Constraint Programming Model of S-ALBHWP
 int nbTasks=...;
 int nbWorkertypes=...;
 
 int k [1..nbTasks]=...;
 float c [1..nbWorkertypes]=...;
 float t [1..nbTasks][1..nbWorkertypes]=...;
 int Z = ...;
 
 int nbStations = ftoi(round((sum (i in 1..nbTasks) 1.6 * t[i][1]) / Z));
 
 tuple P {
   int fromtask;
   int totask;
}

{P} A = ...;

using CP;

dvar int y[s in 1..nbStations] in 1..nbWorkertypes;
dvar int x[i in 1..nbTasks] in 1..nbStations;
dvar int v[1..nbStations] in 0..1;

dexpr float cost = sum (s in 1..nbStations) c[y[s]] * v[s];

minimize cost;

subject to {  
  //Constraint (2)
  forall (i in 1..nbTasks)
    y[x[i]]<=k[i];
  
  //Constraint (3)
  forall (s in 1..nbStations) sum (i in 1..nbTasks)
    (x[i] == s) * t[i][y[s]] <= Z * v[s];

  //Constraint (4)
  forall (<i,j> in A)
    x[i] <= x[j];
  
  //Constraint (5)
  forall (s in 1..nbStations-1)
   v[s] >= v[s+1];
   }






Integer Linear Programming Model of U-ALBHWP
 int nbTasks=...;
 int nbWorkertypes=...;
 
 int k [1..nbTasks]=...;
 float c [1..nbWorkertypes]=...;
 float t [1..nbTasks][1..nbWorkertypes]=...;
 int Z = ...;
 
 int nbStations = ftoi(round((sum (i in 1..nbTasks) 1.6 * t[i][1]) / Z));
 
 tuple P {
   int fromtask;
   int totask;
}

{P} A = ...;
 
 dvar boolean x [1..nbTasks][1..nbWorkertypes][1..2*nbStations-1];
 dvar boolean y [1..nbWorkertypes][1..nbStations];
 dvar boolean v[1..nbStations];
 
 dexpr float cost = sum(h in 1..nbWorkertypes,s in 1..nbStations) c[h]*y[h][s];

 minimize cost;
 
 subject to {
   // Constraint (10)
   forall (i in 1..nbTasks) sum (h in 1..nbWorkertypes:h<=k[i]) sum (j in 1..2*nbStations-1)
     x[i][h][j]==1;
   
   // Constraint (11)  
   forall (s in 1..nbStations) sum (h in 1..nbWorkertypes)
     y [h][s] == v[s];
   
   // Constraint (12)
   forall (<i,p> in A)
     sum (h in 1..nbWorkertypes:h<=k[i]) sum (j in 1..2*nbStations-1) j*x[i][h][j] <=
     	sum (h in 1..nbWorkertypes:h<=k[p]) sum (j in 1..2*nbStations-1) j*x[p][h][j];	
   
   // Constraint (13)
   forall (s in 1..nbStations,h in 1..nbWorkertypes) sum (i in 1..nbTasks)
     t[i][h] * (x[i][h][s] + x[i][h][2*nbStations-s]) <= y[h][s]*Z;
    
    // Constraint (14)
   	forall (s in 1..nbStations:s<nbStations) 
   	v[s] >= v[s+1];
   
   // Constraint (15)
   forall (i in 1..nbTasks,s in 1..nbStations)
     sum (h in 1..nbWorkertypes) (x[i][h][s] + x[i][h][2*nbStations-s]) <= sum (h in 1..nbWorkertypes) y[h][s];
 }


Constraint Programming Model of U-ALBHWP
 int nbTasks=...;
 int nbWorkertypes=...;
 
 int k [1..nbTasks]=...;
 float c [1..nbWorkertypes]=...;
 float t [1..nbTasks][1..nbWorkertypes]=...;
 int Z = ...;
 
 int nbStations = ftoi(round((sum (i in 1..nbTasks) 1.6 * t[i][1]) / Z));
 
 tuple P {
   int fromtask;
   int totask;
}

{P} A = ...;

using CP;

dvar int y[s in 1..nbStations] in 1..nbWorkertypes;
dvar int x[i in 1..nbTasks] in 1..2*nbStations-1;
dvar int tm in 1..nbStations;

dexpr float cost = sum (s in 1..nbStations) c[y[s]] * (s <= tm);
	
minimize  cost;

subject to {
  // Constraint (20)
  forall (i in 1..nbTasks, s in 1..nbStations)
    (x[i] == s || x[i] == 2*tm - s) * y[s] <= k[i];
  
  // Constraint (21)
  forall (s in 1..nbStations) sum (i in 1..nbTasks)
    (x[i] == s || x[i] == 2*tm - s) * t[i][y[s]] <= Z;
  
  // Constraint (22)   
  forall (i in 1..nbTasks)
    x[i] <= 2 * tm - 1;
  
  // Constraint (23)  
  forall (<i,j> in A)
    x[i] <= x[j];
  
  // Constraint (24)
  forall (s in 1..nbStations)
    y[s] <= 1 + (nbWorkertypes - 1) * (s <= tm);
}
