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Message of the Talk

• Many constraint satisfaction problems can 
be expressed very succinctly and elegantly 
in B / Event-B

• Some of these problems can be solved 
effectively using ProB



One Example Problem
• Standard Benchmark for 

Constraint Solving

• Place N queens on a 
N*N chessboard so that 
no two queens attach 
each other



Solving Constraint 
Satisfaction Problems:

• Write an Algorithm

• Semi Declarative

• Fully Declarative



goal predicate

Model Finding

initial
state(s)

Model Checking

goal predicate

operations

Alloy, ProB, (TLC)

TLC, ProB, Spin,...



Tools

Tool Input Language Model 
Checking Model Finding

Alloy 1st order 
Relational

-
(BMC by hand)

SAT
Symmetry

TLC TLA+ Explicit
Disk, Fingerprint

Enumeration
(in Java)

AnimB Event-B -
(animation)

Enumeration
(in Java)

ProB B, Event-B, Z
CSP, CSP||B

Explicit
Symmetry,...

Constraint Logic 
Programming

Spin Low-level
Promela

Explicit
POR, Bitstate,...

-

As part of
computing
transitions

+ finding
constants



N-Queens
• Let us try and solve it:

• 1. Explicit Algorithm

• 2. Using Model 
Checking

• 3. Using Model 
Finding



Recursive Algorithm 
(Gnu Pascal)



Algorithm (cont’d)



Spin Solution (Ben-Ari)

N=8: hard-coded into model!

Diagonals

c[6]

b[2]



TLC Solution
(Model checking)  



TLC Solution
(Model finding)

---- MODULE queens ----

EXTENDS Naturals, FiniteSets
VARIABLE q, n, solved
----

Init == /\ q=[i \in 1..2 |-> 0]
        /\ n=8
        /\ solved = 0

Solve == /\ solved=0
         /\ q' \in [1..n -> 1..n]
         /\ \A i \in 1..n : (\A j \in 2..n : i<j =>
              q'[i] # q'[j] /\ q'[i]+i-j # q'[j] /\ q'[i]-i+j # q'[j])
         /\ solved'=1
Spec == Init /\ [] [Solve]_<<n,q>>
=======



Alloy Solution
sig Queens {
  row : Int,
  col: Int
} {
 row >= 0 and row < #Queens
 and col >= 0 and col < #Queens
}

pred nothreat(q1,q2 : Queens) {
	

 q1.row != q2.row 
	

 and q1.col != q2.col 
	

 and q1.row+q2.col-q1.col != q2.row
    and q1.row-q2.col+q1.col != q2.row
}

pred valid { all q1,q2 : Queens |
    q1 != q2 => nothreat[q1, q2]
 }

fact card {#Queens = 8}
run valid for 8 Queens, 5 int

number of bits
for integers



Event-B Solution

context NQueens
constants n queens 
axioms
  @axm1 n=8
  @axm2 queens ∈ 1‥n ⤖ 1‥n
  @axm3 ∀q1,q2•(q1∈1‥n ∧ q2∈2‥n ∧ q2>q1
        ⇒ queens(q1)+q2−q1 ≠ queens(q2) ∧

   queens(q1)−q2+q1 ≠ queens(q2))
end

TLC solution very similar; no >->> in TLA+



Performance ?

Pascal: no solution found after 90 minutes for n=40
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Performance
Model Checking
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Performance:
Model Finding 1
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AnimB: only for n=5 solution found



Performance:
Model Finding 2
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Performance:
Model Finding 3
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Pascal: no solution found after 90 minutes for n=40



ProB Performance
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ProB: n=70:  9.09 secs, n=100 : 80.41 secs



ProB
Solution for 

n=32

Time (seconds)
ProB:            0.5
C:               64.1
Pascal:       231.5
Alloy mini: 245.6
Alloy:       1925.1
Spin:            ----
 (3453 for n=28)
TLC:           ----
 (2737 for n=14)



ProB Constraint Solving 
Algorithm

• Priority Queue of Choice 
Points:

• priority =
 estimated number of 
solutions

• priority=1 ➙ deterministic Priority Queue of
Enumerations/Choice Points

2:  x∈{2,5}

10:  x∈{1..10}

1000:  z∈1..1000

2:  v=1 or v=2



Other Experiments
Model ProB Alloy TLC

7Knights2Q 0.64 secs 1 min 53.9 secs -

GraphIso 0.06 secs 0.05 secs 2h 6m 28s

Sudoku 0.46 secs 0.46 - 1.04 secs -

Numerical 0.07 secs 1.8 secs * -

CrewAlloc 1.24 secs 0.03 secs -

Hanoi 0.3 secs 6.1 - 27.4 secs -

Queens32 0.5 secs 4 min 6 secs (45 min for n=14)

Switching 8.5 secs too hard to model -
SATLib

(600 vars, 2137 clauses) 3.14 secs - -
*direct encoding in Kodkod, hard to model in Alloy ?



MACHINE CrewAllocationConstants
DEFINITIONS
 NRF == 3; FLIGHTS == 1..3;
 CONSTR1 == (!f.(f:FLIGHTS => speaks[assign[{f}]] = LANGUAGE)); 
                        /* all languages must be represented on all flights */
 CONSTR2 == (!f.(f:FLIGHTS => male[assign[{f}]] = BOOL)); /* both sexes must be on all flights */
 CONSTR3 == (!(f,p).(f:FLIGHTS & f<NRF-1 & p:PERSONNEL &  f|->p:assign & (f+1)|->p:assign
                 => (f+2)|->p /: assign)); /* break of at least two after flight */
 CONSTR4 == (ran(assign) = PERSONNEL);
SETS
 PERSONNEL = {tom, david, jeremy, carol, janet, tracy};
 LANGUAGE = {french,german,spanish}
CONSTANTS male, speaks, assign
PROPERTIES
  male : PERSONNEL --> BOOL &
  speaks : PERSONNEL <-> LANGUAGE &
  ran(male) = BOOL & ran(speaks) = LANGUAGE &
  male = { tom|->TRUE, david|->TRUE, jeremy|->TRUE, carol|->FALSE, janet|->FALSE, tracy|-
>FALSE} &
  speaks = { tom|->german, david |-> french, jeremy |-> german, carol |-> spanish, janet |-> french, 
tracy |-> spanish }
 &
  assign: FLIGHTS <-> PERSONNEL
  & CONSTR1 & CONSTR2 & CONSTR3 & CONSTR4
END

CrewAllocation



CrewAllocation in Alloy



Crew Allocation 
Performance

• ProB: 1.24 seconds

• Alloy: 0.03 seconds minisat

tracy

spanish

speaks

FALSE

male

janet

french

speaksmale

carol

speaks male

jeremy

german

speaks

TRUE

male

david

speaks male

tom

speaksmale

3

assign assign assign

2

assign assign assign

1

assign assignassign assignassign assign

<< sg_root >>



Hanoi Performance
(5 Discs)

• Alloy: 27.4 secs Sat4J, 6.1 secs minisat; 
upper limit on solution had to be specified

• ProB: 0.3 secs

• Explanation:

• BMC of Alloy does not memoize

• Some problems better suited to model 
checking

...



Gardner Switching 
Puzzle

Source: Martin Gardner, My Best Mathematical and Logical Puzzles, pages 22-23

Tunnel not wide 
enough for A,B

Goal:
Switch A and B
Return engine



Modelling the Puzzle

• Modelling in Alloy inconvenient; stopped 

• Moddelling in Classical B:

• 33 lines; shortest solution found in 8.5 
seconds (initialisation+22 steps)

• Didn’t attempt Event-B solution:

• absence of Sequences
(waiting for Math Extensions)



MACHINE GardnerSwitchingPuzzle_v2
SETS
 TRAINS={engine,A,B};
 TRACKS = {topleft,top_middle,bot_left,bot_middle,leftlink}
DEFINITIONS
 GOAL == occ(topleft) = [engine] & occ(top_middle)=[B] & occ(bot_middle)=[A]
CONSTANTS
  link, restrict
PROPERTIES
  link = {topleft |->top_middle, leftlink |->top_middle, top_middle |-> bot_middle, /* Tunnel */
            bot_middle|-> bot_left, bot_middle |-> leftlink} &
  restrict = (link*{{}}) <+ { (top_middle|->bot_middle) |-> {A,B} } /* A,B are not allowed to take the tunnel */
VARIABLES occ
INVARIANT
  occ: TRACKS --> iseq(TRAINS) &
  !(t1,t2).(t1:TRACKS & t1/=t2 => ran(occ(t1)) /\ ran(occ(t2)) = {} ) &
  UNION(t).(t:TRACKS|ran(occ(t))) = TRAINS
INITIALISATION occ := {topleft |-> [engine], top_middle |-> [A], bot_middle |->[B],
                       leftlink |-> <>, bot_left |-> <> }
OPERATIONS
  Move(Seq,T1,T2,Rest) = PRE Seq : iseq1(TRAINS) & Rest : iseq(TRAINS) &
           occ(T1)= Rest^Seq & engine:ran(Seq) & T1|->T2 : link &
           restrict((T1,T2)) /\ ran(Seq) = {} THEN
    occ := occ <+ {T1 |-> Rest, T2 |-> (Seq^occ(T2))}
  END;
  MoveRev(Seq,T1,T2,Rest) = PRE Seq : iseq1(TRAINS) & Rest : iseq(TRAINS) &
           occ(T1)= Seq^Rest & engine:ran(Seq) & T2|->T1 : link &
           restrict((T2,T1)) /\ ran(Seq) = {}  THEN
    occ := occ <+ {T1 |-> Rest, T2 |-> (occ(T2)^Seq)}
  END
END

only two
operations



Visualization
of the Counterexample

using the new
ProBrio

Animation Plugin





Conclusions So Far

• B/Event-B often very compact and elegant

• no example was easier in other language

• some examples not done in Alloy (Train,7K2Q)

• ProB good at arithmetic & ≠ (Alphametic, Queens)

• Some problems are better expressed as model 
checking tasks (Hanoi, Train)

• For some relational constraints, Alloy is much faster 
than ProB (CrewAllocation)



Practical and Industrial
Relevance ??



Dream

• Be able to use B/Event-B as a high-level 
constraint programming language



Initial Motivation:
Property Validation

• Do properties (gluing invariant + concrete predicates 
extracted from ADA code) imply assumptions made 
during proof?

• Large B Models, large constants

• San Juan: 79 files, >23 K Lines of B

• 226 properties ⇒? 147 assumptions

• Paris L1: 74 Files, > 10K lines of B

• Sao Paolo L4: 210 files, >30 K lines of B
Train Controller

Radio
Trans.

cf. [FM’09]



Some of the 226 Properties

cfg_canton_cdv = {aa,bb|(aa : t_canton_acs & bb : t_cdv_acs) & bb : cfg_canton_cdv_liste_i
[cfg_canton_cdv_deb(aa) .. cfg_canton_cdv_fin(aa)]}

&
!(xx).(xx : t_aig_acs => cfg_aig_cdv_encl_indice(xx) <| cfg_aig_cdv_encl_liste : NATURAL >+> 

t_cdv_acs)
&

!(xx).(xx : t_aig_acs & cfg_aig_cdv_encl_indice(xx) /= {} => cfg_aig_cdv_encl_indice(xx) = min
(cfg_aig_cdv_encl_indice(xx)) .. max(cfg_aig_cdv_encl_indice(xx)))

&
cfg_cdv_block = cfg_cdv_i~[{c_cdv_block}]

&
cfg_cdv_i = (0 .. 56) * {2} <+ {1 |-> 0,2 |-> 0,3 |-> 0,4 |-> 0,5 |-> 0,6 |-> 0,7 |-> 0,8 |-> 0,9 |-> 0,

                  10 |-> 0,11 |-> 0,12 |-> 0,13 |-> 0,14 |-> 0,15 |-> 0,16 |-> 0,17 |-> 0,18 |-> 0,19 |-> 0,
                  20 |-> 1,21 |-> 1,22 |-> 1,23 |-> 1,24 |-> 1,25 |-> 1,26 |-> 1,27 |-> 1,28 |-> 1,29 |-> 1,

                  30 |-> 1,31 |-> 1,32 |-> 1,33 |-> 1,34 |-> 1}

(solved in 0.56 seconds by ProB)



Use of ProB to validate toplogy and deployment configuration



Bosch
Adaptive Cruise Control

• Every possible situation anticipated in Model
    ➾ Deadlock Freedom PO:

• Disjunction of guards, >2 pages of Event-B

• Proving tedious & difficult

• Idea: use ProB to solve constraint:

• Axioms & INV & ¬ (Guard1 ∨ ... ∨ Guardn)



Axioms 1
context c0

constants CONTROL // Mode of the CrCtl in which the Vehicle Speed 
is controlled at a "fixed" speed
          ACONTROL // Mode of the CrCtl in which the Vehicle is 
accelerated or decelerated
          NOCONTROL // Mode of the CrCtl in which the Vehicle 
Speed is not influenced by the CrCtl
          T_AbstractMode // Name of the set of  the modes/abstact 
states CONTROL, ACONTROL, NOCONTROL

sets T_Env_ControlSignals // Type of the control signals
     T_Env_Vehicle // Type of the vehicle signals
     T_Display // Type  of the CrCtl display signals
     T_Env_Output // Type of the Env Output signals
     T_Acceleration // Type for the acceleration - muss durch Z 
ersetzt werden
     T_Speed // Type for the vehicle speed
     T_Para // Type for the parameters
     T_Mode // Tpye of the partiton of the abstract states 
CONTROL, ACONTROL, NOCONTROL
     T_CrCtl_TimeStatus // Type for containerner concerning time

axioms
  @axm T_AbstractMode ⊆ (T_Mode)
  @axm6 partition(T_Mode, CONTROL, ACONTROL, NOCONTROL)
  @axm7 CONTROL ≠ ∅
  @axm8 ACONTROL ≠ ∅
  @axm9 NOCONTROL ≠ ∅
  @axm10 T_AbstractMode = {CONTROL, ACONTROL, NOCONTROL}
  theorem @thm1 CONTROL ≠ ACONTROL
  theorem @thm2 CONTROL ≠ NOCONTROL
  theorem @thm3 ACONTROL ≠ NOCONTROL
  theorem @thm4 T_Mode = CONTROL ∪ ACONTROL ∪ NOCONTROL
end

context c1 extends c0

constants UBAT_OFF // Batterie off
          INIT // init state
          OFF_BRAKE_READY // CrCtl Off, Brake pressed
          OFF_BRAKE_WAIT // CrCtl Off, waiting for brake pressed
          STANDBY // CrCtl on no influence
          STD_BRAKE_WAIT // CrCtl on, waiting for brake, no 
influence
          ERROR // non recoverable Error
          R_ERROR // reversible Error
          CRUISE // Maintaining a target speed
          RESUME // reaching a target speed
          RAMP_DOWN // comfort switch off
          ACC // maintaining a target acceleration
          DEC // maintaining a target acceleration

sets T_Env_Output_Mode // Type of the mode output

axioms
  @axm1 partition(NOCONTROL,{UBAT_OFF},{OFF_BRAKE_WAIT},
{OFF_BRAKE_READY},{ERROR}, {R_ERROR}, {STANDBY}, 
{STD_BRAKE_WAIT},{INIT})
  @axm2 partition(CONTROL,{CRUISE},{RESUME})
  @axm3 partition(ACONTROL,{ACC},{DEC},{RAMP_DOWN})
  theorem @thm1 NOCONTROL = {UBAT_OFF, OFF_BRAKE_WAIT, 
OFF_BRAKE_READY, ERROR, R_ERROR, STANDBY, STD_BRAKE_WAIT, INIT}
  theorem @thm2 CONTROL = {CRUISE, RESUME}
  theorem @thm3 ACONTROL = {ACC, DEC, RAMP_DOWN}
  theorem @thm4 {UBAT_OFF, OFF_BRAKE_WAIT, OFF_BRAKE_READY, 
ERROR, R_ERROR, STANDBY, STD_BRAKE_WAIT, INIT} ∪ {CRUISE, RESUME} 
∪ {ACC, DEC, RAMP_DOWN} = T_Mode
end



Axioms 2

context c2 extends c1

constants CIS_NO_ERROR // comment
          CIS_SET // comment
          CIS_NEUTRAL // comment
          CIS_ERROR // Comment
          CIS_MAIN_OFF // comment
          ECU_OFF // comment
          ECU_INIT // comment
          ECU_ACTIVE // comment
          ECU_NOT_ACTIVE // commentx
          ECU_ERROR // comment
          VS_NOSWITCHOFFCOND // comment
          VS_NOERRORCOND // comment
          VS_NOCOMFORTSWITCHOFFCOND // comment
          PS_SET // comment
          PS_NO_ERROR // comment
          PS_ERROR // comment
          PS_NEUTRAL // comment
          UNDEFINED // comment
          DEFINED // comment
          DISPLAY_SPEED // comment
          NOT_DISPLAY_SPEED // comment
          DISPLAY_OFF // comment
          DISPLAY_ON // comment
          T_Env_IgnitionSignal // Type of the ignition signal
          T_CrCtl_TargetSpeed_Speed // comment
          T_Env_TargetSpeed_Speed // comment
          CIS_MAIN_ON
          VS_SWITCHOFFCOND // comment
          VS_COMFORTSWITCHOFFCOND // comment
          VS_ERRORCOND // comment

sets T_Env_Vehicle_ComfortSwitchOffCond // comment
     T_Env_Vehicle_SwitchOffCond // comment
     T_Env_Output_Mode_Driver // comment
     T_Env_Output_Mode_ECU // comment
     T_Env_PedalSignals // comment
     T_Env_ControlInterfaceSignals // comment
     T_Env_Vehicle_ErrorCond // comment
     T_Env_TargetSpeed_Status // comment
     T_CrCtl_TargetSpeed_Status // comment
     T_CrCtl_Timer // comment

axioms
  @axm11 PS_SET ⊆ T_Env_PedalSignals
  @axm14 PS_NO_ERROR ⊆ T_Env_PedalSignals
  @axm12 PS_NEUTRAL ⊆ T_Env_PedalSignals
  @axm13 PS_ERROR ⊆ T_Env_PedalSignals

  @axm_c3_25 PS_NO_ERROR = PS_SET ∪ PS_NEUTRAL//included in c2 as and axiom, has been proven before
  @axm_c3_10 PS_ERROR ∪ PS_NO_ERROR = T_Env_PedalSignals//included in c2 as and axiom, has been proven before
  @axm_c3_11 PS_SET ∪ PS_NEUTRAL ∪ PS_ERROR = T_Env_PedalSignals//included in c2 as and axiom, has been proven before
  @axm_c3_12 PS_ERROR ∩ PS_NO_ERROR = ∅//included in c2 as and axiom, has been proven before
  @axm_c3_13 PS_SET ∩ PS_NEUTRAL = ∅//included in c2 as and axiom, has been proven before
  @axm_c3_14 PS_SET ∩ PS_ERROR = ∅//included in c2 as and axiom, has been proven before
  @axm_c3_15 PS_NEUTRAL ∩ PS_ERROR = ∅//included in c2 as and axiom, has been proven before

  @axm35 VS_NOERRORCOND ⊆ T_Env_Vehicle_ErrorCond
  @axm45 VS_ERRORCOND ⊆ T_Env_Vehicle_ErrorCond
  @axm150 VS_NOERRORCOND ∪ VS_ERRORCOND = T_Env_Vehicle_ErrorCond
  @axm154 VS_NOERRORCOND ∩ VS_ERRORCOND = ∅

  @axm37 VS_NOSWITCHOFFCOND ⊆ T_Env_Vehicle_SwitchOffCond
  @axm46 VS_SWITCHOFFCOND ⊆ T_Env_Vehicle_SwitchOffCond
  @axm160 VS_NOSWITCHOFFCOND ∪ VS_SWITCHOFFCOND = T_Env_Vehicle_SwitchOffCond
  @axm161 VS_NOSWITCHOFFCOND ∩ VS_SWITCHOFFCOND = ∅

  @axm38 VS_NOCOMFORTSWITCHOFFCOND ⊆ T_Env_Vehicle_ComfortSwitchOffCond
  @axm50 VS_COMFORTSWITCHOFFCOND ⊆ T_Env_Vehicle_ComfortSwitchOffCond
  @axm170 VS_NOCOMFORTSWITCHOFFCOND ∪ VS_COMFORTSWITCHOFFCOND = T_Env_Vehicle_ComfortSwitchOffCond
  @axm171 VS_NOCOMFORTSWITCHOFFCOND ∩ VS_COMFORTSWITCHOFFCOND = ∅

  @axm17 CIS_ERROR ⊆ T_Env_ControlInterfaceSignals
  @axm18 CIS_NO_ERROR ⊆ T_Env_ControlInterfaceSignals
  @axm16 CIS_NEUTRAL ⊆ T_Env_ControlInterfaceSignals
  @axm15 CIS_SET ⊆ T_Env_ControlInterfaceSignals
  @axm43 CIS_MAIN_OFF ⊆ T_Env_ControlInterfaceSignals
  @axm44 CIS_MAIN_ON ⊆ T_Env_ControlInterfaceSignals
  @axm101 CIS_ERROR ∪ CIS_NO_ERROR ∪ CIS_NEUTRAL ∪ CIS_SET ∪ CIS_MAIN_OFF ∪ CIS_MAIN_ON = 
T_Env_ControlInterfaceSignals
  @axm102 CIS_MAIN_ON ∩ CIS_MAIN_OFF = ∅

  @axm103  CIS_MAIN_OFF ∪ CIS_MAIN_ON ∪ CIS_ERROR = T_Env_ControlInterfaceSignals
  @axm104 CIS_SET ∩ CIS_NEUTRAL = ∅

  @axm20 T_CrCtl_TargetSpeed_Speed = 
  @axm300 T_Env_TargetSpeed_Speed = 
  @axm9 T_Env_IgnitionSignal = BOOL
  @axm2 partition(T_Env_Output_Mode_ECU, {ECU_INIT},{ECU_OFF}, {ECU_NOT_ACTIVE}, {ECU_ACTIVE}, {ECU_ERROR})
  @axm1 partition(T_Env_Output_Mode_Driver, {DISPLAY_ON}, {DISPLAY_OFF})
  @axm602 T_CrCtl_TargetSpeed_Speed = T_Env_TargetSpeed_Speed
  @axm19 partition(T_CrCtl_TargetSpeed_Status, {DEFINED}, {UNDEFINED})
  @axm400 partition(T_Env_TargetSpeed_Status, {DISPLAY_SPEED}, {NOT_DISPLAY_SPEED})
end

etc...



Deadlock Freedom PO
(P_Env_Vehicle_SwitchOffCond∈VS_NOSWITCHOFFCOND∧
P_Env_PedalSignals∈PS_NEUTRAL∧
P_Env_IgnitionSignal=TRUE ∧
P_Env_Vehicle_ErrorCond∈VS_NOERRORCOND ∧
P_CrCtl_Mode∈{STANDBY,CRUISE,RESUME,ACC,DEC} ∧
P_Env_ControlInterfaceSignals∈CIS_SET ∧
P_Env_ControlInterfaceSignals∈CIS_MAIN_ON ∧
P_Env_ControlInterfaceSignals∈CIS_ERROR)∨

((P_Env_Vehicle_InitRequest=TRUE∨
P_Env_Vehicle_ErrorCond∈VS_ERRORCOND∨
P_Env_Vehicle_SwitchOffCond∈VS_SWITCHOFFCOND∨
P_Env_Vehicle_ComfortSwitchOffCond∈VS_COMFORTSWITCHOFFCOND)∧
P_Env_IgnitionSignal=TRUE)∨

(P_Env_IgnitionSignal=TRUE ∧
P_CrCtl_Mode=ERROR)∨

(P_Env_Vehicle_SwitchOffCond∈VS_NOSWITCHOFFCOND∧
P_Env_PedalSignals∈PS_NEUTRAL∧
P_Env_IgnitionSignal=TRUE ∧
P_Env_Vehicle_ErrorCond∈VS_NOERRORCOND ∧
P_CrCtl_Mode∈{STANDBY,CRUISE,RESUME,ACC,DEC} ∧
P_Env_ControlInterfaceSignals∈CIS_NEUTRAL ∧
P_Env_ControlInterfaceSignals∈CIS_ERROR  ∧
P_Env_ControlInterfaceSignals∈CIS_MAIN_ON ∧
P_Env_Vehicle_ComfortSwitchOffCond∈VS_NOCOMFORTSWITCHOFFCOND)∨

(P_Env_IgnitionSignal=TRUE ∧
P_CrCtl_Mode=UBAT_OFF)∨

(P_CrCtl_Mode=STD_BRAKE_WAIT ∧
P_Env_ControlInterfaceSignals∈CIS_MAIN_ON ∧
P_Env_IgnitionSignal=TRUE ∧
P_Env_PedalSignals∈PS_SET ∧
P_Env_Vehicle_ErrorCond∈VS_NOERRORCOND)∨

(P_Env_IgnitionSignal=TRUE ∧
P_Env_Vehicle_SwitchOffCond∈VS_NOSWITCHOFFCOND ∧
P_Env_ControlInterfaceSignals∈CIS_MAIN_ON ∧
P_Env_ControlInterfaceSignals∈CIS_ERROR  ∧
P_Env_Vehicle_ErrorCond∈VS_NOERRORCOND ∧
P_CrCtl_Mode=RAMP_DOWN)∨

(P_Env_IgnitionSignal=TRUE ∧
P_Env_Vehicle_SwitchOffCond∈VS_NOSWITCHOFFCOND ∧
P_Env_ControlInterfaceSignals∈CIS_NEUTRAL ∧
P_Env_ControlInterfaceSignals∈CIS_MAIN_ON ∧
P_Env_ControlInterfaceSignals∈CIS_ERROR  ∧
P_Env_Vehicle_ErrorCond∈VS_NOERRORCOND ∧
P_CrCtl_Mode=RAMP_DOWN)∨

etc...



Counter Example Found

28231

×
54,525,952
Possibilities



not
 true

or
 false

(((((((((((((((((((((((((P_Env_Vehicle_C
omfortSwitchOffCond : VS_NOCOMFORTSWITCH

OFFCOND & P_Env_ControlInterfaceSignals 
: CIS_ERROR) & P_Env_ControlInterfaceSig
nals : CIS_MAIN_ON) & P_Env_IgnitionSign
al = TRUE) & P_Env_Vehicle_ErrorCond : V

S_NOERRORC...

&
 false

((((P_Env_Vehicle_ComfortSwitchOffCond :
 VS_NOCOMFORTSWITCHOFFCOND & P_Env_Contr

olInterfaceSignals : CIS_ERROR) & P_Env_
ControlInterfaceSignals : CIS_MAIN_ON) &
 P_Env_IgnitionSignal = TRUE) & P_Env_Ve

hicle_ErrorCond : VS_NOERRORCOND) & P_Cr
Ctl_Mode :...

:
 true

P_Env_Vehicle_ComfortSwitchOffCond : VS_
NOCOMFORTSWITCHOFFCOND

P_Env_Vehicle_ComfortSwitchOffCond
 P_Env_Vehicle_ComfortSwitchOffCond

VS_NOCOMFORTSWITCHOFFCOND
 {P_Env_Vehicle_ComfortSwitchOffCond}

:
 false

P_Env_ControlInterfaceSignals : CIS_ERRO
R

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_CrCtl_Mode : {R_ERROR,STANDBY,CRUISE,R
ESUME,ACC,DEC,RAMP_DOWN}

P_CrCtl_Mode
 CRUISE

set_extension
 {CRUISE,RESUME,ACC,DEC,RAMP_DOWN,R_ERROR

,STANDBY}

&
 false

(((((((P_Env_Vehicle_SwitchOffCond : VS_
NOSWITCHOFFCOND & P_Env_PedalSignals : P

S_NEUTRAL) & P_Env_IgnitionSignal = TRUE
) & P_Env_Vehicle_ErrorCond : VS_NOERROR

COND) & P_CrCtl_Mode : {STANDBY,CRUISE,R
ESUME,ACC,DEC}) & P_Env_ControlInterface

Signals : ...

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

:
 true

P_Env_PedalSignals : PS_NEUTRAL

P_Env_PedalSignals
 P_Env_PedalSignals

PS_NEUTRAL
 {P_Env_PedalSignals}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_CrCtl_Mode : {STANDBY,CRUISE,RESUME,AC
C,DEC}

P_CrCtl_Mode
 CRUISE

set_extension
 {CRUISE,RESUME,ACC,DEC,STANDBY}

:
 false

P_Env_ControlInterfaceSignals : CIS_NEUT
RAL

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_NEUTRAL
 {}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

:
 true

P_Env_Vehicle_ComfortSwitchOffCond : VS_
NOCOMFORTSWITCHOFFCOND

P_Env_Vehicle_ComfortSwitchOffCond
 P_Env_Vehicle_ComfortSwitchOffCond

VS_NOCOMFORTSWITCHOFFCOND
 {P_Env_Vehicle_ComfortSwitchOffCond}

&
 false

((((P_Env_IgnitionSignal = TRUE & P_Env_
InitEnd = TRUE) & P_Env_Vehicle_ErrorCon

d : VS_NOERRORCOND) & P_Env_PedalSignals
 : PS_NO_ERROR) & P_CrCtl_Mode = INIT) &

 (P_Env_ControlInterfaceSignals : CIS_MA
IN_ON or P_Env_ControlInterfaceSignals :

 CIS_MAIN_...

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

=
 true

P_Env_InitEnd = TRUE

P_Env_InitEnd
 TRUE

TRUE
 TRUE

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_Env_PedalSignals : PS_NO_ERROR

P_Env_PedalSignals
 P_Env_PedalSignals

PS_NO_ERROR
 {P_Env_PedalSignals}

=
 false

P_CrCtl_Mode = INIT

P_CrCtl_Mode
 CRUISE

INIT
 INIT

or
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON or P_Env_ControlInterfaceSignals : C

IS_MAIN_OFF

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

:
 false

P_Env_ControlInterfaceSignals : CIS_MAIN
_OFF

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_OFF
 {}

&
 false

P_Env_IgnitionSignal = TRUE & P_CrCtl_Mo
de = ERROR

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

=
 false

P_CrCtl_Mode = ERROR

P_CrCtl_Mode
 CRUISE

ERROR
 ERROR

&
 false

(((((P_Env_IgnitionSignal = TRUE & P_Env
_Vehicle_SwitchOffCond : VS_NOSWITCHOFFC

OND) & P_Env_ControlInterfaceSignals : C
IS_NEUTRAL) & P_Env_ControlInterfaceSign
als : CIS_MAIN_ON) & P_Env_ControlInterf
aceSignals /: CIS_ERROR) & P_Env_Vehicle

_ErrorCond...

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

:
 false

P_Env_ControlInterfaceSignals : CIS_NEUT
RAL

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_NEUTRAL
 {}

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

=
 false

P_CrCtl_Mode = RAMP_DOWN

P_CrCtl_Mode
 CRUISE

RAMP_DOWN
 RAMP_DOWN

&
 false

(P_CrCtl_Mode : {CRUISE,RESUME,ACC,DEC,R
AMP_DOWN,STANDBY,R_ERROR,INIT,OFF_BRAKE_
READY,OFF_BRAKE_WAIT,STD_BRAKE_WAIT} & P

_Env_IgnitionSignal = TRUE) & P_Env_Peda
lSignals : PS_ERROR

:
 true

P_CrCtl_Mode : {CRUISE,RESUME,ACC,DEC,RA
MP_DOWN,STANDBY,R_ERROR,INIT,OFF_BRAKE_R

EADY,OFF_BRAKE_WAIT,STD_BRAKE_WAIT}

P_CrCtl_Mode
 CRUISE

set_extension
 {CRUISE,RESUME,ACC,DEC,RAMP_DOWN,OFF_BRA
KE_WAIT,OFF_BRAKE_READY,R_ERROR,STANDBY,

STD_BRAKE_WAIT,INIT}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 false

P_Env_PedalSignals : PS_ERROR

P_Env_PedalSignals
 P_Env_PedalSignals

PS_ERROR
 {T_Env_PedalSignals2,T_Env_PedalSignals3

}

&
 false

(((P_Env_IgnitionSignal = TRUE & P_Env_C
ontrolInterfaceSignals : CIS_MAIN_ON) & 

P_Env_PedalSignals : PS_NEUTRAL) & P_Env
_Vehicle_ErrorCond : VS_NOERRORCOND) & P

_CrCtl_Mode = STD_BRAKE_WAIT

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

:
 true

P_Env_PedalSignals : PS_NEUTRAL

P_Env_PedalSignals
 P_Env_PedalSignals

PS_NEUTRAL
 {P_Env_PedalSignals}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

=
 false

P_CrCtl_Mode = STD_BRAKE_WAIT

P_CrCtl_Mode
 CRUISE

STD_BRAKE_WAIT
 STD_BRAKE_WAIT

&
 false

((((P_CrCtl_Mode : {OFF_BRAKE_READY,OFF_
BRAKE_WAIT} & P_Env_PedalSignals : PS_NE

UTRAL) & P_Env_IgnitionSignal = TRUE) & 
P_Env_ControlInterfaceSignals : CIS_MAIN
_ON) & P_Env_ControlInterfaceSignals /: 

CIS_ERROR) & P_Env_Vehicle_ErrorCond : V
S_NOERRORC...

:
 false

P_CrCtl_Mode : {OFF_BRAKE_READY,OFF_BRAK
E_WAIT}

P_CrCtl_Mode
 CRUISE

set_extension
 {OFF_BRAKE_WAIT,OFF_BRAKE_READY}

:
 true

P_Env_PedalSignals : PS_NEUTRAL

P_Env_PedalSignals
 P_Env_PedalSignals

PS_NEUTRAL
 {P_Env_PedalSignals}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

&
 false

(P_Env_IgnitionSignal = TRUE & P_Env_Ini
tEnd = FALSE) & P_CrCtl_Mode = INIT

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

=
 false

P_Env_InitEnd = FALSE

P_Env_InitEnd
 TRUE

FALSE
 FALSE

=
 false

P_CrCtl_Mode = INIT

P_CrCtl_Mode
 CRUISE

INIT
 INIT

&
 false

((((((P_Env_IgnitionSignal = TRUE & P_En
v_Vehicle_SwitchOffCond : VS_NOSWITCHOFF

COND) & P_Env_ControlInterfaceSignals : 
CIS_NEUTRAL) & P_Env_ControlInterfaceSig
nals : CIS_MAIN_ON) & P_Env_ControlInter
faceSignals /: CIS_ERROR) & P_Env_Vehicl

e_ErrorCon...

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

:
 false

P_Env_ControlInterfaceSignals : CIS_NEUT
RAL

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_NEUTRAL
 {}

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

=
 false

P_CrCtl_Mode = RAMP_DOWN

P_CrCtl_Mode
 CRUISE

RAMP_DOWN
 RAMP_DOWN

=
 true

10 = 10

10
 10

10
 10

&
 false

((P_Env_IgnitionSignal = TRUE & P_CrCtl_
Mode : {OFF_BRAKE_READY,OFF_BRAKE_WAIT})

 & P_Env_Vehicle_ErrorCond : VS_NOERRORC
OND) & P_Env_ControlInterfaceSignals : C

IS_MAIN_OFF

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 false

P_CrCtl_Mode : {OFF_BRAKE_READY,OFF_BRAK
E_WAIT}

P_CrCtl_Mode
 CRUISE

set_extension
 {OFF_BRAKE_WAIT,OFF_BRAKE_READY}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 false

P_Env_ControlInterfaceSignals : CIS_MAIN
_OFF

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_OFF
 {}

&
 false

((P_CrCtl_Mode : {STD_BRAKE_WAIT,STANDBY
,CRUISE,RESUME,ACC,DEC,RAMP_DOWN,R_ERROR

} & P_Env_Vehicle_ErrorCond : VS_NOERROR
COND) & P_Env_IgnitionSignal = TRUE) & P
_Env_ControlInterfaceSignals : CIS_MAIN_

OFF

:
 true

P_CrCtl_Mode : {STD_BRAKE_WAIT,STANDBY,C
RUISE,RESUME,ACC,DEC,RAMP_DOWN,R_ERROR}

P_CrCtl_Mode
 CRUISE

set_extension
 {CRUISE,RESUME,ACC,DEC,RAMP_DOWN,R_ERROR

,STANDBY,STD_BRAKE_WAIT}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 false

P_Env_ControlInterfaceSignals : CIS_MAIN
_OFF

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_OFF
 {}

&
 false

(((P_CrCtl_Mode = STD_BRAKE_WAIT & P_Env
_ControlInterfaceSignals : CIS_MAIN_ON) 

& P_Env_IgnitionSignal = TRUE) & P_Env_P
edalSignals : PS_SET) & P_Env_Vehicle_Er

rorCond : VS_NOERRORCOND

=
 false

P_CrCtl_Mode = STD_BRAKE_WAIT

P_CrCtl_Mode
 CRUISE

STD_BRAKE_WAIT
 STD_BRAKE_WAIT

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 false

P_Env_PedalSignals : PS_SET

P_Env_PedalSignals
 P_Env_PedalSignals

PS_SET
 {}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

&
 false

(((P_Env_IgnitionSignal = TRUE & P_Env_C
ontrolInterfaceSignals : CIS_MAIN_ON) & 

(P_Env_PedalSignals : PS_SET or P_Env_Co
ntrolInterfaceSignals : CIS_ERROR)) & P_

Env_Vehicle_ErrorCond : VS_NOERRORCOND) 
& P_CrCtl_Mode : {R_ERROR,CRUISE,RESUME,

ACC,DEC,RA...

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

or
 false

P_Env_PedalSignals : PS_SET or P_Env_Con
trolInterfaceSignals : CIS_ERROR

:
 false

P_Env_PedalSignals : PS_SET

P_Env_PedalSignals
 P_Env_PedalSignals

PS_SET
 {}

:
 false

P_Env_ControlInterfaceSignals : CIS_ERRO
R

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_CrCtl_Mode : {R_ERROR,CRUISE,RESUME,AC
C,DEC,RAMP_DOWN,STANDBY}

P_CrCtl_Mode
 CRUISE

set_extension
 {CRUISE,RESUME,ACC,DEC,RAMP_DOWN,R_ERROR

,STANDBY}

&
 false

(((((P_Env_Vehicle_ErrorCond : VS_NOERRO
RCOND & P_Env_ControlInterfaceSignals : 

CIS_MAIN_ON) & P_Env_ControlInterfaceSig
nals /: CIS_ERROR) & P_Env_Vehicle_Switc

hOffCond : VS_NOSWITCHOFFCOND) & P_Env_V
ehicle_ComfortSwitchOffCond : VS_NOCOMFO

RTSWITCHOF...

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

:
 true

P_Env_Vehicle_ComfortSwitchOffCond : VS_
NOCOMFORTSWITCHOFFCOND

P_Env_Vehicle_ComfortSwitchOffCond
 P_Env_Vehicle_ComfortSwitchOffCond

VS_NOCOMFORTSWITCHOFFCOND
 {P_Env_Vehicle_ComfortSwitchOffCond}

:
 false

P_CrCtl_Mode : {RESUME,ACC,DEC}
P_CrCtl_Mode

 CRUISE

set_extension
 {RESUME,ACC,DEC}

=
 true

P_Env_IgnitionSignal = TRUE P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

=
 false

P_Env_IgnitionSignal = FALSE

P_Env_IgnitionSignal
 TRUE

FALSE
 FALSE

&
 false

(((P_Env_IgnitionSignal = TRUE & P_Env_C
ontrolInterfaceSignals : CIS_MAIN_OFF) &

 P_Env_Vehicle_ErrorCond : VS_NOERRORCON
D) & P_Env_PedalSignals : PS_SET) & P_Cr

Ctl_Mode = OFF_BRAKE_WAIT

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 false

P_Env_ControlInterfaceSignals : CIS_MAIN
_OFF

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_OFF
 {}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 false

P_Env_PedalSignals : PS_SET

P_Env_PedalSignals
 P_Env_PedalSignals

PS_SET
 {}

=
 false

P_CrCtl_Mode = OFF_BRAKE_WAIT

P_CrCtl_Mode
 CRUISE

OFF_BRAKE_WAIT
 OFF_BRAKE_WAIT

&
 false

P_Env_IgnitionSignal = TRUE & P_CrCtl_Mo
de = UBAT_OFF

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

=
 false

P_CrCtl_Mode = UBAT_OFF

P_CrCtl_Mode
 CRUISE

UBAT_OFF
 UBAT_OFF

&
 false

(((P_Env_Vehicle_InitRequest = TRUE or P
_Env_Vehicle_ErrorCond : VS_ERRORCOND) o
r P_Env_Vehicle_SwitchOffCond : VS_SWITC

HOFFCOND) or P_Env_Vehicle_ComfortSwitch
OffCond : VS_COMFORTSWITCHOFFCOND) & P_E

nv_IgnitionSignal = TRUE

or
 false

((P_Env_Vehicle_InitRequest = TRUE or P_
Env_Vehicle_ErrorCond : VS_ERRORCOND) or
 P_Env_Vehicle_SwitchOffCond : VS_SWITCH
OFFCOND) or P_Env_Vehicle_ComfortSwitchO

ffCond : VS_COMFORTSWITCHOFFCOND

=
 false

P_Env_Vehicle_InitRequest = TRUE

P_Env_Vehicle_InitRequest
 FALSE

TRUE
 TRUE

:
 false

P_Env_Vehicle_ErrorCond : VS_ERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_ERRORCOND
 {T_Env_Vehicle_ErrorCond2}

:
 false

P_Env_Vehicle_SwitchOffCond : VS_SWITCHO
FFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_SWITCHOFFCOND
 {T_Env_Vehicle_SwitchOffCond2}

:
 false

P_Env_Vehicle_ComfortSwitchOffCond : VS_
COMFORTSWITCHOFFCOND

P_Env_Vehicle_ComfortSwitchOffCond
 P_Env_Vehicle_ComfortSwitchOffCond

VS_COMFORTSWITCHOFFCOND
 {T_Env_Vehicle_ComfortSwitchOffCond2}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

&
 false

(((((P_CrCtl_Mode : {OFF_BRAKE_READY,OFF
_BRAKE_WAIT} & (P_Env_PedalSignals : PS_

SET or P_Env_ControlInterfaceSignals : C
IS_SET)) & P_Env_IgnitionSignal = TRUE) 
& P_Env_ControlInterfaceSignals : CIS_MA

IN_ON) & P_Env_Vehicle_ErrorCond : VS_NO
ERRORCOND)...

:
 false

P_CrCtl_Mode : {OFF_BRAKE_READY,OFF_BRAK
E_WAIT}

P_CrCtl_Mode
 CRUISE

set_extension
 {OFF_BRAKE_WAIT,OFF_BRAKE_READY}

or
 false

P_Env_PedalSignals : PS_SET or P_Env_Con
trolInterfaceSignals : CIS_SET

:
 false

P_Env_PedalSignals : PS_SET

P_Env_PedalSignals
 P_Env_PedalSignals

PS_SET
 {}

:
 false

P_Env_ControlInterfaceSignals : CIS_SET

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_SET
 {}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_Env_Vehicle_ComfortSwitchOffCond : VS_
NOCOMFORTSWITCHOFFCOND

P_Env_Vehicle_ComfortSwitchOffCond
 P_Env_Vehicle_ComfortSwitchOffCond

VS_NOCOMFORTSWITCHOFFCOND
 {P_Env_Vehicle_ComfortSwitchOffCond}

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

&
 false

((((((P_Env_Vehicle_SwitchOffCond : VS_N
OSWITCHOFFCOND & P_Env_PedalSignals : PS

_NEUTRAL) & P_Env_IgnitionSignal = TRUE)
 & P_Env_Vehicle_ErrorCond : VS_NOERRORC

OND) & P_CrCtl_Mode : {STANDBY,CRUISE,RE
SUME,ACC,DEC}) & P_Env_ControlInterfaceS

ignals : C...

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

:
 true

P_Env_PedalSignals : PS_NEUTRAL

P_Env_PedalSignals
 P_Env_PedalSignals

PS_NEUTRAL
 {P_Env_PedalSignals}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_CrCtl_Mode : {STANDBY,CRUISE,RESUME,AC
C,DEC}

P_CrCtl_Mode
 CRUISE

set_extension
 {CRUISE,RESUME,ACC,DEC,STANDBY}

:
 false

P_Env_ControlInterfaceSignals : CIS_SET

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_SET
 {}

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

&
 false

((((((P_Env_Vehicle_SwitchOffCond : VS_N
OSWITCHOFFCOND & P_Env_Vehicle_ErrorCond

 : VS_NOERRORCOND) & P_Env_PedalSignals 
: PS_NEUTRAL) & P_Env_ControlInterfaceSi
gnals : CIS_NEUTRAL) & P_Env_IgnitionSig

nal = TRUE) & P_CrCtl_Mode = R_ERROR) & 
P_Env_Cont...

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_Env_PedalSignals : PS_NEUTRAL

P_Env_PedalSignals
 P_Env_PedalSignals

PS_NEUTRAL
 {P_Env_PedalSignals}

:
 false

P_Env_ControlInterfaceSignals : CIS_NEUT
RAL

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_NEUTRAL
 {}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

=
 false

P_CrCtl_Mode = R_ERROR

P_CrCtl_Mode
 CRUISE

R_ERROR
 R_ERROR

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

Analysis
of
PO



not
 true

or
 false

(((((((((((((((((((((((((P_Env_Vehicle_C
omfortSwitchOffCond : VS_NOCOMFORTSWITCH

OFFCOND & P_Env_ControlInterfaceSignals 
: CIS_ERROR) & P_Env_ControlInterfaceSig
nals : CIS_MAIN_ON) & P_Env_IgnitionSign
al = TRUE) & P_Env_Vehicle_ErrorCond : V

S_NOERRORC...

&
 false

((((P_Env_Vehicle_ComfortSwitchOffCond :
 VS_NOCOMFORTSWITCHOFFCOND & P_Env_Contr

olInterfaceSignals : CIS_ERROR) & P_Env_
ControlInterfaceSignals : CIS_MAIN_ON) &
 P_Env_IgnitionSignal = TRUE) & P_Env_Ve

hicle_ErrorCond : VS_NOERRORCOND) & P_Cr
Ctl_Mode :...

:
 true

P_Env_Vehicle_ComfortSwitchOffCond : VS_
NOCOMFORTSWITCHOFFCOND

P_Env_Vehicle_ComfortSwitchOffCond
 P_Env_Vehicle_ComfortSwitchOffCond

VS_NOCOMFORTSWITCHOFFCOND
 {P_Env_Vehicle_ComfortSwitchOffCond}

:
 false

P_Env_ControlInterfaceSignals : CIS_ERRO
R

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_CrCtl_Mode : {R_ERROR,STANDBY,CRUISE,R
ESUME,ACC,DEC,RAMP_DOWN}

P_CrCtl_Mode
 CRUISE

set_extension
 {CRUISE,RESUME,ACC,DEC,RAMP_DOWN,R_ERROR

,STANDBY}

&
 false

(((((((P_Env_Vehicle_SwitchOffCond : VS_
NOSWITCHOFFCOND & P_Env_PedalSignals : P

S_NEUTRAL) & P_Env_IgnitionSignal = TRUE
) & P_Env_Vehicle_ErrorCond : VS_NOERROR

COND) & P_CrCtl_Mode : {STANDBY,CRUISE,R
ESUME,ACC,DEC}) & P_Env_ControlInterface

Signals : ...

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

:
 true

P_Env_PedalSignals : PS_NEUTRAL

P_Env_PedalSignals
 P_Env_PedalSignals

PS_NEUTRAL
 {P_Env_PedalSignals}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_CrCtl_Mode : {STANDBY,CRUISE,RESUME,AC
C,DEC}

P_CrCtl_Mode
 CRUISE

set_extension
 {CRUISE,RESUME,ACC,DEC,STANDBY}

:
 false

P_Env_ControlInterfaceSignals : CIS_NEUT
RAL

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_NEUTRAL
 {}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

:
 true

P_Env_Vehicle_ComfortSwitchOffCond : VS_
NOCOMFORTSWITCHOFFCOND

P_Env_Vehicle_ComfortSwitchOffCond
 P_Env_Vehicle_ComfortSwitchOffCond

VS_NOCOMFORTSWITCHOFFCOND
 {P_Env_Vehicle_ComfortSwitchOffCond}

&
 false

((((P_Env_IgnitionSignal = TRUE & P_Env_
InitEnd = TRUE) & P_Env_Vehicle_ErrorCon

d : VS_NOERRORCOND) & P_Env_PedalSignals
 : PS_NO_ERROR) & P_CrCtl_Mode = INIT) &

 (P_Env_ControlInterfaceSignals : CIS_MA
IN_ON or P_Env_ControlInterfaceSignals :

 CIS_MAIN_...

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

=
 true

P_Env_InitEnd = TRUE

P_Env_InitEnd
 TRUE

TRUE
 TRUE

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_Env_PedalSignals : PS_NO_ERROR

P_Env_PedalSignals
 P_Env_PedalSignals

PS_NO_ERROR
 {P_Env_PedalSignals}

=
 false

P_CrCtl_Mode = INIT

P_CrCtl_Mode
 CRUISE

INIT
 INIT

or
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON or P_Env_ControlInterfaceSignals : C

IS_MAIN_OFF

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

:
 false

P_Env_ControlInterfaceSignals : CIS_MAIN
_OFF

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_OFF
 {}

&
 false

P_Env_IgnitionSignal = TRUE & P_CrCtl_Mo
de = ERROR

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

=
 false

P_CrCtl_Mode = ERROR

P_CrCtl_Mode
 CRUISE

ERROR
 ERROR

&
 false

(((((P_Env_IgnitionSignal = TRUE & P_Env
_Vehicle_SwitchOffCond : VS_NOSWITCHOFFC

OND) & P_Env_ControlInterfaceSignals : C
IS_NEUTRAL) & P_Env_ControlInterfaceSign
als : CIS_MAIN_ON) & P_Env_ControlInterf
aceSignals /: CIS_ERROR) & P_Env_Vehicle

_ErrorCond...

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

:
 false

P_Env_ControlInterfaceSignals : CIS_NEUT
RAL

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_NEUTRAL
 {}

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

=
 false

P_CrCtl_Mode = RAMP_DOWN

P_CrCtl_Mode
 CRUISE

RAMP_DOWN
 RAMP_DOWN

&
 false

(P_CrCtl_Mode : {CRUISE,RESUME,ACC,DEC,R
AMP_DOWN,STANDBY,R_ERROR,INIT,OFF_BRAKE_
READY,OFF_BRAKE_WAIT,STD_BRAKE_WAIT} & P

_Env_IgnitionSignal = TRUE) & P_Env_Peda
lSignals : PS_ERROR

:
 true

P_CrCtl_Mode : {CRUISE,RESUME,ACC,DEC,RA
MP_DOWN,STANDBY,R_ERROR,INIT,OFF_BRAKE_R

EADY,OFF_BRAKE_WAIT,STD_BRAKE_WAIT}

P_CrCtl_Mode
 CRUISE

set_extension
 {CRUISE,RESUME,ACC,DEC,RAMP_DOWN,OFF_BRA
KE_WAIT,OFF_BRAKE_READY,R_ERROR,STANDBY,

STD_BRAKE_WAIT,INIT}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 false

P_Env_PedalSignals : PS_ERROR

P_Env_PedalSignals
 P_Env_PedalSignals

PS_ERROR
 {T_Env_PedalSignals2,T_Env_PedalSignals3

}

&
 false

(((P_Env_IgnitionSignal = TRUE & P_Env_C
ontrolInterfaceSignals : CIS_MAIN_ON) & 

P_Env_PedalSignals : PS_NEUTRAL) & P_Env
_Vehicle_ErrorCond : VS_NOERRORCOND) & P

_CrCtl_Mode = STD_BRAKE_WAIT

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

:
 true

P_Env_PedalSignals : PS_NEUTRAL

P_Env_PedalSignals
 P_Env_PedalSignals

PS_NEUTRAL
 {P_Env_PedalSignals}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

=
 false

P_CrCtl_Mode = STD_BRAKE_WAIT

P_CrCtl_Mode
 CRUISE

STD_BRAKE_WAIT
 STD_BRAKE_WAIT

&
 false

((((P_CrCtl_Mode : {OFF_BRAKE_READY,OFF_
BRAKE_WAIT} & P_Env_PedalSignals : PS_NE

UTRAL) & P_Env_IgnitionSignal = TRUE) & 
P_Env_ControlInterfaceSignals : CIS_MAIN
_ON) & P_Env_ControlInterfaceSignals /: 

CIS_ERROR) & P_Env_Vehicle_ErrorCond : V
S_NOERRORC...

:
 false

P_CrCtl_Mode : {OFF_BRAKE_READY,OFF_BRAK
E_WAIT}

P_CrCtl_Mode
 CRUISE

set_extension
 {OFF_BRAKE_WAIT,OFF_BRAKE_READY}

:
 true

P_Env_PedalSignals : PS_NEUTRAL

P_Env_PedalSignals
 P_Env_PedalSignals

PS_NEUTRAL
 {P_Env_PedalSignals}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

&
 false

(P_Env_IgnitionSignal = TRUE & P_Env_Ini
tEnd = FALSE) & P_CrCtl_Mode = INIT

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

=
 false

P_Env_InitEnd = FALSE

P_Env_InitEnd
 TRUE

FALSE
 FALSE

=
 false

P_CrCtl_Mode = INIT

P_CrCtl_Mode
 CRUISE

INIT
 INIT

&
 false

((((((P_Env_IgnitionSignal = TRUE & P_En
v_Vehicle_SwitchOffCond : VS_NOSWITCHOFF

COND) & P_Env_ControlInterfaceSignals : 
CIS_NEUTRAL) & P_Env_ControlInterfaceSig
nals : CIS_MAIN_ON) & P_Env_ControlInter
faceSignals /: CIS_ERROR) & P_Env_Vehicl

e_ErrorCon...

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

:
 false

P_Env_ControlInterfaceSignals : CIS_NEUT
RAL

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_NEUTRAL
 {}

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

=
 false

P_CrCtl_Mode = RAMP_DOWN

P_CrCtl_Mode
 CRUISE

RAMP_DOWN
 RAMP_DOWN

=
 true

10 = 10

10
 10

10
 10

&
 false

((P_Env_IgnitionSignal = TRUE & P_CrCtl_
Mode : {OFF_BRAKE_READY,OFF_BRAKE_WAIT})

 & P_Env_Vehicle_ErrorCond : VS_NOERRORC
OND) & P_Env_ControlInterfaceSignals : C

IS_MAIN_OFF

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 false

P_CrCtl_Mode : {OFF_BRAKE_READY,OFF_BRAK
E_WAIT}

P_CrCtl_Mode
 CRUISE

set_extension
 {OFF_BRAKE_WAIT,OFF_BRAKE_READY}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 false

P_Env_ControlInterfaceSignals : CIS_MAIN
_OFF

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_OFF
 {}

&
 false

((P_CrCtl_Mode : {STD_BRAKE_WAIT,STANDBY
,CRUISE,RESUME,ACC,DEC,RAMP_DOWN,R_ERROR

} & P_Env_Vehicle_ErrorCond : VS_NOERROR
COND) & P_Env_IgnitionSignal = TRUE) & P
_Env_ControlInterfaceSignals : CIS_MAIN_

OFF

:
 true

P_CrCtl_Mode : {STD_BRAKE_WAIT,STANDBY,C
RUISE,RESUME,ACC,DEC,RAMP_DOWN,R_ERROR}

P_CrCtl_Mode
 CRUISE

set_extension
 {CRUISE,RESUME,ACC,DEC,RAMP_DOWN,R_ERROR

,STANDBY,STD_BRAKE_WAIT}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 false

P_Env_ControlInterfaceSignals : CIS_MAIN
_OFF

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_OFF
 {}

&
 false

(((P_CrCtl_Mode = STD_BRAKE_WAIT & P_Env
_ControlInterfaceSignals : CIS_MAIN_ON) 

& P_Env_IgnitionSignal = TRUE) & P_Env_P
edalSignals : PS_SET) & P_Env_Vehicle_Er

rorCond : VS_NOERRORCOND

=
 false

P_CrCtl_Mode = STD_BRAKE_WAIT

P_CrCtl_Mode
 CRUISE

STD_BRAKE_WAIT
 STD_BRAKE_WAIT

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 false

P_Env_PedalSignals : PS_SET

P_Env_PedalSignals
 P_Env_PedalSignals

PS_SET
 {}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

&
 false

(((P_Env_IgnitionSignal = TRUE & P_Env_C
ontrolInterfaceSignals : CIS_MAIN_ON) & 

(P_Env_PedalSignals : PS_SET or P_Env_Co
ntrolInterfaceSignals : CIS_ERROR)) & P_

Env_Vehicle_ErrorCond : VS_NOERRORCOND) 
& P_CrCtl_Mode : {R_ERROR,CRUISE,RESUME,

ACC,DEC,RA...

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

or
 false

P_Env_PedalSignals : PS_SET or P_Env_Con
trolInterfaceSignals : CIS_ERROR

:
 false

P_Env_PedalSignals : PS_SET

P_Env_PedalSignals
 P_Env_PedalSignals

PS_SET
 {}

:
 false

P_Env_ControlInterfaceSignals : CIS_ERRO
R

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_CrCtl_Mode : {R_ERROR,CRUISE,RESUME,AC
C,DEC,RAMP_DOWN,STANDBY}

P_CrCtl_Mode
 CRUISE

set_extension
 {CRUISE,RESUME,ACC,DEC,RAMP_DOWN,R_ERROR

,STANDBY}

&
 false

(((((P_Env_Vehicle_ErrorCond : VS_NOERRO
RCOND & P_Env_ControlInterfaceSignals : 

CIS_MAIN_ON) & P_Env_ControlInterfaceSig
nals /: CIS_ERROR) & P_Env_Vehicle_Switc

hOffCond : VS_NOSWITCHOFFCOND) & P_Env_V
ehicle_ComfortSwitchOffCond : VS_NOCOMFO

RTSWITCHOF...

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

:
 true

P_Env_Vehicle_ComfortSwitchOffCond : VS_
NOCOMFORTSWITCHOFFCOND

P_Env_Vehicle_ComfortSwitchOffCond
 P_Env_Vehicle_ComfortSwitchOffCond

VS_NOCOMFORTSWITCHOFFCOND
 {P_Env_Vehicle_ComfortSwitchOffCond}

:
 false

P_CrCtl_Mode : {RESUME,ACC,DEC}
P_CrCtl_Mode

 CRUISE

set_extension
 {RESUME,ACC,DEC}

=
 true

P_Env_IgnitionSignal = TRUE P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

=
 false

P_Env_IgnitionSignal = FALSE

P_Env_IgnitionSignal
 TRUE

FALSE
 FALSE

&
 false

(((P_Env_IgnitionSignal = TRUE & P_Env_C
ontrolInterfaceSignals : CIS_MAIN_OFF) &

 P_Env_Vehicle_ErrorCond : VS_NOERRORCON
D) & P_Env_PedalSignals : PS_SET) & P_Cr

Ctl_Mode = OFF_BRAKE_WAIT

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 false

P_Env_ControlInterfaceSignals : CIS_MAIN
_OFF

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_OFF
 {}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 false

P_Env_PedalSignals : PS_SET

P_Env_PedalSignals
 P_Env_PedalSignals

PS_SET
 {}

=
 false

P_CrCtl_Mode = OFF_BRAKE_WAIT

P_CrCtl_Mode
 CRUISE

OFF_BRAKE_WAIT
 OFF_BRAKE_WAIT

&
 false

P_Env_IgnitionSignal = TRUE & P_CrCtl_Mo
de = UBAT_OFF

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

=
 false

P_CrCtl_Mode = UBAT_OFF

P_CrCtl_Mode
 CRUISE

UBAT_OFF
 UBAT_OFF

&
 false

(((P_Env_Vehicle_InitRequest = TRUE or P
_Env_Vehicle_ErrorCond : VS_ERRORCOND) o
r P_Env_Vehicle_SwitchOffCond : VS_SWITC

HOFFCOND) or P_Env_Vehicle_ComfortSwitch
OffCond : VS_COMFORTSWITCHOFFCOND) & P_E

nv_IgnitionSignal = TRUE

or
 false

((P_Env_Vehicle_InitRequest = TRUE or P_
Env_Vehicle_ErrorCond : VS_ERRORCOND) or
 P_Env_Vehicle_SwitchOffCond : VS_SWITCH
OFFCOND) or P_Env_Vehicle_ComfortSwitchO

ffCond : VS_COMFORTSWITCHOFFCOND

=
 false

P_Env_Vehicle_InitRequest = TRUE

P_Env_Vehicle_InitRequest
 FALSE

TRUE
 TRUE

:
 false

P_Env_Vehicle_ErrorCond : VS_ERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_ERRORCOND
 {T_Env_Vehicle_ErrorCond2}

:
 false

P_Env_Vehicle_SwitchOffCond : VS_SWITCHO
FFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_SWITCHOFFCOND
 {T_Env_Vehicle_SwitchOffCond2}

:
 false

P_Env_Vehicle_ComfortSwitchOffCond : VS_
COMFORTSWITCHOFFCOND

P_Env_Vehicle_ComfortSwitchOffCond
 P_Env_Vehicle_ComfortSwitchOffCond

VS_COMFORTSWITCHOFFCOND
 {T_Env_Vehicle_ComfortSwitchOffCond2}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

&
 false

(((((P_CrCtl_Mode : {OFF_BRAKE_READY,OFF
_BRAKE_WAIT} & (P_Env_PedalSignals : PS_

SET or P_Env_ControlInterfaceSignals : C
IS_SET)) & P_Env_IgnitionSignal = TRUE) 
& P_Env_ControlInterfaceSignals : CIS_MA

IN_ON) & P_Env_Vehicle_ErrorCond : VS_NO
ERRORCOND)...

:
 false

P_CrCtl_Mode : {OFF_BRAKE_READY,OFF_BRAK
E_WAIT}

P_CrCtl_Mode
 CRUISE

set_extension
 {OFF_BRAKE_WAIT,OFF_BRAKE_READY}

or
 false

P_Env_PedalSignals : PS_SET or P_Env_Con
trolInterfaceSignals : CIS_SET

:
 false

P_Env_PedalSignals : PS_SET

P_Env_PedalSignals
 P_Env_PedalSignals

PS_SET
 {}

:
 false

P_Env_ControlInterfaceSignals : CIS_SET

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_SET
 {}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_Env_Vehicle_ComfortSwitchOffCond : VS_
NOCOMFORTSWITCHOFFCOND

P_Env_Vehicle_ComfortSwitchOffCond
 P_Env_Vehicle_ComfortSwitchOffCond

VS_NOCOMFORTSWITCHOFFCOND
 {P_Env_Vehicle_ComfortSwitchOffCond}

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

&
 false

((((((P_Env_Vehicle_SwitchOffCond : VS_N
OSWITCHOFFCOND & P_Env_PedalSignals : PS

_NEUTRAL) & P_Env_IgnitionSignal = TRUE)
 & P_Env_Vehicle_ErrorCond : VS_NOERRORC

OND) & P_CrCtl_Mode : {STANDBY,CRUISE,RE
SUME,ACC,DEC}) & P_Env_ControlInterfaceS

ignals : C...

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

:
 true

P_Env_PedalSignals : PS_NEUTRAL

P_Env_PedalSignals
 P_Env_PedalSignals

PS_NEUTRAL
 {P_Env_PedalSignals}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_CrCtl_Mode : {STANDBY,CRUISE,RESUME,AC
C,DEC}

P_CrCtl_Mode
 CRUISE

set_extension
 {CRUISE,RESUME,ACC,DEC,STANDBY}

:
 false

P_Env_ControlInterfaceSignals : CIS_SET

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_SET
 {}

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

&
 false

((((((P_Env_Vehicle_SwitchOffCond : VS_N
OSWITCHOFFCOND & P_Env_Vehicle_ErrorCond

 : VS_NOERRORCOND) & P_Env_PedalSignals 
: PS_NEUTRAL) & P_Env_ControlInterfaceSi
gnals : CIS_NEUTRAL) & P_Env_IgnitionSig

nal = TRUE) & P_CrCtl_Mode = R_ERROR) & 
P_Env_Cont...

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_Env_PedalSignals : PS_NEUTRAL

P_Env_PedalSignals
 P_Env_PedalSignals

PS_NEUTRAL
 {P_Env_PedalSignals}

:
 false

P_Env_ControlInterfaceSignals : CIS_NEUT
RAL

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_NEUTRAL
 {}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

=
 false

P_CrCtl_Mode = R_ERROR

P_CrCtl_Mode
 CRUISE

R_ERROR
 R_ERROR

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}



not
 true

or
 false

(((((((((((((((((((((((((P_Env_Vehicle_C
omfortSwitchOffCond : VS_NOCOMFORTSWITCH

OFFCOND & P_Env_ControlInterfaceSignals 
: CIS_ERROR) & P_Env_ControlInterfaceSig
nals : CIS_MAIN_ON) & P_Env_IgnitionSign
al = TRUE) & P_Env_Vehicle_ErrorCond : V

S_NOERRORC...

&
 false

((((P_Env_Vehicle_ComfortSwitchOffCond :
 VS_NOCOMFORTSWITCHOFFCOND & P_Env_Contr

olInterfaceSignals : CIS_ERROR) & P_Env_
ControlInterfaceSignals : CIS_MAIN_ON) &
 P_Env_IgnitionSignal = TRUE) & P_Env_Ve

hicle_ErrorCond : VS_NOERRORCOND) & P_Cr
Ctl_Mode :...

:
 true

P_Env_Vehicle_ComfortSwitchOffCond : VS_
NOCOMFORTSWITCHOFFCOND

P_Env_Vehicle_ComfortSwitchOffCond
 P_Env_Vehicle_ComfortSwitchOffCond

VS_NOCOMFORTSWITCHOFFCOND
 {P_Env_Vehicle_ComfortSwitchOffCond}

:
 false

P_Env_ControlInterfaceSignals : CIS_ERRO
R

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_CrCtl_Mode : {R_ERROR,STANDBY,CRUISE,R
ESUME,ACC,DEC,RAMP_DOWN}

P_CrCtl_Mode
 CRUISE

set_extension
 {CRUISE,RESUME,ACC,DEC,RAMP_DOWN,R_ERROR

,STANDBY}

&
 false

(((((((P_Env_Vehicle_SwitchOffCond : VS_
NOSWITCHOFFCOND & P_Env_PedalSignals : P

S_NEUTRAL) & P_Env_IgnitionSignal = TRUE
) & P_Env_Vehicle_ErrorCond : VS_NOERROR

COND) & P_CrCtl_Mode : {STANDBY,CRUISE,R
ESUME,ACC,DEC}) & P_Env_ControlInterface

Signals : ...

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

:
 true

P_Env_PedalSignals : PS_NEUTRAL

P_Env_PedalSignals
 P_Env_PedalSignals

PS_NEUTRAL
 {P_Env_PedalSignals}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_CrCtl_Mode : {STANDBY,CRUISE,RESUME,AC
C,DEC}

P_CrCtl_Mode
 CRUISE

set_extension
 {CRUISE,RESUME,ACC,DEC,STANDBY}

:
 false

P_Env_ControlInterfaceSignals : CIS_NEUT
RAL

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_NEUTRAL
 {}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

:
 true

P_Env_Vehicle_ComfortSwitchOffCond : VS_
NOCOMFORTSWITCHOFFCOND

P_Env_Vehicle_ComfortSwitchOffCond
 P_Env_Vehicle_ComfortSwitchOffCond

VS_NOCOMFORTSWITCHOFFCOND
 {P_Env_Vehicle_ComfortSwitchOffCond}

&
 false

((((P_Env_IgnitionSignal = TRUE & P_Env_
InitEnd = TRUE) & P_Env_Vehicle_ErrorCon

d : VS_NOERRORCOND) & P_Env_PedalSignals
 : PS_NO_ERROR) & P_CrCtl_Mode = INIT) &

 (P_Env_ControlInterfaceSignals : CIS_MA
IN_ON or P_Env_ControlInterfaceSignals :

 CIS_MAIN_...

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

=
 true

P_Env_InitEnd = TRUE

P_Env_InitEnd
 TRUE

TRUE
 TRUE

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_Env_PedalSignals : PS_NO_ERROR

P_Env_PedalSignals
 P_Env_PedalSignals

PS_NO_ERROR
 {P_Env_PedalSignals}

=
 false

P_CrCtl_Mode = INIT

P_CrCtl_Mode
 CRUISE

INIT
 INIT

or
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON or P_Env_ControlInterfaceSignals : C

IS_MAIN_OFF

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

:
 false

P_Env_ControlInterfaceSignals : CIS_MAIN
_OFF

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_OFF
 {}

&
 false

P_Env_IgnitionSignal = TRUE & P_CrCtl_Mo
de = ERROR

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

=
 false

P_CrCtl_Mode = ERROR

P_CrCtl_Mode
 CRUISE

ERROR
 ERROR

&
 false

(((((P_Env_IgnitionSignal = TRUE & P_Env
_Vehicle_SwitchOffCond : VS_NOSWITCHOFFC

OND) & P_Env_ControlInterfaceSignals : C
IS_NEUTRAL) & P_Env_ControlInterfaceSign
als : CIS_MAIN_ON) & P_Env_ControlInterf
aceSignals /: CIS_ERROR) & P_Env_Vehicle

_ErrorCond...

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

:
 false

P_Env_ControlInterfaceSignals : CIS_NEUT
RAL

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_NEUTRAL
 {}

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

=
 false

P_CrCtl_Mode = RAMP_DOWN

P_CrCtl_Mode
 CRUISE

RAMP_DOWN
 RAMP_DOWN

&
 false

(P_CrCtl_Mode : {CRUISE,RESUME,ACC,DEC,R
AMP_DOWN,STANDBY,R_ERROR,INIT,OFF_BRAKE_
READY,OFF_BRAKE_WAIT,STD_BRAKE_WAIT} & P

_Env_IgnitionSignal = TRUE) & P_Env_Peda
lSignals : PS_ERROR

:
 true

P_CrCtl_Mode : {CRUISE,RESUME,ACC,DEC,RA
MP_DOWN,STANDBY,R_ERROR,INIT,OFF_BRAKE_R

EADY,OFF_BRAKE_WAIT,STD_BRAKE_WAIT}

P_CrCtl_Mode
 CRUISE

set_extension
 {CRUISE,RESUME,ACC,DEC,RAMP_DOWN,OFF_BRA
KE_WAIT,OFF_BRAKE_READY,R_ERROR,STANDBY,

STD_BRAKE_WAIT,INIT}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 false

P_Env_PedalSignals : PS_ERROR

P_Env_PedalSignals
 P_Env_PedalSignals

PS_ERROR
 {T_Env_PedalSignals2,T_Env_PedalSignals3

}

&
 false

(((P_Env_IgnitionSignal = TRUE & P_Env_C
ontrolInterfaceSignals : CIS_MAIN_ON) & 

P_Env_PedalSignals : PS_NEUTRAL) & P_Env
_Vehicle_ErrorCond : VS_NOERRORCOND) & P

_CrCtl_Mode = STD_BRAKE_WAIT

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

:
 true

P_Env_PedalSignals : PS_NEUTRAL

P_Env_PedalSignals
 P_Env_PedalSignals

PS_NEUTRAL
 {P_Env_PedalSignals}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

=
 false

P_CrCtl_Mode = STD_BRAKE_WAIT

P_CrCtl_Mode
 CRUISE

STD_BRAKE_WAIT
 STD_BRAKE_WAIT

&
 false

((((P_CrCtl_Mode : {OFF_BRAKE_READY,OFF_
BRAKE_WAIT} & P_Env_PedalSignals : PS_NE

UTRAL) & P_Env_IgnitionSignal = TRUE) & 
P_Env_ControlInterfaceSignals : CIS_MAIN
_ON) & P_Env_ControlInterfaceSignals /: 

CIS_ERROR) & P_Env_Vehicle_ErrorCond : V
S_NOERRORC...

:
 false

P_CrCtl_Mode : {OFF_BRAKE_READY,OFF_BRAK
E_WAIT}

P_CrCtl_Mode
 CRUISE

set_extension
 {OFF_BRAKE_WAIT,OFF_BRAKE_READY}

:
 true

P_Env_PedalSignals : PS_NEUTRAL

P_Env_PedalSignals
 P_Env_PedalSignals

PS_NEUTRAL
 {P_Env_PedalSignals}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

&
 false

(P_Env_IgnitionSignal = TRUE & P_Env_Ini
tEnd = FALSE) & P_CrCtl_Mode = INIT

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

=
 false

P_Env_InitEnd = FALSE

P_Env_InitEnd
 TRUE

FALSE
 FALSE

=
 false

P_CrCtl_Mode = INIT

P_CrCtl_Mode
 CRUISE

INIT
 INIT

&
 false

((((((P_Env_IgnitionSignal = TRUE & P_En
v_Vehicle_SwitchOffCond : VS_NOSWITCHOFF

COND) & P_Env_ControlInterfaceSignals : 
CIS_NEUTRAL) & P_Env_ControlInterfaceSig
nals : CIS_MAIN_ON) & P_Env_ControlInter
faceSignals /: CIS_ERROR) & P_Env_Vehicl

e_ErrorCon...

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

:
 false

P_Env_ControlInterfaceSignals : CIS_NEUT
RAL

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_NEUTRAL
 {}

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

=
 false

P_CrCtl_Mode = RAMP_DOWN

P_CrCtl_Mode
 CRUISE

RAMP_DOWN
 RAMP_DOWN

=
 true

10 = 10

10
 10

10
 10

&
 false

((P_Env_IgnitionSignal = TRUE & P_CrCtl_
Mode : {OFF_BRAKE_READY,OFF_BRAKE_WAIT})

 & P_Env_Vehicle_ErrorCond : VS_NOERRORC
OND) & P_Env_ControlInterfaceSignals : C

IS_MAIN_OFF

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 false

P_CrCtl_Mode : {OFF_BRAKE_READY,OFF_BRAK
E_WAIT}

P_CrCtl_Mode
 CRUISE

set_extension
 {OFF_BRAKE_WAIT,OFF_BRAKE_READY}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 false

P_Env_ControlInterfaceSignals : CIS_MAIN
_OFF

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_OFF
 {}

&
 false

((P_CrCtl_Mode : {STD_BRAKE_WAIT,STANDBY
,CRUISE,RESUME,ACC,DEC,RAMP_DOWN,R_ERROR

} & P_Env_Vehicle_ErrorCond : VS_NOERROR
COND) & P_Env_IgnitionSignal = TRUE) & P
_Env_ControlInterfaceSignals : CIS_MAIN_

OFF

:
 true

P_CrCtl_Mode : {STD_BRAKE_WAIT,STANDBY,C
RUISE,RESUME,ACC,DEC,RAMP_DOWN,R_ERROR}

P_CrCtl_Mode
 CRUISE

set_extension
 {CRUISE,RESUME,ACC,DEC,RAMP_DOWN,R_ERROR

,STANDBY,STD_BRAKE_WAIT}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 false

P_Env_ControlInterfaceSignals : CIS_MAIN
_OFF

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_OFF
 {}

&
 false

(((P_CrCtl_Mode = STD_BRAKE_WAIT & P_Env
_ControlInterfaceSignals : CIS_MAIN_ON) 

& P_Env_IgnitionSignal = TRUE) & P_Env_P
edalSignals : PS_SET) & P_Env_Vehicle_Er

rorCond : VS_NOERRORCOND

=
 false

P_CrCtl_Mode = STD_BRAKE_WAIT

P_CrCtl_Mode
 CRUISE

STD_BRAKE_WAIT
 STD_BRAKE_WAIT

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 false

P_Env_PedalSignals : PS_SET

P_Env_PedalSignals
 P_Env_PedalSignals

PS_SET
 {}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

&
 false

(((P_Env_IgnitionSignal = TRUE & P_Env_C
ontrolInterfaceSignals : CIS_MAIN_ON) & 

(P_Env_PedalSignals : PS_SET or P_Env_Co
ntrolInterfaceSignals : CIS_ERROR)) & P_

Env_Vehicle_ErrorCond : VS_NOERRORCOND) 
& P_CrCtl_Mode : {R_ERROR,CRUISE,RESUME,

ACC,DEC,RA...

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

or
 false

P_Env_PedalSignals : PS_SET or P_Env_Con
trolInterfaceSignals : CIS_ERROR

:
 false

P_Env_PedalSignals : PS_SET

P_Env_PedalSignals
 P_Env_PedalSignals

PS_SET
 {}

:
 false

P_Env_ControlInterfaceSignals : CIS_ERRO
R

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_CrCtl_Mode : {R_ERROR,CRUISE,RESUME,AC
C,DEC,RAMP_DOWN,STANDBY}

P_CrCtl_Mode
 CRUISE

set_extension
 {CRUISE,RESUME,ACC,DEC,RAMP_DOWN,R_ERROR

,STANDBY}

&
 false

(((((P_Env_Vehicle_ErrorCond : VS_NOERRO
RCOND & P_Env_ControlInterfaceSignals : 

CIS_MAIN_ON) & P_Env_ControlInterfaceSig
nals /: CIS_ERROR) & P_Env_Vehicle_Switc

hOffCond : VS_NOSWITCHOFFCOND) & P_Env_V
ehicle_ComfortSwitchOffCond : VS_NOCOMFO

RTSWITCHOF...

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

:
 true

P_Env_Vehicle_ComfortSwitchOffCond : VS_
NOCOMFORTSWITCHOFFCOND

P_Env_Vehicle_ComfortSwitchOffCond
 P_Env_Vehicle_ComfortSwitchOffCond

VS_NOCOMFORTSWITCHOFFCOND
 {P_Env_Vehicle_ComfortSwitchOffCond}

:
 false

P_CrCtl_Mode : {RESUME,ACC,DEC}
P_CrCtl_Mode

 CRUISE

set_extension
 {RESUME,ACC,DEC}

=
 true

P_Env_IgnitionSignal = TRUE P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

=
 false

P_Env_IgnitionSignal = FALSE

P_Env_IgnitionSignal
 TRUE

FALSE
 FALSE

&
 false

(((P_Env_IgnitionSignal = TRUE & P_Env_C
ontrolInterfaceSignals : CIS_MAIN_OFF) &

 P_Env_Vehicle_ErrorCond : VS_NOERRORCON
D) & P_Env_PedalSignals : PS_SET) & P_Cr

Ctl_Mode = OFF_BRAKE_WAIT

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 false

P_Env_ControlInterfaceSignals : CIS_MAIN
_OFF

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_OFF
 {}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 false

P_Env_PedalSignals : PS_SET

P_Env_PedalSignals
 P_Env_PedalSignals

PS_SET
 {}

=
 false

P_CrCtl_Mode = OFF_BRAKE_WAIT

P_CrCtl_Mode
 CRUISE

OFF_BRAKE_WAIT
 OFF_BRAKE_WAIT

&
 false

P_Env_IgnitionSignal = TRUE & P_CrCtl_Mo
de = UBAT_OFF

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

=
 false

P_CrCtl_Mode = UBAT_OFF

P_CrCtl_Mode
 CRUISE

UBAT_OFF
 UBAT_OFF

&
 false

(((P_Env_Vehicle_InitRequest = TRUE or P
_Env_Vehicle_ErrorCond : VS_ERRORCOND) o
r P_Env_Vehicle_SwitchOffCond : VS_SWITC

HOFFCOND) or P_Env_Vehicle_ComfortSwitch
OffCond : VS_COMFORTSWITCHOFFCOND) & P_E

nv_IgnitionSignal = TRUE

or
 false

((P_Env_Vehicle_InitRequest = TRUE or P_
Env_Vehicle_ErrorCond : VS_ERRORCOND) or
 P_Env_Vehicle_SwitchOffCond : VS_SWITCH
OFFCOND) or P_Env_Vehicle_ComfortSwitchO

ffCond : VS_COMFORTSWITCHOFFCOND

=
 false

P_Env_Vehicle_InitRequest = TRUE

P_Env_Vehicle_InitRequest
 FALSE

TRUE
 TRUE

:
 false

P_Env_Vehicle_ErrorCond : VS_ERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_ERRORCOND
 {T_Env_Vehicle_ErrorCond2}

:
 false

P_Env_Vehicle_SwitchOffCond : VS_SWITCHO
FFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_SWITCHOFFCOND
 {T_Env_Vehicle_SwitchOffCond2}

:
 false

P_Env_Vehicle_ComfortSwitchOffCond : VS_
COMFORTSWITCHOFFCOND

P_Env_Vehicle_ComfortSwitchOffCond
 P_Env_Vehicle_ComfortSwitchOffCond

VS_COMFORTSWITCHOFFCOND
 {T_Env_Vehicle_ComfortSwitchOffCond2}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

&
 false

(((((P_CrCtl_Mode : {OFF_BRAKE_READY,OFF
_BRAKE_WAIT} & (P_Env_PedalSignals : PS_

SET or P_Env_ControlInterfaceSignals : C
IS_SET)) & P_Env_IgnitionSignal = TRUE) 
& P_Env_ControlInterfaceSignals : CIS_MA

IN_ON) & P_Env_Vehicle_ErrorCond : VS_NO
ERRORCOND)...

:
 false

P_CrCtl_Mode : {OFF_BRAKE_READY,OFF_BRAK
E_WAIT}

P_CrCtl_Mode
 CRUISE

set_extension
 {OFF_BRAKE_WAIT,OFF_BRAKE_READY}

or
 false

P_Env_PedalSignals : PS_SET or P_Env_Con
trolInterfaceSignals : CIS_SET

:
 false

P_Env_PedalSignals : PS_SET

P_Env_PedalSignals
 P_Env_PedalSignals

PS_SET
 {}

:
 false

P_Env_ControlInterfaceSignals : CIS_SET

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_SET
 {}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_Env_Vehicle_ComfortSwitchOffCond : VS_
NOCOMFORTSWITCHOFFCOND

P_Env_Vehicle_ComfortSwitchOffCond
 P_Env_Vehicle_ComfortSwitchOffCond

VS_NOCOMFORTSWITCHOFFCOND
 {P_Env_Vehicle_ComfortSwitchOffCond}

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

&
 false

((((((P_Env_Vehicle_SwitchOffCond : VS_N
OSWITCHOFFCOND & P_Env_PedalSignals : PS

_NEUTRAL) & P_Env_IgnitionSignal = TRUE)
 & P_Env_Vehicle_ErrorCond : VS_NOERRORC

OND) & P_CrCtl_Mode : {STANDBY,CRUISE,RE
SUME,ACC,DEC}) & P_Env_ControlInterfaceS

ignals : C...

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

:
 true

P_Env_PedalSignals : PS_NEUTRAL

P_Env_PedalSignals
 P_Env_PedalSignals

PS_NEUTRAL
 {P_Env_PedalSignals}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_CrCtl_Mode : {STANDBY,CRUISE,RESUME,AC
C,DEC}

P_CrCtl_Mode
 CRUISE

set_extension
 {CRUISE,RESUME,ACC,DEC,STANDBY}

:
 false

P_Env_ControlInterfaceSignals : CIS_SET

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_SET
 {}

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}

&
 false

((((((P_Env_Vehicle_SwitchOffCond : VS_N
OSWITCHOFFCOND & P_Env_Vehicle_ErrorCond

 : VS_NOERRORCOND) & P_Env_PedalSignals 
: PS_NEUTRAL) & P_Env_ControlInterfaceSi
gnals : CIS_NEUTRAL) & P_Env_IgnitionSig

nal = TRUE) & P_CrCtl_Mode = R_ERROR) & 
P_Env_Cont...

:
 true

P_Env_Vehicle_SwitchOffCond : VS_NOSWITC
HOFFCOND

P_Env_Vehicle_SwitchOffCond
 P_Env_Vehicle_SwitchOffCond

VS_NOSWITCHOFFCOND
 {P_Env_Vehicle_SwitchOffCond}

:
 true

P_Env_Vehicle_ErrorCond : VS_NOERRORCOND

P_Env_Vehicle_ErrorCond
 P_Env_Vehicle_ErrorCond

VS_NOERRORCOND
 {P_Env_Vehicle_ErrorCond}

:
 true

P_Env_PedalSignals : PS_NEUTRAL

P_Env_PedalSignals
 P_Env_PedalSignals

PS_NEUTRAL
 {P_Env_PedalSignals}

:
 false

P_Env_ControlInterfaceSignals : CIS_NEUT
RAL

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_NEUTRAL
 {}

=
 true

P_Env_IgnitionSignal = TRUE

P_Env_IgnitionSignal
 TRUE

TRUE
 TRUE

=
 false

P_CrCtl_Mode = R_ERROR

P_CrCtl_Mode
 CRUISE

R_ERROR
 R_ERROR

:
 true

P_Env_ControlInterfaceSignals : CIS_MAIN
_ON

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_MAIN_ON
 {P_Env_ControlInterfaceSignals,T_Env_Con

trolInterfaceSignals2,T_Env_ControlInter
faceSignals3}

/:
 true

P_Env_ControlInterfaceSignals /: CIS_ERR
OR

P_Env_ControlInterfaceSignals
 P_Env_ControlInterfaceSignals

CIS_ERROR
 {}



Conclusion

• Many Constraint Satisfaction Problems can 
be very conveniently expressed in B

• ProB can sometimes solve them very 
effectively

• but further research to be carried out

• Model Checking useful for some problems
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A Variation: 7 Knights 
and 2 Queens

• More awkward to encode in Alloy
(arithmetic)

• Still relatively easy in B

• ProB solves it in 0.64 secs



Graph Isomorphism

Solve == /\ solved = 0
         /\ solved' = 1
         /\ p' \in [1..n -> 1..n]
         /\ \A i \in 1..n : (\E j \in 1..n : p'[j]=i)
         /\ \A i \in 1..n : (p'[g1[i]] = g2[p'[i]])
         /\ UNCHANGED <<g1,g2,n>>

@perm p∈ Nodes ⤖ Nodes
@iso ∀x,y•(x∈Nodes ∧ y∈Nodes ⇒ 
(x↦y∈graph1 ⇔ p(x)↦p(y) ∈ graph2))

abstract sig Node {
  graph1 : set Node,
  graph2 : set Node,
  p : one Node
}
...
pred permutation {
  // p is already defined as a total function on 
Node
  // p is injective:
  p.~p in iden
  // p is surjective
  univ.p = Node
}
pred isomorph {
  permutation
  all n:Node | n.graph1.p = n.p.graph2
}

B: Alloy:

TLA:



Performance

• graph1 = {1|->3,2|->3, 3|->6,4|->6,5|->6, 8|-
>9,9|->8,  6|->6, 7|->7} 

• graph2 = {2|->5,3|->5,4|->5, 6|->4,7|->4, 1|-
>9,9|->1,  5|->5, 8|->8}

• TLC: 2 hours 6 minutes 27 seconds to find 
first solution [6, 7, 4, 2, 3, 5, 8, 1, 9]

• ProB: 0.1 secs (for all 8 solutions)

• Alloy: 0.11 secs (Sat4J), 0.05 secs (minisat)



9 p

8

graph1

1

graph2<< sg_root >>

ngraph1

graph2

p

graph2

6

p 3

graph1

7

p

graph1

4

graph2

graph1

5

p

graph2

graph1

graph2

p

graph1

graph2

p

graph1

graph2 2

p

p graph2

graph1

ProB
Solution:



Graph Coloring

• ProB Performance:

• Graph with 60 nodes 
coloured with 6 colors 
in 0.25 seconds

• < 1 second to find out 
that no solution with 5 
colours

@ctype colour∈ Vtx → 1‥maxcol
@alldiff (∀i,j•i↦j∈Edge ⇒ colour(i) ≠  colour(j))
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Sudoku
• Alloy

• Sudoku1.als : 1.036 
seconds with Sat4J

• Sudoku2.als: 0.455 
seconds with minisat

• ProB: 0.46 seconds
axioms
  @axmd DOM = 1‥9
  @axm1 Board ∈ DOM → (DOM → DOM)
  @axms SUBSQ = { {1,2,3}, {4,5,6}, {7,8,9} }
  @axm2 ∀y•(y∈DOM ⇒ (∀x1,x2•(x1∈1‥8 ∧ x1<x2 ∧ x2∈2‥9
    ⇒ (Board(x1)(y) ≠ Board(x2)(y) ∧
        Board(y)(x1) ≠ Board(y)(x2)))))
  @axm3 ∀ s1,s2•(s1∈SUBSQ ∧ s2∈SUBSQ ⇒
        (∀x1,y1,x2,y2•( (x1∈s1 ∧ x2∈s1 ∧ x1≥x2 ∧
                        (x1=x2 ⇒ y1>y2) ∧
                        y1∈s2 ∧ y2∈s2 ∧ (x1↦y1) ≠ (x2↦y2))
        ⇒  Board(x1)(y1) ≠ Board(x2)(y2)
        )))



Numerical Constraints

• For all 7 solutions:

• Direct Kodkod Java Solution: 1.8 seconds 
(88 lines of Java)

• ProB B Solution: 0.3 seconds

• Direct CLP(FD) Encoding: 0.02 seconds

constants C O P Y A S T E V L 
axioms
  @axm1 C ∈ 1‥9 ∧ O ∈ 0‥9 ∧ P ∈ 1‥9 ∧
        Y ∈ 0‥9 ∧ A ∈ 0‥9 ∧ S ∈ 1‥9 ∧
        T ∈ 1‥9 ∧ E ∈ 0‥9 ∧ V∈ 0‥9 ∧ L∈0‥9
  @axm2 card({C,O,P,Y, A,S,T,E, V, L}) = 10 // all different
  @puzzleaxm

   C∗1000 + O∗100 + P∗10 + Y +
              P∗10000 + A∗1000 + S∗100 + T∗10 + E +
              S∗1000 + A∗100 + V∗10 + E
              =
              T∗10000 + O∗1000 + O∗100 + L∗10 + S



MACHINE Hanoi
SETS
 Stakes
DEFINITIONS
 GOAL == (!s.(s:Stakes & s/=dest => on(s) = <>))
CONSTANTS orig,dest,nrdiscs
PROPERTIES
 orig: Stakes & dest:Stakes &
 orig /= dest & nrdiscs = 5
VARIABLES on
INVARIANT
 on : Stakes --> seq(INTEGER)
INITIALISATION 
  on := %s.(s:Stakes & s /= orig | <>) \/ {orig |-> %x.(x:1..nrdiscs|x)}
OPERATIONS
  Move(from,to,disc) = PRE from:Stakes & on(from) /= <> &
                           to:Stakes & to /= from &
                           disc:NATURAL1 & disc = first(on(from)) &
                           (on(to) /= <> =>  first(on(to))> disc )
                       THEN
     on := on <+ { from |-> tail(on(from)), to |-> (disc -> on(to)) }
  END
END

Hanoi



Hanoi in Alloy


