

{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,

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)

{NoNeu_ZeroTorqueT, NoNeu_Release_NoClutchT,

NoNeu_OpenClutch_ReleasingT, NoNeu_Release_ClutchT,

‘NoNeu_SyncSpeedT , NoNeu_OpenClutch_SettingT,

NoNeu_SetGear_ReleasingClutchT, NoNeu_SetGear_SettingClutchT,
NoNeu_OpenClutch_ReleasingT,NoNeu_OpenClutch_SettingT} € N

:NoNeu_Release_NoClutch = Releasing_NoNeu_NoClutch

:NoNeu_Release_Clutch = Releasing_NoNeu_Clutch

:NoNeu_SetGear_NoClutch = Setting_NoNeu_NoClutch

:NoNeu_CloseClutch_Releasing = Setting_NoNeu_ReleaseClutch

:NoNeu_CloseClutch_Setting = Setting_NoNeu_Clutch

:NoNeu_ZeroTorque = TRUE v NoNeu_OpenClutch_Releasing = TRUE = RequestNoNeu = TRUE
:NoNeu_Release_NoClutch = TRUE = NoNeu_ZeroTorque = TRUE

:NoNeu_Release_Clutch = TRUE = NoNeu_OpenClutch_Releasing = TRUE

: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

:NoNeu_Release_Clutch = TRUE = Error_NoNeu_Release_Clutch = FALSE

:NoNeu_Release_NoClutch = TRUE = Error_NoNeu_Release_NoClutch = FALSE
:NoNeu_OpenClutch_Releasing = TRUE = Error_NoNeu_OpenClutch_Releasing = FALSE

:RequestNoNeu = TRUE A Error_NoNeu_Release_Clutch = TRUE = NoNeu_OpenClutch_Releasing = TRUE
:RequestNoNeu = TRUE A Error_NoNeu_Release_NoClutch = TRUE = NoNeu_ZeroTorque = TRUE
:NoNeu_SyncSpeed = TRUE v NoNeu_OpenClutch_Setting = TRUE = NoNeu_Release_NoClutch = TRUE
:NoNeu_SetGear_ReleasingClutch = TRUE = NoNeu_Release_Clutch = TRUE
:NoNeu_SetGear_SettingClutch = TRUE = NoNeu_OpenClutch_Setting = TRUE
:NoNeu_SetGear_NoClutch = TRUE = NoNeu_SyncSpeed = TRUE

:NoNeu_SyncSpeed = TRUE = NoNeu_OpenClutch_Setting = FALSE A Error_NoNeu_OpenClutch_Setting = FALSE
:NoNeu_CloseClutch_Releasing = TRUE = NoNeu_SetGear_ReleasingClutch = TRUE
: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

‘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

‘Error_NoNeu_SetGear_SettingClutch= TRUE v

Error_NoNeu_CloseClutch_Releasing = TRUE v

Error_NoNeu_CloseClutch_Setting = TRUE

= Error_Setting_NoNeu = TRUE

:NoNeu_SetGear_ReleasingClutch = TRUE = Error_NoNeu_SetGear_ReleasingClutch = FALSE
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inv29
inv30
inv3l
inv32
inv33
inv34
inv35
inv36
inv37
inv38
inv39
inv40
inv4l
inv42
inv43
inv44
inv45
inv46
inv47

inv48 :

inv49 :

:NoNeu_SetGear_SettingClutch = TRUE = Error_NoNeu_SetGear_SettingClutch = FALSE

:NoNeu_SetGear_NoClutch = TRUE = Error_NoNeu_SetGear_NoClutch = FALSE

:NoNeu_CloseClutch_Releasing = TRUE = Error_NoNeu_CloseClutch_Releasing = FALSE

:NoNeu_CloseClutch_Setting = TRUE = Error_NoNeu_CloseClutch_Setting = FALSE

:NoNeu_OpenClutch_Releasing = TRUE = Error_NoNeu_OpenClutch_Releasing = FALSE

:NoNeu_OpenClutch_Setting = TRUE = Error_NoNeu_OpenClutch_Setting = FALSE

‘RequestNoNeu = TRUE A Error_NoNeu_SetGear_ReleasingClutch = TRUE = NoNeu_Release_Clutch = TRUE
‘RequestNoNeu = TRUE A Error_NoNeu_SetGear_SettingClutch = TRUE = NoNeu_OpenClutch_Setting = TRUE
:RequestNoNeu = TRUE A Error_NoNeu_SetGear_NoClutch = TRUE = NoNeu_SyncSpeed = TRUE

‘RequestNoNeu = TRUE A Error_NoNeu_CloseClutch_Releasing = TRUE = NoNeu_SetGear_ReleasingClutch = TRUE
‘RequestNoNeu = TRUE A Error_NoNeu_CloseClutch_Setting = TRUE = NoNeu_SetGear_SettingClutch = TRUE
:RequestNoNeu = TRUE A Error_NoNeu_OpenClutch_Setting = TRUE = NoNeu_Release_NoClutch = TRUE
:NoNeu_Release_Clutch = TRUE = NoNeu_SyncSpeed = FALSE A NoNeu_OpenClutch_Setting = FALSE
:NoNeu_ZeroTorque = TRUE = NoNeu ZeroTorqueT < RequestNoNeuT + Zero EX

:NoNeu_OpenClutch_Releasing = TRUE = NoNeu_OpenClutch_ReleasingT < RequestNoNeuT + ZeroOpen_DL
:NoNeu_SyncSpeed = TRUE = NoNeu_SyncSpeedT < NoNeu Release NoClutchT + Sync EX
:NoNeu_OpenClutch_Setting = TRUE = NoNeu_OpenClutch_SettingT < NoNeu_Release_NoClutchT + SyncOpen_DL
‘NoNeu_SetGear_ReleasingClutch = TRUE = NoNeu_SetGear_ReleasingClutchT < NoNeu_Release ClutchT + SetGear DL
:NoNeu_SetGear_SettingClutch = TRUE = NoNeu_SetGear SettingClutchT < NoNeu_OpenClutch_SettingT + SetGear DL

RequestNoNeu = TRUE A NoNeu_ZeroTorque = FALSE A
NoNeu_OpenClutch_Releasing = FALSE A Error_NoNeu_OpenClutch_Releasing = FALSE = time < ZeroOpen_DL+RequestNoNeuT
NoNeu_Release_NoClutch = TRUE A NoNeu_SyncSpeed= FALSE A NoNeu_OpenClutch_Setting = FALSE A

‘Error_NoNeu_OpenClutch_Setting= FALSE = time < SyncOpen_DL+NoNeu Release NoClutchT

inv50

NoNeu_Release_Clutch = TRUE A NoNeu_SetGear_ReleasingClutch= FALSE A

‘Error_NoNeu_SetGear_ReleasingClutch= FALSE = time < SetGear DL+NoNeu Release ClutchT

inv51 :

NoNeu_OpenClutch_Setting = TRUE A NoNeu_SetGear_SettingClutch= FALSE A

‘Error_NoNeu_SetGear_SettingClutch= FALSE = time < SetGear DL+NoNeu_OpenClutch_SettingT

inv52

‘NoNeu_ZeroTorque = TRUE A NoNeu_Release_NoClutch= FALSE A /I Added for Expiry

‘Error_NoNeu_Release_NoClutch= FALSE = time < Release DL+NoNeu_ ZeroTorqueT

inv53
inv54
inv55

inv56

:NoNeu_Release_NoClutchT = Releasing_NoNeu_NoClutchT

:NoNeu_Release_ClutchT = Releasing_NoNeu_ClutchT

:NoNeu_Release_NoClutch = TRUE = NoNeu_Release NoClutchT < NoNeu_ZeroTorqueT + Release DL
.NoNeu_ZeroTorque = TRUE A NoNeu_Release_NoClutch= FALSE A

‘Error_NoNeu_Release_NoClutch= FALSE = time < Release DL+NoNeu_ ZeroTorqueT

EVENTS
INITIALISATION &
STATUS
ordinary

BEG

IN
actl
act2
act3
act4
acts
acté
act7
act8
act9
act10
actll
actl2
actl3
actl4
actls
actl6
actl7
actl8
actl9
act20
act21
act22
act23
act24
act25
act26
act27
act28
act29
act30
act3l
act32
act33
act34
act35
act36
act37
act38

‘time :==0

sisNeu := TRUE

‘RequestNoNeu := FALSE
‘RequestToNeu := FALSE
‘RequestFromNeu := FALSE
‘RequestFromNeuT := 0
‘RequestNoNeuT =0
‘RequestToNeuT :=0
: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
:FromNeu_OpenClutchT := 0

:FromNeu_SyncSpeedT := 0

:FromNeu_SetGear_ClutchT :=0

: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
:ToNeu_ZeroTorqueT :=0  // TIME
:ToNeu_OpenClutchT:=0  // TIME
:ToNeu_Release_ClutchT:=0  // TIME
:NoNeu_ZeroTorque:= FALSE  // Senario2 Flage
:NoNeu_OpenClutch_Releasing:= FALSE  // Senario2 Flage
:NoNeu_Release_NoClutch:= FALSE /I Senario2 Flage
:NoNeu_Release_Clutch:= FALSE  // Senario2 Flage
:NoNeu_SyncSpeed := FALSE /I Senario2 Flage
:NoNeu_OpenClutch_Setting := FALSE  // Senario2 Flage
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act39 :NoNeu_SetGear_NoClutch:= FALSE  // Senario2 Flage
act40 :NoNeu_SetGear_ReleasingClutch:= FALSE /I Senario2 Flage
act4l :NoNeu_SetGear_SettingClutch:= FALSE  // Senario2 Flage
act42 :NoNeu_CloseClutch_Releasing:= FALSE  // Senario2 Flage
act43 :NoNeu_CloseClutch_Setting:= FALSE /I Senario2 Flage
act44 :Error_NoNeu_OpenClutch_Releasing:= FALSE  // Senario2 Flage
act45 :Error_NoNeu_Release_NoClutch:= FALSE  // Senario2 Flage
act46 :Error_NoNeu_Release_Clutch:= FALSE  // Senario2 Flage
act47 :Error_NoNeu_OpenClutch_Setting := FALSE  // Senario2 Flage
act48 :Error_NoNeu_SetGear_NoClutch:= FALSE  // Senario2 Flage
act49 :Error_NoNeu_SetGear_ReleasingClutch:= FALSE  // Senario2 Flage
act50 :Error_NoNeu_SetGear_SettingClutch:= FALSE ~ // Senario2 Flage
act51 :Error_NoNeu_CloseClutch_Releasing := FALSE /I Senario2 Flage
act52 :Error_NoNeu_CloseClutch_Setting := FALSE  // Senario2 Flage
act53 :NoNeu_ZeroTorqueT:=0  // Senario2 Time
act54 :NoNeu_Release_NoClutchT :=0  // Senario2 Time
act55 :NoNeu_OpenClutch_ReleasingT:=0  // Senario2 Time
act56 :NoNeu_Release_ClutchT:=0  // Senario2 Time
act57 :NoNeu_SyncSpeedT :=0  // Senario2 Time
act58 :NoNeu_OpenClutch_SettingT:=0  // Senario2 Time
act59 :NoNeu_SetGear_ReleasingClutchT :=0  // Senario2 Time
act60 :NoNeu_SetGear_SettingClutchT :=0  // Senario2 Time

END

RequestFromNeu &
extended
STATUS
ordinary
REFINES
RequestFromNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = TRUE
THEN
actl :RequestFromNeu = TRUE
act2 :RequestFromNeuT :=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
act2 :RequestNoNeuT :=time
END

RequestToNeu &
extended
STATUS
ordinary
REFINES
RequestToNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestToNeu = TRUE
act2 :RequestToNeuT :=time
END

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

grd2 :FromNeu_SyncSpeed = FALSE

grd3 :FromNeu_OpenClutch = FALSE

grd4 :Error_FromNeu_OpenClutch = FALSE

grd5 :time < RequestFromNeuT + Sync_EX
THEN

actl :FromNeu_SyncSpeed := TRUE

act2 :FromNeu_SyncSpeedT :=time
END

FromNeu_OpenClutch &
extended
STATUS

ordinary
REFINES

FromNeu_OpenClutch
WHEN

grdl1 :RequestFromNeu = TRUE

grd2 :Error_FromNeu_OpenClutch = FALSE

grd3 :FromNeu_SyncSpeed = FALSE

grd4 :FromNeu_OpenClutch = FALSE
THEN

actl :FromNeu_OpenClutch := TRUE

act2 :FromNeu_OpenClutchT :=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
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
THEN
actl :FromNeu_SetGear_NoClutch := TRUE
act2 :isNeu = FALSE
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
END

FromNeu_SetGear_Clutch 2
extended
STATUS
ordinary
REFINES
FromNeu_SetGear_Clutch
WHEN
grd1 :FromNeu_OpenClutch = TRUE
grd2 :Error_FromNeu_SetGear_Clutch = FALSE
grd3 :FromNeu_SetGear_Clutch = FALSE
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THEN
actl :FromNeu_SetGear_Clutch :=TRUE
act2 :FromNeu_SetGear_ClutchT :=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
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
act2 :isNeu = FALSE
END

Error_FromNeu_CloseClutch &
extended
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
END

ToNeu_ZeroTorque & /I 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
grd5 :time < RequestToNeuT + Zero_EX
THEN
actl :ToNeu_ZeroTorque := TRUE
act2 :ToNeu_ZeroTorqueT :=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
act2 :ToNeu_OpenClutchT :=time
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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
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
END

Error_ToNeu_Release_NoClutch &
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
END

ToNeu_Release_Clutch &
extended
STATUS

ordinary
REFINES

ToNeu_Release_Clutch
WHEN

grd1 :ToNeu_OpenClutch = TRUE

grd2 :ToNeu_Release_Clutch = FALSE

grd3 :Error_ToNeu_Release_Clutch = FALSE
THEN

actl :ToNeu_Release_Clutch := TRUE

act2 :ToNeu_Release_ClutchT :=time
END

Error_ToNeu_Release_Clutch &
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
END

ToNeu_CloseClutch &
extended
STATUS
ordinary
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REFINES
ToNeu_CloseClutch
WHEN
grdl :ToNeu_Release_Clutch = TRUE
grd2 :ToNeu_CloseClutch = FALSE
grd3 :Error_ToNeu_CloseClutch = FALSE
THEN
actl :ToNeu_CloseClutch :=TRUE
act2 :isNeu := TRUE
END

Error_ToNeu_CloseClutch & /I 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
END
NoNeu_ZeroTorque &  // 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
grd5 :time < RequestNoNeuT + Zero EX
THEN
actl :NoNeu_ZeroTorque := TRUE
act2 :NoNeu_ZeroTorqueT := 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

act2 :NoNeu_OpenClutch_ReleasingT := time
END

Error_NoNeu_OpenClutch_Releasing &
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
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

act2 :NoNeu_Release_NoClutchT := time
END
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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
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

act2 :NoNeu_Release_ClutchT := time
END

Error_NoNeu_Release_Clutch &
STATUS

ordinary
REFINES

Error_Releasing_NoNeu
WHEN

grd1 :NoNeu_OpenClutch_Releasing = TRUE

grd2 :NoNeu_Release_Clutch = FALSE

grd3 :Error_NoNeu_Release_Clutch = FALSE
THEN

actl :Error_NoNeu_Release_Clutch := TRUE
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

grd5 :time < NoNeu_Release_NoClutchT + Sync_EX
THEN

actl :NoNeu_SyncSpeed := TRUE

act2 :NoNeu_SyncSpeedT := 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

act2 :NoNeu_OpenClutch_SettingT := time
END

Error_NoNeu_OpenClutch_Setting &
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
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actl :Error_NoNeu_OpenClutch_Setting :== TRUE
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
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
END

NoNeu_SetGear_ReleasingClutch 2
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

act2 :NoNeu_SetGear_ReleasingClutchT := 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
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

act2 :NoNeu_SetGear_SettingClutchT := 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
END
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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
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
END

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
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

END
FINAL &
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 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 /I Senario3 Flage
actl2 :ToNeu_OpenClutch := FALSE /I Senario3 Flage
act13 :ToNeu_Release_Clutch:= FALSE  // Senario3 Flage
actl4 :NoNeu_ZeroTorque:= FALSE  // Senario2 Flage
actl5 :NoNeu_OpenClutch_Releasing := FALSE

act16 :NoNeu_Release_NoClutch:= FALSE /I Senario2 Flage
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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

grd1 :tick >0

grd2 RequestFromNeu = TRUE A FromNeu_SyncSpeed= FALSE A mn

: FromNeu_OpenClutch = FALSE A Error_FromNeu_OpenClutch = FALSE = time+tick < SyncOpen DL Senariol
+RequestFromNeuT
FromNeu_OpenClutch = TRUE A FromNeu_SetGear_Clutch= FALSE A
Error_FromNeu_SetGear_Clutch = FALSE = time+tick < SetGear_DL+FromNeu_OpenClutchT
FromNeu_SyncSpeed = TRUE A FromNeu_SetGear_NoClutch= FALSE A
Error_FromNeu_SetGear_NoClutch = FALSE = time+tick < SetGear DL+FromNeu_SyncSpeedT
FromNeu_SetGear_Clutch = TRUE A FromNeu_CloseClutch= FALSE A /I Senarionl
Error_FromNeu_CloseClutch = FALSE = time+tick < CloseClutch_DL+FromNeu_SetGear ClutchT
'RequestToNeu = TRUE AToNeu_OpenClutch= FALSE A /I Senario3
‘“ToNeu_ZeroTorque= FALSE A Error_ToNeu_OpenClutch = FALSE = time-+tick < ZeroOpen DL+RequestToNeuT
ToNeu_ZeroTorque = TRUE A ToNeu_Release_NoClutch= FALSE A
Error_ToNeu_Release_NoClutch= FALSE = time+ttick < Release DL+ToNeu_ZeroTorqueT
ToNeu_OpenClutch = TRUE A ToNeu_Release_Clutch= FALSE A
Error_ToNeu_Release_Clutch= FALSE = time+tick < Release DL+ToNeu OpenClutchT
ToNeu_Release_Clutch = TRUE A ToNeu_CloseClutch= FALSE A /I Senario3
Error_ToNeu_CloseClutch= FALSE = time+tick < CloseClutch_DL+ToNeu_Release_ClutchT
RequestNoNeu = TRUE A NoNeu_ZeroTorque = FALSE A -
NoNeu_OpenClutch_Releasing = FALSE A Error_NoNeu_OpenClutch_Releasing = FALSE = time+tick < Senario2
ZeroOpen_DL+RequestNoNeuT
NoNeu_ZeroTorque = TRUE A NoNeu_Release_NoClutch= FALSE A
Error_NoNeu_Release_NoClutch= FALSE = time+tick < Release DL+NoNeu_ZeroTorqueT
NoNeu_Release_NoClutch = TRUE A NoNeu_SyncSpeed= FALSE A NoNeu_OpenClutch_Setting = FALSE A
Error_NoNeu_OpenClutch_Setting= FALSE = time+tick < SyncOpen_DL+NoNeu_Release NoClutchT
NoNeu_SyncSpeed = TRUE A NoNeu_SetGear_NoClutch= FALSE A /I Senario2_1
Error_NoNeu_SetGear_NoClutch= FALSE = time-+tick < SetGear DL+NoNeu_SyncSpeedT
NoNeu_OpenClutch_Setting = TRUE A NoNeu_SetGear_SettingClutch= FALSE A
Error_NoNeu_SetGear_SettingClutch= FALSE = time+tick < SetGear DL+NoNeu_OpenClutch_SettingT
NoNeu_SetGear_SettingClutch = TRUE A NoNeu_CloseClutch_Setting= FALSE A /1 Senario2_2
Error_NoNeu_CloseClutch_Setting= FALSE = time+tick < CloseClutch DL+NoNeu_SetGear_SettingClutchT
NoNeu_OpenClutch_Releasing = TRUE A NoNeu_Release_Clutch= FALSE A
Error_NoNeu_Release_Clutch= FALSE = time+tick < Release_DL+NoNeu_OpenClutch_ReleasingT
NoNeu_Release_Clutch = TRUE A NoNeu_SetGear_ReleasingClutch= FALSE A
Error_NoNeu_SetGear_ReleasingClutch= FALSE = time+ttick < SetGear DL+NoNeu_Release ClutchT
NoNeu_SetGear_ReleasingClutch = TRUE A NoNeu_CloseClutch_Releasing= FALSE A /I Senario2_3
Error_NoNeu_CloseClutch_Releasing= FALSE = time+tick < CloseClutch_ DL+NoNeu_SetGear ReleasingClutchT

grd3:
grd4 :
grd5 :
grdé
grd7 :
grd8 :
grd9 :

grd10

grdil:
grd12:
grd13:
grd14:
grd15:
grdi16 :
grd17:

grdi18 :

THEN
actl :time := time + tick
END

END



| Gear Controller Case-study (Time Added Manually)

Machine m8
MACHINE

REFINES

m8

m7

SEES

c5

/I Deadline(RequestFromNeu, FromNeu_SyncSpeed ¥ FromNeu_RequestOpenClutch, Sync_DL)

/I Expiry(RequestFromNeu, FromNeu_SyncSpeed,Sync_EX)

/I Delay(RequestFromNeu, FromNeu_RequestOpenClutch, OpenClutch_Sync_DE)

/I Deadline(FromNeu_RequestOpenClutch, FromNeu_RequestOpenClutch v FromNeu_OpenClutch v Error_FromNeu_OpenClutch,
OpenClutch_DL)

/I Deadline(FromNeu_SyncSpeed, FromNeu_SetGear_NoClutch Error_FromNeu_SetGear_NoClutch, SetGear_DL)

/I Deadline(FromNeu_OpenClutch, FromNeu_SetGear_Clutch v Error_FromNeu_SetGear_Clutch, SetGear_DL)

/I Deadline(FromNeu_SetGear_Clutch, FromNeu_CloseClutch VError_FromNeu_CloseClutch, CloseClutch_DL)

1

/I Deadline(RequestNoNeu, NoNeu_ZeroTorque 1 NoNeu_RequestOpenClutch_Releasing, Zero_DL)

/I Expiry(RequestNoNeu, NoNeu_ZeroTorque, Zero_EX)

/I Delay(RequestNoNeu, NoNeu_RequestOpenClutch_Releasing, OpenClutch_Zero_DE)

/I Deadline(NoNeu_RequestOpenClutch_Releasing, NoNeu_OpenClutch_Releasing v Error_NoNeu_OpenClutch_Releasing,
OpenClutch_DL)

/I Deadline(NoNeu_ZeroTorque, NoNeu_Release_NoClutch v Error_NoNeu_Release_NoClutch, Release_DL)

/I Deadline(NoNeu_OpenClutch_Releasing, NoNeu_Release_Clutch v Error_NoNeu_Release_Clutch, Release_DL)

/I Deadline(NoNeu_Release_NoClutch, NoNeu_SyncSpeed \»NoNeu_RequestOpenClutch_Setting, Sync_DL)

1l Expiry(NoNeu_Release_NoClutch, NoNeu_SyncSpeed,Sync_EX)

/I Delay(NoNeu_Release_NoClutch, NoNeu_RequestOpenClutch_Setting, OpenClutch_Sync_DE)

/I Deadline(NoNeu_RequestOpenClutch_Setting, NoNeu_OpenClutch_Setting v Error_NoNeu_OpenClutch_Setting, OpenClutch_DL)
/I Deadline(NoNeu_SyncSpeed, NoNeu_SetGear_NoClutch v Error_NoNeu_SetGear_NoClutch, SetGear_DL)

/I Deadline(NoNeu_OpenClutch_Setting, NoNeu_SetGear_SettingClutch 1VError_NoNeu_SetGear_SettingClutch, SetGear_DL)
/I Deadline(NoNeu_SetGear_SettingClutch, NoNeu_CloseClutch_Setting v Error_NoNeu_CloseClutch_Setting, CloseClutch_DL)
/I Deadline(NoNeu_Release_Clutch, NoNeu_SetGear_ReleasingClutch v Error_NoNeu_SetGear_ReleasingClutch, SetGear_DL)
/I Deadline(NoNeu_SetGear_ReleasingClutch, NoNeu_CloseClutch_Releasing v Error_NoNeu_CloseClutch_Releasing,
CloseClutch_DL)

1

/I Deadline(RequestToNeu, ToNeu_ZeroTorque ' ToNeu_RequestOpenClutch, Zero_DL)

/I Expiry(RequestToNeu, ToNeu_ZeroTorque, Zero_EX)

/I Delay(RequestToNeu, ToNeu_RequestOpenClutch, OpenClutch_Zero_DE)

/I Deadline(ToNeu_RequestOpenClutch, ToNeu_OpenClutch v Error_ToNeu_OpenClutch, OpenClutch_DL)

/I Deadline(ToNeu_ZeroTorque, ToNeu_Release_NoClutch Error_ToNeu_Release_NoClutch, Release_DL)

/I Deadline(ToNeu_OpenClutch, ToNeu_Release_Clutch v Error_ToNeu_Release_Clutch, Release_DL)

/I Deadline(ToNeu_Release_Clutch, ToNeu_CloseClutch v Error_ToNeu_CloseClutch, CloseClutch_DL)

1

1

VARIABLES

time
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/I Time

RequestFromNeuT  // Time
RequestNoNeuT  // Time
RequestToNeuT  // Time

isNeu

/I Gear Status

RequestFromNeu  // Flags
RequestNoNeu  // Flags

RequestToNeu  // Flags
FromNeu_SyncSpeed  // Senariol
FromNeu_OpenClutch  // Flage
FromNeu_SetGear_NoClutch  // Flage
FromNeu_SetGear_Clutch  // Flage
FromNeu_CloseClutch  // Flage
Error_FromNeu_OpenClutch  // Flage
Error_FromNeu_SetGear_NoClutch  // Flage
Error_FromNeu_SetGear_Clutch  // Flage
Error_FromNeu_CloseClutch  // Senariol
FromNeu_OpenClutchT  // TIME
FromNeu_SyncSpeedT  // TIME
FromNeu_SetGear_ClutchT ~ // TIME
ToNeu_ZeroTorque  // Senario3 Flage
ToNeu_OpenClutch  // 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
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ToNeu_ZeroTorqueT  // TIME
ToNeu_OpenClutchT ~ // TIME
ToNeu_Release_ClutchT ~ // TIME
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 /I Senario2 Flage
NoNeu_SetGear_SettingClutch /I Senario2 Flage
NoNeu_CloseClutch_Releasing  // Senario2 Flage
NoNeu_CloseClutch_Setting ~ // Senario2 Flage
Error_NoNeu_OpenClutch_Releasing  // Senario2 Flage
Error_NoNeu_Release_Clutch /I Senario2 Flage
Error_NoNeu_Release_NoClutch /I Senario2 Flage
Error_NoNeu_OpenClutch_Setting  // Senario2 Flage
Error_NoNeu_SetGear_NoClutch /I Senario2 Flage
Error_NoNeu_SetGear_ReleasingClutch ~ // Senario2 Flage
Error_NoNeu_SetGear_SettingClutch /I Senario2 Flage
Error_NoNeu_CloseClutch_Releasing  // Senario2 Flage
Error_NoNeu_CloseClutch_Setting /I Senario2 Flage
NoNeu_ZeroTorqueT  // Senario2 Time
NoNeu_Release_NoClutchT  // Senario2 Time
NoNeu_OpenClutch_ReleasingT ~ // Senario2 Time
NoNeu_Release_ClutchT  // Senario2 Time
NoNeu_SetGear_ReleasingClutchT ~ // Senario2 Time
NoNeu_SetGear_SettingClutchT ~ // Senario2 Time
NoNeu_SyncSpeedT  // Senario2 Time
NoNeu_OpenClutch_SettingT ~ // Senario2 Time
Engine_SyncSpeed  // Engine Flags
Engine_WaitForSyncClutch  // 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 /I Senariol Flag
ToNeu_RequestOpenClutch  // Senario3 Flag
NoNeu_RequestOpenClutch_Releasing ~ // Senario2 Flag
NoNeu_RequestOpenClutch_Setting  // Senario2 Flag
FromNeu_RequestOpenClutchT ~ // Senariol Time
ToNeu_RequestOpenClutchT ~ // Senario3 Time
NoNeu_RequestOpenClutch_ReleasingT ~ // Senario2 Time
NoNeu_RequestOpenClutch_SettingT ~ // Senario2 Time

INVARIANTS

invl

inv2
inv3

inv4 :

invs
invé
inv7
inv8
inv9
inv10

invll

{Engine_SyncSpeed ,
Engine_WaitForSyncClutch ,Engine_ZeroTorque,
Engine_WaitForZeroClutch, Clutch_Open, Error_Clutch_Open,

: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)

:Engine_SyncSpeed= TRUE = RequestFromNeu = TRUE v NoNeu_Release_NoClutch = TRUE
:Engine_ZeroTorque = TRUE = RequestToNeu = TRUE Vv RequestNoNeu = TRUE

{FromNeu_RequestOpenClutchT, ToNeu_RequestOpenClutchT,
NoNeu_RequestOpenClutch_ReleasingT,NoNeu_RequestOpenClutch_SettingT} € N

:FromNeu_RequestOpenClutch = TRUE = FromNeu_SyncSpeed = FALSE A RequestFromNeu = TRUE
:FromNeu_RequestOpenClutch = FALSE = FromNeu_OpenClutch = FALSE A Error_FromNeu_OpenClutch = FALSE
:ToNeu_RequestOpenClutch = TRUE = ToNeu_ZeroTorque = FALSE A RequestToNeu = TRUE
:ToNeu_RequestOpenClutch = FALSE = ToNeu_OpenClutch = FALSE A Error_ToNeu_OpenClutch = FALSE
:NoNeu_RequestOpenClutch_Releasing = TRUE = NoNeu_ZeroTorque = FALSE A RequestNoNeu = TRUE

NoNeu_RequestOpenClutch_Releasing = FALSE = NoNeu_OpenClutch_Releasing = FALSE A Error_NoNeu_OpenClutch_Releasing
= FALSE

NoNeu_RequestOpenClutch_Setting = TRUE = NoNeu_SyncSpeed = FALSE A NoNeu_Release_NoClutch = TRUE
NoNeu_RequestOpenClutch_Setting = FALSE = NoNeu_OpenClutch_Setting = FALSE A Error_NoNeu_OpenClutch_Setting =

inv12 ‘FALSE
inv13 :FromNeu_RequestOpenClutch = TRUE = FromNeu_RequestOpenClutchT < RequestFromNeuT + Sync_ DL
inv14 :ToNeu_RequestOpenClutch = TRUE = ToNeu_RequestOpenClutchT < RequestToNeuT + Zero DL

invl5
inv16

inv17
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:NoNeu_RequestOpenClutch_Releasing = TRUE = NoNeu RequestOpenClutch ReleasingT < RequestNoNeuT +Zero DL
NoNeu_RequestOpenClutch_Setting = TRUE = NoNeu_RequestOpenClutch_SettingT < NoNeu_Release NoClutchT + Sync_DL
RequestFromNeu = TRUE A FromNeu_RequestOpenClutch= FALSE A

FromNeu_SyncSpeed = FALSE = time < Sync_DL+RequestFromNeuT
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inv18

RequestToNeu = TRUE AToNeu_RequestOpenClutch= FALSE A
“ToNeu_ZeroTorque= FALSE = time < Zero DL+RequestToNeuT
RequestNoNeu = TRUE A NoNeu_ZeroTorque = FALSE A

inv19 :NoNeu_RequestOpenClutch_Releasing = FALSE

= time < Zero_DL+RequestNoNeuT
NoNeu_Release_NoClutch = TRUE A NoNeu_SyncSpeed= FALSE A

inv20 :NoNeu_RequestOpenClutch_Setting = FALSE

EVE

NTS
INITI

= time < Sync_DL+NoNeu_Release_NoClutchT

ALISATION &

extended
STATUS

ordinary

BEGIN

actl
act2
act3
act4
act5
act6
act7
act8
act9

‘time :=0

:isNeu := TRUE

:RequestNoNeu = FALSE
:RequestToNeu := FALSE
:RequestFromNeu = FALSE
:RequestFromNeuT =0
:RequestNoNeuT =0
:RequestToNeuT =0
:FromNeu_SyncSpeed = FALSE

act10 :FromNeu_OpenClutch == FALSE

actll :FromNeu_SetGear_NoClutch = FALSE

act12 :FromNeu_SetGear_Clutch := FALSE

act13 :FromNeu_CloseClutch := FALSE

actl4 :Error_FromNeu_OpenClutch = FALSE

actl15 :Error_FromNeu_SetGear_NoClutch := FALSE

act16 :Error_FromNeu_SetGear_Clutch = FALSE

actl7 :Error_FromNeu_CloseClutch := FALSE

act18 :FromNeu_OpenClutchT :=0

act19 :FromNeu_SyncSpeedT =0

act20 :FromNeu_SetGear_ClutchT :=0

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

act30 :ToNeu_ZeroTorqueT =0  // TIME

act31 :ToNeu_OpenClutchT :==0  // TIME

act32 :ToNeu_Release_ClutchT:=0  // TIME

act33 :NoNeu_ZeroTorque:=FALSE  // Senario2 Flage

act34 :NoNeu_OpenClutch_Releasing:= FALSE ~ // Senario2 Flage
act35 :NoNeu_Release_NoClutch:=FALSE  // Senario2 Flage

act36 :NoNeu_Release_Clutch.=FALSE  // Senario2 Flage

act37 :NoNeu_SyncSpeed -= FALSE  // Senario2 Flage

act38 :NoNeu_OpenClutch_Setting -== FALSE ~ // Senario2 Flage

act39 :NoNeu_SetGear_NoClutch:= FALSE  // Senario2 Flage

act40 :NoNeu_SetGear_ReleasingClutch:=FALSE  // Senario2 Flage
act41 :NoNeu_SetGear_SettingClutch.=FALSE ~ // Senario2 Flage
act42 :NoNeu_CloseClutch_Releasing:=FALSE  // Senario2 Flage
act43 :NoNeu_CloseClutch_Setting:= FALSE ~ // Senario2 Flage

act44 :Error_NoNeu_OpenClutch_Releasing:=FALSE  // Senario2 Flage
act45 :Error_NoNeu_Release_NoClutch:= FALSE ~ // Senario2 Flage
act46 :Error_NoNeu_Release_Clutch:= FALSE  // Senario2 Flage
act47 :Error_NoNeu_OpenClutch_Setting :== FALSE  // Senario2 Flage
act48 :Error_NoNeu_SetGear_NoClutch:=FALSE  // Senario2 Flage
act49 :Error_NoNeu_SetGear_ReleasingClutch:= FALSE  // Senario2 Flage
act50 :Error_NoNeu_SetGear_SettingClutch:=FALSE ~ // Senario2 Flage
act51 :Error_NoNeu_CloseClutch_Releasing :== FALSE  // Senario2 Flage
act52 :Error_NoNeu_CloseClutch_Setting -== FALSE ~ // Senario2 Flage
act53 :NoNeu_ZeroTorqueT:=0  // Senario2 Time

act54 :NoNeu_Release_NoClutchT :==0  // Senario2 Time

act55 :NoNeu_OpenClutch_ReleasingT:=0  // Senario2 Time

act56 :NoNeu_Release_ClutchT :==0  // Senario2 Time

act57 :NoNeu_SyncSpeedT :=0  // Senario2 Time

act58 :NoNeu_OpenClutch_SettingT:=0  // Senario2 Time

act59 :NoNeu_SetGear_ReleasingClutchT :=0  // Senario2 Time

act60 :NoNeu_SetGear_SettingClutchT :==0  // Senario2 Time

act6l :Engine_SyncSpeed := FALSE

act62 :Engine_WaitForSyncClutch := FALSE

act63 :Engine_ZeroTorque := FALSE

act64 :Engine_WaitForZeroClutch := FALSE
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act65 :Clutch_Open := FALSE  // Clutch Flags
act66 :Error_Clutch_Open := FALSE  // Clutch Flags
act67 :Clutch_Close := FALSE  // Clutch Flags
act68 :Error_Clutch_Close := FALSE /I Clutch Flags
act69 :Gear_Release := FALSE  // Gear Flags
act70 :Error_Gear_Release := FALSE  // Gear Flags
act71 :Gear_Set:= FALSE  // Gear Flags
act72 :Error_Gear_Set := FALSE /I Gear Flags
act73 :FromNeu_RequestOpenClutch := FALSE ~ // Senariol Flag
act74 :ToNeu_RequestOpenClutch := FALSE  // Senario3 Flag
act75 :NoNeu_RequestOpenClutch_Releasing := FALSE  // Senario2 Flag
act76 :NoNeu_RequestOpenClutch_Setting := FALSE ~ // Senario2 Flag
act77 :FromNeu_RequestOpenClutchT :=0  // Senariol Time
act78 :ToNeu_RequestOpenClutchT :=0  // Senario3 Time
act79 :NoNeu_RequestOpenClutch_ReleasingT :==0  // Senario2 Time
act80 :NoNeu_RequestOpenClutch_SettingT := 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
act2 :RequestFromNeuT :=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
act2 :RequestNoNeuT :=time
END

RequestToNeu &
extended
STATUS
ordinary
REFINES
RequestToNeu
WHEN
grd1 :RequestFromNeu = FALSE
grd2 :RequestNoNeu = FALSE
grd3 :RequestToNeu = FALSE
grd4 :isNeu = FALSE
THEN
actl :RequestToNeu = TRUE
act2 :RequestToNeuT :=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

grd5 :time < RequestFromNeuT + Sync_EX
THEN

actl :FromNeu_SyncSpeed := TRUE
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act2 :FromNeu_SyncSpeedT := time
END

FromNeu_RequestOpenClutch &
STATUS

ordinary
WHEN

grd1 :RequestFromNeu = TRUE

grd2 :FromNeu_SyncSpeed = FALSE

grd3 :FromNeu_RequestOpenClutch = FALSE

grd4 :time > RequestFromNeuT + OpenClutch_Zero DE
THEN

actl :FromNeu_RequestOpenClutch := TRUE

act2 :FromNeu_RequestOpenClutchT := 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
act2 :FromNeu_OpenClutchT := 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
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
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

grd4 :Gear_Set= TRUE
THEN

actl :Error_FromNeu_SetGear_NoClutch :=TRUE
END

FromNeu_SetGear_Clutch 2
extended
STATUS
ordinary
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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
act2 :FromNeu_SetGear_ClutchT :=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
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
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
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
grd5 :time < RequestToNeuT + Zero EX
THEN
actl :ToNeu_ZeroTorque := TRUE
act2 :ToNeu_ZeroTorqueT := time
END

ToNeu_RequestOpenClutch &
STATUS
ordinary
WHEN

grd1 :RequestToNeu = TRUE
grd2 :ToNeu_ZeroTorque = FALSE
grd3 :ToNeu_RequestOpenClutch = FALSE
grd4 :time > RequestToNeuT + OpenClutch_Zero DE
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THEN
actl :ToNeu_RequestOpenClutch := TRUE
act2 :ToNeu_RequestOpenClutchT := 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
act2 :-ToNeu_OpenClutchT := 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
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
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
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
act2 :ToNeu_Release_ClutchT :=time
END
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Error_ToNeu_Release_Clutch &
extended
STATUS

ordinary
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
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
act2 :isNeu := TRUE
END

Error_ToNeu_CloseClutch 2 /I 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
END

NoNeu_ZeroTorque & /I First Event of Senarion2
STATUS

ordinary
REFINES

NoNeu_ZeroTorque

WHEN
grd1 :RequestNoNeu = TRUE
grd2 :NoNeu_ZeroTorque = FALSE
grd3 :NoNeu_RequestOpenClutch_Releasing = FALSE
grd4 :time < RequestNoNeuT + Zero_EX
grd5 :Engine_ZeroTorque = TRUE
THEN
actl :NoNeu_ZeroTorque := TRUE
act2 :NoNeu_ZeroTorqueT := time
END

NoNeu_RequestOpenClutch_Releasing &
STATUS

ordinary
WHEN

grd1 :RequestNoNeu = TRUE

grd2 :NoNeu_ZeroTorque = FALSE

grd3 :NoNeu_RequestOpenClutch_Releasing = FALSE

grd4 :time > RequestNoNeuT + OpenClutch Zero DE
THEN

actl :NoNeu_RequestOpenClutch_Releasing :== TRUE

act2 :NoNeu_RequestOpenClutch_ReleasingT := time
END

NoNeu_OpenClutch_Releasing £
STATUS
ordinary
REFINES
NoNeu_OpenClutch_Releasing
WHEN
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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
act2 :NoNeu_OpenClutch_ReleasingT := 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
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
act2 :NoNeu_Release_NoClutchT :=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
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
act2 :NoNeu_Release_ClutchT :=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
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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

grd5 :time < NoNeu_Release NoClutchT + Sync EX
THEN

actl :NoNeu_SyncSpeed := TRUE

act2 :NoNeu_SyncSpeedT := time
END

NoNeu_RequestOpenClutch_Setting 2
STATUS

ordinary
WHEN

grd1 :NoNeu_Release_NoClutch = TRUE

grd2 :NoNeu_SyncSpeed = FALSE

grd3 :NoNeu_RequestOpenClutch_Setting = FALSE

grd4 :time > NoNeu_Release NoClutchT + OpenClutch_Sync DE
THEN

actl :NoNeu_RequestOpenClutch_Setting := TRUE

act2 :NoNeu_RequestOpenClutch_SettingT := 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
act2 :NoNeu_OpenClutch_SettingT := 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
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
END

Error_NoNeu_SetGear_NoClutch &
extended
STATUS
ordinary
REFINES
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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
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
act2 :NoNeu_SetGear_ReleasingClutchT :=time
END

Error_NoNeu_SetGear_ReleasingClutch &
extended
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
END

NoNeu_SetGear_SettingClutch &
extended
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
act2 :NoNeu_SetGear_SettingClutchT :=time
END

Error_NoNeu_SetGear_SettingClutch 2
extended
STATUS

ordinary
REFINES

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
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
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THEN
actl :NoNeu_CloseClutch_Setting :== TRUE
END

Error_NoNeu_CloseClutch_Setting 2
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
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
END

Error_NoNeu_CloseClutch_Releasing 2
extended
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
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

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
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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 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 :Error_Clutch_Close := TRUE
END

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

Error_Gear_Release &
STATUS
ordinary
WHEN

grdl :ToNeu_ZeroTorque = TRUE v ToNeu_OpenClutch = TRUE v
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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 2
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_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 2
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 VNoNeu_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
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
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act34 :ToNeu_RequestOpenClutch := FALSE ~ // Senario3 Flag

act35 :NoNeu_RequestOpenClutch_Releasing := FALSE /I Senario2 Flag

act36 :NoNeu_RequestOpenClutch_Setting := FALSE /I Senario2 Flag
END

Tick _Tock &
STATUS

ordinary
REFINES

Tick_Tock
ANY

tick
WHERE

grd1 :tick >0

grd2 RequestFromNeu = TRUE A FromNeu_RequestOpenClutch= FALSE A /I Senariol
FromNeu_SyncSpeed = FALSE = time+tick < Sync_DL+RequestFromNeuT
FromNeu_RequestOpenClutch = TRUE A FromNeu_OpenClutch= FALSE A
Error_FromNeu_OpenClutch = FALSE = time+tick < OpenClutch_DL+FromNeu_RequestOpenClutchT
[FromNeu_OpenClutch = TRUE A FromNeu_SetGear_Clutch= FALSE A
‘Error_FromNeu_SetGear_Clutch = FALSE = time-+tick < SetGear DL+FromNeu_OpenClutchT
FromNeu_SyncSpeed = TRUE A FromNeu_SetGear_NoClutch= FALSE A
Error_FromNeu_SetGear_NoClutch = FALSE = time+tick < SetGear DL+FromNeu_SyncSpeedT
FromNeu_SetGear_Clutch = TRUE A FromNeu_CloseClutch= FALSE A /I Senarionl
‘Error_FromNeu_CloseClutch = FALSE = time-+tick < CloseClutch DL+FromNeu_SetGear ClutchT
RequestToNeu = TRUE AToNeu_RequestOpenClutch= FALSE A /I Senario3
ToNeu_ZeroTorque= FALSE = time+tick < ZeroDL+RequestToNeuT
. ToNeu_RequestOpenClutch = TRUE AToNeu_OpenClutch= FALSE A
‘Error_ToNeu_OpenClutch = FALSE = time+tick < OpenClutch DL+ToNeu_RequestOpenClutchT
grdo :ToNeu_ZeroTorque = TRUE A ToNeu_Release_NoClutch= FALSE A

Error_ToNeu_Release_NoClutch= FALSE = time+ttick < Release DL+ToNeu_ZeroTorqueT

grd10 :ToNeu_OpenCIutch = TRUE A ToNeu_Release_Clutch= FALSE A
Error_ToNeu_Release_Clutch= FALSE = time+tick < Release_ DL+ToNeu_OpenClutchT
ToNeu_Release_Clutch = TRUE A ToNeu_CloseClutch= FALSE A /I Senario3
Error_ToNeu_CloseClutch= FALSE = time+tick < CloseClutch DL+ToNeu Release ClutchT
RequestNoNeu = TRUE A NoNeu_ZeroTorque = FALSE A // Senario2
grd12 :NoNeu_RequestOpenClutch_Releasing = FALSE
= time+tick < Zero_ DL+RequestNoNeuT
NoNeu_RequestOpenClutch_Releasing = TRUE A
NoNeu_OpenClutch_Releasing = FALSE A
Error_NoNeu_OpenClutch_Releasing = FALSE
= time+tick < OpenClutch_DL +NoNeu_RequestOpenClutch_ReleasingT
NoNeu_ZeroTorque = TRUE A NoNeu_Release_NoClutch= FALSE A
Error_NoNeu_Release_NoClutch= FALSE = time+tick < Release DL+NoNeu_ZeroTorqueT
NoNeu_Release_NoClutch = TRUE A NoNeu_SyncSpeed= FALSE A
grd15 :NoNeu_RequestOpenClutch_Setting = FALSE

= time+tick < Sync_ DL+NoNeu_Release NoClutchT

NoNeu_RequestOpenClutch_Setting = TRUE A NoNeu_OpenClutch_Setting = FALSE A
grd16 :Error_NoNeu_OpenClutch_Setting = FALSE
= time+tick < OpenClutch_ DL+NoNeu_RequestOpenClutch_SettingT
NoNeu_SyncSpeed = TRUE A NoNeu_SetGear_NoClutch= FALSE A /I Senario2_1
Error_NoNeu_SetGear_NoClutch= FALSE = time+tick < SetGear DL+NoNeu_SyncSpeedT
NoNeu_OpenClutch_Setting = TRUE A NoNeu_SetGear_SettingClutch= FALSE A
Error_NoNeu_SetGear_SettingClutch= FALSE = time+ttick < SetGear DL+NoNeu_OpenClutch_SettingT
grd19 [NoNeu_SetGear_SettingClutch = TRUE A NoNeu_CloseClutch_Setting= FALSE A /1 Senario2_2

Error_NoNeu_CloseClutch_Setting= FALSE = time+tick < CloseClutch_DL+NoNeu_SetGear_SettingClutchT
NoNeu_OpenClutch_Releasing = TRUE A NoNeu_Release_Clutch= FALSE A
Error_NoNeu_Release_Clutch= FALSE = time+tick < Release DL+NoNeu_OpenClutch_ReleasingT
NoNeu_Release_Clutch = TRUE A NoNeu_SetGear_ReleasingClutch= FALSE A
Error_NoNeu_SetGear_ReleasingClutch= FALSE = time+tick < SetGear DL+NoNeu_Release_ClutchT
NoNeu_SetGear_ReleasingClutch = TRUE A NoNeu_CloseClutch_Releasing= FALSE A /I Senario2_3
Error_NoNeu_CloseClutch_Releasing= FALSE = time+tick < CloseClutch_ DL+NoNeu_SetGear ReleasingClutchT

grd3:
grd4
grd5 :
grdé
grd7 :

grd8

grdil:

grd13:

grd14:

grd17:

grdi18 :

grd20 :
grd21:

grd22 :

THEN
actl :time := time + tick
END

END
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Machine m9
MACHINE
/I Deadline(RequestFromNeu, FromNeu_SyncSpeed Vv FromNeu_RequestOpenClutch, Sync_DL)
/I Expiry(RequestFromNeu, FromNeu_SyncSpeed,Sync_EX)
/I Delay(RequestFromNeu, FromNeu_RequestOpenClutch, OpenClutch_Sync_DE)
/I Deadline(FromNeu_RequestOpenClutch, FromNeu_RequestOpenClutch v FromNeu_OpenClutch V Error_F
romNeu_OpenClutch, OpenClutch_DL)
/I Deadline(FromNeu_SyncSpeed, FromNeu_SetGear_NoClutch v Error_FromNeu_SetGear_NoClutch, SetGea

r DL)

/I Deadline(FromNeu_OpenClutch, FromNeu_SetGear_Clutch v Error_FromNeu_SetGear_Clutch, SetGear_D
8]

/I Deadline(FromNeu_SetGear_Clutch, FromNeu_CloseClutch v Error_FromNeu_CloseClutch, CloseClutch_
DL)

/I Deadline(RequestNoNeu, NoNeu_ZeroTorque 1V NoNeu_RequestOpenClutch_Releasing, Zero_DL)

/I Expiry(RequestNoNeu, NoNeu_ZeroTorque, Zero_EX)

/I Delay(RequestNoNeu, NoNeu_RequestOpenClutch_Releasing, OpenClutch_Zero_DE)

/I Deadline(NoNeu_RequestOpenClutch_Releasing, NoNeu_OpenClutch_Releasing vV Error_NoNeu_OpenClutc
h_Releasing, OpenClutch_DL)

/I Deadline(NoNeu_ZeroTorque, NoNeu_Release_NoClutch 1V Error_NoNeu_Release_NoClutch, Release_DL)

/I Deadline(NoNeu_OpenClutch_Releasing, NoNeu_Release_Clutch v Error_NoNeu_Release_Clutch, Release_
DL)

/I Deadline(NoNeu_Release_NoClutch, NoNeu_SyncSpeed ¥ NoNeu_RequestOpenClutch_Setting, Sync_DL)

/I Expiry(NoNeu_Release_NoClutch, NoNeu_SyncSpeed,Sync_EX)

/I Delay(NoNeu_Release_NoClutch, NoNeu_RequestOpenClutch_Setting, OpenClutch_Sync_DE)

/I Deadline(NoNeu_RequestOpenClutch_Setting, NoNeu_OpenClutch_Setting vV Error_NoNeu_OpenClutch_Set
ting, OpenClutch_DL)

/I Deadline(NoNeu_SyncSpeed, NoNeu_SetGear_NoClutch v Error_NoNeu_SetGear_NoClutch, SetGear_DL)

/I Deadline(NoNeu_OpenClutch_Setting, NoNeu_SetGear_SettingClutch ¥ Error_NoNeu_SetGear_SettingClutc
h, SetGear_DL)

/I Deadline(NoNeu_SetGear_SettingClutch, NoNeu_CloseClutch_Setting v Error_NoNeu_CloseClutch_Setting,
CloseClutch_DL)

/I Deadline(NoNeu_Release_Clutch, NoNeu_SetGear_ReleasingClutch v Error_NoNeu_SetGear_ReleasingClu
tch, SetGear_DL)

/I Deadline(NoNeu_SetGear_ReleasingClutch, NoNeu_CloseClutch_Releasing v Error_NoNeu_CloseClutch_R
eleasing, CloseClutch_DL)

/I Deadline(RequestToNeu, ToNeu_ZeroTorque v ToNeu_RequestOpenClutch, Zero_DL)

/I Expiry(RequestToNeu, ToNeu_ZeroTorque, Zero_EX)

/I Delay(RequestToNeu, ToNeu_RequestOpenClutch, OpenClutch_Zero_DE)

/I Deadline(ToNeu_RequestOpenClutch, ToNeu_OpenClutch v Error_ToNeu_OpenClutch, OpenClutch_DL)

/I Deadline(ToNeu_ZeroTorque, ToNeu_Release_NoClutch v Error_ToNeu_Release_NoClutch, Release_DL)

/I Deadline(ToNeu_OpenClutch, ToNeu_Release_Clutch v Error_ToNeu_Release_Clutch, Release_DL)

/I Deadline(ToNeu_Release_Clutch, ToNeu_CloseClutch v Error_ToNeu_CloseClutch, CloseClutch_DL)

/I Deadline(RequestFromNeu, Engine_Request_SyncSpeed, Channel_DL)

/I Deadline(NoNeu_Release_NoClutch,Engine_Request_SyncSpeed,Channel_DL)

/I Deadline(RequestToNeu, Engine_Request_ZeroTorque,Channel_DL)

/I Deadline(RequestNoNeu, Engine_Request_ZeroTorque, Channel_DL)

/I Deadline(Engine_ZeroTorque, ToNeu_ZeroTorque, Channel_DL)

/I Deadline(Engine_SyncSpeed, FromNeu_SyncSpeed,Channel_DL)

/I Deadline(FromNeu_RequestOpenClutch, Clutch_Request_Open,Channel_DL )

/I Deadline(ToNeu_RequestOpenClutch, Clutch_Request_Open,Channel_DL )

/I Deadline(NoNeu_RequestOpenClutch_Releasing, Clutch_Request_Open, Channel_DL )

/I Deadline(NoNeu_RequestOpenClutch_Setting, Clutch_Request_Open, Channel_DL )

/I Deadline(FromNeu_SetGear_Clutch, Clutch_Request_Close, Channel_DL )

/I Deadline(NoNeu_SetGear_ReleasingClutch, Clutch_Request_Close, Channel_DL )

/I Deadline(NoNeu_SetGear_SettingClutch, Clutch_Request_Close, Channel_DL )

/I Deadline(ToNeu_Release_Clutch, Clutch_Request_Close, Channel_DL )

/I Deadline(Clutch_Open, FromNeu_OpenClutch ¥ ToNeu_OpenClutch V¥ NoNeu_OpenClutch_Releasing V' N
oNeu_OpenClutch_Setting, Channel_DL)
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1

Deadline(Clutch_Close, FromNeu_CloseClutch ¥ ToNeu_CloseClutch ¥ NoNeu_CloseClutch_Releasing

NoNeu_CloseClutch_Setting, Channel_DL )

1
1
1
1
1
1
1
1
1
1

Deadline(ToNeu_ZeroTorque, Gear_Request_Release, Channel_DL )

Deadline(ToNeu_OpenClutch, Gear_Request_Release, Channel_DL )

Deadline(NoNeu_ZeroTorque, Gear_Request_Release, Channel_DL )
Deadline(NoNeu_OpenClutch_Releasing, Gear_Request_Release, Channel_DL )
Deadline(NoNeu_SyncSpeed, Gear_Request_Set, Channel_DL )

Deadline(NoNeu_OpenClutch_Setting, Gear_Request_Set, Channel_DL )
Deadline(NoNeu_Release_Clutch, Gear_Request_Set, Channel_DL )

Deadline(FromNeu_SyncSpeed, Gear_Request_Set, Channel_DL )

Deadline(ToNeu_OpenClutch, Gear_Request_Set, Channel_DL )

Deadline(Gear_Release, ToNeu_Release_Clutch ¥ ToNeu_Release_NoClutch IV NoNeu_Release_NoClutch

IV NoNeu_Release_Clutch, Channel_DL )

1

Deadline(Gear_Set, FromNeu_SetGear_Clutch v FromNeu_SetGear NoClutch ¥ NoNeu_SetGear NoClutc

h VNoNeu_SetGear_ReleasingClutch

1
1
1

)
I

1
1
1
1

REFINES

m8

SEES

c6

VARIABLES

time

I NoNeu_SetGear_SettingClutch, Channel_DL )
Deadline(Engine_Request_SyncSpeed, Engine_SyncSpeed V Engine_WaitForSyncClutch, Engine_Sync_DL)
Deadline(Engine_Request_ZeroTorque, Engine_ZeroTorque V Engine_WaitForZeroClutch, Engine_Zero_DL

Deadline(Clutch_Request_Open, Clutch_Open v Error_Clutch_Open, Clutch_Open_DL)
Deadline(Clutch_Request_Close, Clutch_Close v Error_Clutch_Close, Clutch_Close_DL)
Deadline(Gear_Request_Release, Gear_Release VV Error_Gear_Release, Gear_Release_DL)
Deadline(Gear_Request_Set, Gear_Set V Error_Gear_Set, Gear_Set_DL)

/I Time

RequestFromNeuT /I Time
RequestNoNeuT /I Time
RequestToNeuT /I Time

isNeu

/I Gear Status

RequestFromNeu /I Flags

RequestNoNeu
RequestToNeu

/I Flags
/I Flags

FromNeu_SyncSpeed /I Senariol
FromNeu_OpenClutch /I Flage
FromNeu_SetGear_NoClutch /I Flage
FromNeu_SetGear_Clutch /I Flage
FromNeu_CloseClutch /I Flage
Error_FromNeu_OpenClutch Il Flage
Error_FromNeu_SetGear_NoClutch Il Flage
Error_FromNeu_SetGear_Clutch /I Flage
Error_FromNeu_CloseClutch /Il Senariol
FromNeu_OpenClutchT /I TIME
FromNeu_SyncSpeedT /I TIME
FromNeu_SetGear_ClutchT /I TIME
ToNeu_ZeroTorque /I Senario3 Flage
ToNeu_OpenClutch /I Senario3 Flage
Error_ToNeu_OpenClutch /I 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 /I Senario3 Flage
ToNeu_ZeroTorqueT /I TIME
ToNeu_OpenClutchT /I TIME
ToNeu_Release_ClutchT /I TIME
NoNeu_ZeroTorque /I Senario2 Flage
NoNeu_Release_NoClutch /I Senario2 Flage
NoNeu_OpenClutch_Releasing /I Senario2 Flage
NoNeu_Release_Clutch /I Senario2 Flage
NoNeu_SyncSpeed /I Senario2 Flage
NoNeu_OpenClutch_Setting /I Senario2 Flage
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NoNeu_SetGear_NoClutch /I Senario2 Flage
NoNeu_SetGear_ReleasingClutch /I Senario2 Flage
NoNeu_SetGear_SettingClutch /I Senario2 Flage
NoNeu_CloseClutch_Releasing /I Senario2 Flage
NoNeu_CloseClutch_Setting /I Senario2 Flage
Error_NoNeu_OpenClutch_Releasing /I Senario2 Flage
Error_NoNeu_Release_Clutch /I Senario2 Flage
Error_NoNeu_Release_NoClutch /I Senario2 Flage
Error_NoNeu_OpenClutch_Setting /I 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 /I Senario2 Flage
Error_NoNeu_CloseClutch_Setting /I Senario2 Flage
NoNeu_ZeroTorqueT /I Senario2 Time
NoNeu_Release_NoClutchT /I Senario2 Time
NoNeu_OpenClutch_ReleasingT /I Senario2 Time
NoNeu_Release_ClutchT /I Senario2 Time
NoNeu_SetGear_ReleasingClutchT /I Senario2 Time
NoNeu_SetGear_SettingClutchT /I Senario2 Time
NoNeu_SyncSpeedT /I Senario2 Time
NoNeu_OpenClutch_SettingT /I Senario2 Time
Engine_SyncSpeed /I Engine Flags
Engine_WaitForSyncClutch /I Engine Flgas
Engine_ZeroTorque /I Engine Flgas
Engine_WaitForZeroClutch /I Engine Flgas
Clutch_Open /I Clutch Flags
Error_Clutch_Open /I Clutch Flags
Clutch_Close /I Clutch Flags
Error_Clutch_Close /I Clutch Flags
Gear_Release /I Gear Flags
Error_Gear_Release /I Gear Flags
Gear_Set /I Gear Flags
Error_Gear_Set /I Gear Flags
FromNeu_RequestOpenClutch /I Senariol Flag
ToNeu_RequestOpenClutch /I Senario3 Flag
NoNeu_RequestOpenClutch_Releasing /I Senario2 Flag
NoNeu_RequestOpenClutch_Setting /I Senario2 Flag
FromNeu_RequestOpenClutchT /I Senariol Time
ToNeu_RequestOpenClutchT /I Senario3 Time
NoNeu_RequestOpenClutch_ReleasingT /I Senario2 Time
NoNeu_RequestOpenClutch_SettingT /I Senario2 Time
Engine_Request_SyncSpeed /I Engine Flgas
Engine_Request_ZeroTorque /I Engine Flgas
Clutch_Request_Open /I Clutch Flags
Clutch_Request_Close /I Clutch Flags
Gear_Request_Release /I Gear Flags
Gear_Request_Set /I Gear Flags
Engine_Request_SyncSpeedT /I Engine Time
Engine_Request_ZeroTorqueT /I Engine Time
Clutch_Request_OpenT /I Clutch Time
Clutch_Request_CloseT /I Clutch Time
Gear_Request_ReleaseT /I Gear Time
Gear_Request_SetT /I Gear Time
Engine_SyncSpeedT /I Engine Flags
Engine_ZeroTorqueT /I Engine Flgas
Clutch_OpenT /I Clutch Flags
Clutch_CloseT /I Clutch Flags
Gear_ReleaseT /I Gear Flags
Gear_SetT /I Gear Flags

INVARIANTS

{Engine_Request_SyncSpeed,Engine_Request_ZeroTorque,

invl : Clutch_Request_Open,Clutch_Request_Close,

Gear_Request_Release,Gear_Request_Set} € P(BOOL)
{Engine_Request_SyncSpeedT,Engine_Request_ZeroTorqueT,
Clutch_Request_OpenT,Clutch_Request_CloseT,
inv2 : Gear_Request_ReleaseT,Gear_Request_SetT,Engine_SyncSpeedT ,
Engine_ZeroTorqueT ,Clutch_OpenT ,Clutch_CloseT ,
Gear_ReleaseT,Gear_SetT} € N



| Gear Controller Case-study (Time Added Manually)

inv3 : Engine_Request_SyncSpeed = TRUE = RequestFromNeu = TRUE vV NoNeu_Release_NoClutch = TRUE
invd : Engine_Request_ZeroTorque = TRUE = RequestToNeu = TRUE vV RequestNoNeu = TRUE
invs - Clutch_Request_Open= TRUE = FromNeu_RequestOpenClutch = TRUE v ToNeu_RequestOpenClutch = TRUE
Y
NoNeu_RequestOpenClutch_Releasing = TRUE v NoNeu_RequestOpenClutch_Setting = TRUE
inve Clutch_Request_Close = TRUE = FromNeu_SetGear_Clutch = TRUE vV ToNeu_Release_Clutch = TRUE v
NoNeu_SetGear_ReleasingClutch = TRUE v NoNeu_SetGear_SettingClutch= TRUE
inv7 Gear_Request_Release= TRUE = ToNeu_ZeroTorque = TRUE V ToNeu_OpenClutch = TRUE v
NoNeu_ZeroTorque = TRUE v NoNeu_OpenClutch_Releasing= TRUE
Gear_Request_Set = TRUE = FromNeu_SyncSpeed = TRUE v FromNeu_OpenClutch = TRUE Vv
inv8 NoNeu_Release_Clutch = TRUE v NoNeu_SyncSpeed = TRUE vV
NoNeu_OpenClutch_Setting = TRUE
EVENTS
INITIALISATION 2
STATUS
ordinary
BEGIN
actl : time:=10
act2 : isNeu:=TRUE
act3 : RequestNoNeu :=FALSE
act4 : RequestToNeu :=FALSE
act5 : RequestFromNeu :=FALSE
act6 : RequestFromNeuT :=0
act7 : RequestNoNeuT :=0
act8 : RequestToNeuT :=0
act9 : FromNeu_SyncSpeed :=FALSE
actl0 : FromNeu_OpenClutch :=FALSE
actll FromNeu_SetGear NoClutch :=FALSE
act12 FromNeu_SetGear Clutch :=FALSE
actl3 : FromNeu_CloseClutch :=FALSE
actl4 : Error_FromNeu_OpenClutch :=FALSE
actl5 : Error_FromNeu_SetGear_NoClutch :=FALSE
actl6 Error_FromNeu_SetGear_Clutch :=FALSE
actl7 Error_FromNeu_CloseClutch :=FALSE
act18 FromNeu_OpenClutchT :=0
actl9 FromNeu_SyncSpeedT :=0
act20 : FromNeu_SetGear_ClutchT :=0
act21l : ToNeu_ZeroTorque:= FALSE
act22 : ToNeu_OpenClutch :=FALSE
act23 : Error_ToNeu_OpenClutch :=FALSE
act24 : ToNeu_Release_NoClutch:= FALSE
act25 : Error_ToNeu_Release_NoClutch:= FALSE
act26 : ToNeu_Release_Clutch:= FALSE
act27 : Error_ToNeu_Release_Clutch :=FALSE
act28 : ToNeu_CloseClutch:= FALSE
act29 : Error_ToNeu_CloseClutch:= FALSE
act30 : ToNeu_ZeroTorqueT :=0
act3l : ToNeu_OpenClutchT =0
act32 : ToNeu_Release_ClutchT:= 0
act33 : NoNeu_ZeroTorque:= FALSE
act34 : NoNeu_OpenClutch_Releasing:= FALSE
act35 : NoNeu_Release_NoClutch:= FALSE
act36 NoNeu_Release_Clutch:= FALSE
act37 NoNeu_SyncSpeed :=FALSE
act38 NoNeu_OpenClutch_Setting :=FALSE
act39 : NoNeu_SetGear_NoClutch:= FALSE
act40 : NoNeu_SetGear_ReleasingClutch:= FALSE
act4l NoNeu_SetGear_SettingClutch:= FALSE
act42 NoNeu_CloseClutch_Releasing:== FALSE
act43 : NoNeu_CloseClutch_Setting:= FALSE
act44 . Error_NoNeu_OpenClutch_Releasing:= FALSE
act45 : Error_NoNeu_Release_NoClutch:= FALSE
act46 : Error_NoNeu_Release_Clutch:= FALSE
act47 Error_NoNeu_OpenClutch_Setting :=FALSE
act48 Error_NoNeu_SetGear_NoClutch:= FALSE
act49 Error_NoNeu_SetGear_ReleasingClutch:= FALSE
acts50 Error_NoNeu_SetGear_SettingClutch:= FALSE
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actbl

acts2 :

acts3

acts5
acts6
acts7
acts8
acts9
act60
act6l
act62
act63

actéd

act6s
act66
act67
act68
act69
act70
act71
act72
act73

act75
act76
act77
act78
act79
act80
act8l
act82
act83

act8s
act86
act87
act88
act89
acto0
act9l
act92
acto3

act9s

act96

acta7

actos
END

actb4

act74

actg84

actod

Error_NoNeu_CloseClutch_Releasing :=FALSE
Error_NoNeu_CloseClutch_Setting :=FALSE
NoNeu_ZeroTorqueT:= 0
NoNeu_Release_NoClutchT :=0
NoNeu_OpenClutch_ReleasingT:= 0
NoNeu_Release_ClutchT :=0
NoNeu_SyncSpeedT :=0
NoNeu_OpenClutch_SettingT:= 0
NoNeu_SetGear_ReleasingClutchT :=0
NoNeu_SetGear_SettingClutchT =0
Engine_SyncSpeed :=FALSE
Engine_WaitForSyncClutch :=FALSE
Engine_ZeroTorque :==FALSE
Engine_WaitForZeroClutch :=FALSE
Clutch_Open :==FALSE

Error_Clutch_Open :=FALSE

Clutch_Close :=FALSE

Error_Clutch_Close :=FALSE

Gear_Release :=FALSE

Error_Gear_Release :=FALSE

Gear_Set :=FALSE

Error_Gear_Set :=FALSE
FromNeu_RequestOpenClutch :=FALSE
ToNeu_RequestOpenClutch :=FALSE
NoNeu_RequestOpenClutch_Releasing :=FALSE
NoNeu_RequestOpenClutch_Setting :=FALSE
FromNeu_RequestOpenClutchT :=0

. ToNeu_RequestOpenClutchT :=0

NoNeu_RequestOpenClutch_ReleasingT =0
NoNeu_RequestOpenClutch_SettingT :=0

Engine_Request_SyncSpeed :=FALSE /I Engine Flgas
Engine_Request_ZeroTorque :=FALSE /I Engine Flgas
Clutch_Request_Open :==FALSE /I Clutch Flags
Clutch_Request_Close :=FALSE /I Clutch Flags
Gear_Request_Release :=FALSE /I Gear Flags
Gear_Request_Set :==FALSE /I Gear Flags
Engine_Request_SyncSpeedT :=0 /I Engine Time
Engine_Request_ZeroTorqueT :=0 /I Engine Time
Clutch_Request_OpenT :=0 /I Clutch Time
Clutch_Request_CloseT :=0 /I Clutch Time
Gear_Request_ReleaseT :=0 /I Gear Time
Gear_Request_SetT :=0 /I Gear Time
Engine_SyncSpeedT =0 /I Engine Flags
Engine_ZeroTorqueT =0 /I Engine Flgas
Clutch_OpenT :=0 /I Clutch Flags

Clutch_CloseT =0 /I Clutch Flags

Gear_ReleaseT :=0 /I Gear Flags

Gear_SetT :=0 /I Gear Flags

RequestFromNeu 2
STATUS
ordinary

REFINES

RequestFromNeu

WHEN
grdl
grd2
grd3

THEN

actl
act2

END

grd4

RequestFromNeu = FALSE
RequestNoNeu = FALSE
RequestToNeu = FALSE
isNeu = TRUE

RequestFromNeu :== TRUE
RequestFromNeuT := time

RequestNoNeu =
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
act2 : RequestNoNeuT := time

END

RequestToNeu =
STATUS
ordinary
REFINES
RequestToNeu
WHEN
grdl : RequestFromNeu = FALSE
grd2 : RequestNoNeu = FALSE
grd3 : RequestToNeu = FALSE
grd4 : isNeu=FALSE

THEN
actl : RequestToNeu:= TRUE
act2 : RequestToNeuT := time
END
FromNeu_SyncSpeed 2
extended
STATUS
ordinary
REFINES
FromNeu_SyncSpeed
WHEN

grdl : RequestFromNeu = TRUE

grd2 : FromNeu_SyncSpeed = FALSE

grd3 : FromNeu_RequestOpenClutch = FALSE

grd4 : Engine_SyncSpeed = TRUE

grd5 : time <RequestFromNeuT + Sync_EX
THEN

actl : FromNeu_SyncSpeed := TRUE

act2 : FromNeu_SyncSpeedT := time
END

FromNeu_RequestOpenClutch 2
STATUS

ordinary
REFINES

FromNeu_RequestOpenClutch
WHEN

grdl : RequestFromNeu = TRUE

grd2 : FromNeu_SyncSpeed = FALSE

grd3 : FromNeu_RequestOpenClutch = FALSE

grd4 : time > RequestFromNeuT + OpenClutch_Zero DE

THEN
actl : FromNeu_RequestOpenClutch :==TRUE
act2 : FromNeu_RequestOpenClutchT :=time
END
FromNeu_OpenClutch 2
extended
STATUS
ordinary
REFINES
FromNeu_OpenClutch
WHEN
grdl : FromNeu_RequestOpenClutch = TRUE
grd2 : Error_FromNeu_OpenClutch = FALSE
grd3 : FromNeu_OpenClutch = FALSE
grd4 : Clutch_Open = TRUE
THEN

actl : FromNeu_OpenClutch = TRUE
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act2 : FromNeu_OpenClutchT := time
END

Error_FromNeu_OpenClutch 2
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
END

FromNeu_SetGear_NoClutch 2
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
END

Error_FromNeu_SetGear_NoClutch &
STATUS

ordinary
REFINES

Error_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 : Error_FromNeu_SetGear_NoClutch := TRUE
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
act2 : FromNeu_SetGear_ClutchT := time
END

Error_FromNeu_SetGear_Clutch 2
STATUS

ordinary
REFINES

Error_FromNeu_SetGear_Clutch
WHEN

grdl : FromNeu_OpenClutch = TRUE

grd2 : Error_FromNeu_SetGear_Clutch = FALSE
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grd3 : FromNeu_SetGear_Clutch = FALSE
THEN

actl : Error_FromNeu_SetGear_Clutch := TRUE
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
act2 : isNeu =FALSE
END

Error_FromNeu_CloseClutch 2
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
END

ToNeu_ZeroTorque 2 /I 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
grd5 : time <RequestToNeuT + Zero_EX
THEN
actl : ToNeu_ZeroTorque -= TRUE
act2 : ToNeu_ZeroTorqueT :=time
END

ToNeu_RequestOpenClutch 2
STATUS

ordinary
REFINES

ToNeu_RequestOpenClutch
WHEN

grdl : RequestToNeu = TRUE

grd2 : ToNeu_ZeroTorque = FALSE

grd3 : ToNeu_RequestOpenClutch = FALSE

grd4 : time > RequestToNeuT + OpenClutch_Zero DE
THEN

actl : ToNeu_RequestOpenClutch :==TRUE

act2 : ToNeu_RequestOpenClutchT :=time
END

ToNeu_OpenClutch 2
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
act2 : ToNeu_OpenClutchT :=time
END

Error_ToNeu_OpenClutch =
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
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
act2 : isNeu -= TRUE
END

Error_ToNeu_Release_NoClutch &
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
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
act2 : ToNeu_Release_ClutchT :=time
END
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Error_ToNeu_Release_Clutch 2
STATUS

ordinary
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
END

ToNeu_CloseClutch 2
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
act2 : isNeu := TRUE
END

Error_ToNeu_CloseClutch & /I Last Event of Senarion3
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
END

NoNeu_ZeroTorque 2 /I First Event of Senarion2
extended
STATUS
ordinary
REFINES
NoNeu_ZeroTorque
WHEN
grdl : RequestNoNeu = TRUE
grd2 : NoNeu_ZeroTorque = FALSE
grd3 : NoNeu_RequestOpenClutch_Releasing = FALSE
grd4 : time < RequestNoNeuT + Zero_EX
grd5 : Engine_ZeroTorque = TRUE
THEN
actl : NoNeu_ZeroTorque := TRUE
act2 : NoNeu_ZeroTorqueT :=time
END

NoNeu_RequestOpenClutch_Releasing £
STATUS

ordinary
REFINES

NoNeu_RequestOpenClutch_Releasing
WHEN

grdl : RequestNoNeu = TRUE

grd2 : NoNeu_ZeroTorque = FALSE

grd3 : NoNeu_RequestOpenClutch_Releasing = FALSE

grd4 : time> RequestNoNeuT + OpenClutch_Zero_DE
THEN
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actl : NoNeu_RequestOpenClutch_Releasing := TRUE
act2 : NoNeu_RequestOpenClutch_ReleasingT :=time
END

NoNeu_OpenClutch_Releasing £
extended
STATUS
ordinary
REFINES
NoNeu_OpenClutch_Releasing
WHEN
grdl : 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
act2 : NoNeu_OpenClutch_ReleasingT := time
END

Error_NoNeu_OpenClutch_Releasing £
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
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
act2 : NoNeu_Release_NoClutchT := time
END

Error_NoNeu_Release_NoClutch £
STATUS

ordinary
REFINES

Error_NoNeu_Release_NoClutch
WHEN

grdl : NoNeu_ZeroTorque = TRUE

grd2 : NoNeu_Release_NoClutch = FALSE

grd3 : Error_NoNeu_Release_NoClutch = FALSE
THEN

actl : Error_NoNeu_Release_NoClutch := TRUE
END

NoNeu_Release Clutch 2
extended
STATUS

ordinary
REFINES

NoNeu_Release_Clutch
WHEN

grdl : NoNeu_OpenClutch_Releasing = TRUE
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grd2 : NoNeu_Release Clutch = FALSE
grd3 : Error_NoNeu_Release_Clutch = FALSE
grd4 : Gear_Release = TRUE
THEN
actl : NoNeu_Release_ Clutch := TRUE
act2 : NoNeu_Release_ClutchT := time
END

Error_NoNeu_Release Clutch &
STATUS

ordinary
REFINES

Error_NoNeu_Release_Clutch
WHEN

grdl : NoNeu_OpenClutch_Releasing = TRUE

grd2 : NoNeu_Release_Clutch = FALSE

grd3 : Error_NoNeu_Release Clutch = FALSE
THEN

actl : Error_NoNeu_Release_Clutch := TRUE
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
grd5 : time <NoNeu_Release_NoClutchT + Sync_EX

THEN
actl : NoNeu_SyncSpeed = TRUE
act2 : NoNeu_SyncSpeedT := time
END
NoNeu_RequestOpenClutch_Setting 2
STATUS
ordinary
REFINES
NoNeu_RequestOpenClutch_Setting
WHEN

grdl : NoNeu_Release_NoClutch = TRUE

grd2 : NoNeu_SyncSpeed = FALSE

grd3 : NoNeu_RequestOpenClutch_Setting = FALSE

grd4 : time > NoNeu_Release_NoClutchT + OpenClutch_Sync_DE

THEN

actl : NoNeu_RequestOpenClutch_Setting := TRUE

act2 : NoNeu_RequestOpenClutch_SettingT :=time
END

NoNeu_OpenClutch_Setting 2

extended

STATUS

ordinary
REFINES

NoNeu_OpenClutch_Setting
WHEN

grdl : 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
act2 : NoNeu_OpenClutch_SettingT := time

END

Error_NoNeu_OpenClutch_Setting £
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STATUS

ordinary
REFINES

Error_NoNeu_OpenClutch_Setting
WHEN

grdl : NoNeu_RequestOpenClutch_Setting = TRUE

grd2 : Error_NoNeu_OpenClutch_Setting = FALSE

grd3 : NoNeu_OpenClutch_Setting = FALSE
THEN

actl : Error_NoNeu_OpenClutch_Setting := TRUE
END

NoNeu_SetGear_NoClutch 2
extended
STATUS
ordinary
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
END

Error_NoNeu_SetGear_NoClutch 2
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
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
act2 : NoNeu_SetGear_ReleasingClutchT := time
END
Error_NoNeu_SetGear_ReleasingClutch £
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
END

NoNeu_SetGear_SettingClutch 2
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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
act2 : NoNeu_SetGear_SettingClutchT := time
END

Error_NoNeu_SetGear_SettingClutch 2
STATUS

ordinary
REFINES

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
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
END

Error_NoNeu_CloseClutch_Setting 2
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
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
END
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Error_NoNeu_CloseClutch_Releasing =
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
END
Engine_Request_SyncSpeed =
STATUS
ordinary

WHEN
grdl : RequestFromNeu = TRUE v NoNeu_Release_NoClutch = TRUE
grd2 : Engine_Request_SyncSpeed = FALSE
THEN
actl : Engine_Request_SyncSpeed :=TRUE
act2 : Engine_Request_SyncSpeedT :=time
END

Engine_SyncSpeed 2
STATUS

ordinary
REFINES

Engine_SyncSpeed
WHEN

grdl : Engine_Request_SyncSpeed = TRUE

grd2 : Engine_SyncSpeed = FALSE

grd3 : Engine_WaitForSyncClutch = FALSE
THEN

actl : Engine_SyncSpeed :=TRUE

act2 : Engine_SyncSpeedT :=time
END

Engine_WaitForSyncClutch 2
STATUS

ordinary
REFINES

Engine_WaitForSyncClutch
WHEN

grdl : Engine_Request_SyncSpeed = TRUE

grd2 : Engine_SyncSpeed = FALSE

grd3 : Engine_WaitForSyncClutch = FALSE
THEN

actl : Engine_WaitForSyncClutch :==TRUE
END

Engine_Request_ZeroTorque £
STATUS
ordinary
WHEN
grdl : RequestToNeu = TRUE v RequestNoNeu = TRUE
grd2 : Engine_Request_ZeroTorque = FALSE
THEN
actl : Engine_Request_ZeroTorque :=TRUE
act2 : Engine_Request_ZeroTorqueT :=time
END

Engine_ZeroTorque £
STATUS
ordinary
REFINES
Engine_ZeroTorque
WHEN
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grdl : Engine_Request_ZeroTorque = TRUE
grd2 : Engine_ZeroTorque = FALSE
grd3 : Engine_WaitForZeroClutch = FALSE
THEN
actl : Engine_ZeroTorque :=TRUE
act2 : Engine_ZeroTorqueT :=time
END

Engine_WaitForZeroClutch 2
STATUS

ordinary
REFINES

Engine_WaitForZeroClutch
WHEN

grdl : Engine_Request_ZeroTorque = TRUE

grd2 : Engine_ZeroTorque = FALSE

grd3 : Engine_WaitForZeroClutch = FALSE
THEN

actl : Engine_WaitForZeroClutch :=TRUE
END

Clutch_Request_Open 2
STATUS
ordinary
WHEN
FromNeu_RequestOpenClutch = TRUE v ToNeu_RequestOpenClutch = TRUE v
NoNeu_RequestOpenClutch_Releasing = TRUE v NoNeu_RequestOpenClutch_Setting = TRUE
grd2 : Clutch_Request_Open = FALSE

grdl :

THEN
actl : Clutch_Request_Open :==TRUE
act2 : Clutch_Request_OpenT :=time
END

Clutch_Open &
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

act2 : Clutch_OpenT :=time
END

Error_Clutch_Open 2
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
END

Clutch_Request_Close =
STATUS

ordinary
WHEN

grd1 FromNeu_SetGear_Clutch = TRUE v 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

| 83



Gear Controller Case-study (Time Added Manually)

act2 : Clutch_Request_CloseT :=time
END

Clutch_Close &
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

act2 : Clutch_CloseT :=time
END

Error_Clutch_Close &
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
END

Gear_Request_Release 2
STATUS
ordinary
WHEN
. ToNeu_ZeroTorque = TRUE v ToNeu_OpenClutch = TRUE v
’ NoNeu_ZeroTorque = TRUE v NoNeu_OpenClutch_Releasing= TRUE
grd2 : Gear_Request_Release = FALSE

grdl

THEN
actl : Gear_Request_Release :=TRUE
act2 : Gear_Request_ReleaseT :=time
END

Gear_Release &
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

act2 : Gear_ReleaseT :=time
END

Error_Gear_Release 2
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
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Gear_Request_Set &

STATUS

ordinary
WHEN

FromNeu_SyncSpeed = TRUE v FromNeu_OpenClutch = TRUE v

grdl

NoNeu_Release_Clutch = TRUE v NoNeu_SyncSpeed = TRUE Vv
NoNeu_OpenClutch_Setting = TRUE

grd2 : Gear_Request_Set = FALSE

THEN

actl : Gear_Request_Set :=TRUE
act2 : Gear_Request_SetT :=time

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
act2 : Gear_SetT :=time

END

Error_Gear_Set
STATUS
ordinary
REFINES
Error_Gear_Set
WHEN

A

grdl : Gear_Request_Set = TRUE
grd2 : Gear_Set = FALSE
grd3 : Error_Gear_Set = FALSE

THEN

actl : Error_Gear_Set :=TRUE

END

FINAL 2
STATUS
ordinary
REFINES
FINAL
WHEN

FromNeu_SetGear_NoClutch = TRUE v NoNeu_SetGear_NoClutch = TRUE v

grdl

THEN

ToNeu_Release_NoClutch = TRUE v FromNeu_CloseClutch = TRUE Vv
NoNeu_CloseClutch_Setting = TRUE v NoNeu_CloseClutch_Releasing = TRUE v
ToNeu_CloseClutch = TRUE

actl : RequestFromNeu := FALSE

act2 : RequestNoNeu := FALSE

act3 : RequestToNeu := FALSE

actd : FromNeu_SyncSpeed :=FALSE

acts : FromNeu_OpenClutch :==FALSE

act6 : FromNeu_SetGear NoClutch :=FALSE
act7 : FromNeu_SetGear_Clutch :=FALSE
act8 : FromNeu_CloseClutch :=FALSE

act9 : ToNeu_Release_NoClutch :=FALSE
actl0 : ToNeu_CloseClutch :=FALSE

actll : ToNeu_ZeroTorque:= FALSE

actl2 : ToNeu_OpenClutch :=FALSE

actl3 : ToNeu_Release_Clutch:= FALSE
actl4 : NoNeu_ZeroTorque:= FALSE

actl5 : NoNeu_OpenClutch_Releasing :==FALSE
actl6 : NoNeu_Release_NoClutch:= FALSE
actl7 : NoNeu_Release_Clutch:= FALSE
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actl8 : NoNeu_SyncSpeed :=FALSE
actl9 NoNeu_OpenClutch_Setting :==FALSE
act20 NoNeu_SetGear_NoClutch:= FALSE
act21 NoNeu_SetGear_ReleasingClutch:= FALSE
act22 NoNeu_SetGear_SettingClutch:= FALSE
act23 : NoNeu_CloseClutch_Setting:= FALSE
act24 : NoNeu_CloseClutch_Releasing:= FALSE
act25 Engine_SyncSpeed :=FALSE
act26 Engine_WaitForSyncClutch :=FALSE
act27 Engine_ZeroTorque :=FALSE
act28 Engine_WaitForZeroClutch :=FALSE
act29 : Clutch_Open :=FALSE
act30 Clutch_Close :=FALSE
act3l Gear_Release :=FALSE
act32 : Gear_Set:=FALSE
act33 : FromNeu_RequestOpenClutch :=FALSE
act34 : ToNeu_RequestOpenClutch :=FALSE
act35 : NoNeu_RequestOpenClutch_Releasing :=FALSE
act36 NoNeu_RequestOpenClutch_Setting :=FALSE
act37 : Engine_Request_SyncSpeed :=FALSE /I Engine Flgas
act38 Engine_Request_ZeroTorque :=FALSE /I Engine Flgas
act39 Clutch_Request_Open :=FALSE /I Clutch Flags
act40 : Clutch_Request_Close :=FALSE /I Clutch Flags
act4l Gear_Request_Release :=FALSE /I Gear Flags
act42 Gear_Request_Set :=FALSE /I Gear Flags
END
Tick_Tock &
extended
STATUS
ordinary
REFINES
Tick_Tock
ANY
tick
WHERE
grdl : tick>0
grd2 RequestFromNeu = TRUE 4 FromNeu_RequestOpenClutch= FALSE /I Senariol
FromNeu_SyncSpeed = FALSE =time+tick < Sync_DL+RequestFromNeuT
grd3 FromNeu_RequestOpenClutch = TRUE A FromNeu_OpenClutch= FALSE A
Error_FromNeu_OpenClutch = FALSE =time+tick <OpenClutch_DL+FromNeu_RequestOpenClutchT
grd4 FromNeu_OpenClutch = TRUE 4 FromNeu_SetGear_Clutch= FALSE £
Error_FromNeu_SetGear_Clutch = FALSE =time-+tick < SetGear_DL+FromNeu_OpenClutchT
grds FromNeu_SyncSpeed = TRUE A FromNeu_SetGear_NoClutch= FALSE £
Error_FromNeu_SetGear_NoClutch = FALSE =time+tick <SetGear_DL+FromNeu_SyncSpeedT
ords - FromNeu_SetGear Clutch = TRUE 4 FromNeu_CloseClutch= FALSE A /I Senario
' Error_FromNeu_CloseClutch = FALSE =time+tick < CloseClutch_DL+FromNeu_Set nl
Gear_ClutchT
ord7 RequestToNeu = TRUE 4 ToNeu_RequestOpenClutch= FALSE A /I Senario3
ToNeu_ZeroTorque= FALSE =time-+tick <Zero_DL+RequestToNeuT
grds ToNeu_RequestOpenClutch = TRUE A ToNeu_OpenClutch= FALSE A
Error_ToNeu_OpenClutch = FALSE =time+tick < OpenClutch_DL+ToNeu_RequestOpenClutchT
grdg - ToNeu_ZeroTorque = TRUE A ToNeu_Release_NoClutch= FALSE £
Error_ToNeu_Release_NoClutch= FALSE =time+tick <Release_DL+ToNeu_ZeroTorqueT
grd10 ToNeu_OpenClutch = TRUE 2 ToNeu_Release_Clutch= FALSE /
Error_ToNeu_Release_Clutch= FALSE =time+tick < Release_DL+ToNeu_OpenClutchT
grdil ToNeu_Release_Clutch = TRUE A ToNeu_CloseClutch= FALSE 4 2 /I Senario
Error_ToNeu_CloseClutch= FALSE =time+tick < CloseClutch_DL+ToNeu_Release
_ClutchT
RequestNoNeu = TRUE 4 NoNeu_ZeroTorque = FALSE A /I Senario2
grd12 NoNeu_RequestOpenClutch_Releasing = FALSE
=time+tick < Zero_DL+RequestNoNeuT
NoNeu_RequestOpenClutch_Releasing = TRUE £
grd13 NoNeu_OpenClutch_Releasing = FALSE /1

Error_NoNeu_OpenClutch_Releasing = FALSE
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=time-+tick < OpenClutch_DL +NoNeu_RequestOpenClutch_ReleasingT
NoNeu_ZeroTorque = TRUE A NoNeu_Release_NoClutch= FALSE £
Error_NoNeu_Release_NoClutch= FALSE =time+tick <Release_DL+NoNeu_ZeroTorqueT
NoNeu_Release_NoClutch = TRUE A NoNeu_SyncSpeed= FALSE A
grd15 : NoNeu_RequestOpenClutch_Setting = FALSE
=time-+tick <Sync_DL+NoNeu_Release_NoClutchT
NoNeu_RequestOpenClutch_Setting = TRUE 4 NoNeu_OpenClutch_Setting = FALSE A

grd14

grd1l6 : Error_NoNeu_OpenClutch_Setting = FALSE
=time+tick < OpenClutch_DL+NoNeu_RequestOpenClutch_SettingT
grdi7 - NoNeu_SyncSpeed = TRUE /4 NoNeu_SetGear NoClutch= FALSE A 1// Senario2
Error_NoNeu_SetGear_NoClutch= FALSE =time+tick <SetGear_DL+NoNeu_Sy -
ncSpeedT
grdis NoNeu_OpenClutch_Setting = TRUE A NoNeu_SetGear_SettingClutch= FALSE £
Error_NoNeu_SetGear_SettingClutch= FALSE =time-+tick < SetGear_DL+NoNeu_OpenClutch_Setti
ngT
grd19 NoNeu_SetGear_SettingClutch = TRUE A NoNeu_CloseClutch_Setting= FALSE 4 ) //2 Senario
: Error_NoNeu_CloseClutch_Setting= FALSE =time+tick < CloseClutch_DL+NoNeu_ —
SetGear_SettingClutchT
grd20 NoNeu_OpenClutch_Releasing = TRUE 4 NoNeu_Release_Clutch= FALSE 4
Error_NoNeu_Release_Clutch= FALSE =time+tick <Release_DL+NoNeu_OpenClutch_ReleasingT
grd21 NoNeu_Release_Clutch = TRUE /4 NoNeu_SetGear_ReleasingClutch= FALSE /
Error_NoNeu_SetGear_ReleasingClutch= FALSE =time+tick < SetGear_DL+NoNeu_Release_Clutch
T
grd22 NoNeu_SetGear_ReleasingClutch = TRUE 4 NoNeu_CloseClutch_Releasing= FALSE A /I Senari
: Error_NoNeu_CloseClutch_Releasing= FALSE =time+tick < CloseClutch_DL+NoNe 02_3
u_SetGear_ReleasingClutchT
grd23 RequestFromNeu = TRUE A Engine_Request_SyncSpeed = FALSE /I" Engine Channel
= time+tick < RequestFromNeuT + Channel_DL
grd2a NoNeu_Release_NoClutch = TRUE A Engine_Request_SyncSpeed = FALSE /I" Engine Channel
= time+tick < NoNeu_Release_NoClutchT + Channel_DL
ard2s RequestToNeu = TRUE A Engine_Request_ZeroTorque = FALSE /I EngineChannel
= time+tick < RequestToNeuT + Channel_DL
ard26 RequestNoNeu = TRUE A Engine_Request_ZeroTorque = FALSE /I EngineChannel
= time+tick < RequestNoNeuT + Channel_DL
_ Engine_ZeroTorque = TRUE A ToNeu_ZeroTorque = FALSE A NoNeu_ZeroTorque = /I EngineChann
grd27 FALSE el
= time+tick < Engine_ZeroTorqueT + Channel_DL
_ Engine_SyncSpeed = TRUE A FromNeu_SyncSpeed = FALSE A NoNeu_SyncSpeed = /I EngineChann
0rd28 Al SE el
= time+tick < Engine_SyncSpeedT + Channel_DL
4rd29 FromNeu_RequestOpenClutch = TRUE A Clutch_Request_Open = FALSE /I ClutchChannel
= time+tick < FromNeu_RequestOpenClutchT + Channel_DL
grd30 ToNeu_RequestOpenClutch = TRUE A Clutch_Request_Open = FALSE /I ClutchChannel
= time+tick < ToNeu_RequestOpenClutchT + Channel_DL
— NoNeu_RequestOpenClutch_Releasing = TRUE A Clutch_Request_Open = FALSE /I ClutchChannel
= time+tick < NoNeu_RequestOpenClutch_ReleasingT + Channel_DL
4rd32 NoNeu_RequestOpenClutch_Setting = TRUE A Clutch_Request_Open = FALSE /I ClutchChannel
= time+tick < NoNeu_RequestOpenClutch_SettingT + Channel_DL
0rd33 FromNeu_SetGear_Clutch = TRUE A Clutch_Request_Close = FALSE Il ClutchChannel
= time+tick < FromNeu_SetGear_ClutchT + Channel_DL
ardsd - NoNeu_SetGear_ReleasingClutch = TRUE A Clutch_Request_Close = FALSE Il ClutchChannel
= time+tick < NoNeu_SetGear_ReleasingClutchT + Channel_DL
0rd3s NoNeu_SetGear_SettingClutch = TRUE A Clutch_Request_Close = FALSE /I ClutchChannel
= time+tick < FromNeu_SetGear_ClutchT + Channel_DL
0rd3s - ToNeu_Release_Clutch = TRUE A Clutch_Request_Close = FALSE /I ClutchChannel
= time+tick < ToNeu_Release_ClutchT + Channel_DL
Clutch_Open = TRUE A FromNeu_OpenClutch = FALSE A ToNeu_OpenClutch = FA /I ClutchChann
grd37 : LSE el

A NoNeu_OpenClutch_Releasing = FALSE A NoNeu_OpenClutch_Setting = F
ALSE
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THEN
END

END

grd38

grd39
grd40
grd4l
grd42

grd43

grd44 .

grd45
grd46

grd47

grd48

grd49

grd50

grd51

grd52

grd53

grd54

grds5

actl

= time+tick < Clutch_OpenT + Channel_DL

Clutch_Close = TRUE A FromNeu_CloseClutch = FALSE A ToNeu_CloseClutch = FA I// ClutchChann
LSE e
A NoNeu_CloseClutch_Releasing = FALSE A NoNeu_CloseClutch_Setting = F
ALSE
= time+tick < Clutch_CloseT + Channel_DL
. ToNeu_ZeroTorque = TRUE A Gear_Request_Release = FALSE /I GearChannel
’ = time+tick < ToNeu_ZeroTorqueT + Channel_DL
. ToNeu_OpenClutch = TRUE A Gear_Request_Release = FALSE /I GearChannel
' = time+tick < ToNeu_OpenClutchT + Channel_DL
NoNeu_ZeroTorque = TRUE A Gear_Request_Release = FALSE /I GearChannel
= time+tick < NoNeu_ZeroTorqueT + Channel_DL
NoNeu_OpenClutch_Releasing = TRUE A Gear_Request_Release = FALSE /I GearChannel
= time+tick < NoNeu_OpenClutch_ReleasingT + Channel_DL
NoNeu_SyncSpeed = TRUE A Gear_Request_Set = FALSE /I GearChannel
= time+tick < NoNeu_SyncSpeedT + Channel_DL
NoNeu_OpenClutch_Setting = TRUE A Gear_Request_Set = FALSE /I GearChannel
= time+tick < NoNeu_OpenClutch_SettingT + Channel_DL
NoNeu_Release_Clutch = TRUE A Gear_Request_Set = FALSE /I GearChannel
= time+tick < NoNeu_Release_ClutchT + Channel_DL
FromNeu_SyncSpeed = TRUE A Gear_Set = FALSE /I GearChannel
= time+tick < FromNeu_SyncSpeedT + Channel_DL
_ ToNeu_OpenClutch = TRUE A Gear_Set = FALSE /I GearChannel
’ = time+tick < ToNeu_OpenClutchT + Channel_DL
Gear_Release = TRUE A ToNeu_Release_Clutch = FALSE A ToNeu_Release_NoClutch /I GearChann
- = FALSE el
A NoNeu_Release_NoClutch = FALSE A NoNeu_Release_Clutch = FALSE
= time+tick < Gear_ReleaseT + Channel_DL
Gear_Set = TRUE A FromNeu_SetGear_Clutch = FALSE A FromNeu_SetGear NoClutch /I GearChan
= FALSE nel
: A NoNeu_SetGear_NoClutch = FALSE A NoNeu_SetGear_ReleasingClutch = FA
LSE

A NoNeu_SetGear_SettingClutch = FALSE
= time+tick < Gear_SetT + Channel_DL

_Engine_Request_SyncSpeed = TRUE A Engine_SyncSpeed = FALSE A Engine_WaitForSyncCl /I Engi
"utch = FALSE ne

= time+tick < Engine_Request_SyncSpeedT + Engine_Sync_DL
_Engine_Request_ZeroTorque = TRUE A Engine_ZeroTorque = FALSE A Engine_WaitForZero /I Engi
" Clutch = FALSE ne

= time+tick < Engine_Request_ZeroTorqueT + Engine_Zero DL

_ Clutch_Request_Open = TRUE A Clutch_Open = FALSE A Error_Clutch_Open = FALSE /I Clutch

= time+tick < Clutch_Request_OpenT + Clutch_Open_DL

_ Clutch_Request_Close = TRUE A Clutch_Close = FALSE A Error_Clutch_Close = FALSE /I Clutch

= time+tick < Clutch_Request_CloseT + Clutch_Close_DL
Gear_Request_Release = TRUE A Gear_Release = FALSE A Error_Gear_Release = FALSE Il Gear
= time+tick < Gear_Request_ReleaseT + Gear_Release_DL

. Gear_Request_Set = TRUE A Gear_Set = FALSE A Error_Gear_Set = FALSE Il Gear

= time+tick < Gear_Request_SetT + Gear_Set DL

. time :=time + tick
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Machine m10

MACHINE

1
1
1
1

Deadline(RequestFromNeu, FromNeu_SyncSpeed Vv FromNeu_RequestOpenClutch, Sync_DL)

Expiry(RequestFromNeu, FromNeu_SyncSpeed,Sync_EX)
Delay(RequestFromNeu, FromNeu_RequestOpenClutch, OpenClutch_Sync_DE)
Deadline(FromNeu_RequestOpenClutch, FromNeu_RequestOpenClutch ¥ FromNeu_OpenClutch v Error_

FromNeu_OpenClutch, OpenClutch_DL)

/I Deadline(FromNeu_SyncSpeed, FromNeu_SetGear_NoClutch v Error_FromNeu_SetGear_NoClutch, SetGe
ar_DL)

/I Deadline(FromNeu_OpenClutch, FromNeu_SetGear_Clutch v Error_FromNeu_SetGear_Clutch, SetGear_
DL)

/I Deadline(FromNeu_SetGear_Clutch, FromNeu_CloseClutch v Error_FromNeu_CloseClutch, CloseClutch_
DL)

/I Deadline(RequestNoNeu, NoNeu_ZeroTorque V¥ NoNeu_RequestOpenClutch_Releasing, Zero_DL)

/I Expiry(RequestNoNeu, NoNeu_ZeroTorque, Zero_EX)

/I Delay(RequestNoNeu, NoNeu_RequestOpenClutch_Releasing, OpenClutch_Zero_DE)

/I Deadline(NoNeu_RequestOpenClutch_Releasing, NoNeu_OpenClutch_Releasing  Error_NoNeu_OpenClut

ch_Releasing, OpenClutch_DL)

I
I
_bu)
I
I
I
I

Deadline(NoNeu_ZeroTorque, NoNeu_Release_NoClutch v Error_NoNeu_Release_NoClutch, Release_DL)
Deadline(NoNeu_OpenClutch_Releasing, NoNeu_Release_Clutch v Error_NoNeu_Release_Clutch, Release

Deadline(NoNeu_Release_NoClutch, NoNeu_SyncSpeed ¥ NoNeu_RequestOpenClutch_Setting, Sync_DL)
Expiry(NoNeu_Release_NoClutch, NoNeu_SyncSpeed,Sync_EX)

Delay(NoNeu_Release_NoClutch, NoNeu_RequestOpenClutch_Setting, OpenClutch_Sync_DE)
Deadline(NoNeu_RequestOpenClutch_Setting, NoNeu_OpenClutch_Setting 1V Error_NoNeu_OpenClutch_Se

tting, OpenClutch_DL)

1
1

Deadline(NoNeu_SyncSpeed, NoNeu_SetGear_NoClutch v Error_NoNeu_SetGear_NoClutch, SetGear_DL)
Deadline(NoNeu_OpenClutch_Setting, NoNeu_SetGear_SettingClutch v Error_NoNeu_SetGear_SettingClut

ch, SetGear_DL)

I

Deadline(NoNeu_SetGear_SettingClutch, NoNeu_CloseClutch_Setting ¥ Error_NoNeu_CloseClutch_Setting

, CloseClutch_DL)

1

Deadline(NoNeu_Release_Clutch, NoNeu_SetGear_ReleasingClutch v Error_NoNeu_SetGear_ReleasingCl

utch, SetGear_DL)

1

Deadline(NoNeu_SetGear_ReleasingClutch, NoNeu_CloseClutch_Releasing v Error_NoNeu_CloseClutch_

Releasing, CloseClutch_DL)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Deadline(RequestToNeu, ToNeu_ZeroTorque VV ToNeu_RequestOpenClutch, Zero_DL)
Expiry(RequestToNeu, ToNeu_ZeroTorque, Zero_EX)

Delay(RequestToNeu, ToNeu_RequestOpenClutch, OpenClutch_Zero_DE)
Deadline(ToNeu_RequestOpenClutch, ToNeu_OpenClutch v Error_ToNeu_OpenClutch, OpenClutch_DL)
Deadline(ToNeu_ZeroTorque, ToNeu_Release_NoClutch V Error_ToNeu_Release_NoClutch, Release_DL)
Deadline(ToNeu_OpenClutch, ToNeu_Release_Clutch v Error_ToNeu_Release_Clutch, Release_DL)
Deadline(ToNeu_Release_Clutch, ToNeu_CloseClutch v Error_ToNeu_CloseClutch, CloseClutch_DL)

Deadline(Channel_RequestFromNeu, Channel_Request_SyncSpeed, Channel_DL)
Deadline(Channel_NoNeu_Release_NoClutch,Channel_Request_SyncSpeed,Channel_DL)
Deadline(Channel_RequestToNeu, Channel_Request_ZeroTorque,Channel_DL)
Deadline(Channel_RequestNoNeu, Channel_Request_ZeroTorque, Channel_DL)
Deadline(Channel_ZeroTorque, Channel_ToNeu_ZeroTorque, Channel_DL)
Deadline(Channel_SyncSpeed, Channel_FromNeu_SyncSpeed,Channel_DL)
Deadline(Channel_FromNeu_RequestOpenClutch, Channel_Clutch_Request_Open,Channel_DL )
Deadline(Channel_ToNeu_RequestOpenClutch, Channel_Request_Open,Channel_DL )
Deadline(Channel_NoNeu_RequestOpenClutch_Releasing, Channel_Request_Open, Channel_DL )
Deadline(Channel_NoNeu_RequestOpenClutch_Setting, Channel_Request_Open, Channel_DL )
Deadline(Channel_FromNeu_SetGear_Clutch, Channel_Request_Close, Channel_DL )
Deadline(Channel_NoNeu_SetGear_ReleasingClutch, Channel_Request_Close, Channel_DL )
Deadline(Channel_NoNeu_SetGear_SettingClutch, Channel_Request_Close, Channel_DL )
Deadline(Channel_ToNeu_Release_Clutch, Channel_Request_Close, Channel_DL )
Deadline(Channel_Open, Channel_FromNeu_OpenClutch v Channel_ToNeu_OpenClutch v
Channel_NoNeu_OpenClutch_Releasing v Channel_NoNeu_OpenClutch_Setting, Channel_DL)
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
I
1
L)
1
I
I
1
I

REFINES

m9

SEES

c6

VARIABLES
time /I Time

isNeu

Deadline(Channel_Close, Channel_FromNeu_CloseClutch ¥ Channel_ToNeu_CloseClutch v
Channel_NoNeu_CloseClutch_Releasing ¥ Channel_NoNeu_CloseClutch_Setting, Channel_DL )
Deadline(Channel_ToNeu_ZeroTorque, Channel_Request_Release, Channel_DL )
Deadline(Channel_ToNeu_OpenClutch, Channel_Request_Release, Channel_DL )
Deadline(Channel_NoNeu_ZeroTorque, Channel_Request_Release, Channel_DL )
Deadline(Channel_NoNeu_OpenClutch_Releasing, Channel_Request_Release, Channel_DL )
Deadline(Channel_NoNeu_SyncSpeed, Channel_Request_Set, Channel_DL )
Deadline(Channel_NoNeu_OpenClutch_Setting, Channel_Request_Set, Channel_DL )
Deadline(Channel_NoNeu_Release_Clutch, Channel_Request_Set, Channel_DL )
Deadline(Channel_FromNeu_SyncSpeed, Channel_Set, Channel_DL )
Deadline(Channel_ToNeu_OpenClutch, Channel_Set, Channel_DL )

Deadline(Channel_Release, Channel_ToNeu_Release_Clutch v Channel_ToNeu_Release_NoClutch v/
Channel_NoNeu_Release_NoClutch 1 Channel_NoNeu_Release_Clutch, Channel DL )
Deadline(Channel_Set, Channel_FromNeu_SetGear_Clutch v Channel_FromNeu_SetGear_NoClutch v
Channel_NoNeu_SetGear_NoClutch v Channel_NoNeu_SetGear_ReleasingClutch
 Channel_NoNeu_SetGear_SettingClutch, Channel_DL )

Deadline(Engine_Request_SyncSpeed, Engine_SyncSpeed v Engine_WaitForSyncClutch, Engine_Sync_DL)
Deadline(Engine_Request_ZeroTorque, Engine_ZeroTorque V Engine_WaitForZeroClutch, Engine_Zero_D

Deadline(Clutch_Request_Open, Clutch_Open v Error_Clutch_Open, Clutch_Open_DL)
Deadline(Clutch_Request_Close, Clutch_Close v Error_Clutch_Close, Clutch_Close_DL)
Deadline(Gear_Request_Release, Gear_Release VV Error_Gear_Release, Gear_Release_DL)
Deadline(Gear_Request_Set, Gear_Set VV Error_Gear_Set, Gear_Set_DL)

/I Gear Status

RequestFromNeu /I Flags
FromNeu_SyncSpeed /I Senariol
FromNeu_RequestOpenClutch /I Senariol Flag
FromNeu_OpenClutch /I Flage
FromNeu_SetGear_NoClutch /I Flage
FromNeu_SetGear_Clutch /I Flage
FromNeu_CloseClutch Il Flage
Error_FromNeu_OpenClutch /I Flage
Error_FromNeu_SetGear_NoClutch /I Flage
Error_FromNeu_SetGear_Clutch Il Flage
Error_FromNeu_CloseClutch /Il Senariol
RequestFromNeuT /I Time
FromNeu_OpenClutchT /I TIME
FromNeu_SyncSpeedT /I TIME
FromNeu_SetGear_ClutchT /I TIME

RequestToNeu

/I Flags

ToNeu_ZeroTorque /I Senario3 Flage
ToNeu_RequestOpenClutch /I Senario3 Flag
ToNeu_OpenClutch /I Senario3 Flage
Error_ToNeu_OpenClutch /I 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 /I Senario3 Flage
RequestToNeuT /I Time

ToNeu_ZeroTorqueT /I TIME
ToNeu_OpenClutchT /I TIME
ToNeu_Release_ClutchT /I TIME

RequestNoNeu

/I Flags

NoNeu_ZeroTorque /I Senario2 Flage
NoNeu_Release_NoClutch /I Senario2 Flage
NoNeu_RequestOpenClutch_Releasing /I Senario2 Flag
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NoNeu_OpenClutch_Releasing /I Senario2 Flage
NoNeu_Release_Clutch /I Senario2 Flage
NoNeu_SyncSpeed /I Senario2 Flage
NoNeu_RequestOpenClutch_Setting /I Senario2 Flag
NoNeu_OpenClutch_Setting /I Senario2 Flage
NoNeu_SetGear_NoClutch /I Senario2 Flage
NoNeu_SetGear_ReleasingClutch /I Senario2 Flage
NoNeu_SetGear_SettingClutch /I Senario2 Flage
NoNeu_CloseClutch_Releasing /I Senario2 Flage
NoNeu_CloseClutch_Setting /I Senario2 Flage
Error_NoNeu_OpenClutch_Releasing /I Senario2 Flage
Error_NoNeu_Release_Clutch /I Senario2 Flage
Error_NoNeu_Release_NoClutch /I Senario2 Flage
Error_NoNeu_OpenClutch_Setting /I 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 /I Senario2 Flage
Error_NoNeu_CloseClutch_Setting /I Senario2 Flage
RequestNoNeuT /I Time

NoNeu_ZeroTorqueT /I Senario2 Time
NoNeu_Release NoClutchT /I Senario2 Time
NoNeu_OpenClutch_ReleasingT /I Senario2 Time
NoNeu_Release_ClutchT /I Senario2 Time
NoNeu_SetGear_ReleasingClutchT /I Senario2 Time
NoNeu_SetGear_SettingClutchT /I Senario2 Time
NoNeu_SyncSpeedT /I Senario2 Time
NoNeu_OpenClutch_SettingT /I Senario2 Time
FromNeu_RequestOpenClutchT /I Senariol Time
ToNeu_RequestOpenClutchT /I Senario3 Time
NoNeu_RequestOpenClutch_ReleasingT /I Senario2 Time
NoNeu_RequestOpenClutch_SettingT /I Senario2 Time
Engine_SyncSpeed /I Engine Flags
Engine_WaitForSyncClutch /I Engine Flgas
Engine_ZeroTorque /I Engine Flgas
Engine_WaitForZeroClutch /I Engine Flgas
Engine_Request_SyncSpeed /I Engine Flgas
Engine_Request_ZeroTorque /I Engine Flgas
Engine_Request_SyncSpeedT /I Engine Time
Engine_Request_ZeroTorqueT /I Engine Time
Engine_SyncSpeedT /I Engine Flags
Engine_ZeroTorqueT /I Engine Flgas

Engine_time /I Engine_time

Clutch_Request_Open /I Clutch Flags
Clutch_Request_Close /I Clutch Flags

Clutch_Open /I Clutch Flags

Error_Clutch_Open /I Clutch Flags

Clutch_Close /I Clutch Flags

Error_Clutch_Close /I Clutch Flags
Clutch_Request_OpenT /I Clutch Time
Clutch_Request_CloseT /I Clutch Time
Clutch_OpenT /I Clutch Flags

Clutch_CloseT /I Clutch Flags

Clutch_time /I Clutch_time

Gear_Request_Release /I Gear Flags
Gear_Request_Set /I Gear Flags

Gear_Release /I Gear Flags

Error_Gear_Release /I Gear Flags

Gear_Set /I Gear Flags

Error_Gear_Set /I Gear Flags
Gear_Request_ReleaseT /I Gear Time
Gear_Request_SetT /I Gear Time

Gear_ReleaseT /I Gear Flags

Gear_SetT /I Gear Flags

Gear_time /I Gear_time

Channel_RequestFromNeu /I ChannelFlags
Channel_FromNeu_SyncSpeed /I ChannelSenariol
Channel_FromNeu_RequestOpenClutch /I Channel Senariol Flag
Channel_FromNeu_OpenClutch /I ChannelFlage
Channel_FromNeu_SetGear_Clutch /I ChannelFlage
Channel_FromNeu_SetGear_NoClutch /I ChannelFlage
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Channel_FromNeu_CloseClutch

Channel_RequestFromNeuT

Channel_FromNeu_OpenClutchT
Channel_FromNeu_SyncSpeedT
Channel_FromNeu_SetGear_ClutchT
Channel_FromNeu_RequestOpenClutchT

/I ChannelFlags

Channel_RequestToNeu
Channel_ToNeu_ZeroTorque

Channel_ToNeu_RequestOpenClutch

Channel_ToNeu_OpenClutch

Channel_ToNeu_Release_Clutch
Channel_ToNeu_Release_NoClutch

Channel_ToNeu_CloseClutch
Channel_RequestToNeuT
Channel_ToNeu_ZeroTorqueT
Channel_ToNeu_OpenClutchT

Channel_ToNeu_Release_ClutchT
Channel_ToNeu_RequestOpenClutchT
/I ChannelFlags

Channel_RequestNoNeu
Channel_NoNeu_ZeroTorque

Channel_NoNeu_Release_NoClutch
Channel_NoNeu_RequestOpenClutch_Releasing
Channel_NoNeu_OpenClutch_Releasing
Channel_NoNeu_Release_Clutch

Channel_NoNeu_SyncSpeed

Channel_NoNeu_RequestOpenClutch_Setting
Channel_NoNeu_OpenClutch_Setting
Channel_NoNeu_SetGear_ReleasingClutch
Channel_NoNeu_SetGear_SettingClutch
Channel_NoNeu_SetGear NoClutch
Channel_NoNeu_CloseClutch_Releasing
Channel_NoNeu_CloseClutch_Setting

Channel_RequestNoNeuT

/I ChannelFlage
/I Channel_Time
/I ChannelTIME
/I ChannelTIME
/I ChannelTIME

/I ChannelSenario3 Flage

/I ChannelSenario3 Flage

/I Channel Senario3 Flage
/I Channel_Time
/I ChannelTIME
/I ChannelTIME

/I ChannelTIME

/I ChannelSenario2 Flage

/I ChannelSenario2 Flage

/[ ChannelTime

/I Channel Senariol Time

/I ChannelSenario3 Flag

/I Channel Senario3 Flage
/I Channel Senario3 Flage

/I Channel Senario3 Time

/I ChannelSenario2 Flage

/I Channel Senario2 Flag
/I ChannelSenario2 Flage

/I ChannelSenario2 Flage

/I Channel Senario2 Flag
/I ChannelSenario2 Flage
/I ChannelSenario2 Flage
/I ChannelSenario2 Flage
/I ChannelSenario2 Flage
/I ChannelSenario2 Flage
/I ChannelSenario2 Flage

Channel_NoNeu_ZeroTorqueT /I ChannelSenario2 Time
Channel_NoNeu_Release_NoClutchT /I ChannelSenario2 Time
Channel_NoNeu_OpenClutch_ReleasingT /I Channelenario2 Time
Channel_NoNeu_Release_ClutchT /I ChannelSenario2 Time
Channel_NoNeu_SetGear_ReleasingClutchT /I Channel Senario2 Time
Channel_NoNeu_SetGear_SettingClutchT /I ChannelSenario2 Time
Channel_NoNeu_SyncSpeedT /I ChannelSenario2 Time
Channel_NoNeu_OpenClutch_SettingT /I ChannelSenario2 Time
Channel_NoNeu_RequestOpenClutch_ReleasingT /I Channel Senario2 Time
Channel_NoNeu_RequestOpenClutch_SettingT /I Channel Senario2 Time
Channel_Request_SyncSpeed /I Channel Engine Flags
Channel_Request_ZeroTorque /I Channel Engine Flgas
Channel_SyncSpeed /I Channel Engine Flags

Channel_ZeroTorque /I Channel Engine Flgas

Channel_SyncSpeedT /I Channel Engine Flags

Channel_ZeroTorqueT /I Channel Engine Flgas

Channel_Request_SyncSpeedT
Channel_Request_ZeroTorqueT
Channel_Request_Open
Channel_Request_Close
Channel_Open
Channel_Close
Channel_OpenT
Channel_CloseT
Channel_Request_OpenT
Channel_Request_CloseT
Channel_Request_Release
Channel_Request_Set
Channel_Release
Channel_Set
Channel_ReleaseT
Channel_SetT
Channel_Request_ReleaseT
Channel_Request_SetT
Channel_time

INVARIANTS

| 92

invl : {Channel_RequestFromNeu, Channel_FromNeu_SyncSpeed ,

/I Channel Engine Flags
/I Channel Engine Flgas

/I Channel Clutch Flags
/I Channel Clutch Flags
/I Channel Clutch Flags

/I Channel Clutch Flags

/I Channel Clutch Flags

/I Channel Clutch Flags

/I Channel Clutch Flags
/I Channel Clutch Flags
/I Channel Gear Flags

/I Channel Gear Flags
/I Channel Gear Flags
/I Channel Gear Flags
/I Channel Gear Flags
/I Channel Gear Flags

/I Channel Gear Flags

/I Channel Gear Flags
/I CHnanel time
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Channel_FromNeu_RequestOpenClutch ,Channel_FromNeu_OpenClutch ,
Channel_FromNeu_SetGear_Clutch ,Channel_FromNeu_SetGear_NoClutch ,
Channel_FromNeu_CloseClutch , Channel_RequestToNeu ,
Channel_ToNeu_ZeroTorque ,Channel_ToNeu_RequestOpenClutch,
Channel_ToNeu_OpenClutch ,Channel_ToNeu_Release_Clutch,
Channel_ToNeu_Release_NoClutch, Channel_ToNeu_CloseClutch,
Channel_RequestNoNeu,Channel_NoNeu_ZeroTorque,
Channel_NoNeu_Release_NoClutch ,Channel_NoNeu_RequestOpenClutch_Releasing,
Channel_NoNeu_OpenClutch_Releasing,Channel_NoNeu_Release_Clutch,
Channel_NoNeu_SyncSpeed,Channel_NoNeu_RequestOpenClutch_Setting ,
Channel_NoNeu_OpenClutch_Setting,Channel_NoNeu_SetGear_ReleasingClutch,
Channel_NoNeu_SetGear_SettingClutch,Channel_NoNeu_SetGear_NoClutch,
Channel_NoNeu_CloseClutch_Releasing,Channel_NoNeu_CloseClutch_Setting,
Channel_Request_SyncSpeed,Channel_Request_ZeroTorque,
Channel_SyncSpeed,Channel_ZeroTorque,Channel_Request_Open,
Channel_Request_Close,Channel_Open, Channel_Close,
Channel_Request_Release,Channel_Request_Set,Channel_Release,
Channel_Set} € P(BOOL)
{Channel_RequestFromNeuT ,

Channel_FromNeu_OpenClutchT ,Channel_FromNeu_SyncSpeedT ,
Channel_FromNeu_SetGear_ClutchT ,Channel_FromNeu_RequestOpenClutchT,
Channel_RequestToNeuT, Channel_ToNeu_ZeroTorqueT ,
Channel_ToNeu_OpenClutchT, Channel_ToNeu_Release_ClutchT
Channel_ToNeu_RequestOpenClutchT, Channel_RequestNoNeuT,
Channel_NoNeu_Release_NoClutchT,Channel_NoNeu_OpenClutch_ReleasingT,
Channel_NoNeu_Release_ClutchT,Channel_NoNeu_SetGear_ReleasingClutchT,

inv2 : Channel_NoNeu_SetGear_SettingClutchT,Channel_NoNeu_SyncSpeedT,
Channel_NoNeu_OpenClutch_SettingT,Channel_NoNeu_RequestOpenClutch_ReleasingT ,
Channel_NoNeu_RequestOpenClutch_SettingT,Channel_NoNeu_ZeroTorqueT,
Channel_SyncSpeedT, Channel_ZeroTorqueT,
Channel_Request_SyncSpeedT, Channel_Request_ZeroTorqueT,
Channel_OpenT,Channel_CloseT, Channel_Request_OpenT,
Channel_Request_CloseT, Channel_ReleaseT,Channel_SetT,
Channel_Request_ReleaseT, Channel_Request_SetT,
Channel_time, Engine_time, Gear_time, Clutch_time} € N

inv3 : Channel_RequestFromNeu = RequestFromNeu

inv4d : Channel_FromNeu_SyncSpeed = FromNeu_SyncSpeed

inv5 : Channel_FromNeu_RequestOpenClutch = FromNeu_RequestOpenClutch

invé : Channel_FromNeu_OpenClutch = FromNeu_OpenClutch

inv7 : Channel_FromNeu_SetGear_Clutch = FromNeu_SetGear_Clutch

inv8 : Channel_FromNeu_SetGear_NoClutch = FromNeu_SetGear_NoClutch

inv9 : Channel_FromNeu_CloseClutch = FromNeu_CloseClutch

invl0 : Channel_RequestFromNeuT = RequestFromNeuT

invll : Channel_FromNeu_OpenClutchT = FromNeu_OpenClutchT

invl2 : Channel_FromNeu_SyncSpeedT = FromNeu_SyncSpeedT

invl3 : Channel_FromNeu_SetGear_ClutchT = FromNeu_SetGear_ClutchT

invl4 : Channel_FromNeu_RequestOpenClutchT = FromNeu_RequestOpenClutchT

invl5 : Channel_RequestToNeu = RequestToNeu

invl6 : Channel_ToNeu_ZeroTorque = ToNeu_ZeroTorque

invl7 : Channel_ToNeu_RequestOpenClutch = ToNeu_RequestOpenClutch

invl8 : Channel_ToNeu_OpenClutch = ToNeu_OpenClutch

invl9 : Channel_ToNeu_Release_Clutch = ToNeu_Release_Clutch

inv20 : Channel_ToNeu_Release_NoClutch = ToNeu_Release_NoClutch

inv21 : Channel_ToNeu_CloseClutch = ToNeu_CloseClutch

inv22 : Channel_RequestToNeuT = RequestToNeuT

inv23 : Channel_ToNeu_ZeroTorqueT = ToNeu_ZeroTorqueT

inv24 : Channel_ToNeu_OpenClutchT = ToNeu_OpenClutchT

inv25 : Channel_ToNeu_Release_ClutchT = ToNeu_Release_ClutchT

inv26 : Channel_ToNeu_RequestOpenClutchT = ToNeu_RequestOpenClutchT

inv27 : Channel_RequestNoNeu = RequestNoNeu

inv28 : Channel_NoNeu_ZeroTorque = NoNeu_ZeroTorque

inv29 : Channel_NoNeu_Release_NoClutch = NoNeu_Release_NoClutch

inv30 : Channel_NoNeu_RequestOpenClutch_Releasing = NoNeu_RequestOpenClutch_Releasing

inv31 : Channel_NoNeu_OpenClutch_Releasing = NoNeu_OpenClutch_Releasing

inv32 : Channel_NoNeu_Release_Clutch = NoNeu_Release_Clutch
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inv33 : Channel_NoNeu_SyncSpeed = NoNeu_SyncSpeed
inv34 : Channel_NoNeu_RequestOpenClutch_Setting = NoNeu_RequestOpenClutch_Setting
inv35 : Channel_NoNeu_OpenClutch_Setting = NoNeu_OpenClutch_Setting
inv36 : Channel_NoNeu_SetGear_ ReleasingClutch = NoNeu_SetGear_ReleasingClutch
inv37 : Channel_NoNeu_SetGear SettingClutch = NoNeu_SetGear_SettingClutch
inv38 : Channel_NoNeu_SetGear_NoClutch = NoNeu_SetGear_NoClutch
inv39 : Channel_NoNeu_CloseClutch_Releasing = NoNeu_CloseClutch_Releasing
inv40 : Channel_NoNeu_CloseClutch_Setting = NoNeu_CloseClutch_Setting
inv4l : Channel_RequestNoNeuT = RequestNoNeuT
inv4d2 : Channel_NoNeu_ZeroTorqueT = NoNeu_ZeroTorqueT
inv43 : Channel_NoNeu_Release_NoClutchT = NoNeu_Release_NoClutchT
inv44 : Channel_NoNeu_OpenClutch_ReleasingT = NoNeu_OpenClutch_ReleasingT
invd5 : Channel_NoNeu_Release_ClutchT = NoNeu_Release_ClutchT
invd6 : Channel_NoNeu_SetGear_ReleasingClutchT = NoNeu_SetGear_ReleasingClutchT
inv4d7 : Channel_NoNeu_SetGear_ SettingClutchT = NoNeu_SetGear_SettingClutchT
inv48 : Channel_NoNeu_SyncSpeedT = NoNeu_SyncSpeedT
inv49 : Channel_NoNeu_OpenClutch_SettingT = NoNeu_OpenClutch_SettingT
inv50 : Channel_NoNeu_RequestOpenClutch_ReleasingT = NoNeu_RequestOpenClutch_ReleasingT
inv51 : Channel_NoNeu_RequestOpenClutch_SettingT = NoNeu_RequestOpenClutch_SettingT
inv52 : Channel_Request_SyncSpeed = Engine_Request_SyncSpeed
inv53 : Channel_Request_ZeroTorque = Engine_Request_ZeroTorque
inv54 : Channel_SyncSpeed = Engine_SyncSpeed
invb5 : Channel_ZeroTorque = Engine_ZeroTorque
inv56 : Channel_SyncSpeedT = Engine_SyncSpeedT
inv57 : Channel_ZeroTorqueT = Engine_ZeroTorqueT
inv58 : Channel_Request_SyncSpeedT = Engine_Request_SyncSpeedT
inv59 : Channel_Request_ZeroTorqueT = Engine_Request_ZeroTorqueT
inv60 : Channel_Request_Open = Clutch_Request_Open
inv6l : Channel_Request_Close = Clutch_Request_Close
inv62 : Channel_Open = Clutch_Open
inv63 : Channel_Close = Clutch_Close
inv64 : Channel_OpenT = Clutch_OpenT
inve5 : Channel_CloseT = Clutch_CloseT
inv66 : Channel_Request_OpenT = Clutch_Request_OpenT
inv67 : Channel_Request_CloseT = Clutch_Request_CloseT
inv68 : Channel_Request_Release = Gear_Request_Release
inv69 : Channel_Request_Set = Gear_Request_Set
inv70 : Channel_Release = Gear_Release
inv71 : Channel_Set = Gear_Set
inv72 : Channel_ReleaseT = Gear_ReleaseT
inv73 : Channel_SetT = Gear_SetT
inv74 : Channel_Request_ReleaseT = Gear_Request_ReleaseT
inv75 : Channel_Request_SetT = Gear_Request_SetT
inv76 : Channel_time = time
inv77 : Engine_time = time
inv78 : Clutch_time = time
inv79 : Gear_time = time
EVENTS
INITIALISATION 2
extended
STATUS
ordinary
BEGIN
actl : time =0
act2 : isNeu -=TRUE
act3 : RequestNoNeu :=FALSE
act4 : RequestToNeu -=FALSE
acts5 : RequestFromNeu :=FALSE
acté : RequestFromNeuT :=0
act7 : RequestNoNeuT :=0
act8 : RequestToNeuT =0
act9 : FromNeu_SyncSpeed :=FALSE
actl0 : FromNeu_OpenClutch :=FALSE
actll : FromNeu_SetGear NoClutch :=FALSE
actl2 : FromNeu_SetGear_Clutch -=FALSE
actl3 : FromNeu_CloseClutch :==FALSE
actl4 : Error_FromNeu_OpenClutch :=FALSE
actl5 : Error_FromNeu_SetGear_NoClutch :=FALSE
actlé : Error_FromNeu_SetGear_Clutch :=FALSE
actl7? : Error_FromNeu_CloseClutch :=FALSE
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actl8
actl9
act20
act21
act22
act23
act24
act25
act26
act27
act28
act29
act30
act3l
act32
act33
act34
act35
act36
act37
act38
act39
act40
act4l
act42
act43
act44
act45
act46
act47
act48
act49
acts50
actsl
acts2
acts53
actb4
actsh
actb6
acts7
acts8
act59
act60
act6l
act62
act63
acté4
act6s
act66
act67
act68
acte9
act70
act71
act72
act73
act74
act75
act76
act77
act78
act79
act80
actg8l
act82
act83
actg84
act85
act86

FromNeu_OpenClutchT :=0
FromNeu_SyncSpeedT =0
FromNeu_SetGear_ClutchT :=0
ToNeu_ZeroTorque := FALSE

ToNeu_OpenClutch :=FALSE
Error_ToNeu_OpenClutch :=FALSE
ToNeu_Release_NoClutch:=FALSE
Error_ToNeu_Release_NoClutch:= FALSE
ToNeu_Release_Clutch:= FALSE
Error_ToNeu_Release_Clutch :=FALSE
ToNeu_CloseClutch:=FALSE
Error_ToNeu_CloseClutch := FALSE
ToNeu_ZeroTorqueT =0

ToNeu_OpenClutchT :=0
ToNeu_Release_ClutchT:=0

NoNeu_ZeroTorque := FALSE
NoNeu_OpenClutch_Releasing == FALSE
NoNeu_Release_NoClutch :== FALSE
NoNeu_Release_Clutch == FALSE
NoNeu_SyncSpeed :=FALSE
NoNeu_OpenClutch_Setting -=FALSE
NoNeu_SetGear_NoClutch := FALSE
NoNeu_SetGear_ReleasingClutch == FALSE
NoNeu_SetGear_SettingClutch == FALSE
NoNeu_CloseClutch_Releasing == FALSE
NoNeu_CloseClutch_Setting == FALSE
Error_NoNeu_OpenClutch_Releasing -== FALSE
Error_NoNeu_Release_NoClutch:= FALSE
Error_NoNeu_Release_Clutch:=FALSE
Error_NoNeu_OpenClutch_Setting :==FALSE
Error_NoNeu_SetGear_NoClutch:= FALSE
Error_NoNeu_SetGear_ReleasingClutch = FALSE
Error_NoNeu_SetGear_SettingClutch:= FALSE
Error_NoNeu_CloseClutch_Releasing -=FALSE
Error_NoNeu_CloseClutch_Setting ~=FALSE
NoNeu_ZeroTorqueT:=0
NoNeu_Release_NoClutchT =0
NoNeu_OpenClutch_ReleasingT =0
NoNeu_Release_ClutchT =0

NoNeu_SyncSpeedT =0
NoNeu_OpenClutch_SettingT-=0
NoNeu_SetGear_ReleasingClutchT =0
NoNeu_SetGear_SettingClutchT =0
Engine_SyncSpeed :=FALSE
Engine_WaitForSyncClutch :=FALSE
Engine_ZeroTorque :=FALSE
Engine_WaitForZeroClutch :=FALSE
Clutch_Open :=FALSE

Error_Clutch_Open :=FALSE

Clutch_Close :=FALSE

Error_Clutch_Close :=FALSE

Gear_Release :=FALSE

Error_Gear_Release :=FALSE

Gear_Set :=FALSE

Error_Gear_Set :=FALSE
FromNeu_RequestOpenClutch =FALSE
ToNeu_RequestOpenClutch :=FALSE
NoNeu_RequestOpenClutch_Releasing :=FALSE
NoNeu_RequestOpenClutch_Setting :=FALSE
FromNeu_RequestOpenClutchT =0
ToNeu_RequestOpenClutchT :=0
NoNeu_RequestOpenClutch_ReleasingT =0
NoNeu_RequestOpenClutch_SettingT =0
Engine_Request_SyncSpeed :=FALSE /I Engine Flgas
Engine_Request_ZeroTorque :=FALSE /I Engine Flgas
Clutch_Request_Open :=FALSE /I Clutch Flags
Clutch_Request_Close :=FALSE /I Clutch Flags
Gear_Request_Release :=FALSE /I Gear Flags
Gear_Request_Set :=FALSE /I Gear Flags
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actg87
act88
act89
acto0
actol
act92
acto3
acto4
actos
acto6
acto7
acto8
act99

act100

act101
act102
act103

act105
act106
act107
act108
act109
act110
actlll
actl12
actl13

actl15
actll6
actl17
act118
actl19
act120
actl21
actl22
act123

actl25
actl26
act127
act128
act129
act130
act131l
actl32
actl33

actl35
actl36
act137
act138
act139
act140
act141
act142
act143

act145
act146
act147
act148
act149
act150
actl51
actl52
actl53

actl55
actls6
actls7

Engine_Request_SyncSpeedT :=0 /I Engine Time
Engine_Request_ZeroTorqueT =0 /I Engine Time
Clutch_Request_OpenT =0 /I Clutch Time
Clutch_Request_CloseT =0 /I Clutch Time
Gear_Request_ReleaseT :=0 /I Gear Time
Gear_Request_SetT =0 /I Gear Time
Engine_SyncSpeedT :=0 /I Engine Flags
Engine_ZeroTorqueT =0 /I Engine Flgas
Clutch_OpenT :=0 /I Clutch Flags
Clutch_CloseT =0 /I Clutch Flags
Gear_ReleaseT =0 /I Gear Flags

Gear_SetT =0 /I Gear Flags

Channel_RequestFromNeu :=FALSE /I ChannelFlags
. Channel_FromNeu_SyncSpeed :=FALSE /I ChannelSenariol
: Channel_FromNeu_RequestOpenClutch :=FALSE /I Channel Senariol Flag
: Channel_FromNeu_OpenClutch :=FALSE /I ChannelFlage
. Channel_FromNeu_SetGear_Clutch :=FALSE /I ChannelFlage
actlo4

Channel_FromNeu_SetGear_NoClutch :=FALSE /I ChannelFlage

: Channel_FromNeu_CloseClutch :=FALSE /I ChannelFlage

: Channel_RequestToNeu :=FALSE /I ChannelFlags

. Channel_ToNeu_ZeroTorque :=FALSE /I ChannelSenario3 Flage

: Channel_ToNeu_RequestOpenClutch :=FALSE /I ChannelSenario3 Flag
: Channel_ToNeu_OpenClutch :=FALSE /I ChannelSenario3 Flage

. Channel_ToNeu_Release_Clutch :=FALSE /I Channel Senario3 Flage

. Channel_ToNeu_Release_NoClutch :=FALSE /I Channel Senario3 Flage
. Channel_ToNeu_CloseClutch :=FALSE /I Channel Senario3 Flage

: Channel_RequestNoNeu :=FALSE /I ChannelFlags

actll4

Channel_NoNeu_ZeroTorque :=FALSE /I ChannelSenario2 Flage

. Channel_NoNeu_Release_NoClutch :=FALSE /I ChannelSenario2 Flage

: Channel_NoNeu_RequestOpenClutch_Releasing :=FALSE /I Channel Senario2 Flag
: Channel_NoNeu_OpenClutch_Releasing :=FALSE /I ChannelSenario2 Flage

. Channel_NoNeu_Release_Clutch :=FALSE /I ChannelSenario2 Flage

: Channel_NoNeu_SyncSpeed :=FALSE /I ChannelSenario2 Flage

. Channel_NoNeu_RequestOpenClutch_Setting :=FALSE /I Channel Senario2 Flag

. Channel_NoNeu_OpenClutch_Setting :=FALSE /I ChannelSenario2 Flage

. Channel_NoNeu_SetGear_ReleasingClutch :=FALSE /I ChannelSenario2 Flage

: Channel_NoNeu_SetGear_SettingClutch :==FALSE /I ChannelSenario2 Flage

actlz24
: Channel_NoNeu_CloseClutch_Releasing :=FALSE /I ChannelSenario2 Flage
. Channel_NoNeu_CloseClutch_Setting :=FALSE /I ChannelSenario2 Flage

. Channel_Request_SyncSpeed :=FALSE /I Channel Engine Flags

. Channel_Request_ZeroTorque :=FALSE /I Channel Engine Flgas

. Channel_SyncSpeed :=FALSE /I Channel Engine Flags

. Channel_ZeroTorque :=FALSE /I Channel Engine Flgas

. Channel_Request_Open :=FALSE /I Channel Clutch Flags

. Channel_Request_Close :=FALSE /I Channel Clutch Flags

: Channel_Open :=FALSE /I Channel Clutch Flags

actl34
: Channel_Request_Release :==FALSE /I Channel Gear Flags
. Channel_Request_Set :=FALSE /I Channel Gear Flags

. Channel_Release :=FALSE /I Channel Gear Flags

. Channel_Set :==FALSE /I Channel Gear Flags

: Channel_OpenT =0 /I Channel Clutch Flags

: Channel_CloseT :=0 /I Channel Clutch Flags

. Channel_Request_OpenT :=0 /I Channel Clutch Flags

. Channel_Request_CloseT =0 /I Channel Clutch Flags

. Channel_SyncSpeedT :=0 /I Channel Engine Flags

actl44

Channel_NoNeu_SetGear_NoClutch :=FALSE /I ChannelSenario2 Flage

Channel_Close :=FALSE /I Channel Clutch Flags

Channel_ZeroTorqueT :=0 /I Channel Engine Flgas

. Channel_Request_SyncSpeedT =0 /I Channel Engine Flags

. Channel_Request_ZeroTorqueT :=0 /I Channel Engine Flgas

: Channel_RequestNoNeuT :=0 /I ChannelTime

: Channel_NoNeu_ZeroTorqueT :=0 /I ChannelSenario2 Time

. Channel_NoNeu_Release_NoClutchT :=0 /I ChannelSenario2 Time

: Channel_NoNeu_OpenClutch_ReleasingT :=0 /I Channelenario2 Time

. Channel_NoNeu_Release_ClutchT :=0 /I ChannelSenario2 Time

. Channel_NoNeu_SetGear_ReleasingClutchT :=0 /I Channel Senario2 Time
. Channel_NoNeu_SetGear_SettingClutchT :=0 /I ChannelSenario2 Time
actls4

Channel_NoNeu_SyncSpeedT :=0 /I ChannelSenario2 Time

: Channel_NoNeu_OpenClutch_SettingT :=0 /I ChannelSenario2 Time
. Channel_NoNeu_RequestOpenClutch_ReleasingT :=0 /I Channel Senario2 Time
. Channel_NoNeu_RequestOpenClutch_SettingT :=0 /I Channel Senario2 Time
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actl58 : Channel_RequestToNeuT :=0 /I Channel_Time

actl59 : Channel_ToNeu_ZeroTorqueT :=0 /I ChannelTIME

actl60 : Channel_ToNeu_OpenClutchT :=0 /I ChannelTIME

actl61 : Channel_ToNeu_Release ClutchT :=0 /I ChannelTIME

actl62 : Channel_ToNeu_RequestOpenClutchT :=0 /I Channel Senario3 Time

actl63 : Channel_RequestFromNeuT :=0 /I Channel_Time

actl64 : Channel_FromNeu_OpenClutchT :=0 /I ChannelTIME

actle5 : Channel_FromNeu_SyncSpeedT :=0 /I ChannelTIME

actl66 : Channel_FromNeu_SetGear ClutchT :=0 /I ChannelTIME

actl67 : Channel_FromNeu_RequestOpenClutchT :=0 /I Channel Senariol Time

actl68 : Channel_ReleaseT :=0 /I Channel Gear Flags

actl69 : Channel_SetT :=0 /I Channel Gear Flags

actl70 : Channel_Request_ReleaseT :=0 /I Channel Gear Flags

actl7l : Channel_Request_SetT :=0 /I Channel Gear Flags

actl72 : Channel_time :=0 /I CHnanel time

actl73 : Gear_time :=0 /I Gear_time

actl74 : Engine_time :=0 /I Engine_time

actl75 : Clutch_time =0 /I Clutch_time
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

act2 : RequestFromNeuT := time

act3 : Channel_RequestFromNeu :=TRUE

actd : Channel_RequestFromNeuT :=Channel_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
act2 : RequestNoNeuT := time
act3 : Channel_RequestNoNeu :=TRUE
actd : Channel_RequestNoNeuT :=Channel_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
act2 : RequestToNeuT := time
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act3 : Channel_RequestToNeu :=TRUE
actd : Channel_RequestToNeuT :=Channel_time
END

FromNeu_SyncSpeed 2
STATUS

ordinary
REFINES

FromNeu_SyncSpeed
WHEN

grdl : RequestFromNeu = TRUE

grd2 : FromNeu_SyncSpeed = FALSE

grd3 : FromNeu_RequestOpenClutch = FALSE

grd4 : Channel_SyncSpeed = TRUE

grd5 : time < RequestFromNeuT + Sync_EX
THEN

actl : FromNeu_SyncSpeed := TRUE

act2 : FromNeu_SyncSpeedT := time

act3 : Channel_FromNeu_SyncSpeed :=TRUE

actd : Channel_FromNeu_SyncSpeedT :=Channel_time
END

FromNeu_RequestOpenClutch 2
extended
STATUS
ordinary
REFINES
FromNeu_RequestOpenClutch
WHEN
grdl : RequestFromNeu = TRUE
grd2 : FromNeu_SyncSpeed = FALSE
grd3 : FromNeu_RequestOpenClutch = FALSE
grd4 : time >RequestFromNeuT + OpenClutch_Zero DE
THEN
actl : FromNeu_RequestOpenClutch :=TRUE
act2 : FromNeu_RequestOpenClutchT :=time
act3 : Channel_FromNeu_RequestOpenClutch :=TRUE
actd : Channel_FromNeu_RequestOpenClutchT :=Channel_time
END

FromNeu_OpenClutch £
STATUS
ordinary
REFINES
FromNeu_OpenClutch
WHEN
grdl : FromNeu_RequestOpenClutch = TRUE
grd2 : Error_FromNeu_OpenClutch = FALSE
grd3 : FromNeu_OpenClutch = FALSE
grd4 : Channel_Open = TRUE
THEN
actl : FromNeu_OpenClutch := TRUE
act2 : FromNeu_OpenClutchT := time
act3 : Channel_FromNeu_OpenClutch :==TRUE
actd : Channel_FromNeu_OpenClutchT :=Channel_time
END

Error_FromNeu_OpenClutch 2
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
END
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FromNeu_SetGear_NoClutch =
STATUS

ordinary
REFINES

FromNeu_SetGear_NoClutch
WHEN

grdl : FromNeu_SyncSpeed = TRUE

grd2 : Error_FromNeu_SetGear_NoClutch = FALSE

grd3 : FromNeu_SetGear_NoClutch = FALSE

grd4 : Channel_Set = TRUE
THEN

actl : FromNeu_SetGear NoClutch := TRUE

act2 : isNeu:=FALSE

act3 : Channel_FromNeu_SetGear_NoClutch :== TRUE
END

Error_FromNeu_SetGear_NoClutch &
extended
STATUS

ordinary
REFINES

Error_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 : Error_FromNeu_SetGear_NoClutch := TRUE
END

FromNeu_SetGear_Clutch &
STATUS
ordinary
REFINES
FromNeu_SetGear_Clutch
WHEN
grdl : FromNeu_OpenClutch = TRUE
grd2 : Error_FromNeu_SetGear_Clutch = FALSE
grd3 : FromNeu_SetGear_Clutch = FALSE
grd4 : Channel_Set= TRUE
THEN
actl : FromNeu_SetGear_Clutch := TRUE
act2 : FromNeu_SetGear_ClutchT = time
act3 : Channel_FromNeu_SetGear_Clutch :=TRUE
act4 : Channel_FromNeu_SetGear_ClutchT :=Channel_time
END

Error_FromNeu_SetGear_Clutch 2
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
END

FromNeu_CloseClutch &
STATUS
ordinary
REFINES
FromNeu_CloseClutch
WHEN
grdl : FromNeu_SetGear_Clutch = TRUE
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grd2 : Error_FromNeu_CloseClutch = FALSE

grd3 : FromNeu_CloseClutch = FALSE

grd4 : Channel_Close = TRUE
THEN

actl : FromNeu_CloseClutch := TRUE

act2 : isNeu :=FALSE

act3 : Channel_FromNeu_CloseClutch := TRUE
END

Error_FromNeu_CloseClutch 2
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
END

ToNeu_ZeroTorque £ /I First Event of Senarion3
STATUS

ordinary
REFINES

ToNeu_ZeroTorque
WHEN

grdl : RequestToNeu = TRUE

grd2 : ToNeu_ZeroTorque = FALSE

grd3 : ToNeu_RequestOpenClutch = FALSE

grd4 : Channel_ZeroTorque = TRUE

grd5 : time <RequestToNeuT + Zero_EX
THEN

actl : ToNeu_ZeroTorque :== TRUE

act2 : ToNeu_ZeroTorqueT :=time

act3 : Channel_ToNeu_ZeroTorque :=TRUE

act4 : Channel_ToNeu_ZeroTorqueT :=Channel_time
END

ToNeu_RequestOpenClutch 2
extended
STATUS

ordinary
REFINES

ToNeu_RequestOpenClutch
WHEN

grdl : RequestToNeu = TRUE

grd2 : ToNeu_ZeroTorque = FALSE

grd3 : ToNeu_RequestOpenClutch = FALSE

grd4 : time >RequestToNeuT + OpenClutch_Zero DE
THEN

actl : ToNeu_RequestOpenClutch :=TRUE

act2 : ToNeu_RequestOpenClutchT :=time

act3 : Channel_ToNeu_RequestOpenClutch := TRUE

actd : Channel_ToNeu_RequestOpenClutchT := Channel_time
END

ToNeu_OpenClutch 2
STATUS
ordinary
REFINES
ToNeu_OpenClutch
WHEN
grdl : ToNeu_RequestOpenClutch = TRUE
grd2 : ToNeu_OpenClutch = FALSE
grd3 : Error_ToNeu_OpenClutch = FALSE
grd4 : Channel_Open = TRUE
THEN
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actl : ToNeu_OpenClutch := TRUE

act2 : ToNeu_OpenClutchT :=time

act3 : Channel_ToNeu_OpenClutch :=TRUE

act4 : Channel_ToNeu_OpenClutchT :=Channel_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
END

ToNeu_Release_NoClutch &
STATUS

ordinary
REFINES

ToNeu_Release_NoClutch
WHEN

grdl : ToNeu_ZeroTorque = TRUE

grd2 : ToNeu_Release_NoClutch = FALSE

grd3 : Error_ToNeu_Release_NoClutch = FALSE

grd4 : Channel_Release = TRUE
THEN

actl : ToNeu_Release_NoClutch := TRUE

act2 : isNeu:= TRUE

act3 : Channel_ToNeu_Release_NoClutch := TRUE
END

Error_ToNeu_Release NoClutch &
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
END

ToNeu_Release_Clutch &
STATUS
ordinary
REFINES
ToNeu_Release_Clutch
WHEN
grdl : ToNeu_OpenClutch = TRUE
grd2 : ToNeu_Release_Clutch = FALSE
grd3 : Error_ToNeu_Release_Clutch = FALSE
grd4 : Channel_Release = TRUE
THEN
actl : ToNeu_Release_Clutch :== TRUE
act2 : ToNeu_Release_ClutchT :=time
act3 : Channel_ToNeu_Release_Clutch :=TRUE
actd : Channel_ToNeu_Release_ClutchT :=Channel_time
END

Error_ToNeu_Release_Clutch 2

extended
STATUS
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ordinary
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
END

ToNeu_CloseClutch &
STATUS
ordinary
REFINES
ToNeu_CloseClutch
WHEN
grdl : ToNeu_ Release Clutch = TRUE
grd2 : ToNeu_CloseClutch = FALSE
grd3 : Error_ToNeu_CloseClutch = FALSE
grd4 : Channel_Close = TRUE
THEN
actl : ToNeu_CloseClutch := TRUE
act2 : isNeu:= TRUE
act3 : Channel_ToNeu_CloseClutch := TRUE
END

Error_ToNeu_CloseClutch & /I 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
END

NoNeu_ZeroTorque =2 /I First Event of Senarion2
STATUS
ordinary
REFINES
NoNeu_ZeroTorque
WHEN
grdl : RequestNoNeu = TRUE
grd2 : NoNeu_ZeroTorque = FALSE
grd3 : NoNeu_RequestOpenClutch_Releasing = FALSE
grd4 : time < RequestNoNeuT + Zero_EX
grd5 : Channel_ZeroTorque = TRUE
THEN
actl : NoNeu_ZeroTorque := TRUE
act2 : NoNeu_ZeroTorqueT :=time
act3 : Channel_NoNeu_ZeroTorque := TRUE
actd : Channel_NoNeu_ZeroTorqueT :=Channel_time
END

P>

NoNeu_RequestOpenClutch_Releasing &
extended
STATUS

ordinary
REFINES

NoNeu_RequestOpenClutch_Releasing
WHEN

grdl : RequestNoNeu = TRUE

grd2 : NoNeu_ZeroTorque = FALSE

grd3 : NoNeu_RequestOpenClutch_Releasing = FALSE

grd4 : time >RequestNoNeuT + OpenClutch_Zero_DE
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THEN

actl : NoNeu_RequestOpenClutch_Releasing -=TRUE

act2 : NoNeu_RequestOpenClutch_ReleasingT :=time

act3 : Channel_NoNeu_RequestOpenClutch_Releasing :=TRUE

act4 : Channel_NoNeu_RequestOpenClutch_ReleasingT :=Channel_time
END

NoNeu_OpenClutch_Releasing £
STATUS
ordinary
REFINES
NoNeu_OpenClutch_Releasing
WHEN
grdl : NoNeu_OpenClutch_Releasing = TRUE
grd2 : NoNeu_OpenClutch_Releasing = FALSE
grd3 : Error_NoNeu_OpenClutch_Releasing = FALSE
grd4 : Channel_Open = TRUE
THEN
actl : NoNeu_OpenClutch_Releasing := TRUE
act2 : NoNeu_OpenClutch_ReleasingT := time
act3 : Channel_NoNeu_OpenClutch_Releasing := TRUE
act4 : Channel_NoNeu_OpenClutch_ReleasingT := Channel_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
END

NoNeu_Release_NoClutch 2
STATUS
ordinary
REFINES
NoNeu_Release_NoClutch
WHEN
grdl : NoNeu_ZeroTorque = TRUE
grd2 : NoNeu_Release_NoClutch = FALSE
grd3 : Error_NoNeu_Release_NoClutch = FALSE
grd4 : Channel_Release = TRUE
THEN
actl : NoNeu_Release_NoClutch := TRUE
act2 : NoNeu_Release_NoClutchT := time
act3 : Channel_NoNeu_Release_NoClutch := TRUE
act4 : Channel_NoNeu_Release_NoClutchT := Channel_time
END

Error_NoNeu_Release_NoClutch 2
extended
STATUS

ordinary
REFINES

Error_NoNeu_Release_NoClutch
WHEN

grdl : NoNeu_ZeroTorque = TRUE

grd2 : NoNeu_Release_NoClutch = FALSE

grd3 : Error_NoNeu_Release_NoClutch = FALSE
THEN

actl : Error_NoNeu_Release_NoClutch = TRUE
END

NoNeu_Release_Clutch 2
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STATUS
ordinary
REFINES
NoNeu_Release_Clutch
WHEN
grdl : NoNeu_OpenClutch_Releasing = TRUE
grd2 : NoNeu_Release_Clutch = FALSE
grd3 : Error_NoNeu_Release_Clutch = FALSE
grd4 : Channel_Release = TRUE
THEN
actl : NoNeu_Release_Clutch := TRUE
act2 : NoNeu_Release_ClutchT := time
act3 : Channel_NoNeu_Release_Clutch := TRUE
actd : Channel_NoNeu_Release_ClutchT := Channel_time
END

Error_NoNeu_Release Clutch &
extended
STATUS

ordinary
REFINES

Error_NoNeu_Release_Clutch
WHEN

grdl : NoNeu_OpenClutch_Releasing = TRUE

grd2 : NoNeu_Release_Clutch = FALSE

grd3 : Error_NoNeu_Release_Clutch = FALSE
THEN

actl : Error_NoNeu_Release Clutch := TRUE
END

NoNeu_SyncSpeed 2
STATUS

ordinary
REFINES

NoNeu_SyncSpeed
WHEN

grdl : NoNeu_Release_NoClutch = TRUE

grd2 : NoNeu_SyncSpeed = FALSE

grd3 : NoNeu_RequestOpenClutch_Setting = FALSE

grd4 : Channel_SyncSpeed= TRUE

grd5 : time < NoNeu_Release_NoClutchT + Sync_EX
THEN

actl : NoNeu_SyncSpeed := TRUE

act2 : NoNeu_SyncSpeedT := time

act3 : Channel_NoNeu_SyncSpeed := TRUE

actd : Channel_NoNeu_SyncSpeedT := Channel_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
grd4 : time >NoNeu_Release_NoClutchT + OpenClutch_Sync_DE
THEN
actl : NoNeu_RequestOpenClutch_Setting :=TRUE
act2 : NoNeu_RequestOpenClutch_SettingT :=time
act3 : Channel_NoNeu_RequestOpenClutch_Setting := TRUE
act4 : Channel_NoNeu_RequestOpenClutch_SettingT :=Channel_time
END

NoNeu_OpenClutch_Setting 2
STATUS
ordinary
REFINES
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NoNeu_OpenClutch_Setting
WHEN
grdl : NoNeu_RequestOpenClutch_Setting = TRUE
grd2 : Error_NoNeu_OpenClutch_Setting = FALSE
grd3 : NoNeu_OpenClutch_Setting = FALSE
grd4 : Channel_Open = TRUE
THEN
actl : NoNeu_OpenClutch_Setting := TRUE
act2 : NoNeu_OpenClutch_SettingT := time
act3 : Channel_NoNeu_OpenClutch_Setting := TRUE
actd : Channel_NoNeu_OpenClutch_SettingT := Channel_time
END

Error_NoNeu_OpenClutch_Setting 2
extended
STATUS

ordinary
REFINES

Error_NoNeu_OpenClutch_Setting
WHEN

grdl : NoNeu_RequestOpenClutch_Setting = TRUE

grd2 : Error_NoNeu_OpenClutch_Setting = FALSE

grd3 : NoNeu_OpenClutch_Setting = FALSE
THEN

actl : Error_NoNeu_OpenClutch_Setting -= TRUE
END

NoNeu_SetGear_NoClutch &
STATUS

ordinary
REFINES

NoNeu_SetGear_NoClutch
WHEN

grdl : NoNeu_SyncSpeed = TRUE

grd2 : Error_NoNeu_SetGear_NoClutch = FALSE

grd3 : NoNeu_SetGear_NoClutch = FALSE

grd4 : Channel_Set = TRUE
THEN

actl : NoNeu_SetGear_NoClutch := TRUE

act2 : Channel_NoNeu_SetGear_NoClutch :== TRUE
END

Error_NoNeu_SetGear_NoClutch 2
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
END

NoNeu_SetGear_ReleasingClutch 2
STATUS
ordinary
REFINES
NoNeu_SetGear_ReleasingClutch
WHEN
grdl : NoNeu_Release_Clutch = TRUE
grd2 : Error_NoNeu_SetGear_ReleasingClutch = FALSE
grd3 : NoNeu_SetGear_ReleasingClutch = FALSE
grd4 : Channel_Set = TRUE
THEN
actl : NoNeu_SetGear_ReleasingClutch := TRUE
act2 : NoNeu_SetGear_ReleasingClutchT := time
act3 : Channel_NoNeu_SetGear_ReleasingClutch := TRUE
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act4 : Channel_NoNeu_SetGear_ReleasingClutchT := Channel_time
END

Error_NoNeu_SetGear ReleasingClutch 2
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
END

NoNeu_SetGear_SettingClutch £

STATUS

ordinary
REFINES

NoNeu_SetGear_SettingClutch
WHEN

grdl : NoNeu_OpenClutch_Setting = TRUE

grd2 : Error_NoNeu_SetGear_SettingClutch = FALSE

grd3 : NoNeu_SetGear_SettingClutch = FALSE

grd4 : Channel_Set = TRUE
THEN

actl : NoNeu_SetGear_SettingClutch := TRUE

act2 : NoNeu_SetGear_SettingClutchT := time

act3 : Channel_NoNeu_SetGear_SettingClutch := TRUE

actd : Channel_NoNeu_SetGear_SettingClutchT := Channel_time
END

Error_NoNeu_SetGear_SettingClutch 2

extended

STATUS

ordinary
REFINES

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
END

NoNeu_CloseClutch_Setting 2
STATUS
ordinary
REFINES
NoNeu_CloseClutch_Setting
WHEN
grdl : NoNeu_SetGear_SettingClutch = TRUE
grd2 : Error_NoNeu_CloseClutch_Setting = FALSE
grd3 : NoNeu_CloseClutch_Setting = FALSE
grd4 : Channel_Close = TRUE
THEN
actl : NoNeu_CloseClutch_Setting := TRUE
act2 : Channel_NoNeu_CloseClutch_Setting := TRUE
END

Error_NoNeu_CloseClutch_Setting £
extended
STATUS
ordinary
REFINES
Error_NoNeu_CloseClutch_Setting
WHEN
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grdl :

grd2 :

grd3 :
THEN

actl :
END

NoNeu_SetGear_SettingClutch = TRUE
Error_NoNeu_CloseClutch_Setting = FALSE
NoNeu_CloseClutch_Setting = FALSE

Error_NoNeu_CloseClutch_Setting = TRUE

NoNeu_CloseClutch_Releasing £

STATUS

ordinary
REFINES

NoNeu_CloseClutch_Releasing
WHEN

grdl : NoNeu_SetGear_ReleasingClutch = TRUE

grd2 : Error_NoNeu_CloseClutch_Releasing = FALSE

grd3 : NoNeu_CloseClutch_Releasing = FALSE

grd4 : Channel_Close = TRUE
THEN

actl : NoNeu_CloseClutch_Releasing := TRUE

act2 : Channel_NoNeu_CloseClutch_Releasing := TRUE
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
END

Engine_Request_SyncSpeed 2

STATUS
ordinary
REFINES
Engine_Request_SyncSpeed
WHEN
grdl : Channel_RequestFromNeu = TRUE v Channel_NoNeu_Release_NoClutch = TRUE
grd2 : Engine_Request_SyncSpeed = FALSE
THEN
actl : Engine_Request_SyncSpeed :=TRUE
act2 : Engine_Request_SyncSpeedT :=Engine_time
act3 : Channel_Request_SyncSpeed :=TRUE
actd : Channel_Request_SyncSpeedT :=Channel_time
END

Engine_SyncSpeed 2

STATUS
ordinary
REFINES
Engine_SyncSpeed
WHEN
grdl : Engine_Request_SyncSpeed = TRUE
grd2 : Engine_SyncSpeed = FALSE
grd3 : Engine_WaitForSyncClutch = FALSE
THEN
actl : Engine_SyncSpeed :=TRUE
act2 : Engine_SyncSpeedT :=Engine_time
act3 : Channel_SyncSpeed :==TRUE
act4 : Channel_SyncSpeedT :=Channel_time
END
Engine_WaitForSyncClutch 2
extended
STATUS
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ordinary
REFINES

Engine_WaitForSyncClutch
WHEN

grdl : Engine_Request_SyncSpeed = TRUE

grd2 : Engine_SyncSpeed = FALSE

grd3 : Engine_WaitForSyncClutch = FALSE
THEN

actl : Engine_WaitForSyncClutch :=TRUE
END

Engine_Request_ZeroTorque £
STATUS

ordinary
REFINES

Engine_Request_ZeroTorque
WHEN

grdl : Channel_RequestToNeu = TRUE v Channel_RequestNoNeu = TRUE

grd2 : Engine_Request_ZeroTorque = FALSE
THEN

actl : Engine_Request_ZeroTorque :=TRUE

act2 : Engine_Request_ZeroTorqueT :=Engine_time

act3 : Channel_Request_ZeroTorque :=TRUE

actd : Channel_Request_ZeroTorqueT :=Channel_time
END

Engine_ZeroTorque £
STATUS

ordinary
REFINES

Engine_ZeroTorque
WHEN

grdl : Engine_Request_ZeroTorque = TRUE

grd2 : Engine_ZeroTorque = FALSE

grd3 : Engine_WaitForZeroClutch = FALSE
THEN

actl : Engine_ZeroTorque :=TRUE

act2 : Engine_ZeroTorqueT :=Engine_time

act3 : Channel_ZeroTorque :=TRUE

actd : Channel_ZeroTorqueT :=Channel_time
END

Engine_WaitForZeroClutch 2
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
END

Clutch_Request_ Open 2
STATUS
ordinary
REFINES
Clutch_Request_Open
WHEN
Channel_FromNeu_RequestOpenClutch = TRUE v Channel_ToNeu_RequestOpenClutch = TRUE Vv
grdl : Channel_NoNeu_RequestOpenClutch_Releasing = TRUE v
Channel_NoNeu_RequestOpenClutch_Setting = TRUE
grd2 : Clutch_Request_Open = FALSE
THEN
actl : Clutch_Request_Open :=TRUE
act2 : Clutch_Request_OpenT :=Clutch_time
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act3 : Channel_Request_Open :=TRUE
actd : Channel_Request_OpenT :=Channel_time
END

Clutch_Open 2
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

act2 : Clutch_OpenT :=Clutch_time

act3 : Channel_Open :==TRUE

act4 : Channel_OpenT :=Channel_time
END

Error_Clutch_Open 2

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
END

Clutch_Request_Close =
STATUS

ordinary
REFINES

Clutch_Request_Close
WHEN

Channel_FromNeu_SetGear_Clutch = TRUE v
grdl - Channel_ToNeu_Release_Clutch = TRUE v

Channel_NoNeu_SetGear_ReleasingClutch = TRUE v
Channel_NoNeu_SetGear_SettingClutch= TRUE
grd2 : Clutch_Request_Close = FALSE

THEN
actl : Clutch_Request_Close :=TRUE
act2 : Clutch_Request_CloseT :=Clutch_time
act3 : Channel_Request_Close :=TRUE
actd : Channel_Request_CloseT :=Channel_time
END

Clutch_Close &
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
act2 : Clutch_CloseT :=Clutch_time
act3 : Channel_Close :=TRUE
actd : Channel_CloseT :=Channel_time
END

Error_Clutch _Close 2
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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

END
Gear_Request_Release =
STATUS
ordinary
REFINES
Gear_Request_Release
WHEN
grdi Channel_ToNeu_ZeroTorque = TRUE v Channel_ToNeu_OpenClutch = TRUE v
Channel_NoNeu_ZeroTorque = TRUE v Channel_NoNeu_OpenClutch_Releasing= TRUE
grd2 : Gear_Request_Release = FALSE
THEN
actl : Gear_Request_Release :=TRUE
act2 : Gear_Request_ReleaseT :=Gear_time
act3 : Channel_Request_Release :==TRUE
actd : Channel_Request_ReleaseT :=Channel_time
END

Gear_Release &
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
act2 : Gear_ReleaseT :=Gear_time
act3 : Channel_Release :=TRUE
actd : Channel_ReleaseT :=Channel_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
THEN

actl : Error_Gear_Release :=TRUE
END

Gear_Request_Set &
STATUS

ordinary
REFINES

Gear_Request_Set
WHEN

Channel_FromNeu_SyncSpeed = TRUE v Channel_FromNeu_OpenClutch = TRUE Vv
grdl : Channel_NoNeu_Release_Clutch = TRUE v Channel_NoNeu_SyncSpeed = TRUE v
Channel_NoNeu_OpenClutch_Setting = TRUE
grd2 : Gear_Request_Set = FALSE
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THEN

actl : Gear_Request_Set :=TRUE

act2 : Gear_Request_SetT :=Gear_time

act3 : Channel_Request_Set :=TRUE

act4 : Channel_Request_SetT :=Channel_time
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
act2 : Gear_SetT :=Gear_time
act3 : Channel_Set :=TRUE
act4 : Channel_SetT :=Channel_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

END
FINAL 2
extended
STATUS
ordinary
REFINES
FINAL
WHEN
FromNeu_SetGear_NoClutch = TRUE 1 NoNeu_SetGear_NoClutch = TRUE Vv
grd1 ToNeu_Release_NoClutch = TRUE v FromNeu_CloseClutch = TRUE Vv
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

acts : FromNeu_OpenClutch :=FALSE

acté : FromNeu_SetGear_NoClutch :=FALSE
act7 : FromNeu_SetGear_Clutch -=FALSE
act8 : FromNeu_CloseClutch :==FALSE

act9 : ToNeu_Release_NoClutch :=FALSE
actl0 : ToNeu_CloseClutch :==FALSE

actll : ToNeu_ZeroTorque:=FALSE

actl2 : ToNeu_OpenClutch -=FALSE

actl3 : ToNeu_Release_Clutch:=FALSE
actl4 : NoNeu_ZeroTorque:=FALSE

actl5 : NoNeu_OpenClutch_Releasing :=FALSE
actlé : NoNeu_Release_NoClutch:= FALSE
actl7 : NoNeu_Release_Clutch:=FALSE
actl8 : NoNeu_SyncSpeed :=FALSE

actl9 : NoNeu_OpenClutch_Setting :==FALSE
act20 : NoNeu_SetGear_NoClutch:=FALSE
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act21 NoNeu_SetGear_ReleasingClutch == FALSE
act22 NoNeu_SetGear_SettingClutch == FALSE
act23 NoNeu_CloseClutch_Setting == FALSE
act24 NoNeu_CloseClutch_Releasing == FALSE
act25 Engine_SyncSpeed :=FALSE
act26 Engine_WaitForSyncClutch :=FALSE
act27 Engine_ZeroTorque :=FALSE
act28 Engine_WaitForZeroClutch :=FALSE
act29 Clutch_Open :=FALSE
act30 Clutch_Close :==FALSE
act31 Gear_Release :=FALSE
act32 Gear_Set :=FALSE
act33 FromNeu_RequestOpenClutch :=FALSE
act34 ToNeu_RequestOpenClutch :=FALSE
act3s NoNeu_RequestOpenClutch_Releasing :=FALSE
act36 NoNeu_RequestOpenClutch_Setting :=FALSE
act37 Engine_Request_SyncSpeed :=FALSE /I Engine Flgas
act38 Engine_Request_ZeroTorque :=FALSE /I Engine Flgas
act39 Clutch_Request_Open :=FALSE /I Clutch Flags
act40 Clutch_Request_Close :=FALSE /I Clutch Flags
actdl : Gear_Request_Release -=FALSE /I Gear Flags
actd2 : Gear_Request_Set -=FALSE /I Gear Flags
act43 : Channel_RequestFromNeu :=FALSE /I ChannelFlags
act44 : Channel_FromNeu_SyncSpeed :=FALSE /I ChannelSenariol
actd5 : Channel_FromNeu_RequestOpenClutch :=FALSE /I Channel Senariol Flag
act46 : Channel_FromNeu_OpenClutch :=FALSE /I ChannelFlage
act47 : Channel_FromNeu_SetGear_Clutch :=FALSE /I ChannelFlage
act48 Channel_FromNeu_SetGear_NoClutch :=FALSE /I ChannelFlage
act49 Channel_FromNeu_CloseClutch :=FALSE /I ChannelFlage
acts0 Channel_RequestToNeu :=FALSE /I ChannelFlags
acts1 Channel_ToNeu_ZeroTorque :=FALSE /I ChannelSenario3 Flage
acts2 Channel_ToNeu_RequestOpenClutch :=FALSE /I ChannelSenario3 Flag
acts3 : Channel_ToNeu_OpenClutch :=FALSE /I ChannelSenario3 Flage
actb4 : Channel_ToNeu_Release_Clutch :=FALSE /I Channel Senario3 Flage
actbb : Channel_ToNeu_Release_NoClutch :=FALSE /I Channel Senario3 Flage
actb6 Channel_ToNeu_CloseClutch :=FALSE /I Channel Senario3 Flage
acts7 Channel_RequestNoNeu :=FALSE /I ChannelFlags
actb8 Channel_NoNeu_ZeroTorque :=FALSE /I ChannelSenario2 Flage
actb9 Channel_NoNeu_Release_NoClutch :=FALSE /I ChannelSenario2 Flage
act60 Channel_NoNeu_RequestOpenClutch_Releasing :=FALSE /I Channel Senario2 Flag
act6l Channel_NoNeu_OpenClutch_Releasing :=FALSE /I ChannelSenario2 Flage
act62 Channel_NoNeu_Release_Clutch :=FALSE /I ChannelSenario2 Flage
act63 : Channel_NoNeu_SyncSpeed :=FALSE /I ChannelSenario2 Flage
act64 : Channel_NoNeu_RequestOpenClutch_Setting :=FALSE /I Channel Senario2 Flag
act65 : Channel_NoNeu_OpenClutch_Setting :==FALSE /I ChannelSenario2 Flage
act66 Channel_NoNeu_SetGear_ReleasingClutch :=FALSE /I ChannelSenario2 Flage
act67 Channel_NoNeu_SetGear_SettingClutch :=FALSE /I ChannelSenario2 Flage
act68 Channel_NoNeu_SetGear_NoClutch :=FALSE /I ChannelSenario2 Flage
act69 Channel_NoNeu_CloseClutch_Releasing :=FALSE /I ChannelSenario2 Flage
act70 Channel_NoNeu_CloseClutch_Setting :=FALSE /I ChannelSenario2 Flage
act71 Channel_Request_SyncSpeed :=FALSE /I Channel Engine Flags
act72 Channel_Request_ZeroTorque :==FALSE /I Channel Engine Flgas
act73 : Channel_SyncSpeed :=FALSE /I Channel Engine Flags
act74 : Channel_ZeroTorque :=FALSE /I Channel Engine Flgas
act75 : Channel_Request_Open :=FALSE /I Channel Clutch Flags
act76 Channel_Request_Close :=FALSE /I Channel Clutch Flags
act77 Channel_Open :=FALSE /I Channel Clutch Flags
act78 Channel_Close :=FALSE /I Channel Clutch Flags
act79 Channel_Request_Release :=FALSE /I Channel Gear Flags
act80 : Channel_Request_Set :=FALSE /I Channel Gear Flags
act81 : Channel_Release :=FALSE /I Channel Gear Flags
act82 : Channel_Set :=FALSE /I Channel Gear Flags
END
Tick_Tock =
STATUS
ordinary
REFINES
Tick_Tock
ANY
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tick
WHERE
grdl

grd2

grd3

grd4

grd5

grdé

grd7
grd8
grd9
grd10

grd1l

grd12

grd13

grdl4

grd15

grd16

grd17
grd18
grd19

grd20

grd21
grd22

grd23
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: tick>0

RequestFromNeu = TRUE A FromNeu_RequestOpenClutch= FALSE A /I Senariol

FromNeu_SyncSpeed = FALSE = time+tick < Sync_DL+RequestFromNeuT
FromNeu_RequestOpenClutch = TRUE A FromNeu_OpenClutch= FALSE A

Error_FromNeu_OpenClutch = FALSE = time+tick < OpenClutch_DL+FromNeu_RequestOpenClutchT
FromNeu_OpenClutch = TRUE A FromNeu_SetGear_Clutch= FALSE A

Error_FromNeu_SetGear_Clutch = FALSE = time+tick < SetGear_DL+FromNeu_OpenClutchT
FromNeu_SyncSpeed = TRUE A FromNeu_SetGear_NoClutch= FALSE A

Error_FromNeu_SetGear_NoClutch = FALSE = time+tick < SetGear_DL+FromNeu_SyncSpeedT

FromNeu_SetGear_Clutch = TRUE A FromNeu_CloseClutch= FALSE A /I Senario
Error_FromNeu_CloseClutch = FALSE = time+tick < CloseClutch_DL+FromNeu_Set nt

Gear_ClutchT

RequestToNeu = TRUE A ToNeu_RequestOpenClutch= FALSE A /I Senario3
ToNeu_ZeroTorque= FALSE = time+tick < Zero_DL+RequestToNeuT

. ToNeu_RequestOpenClutch = TRUE A ToNeu_OpenClutch= FALSE A

Error_ToNeu_OpenClutch = FALSE = time+tick < OpenClutch_DL+ToNeu_RequestOpenClutchT

. ToNeu_ZeroTorque = TRUE A ToNeu_Release_NoClutch= FALSE A

Error_ToNeu_Release_NoClutch= FALSE = time+tick < Release_DL+ToNeu_ZeroTorqueT

. ToNeu_OpenClutch = TRUE A ToNeu_Release_Clutch= FALSE A

Error_ToNeu_Release_Clutch= FALSE = time+tick < Release_DL +ToNeu_OpenClutchT

_ ToNeu_Release_Clutch = TRUE A ToNeu_CloseClutch= FALSE A Il Senario

Error_ToNeu_CloseClutch= FALSE = time+tick < CloseClutch_DL+ToNeu_Release 8

_ClutchT
RequestNoNeu = TRUE A NoNeu_ZeroTorque = FALSE A /I Senario2
NoNeu_RequestOpenClutch_Releasing = FALSE
= time+tick < Zero_DL +RequestNoNeuT
NoNeu_RequestOpenClutch_Releasing = TRUE A
NoNeu_OpenClutch_Releasing = FALSE A
Error_NoNeu_OpenClutch_Releasing = FALSE
= time+tick < OpenClutch_DL +NoNeu_RequestOpenClutch_ReleasingT
NoNeu_ZeroTorque = TRUE A NoNeu_Release_NoClutch= FALSE A
Error_NoNeu_Release_NoClutch= FALSE = time+tick < Release_DL+NoNeu_ZeroTorqueT
NoNeu_Release_NoClutch = TRUE A NoNeu_SyncSpeed= FALSE A
NoNeu_RequestOpenClutch_Setting = FALSE
= time+tick < Sync_DL+NoNeu_Release_NoClutchT
NoNeu_RequestOpenClutch_Setting = TRUE A NoNeu_SyncSpeed= FALSE A
Error_NoNeu_OpenClutch_Setting = FALSE
= time+tick < OpenClutch_DL+NoNeu_RequestOpenClutch_SettingT

_ NoNeu_SyncSpeed = TRUE A NoNeu_SetGear_NoClutch= FALSE A /I Senario2

Error_NoNeu_SetGear_NoClutch= FALSE = time+tick < SetGear_DL+NoNeu_Sy -1

ncSpeedT

. NoNeu_OpenClutch_Setting = TRUE A NoNeu_SetGear_SettingClutch= FALSE A

Error_NoNeu_SetGear_SettingClutch= FALSE = time+tick < SetGear_DL+NoNeu_OpenClutch_Settin
gT
NoNeu_SetGear_SettingClutch = TRUE A NoNeu_CloseClutch_Setting= FALSE A /I Senario

Error_NoNeu_CloseClutch_Setting= FALSE = time+tick < CloseClutch_DL+NoNeu_ 2.2
SetGear_SettingClutchT

NoNeu_OpenClutch_Releasing = TRUE A NoNeu_Release_Clutch= FALSE A
Error_NoNeu_Release_Clutch= FALSE = time+tick < Release_DL+NoNeu_OpenClutch_ReleasingT

. NoNeu_Release_Clutch = TRUE A NoNeu_SetGear_ReleasingClutch= FALSE A

Error_NoNeu_SetGear_ReleasingClutch= FALSE = time+tick < SetGear_DL+NoNeu_Release_Clutch

T

NoNeu_SetGear ReleasingClutch = TRUE A NoNeu_CloseClutch_Releasing= FALSE A /I Senari
Error_NoNeu_CloseClutch_Releasing= FALSE = time+tick < CloseClutch_DL+NoNe 02_3

u_SetGear_ReleasingClutchT

_ Channel_RequestFromNeu = TRUE A Channel_Request_SyncSpeed = FALSE /I Engine Channel

= Channel_time+tick < Channel_RequestFromNeuT + Channel_DL
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grd24

grd25
grd26

grd27
grd28
grd29

grd30

grd31

grd32

grd33

grd34

grd35

grd36

grd37

grd38

grd39
grd40

grd41

grd42

grd43

grd44

Channel_NoNeu_Release_NoClutch = TRUE A Channel_Reguest_SyncSpeed = FAL I /I Engine Channe

" SE
= Channel_time+tick < Channel_NoNeu_Release_NoClutchT + Channel_DL
. Channel_RequestToNeu = TRUE A Channel_Request_ZeroTorque = FALSE /I EngineChannel
' = Channel_time+tick < Channel_RequestToNeuT + Channel_DL
. Channel_RequestNoNeu = TRUE A Channel_Request_ZeroTorgue = FALSE /I' EngineChannel
= Channel_time+tick < Channel_RequestNoNeuT + Channel_DL
Channel_zZeroTorque = TRUE A Channel_ToNeu_ZeroTorque = FALSE A Channel_NoNe /I EngineCha
u_ZeroTorque = FALSE nnel
= Channel_time+tick < Channel_ZeroTorqueT + Channel_DL
Channel_SyncSpeed = TRUE A Channel_FromNeu_SyncSpeed = FALSE A Channel_NoN /I EngineCha
eu_SyncSpeed = FALSE nnel
= Channel_time+tick < Channel_SyncSpeedT + Channel_DL

_ Channel_FromNeu_RequestOpenClutch = TRUE A Channel_Request_Open = FALSE /I ClutchChanne
' = Channel_time+tick < Channel_FromNeu_RequestOpenClutchT + Channel_

DL
. Channel_ToNeu_RequestOpenClutch = TRUE A Channel_Request_Open = FALSE /I ClutchChannel
’ = Channel_time+tick < Channel_ToNeu_RequestOpenClutchT + Channel_DL

Channel_NoNeu_RequestOpenClutch_Releasing = TRUE A Channel_Request_Open = F I// ClutchChann
. ALSE e

= Channel_time+tick < Channel_NoNeu_RequestOpenClutch_ReleasingT + Cha
nnel_DL

Channel_NoNeu_RequestOpenClutch_Setting = TRUE A Channel_Request_Open = FA /I ClutchChann

. LSE el

= Channel_time+tick < Channel_NoNeu_RequestOpenClutch_SettingT + Chan
nel_DL

_ Channel_FromNeu_SetGear_Clutch = TRUE A Channel_Request_Close = FALSE /I ClutchChannel
' = Channel_time+tick < Channel_FromNeu_SetGear_ClutchT + Channel_DL
Channel_NoNeu_SetGear_ReleasingClutch = TRUE A Channel_Request_Close = FAL I// ClutchChann
. SE €
= Channel_time+tick < Channel_NoNeu_SetGear_ReleasingClutchT + Channel
DL
_ Channel_NoNeu_SetGear_SettingClutch = TRUE A Channel_Request_Close = FALS | /I ClutchChanne
" E
= Channel_time+tick < Channel_FromNeu_SetGear_ClutchT + Channel_DL
_ Channel_ToNeu_Release_Clutch = TRUE A Channel_Request_Close = FALSE /I ClutchChannel
' = Channel_time+tick < Channel_ToNeu_Release_ClutchT + Channel_DL
Channel_Open = TRUE A Channel_FromNeu_OpenClutch = FALSE A Channel_ToNeu_O /I ClutchCha
penClutch = FALSE nnel

A Channel_NoNeu_OpenClutch_Releasing = FALSE A Channel_NoNeu_OpenClu
tch_Setting = FALSE
= Channel_time+tick < Channel_OpenT + Channel_DL

Channel_Close = TRUE A Channel_FromNeu_CloseClutch = FALSE A Channel_ToNeu_ /I ClutchCha
CloseClutch = FALSE nnel

A Channel_NoNeu_CloseClutch_Releasing = FALSE A Channel_NoNeu_CloseClu
tch_Setting = FALSE

= Channel_time+tick < Channel_CloseT + Channel_DL

_ Channel_ToNeu_ZeroTorque = TRUE A Channel_Request_Release = FALSE /I GearChannel
' = Channel_time+tick < Channel_ToNeu_ZeroTorqueT + Channel_DL
_ Channel_ToNeu_OpenClutch = TRUE A Channel_Request_Release = FALSE /I GearChannel
' = Channel_time+tick < Channel_ToNeu_OpenClutchT + Channel_DL
. Channel_NoNeu_ZeroTorque = TRUE A Channel_Request_Release = FALSE /I GearChannel
' = Channel_time+tick < Channel_NoNeu_ZeroTorqueT + Channel_DL

Channel_NoNeu_OpenClutch_Releasing = TRUE A Channel_Request_Release = FALS | Il GearChanne
T E

= Channel_time+tick < Channel_NoNeu_OpenClutch_ReleasingT + Channel_D

L

. Channel_NoNeu_SyncSpeed = TRUE A Channel_Request_Set = FALSE /I GearChannel

= Channel_time+tick < Channel_NoNeu_SyncSpeedT + Channel_DL
Channel_NoNeu_OpenClutch_Setting = TRUE A Channel_Request_Set = FALSE /I GearChannel
= Channel_time+tick < Channel_NoNeu_OpenClutch_SettingT + Channel_DL
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. Channel_NoNeu_Release_Clutch = TRUE A Channel_Request_Set = FALSE /I GearChannel

’ = Channel_time+tick < Channel_NoNeu_Release_ClutchT + Channel_DL

_ Channel_FromNeu_SyncSpeed = TRUE A Channel_Set = FALSE Il GearChannel

’ = Channel_time+tick < Channel_FromNeu_SyncSpeedT + Channel_DL

_ Channel_ToNeu_OpenClutch = TRUE A Channel_Set = FALSE Il GearChannel

' = Channel_time+tick < Channel_ToNeu_OpenClutchT + Channel_DL

Channel_Release = TRUE A Channel_ToNeu_Release_Clutch = FALSE A Channel_ToNeu_ Il GearCha
Release_NoClutch = FALSE nnel

A Channel_NoNeu_Release_NoClutch = FALSE A Channel_NoNeu_Release_Clutch
= FALSE

= Channel_time+tick < Channel_ReleaseT + Channel_DL

Channel_Set = TRUE A Channel_FromNeu_SetGear_Clutch = FALSE A Channel_FromNeu_ II" GearCh

SetGear_NoClutch = FALSE annel
grd49 A Channel_NoNeu_SetGear_NoClutch = FALSE A Channel_NoNeu_SetGear_Releas
: ingClutch = FALSE

A Channel_NoNeu_SetGear_SettingClutch = FALSE

= Channel_time+tick < Channel_SetT + Channel_DL
_Engine_Request_SyncSpeed = TRUE A Engine_SyncSpeed = FALSE A Engine_WaitForSyncCl /I Engi
“utch = FALSE ne

= Engine_time+tick < Engine_Request_SyncSpeedT + Engine_Sync_DL
_Engine_Request_ZeroTorque = TRUE A Engine_ZeroTorque = FALSE A Engine_WaitForZero Il Engi
" Clutch = FALSE ne
= Engine_time+tick < Engine_Request_ZeroTorqueT + Engine_Zero_DL

_ Clutch_Request_Open = TRUE A Clutch_Open = FALSE A Error_Clutch_Open = FALSE /I Clutch
' = Clutch_time+tick < Clutch_Request_OpenT + Clutch_Open_DL
_ Clutch_Request_Close = TRUE A Clutch_Close = FALSE A Error_Clutch_Close = FALSE /I Clutch
' = Clutch_time+tick < Clutch_Request_CloseT + Clutch_Close_DL
Gear_Request_Release = TRUE A Gear_Release = FALSE A Error_Gear_Release = FALSE Il Gear

= Gear_time+tick < Gear_Request_ReleaseT + Gear_Release_DL
. Gear_Request_Set = TRUE A Gear_Set = FALSE A Error_Gear_Set = FALSE Il Gear

= Gear_time+tick < Gear_Request_SetT + Gear_Set DL

grd45
grd46

grd47

grd48

grd50
grd51

grd52
grd53
grd54

grds5

THEN
actl : time :=time + tick
act2 : Channel_time :=Channel_time + tick
act3 : Engine_time :=Engine_time + tick
actd : Gear_time :==Gear_time + tick
acts5 : Clutch_time :=Clutch_time + tick
END

END
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Decomposed Machine Controller

MACHINE
Controller

SEES
c6

VARIABLES
time
isNeu
RequestFromNeu
FromNeu_SyncSpeed
FromNeu_RequestOpenClutch
FromNeu_OpenClutch
FromNeu_SetGear_NoClutch
FromNeu_SetGear_Clutch
FromNeu_CloseClutch
Error_FromNeu_OpenClutch
Error_FromNeu_SetGear NoClutch
Error_FromNeu_SetGear_Clutch
Error_FromNeu_CloseClutch
RequestFromNeuT
FromNeu_OpenClutchT
FromNeu_SyncSpeedT
FromNeu_SetGear_ClutchT
RequestToNeu
ToNeu_ZeroTorque
ToNeu_RequestOpenClutch
ToNeu_OpenClutch
Error_ToNeu_OpenClutch
ToNeu_Release_NoClutch
Error_ToNeu_Release_NoClutch
ToNeu_Release_Clutch
Error_ToNeu_Release_Clutch
ToNeu_CloseClutch
Error_ToNeu_CloseClutch
RequestToNeuT
ToNeu_ZeroTorqueT
ToNeu_OpenClutchT
ToNeu_Release_ClutchT
RequestNoNeu
NoNeu_ZeroTorque
NoNeu_Release_NoClutch
NoNeu_RequestOpenClutch_Releasing
NoNeu_OpenClutch_Releasing
NoNeu_Release_Clutch
NoNeu_SyncSpeed
NoNeu_RequestOpenClutch_Setting
NoNeu_OpenClutch_Setting
NoNeu_SetGear_NoClutch
NoNeu_SetGear_ReleasingClutch
NoNeu_SetGear_SettingClutch
NoNeu_CloseClutch_Releasing
NoNeu_CloseClutch_Setting
Error_NoNeu_OpenClutch_Releasing
Error_NoNeu_Release_Clutch
Error_NoNeu_Release_NoClutch
Error_NoNeu_OpenClutch_Setting
Error_NoNeu_SetGear_NoClutch
Error_NoNeu_SetGear_ReleasingClutch
Error_NoNeu_SetGear_SettingClutch
Error_NoNeu_CloseClutch_Releasing
Error_NoNeu_CloseClutch_Setting
RequestNoNeuT
NoNeu_ZeroTorqueT
NoNeu_Release_NoClutchT
NoNeu_OpenClutch_ReleasingT
NoNeu_Release_ClutchT
NoNeu_SetGear_ReleasingClutchT
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NoNeu_SetGear_SettingClutchT
NoNeu_SyncSpeedT
NoNeu_OpenClutch_SettingT
FromNeu_RequestOpenClutchT
ToNeu_RequestOpenClutchT
NoNeu_RequestOpenClutch_ReleasingT
NoNeu_RequestOpenClutch_SettingT

INVARIANTS
typing_NoNeu_Release NoClutch : NoNeu_Release_NoClutch € BOOL
typing_NoNeu_OpenClutch_SettingT : NoNeu_OpenClutch_SettingT € Z
typing_NoNeu_OpenClutch_Setting : NoNeu_OpenClutch_Setting € BOOL
typing_NoNeu_SetGear_SettingClutch : NoNeu_SetGear_SettingClutch € BOOL
typing_NoNeu_OpenClutch_ReleasingT : NoNeu_OpenClutch_ReleasingT € Z
typing_ToNeu_RequestOpenClutchT : ToNeu_RequestOpenClutchT € Z
typing_Error_ToNeu_CloseClutch : Error_ToNeu_CloseClutch € BOOL
typing_Error_NoNeu_SetGear_SettingClutch : Error_NoNeu_SetGear_SettingClutch € BOOL
typing_FromNeu_SetGear_Clutch : FromNeu_SetGear_Clutch € BOOL
typing_time : time€ Z
typing_ToNeu_ZeroTorque : ToNeu_ZeroTorque € BOOL
typing_FromNeu_SetGear_ClutchT : FromNeu_SetGear_ClutchT € Z
typing_Error_NoNeu_OpenClutch_Setting : Error_NoNeu_OpenClutch_Setting € BOOL
typing_NoNeu_CloseClutch_Releasing : NoNeu_CloseClutch_Releasing € BOOL
typing_Error_NoNeu_Release_NoClutch : Error_NoNeu_Release_NoClutch € BOOL
typing_FromNeu_SyncSpeedT : FromNeu_SyncSpeedT € Z
typing_NoNeu_OpenClutch_Releasing : NoNeu_OpenClutch_Releasing € BOOL
typing_NoNeu_Release_NoClutchT : NoNeu_Release_NoClutchT € Z
typing_isNeu : isNeu € BOOL
typing_FromNeu_OpenClutch : FromNeu_OpenClutch € BOOL
typing_RequestToNeuT : RequestToNeuT € Z
typing_NoNeu_ZeroTorque : NoNeu_ZeroTorque € BOOL
typing_NoNeu_Release_ClutchT : NoNeu_Release_ClutchT € Z
typing_Error_NoNeu_CloseClutch_Releasing : Error_NoNeu_CloseClutch_Releasing € BOOL
typing_FromNeu_RequestOpenClutch : FromNeu_RequestOpenClutch € BOOL
typing_Error_FromNeu_SetGear_Clutch : Error_FromNeu_SetGear_Clutch € BOOL
typing_NoNeu_ZeroTorqueT : NoNeu_ZeroTorqueT € Z
typing_NoNeu_SyncSpeed : NoNeu_SyncSpeed € BOOL
typing_NoNeu_RequestOpenClutch_Setting : NoNeu_RequestOpenClutch_Setting € BOOL
typing_RequestFromNeuT : RequestFromNeuT € Z
typing_FromNeu_RequestOpenClutchT : FromNeu_RequestOpenClutchT € Z
typing_Error_ToNeu_Release_NoClutch : Error_ToNeu_Release_NoClutch € BOOL
typing_NoNeu_SetGear_NoClutch : NoNeu_SetGear_NoClutch € BOOL
typing_FromNeu_OpenClutchT : FromNeu_OpenClutchT € Z
typing_RequestNoNeu : RequestNoNeu € BOOL
typing_ToNeu_RequestOpenClutch : ToNeu_RequestOpenClutch € BOOL
typing_ToNeu_CloseClutch : ToNeu_CloseClutch € BOOL
typing_ToNeu_OpenClutchT : ToNeu_OpenClutchT € Z
typing_Error_FromNeu_CloseClutch : Error_FromNeu_CloseClutch € BOOL
typing_Error_ToNeu_OpenClutch : Error_ToNeu_OpenClutch € BOOL
typing_Error_FromNeu_OpenClutch : Error_FromNeu_OpenClutch € BOOL
typing_ToNeu_Release_Clutch : ToNeu_Release_Clutch € BOOL
typing_ToNeu_ZeroTorqueT : ToNeu_ZeroTorqueT € Z
typing_NoNeu_RequestOpenClutch_ReleasingT : NoNeu_RequestOpenClutch_ReleasingT € Z
typing_NoNeu_SetGear_SettingClutchT : NoNeu_SetGear_SettingClutchT € Z
typing_FromNeu_CloseClutch : FromNeu_CloseClutch € BOOL
typing_RequestNoNeuT : RequestNoNeuT € Z
typing_Error_ToNeu_Release_Clutch : Error_ToNeu_Release_Clutch € BOOL
typing_Error_NoNeu_Release_Clutch : Error_NoNeu_Release_Clutch € BOOL
typing_Error_NoNeu_SetGear_ReleasingClutch : Error_NoNeu_SetGear_ReleasingClutch € BOOL
typing_ToNeu_OpenClutch : ToNeu_OpenClutch € BOOL
typing_ToNeu_Release_NoClutch : ToNeu_Release_NoClutch € BOOL
typing_NoNeu_SetGear_ReleasingClutchT : NoNeu_SetGear_ReleasingClutchT € Z
typing_FromNeu_SetGear_NoClutch : FromNeu_SetGear_NoClutch € BOOL
typing_NoNeu_SyncSpeedT : NoNeu_SyncSpeedT € Z
typing_NoNeu_SetGear_ReleasingClutch : NoNeu_SetGear_ReleasingClutch € BOOL
typing_ToNeu_Release_ClutchT : ToNeu_Release_ClutchT € Z
typing_Error_FromNeu_SetGear NoClutch : Error_FromNeu_SetGear_NoClutch € BOOL
typing_NoNeu_RequestOpenClutch_SettingT : NoNeu_RequestOpenClutch_SettingT € Z
typing_Error_NoNeu_OpenClutch_Releasing : Error_NoNeu_OpenClutch_Releasing € BOOL
typing_NoNeu_RequestOpenClutch_Releasing : NoNeu_RequestOpenClutch_Releasing € BOOL
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typing_RequestToNeu : RequestToNeu € BOOL
typing_NoNeu_CloseClutch_Setting : NoNeu_CloseClutch_Setting € BOOL
typing_NoNeu_Release_Clutch : NoNeu_Release_Clutch € BOOL
typing_RequestFromNeu : RequestFromNeu € BOOL
typing_FromNeu_SyncSpeed : FromNeu_SyncSpeed € BOOL
typing_Error_NoNeu_SetGear_NoClutch : Error_NoNeu_SetGear_NoClutch € BOOL
typing_Error_NoNeu_CloseClutch_Setting : Error_NoNeu_CloseClutch_Setting € BOOL
mo_inv2 : timee N
ml_inv6é : RequestFromNeu = TRUE =RequestToNeu = FALSE A RequestNoNeu = FALSE
ml_inv7 : RequestToNeu = TRUE =RequestFromNeu = FALSE A  RequestNoNeu = FALSE
ml_inv8 : RequestNoNeu = TRUE =RequestFromNeu = FALSE A  RequestToNeu = FALSE
ml_invl5 : {RequestFromNeuT, RequestNoNeuT, RequestToNeuT} € N
{FromNeu_SyncSpeed, FromNeu_OpenClutch, FromNeu_SetGear_NoClutch, FromNeu_SetGear_Clutch,
mb5_invl FromNeu_CloseClutch, Error_FromNeu_OpenClutch, Error_FromNeu_SetGear_NoClutch,
Error_FromNeu_SetGear_Clutch, Error_FromNeu_CloseClutch} € P(BOOL)
m5_inv2 : {FromNeu_OpenClutchT, FromNeu_SyncSpeedT, FromNeu_SetGear_ClutchT} € N
m5_inv5 : FromNeu_SyncSpeed = TRUE v FromNeu_OpenClutch = TRUE = RequestFromNeu = TRUE
m5_inv6 : FromNeu_SetGear_Clutch = TRUE = FromNeu_OpenClutch = TRUE
m5_inv7 : FromNeu_SetGear_NoClutch = TRUE = FromNeu_SyncSpeed = TRUE
mb5_inv8 : FromNeu_SyncSpeed = TRUE = FromNeu_OpenClutch = FALSE A Error_FromNeu_OpenClutch = FALSE
m5_inv9 : FromNeu_CloseClutch = TRUE = FromNeu_SetGear_Clutch = TRUE
m5_inv10 : FromNeu_OpenClutch=FALSE = FromNeu_CloseClutch = FALSE
mb5_invl3 : FromNeu_SetGear_Clutch = TRUE = Error_FromNeu_SetGear Clutch = FALSE
mb5_inv14 : FromNeu_SetGear_NoClutch = TRUE = Error_FromNeu_SetGear_NoClutch = FALSE
mb5_invl5 : FromNeu_CloseClutch = TRUE = Error_FromNeu_CloseClutch = FALSE
mb5_inv16 : FromNeu_OpenClutch = TRUE = Error_FromNeu_OpenClutch = FALSE
m5_invl7 : RequestFromNeu = TRUE A Error_FromNeu_SetGear_Clutch = TRUE = FromNeu_OpenClutch = TRUE
m5_inv18 : RequestFromNeu = TRUE A Error_FromNeu_SetGear_NoClutch = TRUE = FromNeu_SyncSpeed = TRUE
m5_inv19 : RequestFromNeu = TRUE A Error_FromNeu_CloseClutch = TRUE = FromNeu_SetGear_Clutch = TRUE
m5_inv20 : FromNeu_SyncSpeed = TRUE = FromNeu_SyncSpeedT < RequestFromNeuT + SyncOpen_DL
m5_inv21 : FromNeu_OpenClutch = TRUE = FromNeu_OpenClutchT < RequestFromNeuT + SyncOpen_DL
m5_inv22 : FromNeu_SetGear_Clutch = TRUE = FromNeu_SetGear_ClutchT < FromNeu_OpenClutchT + SetGear_DL

RequestFromNeu TRUE A FromNeu_SyncSpeed= FALSE A

mb5_inv23
- FromNeu_OpenClutch = FALSE A Error_FromNeu_OpenClutch = FALSE = time < SyncOpen_DL+Re
questFromNeuT
. FromNeu_OpenClutch = TRUE A FromNeu_SetGear_Clutch= FALSE A
mb5_inv24

Error_FromNeu_SetGear_Clutch = FALSE = time < SetGear_DL+FromNeu_OpenClutchT
{ToNeu_ZeroTorque, ToNeu_OpenClutch, Error_ToNeu_OpenClutch, ToNeu_Release_NoClutch, Error_ToNeu
m6_invl _Release_NoClutch,
: ToNeu_Release_Clutch, Error_ToNeu_Release_Clutch, ToNeu_CloseClutch, Error_ToNeu_CloseClutch} €
P(BOOL)
m6_inv2 : {ToNeu_ZeroTorqueT, ToNeu_OpenClutchT, ToNeu_Release_ClutchT} € N
m6_inv5 : ToNeu_ZeroTorque = TRUE v ToNeu_OpenClutch = TRUE = RequestToNeu = TRUE
m6_inv6 : ToNeu_Release_NoClutch = TRUE = ToNeu_ZeroTorque = TRUE
m6_inv7 : ToNeu_Release_Clutch = TRUE = ToNeu_OpenClutch = TRUE
m6_inv8 : ToNeu_ZeroTorque = TRUE = ToNeu_OpenClutch = FALSE A Error_ToNeu_OpenClutch = FALSE
m6_inv9 : ToNeu_CloseClutch = TRUE = ToNeu_Release_Clutch = TRUE
m6_inv10 : ToNeu_OpenClutch=FALSE = ToNeu_CloseClutch = FALSE
m6_inv13 : ToNeu_Release_Clutch = TRUE = Error_ToNeu_Release_Clutch = FALSE
m6_invl4 : ToNeu_Release_ NoClutch = TRUE = Error_ToNeu_Release_NoClutch = FALSE
m6_invl5 : ToNeu_CloseClutch = TRUE = Error_ToNeu_CloseClutch = FALSE
m6_invl6 : ToNeu_ OpenClutch = TRUE = Error_ToNeu_OpenClutch = FALSE
m6_invl7 : RequestToNeu = TRUE A Error_ToNeu_Release_Clutch = TRUE = ToNeu_OpenClutch = TRUE
m6_invl8 : RequestToNeu = TRUE A Error_ToNeu_Release_NoClutch = TRUE = ToNeu_ZeroTorque = TRUE
m6_inv19 : RequestToNeu = TRUE A Error_ToNeu_CloseClutch = TRUE = ToNeu_Release_Clutch = TRUE
m6_inv20 : ToNeu_ZeroTorque = TRUE = ToNeu_ZeroTorqueT < RequestToNeuT + ZeroOpen_DL
m6_inv21 : ToNeu_OpenClutch = TRUE = ToNeu_OpenClutchT < RequestToNeuT + ZeroOpen_DL
m6_inv22 : ToNeu_Release_Clutch = TRUE = ToNeu_Release_ClutchT < ToNeu_OpenClutchT + Release_DL

. RequestToNeu = TRUE A ToNeu_ZeroTorque= FALSE A

mo_inv23 ToNeu_OpenClutch = FALSE A Error_ToNeu_OpenClutch = FALSE = time < ZeroOpen_DL+Request
ToNeuT
mé inv24 ToNeu_OpenClutch = TRUE A ToNeu_Release_Clutch= FALSE A
- Error_ToNeu_Release_Clutch = FALSE = time < Release_DL+ToNeu_OpenClutchT
m7 invi - {NoNeu_ZeroTorque, NoNeu_OpenClutch_Releasing, Error_NoNeu_OpenClutch_Releasing, NoNeu_Release_

" NoClutch,
Error_NoNeu_Release_NoClutch, NoNeu_Release_Clutch, Error_NoNeu_Release_Clutch,
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m7_inv2

m7_inv8
m7_inv9
m7_inv10
m7_invll

m7_invl4
m7_invl5
m7_inv16
m7_invl7

m7_invl8
m7_inv19
m7_inv20
m7_inv21
m7_inv22
m7_inv23
m7_inv24
m7_inv25
m7_inv28
m7_inv29
m7_inv30
m7_inv31l
m7_inv32
m7_inv34
m7_inv35
m7_inv36

m7_inv37
m7_inv38

m7_inv39
m7_inv40
m7_inv4l
m7_inv42

m7_inv43

m7_inv44
m7_inv45

m7_inv46

m7_inv47

m7_inv48
m7_inv49

m7_inv50
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NoNeu_SyncSpeed, NoNeu_OpenClutch_Setting, Error_NoNeu_OpenClutch_Setting,
NoNeu_SetGear_NoClutch, Error_NoNeu_SetGear_NoClutch, NoNeu_SetGear_ReleasingClutch,
NoNeu_SetGear_SettingClutch, Error_NoNeu_SetGear_ReleasingClutch,Error_NoNeu_SetGear_SettingCl
utch,
NoNeu_CloseClutch_Setting, Error_NoNeu_CloseClutch_Releasing,Error_NoNeu_CloseClutch_Setting,
NoNeu_CloseClutch_Releasing} € P(BOOL)
{NoNeu_ZeroTorqueT, NoNeu_Release_NoClutchT,
NoNeu_OpenClutch_ReleasingT, NoNeu_Release_ClutchT,
NoNeu_SyncSpeedT , NoNeu_OpenClutch_SettingT,
NoNeu_SetGear_ReleasingClutchT, NoNeu_SetGear_SettingClutchT,
NoNeu_OpenClutch_ReleasingT,NoNeu_OpenClutch_SettingT} € N
NoNeu_ZeroTorque = TRUE v NoNeu_OpenClutch_Releasing = TRUE = RequestNoNeu = TRUE
NoNeu_Release_NoClutch = TRUE = NoNeu_ZeroTorque = TRUE
NoNeu_Release_Clutch = TRUE = NoNeu_OpenClutch_Releasing = TRUE
:NoNeu_ZeroTorque = TRUE = NoNeu_OpenClutch_Releasing = FALSE A Error_NoNeu_OpenClutch_Relea
sing = FALSE
: NoNeu_Release_Clutch = TRUE = Error_NoNeu_Release_Clutch = FALSE
NoNeu_Release_NoClutch = TRUE = Error_NoNeu_Release_NoClutch = FALSE
NoNeu_OpenClutch_Releasing = TRUE = Error_NoNeu_OpenClutch_Releasing = FALSE
RequestNoNeu = TRUE A Error_NoNeu_Release_Clutch = TRUE = NoNeu_OpenClutch_Releasing = TRU
E
RequestNoNeu = TRUE A Error_NoNeu_Release_NoClutch = TRUE = NoNeu_ZeroTorque = TRUE
NoNeu_SyncSpeed = TRUE v NoNeu_OpenClutch_Setting = TRUE = NoNeu_Release_NoClutch = TRUE
NoNeu_SetGear_ReleasingClutch = TRUE = NoNeu_Release_Clutch = TRUE
NoNeu_SetGear_SettingClutch = TRUE = NoNeu_OpenClutch_Setting = TRUE
: NoNeu_SetGear_NoClutch = TRUE = NoNeu_SyncSpeed = TRUE
: NoNeu_SyncSpeed = TRUE = NoNeu_OpenClutch_Setting = FALSE A Error_NoNeu_OpenClutch_Setting =
FALSE
NoNeu_CloseClutch_Releasing = TRUE = NoNeu_SetGear_ReleasingClutch = TRUE
NoNeu_CloseClutch_Setting = TRUE = NoNeu_SetGear_SettingClutch = TRUE
NoNeu_SetGear_ReleasingClutch = TRUE = Error_NoNeu_SetGear_ReleasingClutch = FALSE
NoNeu_SetGear_SettingClutch = TRUE = Error_NoNeu_SetGear_SettingClutch = FALSE
NoNeu_SetGear_NoClutch = TRUE = Error_NoNeu_SetGear_NoClutch = FALSE
NoNeu_CloseClutch_Releasing = TRUE = Error_NoNeu_CloseClutch_Releasing = FALSE
NoNeu_CloseClutch_Setting = TRUE = Error_NoNeu_CloseClutch_Setting = FALSE
NoNeu_OpenClutch_Setting = TRUE = Error_NoNeu_OpenClutch_Setting = FALSE
: RequestNoNeu = TRUE A Error_NoNeu_SetGear_ReleasingClutch = TRUE = NoNeu_Release_Clutch = TR
UE
 RequestNoNeu = TRUE A Error_NoNeu_SetGear_SettingClutch = TRUE = NoNeu_OpenClutch_Setting =T
RUE
RequestNoNeu = TRUE A Error_NoNeu_SetGear_NoClutch = TRUE = NoNeu_SyncSpeed = TRUE
: RequestNoNeu = TRUE A Error_NoNeu_CloseClutch_Releasing = TRUE = NoNeu_SetGear_ReleasingClutc
h =TRUE
: RequestNoNeu = TRUE A Error_NoNeu_CloseClutch_Setting = TRUE = NoNeu_SetGear_SettingClutch =
TRUE
: RequestNoNeu = TRUE A Error_NoNeu_OpenClutch_Setting = TRUE = NoNeu_Release_NoClutch = TRU
E
NoNeu_Release_Clutch = TRUE = NoNeu_SyncSpeed = FALSE A NoNeu_OpenClutch_Setting = FALSE
NoNeu_ZeroTorque = TRUE = NoNeu_ZeroTorqueT < RequestNoNeuT + Zero_EX
: NoNeu_OpenClutch_Releasing = TRUE = NoNeu_OpenClutch_ReleasingT < RequestNoNeuT + ZeroOpen_
DL
NoNeu_SyncSpeed = TRUE = NoNeu_SyncSpeedT < NoNeu_Release_NoClutchT + Sync_EX
: NoNeu_OpenClutch_Setting = TRUE = NoNeu_OpenClutch_SettingT < NoNeu_Release_NoClutchT + Sync
Open_DL
:NoNeu_SetGear_ReleasingClutch = TRUE = NoNeu_SetGear_ReleasingClutchT < NoNeu_Release_ClutchT +
SetGear_DL
- NoNeu_SetGear_SettingClutch = TRUE = NoNeu_SetGear_SettingClutchT < NoNeu_OpenClutch_SettingT +
SetGear_DL
RequestNoNeu = TRUE A NoNeu_ZeroTorque = FALSE A
NoNeu_OpenClutch_Releasing = FALSE A Error_NoNeu_OpenClutch_Releasing = FALSE = time < Zer
00pen_DL+RequestNoNeuT
- NoNeu_Release_NoClutch = TRUE A NoNeu_SyncSpeed= FALSE A NoNeu_OpenClutch_Setting = FALSE
A
Error_NoNeu_OpenClutch_Setting= FALSE = time < SyncOpen_DL+NoNeu_Release_NoClutchT
NoNeu_Release_Clutch = TRUE A NoNeu_SetGear_ReleasingClutch= FALSE A

Error_NoNeu_SetGear_ReleasingClutch= FALSE = time < SetGear_DL+NoNeu_Release_ClutchT
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m7_inv51

m7_inv52

m8_inv4

NoNeu_OpenClutch_Setting = TRUE A NoNeu_SetGear_SettingClutch= FALSE A

Error_NoNeu_SetGear_SettingClutch= FALSE = time < SetGear_DL+NoNeu_OpenClutch_SettingT

NoNeu_ZeroTorque = TRUE A NoNeu_Release_NoClutch= FALSE A

Error_NoNeu_Release_NoClutch= FALSE = time < Release_DL+NoNeu_ZeroTorqueT
m7_inv55 : NoNeu_Release_NoClutch = TRUE = NoNeu_Release_NoClutchT < NoNeu_ZeroTorqueT + Release_DL

- {FromNeu_RequestOpenClutchT, ToNeu_RequestOpenClutchT,

NoNeu_RequestOpenClutch_ReleasingT,NoNeu_RequestOpenClutch_SettingT} € N
m8_inv5 : FromNeu_RequestOpenClutch = TRUE = FromNeu_SyncSpeed = FALSE A RequestFromNeu = TRUE
m8_inv6 : FromNeu_RequestOpenClutch = FALSE = FromNeu_OpenClutch = FALSE A Error_FromNeu_OpenClutch =

FALSE

m8_inv7 : ToNeu_RequestOpenClutch = TRUE = ToNeu_ZeroTorque = FALSE A RequestToNeu = TRUE
m8_inv8 : ToNeu_RequestOpenClutch = FALSE = ToNeu_OpenClutch = FALSE A Error_ToNeu_OpenClutch = FALS

E

m8_inv9 : NoNeu_RequestOpenClutch_Releasing = TRUE = NoNeu_ZeroTorque = FALSE A RequestNoNeu = TRUE
m8_inv10 NoNeu_RequestOpenClutch_Releasing = FALSE = NoNeu_OpenClutch_Releasing = FALSE A Error_NoNeu_

OpenClu

m8_invll : NoNeu_RequestOpenClutch_Setting = TRUE = NoNeu_SyncSpeed = FALSE A

tch_Releasing = FALSE

=TRUE

m8_inv12 NoNeu_RequestOpenClutch_Setting = FALSE = NoNeu_OpenClutch_Setting = FALSE A Error_NoNeu_Open

: Clutch_Setting = FALSE

m8_inv13 : FromNeu_RequestOpenClutch = TRUE = FromNeu_RequestOpenClutchT < RequestFromNeuT + Sync_DL
m8_inv1l4 : ToNeu_RequestOpenClutch = TRUE = ToNeu_RequestOpenClutchT < RequestToNeuT + Zero_DL

m8_invl5 : NoNeu_RequestOpenClutch_Releasing = TRUE = NoNeu_RequestOpenClutch_ReleasingT < RequestNoNeu

T +Zer

o_DL

NoNeu_Release_NoClutch

m8_invl6 NoNeu_RequestOpenClutch_Setting = TRUE = NoNeu_RequestOpenClutch_SettingT < NoNeu_Release_NoC
: lutchT + Sync_DL

m8_invl7

m8_inv18

m8_inv19

NoNeu_Release_NoClutch = TRUE A NoNeu_SyncSpeed= FALSE A

m8_inv20

EVENTS
INITIALISATION
STATUS
ordinary
BEGIN
actl : time:=0

RequestFromNeu = TRUE A FromNeu_RequestOpenClutch= FALSE A
FromNeu_SyncSpeed = FALSE = time < Sync_DL+RequestFromNeuT
RequestToNeu = TRUE A ToNeu_RequestOpenClutch= FALSE A
ToNeu_ZeroTorque= FALSE = time < Zero_DL+RequestToNeuT
RequestNoNeu = TRUE A NoNeu_ZeroTorque = FALSE A
NoNeu_RequestOpenClutch_Releasing = FALSE

= time < Zero_DL+RequestNoNeuT

NoNeu_RequestOpenClutch_Setting = FALSE
= time < Sync_DL+NoNeu_Release_NoClutchT

A

act2 : isNeu:=TRUE
act3 : RequestNoNeu :=FALSE
act4 : RequestToNeu :=FALSE

act5 : RequestF
acté : RequestF

romNeu :=FALSE
romNeuT =0

act7 : RequestNoNeuT :=0
act8 : RequestToNeuT :=0

act9 : FromNeu

_SyncSpeed :=FALSE

actl0 : FromNeu_OpenClutch :=FALSE
actll : FromNeu_SetGear_NoClutch :=FALSE

actl2 : FromNe
actl3 : FromNe

u_SetGear_Clutch :=FALSE
u_CloseClutch :=FALSE

actl4 : Error_FromNeu_OpenClutch :=FALSE
actl5 : Error_FromNeu_SetGear_NoClutch :=FALSE
actl6 : Error_FromNeu_SetGear_Clutch :=FALSE
actl7 : Error_FromNeu_CloseClutch :=FALSE

actl8 : FromNe
actl9 : FromNe
act20 : FromNe

u_OpenClutchT :=0
u_SyncSpeedT :=0
u_SetGear_ClutchT :=0

act2l : ToNeu_ZeroTorque:= FALSE

act22 : ToNeu_

OpenClutch :=FALSE

act23 : Error_ToNeu_OpenClutch :=FALSE

act24 : ToNeu_|

Release_NoClutch:= FALSE

act25 : Error_ToNeu_Release_NoClutch:= FALSE

| 120



| Gear Controller Case-study (Time Added Manually)

act26
act27
act28
act29
act30
act3l
act32
act33

act3s
act36
act37
act38
act39
act40
act4l
act42
act43

act44

act45
act46
acta7
act48
act49
acts0
actsl
acts2
acts53

actss
act56
acts7
act58
act59
act60
act73

act75

act76

act77

act78

act79

act80
END

act34

actb4

act74

© ToNeu_Release_Clutch:= FALSE

Error_ToNeu_Release_Clutch :=FALSE

: ToNeu_CloseClutch:= FALSE

Error_ToNeu_CloseClutch:= FALSE

: ToNeu_ZeroTorqueT :=0
. ToNeu_OpenClutchT =0
© ToNeu_Release_ClutchT:=0

NoNeu_ZeroTorque:= FALSE
NoNeu_OpenClutch_Releasing:= FALSE
NoNeu_Release_NoClutch:= FALSE
NoNeu_Release_Clutch:= FALSE
NoNeu_SyncSpeed :=FALSE
NoNeu_OpenClutch_Setting :==FALSE
NoNeu_SetGear_NoClutch:= FALSE
NoNeu_SetGear_ReleasingClutch:= FALSE
NoNeu_SetGear_SettingClutch:= FALSE
NoNeu_CloseClutch_Releasing:= FALSE
NoNeu_CloseClutch_Setting:= FALSE
Error_NoNeu_OpenClutch_Releasing:= FALSE
Error_NoNeu_Release_NoClutch:= FALSE
Error_NoNeu_Release_Clutch:= FALSE
Error_NoNeu_OpenClutch_Setting :=FALSE
Error_NoNeu_SetGear NoClutch:= FALSE
Error_NoNeu_SetGear_ReleasingClutch:= FALSE
Error_NoNeu_SetGear_SettingClutch:= FALSE
Error_NoNeu_CloseClutch_Releasing :=FALSE
Error_NoNeu_CloseClutch_Setting :=FALSE
NoNeu_ZeroTorqueT:= 0
NoNeu_Release_NoClutchT :=0
NoNeu_OpenClutch_ReleasingT:= 0
NoNeu_Release_ClutchT :=0
NoNeu_SyncSpeedT :=0
NoNeu_OpenClutch_SettingT:= 0
NoNeu_SetGear_ReleasingClutchT :=0
NoNeu_SetGear_SettingClutchT :=0
FromNeu_RequestOpenClutch :=FALSE
ToNeu_RequestOpenClutch :=FALSE
NoNeu_RequestOpenClutch_Releasing :=FALSE
NoNeu_RequestOpenClutch_Setting :=FALSE
FromNeu_RequestOpenClutchT :=0

. ToNeu_RequestOpenClutchT :=0

NoNeu_RequestOpenClutch_ReleasingT =0
NoNeu_RequestOpenClutch_SettingT :=0

RequestFromNeu =

STATUS
ordinary
WHEN
grdl RequestFromNeu = FALSE
grd2 RequestNoNeu = FALSE
grd3 : RequestToNeu = FALSE
grd4 : isNeu=TRUE
THEN
actl : RequestFromNeu :== TRUE
act2 : RequestFromNeuT := time
END

RequestNoNeu 2

STATUS

ordinary

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

THEN
actl : RequestNoNeu := TRUE
act2 : RequestNoNeuT := time
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END

RequestToNeu =
STATUS
ordinary
WHEN
grdl : RequestFromNeu = FALSE
grd2 : RequestNoNeu = FALSE
grd3 : RequestToNeu = FALSE
grd4 : isNeu=FALSE

THEN
actl : RequestToNeu:= TRUE
act2 : RequestToNeuT := time
END
FromNeu_SyncSpeed =
STATUS
ordinary

WHEN
grdl : RequestFromNeu = TRUE
grd2 : FromNeu_SyncSpeed = FALSE
grd3 : FromNeu_RequestOpenClutch = FALSE
grd5 : time <RequestFromNeuT + Sync_EX

THEN
actl : FromNeu_SyncSpeed := TRUE
act2 : FromNeu_SyncSpeedT := time
END
FromNeu_RequestOpenClutch 2
STATUS
ordinary

WHEN
grdl : RequestFromNeu = TRUE
grd2 : FromNeu_SyncSpeed = FALSE
grd3 : FromNeu_RequestOpenClutch = FALSE
grd4 : time> RequestFromNeuT + OpenClutch_Zero_DE

THEN
actl : FromNeu_RequestOpenClutch :==TRUE
act2 : FromNeu_RequestOpenClutchT :=time
END
FromNeu_OpenClutch £
STATUS
ordinary

WHEN
grdl : FromNeu_RequestOpenClutch = TRUE
grd2 : Error_FromNeu_OpenClutch = FALSE
grd3 : FromNeu_OpenClutch = FALSE

THEN
actl : FromNeu_OpenClutch := TRUE
act2 : FromNeu_OpenClutchT := time
END
Error_FromNeu_OpenClutch £
STATUS
ordinary
WHEN
grdl : FromNeu_RequestOpenClutch = TRUE
grd2 : Error_FromNeu_OpenClutch = FALSE
grd3 : FromNeu_OpenClutch = FALSE
THEN
actl : Error_FromNeu_OpenClutch := TRUE
END
FromNeu_SetGear_NoClutch &
STATUS
ordinary
WHEN

grdl : FromNeu_SyncSpeed = TRUE
grd2 : Error_FromNeu_SetGear_NoClutch = FALSE
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grd3 : FromNeu_SetGear_NoClutch = FALSE
THEN
actl : FromNeu_SetGear_NoClutch := TRUE
act2 : isNeu:=FALSE
END

Error_FromNeu_SetGear_NoClutch =
STATUS

ordinary
WHEN

grdl : FromNeu_SyncSpeed = TRUE

grd2 : Error_FromNeu_SetGear_NoClutch = FALSE

grd3 : FromNeu_SetGear_NoClutch = FALSE
THEN

actl : Error_FromNeu_SetGear_NoClutch := TRUE
END

FromNeu_SetGear_Clutch &
STATUS

ordinary
WHEN

grdl : FromNeu_OpenClutch = TRUE

grd2 : Error_FromNeu_SetGear_Clutch = FALSE

grd3 : FromNeu_SetGear_Clutch = FALSE
THEN

actl : FromNeu_SetGear Clutch := TRUE

act2 : FromNeu_SetGear_ClutchT := time
END

Error_FromNeu_SetGear_Clutch 2
STATUS

ordinary
WHEN

grdl : FromNeu_OpenClutch = TRUE

grd2 : Error_FromNeu_SetGear_Clutch = FALSE

grd3 : FromNeu_SetGear_Clutch = FALSE
THEN

actl : Error_FromNeu_SetGear_Clutch := TRUE
END

FromNeu_CloseClutch &
STATUS
ordinary
WHEN
grdl : FromNeu_SetGear_Clutch = TRUE
grd2 : Error_FromNeu_CloseClutch = FALSE
grd3 : FromNeu_CloseClutch = FALSE
THEN
actl : FromNeu_CloseClutch := TRUE
act2 : isNeu:=FALSE
END

Error_FromNeu_CloseClutch £
STATUS

ordinary
WHEN

grdl : FromNeu_SetGear_Clutch = TRUE

grd2 : Error_FromNeu_CloseClutch = FALSE

grd3 : FromNeu_CloseClutch = FALSE
THEN

actl : Error_FromNeu_CloseClutch :== TRUE
END

ToNeu_ZeroTorque 2
STATUS
ordinary
WHEN
grdl : RequestToNeu = TRUE
grd2 : ToNeu_ZeroTorque = FALSE
grd3 : ToNeu_RequestOpenClutch = FALSE
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grd5 : time < RequestToNeuT + Zero_EX
THEN
actl : ToNeu_ZeroTorque :== TRUE
act2 : ToNeu_ZeroTorqueT :=time
END

ToNeu_RequestOpenClutch 2
STATUS

ordinary
WHEN

grdl : RequestToNeu = TRUE

grd2 : ToNeu_ZeroTorque = FALSE

grd3 : ToNeu_RequestOpenClutch = FALSE

grd4 : time> RequestToNeuT + OpenClutch_Zero_DE
THEN

actl : ToNeu_RequestOpenClutch :=TRUE

act2 : ToNeu_RequestOpenClutchT :=time
END

ToNeu_OpenClutch 2
STATUS

ordinary
WHEN

grdl : ToNeu_RequestOpenClutch = TRUE

grd2 : ToNeu_OpenClutch = FALSE

grd3 : Error_ToNeu_OpenClutch = FALSE
THEN

actl : ToNeu_OpenClutch := TRUE

act2 : ToNeu_OpenClutchT :=time
END

Error_ToNeu_OpenClutch &
STATUS

ordinary
WHEN

grdl : ToNeu_RequestOpenClutch = TRUE

grd2 : ToNeu_OpenClutch = FALSE

grd3 : Error_ToNeu_OpenClutch = FALSE
THEN

actl : Error_ToNeu_OpenClutch := TRUE
END

ToNeu_Release_NoClutch &
STATUS

ordinary
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
END

Error_ToNeu_Release NoClutch &
STATUS

ordinary
WHEN

grdl : ToNeu_ZeroTorque = TRUE

grd2 : ToNeu_Release_NoClutch = FALSE

grd3 : Error_ToNeu_Release_NoClutch = FALSE
THEN

actl : Error_ToNeu_Release_NoClutch := TRUE
END

ToNeu_Release_Clutch &
STATUS
ordinary
WHEN
grdl : ToNeu_OpenClutch = TRUE
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grd2 : ToNeu_Release Clutch = FALSE

grd3 : Error_ToNeu_Release_Clutch = FALSE
THEN

actl : ToNeu_Release Clutch := TRUE

act2 : ToNeu_Release_ ClutchT :=time
END

Error_ToNeu_Release_Clutch 2
STATUS

ordinary
WHEN

grdl : ToNeu_OpenClutch = TRUE

grd2 : ToNeu_Release Clutch = FALSE

grd3 : Error_ToNeu_ Release Clutch = FALSE
THEN

actl : Error_ToNeu_Release_Clutch := TRUE
END

ToNeu_CloseClutch 2
STATUS
ordinary
WHEN
grdl : ToNeu_ Release Clutch = TRUE
grd2 : ToNeu_CloseClutch = FALSE
grd3 : Error_ToNeu_CloseClutch = FALSE
THEN
actl : ToNeu_CloseClutch := TRUE
act2 : isNeu:= TRUE
END

Error_ToNeu_CloseClutch &
STATUS

ordinary
WHEN

grdl : ToNeu_Release_Clutch = TRUE

grd2 : ToNeu_CloseClutch = FALSE

grd3 : Error_ToNeu_CloseClutch = FALSE
THEN

actl : Error_ToNeu_CloseClutch := TRUE
END

NoNeu_ZeroTorque 2
STATUS
ordinary
WHEN
grdl : RequestNoNeu = TRUE
grd2 : NoNeu_ZeroTorque = FALSE
grd3 : NoNeu_RequestOpenClutch_Releasing = FALSE
grd4 : time < RequestNoNeuT + Zero_EX
THEN
actl : NoNeu_ZeroTorque := TRUE
act2 : NoNeu_ZeroTorqueT :=time
END

NoNeu_RequestOpenClutch_Releasing £
STATUS

ordinary
WHEN

grdl : RequestNoNeu = TRUE

grd2 : NoNeu_ZeroTorque = FALSE

grd3 : NoNeu_RequestOpenClutch_Releasing = FALSE

grd4 : time > RequestNoNeuT + OpenClutch_Zero DE
THEN

actl : NoNeu_RequestOpenClutch_Releasing :==TRUE

act2 : NoNeu_RequestOpenClutch_ReleasingT :=time
END

NoNeu_OpenClutch_Releasing £
STATUS
ordinary
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WHEN

grdl : NoNeu_OpenClutch_Releasing = TRUE

grd2 : NoNeu_OpenClutch_Releasing = FALSE

grd3 : Error_NoNeu_OpenClutch_Releasing = FALSE
THEN

actl : NoNeu_OpenClutch_Releasing := TRUE

act2 : NoNeu_OpenClutch_ReleasingT := time
END

Error_NoNeu_OpenClutch_Releasing =
STATUS

ordinary
WHEN

grdl : NoNeu_RequestOpenClutch_Releasing = TRUE

grd2 : NoNeu_OpenClutch_Releasing = FALSE

grd3 : Error_NoNeu_OpenClutch_Releasing = FALSE
THEN

actl : Error_NoNeu_OpenClutch_Releasing := TRUE
END

NoNeu_Release_NoClutch &
STATUS

ordinary
WHEN

grdl : NoNeu_ZeroTorque = TRUE

grd2 : NoNeu_Release_NoClutch = FALSE

grd3 : Error_NoNeu_Release_NoClutch = FALSE
THEN

actl : NoNeu_Release_NoClutch := TRUE

act2 : NoNeu_Release_NoClutchT := time

END
Error_NoNeu_Release_NoClutch &
STATUS
ordinary
WHEN
grdl : NoNeu_ZeroTorque = TRUE
grd2 : NoNeu_Release_NoClutch = FALSE
grd3 : Error_NoNeu_Release_NoClutch = FALSE
THEN
actl : Error_NoNeu_Release_NoClutch := TRUE
END
NoNeu_Release_Clutch &
STATUS
ordinary
WHEN

grdl : NoNeu_OpenClutch_Releasing = TRUE
grd2 : NoNeu_Release_Clutch = FALSE
grd3 : Error_NoNeu_Release_Clutch = FALSE
THEN
actl : NoNeu_Release_Clutch := TRUE
act2 : NoNeu_Release_ClutchT := time
END

Error_NoNeu_Release_Clutch £
STATUS

ordinary
WHEN

grdl : NoNeu_OpenClutch_Releasing = TRUE

grd2 : NoNeu_Release_Clutch = FALSE

grd3 : Error_NoNeu_Release_Clutch = FALSE
THEN

actl : Error_NoNeu_Release_Clutch :== TRUE
END

NoNeu_SyncSpeed £
STATUS
ordinary
WHEN
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grdl : NoNeu_Release_NoClutch = TRUE

grd2 : NoNeu_SyncSpeed = FALSE

grd3 : NoNeu_RequestOpenClutch_Setting = FALSE
grd5 : time <NoNeu_Release_NoClutchT + Sync_EX

THEN
actl : NoNeu_SyncSpeed := TRUE
act2 : NoNeu_SyncSpeedT := time
END
NoNeu_RequestOpenClutch_Setting =
STATUS
ordinary

WHEN
grdl : NoNeu_Release_NoClutch = TRUE
grd2 : NoNeu_SyncSpeed = FALSE
grd3 : NoNeu_RequestOpenClutch_Setting = FALSE
grd4 : time > NoNeu_Release_NoClutchT + OpenClutch_Sync_DE

THEN
actl : NoNeu_RequestOpenClutch_Setting := TRUE
act2 : NoNeu_RequestOpenClutch_SettingT :=time
END
NoNeu_OpenClutch_Setting 2
STATUS
ordinary

WHEN
grdl : NoNeu_RequestOpenClutch_Setting = TRUE
grd2 : Error_NoNeu_OpenClutch_Setting = FALSE
grd3 : NoNeu_OpenClutch_Setting = FALSE

THEN
actl : NoNeu_OpenClutch_Setting := TRUE
act2 : NoNeu_OpenClutch_SettingT := time
END
Error_NoNeu_OpenClutch_Setting £
STATUS
ordinary

WHEN
grdl : NoNeu_RequestOpenClutch_Setting = TRUE
grd2 : Error_NoNeu_OpenClutch_Setting = FALSE
grd3 : NoNeu_OpenClutch_Setting = FALSE
THEN
actl : Error_NoNeu_OpenClutch_Setting := TRUE
END

NoNeu_SetGear_NoClutch &
STATUS
ordinary
WHEN
grdl : NoNeu_SyncSpeed = TRUE
grd2 : Error_NoNeu_SetGear_NoClutch = FALSE
grd3 : NoNeu_SetGear_NoClutch = FALSE

THEN
actl : NoNeu_SetGear_NoClutch := TRUE
END
Error_NoNeu_SetGear_NoClutch 2
STATUS
ordinary

WHEN

grdl : NoNeu_SyncSpeed = TRUE

grd2 : Error_NoNeu_SetGear_NoClutch = FALSE

grd3 : NoNeu_SetGear_NoClutch = FALSE
THEN

actl : Error_NoNeu_SetGear_NoClutch := TRUE
END

NoNeu_SetGear_ReleasingClutch £
STATUS
ordinary
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WHEN
grdl : NoNeu_Release_Clutch = TRUE
grd2 : Error_NoNeu_SetGear_ReleasingClutch = FALSE
grd3 : NoNeu_SetGear_ReleasingClutch = FALSE
THEN
actl : NoNeu_SetGear_ReleasingClutch := TRUE
act2 : NoNeu_SetGear_ReleasingClutchT = time
END

Error_NoNeu_SetGear_ReleasingClutch =
STATUS

ordinary
WHEN

grdl : NoNeu_Release Clutch = TRUE

grd2 : Error_NoNeu_SetGear_ReleasingClutch = FALSE

grd3 : NoNeu_SetGear_ReleasingClutch = FALSE
THEN

actl : Error_NoNeu_SetGear_ReleasingClutch := TRUE
END

NoNeu_SetGear_SettingClutch £
STATUS

ordinary
WHEN

grdl : NoNeu_OpenClutch_Setting = TRUE

grd2 : Error_NoNeu_SetGear_SettingClutch = FALSE

grd3 : NoNeu_SetGear_SettingClutch = FALSE
THEN

actl : NoNeu_SetGear_SettingClutch := TRUE

act2 : NoNeu_SetGear_SettingClutchT := time
END

Error_NoNeu_SetGear_SettingClutch &
STATUS

ordinary
WHEN

grdl : NoNeu_OpenClutch_Setting = TRUE

grd2 : Error_NoNeu_SetGear_SettingClutch = FALSE

grd3 : NoNeu_SetGear_SettingClutch = FALSE
THEN

actl : Error_NoNeu_SetGear_SettingClutch := TRUE

END
NoNeu_CloseClutch_Setting 2
STATUS
ordinary
WHEN
grdl : NoNeu_SetGear_SettingClutch = TRUE
grd2 : Error_NoNeu_CloseClutch_Setting = FALSE
grd3 : NoNeu_CloseClutch_Setting = FALSE
THEN
actl : NoNeu_CloseClutch_Setting := TRUE
END
Error_NoNeu_CloseClutch_Setting 2
STATUS
ordinary
WHEN
grdl : NoNeu_SetGear_SettingClutch = TRUE
grd2 : Error_NoNeu_CloseClutch_Setting = FALSE
grd3 : NoNeu_CloseClutch_Setting = FALSE
THEN
actl : Error_NoNeu_CloseClutch_Setting := TRUE
END
NoNeu_CloseClutch_Releasing £
STATUS
ordinary
WHEN

grdl : NoNeu_SetGear_ReleasingClutch = TRUE
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grd2 : Error_NoNeu_CloseClutch_Releasing = FALSE
grd3 : NoNeu_CloseClutch_Releasing = FALSE

THEN
actl : NoNeu_CloseClutch_Releasing := TRUE
END
Error_NoNeu_CloseClutch_Releasing =
STATUS
ordinary
WHEN
grdl : NoNeu_SetGear_ReleasingClutch = TRUE
grd2 : Error_NoNeu_CloseClutch_Releasing = FALSE
grd3 : NoNeu_CloseClutch_Releasing = FALSE
THEN
actl : Error_NoNeu_CloseClutch_Releasing := TRUE
END
FINAL 2
STATUS
ordinary
WHEN
FromNeu_SetGear_NoClutch = TRUE v NoNeu_SetGear_NoClutch = TRUE v
grdl : ToNeu_Release_NoClutch = 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
actd : FromNeu_SyncSpeed :=FALSE
acts : FromNeu_OpenClutch :=FALSE
act6 : FromNeu_SetGear NoClutch :=FALSE
act7 : FromNeu_SetGear_ Clutch :=FALSE
act8 : FromNeu_CloseClutch :=FALSE
act9 : ToNeu_Release_NoClutch :=FALSE
actl0 : ToNeu_CloseClutch :=FALSE
actll : ToNeu_ZeroTorque:= FALSE
actl2 : ToNeu_OpenClutch :=FALSE
actl3 : ToNeu_Release_Clutch:== FALSE
actl4 : NoNeu_ZeroTorque:= FALSE
actl5 : NoNeu_OpenClutch_Releasing :=FALSE
actl6 : NoNeu_Release_NoClutch:= FALSE
actl7 : NoNeu_Release_Clutch:= FALSE
actl8 : NoNeu_SyncSpeed :=FALSE
actl9 : NoNeu_OpenClutch_Setting :=FALSE
act20 : NoNeu_SetGear_NoClutch:= FALSE
act2l : NoNeu_SetGear_ReleasingClutch:= FALSE
act22 : NoNeu_SetGear_SettingClutch:= FALSE
act23 : NoNeu_CloseClutch_Setting:= FALSE
act24 : NoNeu_CloseClutch_Releasing:= FALSE
act33 : FromNeu_RequestOpenClutch :=FALSE
act34 : ToNeu_RequestOpenClutch :=FALSE
act35 : NoNeu_RequestOpenClutch_Releasing :=FALSE
act36 : NoNeu_RequestOpenClutch_Setting :=FALSE
END
Tick_Tock =
STATUS
ordinary
ANY
tick
WHERE
typing_tick : ticke Z
grdl : tick>0
grd2 RequestFromNeu = TRUE A FromNeu_RequestOpenClutch= FALSE A

FromNeu_SyncSpeed = FALSE = time+tick < Sync_DL+RequestFromNeuT
FromNeu_RequestOpenClutch = TRUE A FromNeu_OpenClutch= FALSE A

rd3
g Error_FromNeu_OpenClutch = FALSE = time+tick < OpenClutch_DL+FromNeu_RequestOpenClutchT
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FromNeu_OpenClutch = TRUE A FromNeu_SetGear_Clutch= FALSE A

grod Error_FromNeu_SetGear_Clutch = FALSE = time+tick < SetGear_DL+FromNeu_OpenClutchT
grds FromNeu_SyncSpeed = TRUE A FromNeu_SetGear_NoClutch= FALSE A

Error_FromNeu_SetGear_NoClutch = FALSE = time+tick < SetGear_DL+FromNeu_SyncSpeedT
ord6 FromNeu_SetGear_Clutch = TRUE A FromNeu_CloseClutch= FALSE A

Error_FromNeu_CloseClutch = FALSE = time+tick < CloseClutch_DL+FromNeu_SetGear_ClutchT
grd7 RequestToNeu = TRUE A ToNeu_RequestOpenClutch= FALSE A

ToNeu_ZeroTorque= FALSE = time+tick < Zero_DL+RequestToNeuT
grd8 ToNeu_RequestOpenClutch = TRUE A ToNeu_OpenClutch= FALSE A

Error_ToNeu_OpenClutch = FALSE = time+tick < OpenClutch_DL+ToNeu_RequestOpenClutchT
grd9 ToNeu_ZeroTorque = TRUE A ToNeu_Release_NoClutch= FALSE A

Error_ToNeu_Release_NoClutch= FALSE = time+tick < Release_DL+ToNeu_ZeroTorqueT
grd10 - ToNeu_OpenClutch = TRUE A ToNeu_Release_Clutch= FALSE A

Error_ToNeu_Release_Clutch= FALSE = time+tick < Release_DL +ToNeu_OpenClutchT

grdil ToNeu_Release_Clutch = TRUE A ToNeu_CloseClutch= FALSE A

Error_ToNeu_CloseClutch= FALSE = time+tick < CloseClutch_DL+ToNeu_Release_ClutchT
RequestNoNeu = TRUE A NoNeu_ZeroTorque = FALSE A
grdi2 NoNeu_RequestOpenClutch_Releasing = FALSE
= time+tick < Zero_DL +RequestNoNeuT
NoNeu_RequestOpenClutch_Releasing = TRUE A
NoNeu_OpenClutch_Releasing = FALSE A

grd13 .

Error_NoNeu_OpenClutch_Releasing = FALSE

= time+tick < OpenClutch_DL +NoNeu_RequestOpenClutch_ReleasingT
grd14 NoNeu_ZeroTorque = TRUE A NoNeu_Release_NoClutch= FALSE A

Error_NoNeu_Release_NoClutch= FALSE = time+tick < Release_DL+NoNeu_ZeroTorqueT
NoNeu_Release_NoClutch = TRUE A NoNeu_SyncSpeed= FALSE A
grd15 NoNeu_RequestOpenClutch_Setting = FALSE
= time+tick < Sync_DL+NoNeu_Release_NoClutchT
NoNeu_RequestOpenClutch_Setting = TRUE A NoNeu_SyncSpeed= FALSE A
grdi6 : Error_NoNeu_OpenClutch_Setting = FALSE
= time+tick < OpenClutch_DL+NoNeu_RequestOpenClutch_SettingT
NoNeu_SyncSpeed = TRUE A NoNeu_SetGear_NoClutch= FALSE A

gra17 Error_NoNeu_SetGear_NoClutch= FALSE = time+tick < SetGear_DL+NoNeu_SyncSpeedT
grdis NoNeu_OpenClutch_Setting = TRUE A NoNeu_SetGear_SettingClutch= FALSE A
Error_NoNeu_SetGear_SettingClutch= FALSE = time+tick < SetGear_DL+NoNeu_OpenClutch_Settin
gT
grd19 - NoNeu_SetGear_SettingClutch = TRUE A NoNeu_CloseClutch_Setting= FALSE A
Error_NoNeu_CloseClutch_Setting= FALSE = time+tick < CloseClutch_DL+NoNeu_SetGear_Setting
ClutchT
9rd20 NoNeu_OpenClutch_Releasing = TRUE A NoNeu_Release_Clutch= FALSE A
Error_NoNeu_Release_Clutch= FALSE = time+tick < Release_DL+NoNeu_OpenClutch_ReleasingT
grd21 - NoNeu_Release_Clutch = TRUE A NoNeu_SetGear_ReleasingClutch= FALSE A
Error_NoNeu_SetGear_ReleasingClutch= FALSE = time+tick < SetGear_DL+NoNeu_Release_Clutch
T
grd22 NoNeu_SetGear_ReleasingClutch = TRUE A NoNeu_CloseClutch_Releasing= FALSE A
Error_NoNeu_CloseClutch_Releasing= FALSE = time+tick < CloseClutch_DL+NoNeu_SetGear_Relea
singClutchT
THEN
actl : time :=time + tick
END
END

Decomposed Machine Channel
MACHINE
Channel
SEES
c6
VARIABLES
Channel_RequestFromNeu
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Channel_FromNeu_SyncSpeed
Channel_FromNeu_RequestOpenClutch
Channel_FromNeu_OpenClutch
Channel_FromNeu_SetGear_Clutch
Channel_FromNeu_SetGear_NoClutch
Channel_FromNeu_CloseClutch
Channel_RequestFromNeuT
Channel_FromNeu_OpenClutchT
Channel_FromNeu_SyncSpeedT
Channel_FromNeu_SetGear_ClutchT
Channel_FromNeu_RequestOpenClutchT
Channel_RequestToNeu
Channel_ToNeu_ZeroTorque
Channel_ToNeu_RequestOpenClutch
Channel_ToNeu_OpenClutch
Channel_ToNeu_Release_Clutch
Channel_ToNeu_Release_NoClutch
Channel_ToNeu_CloseClutch
Channel_RequestToNeuT
Channel_ToNeu_ZeroTorqueT
Channel_ToNeu_OpenClutchT
Channel_ToNeu_Release_ClutchT
Channel_ToNeu_RequestOpenClutchT
Channel_RequestNoNeu
Channel_NoNeu_ZeroTorque
Channel_NoNeu_Release_NoClutch
Channel_NoNeu_RequestOpenClutch_Releasing
Channel_NoNeu_OpenClutch_Releasing
Channel_NoNeu_Release_Clutch
Channel_NoNeu_SyncSpeed
Channel_NoNeu_RequestOpenClutch_Setting
Channel_NoNeu_OpenClutch_Setting
Channel_NoNeu_SetGear_ReleasingClutch
Channel_NoNeu_SetGear_SettingClutch
Channel_NoNeu_SetGear_NoClutch
Channel_NoNeu_CloseClutch_Releasing
Channel_NoNeu_CloseClutch_Setting
Channel_RequestNoNeuT
Channel_NoNeu_ZeroTorqueT
Channel_NoNeu_Release_NoClutchT
Channel_NoNeu_OpenClutch_ReleasingT
Channel_NoNeu_Release_ClutchT
Channel_NoNeu_SetGear_ReleasingClutchT
Channel_NoNeu_SetGear_SettingClutchT
Channel_NoNeu_SyncSpeedT
Channel_NoNeu_OpenClutch_SettingT
Channel_NoNeu_RequestOpenClutch_ReleasingT
Channel_NoNeu_RequestOpenClutch_SettingT
Channel_Request_SyncSpeed
Channel_Request_ZeroTorque
Channel_SyncSpeed
Channel_ZeroTorque
Channel_SyncSpeedT
Channel_ZeroTorqueT
Channel_Request_SyncSpeed T
Channel_Request_ZeroTorqueT
Channel_Request_Open
Channel_Request_Close
Channel_Open
Channel_Close
Channel_OpenT
Channel_CloseT
Channel_Request_OpenT
Channel_Request_CloseT
Channel_Request_Release
Channel_Request_Set
Channel_Release
Channel_Set
Channel_ReleaseT
Channel_SetT
Channel_Request_ReleaseT
Channel_Request_SetT
Channel_time

INVARIANTS
typing_Channel_time :Channel_time € Z
typing_Channel_ZeroTorqueT :Channel_ZeroTorqueT € Z
typing_Channel_RequestNoNeuT :Channel_RequestNoNeuT € Z
typing_Channel_RequestToNeu :Channel_RequestToNeu € BOOL
typing_Channel_ToNeu_OpenClutch :Channel_ToNeu_OpenClutch € BOOL
typing_Channel_NoNeu_SetGear_SettingClutch :Channel_NoNeu_SetGear_SettingClutch € BOOL
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typing_Channel_Request_Release :Channel_Request_Release € BOOL
typing_Channel_Request_SyncSpeed :Channel_Request_SyncSpeed € BOOL
typing_Channel_OpenT :Channel_OpenT € Z

typing_Channel_FromNeu_OpenClutchT :Channel_FromNeu_OpenClutchT € Z
typing_Channel_NoNeu_ZeroTorqueT :Channel_NoNeu_ZeroTorqueT € Z
typing_Channel_ToNeu_Release_ClutchT :Channel_ToNeu_Release_ClutchT € Z
typing_Channel_CloseT :Channel_CloseT € Z

typing_Channel_NoNeu_OpenClutch_SettingT :Channel_NoNeu_OpenClutch_SettingT € Z
typing_Channel_ToNeu_Release_NoClutch :Channel_ToNeu_Release_NoClutch € BOOL
typing_Channel_NoNeu_SyncSpeed :Channel_NoNeu_SyncSpeed € BOOL

typing_Channel_Set :Channel_Set e BOOL

typing_Channel_ToNeu_ZeroTorque :Channel_ToNeu_ZeroTorque € BOOL
typing_Channel_NoNeu_CloseClutch_Releasing :Channel_NoNeu_CloseClutch_Releasing € BOOL
typing_Channel_NoNeu_SetGear_ReleasingClutch :Channel_NoNeu_SetGear_ReleasingClutch € BOOL
typing_Channel_SyncSpeed :Channel_SyncSpeed € BOOL
typing_Channel_NoNeu_RequestOpenClutch_Setting :Channel_NoNeu_RequestOpenClutch_Setting € BOOL
typing_Channel_Request_Set :Channel_Request_Set € BOOL

typing_Channel_RequestFromNeuT :Channel_RequestFromNeuT € Z

typing_Channel_ReleaseT :Channel_ReleaseT € Z

typing_Channel_Request_Open :Channel_Request_Open € BOOL
typing_Channel_ToNeu_Release_Clutch :Channel_ToNeu_Release_Clutch € BOOL
typing_Channel_FromNeu_RequestOpenClutch :Channel_FromNeu_RequestOpenClutch € BOOL
typing_Channel_NoNeu_OpenClutch_ReleasingT :Channel_NoNeu_OpenClutch_ReleasingT € Z
typing_Channel_NoNeu_Release_ClutchT :Channel_NoNeu_Release_ClutchT € Z
typing_Channel_FromNeu_RequestOpenClutchT :Channel_FromNeu_RequestOpenClutchT € Z
typing_Channel_NoNeu_RequestOpenClutch_Releasing :Channel_NoNeu_RequestOpenClutch_Releasing € BOOL
typing_Channel_SyncSpeedT :Channel_SyncSpeedT € Z

typing_Channel_ToNeu_ZeroTorqueT :Channel_ToNeu_ZeroTorqueT € Z
typing_Channel_FromNeu_SetGear_ClutchT :Channel_FromNeu_SetGear_ClutchT € Z
typing_Channel_FromNeu_SetGear_NoClutch :Channel_FromNeu_SetGear_NoClutch € BOOL
typing_Channel_Release :Channel_Release € BOOL

typing_Channel_Request_OpenT :Channel_Request_OpenT € Z
typing_Channel_FromNeu_SyncSpeedT :Channel_FromNeu_SyncSpeedT € Z
typing_Channel_ToNeu_RequestOpenClutch :Channel_ToNeu_RequestOpenClutch € BOOL
typing_Channel_NoNeu_ZeroTorque :Channel_NoNeu_ZeroTorque € BOOL
typing_Channel_ToNeu_RequestOpenClutchT :Channel_ToNeu_RequestOpenClutchT € Z
typing_Channel_Request_ReleaseT :Channel_Request_ReleaseT € Z

typing_Channel_ZeroTorque :Channel_ZeroTorque € BOOL
typing_Channel_NoNeu_Release_Clutch :Channel_NoNeu_Release_Clutch € BOOL
typing_Channel_NoNeu_Release_NoClutchT :Channel_NoNeu_Release_NoClutchT € Z
typing_Channel_Open :Channel_Open € BOOL

typing_Channel_Request_ZeroTorqueT :Channel_Request_ZeroTorqueT € Z
typing_Channel_Request_ZeroTorque :Channel_Request_ZeroTorque € BOOL
typing_Channel_NoNeu_RequestOpenClutch_SettingT :Channel_NoNeu_RequestOpenClutch_SettingT € Z
typing_Channel_NoNeu_OpenClutch_Releasing :Channel_NoNeu_OpenClutch_Releasing € BOOL
typing_Channel_NoNeu_SetGear_SettingClutchT :Channel_NoNeu_SetGear_SettingClutchT € Z
typing_Channel_NoNeu_SyncSpeedT :Channel_NoNeu_SyncSpeedT € Z
typing_Channel_Request_Close :Channel_Request_Close € BOOL
typing_Channel_ToNeu_OpenClutchT :Channel_ToNeu_OpenClutchT € Z
typing_Channel_ToNeu_CloseClutch :Channel_ToNeu_CloseClutch € BOOL
typing_Channel_NoNeu_SetGear_NoClutch :Channel_NoNeu_SetGear_NoClutch € BOOL
typing_Channel_RequestToNeuT :Channel_RequestToNeuT € Z
typing_Channel_NoNeu_CloseClutch_Setting :Channel_NoNeu_CloseClutch_Setting € BOOL
typing_Channel_FromNeu_OpenClutch :Channel_FromNeu_OpenClutch € BOOL
typing_Channel_Close :Channel_Close € BOOL

typing_Channel_RequestFromNeu :Channel_RequestFromNeu € BOOL
typing_Channel_Request_CloseT :Channel_Request_CloseT € Z

typing_Channel_SetT :Channel_SetT € Z

typing_Channel_NoNeu_Release_NoClutch :Channel_NoNeu_Release_NoClutch € BOOL
typing_Channel_Request_SyncSpeedT :Channel_Request_SyncSpeedT € Z
typing_Channel_FromNeu_CloseClutch :Channel_FromNeu_CloseClutch € BOOL
typing_Channel_FromNeu_SetGear_Clutch :Channel_FromNeu_SetGear_Clutch € BOOL
typing_Channel_NoNeu_SetGear_ReleasingClutchT :Channel_NoNeu_SetGear_ReleasingClutchT € Z
typing_Channel_RequestNoNeu :Channel_RequestNoNeu € BOOL
typing_Channel_FromNeu_SyncSpeed :Channel_FromNeu_SyncSpeed € BOOL
typing_Channel_NoNeu_OpenClutch_Setting :Channel_NoNeu_OpenClutch_Setting € BOOL
typing_Channel_Request_SetT :Channel_Request_SetT € Z
typing_Channel_NoNeu_RequestOpenClutch_ReleasingT :Channel_NoNeu_RequestOpenClutch_ReleasingT € Z
{Channel_RequestFromNeu, Channel_FromNeu_SyncSpeed ,
Channel_FromNeu_RequestOpenClutch ,Channel_FromNeu_OpenClutch ,
Channel_FromNeu_SetGear_Clutch ,Channel_FromNeu_SetGear_NoClutch ,
Channel_FromNeu_CloseClutch , Channel_RequestToNeu ,
Channel_ToNeu_ZeroTorque ,Channel_ToNeu_RequestOpenClutch,
Channel_ToNeu_OpenClutch ,Channel_ToNeu_Release_Clutch,
Channel_ToNeu_Release_NoClutch, Channel_ToNeu_CloseClutch,
Channel_RequestNoNeu,Channel_NoNeu_ZeroTorque,
Channel_NoNeu_Release_NoClutch ,Channel_NoNeu_RequestOpenClutch_Releasing,
Channel_NoNeu_OpenClutch_Releasing,Channel_NoNeu_Release_Clutch,

m10_invl :
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Channel_NoNeu_SyncSpeed,Channel_NoNeu_RequestOpenClutch_Setting ,
Channel_NoNeu_OpenClutch_Setting,Channel_NoNeu_SetGear_ReleasingClutch,
Channel_NoNeu_SetGear_SettingClutch,Channel_NoNeu_SetGear_NoClutch,
Channel_NoNeu_CloseClutch_Releasing,Channel_NoNeu_CloseClutch_Setting,
Channel_Request_SyncSpeed,Channel_Request_ZeroTorque,
Channel_SyncSpeed,Channel_ZeroTorque,Channel_Request_Open,
Channel_Request_Close,Channel_Open, Channel_Close,
Channel_Request_Release,Channel_Request_Set,Channel_Release,
Channel_Set} € P(BOOL)
EVENTS
INITIALISATION &
STATUS
ordinary
BEGIN

act99 :Channel_RequestFromNeu := FALSE

act100 :Channel_FromNeu_SyncSpeed := FALSE

act101 :Channel_FromNeu_RequestOpenClutch := FALSE

act102 :Channel_FromNeu_OpenClutch := FALSE

act103 :Channel_FromNeu_SetGear_Clutch := FALSE

act104 :Channel_FromNeu_SetGear_NoClutch := FALSE

act105 :Channel_FromNeu_CloseClutch := FALSE

act106 :Channel_RequestToNeu := FALSE

act107 :Channel_ToNeu_ZeroTorque := FALSE

act108 :Channel_ToNeu_RequestOpenClutch := FALSE

act109 :Channel_ToNeu_OpenClutch := FALSE

act110 :Channel_ToNeu_Release_Clutch := FALSE

act111 :Channel_ToNeu_Release_NoClutch := FALSE

act112 :Channel_ToNeu_CloseClutch := FALSE

act113 :Channel_RequestNoNeu = FALSE

act114 :Channel_NoNeu_ZeroTorque := FALSE

act115 :Channel_NoNeu_Release_NoClutch := FALSE

act116 :Channel_NoNeu_RequestOpenClutch_Releasing :== FALSE

act117 :Channel_NoNeu_OpenClutch_Releasing := FALSE

act118 :Channel_NoNeu_Release_Clutch := FALSE

act119 :Channel_NoNeu_SyncSpeed := FALSE

act120 :Channel_NoNeu_RequestOpenClutch_Setting := FALSE

act121 :Channel_NoNeu_OpenClutch_Setting := FALSE

act122 :Channel_NoNeu_SetGear_ReleasingClutch := FALSE

act123 :Channel_NoNeu_SetGear_SettingClutch := FALSE

act124 :Channel_NoNeu_SetGear_NoClutch := FALSE

act125 :Channel_NoNeu_CloseClutch_Releasing := FALSE

act126 :Channel_NoNeu_CloseClutch_Setting := FALSE

act127 :Channel_Request_SyncSpeed := FALSE

act128 :Channel_Request_ZeroTorque := FALSE

act129 :Channel_SyncSpeed := FALSE

act130 :Channel_ZeroTorque := FALSE

act131 :Channel_Request_Open := FALSE

act132 :Channel_Request_Close := FALSE

act133 :Channel_Open = FALSE

act134 :Channel_Close := FALSE

act135 :Channel_Request_Release := FALSE

act136 :Channel_Request_Set := FALSE

act137 :Channel_Release := FALSE

act138 :Channel_Set := FALSE

act139 :Channel_OpenT := 0

act140 :Channel_CloseT := 0

actl41 :Channel_Request_OpenT := 0

act142 :Channel_Request_CloseT :== 0

act143 :Channel_SyncSpeedT = 0

actl44 :Channel_ZeroTorqueT :== 0

act145 :Channel_Request_SyncSpeedT := 0

act146 :Channel_Request_ZeroTorqueT := 0

act147 :Channel_RequestNoNeuT := 0

act148 :Channel_NoNeu_ZeroTorqueT := 0

act149 :Channel_NoNeu_Release_NoClutchT := 0

act150 :Channel_NoNeu_OpenClutch_ReleasingT = 0

act151 :Channel_NoNeu_Release_ClutchT := 0

act152 :Channel_NoNeu_SetGear_ReleasingClutchT := 0

act153 :Channel_NoNeu_SetGear_SettingClutchT := 0

act154 :Channel_NoNeu_SyncSpeedT := 0

act155 :Channel_NoNeu_OpenClutch_SettingT := 0

act156 :Channel_NoNeu_RequestOpenClutch_ReleasingT = 0

act157 :Channel_NoNeu_RequestOpenClutch_SettingT := 0

act158 :Channel_RequestToNeuT := 0

act159 :Channel_ToNeu_ZeroTorqueT := 0

act160 :Channel_ToNeu_OpenClutchT := 0

act161 :Channel_ToNeu_Release_ClutchT := 0

act162 :Channel_ToNeu_RequestOpenClutchT := 0
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act163 :Channel_RequestFromNeuT := 0
act164 :Channel_FromNeu_OpenClutchT := 0
act165 :Channel_FromNeu_SyncSpeedT := 0
act166 :Channel_FromNeu_SetGear_ClutchT := 0
act167 :Channel_FromNeu_RequestOpenClutchT := 0
act168 :Channel_ReleaseT := 0
act169 :Channel_SetT := 0
act170 :Channel_Request_ReleaseT := 0
actl71 :Channel_Request_SetT := 0
actl72 :Channel_time := 0

END

RequestFromNeu &
STATUS
ordinary
BEGIN
act3 :Channel_RequestFromNeu := TRUE
act4 :Channel_RequestFromNeuT := Channel_time
END

RequestNoNeu &
STATUS
ordinary
BEGIN
act3 :Channel_RequestNoNeu := TRUE
act4 :Channel_RequestNoNeuT := Channel_time
END

RequestToNeu &
STATUS
ordinary
BEGIN
act3 :Channel_RequestToNeu := TRUE
act4 :Channel_RequestToNeuT := Channel_time
END

FromNeu_SyncSpeed &
STATUS

ordinary
WHEN

grd4 :Channel_SyncSpeed = TRUE
THEN

act3 :Channel_FromNeu_SyncSpeed := TRUE

act4 :Channel_FromNeu_SyncSpeedT := Channel_time
END

FromNeu_RequestOpenClutch &
STATUS
ordinary
BEGIN
act3 :Channel_FromNeu_RequestOpenClutch := TRUE
act4 :Channel_FromNeu_RequestOpenClutchT := Channel_time
END

FromNeu_OpenClutch &
STATUS

ordinary
WHEN

grd4 :Channel_Open = TRUE
THEN

act3 :Channel_FromNeu_OpenClutch := TRUE

act4 :Channel_FromNeu_OpenClutchT := Channel_time
END

FromNeu_SetGear_NoClutch &
STATUS

ordinary
WHEN

grd4 :Channel_Set = TRUE
THEN

act3 :Channel_FromNeu_SetGear_NoClutch :== TRUE
END

FromNeu_SetGear_Clutch &
STATUS
ordinary
WHEN
grd4 :Channel_Set= TRUE
THEN
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act3 :Channel_FromNeu_SetGear_Clutch := TRUE
act4 :Channel_FromNeu_SetGear_ClutchT := Channel_time
END

FromNeu_CloseClutch &
STATUS

ordinary
WHEN

grd4 :Channel_Close = TRUE
THEN

act3 :Channel_FromNeu_CloseClutch := TRUE
END

ToNeu_ZeroTorque &
STATUS

ordinary
WHEN

grd4 :Channel_ZeroTorque = TRUE
THEN

act3 :Channel_ToNeu_ZeroTorque := TRUE

act4 :Channel_ToNeu_ZeroTorqueT := Channel_time
END

ToNeu_RequestOpenClutch &
STATUS
ordinary
BEGIN
act3 :Channel_ToNeu_RequestOpenClutch := TRUE
act4 :Channel_ToNeu_RequestOpenClutchT := Channel_time
END

ToNeu_OpenClutch 2
STATUS

ordinary
WHEN

grd4 :Channel_Open = TRUE
THEN

act3 :Channel_ToNeu_OpenClutch := TRUE

act4 :Channel_ToNeu_OpenClutchT := Channel_time
END

ToNeu_Release_NoClutch &
STATUS

ordinary
WHEN

grd4 :Channel_Release = TRUE
THEN

act3 :Channel_ToNeu_Release_NoClutch := TRUE
END

ToNeu_Release_Clutch &
STATUS

ordinary
WHEN

grd4 :Channel_Release = TRUE
THEN

act3 :Channel_ToNeu_Release_Clutch := TRUE

act4 :Channel_ToNeu_Release_ClutchT := Channel_time
END

ToNeu_CloseClutch &
STATUS

ordinary
WHEN

grd4 :Channel_Close = TRUE
THEN

act3 :Channel_ToNeu_CloseClutch := TRUE
END

NoNeu_ZeroTorque &
STATUS

ordinary
WHEN

grd5 :Channel_ZeroTorque = TRUE
THEN

act3 :Channel_NoNeu_ZeroTorque := TRUE

act4 :Channel_NoNeu_ZeroTorqueT := Channel_time
END
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NoNeu_RequestOpenClutch_Releasing &
STATUS
ordinary
BEGIN
act3 :Channel_NoNeu_RequestOpenClutch_Releasing :== TRUE
act4 :Channel_NoNeu_RequestOpenClutch_ReleasingT := Channel_time

END
NoNeu_OpenClutch_Releasing &
STATUS
ordinary
WHEN
grd4 :Channel_Open = TRUE
THEN

act3 :Channel_NoNeu_OpenClutch_Releasing :== TRUE
act4 :Channel_NoNeu_OpenClutch_ReleasingT := Channel_time
END

NoNeu_Release_NoClutch &
STATUS

ordinary
WHEN

grd4 :Channel_Release = TRUE
THEN

act3 :Channel_NoNeu_Release_NoClutch := TRUE

act4 :Channel_NoNeu_Release_NoClutchT := Channel_time
END

NoNeu_Release_Clutch &
STATUS

ordinary
WHEN

grd4 :Channel_Release = TRUE
THEN

act3 :Channel_NoNeu_Release_Clutch := TRUE

act4 :Channel_NoNeu_Release_ClutchT := Channel_time
END

NoNeu_SyncSpeed &
STATUS

ordinary
WHEN

grd4 :Channel_SyncSpeed= TRUE
THEN

act3 :Channel_NoNeu_SyncSpeed := TRUE

act4 :Channel_NoNeu_SyncSpeedT := Channel_time
END

NoNeu_RequestOpenClutch_Setting &
STATUS
ordinary
BEGIN
act3 :Channel_NoNeu_RequestOpenClutch_Setting := TRUE
act4 :Channel_NoNeu_RequestOpenClutch_SettingT := Channel_time
END

NoNeu_OpenClutch_Setting £
STATUS

ordinary
WHEN

grd4 :Channel_Open = TRUE
THEN

act3 :Channel_NoNeu_OpenClutch_Setting :== TRUE

act4 :Channel_NoNeu_OpenClutch_SettingT := Channel_time
END

NoNeu_SetGear_NoClutch &
STATUS

ordinary
WHEN

grd4 :Channel_Set = TRUE
THEN

act2 :Channel_NoNeu_SetGear_NoClutch := TRUE
END

NoNeu_SetGear_ReleasingClutch 2
STATUS
ordinary
WHEN
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grd4 :Channel_Set = TRUE
THEN
act3 :Channel_NoNeu_SetGear_ReleasingClutch := TRUE
act4 :Channel_NoNeu_SetGear_ReleasingClutchT := Channel_time

END
NoNeu_SetGear_SettingClutch &
STATUS
ordinary
WHEN
grd4 :Channel_Set = TRUE
THEN

act3 :Channel_NoNeu_SetGear_SettingClutch := TRUE
act4 :Channel_NoNeu_SetGear_SettingClutchT := Channel_time

END
NoNeu_CloseClutch_Setting &
STATUS
ordinary
WHEN
grd4 :Channel_Close = TRUE
THEN
act2 :Channel_NoNeu_CloseClutch_Setting := TRUE
END
NoNeu_CloseClutch_Releasing &
STATUS
ordinary
WHEN
grd4 :Channel_Close = TRUE
THEN
act2 :Channel_NoNeu_CloseClutch_Releasing := TRUE
END
Engine_Request_SyncSpeed &
STATUS
ordinary

WHEN

grd1 :Channel_RequestFromNeu = TRUE v Channel_NoNeu_Release_NoClutch = TRUE
THEN

act3 :Channel_Request_SyncSpeed := TRUE

act4 :Channel_Request_SyncSpeedT := Channel_time
END

Engine_SyncSpeed &
STATUS
ordinary
BEGIN
act3 :Channel_SyncSpeed := TRUE
act4 :Channel_SyncSpeedT := Channel_time

END
Engine_Request_ZeroTorque &
STATUS
ordinary
WHEN
grd1 :Channel_RequestToNeu = TRUE v Channel_RequestNoNeu = TRUE
THEN

act3 :Channel_Request_ZeroTorque :== TRUE
act4 :Channel_Request_ZeroTorqueT := Channel_time
END

Engine_ZeroTorque &
STATUS
ordinary
BEGIN
act3 :Channel_ZeroTorque :== TRUE
act4 :Channel_ZeroTorqueT := Channel_time
END

Clutch_Request_Open &
STATUS
ordinary
WHEN

Channel_FromNeu_RequestOpenClutch = TRUE v Channel_ToNeu_RequestOpenClutch = TRUE v
grdl :Channel_NoNeu_RequestOpenClutch_Releasing = TRUE v

Channel_NoNeu_RequestOpenClutch_Setting = TRUE
THEN
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act3 :Channel_Request_Open := TRUE
act4 :Channel_Request_OpenT := Channel_time
END

Clutch_Open &
STATUS
ordinary
BEGIN
act3 :Channel_Open := TRUE
act4 :Channel_OpenT := Channel_time

END
Clutch_Request_Close
STATUS
ordinary
WHEN
Channel_FromNeu_SetGear_Clutch = TRUE v
grd1 :ChanneI_ToNeu_ReIease_CIutch =TRUE v
Channel_NoNeu_SetGear_ReleasingClutch = TRUE v
Channel_NoNeu_SetGear_SettingClutch= TRUE
THEN

act3 :Channel_Request_Close := TRUE
act4 :Channel_Request_CloseT := Channel_time
END

Clutch_Close &
STATUS
ordinary
BEGIN
act3 :Channel_Close := TRUE
act4 :Channel_CloseT := Channel_time
END

Gear_Request_Release =
STATUS
ordinary
WHEN

grdl

THEN

act3 :Channel_Request_Release := TRUE

act4 :Channel_Request_ReleaseT := Channel_time
END

.Channel_ToNeu_ZeroTorque = TRUE v Channel_ToNeu_OpenClutch = TRUE v
‘Channel_NoNeu_ZeroTorque = TRUE v Channel_NoNeu_OpenClutch_Releasing= TRUE

Gear_Release &
STATUS
ordinary
BEGIN
act3 :Channel_Release := TRUE
act4 :Channel_ReleaseT := Channel_time
END

Gear_Request_Set &
STATUS
ordinary
WHEN
Channel_FromNeu_SyncSpeed = TRUE Vv Channel_FromNeu_OpenClutch = TRUE v
grd1 :Channel_NoNeu_Release_Clutch = TRUE v Channel_NoNeu_SyncSpeed = TRUE v
Channel_NoNeu_OpenClutch_Setting = TRUE
THEN
act3 :Channel_Request_Set := TRUE
act4 :Channel_Request_SetT := Channel_time
END

Gear_Set &
STATUS
ordinary
BEGIN
act3 :Channel_Set := TRUE
act4 :Channel_SetT := Channel_time
END

FINAL 2
STATUS
ordinary
BEGIN
act43 :Channel_RequestFromNeu := FALSE
act44 :Channel_FromNeu_SyncSpeed := FALSE
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act45 :Channel_FromNeu_RequestOpenClutch := FALSE
act46 :Channel_FromNeu_OpenClutch := FALSE
act47 :Channel_FromNeu_SetGear_Clutch := FALSE
act48 :Channel_FromNeu_SetGear_NoClutch := FALSE
act49 :Channel_FromNeu_CloseClutch := FALSE
act50 :Channel_RequestToNeu := FALSE
act51 :Channel_ToNeu_ZeroTorque := FALSE
act52 :Channel_ToNeu_RequestOpenClutch := FALSE
act53 :Channel_ToNeu_OpenClutch := FALSE
act54 :Channel_ToNeu_Release_Clutch := FALSE
act55 :Channel_ToNeu_Release_NoClutch := FALSE
act56 :Channel_ToNeu_CloseClutch := FALSE
act57 :Channel_RequestNoNeu := FALSE
act58 :Channel_NoNeu_ZeroTorque := FALSE
act59 :Channel_NoNeu_Release_NoClutch := FALSE
act60 :Channel_NoNeu_RequestOpenClutch_Releasing := FALSE
act61 :Channel_NoNeu_OpenClutch_Releasing :== FALSE
act62 :Channel_NoNeu_Release_Clutch := FALSE
act63 :Channel_NoNeu_SyncSpeed := FALSE
act64 :Channel_NoNeu_RequestOpenClutch_Setting := FALSE
act65 :Channel_NoNeu_OpenClutch_Setting :== FALSE
act66 :Channel_NoNeu_SetGear_ReleasingClutch := FALSE
act67 :Channel_NoNeu_SetGear_SettingClutch := FALSE
act68 :Channel_NoNeu_SetGear_NoClutch := FALSE
act69 :Channel_NoNeu_CloseClutch_Releasing := FALSE
act70 :Channel_NoNeu_CloseClutch_Setting := FALSE
act71 :Channel_Request_SyncSpeed := FALSE
act72 :Channel_Request_ZeroTorque := FALSE
act73 :Channel_SyncSpeed := FALSE
act74 :Channel_ZeroTorque := FALSE
act75 :Channel_Request_Open := FALSE
act76 :Channel_Request_Close := FALSE
act77 :Channel_Open := FALSE
act78 :Channel_Close := FALSE
act79 :Channel_Request_Release := FALSE
act80 :Channel_Request_Set := FALSE
act8l :Channel_Release := FALSE
act82 :Channel_Set := FALSE

END

Tick _Tock &
STATUS

ordinary
ANY

tick
WHERE

typing_tick :tick € Z

grd1 :tick >0

grd23 :ChanneI_RequestFromNeu = TRUE A Channel_Request_SyncSpeed = FALSE
= Channel_time+tick < Channel RequestFromNeuT + Channel DL
Channel_NoNeu_Release_NoClutch = TRUE A Channel_Request_SyncSpeed = FALSE
= Channel_time+tick < Channel NoNeu_Release NoClutchT + Channel DL
grd2s :ChanneI_RequestToNeu = TRUE A Channel_Request_ZeroTorque = FALSE

= Channel_time+tick < Channel RequestToNeuT + Channel DL
Channel_RequestNoNeu = TRUE A Channel_Request_ZeroTorque = FALSE
= Channel_time+tick < Channel RequestNoNeuT + Channel DL
Channel_ZeroTorque = TRUE A Channel_ToNeu_ZeroTorque = FALSE A Channel_NoNeu_ZeroTorque = FALSE
= Channel_time+tick < Channel ZeroTorqueT + Channel DL
Channel_SyncSpeed = TRUE A Channel_FromNeu_SyncSpeed = FALSE A Channel_NoNeu_SyncSpeed = FALSE
= Channel_time+tick < Channel SyncSpeedT + Channel DL
Channel_FromNeu_RequestOpenClutch = TRUE A Channel_Request_Open = FALSE
= Channel_time+tick < Channel FromNeu_RequestOpenClutchT + Channel DL
Channel_ToNeu_RequestOpenClutch = TRUE A Channel_Request_Open = FALSE
= Channel_time+tick < Channel ToNeu_RequestOpenClutchT + Channel DL
Channel_NoNeu_RequestOpenClutch_Releasing = TRUE A Channel_Request_Open = FALSE
= Channel time+tick < Channel NoNeu RequestOpenClutch ReleasingT + Channel DL
grd32 :ChanneI_NoNeu_RequestOpenCIutch_Setting = TRUE A Channel_Request_Open = FALSE

= Channel time+tick < Channel NoNeu RequestOpenClutch_SettingT + Channel DL
Channel_FromNeu_SetGear_Clutch = TRUE A Channel_Request_Close = FALSE
= Channel_time+tick < Channel FromNeu_SetGear_ClutchT + Channel DL
Channel_NoNeu_SetGear_ReleasingClutch = TRUE A Channel_Request_Close = FALSE
= Channel_time+tick < Channel_NoNeu_SetGear_ReleasingClutchT + Channel DL
Channel_NoNeu_SetGear_SettingClutch = TRUE A Channel_Request_Close = FALSE
= Channel_time+tick < Channel FromNeu_SetGear_ClutchT + Channel DL
grd36 :Channel_ToNeu_Release_Clutch = TRUE A Channel_Request_Close = FALSE
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grd37 :

grd38:

grd39 :
grd40 :
grd4l:
grd42 :
grd43:
grdd4 :
grd45 :
grd46 :

grda7 :

grd48 :

grd49 :

THEN

= Channel_time+tick < Channel _ToNeu_Release_ClutchT + Channel DL

Channel_Open = TRUE A Channel_FromNeu_OpenClutch = FALSE A Channel_ToNeu_OpenClutch = FALSE
A Channel_NoNeu_OpenClutch_Releasing = FALSE A Channel_NoNeu_OpenClutch_Setting = FALSE

= Channel_time+tick < Channel OpenT + Channel DL

Channel_Close = TRUE A Channel_FromNeu_CloseClutch = FALSE A Channel_ToNeu_CloseClutch = FALSE
A Channel_NoNeu_CloseClutch_Releasing = FALSE A Channel_NoNeu_CloseClutch_Setting = FALSE

= Channel_time+tick < Channel CloseT + Channel DL

Channel_ToNeu_ZeroTorque = TRUE A Channel_Request_Release = FALSE

= Channel_time+tick < Channel_ToNeu_ZeroTorqueT + Channel DL

Channel_ToNeu_OpenClutch = TRUE A Channel_Request_Release = FALSE

= Channel_time+tick < Channel_ToNeu_OpenClutchT + Channel DL

Channel_NoNeu_ZeroTorque = TRUE A Channel_Request_Release = FALSE

= Channel_time+tick < Channel NoNeu_ZeroTorqueT + Channel DL
Channel_NoNeu_OpenClutch_Releasing = TRUE A Channel_Request_Release = FALSE

= Channel_time+tick < Channel_NoNeu_OpenClutch_ReleasingT + Channel DL
Channel_NoNeu_SyncSpeed = TRUE A Channel_Request_Set = FALSE

= Channel_time+tick < Channel NoNeu_SyncSpeedT + Channel DL

Channel_NoNeu_OpenClutch_Setting = TRUE A Channel_Request_Set = FALSE

= Channel_time+tick < Channel NoNeu_OpenClutch_SettingT + Channel DL
Channel_NoNeu_Release_Clutch = TRUE A Channel_Request_Set = FALSE

= Channel_time+tick < Channel NoNeu_Release ClutchT + Channel DL

Channel_FromNeu_SyncSpeed = TRUE A Channel_Set = FALSE

= Channel_time+tick < Channel FromNeu_SyncSpeedT + Channel DL

Channel_ToNeu_OpenClutch = TRUE A Channel_Set = FALSE

= Channel_time+tick < Channel ToNeu_OpenClutchT + Channel DL

Channel_Release = TRUE A Channel_ToNeu_Release_Clutch = FALSE A Channel_ToNeu_Release_NoClutch = FALSE
A Channel_NoNeu_Release_NoClutch = FALSE A Channel_NoNeu_Release_Clutch = FALSE

= Channel_time+tick < Channel ReleaseT + Channel DL

Channel_Set = TRUE A Channel_FromNeu_SetGear_Clutch = FALSE A Channel_FromNeu_SetGear_NoClutch = FALSE
A Channel_NoNeu_SetGear_NoClutch = FALSE A Channel_NoNeu_SetGear_ReleasingClutch = FALSE

A Channel_NoNeu_SetGear_SettingClutch = FALSE

= Channel_time+tick < Channel SetT + Channel DL

act2 :Channel_time := Channel_time + tick

END

END
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Decomposed Machine Engine

MACHINE
Engine
SEES
c6
VARIABLES
Engine_SyncSpeed
Engine_WaitForSyncClutch
Engine_ZeroTorque
Engine_WaitForZeroClutch
Engine_Request_SyncSpeed
Engine_Request_ZeroTorque
Engine_Request_SyncSpeedT
Engine_Request_ZeroTorqueT
Engine_SyncSpeedT
Engine_ZeroTorqueT
Engine_time
INVARIANTS
typing_Engine_time :Engine_time € Z
typing_Engine_ZeroTorqueT :Engine_ZeroTorqueT € Z
typing_Engine_WaitForZeroClutch :Engine_WaitForZeroClutch € BOOL
typing_Engine_Request_ZeroTorqueT :Engine_Request_ZeroTorqueT € Z
typing_Engine_SyncSpeedT :Engine_SyncSpeedT € Z
typing_Engine_Request_ZeroTorque :Engine_Request_ZeroTorque € BOOL
typing_Engine_Request_SyncSpeed :Engine_Request_SyncSpeed € BOOL
typing_Engine_ZeroTorque :Engine_ZeroTorque € BOOL
typing_Engine_SyncSpeed :Engine_SyncSpeed € BOOL
typing_Engine_Request_SyncSpeedT :Engine_Request_SyncSpeedT € Z
typing_Engine_WaitForSyncClutch :Engine_WaitForSyncClutch € BOOL
EVENTS
INITIALISATION &
STATUS
ordinary
BEGIN
act61 :Engine_SyncSpeed := FALSE
act62 :Engine_WaitForSyncClutch := FALSE
act63 :Engine_ZeroTorque := FALSE
act64 :Engine_WaitForZeroClutch := FALSE
act81 :Engine_Request_SyncSpeed := FALSE
act82 :Engine_Request_ZeroTorque := FALSE
act87 :Engine_Request_SyncSpeedT := 0
act88 :Engine_Request_ZeroTorqueT := 0
act93 :Engine_SyncSpeedT := 0
act94 :Engine_ZeroTorqueT := 0
actl74 :Engine_time :=0
END

Engine_Request_SyncSpeed &
STATUS

ordinary
WHEN

grd2 :Engine_Request_SyncSpeed = FALSE
THEN

actl :Engine_Request_SyncSpeed := TRUE

act2 :Engine_Request_SyncSpeedT := Engine_time
END

Engine_SyncSpeed &
STATUS

ordinary
WHEN

grd1 :Engine_Request_SyncSpeed = TRUE

grd2 :Engine_SyncSpeed = FALSE

grd3 :Engine_WaitForSyncClutch = FALSE
THEN

actl :Engine_SyncSpeed :== TRUE

act2 :Engine_SyncSpeedT := Engine_time
END

Engine_WaitForSyncClutch &
STATUS
ordinary
WHEN
grd1 :Engine_Request_SyncSpeed = TRUE
grd2 :Engine_SyncSpeed = FALSE
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grd3 :Engine_WaitForSyncClutch = FALSE

THEN

actl :Engine_WaitForSyncClutch := TRUE
END

Engine_Request_ZeroTorque &
STATUS

ordinary
WHEN

grd2 :Engine_Request_ZeroTorque = FALSE
THEN

actl :Engine_Request_ZeroTorque := TRUE
act2 :Engine_Request_ZeroTorqueT := Engine_time
END

Engine_ZeroTorque &
STATUS

ordinary
WHEN

grd1 :Engine_Request_ZeroTorque = TRUE

grd2 :Engine_ZeroTorque = FALSE

grd3 :Engine_WaitForZeroClutch = FALSE
THEN

actl :Engine_ZeroTorque := TRUE

act2 :Engine_ZeroTorqueT := Engine_time
END

Engine_WaitForZeroClutch
STATUS

ordinary
WHEN

grd1 :Engine_Request_ZeroTorque = TRUE

grd2 :Engine_ZeroTorque = FALSE

grd3 :Engine_WaitForZeroClutch = FALSE
THEN

actl :Engine_WaitForZeroClutch := TRUE

END
FINAL &
STATUS

ordinary
BEGIN

act25 :Engine_SyncSpeed := FALSE

act26 :Engine_WaitForSyncClutch := FALSE

act27 :Engine_ZeroTorque := FALSE

act28 :Engine_WaitForZeroClutch := FALSE

act37 :Engine_Request_SyncSpeed := FALSE

act38 :Engine_Request_ZeroTorque := FALSE
END

Tick_Tock &
STATUS

ordinary
ANY

tick
WHERE

typing_tick :tick € Z

grdl :tick >0

grds0 :Engine_Request_SyncSpeed = TRUE A Engine_SyncSpeed = FALSE A Engine_WaitForSyncClutch = FALSE

= Engine_time+tick < Engine Request_SyncSpeedT + Engine_Sync_DL
grds1 :Engine_Request_ZeroTorque = TRUE A Engine_ZeroTorque = FALSE A Engine_WaitForZeroClutch = FALSE
= Engine_time+tick < Engine_Request_ZeroTorqueT + Engine_Zero DL

THEN

act3 :Engine_time := Engine_time + tick
END
END

142



| Gear Controller Case-study (Time Added Manually)

Decomposed Machine Gear

MACHINE
Gear
SEES
c6
VARIABLES
Gear_Request_Release
Gear_Request_Set
Gear_Release
Error_Gear_Release
Gear_Set
Error_Gear_Set
Gear_Request_ReleaseT
Gear_Request_SetT
Gear_ReleaseT
Gear_SetT
Gear_time
INVARIANTS
typing_Error_Gear_Release :Error_Gear_Release € BOOL
typing_Gear_Request_ReleaseT :Gear_Request_ReleaseT € Z
typing_Error_Gear_Set :Error_Gear_Set € BOOL
typing_Gear_Request_Set :Gear_Request_Set € BOOL
typing_Gear_Release :Gear_Release € BOOL
typing_Gear_Request_SetT :Gear_Request_SetT € Z
typing_Gear_SetT :Gear_SetT € Z
typing_Gear_ReleaseT :Gear_ReleaseT € Z
typing_Gear_Set :Gear_Set € BOOL
typing_Gear_time :Gear_time € Z
typing_Gear_Request_Release :Gear_Request_Release € BOOL
EVENTS
INITIALISATION &
STATUS
ordinary
BEGIN
act69 :Gear_Release := FALSE
act70 :Error_Gear_Release := FALSE
act71 :Gear_Set := FALSE
act72 :Error_Gear_Set := FALSE
act85 :Gear_Request_Release := FALSE
act86 :Gear_Request_Set := FALSE
act9l :Gear_Request_ReleaseT = 0
act92 :Gear_Request_SetT :=0
act97 :Gear_ReleaseT :=0
act98 :Gear_SetT =0
actl73 :Gear_time :=0
END

Error_FromNeu_SetGear_NoClutch &
STATUS

ordinary
WHEN

grd4 :Gear_Set= TRUE
THEN

skip
END

Gear_Request_Release &
STATUS

ordinary
WHEN

grd2 :Gear_Request_Release = FALSE
THEN

actl :Gear_Request_Release :== TRUE

act2 :Gear_Request_ReleaseT := Gear_time
END

Gear_Release &
STATUS

ordinary
WHEN

grd1 :Gear_Request_Release = TRUE

grd2 :Gear_Release = FALSE

grd3 :Error_Gear_Release = FALSE
THEN

actl :Gear_Release := TRUE
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act2 :Gear_ReleaseT := Gear_time
END

Error_Gear_Release &
STATUS
ordinary
WHEN
grd1 :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

grd2 :Gear_Request_Set = FALSE
THEN

actl :Gear_Request_Set := TRUE
act2 :Gear_Request_SetT := Gear_time
END

Gear_Set &
STATUS

ordinary
WHEN

grdl :Gear_Request_Set = TRUE

grd2 :Gear_Set = FALSE

grd3 :Error_Gear_Set = FALSE
THEN

actl :Gear_Set := TRUE

act2 :Gear_SetT := Gear_time
END

Error_Gear_Set &
STATUS

ordinary
WHEN

grd1 :Gear_Request_Set = TRUE

grd2 :Gear_Set = FALSE

grd3 :Error_Gear_Set = FALSE
THEN

actl :Error_Gear_Set := TRUE

END
FINAL &
STATUS
ordinary
BEGIN
act31 :Gear_Release := FALSE
act32 :Gear_Set := FALSE
act4l :Gear_Request_Release := FALSE
act42 :Gear_Request_Set := FALSE
END
Tick_Tock &
STATUS
ordinary
ANY
tick
WHERE
typing_tick :tick € Z
grdl :tick >0
grds4 :Gear_Request_ReIease = TRUE A Gear_Release = FALSE A Error_Gear_Release = FALSE
= Gear_time+ttick < Gear_Request_ReleaseT + Gear_Release_ DL
grdss :Gear_Request_Set = TRUE A Gear_Set = FALSE A Error_Gear_Set = FALSE
= Gear_time+ttick < Gear Request SetT + Gear Set DL
THEN
act4 :Gear_time := Gear_time + tick
END
END
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Decomposed Machine Clutch

MACHINE
Clutch
SEES
c6
VARIABLES
Clutch_Request_Open
Clutch_Request_Close
Clutch_Open
Error_Clutch_Open
Clutch_Close
Error_Clutch_Close
Clutch_Request_OpenT
Clutch_Request_CloseT
Clutch_OpenT
Clutch_CloseT
Clutch_time
INVARIANTS
typing_Clutch_Request_CloseT :Clutch_Request_CloseT € Z
typing_Clutch_Request_OpenT :Clutch_Request_OpenT € Z
typing_Clutch_Close :Clutch_Close € BOOL
typing_Clutch_OpenT :Clutch_OpenT € Z
typing_Clutch_Request_Close :Clutch_Request_Close € BOOL
typing_Clutch_CloseT :Clutch_CloseT € Z
typing_Error_Clutch_Close :Error_Clutch_Close € BOOL
typing_Clutch_time :Clutch_time € Z
typing_Clutch_Request_Open :Clutch_Request_Open € BOOL
typing_Error_Clutch_Open :Error_Clutch_Open € BOOL
typing_Clutch_Open :Clutch_Open € BOOL
EVENTS
INITIALISATION &
STATUS
ordinary
BEGIN
act65 :Clutch_Open := FALSE
act66 :Error_Clutch_Open = FALSE
act67 :Clutch_Close := FALSE
act68 :Error_Clutch_Close := FALSE
act83 :Clutch_Request_Open := FALSE
act84 :Clutch_Request_Close := FALSE
act89 :Clutch_Request_OpenT := 0
act90 :Clutch_Request_CloseT := 0
act95 :Clutch_OpenT :=0
act96 :Clutch_CloseT =0
actl75 :Clutch_time :== 0
END

Clutch_Request_Open &
STATUS

ordinary
WHEN

grd2 :Clutch_Request_Open = FALSE
THEN

actl :Clutch_Request_Open := TRUE

act2 :Clutch_Request_OpenT := Clutch_time
END

Clutch_Open &
STATUS

ordinary
WHEN

grd1 :Clutch_Request_Open = TRUE

grd2 :Clutch_Open = FALSE

grd3 :Error_Clutch_Open = FALSE
THEN

actl :Clutch_Open := TRUE

act2 :Clutch_OpenT := Clutch_time
END

Error_Clutch_Open 2
STATUS
ordinary
WHEN
grd1 :Clutch_Request_Open = TRUE
grd2 :Clutch_Open = FALSE

| 145



| Gear Controller Case-study (Time Added Manually)

grd3 :Error_Clutch_Open = FALSE
THEN

actl :Error_Clutch_Open := TRUE
END

Clutch_Request_Close
STATUS

ordinary
WHEN

grd2 :Clutch_Request_Close = FALSE
THEN

actl :Clutch_Request_Close := TRUE

act2 :Clutch_Request_CloseT := Clutch_time
END

Clutch_Close &
STATUS

ordinary
WHEN

grd1 :Clutch_Request_Close = TRUE

grd2 :Clutch_Close = FALSE

grd3 :Error_Clutch_Close = FALSE
THEN

actl :Clutch_Close := TRUE

act2 :Clutch_CloseT := Clutch_time
END

Error_Clutch_Close 2
STATUS

ordinary
WHEN

grd1 :Clutch_Request_Close = TRUE

grd2 :Clutch_Close = FALSE

grd3 :Error_Clutch_Close = FALSE
THEN

actl :Error_Clutch_Close :== TRUE

END
FINAL &
STATUS

ordinary
BEGIN

act29 :Clutch_Open := FALSE

act30 :Clutch_Close := FALSE

act39 :Clutch_Request_Open := FALSE

act40 :Clutch_Request_Close := FALSE
END

Tick _Tock &
STATUS

ordinary
ANY

tick
WHERE

typing_tick :tick € Z

grd1 :tick >0

grds2 :Clutch_Request_Open = TRUE A Clutch_Open = FALSE A Error_Clutch_Open = FALSE

= Clutch_time+ttick < Clutch_Request_OpenT + Clutch_Open_DL
grds3 :Clutch_Request_CIose = TRUE A Clutch_Close = FALSE A Error_Clutch_Close = FALSE
= Clutch_time+tick < Clutch_Request_CloseT + Clutch_Close_DL

THEN

act5 :Clutch_time := Clutch_time + tick
END
END
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Decomposed Machine Clutch (Second Level of Abstraction)

MACHINE
Clutchl
REFINES
Clutch
SEES
c7
VARIABLES
Clutch_Request_Open
Clutch_Request_Close
Clutch_Open
Error_Clutch_Open
Clutch_Close
Error_Clutch_Close
Clutch_Request_OpenT
Clutch_Request_CloseT
Clutch_OpenT
Clutch_CloseT
Clutch_time
INVARIANTS
invl :Error_Clutch_Close_DE < Clutch_Close_DL V Clutch_Close_DE < Clutch_Close_ DL
inv2 :Error_Clutch_Open_DE < Clutch_Close_DL V Clutch_Open_DE < Clutch_Open_DL
EVENTS
INITIALISATION &
extended
STATUS
ordinary
BEGIN
act65 :Clutch_Open = FALSE
act66 :Error_Clutch_Open := FALSE
act67 :Clutch_Close := FALSE
act68 :Error_Clutch_Close = FALSE
act83 :Clutch_Request_Open := FALSE
act84 :Clutch_Request_Close := FALSE
act89 :Clutch_Request_OpenT :=0
act90 :Clutch_Request_CloseT :=0
act95 :Clutch_OpenT =0
act96 :Clutch_CloseT =0
actl75 :Clutch_time =0
END

Clutch_Request_Open &
extended
STATUS

ordinary
REFINES

Clutch_Request_Open
WHEN

grd2 :Clutch_Request_Open = FALSE
THEN

actl :Clutch_Request_Open := TRUE

act2 :Clutch_Request_OpenT := Clutch_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

grd4 :Clutch_time > Clutch_Request_OpenT + Clutch_Open_DE
THEN

actl :Clutch_Open := TRUE

act2 :Clutch_OpenT := Clutch_time
END

Error_Clutch_Open &
extended
STATUS
ordinary
REFINES
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Error_Clutch_Open
WHEN

grdl :Clutch_Request_Open = TRUE

grd2 :Clutch_Open = FALSE

grd3 :Error_Clutch_Open = FALSE

grd4 :Clutch_time > Clutch_Request OpenT + Error_Clutch_Open_DE
THEN

actl :Error_Clutch_Open = TRUE
END

Clutch_Request_Close &
extended
STATUS

ordinary
REFINES

Clutch_Request_Close
WHEN

grd2 :Clutch_Request_Close = FALSE
THEN

actl :Clutch_Request_Close = TRUE

act2 :Clutch_Request_CloseT := Clutch_time
END

Clutch_Close &
extended
STATUS

ordinary
REFINES

Clutch_Close
WHEN

grd1 :Clutch_Request_Close = TRUE

grd2 :Clutch_Close = FALSE

grd3 :Error_Clutch_Close = FALSE

grd4 :Clutch_time > Clutch_Request_OpenT + Clutch_Close DE
THEN

actl :Clutch_Close := TRUE

act2 :Clutch_CloseT := Clutch_time
END

Error_Clutch_Close &
extended
STATUS

ordinary
REFINES

Error_Clutch_Close
WHEN

grd1 :Clutch_Request_Close = TRUE

grd2 :Clutch_Close = FALSE

grd3 :Error_Clutch_Close = FALSE

grd4 :Clutch_time > Clutch_Request OpenT + Error_Clutch_Close DE
THEN

actl :Error_Clutch_Close := TRUE
END

FINAL &
extended
STATUS

ordinary
REFINES

FINAL
BEGIN

act29 :Clutch_Open := FALSE

act30 :Clutch_Close := FALSE

act39 :Clutch_Request_Open := FALSE

act40 :Clutch_Request_Close := FALSE
END

Tick _Tock &
extended
STATUS
ordinary
REFINES
Tick_Tock
ANY
tick
WHERE
typing_tick :tick € 2
grdl :tick>0
grd52 :Clutch_Request_Open = TRUE / Clutch_Open = FALSE / Error_Clutch_Open = FALSE
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= Clutch_time+tick < Clutch_Request_OpenT + Clutch_Open_DL
_Clutch_Request_Close = TRUE A Clutch_Close = FALSE 4 Error_Clutch_Close = FALSE

rd53 :
g = Clutch_time+tick < Clutch_Request_CloseT + Clutch_Close_DL
THEN
act5 :Clutch_time := Clutch_time + tick
END
END
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