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The stationmaster 

agent s m( ) {  
 
or ac l e ( t i me) L i mi t , T i me,   / / k nowl edge o f t i me t o e l apse b ef or e d epar t ur e d ue 
 ( bool ) g uar d_r ai sed_f l ag,  / / k nowl edge o f w het her t he g uar d h as r ai sed h i s f l ag 
 ( bool ) d r i ver _r eady,   / / k nowl edge o f w het her t he d r i ver i s r eady  
 ( bool ) a r ound[ d] ,   / / k nowl edge o f w het her t her e' s a nybody a r ound d oor way  
 ( bool ) d oor _open[ d] ;  / / t he o pen/ cl ose s t at us o f d oor d ( f or d = 1 . . n umber _of _door s )  
 
st at e ( t i me) t ar r i ve = | t i me| ,  / / t he S - M r egi st er s t i me o f a r r i val  
 ( bool ) c an_move,   / / t he s i gnal o bser ved b y d r i ver f or s t ar t i ng e ngi ne 
 ( bool ) w hi st l e = f al se,   / / t he w hi st l e i s n ot b l owi ng 
 ( bool ) w hi st l ed = f al se,  / / t he w hi st l e h as n ot b l own 
 ( bool ) s m_f l ag = f al se,   / / S - M l ower s f l ag 
 ( bool ) s m_r ai sed_f l ag = f al se;  / / S - M has n ot r ai sed f l ag 
 
handl e ( bool ) c an_move,  
 ( bool ) w hi st l e,  
 ( bool ) w hi st l ed,  
 ( bool ) s m_f l ag,  
 ( bool ) s m_r ai sed_f l ag;  
 ( bool ) d oor _open[ d] ;  / / t he o pen/ cl ose s t at us o f d oor d ( f or d = 1 . . n umber _of _door s )  
 
der i vat e 
   number _of _door s  
 ( bool ) r eady =      / \  ( ! door _open[ d] ) ;  / / a r e a l l d oor s s hut ? 
     d = 1  
 ( bool ) t i meout = ( Ti me -  t ar r i ve) > L i mi t ;  / / d epar t ur e d ue 
 
pr ot ocol  
 door _open[ d] ^ ! ar ound[ d] - > d oor _open[ d] = f al se; ( d = 1 . . n umber _of _door s)  
 r eady ^ t i meout ^ ! whi st l ed - > w hi s t l e = t r ue; w hi s t l ed = t r ue; g uar d( ) ; w hi s t l e = f al se;  
 r eady ^ w hi s t l ed ^ ! sm_r ai sed_f l ag - > s m_f l ag = t r ue; s m_r ai sed_f l ag = t r ue;  
 sm_f l ag ^ g uar d_r ai sed_f l ag - > s m_f l ag = f al se;  
 r eady ^ g uar d_r ai sed_f l ag ^ d r i ver _r eady ^ e ngaged ^ ! can_move - > c an_move = t r ue;  
 
}  



 

The guard 

agent guard() { 
 
oracle (bool) whistled, sm_raised_flag, brake; 
 
state (bool) guard_raised_flag = false, 
 (bool) guard_flag = false, 
 (bool) brake; 
 
handle (bool) guard_raised_flag, guard_flag; 
 
derivate LIVE = engaging || whistled; 
 
protocol 
 engaging -> brake = true; running = false; 
 sm_raised_flag ^ brake -> brake = false; guard_flag = true; guard_raised_flag = true; 
 guard_flag ^ !sm_flag -> guard_flag = false; 
 
} 
 

The driver 

agent driver() { 
 
oracle (bool) can_move, engaged, whistled; 
 (position) at, from; 
 
handle (position) to, from, 
 (bool) running, 
 (bool) driver_ready = false; 
 
state (bool) driver_ready = false, 
 (position) from; 
 
protocol 
 whistled ^ !driver_ready -> driver_ready = true; 
 engaged ^ from <> at -> from = at; to = next_station_after(at); 
 can_move ^ engaged -> driver_ready = false; running = true; 
 
} 
 
 
 
 



 
 
 
 

The passenger 

agent passenger((int) p, (int) d, (position) _from, (position) _to) { 
// passenger p intending to travel from station _from to station _to 
// and he will access through door d of the train 
 
oracle (position) at, 
 (bool) door_open[d]; 
 
state (bool) pos[p] = OUT_DOOR, alighting[p], boarding[p], join_queue[p,d]; 
 
handle (position) from[p] = _from; 
 (position) to[p] = _to; 
 (int) door[p] = d; 
 (bool) pos[p], 
 (bool) door_open[d]; 
 
derivate 
 alighting[p] = at == to[p] ^ pos[p] != OUT_DOOR && engaged; 
 boarding[p] = at == from[p] ^ pos[p] != IN_DOOR && engaged; 
 join_queue[p,d] = (alighting[p] ^ door_open[d] ^ pos[p] == IN_DOOR) || 
  (boarding[p] ^ door_open[d] ^ pos[p] == OUT_DOOR); 
 LIVE = !(at == to[p] ^ pos[p] == ON_PLATFORM); 
 
protocol 
 at == to[p] ^ pos[p] == AT_SEAT -> pos[p] = IN_DOOR; 
 alighting[p] ^ !door_open[d] -> door_open[d] = true; 
 alighting[p] ^ pos[p] == AT_DOOR ^ door_open[d] ^ !queuing[d] 
  -> pos[p] == OUT_DOOR; door_open[d] = false; pos[p] = ON_PLATFORM; 
 alighting[p] ^ pos[p] == AT_DOOR ^ door_open[d] ^ queuing[d] 
  -> pos[p] == OUT_DOOR; pos[p] = ON_PLATFORM; 
 boarding[p] ^ !door_open[d] -> door_open[d] = true; 
 boarding[p] ^ pos[p] == AT_DOOR ^ door_open[d] ^ !queuing[d] 
  -> pos[p] = IN_DOOR; door_open[d] = false; pos[p] = AT_SEAT; 
 boarding[p] ^ pos[p] == AT_DOOR ^ door_open[d] ^ queuing[d] 
  -> pos[p] = IN_DOOR; pos[p] = AT_SEAT; 
 
} 
 
 
 
 
 
 



 
 
 

The train 

agent train() { 
 
state (bool) running = true, 
 (bool) brake = false, 
 (bool) door_open[d] = false, (d = 1 .. number_of_doors) 
 (position) from = station1, 
 (position) to = station2, 
 (position) at = some_position, 
 (bool) engaging, engaged, leaving, alert; 
 
handle (bool) alert; 
 
derivate 
 (bool) engaging = running ^ to == at, 
 (bool) leaving = running ^ from == at, 
 (bool) engaged = !running; 
 
protocol 
 engaging ^ !alert -> alert = true; guard(); sm(); 
 leaving ^ alert -> alert = false; delete guard(), sm(); 
 
} 
 

The door 

agent door((int) d) { 
 
oracle (int) pos[p], door[p]; (p = 1 .. number_of_passengers) 
 
state (bool) queuing[d], occupied[d], around[d]; 
 
derivate 
 queuing[d] = there exists p such that join_queue[p,d] == true; 
 occupied[d] = there exists p such that (pos[p] == AT_DOOR ^ door[p] == d) 
 around[d] = there exists p such that (door[p] == d ^ 
  (pos[p] == IN_DOOR || pos[p] == AT_DOOR || pos[p] == OUT_DOOR)) 
 
protocol queuing[d] ^ !occupied[d] ^ join_queue[p,d] == true 
  -> pos[p] = AT_DOOR; (p = 1 .. number_of_passengers) 
} 
 


