L SD Specification for atrain arrival-departure protocol

/*****************************************************************************

file : train.lsd

date : 12/ 14/ 94

aut hor : SimonYunPuiY ung ( 'nodernised' b ywnb)

not es : descriptionofa gentsf ora”™ railwayarrival-departure's ystem

******************************************************************************/

The stationnmaster

agents () {
oracle (time)L imt, T inme, //k noM edgeo ft inet oelapseb efored epartured ue
(bool)g uard_raised_flag, //k now edgeo fw hethert heguardhasr aisedhisf |lag
(bool)d river_ready, /1k now edgeo fw hethert hedriveri sr eady
(bool)a round[d], / 1k now edgeo fw hethert here'sa nybodya roundd oorway
(bool)d oor_open[d]; /It heopen/closestatuso fd oord( ford=1. .n unber _of _doors)
state (tine)t arrive=| tine|, /It heS-Mregisterst ineofa rrival
(bool)c an_nove, /1t hesignalo bservedbydriverf ors tartinge ngine
(bool)w histle=f alse, [/t hewhistlei snotb | owi ng
(bool)w histled=f alse, //t hewhistlehasnotb | own
(bool)s mflag=f alse, /1S -MIlowersf | ag
(bool)s mraised_flag=f alse; /1S -Mhasnotr aisedf |ag

handl e (bool)c an_nove,
(bool)w histle,
(bool)w histled,
(bool)s mfl ag,
(bool)s mraised_flag;

(bool)d oor_open[d]; /1t heopen/closestatuso fd oord( ford=1. .n unber _of _doors)

derivate
nunber _of _doors
(bool)r eady= I\ (! door _open[d]); //arealld oorss hut?
d=1

(bool)t imeout=( Tine - tarrive)>L imt; //d epartured ue
pr ot ocol

door _open[d]~! around[d] ->door_open[d]=f alse;( d=1. .n unber_of_doors)

ready™t ineout”! whistled ->whistle=t rue;w histled=t rue;g uard();w histle=f alse;
readyw histled”! smraised flag ->smflag=t rue;s mraised_flag=t rue;

smflag”"g uvard_raised_flag ->smflag=f alse;

ready™g uard_raised_flag™d river_ready”e ngaged”™! can_nbve ->c an_nove=t rue;



The guard

agent guard() {
oracle (bool) whistled, smraised_flag, brake;
state (bool) guard_raised_flag = fal se,
(bool) guard_flag = fal se
(bool) brake;
handl e (bool) guard_raised_flag, guard_fl ag;

derivate LI VE = engaging || whistled;

pr ot oco
engagi ng -> brake = true; running = fal se;
smraised_flag » brake -> brake = false; guard _flag = true; guard_raised_flag = true;
guard_flag ~ !'smflag -> guard_flag = fal se;

}

The driver

agent driver() {

oracle (bool) can_npbve, engaged, whistl ed;
(position) at, from

handl e (position) to, from
(bool) running,
(bool) driver_ready = fal se

state (bool) driver_ready = fal se
(position) from

pr ot oco
whistled ~ !'driver_ready -> driver_ready = true;
engaged » from<> at -> from= at; to = next_station_after(at);
can_nmove " engaged -> driver_ready = fal se; running = true;



The passenger

agent passenger((int) p, (int) d,
/| passenger p intending to travel
/1 and he w Il

oracle (position) at,
(bool) door_open[d];
state (bool) pos[p] = QUT_DOOR, alighting[p], boarding[p], join_queue[p,d];
handle (position) fronip] = _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;
boardi ng[p] = at == fron{p] " pos[p] !'= I N_DOOR && engaged;
join_queue[p,d] = (alighting[p] " door_open[d] " pos[p] == | N.DOOR) ||
(boarding[p] ™ door_open[d] " pos[p] == OUT_DOCR);
LIVE = ! (at == to[p] " pos[p] == ON_PLATFORM ;
pr ot oco
at == to[p] ™ pos[p] == AT_SEAT -> pos[p] = | N_DOOR;
alighting[p] ”~ !door_open[d] -> door_open[d] = true
alighting[p] "~ pos[p] == AT_DOOR ™ door_open[d] ~ !queui ng[d]
-> pos[p] == QUT_DOOR; door_open[d] = fal se; pos[p] = ON_PLATFORM
alighting[p] "~ pos[p] == AT_DOOR ™ door_open[d] " queuing[d]
-> pos[p] == OQUT_DOOR; pos[p] = ON_PLATFORM
boardi ng[p] ™ !'door_open[d] -> door_open[d] = true
boar di ng[ p] ™ pos[p] == AT_DOOR " door_open[d] ~ !queuing[d]
-> pos[p] = I N_DOOR; door_open[d] = fal se; pos[p] = AT_SEAT,
boardi ng[ p] ™ pos[p] == AT_DOOR "~ door_open[d] ” queui ng[d]
-> pos[p] = IN_DOOR; pos[p] = AT_SEAT;

(position) _from (position) _to) {
fromstation fromto station _to

access through door d of the train



The train

agent train() {

state (bool) running = true
(bool) brake = fal se,
(bool) door_open[d] = false, (d = 1 .. number_of_doors)
(position) from= stationl
(position) to = station2,
(position) at = some_position,
(bool) engagi ng, engaged, |eaving, alert;

handl e (bool) alert;

derivate
(bool) engaging = running ~ to == at,
(bool) leaving = running » from== at,
(bool) engaged = !running;
pr ot oco
engaging N lalert -> 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 .. nunber_of_passengers)

state (bool) queuing[d], occupied[d], around[d];

derivate
queui ng[d] = there exists p such that join_queue[p,d] == true
occupi ed[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] == CUT_DOOR))
protocol queuing[d] " !occupied[d] ” join_queue[p,d] == true

-> pos[p] = AT_DOOR; (p = 1 .. nunber_of_passengers)
}



