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•

=AND(D1=0,D2<40000) 
=ISTEXT(B2) 
=AND(LEFT(B5, 3) ="ID-",LEN(B5) > 9) 
=COUNTIF($A$1:$A$20,A1)=1 
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Intermediate 
construct1 

Intermediate 
construct2 

Intermediate 
construct3 

Rule 
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RULE DB_GENERAL.3 
COUNTEREXAMPLE 
    the name %1 is the name of an equipment of type ZC but is not in table ZC 
ANY 
    name1, ind2 
TYPE 
    STRING, INT 
WHERE 
    ind2 : dom(ATC_Equipments_Cap!Name) & 
    ATC_Equipments_Cap!ATC_Equipment_Type(ind2) = "ZC" & 
    ATC_Equipments_Cap!Name(ind2)=name1 
EXPECTED 
    #ind1.( ind1 : dom(ZCs_Cap!Name) & name1=ZCs_Cap!Name(ind1)) 
END 

Rule name 

Values to search for 

Conditions to fulfill 

If not fulfilled, 
counterexample is 
found and error 
message is displayed  

RULE NAME  STATUS COUNTEREXAMPLES
   
Rule_DB_General  KO 2 
    
COUNTEREXAMPLE_0    
    the name ZC_A is the name of an equipment of type ZC but is not in table ZC
     
COUNTEREXAMPLE_1    
    the name ZC_AB is in table ZC but is not the name of an equipment of type ZC
     

execution 

Sheet name Data name 

A rule can be made of several  
sequential searches for  
counterexamples  
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~30,000 lines of code 
162 grafcets 
1000+ steps 
800 kB binary code 
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• P03 Sub-grafcets called in the binary file should comply with sub-grafcets activated 
 in input models  

List grafcet activations (old models)  List grafcet activations (binary)  

there exists a bijection bij that associates to a node of G7 a node of ADR such as children of 
both nodes match  
 
bij: G7 >->> ADR &!xx.(xx: G7 => bij[next[{xx}]] = suiv[bij[{xx}]]) 

Build B model of activations 
 
  G7 = {main, g1, g2, g3, g4, …. }  
  next: G7 <-> G7 
  next = { …, g7 |-> g11, …} 

Build B model of activations 
 
  ADR = {0x01, 0x13, 0x15, …}  
  suiv: ADR <-> ADR 
  suiv = { … , 0x10 |-> 0x15, …} 
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there exists a bijection bij that associates to a node of G7 a node of ADR such as children of 
both nodes match (each node is given an address) 
 
bij: G7 >->> ADR &!xx.(xx: G7 => bij[next[{xx}]] = suiv[bij[{xx}]]) 

g1 

g2 g3 

next 
ADR1 

ADR2 ADR3 

suiv 

bij 
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162! = 
1229694218739449434110178928491750176572300599427169306620762521167814540117728965860988098467051531783599507442
9904709708273401807824365415928975695099566042246320538220924308010459938381430588227927174194100982189204709615
293198326390773410925903872000000000000000000000000000000000000000 
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aa = bb                
not(aa=bb)           
C1 & C2 or C3           
P1 => P2          
P1 <=> P2    
!xx.(P(xx))   (universal)           
#xx.(P(xx)) (existential) 
aa /\ bb \/ cc   (intersection, union)       
 {}   (empty set)          
aa <: bb   (inclusion) 
aa : AA    (belongs)                  
aa : AA +-> BB  (partial function)   
aa : AA --> BB (total function)         
aa : AA <-> BB (relation) 
aa : AA >-> BB (injection) 
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aa: AA -->> BB (surjection)  
aa : AA >->> BB (bijection) 
rr[AA]  (relational image)       
rr~ (inverse function) 
{aa} <| rr  (domain restriction)     
rr |> {bb}  (range restriction) 
AA – BB  (set difference) 
dom(rr)  (domain)                    
ran(rr)  (range)                      
rr;ss  (composition) 
AA*BB  (cartesian product) 

 
 
 

http://www.tools.clearsy.com/resources/documents/
http://www.tools.clearsy.com/resources/documents/
http://www.tools.clearsy.com/resources/documents/


xx := {0|->10, 1|->2} || yy := {} || zz := 1 
aa:= {ab, cd | ab: dom(xx) & cd: INT} 

 
SELECT zz > 1 THEN 

xx := {zz} <| xx 
END 

ANY bb, cc WHERE 
bb = xx(zz) &cc <: aa 

THEN
aa := cc || zz := bb 

END 
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CONSTANTS 
    data 
PROPERTIES 
    data : seq(STRING) & data = [“abc”,”defg”,”hi”,”jklm”] 
VARIABLES 
    prop_1 
INVARIANT 
    prop_1 : POW(STRING*INT) 
INITIALISATION 
    prop_1 := {} 
OPERATIONS 
    compute_prop_1 =  
        prop_1 := {dd,nn | dd: ran(data)  & nn=length(dd) &  not(nn<=4) } 
END 
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CONSTANTS 
    data 
PROPERTIES 
    data : seq(STRING) & data = [“abc”,”defg”,”hi”,”jklm”] 
VARIABLES 
    prop_1 
INVARIANT 
    prop_1 : POW(STRING*INT) 
INITIALISATION 
    prop_1 := {} 
OPERATIONS 
    compute_prop_1 =  
        prop_1 := {dd,nn | dd: ran(data)  & nn=length(dd) &  not(nn<=4) } 
END 
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MACHINE 
   Rule_prop_1 
SEES LibraryStrings 
CONSTANTS 
    data 
PROPERTIES 
    data : seq(STRING) & data = [“abc”,”defg”,”hi”,”jklm”] 
VARIABLES 
    prop_1 
INVARIANT 
    prop_1 : POW(STRING*INT) 
INITIALISATION 
    prop_1 := {} 
OPERATIONS 
    compute_prop_1 =  
        prop_1 := {dd,nn | dd: ran(data)  & nn=length(dd) &  not(nn<=4) 
}; 
    rule_1 = 
      ANY dd, nn WHERE 
          dd |-> nn : prop_1  
      THEN 
          prop_1 := prop_1 – {dd |-> nn  } 
      END 
END 
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MACHINE 
   Rule_prop_1 
SEES LibraryStrings 
CONSTANTS 
    data 
PROPERTIES 
    data : seq(STRING) & data = [“abc”,”defg”,”hi”,”jklm”] 
VARIABLES 
    prop_1, process 
INVARIANT 
    prop_1 : POW(STRING*INT) & process : NAT 
INITIALISATION 
    prop_1 := {} ||process := 0 
OPERATIONS 
    compute_prop_1 =  
        SELECT process = 0 THEN 
            prop_1 := {dd,nn | dd: ran(data)  & nn=length(dd) &  not(nn<=4) } || process :=1 
        END; 
    rule_1 = 
      ANY dd, nn WHERE 
          dd |-> nn : prop_1  
      THEN 
          prop_1 := prop_1 – {dd |-> nn  } 
      END 
END 
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VARIABLES 
    process, prop_1, prop_2, prop_3 
INVARIANT 
    process : NAT & 
    prop_1 : POW(STRING) & prop_2: POW(INT) & prop_3: POW(INT) 
INITIALISATION 
    process := 0 || prop_1 := {} || prop_2 := {} || prop_3 := {} 
OPERATIONS 
    compute_prop_1 =  
        SELECT process =0 THEN 
            prop_1 := { … } || process := 1 
        END; 
 compute_prop_2 =  
        SELECT process =1 THEN 
            prop_2 := { … } || process := 2 
        END; 
 compute_prop_3=  
        SELECT process =2 THEN 
            prop_3 := { … } || process := 3 
        END; 
    rule_1 = ANY dd WHERE dd : prop_1   THEN … END; 
    rule_2 = ANY dd WHERE dd : prop_2   THEN … END;  
    rule_3 = ANY dd WHERE dd : prop_3   THEN … END; 
END 
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MACHINE         Rule_prop_1 

SEES                   LibraryStrings 

CONSTANTS     data 

PROPERTIES     data : seq(STRING) & data = ["abc","defg","hi","jklm"] 

VARIABLES        prop_1, process 

INVARIANT 

    prop_1 : POW(STRING*INT) & process : NAT 

INITIALISATION 

    prop_1 := {} || process := 0 

OPERATIONS 

    compute_prop_1 =  

      SELECT process = 0 THEN 

          prop_1 := {dd,nn | dd: ran(data)  & nn=length(dd) &  not(nn<=4) } ||process := 1 

      END; 

    rule_1 = 

      ANY dd, nn WHERE 

          dd |-> nn : prop_1  

      THEN 

          prop_1 := prop_1 - {dd |-> nn  } 

      END 

END  

•

•

•

•

•
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Track circuit Track circuit Track circuit 

abscissa 

TC n°         0    1     2     3     4      5     6     7 
TC name tc1 tc2  tc3  tc4  tc5  tc6  tc7  tc8 
TC abs       0    10  250 320 400 600 700 800 
TC next     tc2 tc3 tc4  tc5  tc6   tc7  tc8  tc8 
 

Property:  
a track circuit next to other one should  
have increasing abscissa 

next next 
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MACHINE 
   Rule_prop_2 
SEES LibraryStrings 
CONSTANTS 
    tc, nxt, kp 
PROPERTIES 
    tc : seq(STRING) & tc = ["tc1", "tc2", "tc3", "tc4", "tc5", "tc6", "tc7", "tc8"] & 
    kp : seq(INT) & kp = [0, 10, 250, 320, 400, 600, 700, 800] & 
    nxt : seq(STRING) & nxt = ["tc2", "tc3", "tc4", "tc5", "tc6", "tc7", "tc8", "tc8"] 
VARIABLES 
    prop_2, process 
INVARIANT 
    prop_2 : POW(INT*INT*INT*INT) & process : NAT 
INITIALISATION 
    prop_2 := {} || process := 0 
OPERATIONS 
    compute_prop_2 = 
      SELECT process = 0 THEN 
          prop_2 := {i1, i2, k1, k2 | i1 : dom(tc) & i2 : dom(tc) & i1 < i2 & k1=kp(i1) &  
                    k2=kp(i2) & not(k1<=k2) } || 
          process := 1 
      END; 
    rule_2 = 
      ANY i1, i2, k1, k2 WHERE 
          i1 |-> i2 |-> k1 |-> k2 : prop_2 
      THEN 
          prop_2 := prop_2 - {i1 |-> i2 |-> k1 |-> k2} 
      END 
END 
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MACHINE 
   Rule_prop_2b 
SEES LibraryStrings 
CONSTANTS 
    tc, nxt, kp 
PROPERTIES 
    tc : seq(STRING) & tc = ["tc1", "tc2", "tc3", "tc4", "tc5", "tc6", "tc7", "tc8"] & 
    kp : seq(INT) & kp = [0, 10, 250, 320, 400, 600, 700, 800] & 
    nxt : seq(STRING) & nxt = ["tc2", "tc3", "tc4", "tc5", "tc6", "tc7", "tc8", "tc8"] 
VARIABLES 
    prop_2, process 
INVARIANT 
    prop_2 : POW(STRING*STRING*INT*INT) & process : NAT 
INITIALISATION 
    prop_2 := {} || process := 0 
OPERATIONS 
    compute_prop_2 = 
      SELECT process = 0 THEN 
          prop_2 := {n1, n2, k1, k2| n2 : ran(tc) & n1 : tc[nxt~[{n2}]] &  
  k1 = kp(tc~(n1)) &  k2 = kp(tc~(n2))  & not(k1 <=k2)} || 
          process := 1 
      END; 
    rule_2 = 
      ANY n1, n2, k1, k2 WHERE 
          n1 |-> n2 |-> k1 |-> k2 : prop_2 
      THEN 
          prop_2 := prop_2 - {n1 |-> n2 |-> k1 |-> k2} 
      END       
END 
END 
 
 

prop_2 := {n1, n2, k1, k2|  
     n2 : ran(tc) &  
     n1 : tc[nxt~[{n2}]] &  
     k1 = kp(tc~(n1)) &   
     k2 = kp(tc~(n2))  &  
     not(k1 <=k2) 
      } 
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•

 

Track circuit Track circuit Track circuit 

abscissa 

TC n°         0    1     2     3     4      5     6     7 
TC name tc1 tc2  tc3  tc4  tc5  tc6  tc7  tc8 
TC abs       0    10  250 320 400 600 700 800 
TC next     tc2 tc3 tc4  tc5  tc6   tc7  tc8  tc8 
                         tc5                tc8 
 Property:  
a track circuit next to other one should  
have increasing abscissa 

next next 
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MACHINE 
   Rule_prop_3 
SEES LibraryStrings 
CONSTANTS 
    tc, nxt, kp 
PROPERTIES 
    tc : seq(STRING) & tc = ["tc1", "tc2", "tc3", "tc4", "tc5", "tc6", "tc7", "tc8"] & 
    kp : seq(INT) & kp = [0, 10, 250, 320, 400, 600, 700, 800] & 
    nxt : seq(seq(STRING)) & nxt = [["tc2"], ["tc3", "tc5"], ["tc4"], ["tc5"], ["tc6", "tc8"], ["tc7"], ["tc8"], ["tc8"]] 
VARIABLES 
    prop_3, process 
INVARIANT 
    prop_3 : POW(STRING*STRING*INT*INT) & process : NAT 
INITIALISATION 
    prop_3 := {} || process := 0 
OPERATIONS 
    compute_prop_3 = 
      SELECT process = 0 THEN 
          prop_3 := {n1, n2, k1, k2 |  n1 : ran(tc) & n2: ran(nxt(tc~(n1))) & k1 = kp(tc~(n1)) & k2 = kp(tc~(n2)) 
& not(k1 <= k2)} || 
          process := 1 
      END 
      ; 
    rule_3 = 
      ANY n1, n2, k1, k2 WHERE 
          n1 |-> n2 |-> k1 |-> k2 : prop_3 
      THEN 
          prop_3 := prop_3 - {n1 |-> n2 |-> k1 |-> k2} 
      END       
END 
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