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SPECIFICATION
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10
11
12
13
14
15
16
17
18

#define DOWN 0
#define UP 1

#define STOP 2

#define FLOOR_MAX 20
#define ELEVATOR_MAX 6
#define AQ

#define B 1

#define C 2

#define D 3

#define E 4

#define F 5

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

int low_elevator_final_goal[ELEVATOR_MAX/2] ={1}; 32

int high_elevator_final_goal[ELEVATOR_MAX/2] = {1}; 3°

37

int low_elevator_current[ELEVATOR_MAX2] ={1}, 23
int high_elevator_currentELEVATOR_MAX/2] ={1}, 39

mtype = {up, down, low, high, stop, open, close};

chan input = [1] of {int, int, mtype},

chan lowch = [1] of {mtype, int, int, mtype};
chan highch = [1] of {mtype, int, int, mtype};
chan a_ch =[1] of {int, int, mtype},

chan b_ch =[1] of {int, int, mtype},

chan c_ch =[1] of {int, int, mtype},

chan d_ch =[1] of {int, int, mtype},

chan e_ch =[1] of {int, int, mtype},

chan f_ch =[1] of {int, int, mtype},

chan a_cabin_ch = [1] of {mtype}

chan a_door_ch =[1] of {int, mtype};

chan b_cabin_ch = [1] of {mtype},

chan b_door_ch = [1] of {int, mtype};

chan c¢_cabin_ch = [1] of {mtype};

chan c¢_door_ch = [1] of {int, mtype};

chan d_cabin_ch = [1] of {mtype},

chan d_door_ch =[1] of {int, mtype};

chan e cabin ch =[1] of {mtype}:




CODE

n 3

W

oo Oy O D D —

10
11
12
13
14
15
16
17
18

#define DOWN 0
#define UP 1

#define STOP 2

#define FLOOR_MAX 20
#define ELEVATOR_MAX 6
#define AQ

#define B 1

#define C 2

#define D 3

#define E 4

#define F 5

int low_elevator_final_goal[ELEVATOR_MAX/2] = {1}
int high_elevator_final_goal[ELEVATOR_MAX/2] = {1};
int low_elevator_currentELEVATOR_MAX/Z] = {1},

int high_elevator_currentELEVATOR_MAX/2] = {1};

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

37
38
39

mtype = {up, down, low, high, stop, open, close};

chan input = [1] of {int, int, mtype},

chan lowch = [1] of {mtype, int, int, mtype};
chan highch = [1] of {mtype, int, int, mtype};
chan a_ch =[1] of {int, int, mtype},

chan b_ch =[1] of {int, int, mtype},

chan c_ch =[1] of {int, int, mtype},

chan d_ch =[1] of {int, int, mtype},

chan e_ch =[1] of {int, int, mtype},

chan f_ch =[1] of {int, int, mtype},

chan a_cabin_ch = [1] of {mtype}

chan a_door_ch =[1] of {int, mtype};

chan b_cabin_ch = [1] of {mtype},

chan b_door_ch = [1] of {int, mtype};

chan c¢_cabin_ch = [1] of {mtype};

chan c¢_door_ch = [1] of {int, mtype};

chan d_cabin_ch = [1] of {mtype},

chan d_door_ch =[1] of {int, mtype};

chan e cabin ch =[1] of {mtype}:




CODE

Main controller(1)

active proctype|main_controller() |

{

mtype low__or__high;
int usr_curnt;
int usr_goal;
mtype up__or_down;

waiting:

working:

it
empty(input) -= goto waiting;
o nempty(input) -= goto working:

Ti;
it
o atomic{input?usr_curnt, usr_goal, up_or_down -=
it
Tusr_curnt == -=
it
I {usr_goal = 1) && (usr_goal <= FLOOR__MAX/Z2)) -=
low __or_high = low;
I {{usr_goal >= FLOOR__MAX/2) && (usr_goal == FLOOR_MAX)) -=
low _or__high = high;
ol else -=
goto waiting;
fi;
D{{usr_curnt = 1) && (usr_curnt <= FLOOR_ MAXSZ2)) -=
low_or_high = low;
usr_curmt == FLOOR__MAXSZ -=
it
up_or_down == down ->=
low __or_high = low;
D Uup_or_down == up -=>
low __or_high = high;
fi;
D f(usr_curnt = FLOOR_ MAX/Z) && (usr_curnmt == FLOOR__MAX)) -=
low __or_high = high;
3 else -=
goto waiting;
Ti;

goto sending:}




CODE

Main controller(2)

156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177

sending:

- else -> goto waiting;

fi;
if
> low_or_high == low -=
if
- empty(lowch) ->
lowch!low_or_high, usr_curnt, usr_goal, up_or_down;
goto waiting;
.. nempty(lowch) -=
goto sending;
fi;
> low_or_high == high -=
if
- empty(highch) -=
highch!low_or_high, usr_curnt, usr_goal, up_or_down,;
goto waiting;
- nempty(highch) -=>
goto sending;
fi
.. else -> goto waiting;
fi;




CODE

row controller(1)

180
181
182
183
184
185
186
187
188
189
120
191
192
193
124
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
2198

active proctype[low controller() |
{

int usr_curnt, usr_goal, i, elevator, temp, min;

mtype up_or_down;

waiting:
it

o empty(lowch) -= goto waiting:

fi;
working:
it

o nempty(lowch) -=> goto working;

o atomic{lowch?low, usr_curnt, usr_goal, up_or_down ->

elevator = -1;
min = FLOOR_MAX;

if
up_or_down == up ->
for (i : O .. (ELEVATOR_MAX/2-1)) {
it
2 {((usr_curnt >= low_elevator_current[i]) && (usr_curnt <= low_elevator_final_goall[i])) -=
elevator = i;
break;
o else -= sKip:
fi;
}
I up_or_down == down -=
for (i : O .. (ELEVATOR_MAX/2-1)) {
if
2 ((usr_curnt == low_elevator_current[i]) && (usr_curnt == low_elevator_final_goal[i])) -=
elevator = i;
break;
1 else -=> skip;
fi;

i else -= skip;

fi;

if

o elevator == -1 -=




CODE \

row controller(2)

225 min = temp;
226 elaevator = i;
2277 oelse - sKIip:

228 Ti;

229 ¥

230 o else —= skKip:

231 Ti;

232

233 goto sending 7}

2354 else - goto waiting;

235 Ti;

23 sending:
237 iT

238 I {elevator == A0) —-=

239 it

240 D aemptyi{a__ch) —-=

241 a_chlusr_curmt, usr_goal, up__ or__dowwin;
=240 goto waitinmg ;

243 nempty(a__ch) —=

pES B goto sending:

2445 fi-

pES ¥ o {elevator == B) -

24977 it

243 > emptyib_ch) —=

249 B chlusr_curmt, usr_goal, up__or__dowwin;
250 goto waliting;

251 onempty(b_ch) —-=

252 goto sending;

253 Ti;

254 o {elevator == &) =

255 it

255 o empty({c_ch) —=

257 c_chlusr_curmt, usr_goal, up__ or__dowwm;
258 goto waitinmg ;

259 I nempty(c_ch) —=

250 goto sending:

251 Ti;

22 noeaelse = goto waiting

263 Ti;

o264 ¥ Q
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A B CD E F controller(1)

352 active proctype a controller() |

353 £

254 bit state[3] = {Talse, Talse, true};

3255 bit destination[FLOOR__MAXK] = {false};

3566 bit btN[FLOOR__MAX] = {Talse}:

257 bit usr_waiting[FLOOR__MAX] = {Talse}:

3258 bit keep__stopping = true;

259 bit to_cabin = false;

350 it to_door = false;

351 iNnt usr_curnt, usr_goal, i, elvtr_curnt, elvtr_goal;

352 mtype up__or_down, cabin, door;

363

354 waiting:

365 elvtr_curnt = low_elevator_current[Al]:

365 elvtr_goal = low_elevator_final_goal[A]:

36T it

358 aempty(a_ch) -=

269 if

270 o state[WP] -=

371 if

272 D destination[elvtr_curmt-1] -=

3IT3 destination[elvtr_curnt-1] = false;
3T4 btn[elvtr_curnt-1] = false;
275 state[STOP] = true;

2TS state[UPFP] = false;

2TFT cabin = stop;

378 to__cabin = true;

3279 oelse -=

380 it

381 elvtr_curnt == FLOOR__MAXK -=
382 state[STOF] = true;
383 state[UPFP] = false:
384 cabin = stop:;
285 oelse -=

2865 cabin = up;

287 Ti;

288 to_cabin = true;

3892 Ti;

290 goto sending:;

la=a1 1 state[DOWVWIN] -=

— N — a Q




CODE

A B CD E F controller(2)

494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532

working:

sending:

elvtr_curnt = low_elevator_current[A];
elvtr_goal = low_elevator_final_goal[A]:

if
:r atomic{a_ch?usr_curnt, usr_goal, up_or_down ->
if
;o usr_curnt == elvtr_curnt ->
goto selecting;
o else -= skip;
fi;
usr_waiting[usr_curnt-1] = true;
destination[usr_curnt-1] = true;
if
© ((state[STOP] && keep_stopping) || (state[UP] && (usr_curnt > elvir_goal)) || (state[DOWN] && (usr_curnt < elvtr_goal))) ->
low_elevator_final_goal[A] = usr_curnt;
o else -= skip;
fi;}
r else -> sKip;
fi;

goto waiting;

elvtr_curnt = low_elevator_current[A];
if
2 to_cabin ->
if
 empty(a_cabin_ch) ->
a_cabin_ch!cabin;
to_cabin = false;
if
:: cabin == stop ->
door = open,
to_door = true;
goto sending;
:: else -> skip;
fi;
 nempty(a_cabin_ch) -=
goto sending;
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cabinet, door
600 active proctypem
601 {
602 mtype up_or_down;
603 , 630 active proctypela_door_11()
604 Stop: 531
605 a_cabin_ch?up_or_down; {
606 if 632 mtype open_or_close;
607 .- up_or_down == stop -> goto Stop; 633
608 :: up_or_down == up -> goto Up: 634 Close:
609 :: up_or_down == down -> goto Down; 635 a_door_ch?1, open_or_close;
610 .. else -> goto Stop; 636 if
611 fi, 637 : open_or_close == open -> goto Open;
612 Up: 638 : else -> goto Close;
613 low_elevator_current[A]++; 639 fi-
614 a_cabin_ch?up_or_down; , '
615 if 640 Open:
616 - up_or_down == stop -> goto Stop: 641 :al_dc:c:r_ch?1, open_or_close;
617 - up_or_down == up -> goto Up; 642 if
618 :: else -> goto Up: 643 .. open_or_close == close -> goto Close;
619 fi; 644 .. else -> goto Open;
620 Down: 645 fi;
621 low_elevator_current[A]-- 646 }
622 a_cabin_ch?up_or_down; 647
623 if
624 .- up_or_down == stop -> goto Stop;
625 > up_or_down == down -> goto Down;
626 > else -> goto Down;
627 fi;
628 }




AUTOMATA

M} Automata View Zoom in Zoom out

#define DOWN 0 I
#define UP 1 main_controller
#define STOP 2 b _low_controller
b_high_controller
#define FLOOR_MAX 20 _a_controller
#define ELEVATOR_MAX 6 p_a_cabin
dcm 1f
#define A D
#define B 1
#define C 2
#define D 3

#define E 4
#define F 5 @
A Cabin

Controller :]

int low_elevator_final_goal[ELEVATOR_MAX/2] = {1}; - p_¢

int high_elevator_final_goal[ELEVATOR_MAX/2] = {1}, a

int low_elevator_current[ELEVATOR_MAX/2] = {1}; p_: i
int high_elevat tELEVATOR_MAX/2] = {1}; B Cabi i

int high_elevator_current]l | 1={1}; LOW F|Oor B Cabin abin @ 03 dom_1£‘r

Controller p_a_door_17f

mtype = {up, down, low, high, stop, open, close}; Controller . p_a_door_18f
of

chan input = [1] of {int, int, mtype}, __B_20f_door E :: Sgg: F
chan lowch = [1] of {mtype, int, int, mtype}; p_b_controller
chan highch = [1] of {mtype, int, int, mtype}; C Cabin p_b_cabin

. Int, mtype}; Controller p_b_door. 1f

. int, mtype}; :

int, int, mtype}; . .
of {int, int, mtyp Ei; Main
- . int, mtype}; TEf
chanf_ch= [1] of fint, int, mtype}; Controller p_b_door_7f
chan a_cabin_ch = [1] of {mtype};

p_b_door_8f
chan a_door_ch = [1] of {int, mtype}; p_b_door_9of
chan b_cabin_ch = [1] of {mtype}; D Cabin @ p_b_door_10f
chan b_door_ch = [1] of {int, mtype}; controller J———— —— "% p_b_door_11f
chan c_cabin_ch = [1] of {mtype}; .

chan c_door_ ch= [1] of {int, mtype};
chan d_cabin_ch = [1] of {mtype}; 020 doar £
chan d_door_ch = - [1] of {int, mtype}; : ) @ p_b_door_ 16¢
chan e_cabin_ch = [1] of {mtypel; ngh Floor E Cabin i p_b_door_17f

chan e_door_ch = [1] of {int, mtype}; Controller Controller p_b_door_18f
p_b_door 19f

chan f_cabin_ch = [1] of {mtype};
rhan f Adaar o~k — 11 AF fint mebosal- E_20f_door [ER

F Cabin

pmi:1 F Cabin
tax check Controller
nothing to report
sp x last.pml
50 gcc-4 -0 pan pan.c
51 J/pan -D = dot.tmp




6 last.pml

#define DOWN 0
#define UP 1
#define STOP 2

#define FLOOR_MAX 20

AUTOMATA

#define ELEVATOR_MAX &

#define A D
#define B 1
#define C 2
#define D 3
#define E 4
#define F &5

int low_elevator_final_goal[ELEVATOR_MAX/2] = {1};

int high_elevator_final_goal[ELEVATOR_MAX/2] = {1},

int low_elevator_current[ELEVATOR_MAX/2] = {1};
int high_elevator_current[ELEVAT OR_MAX/2] = {1},

mtype = {up, down, low, high, stop, open, close};

chan input = [

of {int, int,

mtype};

1
chan lowch = [1] of {mtype, int, int, mtype};
chan highch = [1] of {mtype, int, int, mtype};

L Int,
int, mtype};
L Int,

of {int, int,
int, int,

L int

mtype};

mtype};
mtype};
mtype};

chanf_ch= [1] of {int, int, mtype};
chan a_cabin_ch = [1] of {mtype};
chan a_door_ch = [1] of {int, mtype};
chan b_cabin_ch = [1] of {mtype};
chan b_door_ch = [1] of {int, mtype},
chan c_cabin_ch = [1] of {mtype};
chan c_door_ ch= [1] of {int, mtype};
chan d_cabin_ch = [1] of {mtype};
chan d door_ ch= [1] of {int, mtypel};
chan e_ cabm ch =[1] of {mtypel};
chan e_door_ ch= [1] of {int, mtype};
chan f_cabin_ch = [1] of {mtype};

rhan f Adaar o~k — 11 AF fint mebosal-

Airoller

A corltroller
p_a_ cabnu
1f

a _door_16f
_a_door_ 17f

p_b_door_ 1€_‘T
p_b_door_17f
p_b door 18f
p_b_door 19f

Zoom in Zoom out

tax check
nothing to report
-a last.pml
-0 pan pan.c
= dot.tmp
_user_input




6 last.pml

#define DOWN 0
#define UP 1
#define STOP 2

#define FLOOR_MAX 20

AUTOMATA

#define ELEVATOR_MAX &

#define A D
#define B 1
#define C 2
#define D 3
#define E 4
#define F &5

int low_elevator_final_goal[ELEVATOR_MAX/2] = {1};

int high_elevator_final_goal[ELEVATOR_MAX/2] = {1},

int low_elevator_current[ELEVATOR_MAX/2] = {1};
int high_elevator_current[ELEVAT OR_MAX/2] = {1},

mtype = {up, down, low, high, stop, open, close};

chan input = [

of fint, int, mtype};

1
chan lowch = [1] of {mtype, int, int, mtype};
chan highch = [1] of {mtype, int, int, mtype};

L Int,
int, mtype};
L Int,

of {int, int,
int, int,

L int

mtype};

mtype};
mtype};
mtype};

chanf_ch= [1] of {int, int, mtype};
chan a_cabin_ch = [1] of {mtype};
chan a_door_ch = [1] of {int, mtype};
chan b_cabin_ch = [1] of {mtype};
chan b_door_ch = [1] of {int, mtype},
chan c_cabin_ch = [1] of {mtype};
chan c_door_ ch= [1] of {int, mtype};
chan d_cabin_ch = [1] of {mtype};
chan d door_ ch= [1] of {int, mtype};
chan e_ cabm ch =[1] of {mtypel};
chan e_door_ ch= [1] of {int, mtype};
chan f_cabin_ch = [1] of {mtype};

Almin £ dene alh — FAT af T mmdsannd

“high_ controller

_a_controller

p_a_cabin
dcm 1f

_a_door_10f
_a_door_11f
1

p_a_door 16f
p_a_door_17f
p_a_door_18f
p_a_ _door_

Pb cabm
p_b_door. 1f

p_b door 7f
p_b_door_8f
p_b_door_9of
p_b_door.

p_b_door_11f

p_b_door_ 1€_‘T
p_b_door_17f
p_b door 18f
p b _door 19f

to report
-a last pml
-0 pan pan.c
> dot.tmp
ser_input

elect p_main_controller
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