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Overall Description

Overall Description

The Number of Elevator — 4, Elevator Floor — 5.
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levator Component

Elevator Component

Controller(Floor, Cabin)

4 Cabin

20 Door(4 x 5)
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plementaion Code

Cabinl Input

4 \

proc |'”t M| }]

. :(cabl_floor!=0) -> kahl_inpuﬁLnum[E]
- :(cabl floor!=1) -» kahl_inpuﬁLnum[;]
::(cabl floor!=2) -» kahl_inpuﬁLnum[E]
( [3]
( [4]

- :(cabl_floor!=3) -» kahl_inputhum 3
- :(cabl_floor!=4) -> |[cabl_input| num[4




plementaion Code

Cabinl Door

typ * cabl
cabl doorClose:

{openClos
1oppn[10

cabl doorOpen:

{openClosere
{openClose?e

_door(byte 1i;

val
1

ra
Va

chan openClose)

(i),0PEN}
(i),CLOSE}

goto cabl doorOpen

(1),0PEN}
(1),CLOSE}

goto cabl doorOpen

ral
ral

goto cabl doorClose

goto cabl doorClose




plementaion Code

Cabinl Movement

bl _mowvement(c 1 upDown )
cabl floore:
fupDown?UP; cabl state=UP; cabl floor = 1; goto cabl floorl}
{upDown ?DOWMN; cabl state=STOP; cabl_ floor goto cabl Floor@}
cabl_+floorl:

{fupDown ?UP; cabl_state=UP; cabl_floor = goto cabl_floor2}

{fupDown ?DOWN ; cabl_state=DOWN; cabl_floor goto cabl_floor@}

cabl floor2:
{fupDown ?UP; cabl_ state=UP; cabl floor = 3 goto cabl_floor3}
{fupDown ?DOWN; cabl state=DOWN; cabl_ floor 1; goto cabl floorl}
cabl_+loor3:
{fupDown?UP; cabl_state=UP; cabl_ floor = 4; goto cabl_floord}

{fupDown ?2DOWN ; cabl_state=DOWN; cabl_floor = 2; goto cabl_floor2}

cabl_ floord:

{fupDown ?UP; cabl_ state=STOP; cabl floor = 4; goto cabl_floor4d}
{upDown?DOWN; cabl_ state=DOWN; cabl_floor ; goto cabl_floor




plementaion Code

Cabinl Control

Cab1_waiting:

proctype |cabl_conftrol(chan openClose, upDown)

¥
I
1

cabl waiting:

alse && cabl_input_num[2]==false

::(cabl_input_num[@]==false && cabl input_num[1]==f
&& cabl input num[3]==false && cabl input num[4]==false)-»
cabl state = STOP; goto cabl waiting
-> goto cabl process




plementaion Code

Cabinl Control

(atﬂ_process : CabinO| M 05 =211, State(UP Down, Stop)Oi| [IF2} \
o= Ct

5 HE CtA| CASER}

::{cabl_input_num[@]==true && cabl_state==UP && cabl floor==0)->
goto cabl_on®

::(cabl_input num[@]==true && cabl state==DOWN && cabl floor==0) ->
goto cabl_on@

::(cabl_input_num[@]==true && cabl state==STOP && cabl_ floor==0) ->
goto cahl_unﬂ

- :{cabl_input_num[1]==true && cabl_state==UP && cabl_ floor==1) ->
goto cabl onl

::(cabl_input num[1]==true && cabl state==DOWN && cabl floor==1) ->
goto cabl_onl

::(cabl _input num[1]==true && cabl state==STOP && cabl floor==1) ->
goto cabl onl
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plementaion Code

Cabinl Control

Cab1_process:

&& cabl_state==DOWN && cabl floor==1)
goto cabl_on@
&% cabl_state==STOP && cabl floor==1)
goto cabl_on®

{upDown !DOWM} -
: (cabl_input_num[é¢ Cru
{upDown !DOWN} -3

Wb oW (D

&8 cabl state==UP && cabl floor==0) ->
o cabl onl

::(cabl_input_num[1]==tr
{upDown !UP}; go

& m

::(cabl_input_num[1]==true && cabl_state==DOWN && cabl_floor=
{fupDown!UP}; goto cabl onl

::(cabl_input _num[l]==true && cabl state==STOP && cabl floor==0)
{upDown!UP}; goto cabl onl

::(cabl_input_num[1]

rue && cabl_state==DOWN && cabl_floor==2)

::(cabl_input_num[3]==tru:s cabl_state==UP &8 cabl_floor==4) -:
{upDown ! DOWN oto cabl on3

sz (cabl_input_num[3]== E cabl_state==DOWN && cabl_floor==4})
{upDown ! DOW oto cabl_on3

::(cabl_input_num[3]==
{upDown !DOWN}; goto cabl_on3
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plementaion Code

Cabinl Control

b1_process:

::(cabl_input num[1 rue &
goto cabl down_not stop
::(cabl_input num|[l]==true &&
goto cabl down_ not stop

::(cabl_input num[2]==true &&
goto cabl up not 5tod

::(cabl_input num[2]==true &&
goto cabl up not stop
::(cabl_input num[2]==true &&
goto cabl up not stop

::(cabl_input num[2]==true &&
goto cabl_down_not_stop
::(cabl_input _num|?2]==true &&
goto cabl_down_not_stop
:(cabl_input num[2]==true &&
goto cabl_down_not_stop

cabl state==DOWMN && cabl floor>=3]

cabl state==STOP && cabl floor:>=3)

cabl state==UP && cabl floor<=

cabl state==DOWN &8 cabl floor<=0) ->

cabl state==STOP &8 cabl floor<=0) ->

cabl state==UP && cabl floor>=4) -»

cabl state==DOWN && cabl floor>=4) ->

cabl state==STOP && cabl floor»>=4) -»

12




plementaion Code

Cabinl Control

Cab1_process:

-z (cabl_ input num[@]==t .
&& cabl input num[ 2 Sl cabl _Adnput num[ ]__
&& cabl input num[4]= 5
fupDown ! DOWNY ; goto

::({cabl_input num[1l]==trus && cabl state==UP && cabl +loor
&& cabl_input_num[2]==f=z = && cabl_input_num[4]=
fupDown !DOWNY-> goto cabl_onl

- :(cabl input num[2Z]==tru
&& cabl input num[4]=
fupDown !|DOWNY ; goto cahl_onE
> :{cabl_input num[2]==tr. &8 cahl_state::DDwN &% cabl floor==1
&& cabl input num[& - 5
fupDown!UP}; goto cabl _on2

::{cabl_input_num[3]==tru B8 cabl state==D0WN && cabl_floor
&& cabl input num[@]= : && cabl input num[l]==*
fupDown!UP}; goto cabl _on3

:{cabl_ _input num[A4]==tru: cabl state=—D0WN && cabl floor
&& cabl input num[e && cabl input num[1
&& cabl input num[2 ]==': E
fupDown!UP}; goto cabl ond
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plementaion Code

Cabinl Control

Cab1_process:

::(cabl_input_num[@]==true cabl state==UP && cabl floor»=2
&& cabl 1nput num false && cabl_input num[4]==false)-»
goto cabl down_not_ st
::(cabl _input num[1]==
&& cahl_input_num[
goto cabl down not_ 5tup
::(cabl_input_num[3]==true && cabl state==DOWN && cabl floor<
&& cabl input_ num[H false) -»
goto cabl up not stop
::(cabl_input num[4]==true && cabl state==DOWN && cabl floor<
&& cabl input num[@]==false && cabl input num[1l]==fals
goto cabl up not stop
-» goto cabl waiting
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plementaion Code

Cabinl Control

Cab1_process:

ru

HEZ o1 Kz| = 2

T YE0 O Q=X sH2= M 3.

d

:: (cabl _input num[8]== && cabl input num[1] && cabl input num[2]

&& cabl_input num[3]== && cabl_input num[4]==

cabl state=STOP; goto cabl waiting
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plementaion Code

Floor1~4_input

ype floorl input(){

::{(floorl up_input != true) -> floorl up_ input=true
: :(floorl _down_input rue) -> floorl down_ input=tr

oor2_input(){
::(floor2_up_input != t
::(floor2_d

ue) -»> floor?2_up_input=true
_down_input = t

->» tloor2_down_input=tru

ype Tloor3_input(){

::(floor3 up _input !=
: 2 (floor3 _down_input

->» floor3 up input=true
)

->» floor3 down_input=tr

ype ftloord input{){

(floord _down_input != true) -> floord_down_input=tru
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plementaion Code

FloorO_input

proctype floor@® input(){

::(floor@_input_floorl != true) -> floor@ input_floorl=true
::(floor@_input_floor2 != true) -> floor@® input_floor2=true
::(floor@_input_floor3 != true) -» floor@® input floor3=true
::(floor@ input floord != true) -> floor@® input floord=true
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plementaion Code

Floorl Control

4 N

Floor1_waiting :

floorl waiting:

::(floorl up_input==false && floorl down_input==false) ->
geoto floorl waiting

-> goto flﬂDPl_DFDC554
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plementaion Code

Floorl Control

ﬁooﬂ _process : \

150] Ht2 A2|HIO|E 7} B AU AL

::(floorl up_input==true && cabl state==STOP && cabl floor==1)->
cabl_input| num[1]=true; (cabl_floor==1)->

floorl up_input=false; goto floorl waiting

::(floorl down_input==true &% cabl_state==STOP && cabl floor==1) ->
cabl_input| num[1]=true; (cabl_floor==1)->

floorl down_input=false; goto floorl waiting
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plementaion Code

Floorl Control

Floor1_process

1202 JH7| 3t =
A= A2 H| 0| H

:(floorl_ | _up_ input=
[caba 1puthum[ ]

T paen R oewennat—F

:(Ffloorl up_ input=
[cabl_input] num[
floordl up input

t{tloorl wup Inpult=
! nput] num[1

:(floorl_up_ 1nput ~LIE

l[cab1l_dinput] num[1]
Ffloor1l_up_input
:(fFfloorldl up_ input=
l[cabl_input] num[
floorldl_ up_input=

pat_l_num [
_dnput=~

HO[7ALY, ot K0|2o| HEHOI|A B

(cabl +loor
PR S - e |

(AT T -

88 cabl_ state=—=DO0OWN && cabl_ floor=
e: (cabl_ floor 5
. goto floorld Waltan
&& cabl state S510FP && cabl t+l1loor=
; (cabl_+loor :
goto floorld Waltan

; (cabl floor

soto Ffloorl_ waiting
&& cabl_state DWW && cabl_floor=
e; (cabl_+floor b

goto floorl wa1t1nEr
&& cabl_state STOP && cabl_floor==

; (cabl_floor >

goto floorl wa1t1nEr
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plementaion Code

Floorl Control

Floor1_process :

s ({FfFloorl up input=
&& [cab i
iting
:{(Floorl up Iinput= g DOWM &8 cabl floor
[cabl_Gdinput]| num[1] (cabl floor —>
i C Ffloorldl waiting
TOP &8 cabl +floor

lcabl_dinput] num[ 1
Ffloorl down__input= ; soto floorldl waiting

(Floorl down_ input &5 cabl_ state DOWMN &8 cabl_ Ffloor=
abl 1 J=t (cabl_ floor==
; goto Ffloorldl_waiting
&& cabl_ state TOP && cabl {floor=
(cabl_+floor 1 >
goto floorldl waiting
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plementaion Code

Floorl Control

Floor1_process

(Ffloordl up input==

] rum[ 1

Iinput=

e e o1 e RS

abl 1nputhum[ ]

C - aAnput=
(Floorl up Input

nput] num[ 1]

_up_dinput=f

_down_ input=

[cz nputhum[ 1
_down_input

_ QOowWn_ 1nput=—
[cabl_input]| num[1]
floorl__dow input
(Floorl down__ nput_

_down_lnput_

&& cabl_state=—UP && cabl_+floor==
; (cabl fFloor 1 —>
thD FfFfloorl waiting

((abl floor
goto floorl 'L.u'.alltlnEr
&& cabl state TOP && cabl Ffloor==4)
{cabl_ +floor 1y —>
goto floorl_waiting

&8 cabl_stat

=UP && cabl_floor==4) -:

waiting
caDl T1o0or=—=-43) -—>

&& cabl_ state cabl_ floor==

(cabl_+loor z
goto floorld waltlncr

22



plementaion Code

Floor2 Control

Floor2_process

2522 717| ot & TO|ALL, b5 XtO[of LEHO|A B H
A= B2l O]

zz(Floor2 up_ input= = && cabl_state==UP && cabl_floor==13% —>
[cabl_ dnput]| num[ (cabl_ Ffloo
fFfloor?2 wup_ input= ; goto Floor2 waiting
zz(Floor?2 &8 cabl_ state DOWMN && cabl_ +floor==1
&

(cabl floor -
goto floor2 waiting
= B cabl state= TOP && cabl floor==
(cabl_‘FlDDr' B
floor 2 up_input= ; goto Floor2 waiting

e && cabl_ state=—=UP && cabl_floor==3=

| | (cabl fFfloor
fFloor?2 wup_input goto Floor2 waiting
({Ffloor2 up input= && cabl =state DIOMAIM &8 cabl floor==

[cabl_input]| num[ (cabl_ floo —>
fFloor?2 up_ input= ; goto fFloor2 1..~.r.5|1t1nc=

sz ({(fFfloor2 up input= &8 cabl state STOP && cabl floor==
[cabl_dinput]| num[ (cabl_ floo g
fFfloor?2 up_input= ; goto Ffloor2 waiting

23



plementaion Code

Floor2 Control

Floor2_process
25 XO[Lt= B%

: (floor2 up_ dinput= L && cabl state &% cabl +floor==
[cab1 1nputhum[ (cabl_ floo —>

L1~ - AT S r P TP may TP T = —

:({(floor2 up dinput==tru && cabl__ btﬂtP—:DﬂWN && cabl_ floor==
l[cabl_bdnput| num[2]= ;: (cabl floo —>
floor2 up_input Eroto floor?2 waltlnEr

L o B ™ | S Tt z S Lana miaie e ana A =S
[cabl_input] num[ ;: (cabl floo —>
floor2 up_input= goto floor2 waiting

:(floor2 up_ input= &% cabl_state UP && cabl floor==4]
[cabl_input] num[ ;: (cabl floo g
floor2 up_input goto floor2 waiting

:(floor2 up_ input= && cabl_ stat =DOWN && cabl floor==4)
[cab1 nput] num[ 2 -rue; (cabl floor== —>
floor2 up_input goto floor2 waiting

:(floor2 up_ input= = && cabl_ state _HTDP && cabl_ floor==4)
[cabl_input] num[2]= ; (cabl floor g
floor2 up_input goto floor2 waiting
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plementaion Code

Floor3 Control

Floor3_process

Ol

350M =Et7t2 A S5t 250f A2H|O|H7E A= EF A
350N Set7ra Xt ot 450 L2|H[0|E 7t U= 8

F1 o _Anput= && cabl_state UP && cabl_ Ffloor=
: (cabl + 1loor j £
waiting
DOWM && cabl floor
nput| Nnum[e

waiting

71nput_ goto floor3 waiting

F1 o« - _dAnput== && cabl_state upP && cabl_ floor==A7)
(cabl_ Ffloor
o waiting

LA s oo i L 1 B ==

walting
TOP && cabl_floor==

input| Nnum[ =] H (cabiﬁf_loor
_ Anput= goto floor3 waiting
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plementaion Code

Floor3 Control

Floor3_process

88& cabl_ state==UP 8&& cabl floor==
; (cabl_Ffloor= 3
goto floor3 waltlnﬂ

&& cabl btﬂtP::DﬂW” && cabl_floor==1

floo _up_input
::z(FfFloor3_ _up_ input
&8& [cabl_ inpu >
[cabl_input] num E (call floor— o>
_up_ dinput= goto floor3 waltlnﬂ'
&& cabl state==STOP && cabl floor==1)
¢ (cabl_+floor=
goto floor3 wa1t1nﬂ'

— >

%8& cabl state UP && cabl floor==17%
(cabl_+floor= b
goto floor3d waiting

_ down__
: : {floor3_down_i && cabl btat9==an” &8 cabl floor==1
&& [cabl 1=

|
v

(cabl floor

goto floor

Er && cabl_stat

[cabl_input] num[2] (cabl_ +floor
FfFloor3 down_input= goto floor3

o—->
_waiting

_down__ STOP && cabl floor==1)

- >

MHlﬁWH

_waiting
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plementaion Code

Floor4 Control

Floor4_process :

450 M o5 HO[HL
A 2| H| O]

::(floord down_input==t

floord down_input=
:(floord down_ input==

&8& [cabl_ 1nputhum[.

&& |cabl_input| num[@]=
[cabl_input| num[4]=true
floord down input=f

::(floord down_input==
[cab1l_input| num[4]=tr
floord down_input=fa

_ ] rue && cabl_state==UP && cabl_floor==3) ->
lcab1l_input| num[4]=true;

(cabl_ floor==4)->

; goto floord waiting

&& cabl state==DOWN && cabl_ +loor:
&8& [cabl_input] num[1]=
) >

(cabl floor==4)->

; goto floord waiting

o &% cabl state==STOP && cabl floor==3)

{cabl floor==4)-> )

e; goto floord waiting

-
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plementaion

Floor4 Control

Floor4_process :

25 AO|Lt= 8%

:: (floord_down_input==true &% cabl_state==UP && cabl_floor==2) ->
lcabl_input] num[4]=true; (cabl_floor==4) ->
floord down input=false; goto floord waiting

::(floord down_input==true && cabl state==DOWN && cabl floor==2

&8 |cabl_input]| num[1]==false && [cabl input| num[0]==false) ->
lcabl input| num[4]=true; (cabl floor==4) -»>
floord down_input=false; goto floord waiting
::(floord _down_input==true &% cabl state==STOP && cabl_floor==2) ->
lcabl_input] num[4]=true; (cabl_floor==4) ->
floord down_input=false; goto floord waiting
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plementaion

Floor4 Control

Floor4_process :

35 AO|Lt= 87

::(floord down input==true && cabl state==UP && cabl floor==1) ->
lcabl_input| num[4]=true; (cabl_floor==4)
floord down input=false; goto floord waiting

.2 (floord down_input==true && cabl state==DOWN && cabl floor==1

8&& [cabl input| num[@]==false) ->
lcab1_input| num[4]=true; (cabl floor==4) -»
floord down input=false; goto floord waiting
:: (floord down input==true && cabl state==STOP && cabl floor==1]
lcabl_input| num[4]=true; (cabl_floor==4) ->
floord down input=false; goto floord waiting
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plementaion Code

Floor4 Control

ﬂom_process : \

4% KfolLE B2

::(floord down input==true && cabl state==UP && cabl floor==0) ->
cab1_input| num[4]=true; (cabl floor==4) ->
floord down_input=false; goto floord waiting

.2 (floord down input==true && cabl state==DOWN && cabl floor==0) -»

cab1_input| num[4]=true; (cabl_floor==4) ->

floord down_input=false; goto floord waiting
::(floord down input==true && cabl state==STOP && cabl floor==0) ->

cabl_input| num[4]=true; (cabl_floor==4]

floord down_input=false; goto floord waiting
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plementaion Code

FloorO Smart Control

ﬂoro_smart_tm _process : \

050N 1522 7= HE0| Ot HEED

wroctype floor®d smart tol controld)

floor® tol waiting:

>z (floore _input floorl==Ffalse) ->
goto floore tol waiting
-» goto floore tol process

floore® tol process:
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plementaion Code

FloorO Smart Control

FloorO_smart_to1_process :

05U 7t 72 =M 22 A2{otl, =50t =
off got= S0l true SHEELY.

8&& cabl_state==5TOP && cabl floor=
(cabl floor= > [cabl_input| num[1]
floore 1nput floorl==false; goto floored_tol_waiting

>z (floor®@ _input_ floorl==true && cab2 state==STOP && cab2_ floor=
cab2_input_num[@]=tru (cab2_floor= -> cab2_input_num[1]=tr
floor® input floorl=—=F se; goto floor® tol waiting

:({(floor@_input_floorl==true && cab3_stat STOP && cab2_floor=
cab3 input num[@ (cab3 floor= -» cab3_input_num[1]
floord input floorl==false; goto tloor®d tol waiting

::({floor@ input floorl==true &% cabd4 state==STOP && cab4 floor=
cabd input num[8]=t (cab4d_ floor= -> cabd4 input num[1]=t
floore@ _input_floorl==false; goto floored_tol_ waiting
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plementaion Code

FloorO Smart Control

Floor0O_smart_to1_process :
0ZO0M 15 SH 1, La|HO|E 7 150 U B

::(floor@ _input_floorl==true && cabl_state==UP && cabl_ floorzz;
8& |cabl 1nputhum[ ]:: alse &&|cab1 input| num[3]==false
&& [cabl_ 1nputhum[ ]
lcab1_input| num[@]=true; (cabl fluor =0)-> |cabl_input| num[1]=true;
floor® input_floorl= -:_;:; goto floor® tol waiting
::(floor® _input floorl==true && cabl_state==DOWN && cabl floor==1) ->
lcab1_input| num[¢ ]—-',:, (cabl_ floor::;}—>|cabl input| num[1]=true
floor® input_floorl==false; goto floor® tol waiting

::(floor@_input_floorl==true && cabl_state==STOP && cabl floor==1) ->
lcab1_input] num[@]=tr ue; (cabl_floor==8)-> [cabl_input| num[1]=true;

floor® input_floorl==

alse; goto floor® tol waiting
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plementaion

FloorO Smart Control

Floor0O_smart_to1_process :

0Z0IM 15 S3 T, YaIH|0IE7} 250 Y= A

':(leDPB_iﬂpUt_leDF'::T“. && cabl state==UP && cabl floor==2
&8 |cab1l_input| num[3]==false &&|cab1 input| num[4]==false) ->
lcab1_input] num[@]=true; (cabl_floor==0)-> [cabl_input| num[1]=true
floor® input floorl= -5__:; goto floor® tol waiting

::(floor®_input_floorl==true &8& cabl_state==DOWN && cabl floor==2) ->
lcab1_input| num[@]=true; (cabl floor==0)-> |cabl_input| num[1]=true;
floor® input floorl= ::_::; goto floor® tol waiting

::(floor@ input floorl= ue && cabl state==STOP && cabl floor==2) -»
lcab1 _ inpqunum[‘]——',e; (cabl_floor==0)-> [cabl_input| num[1]=true;

floor® input floorl==false; goto floor® tol waiting
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plementaion Code

FloorO Smart Control

Floor0O_smart_to1_process :

0Z0IA 12 £33, Y| 0lE 7} 350 Yk AL

::(floor@ _input floorl==true && cabl state==UP && cabl floor==3
&& kahl_inpuﬁLnum[; :::alie} ->
lcabl_input]| num[@]=true; (cabl_floor==0)-> [cabl_input| num[1]=true;
floor® input floorl -5_;5; goto floor® tol waiting
::(floor® _input floorl==true && cabl state==DOWN && cabl floor==3) -»>

lcabl_input| num[@] ue; (cahl_flour::i}—} lcabl_input] num[1]=true;

floor® input fluurl alse; goto floor® tol waiting

::(floorﬂ_lnput_flourlzzi' && cabl state==STOP && cabl floor==3) ->
lcabl_input| num[@]=true; (cabl floor==0)-> [cabl input| num[1]=true;
floor® input_ floorl =false; goto floor@ tol waiting
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plementaion

FloorO Smart Control

Floor0O_smart_to1_process :

0Z0IA 15 S3 T, YaIH|0IE7} 450 Y= A

::(floor® _input floorl==true && cabl state==UP && cabl floor==4) -
lcab1_input| num[@]=true; (cabl floor==0)-> |cabl_input| num[1]=true
floor® input_floorl= -5__:; goto floor® tol waiting

::(floor® input floorl==true &8& cabl state==DOWN && cabl floor==4) ->
lcabl_input| num[@]=true; {cahl floor==0)-> |cabl_input| num[1]=true;
:5__:; goto floor® tol waiting

floor® input flooril=
::(floor@_input_floorl==true && cabl_state==STOP && cabl floor==4) ->
lcab1l_input| num[@]=tr ue; (cabl floor==0)-> |cabl_input| num[1]=true

floor® input floorl==false; goto floor® tol waiting

-> goto floor@ tol process
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LTL Properties

1. Z2[HIOIE{= OF M 5T M| &2!CL

Itl p1 {[] ((cab1_floor>=0) & (cab1_floor<=4))}

P A T N T P N T = 1 |

il p1: [1 ({({cab1 floor==0)&(cab1 floor<==4)))
gcc—3 -LUMEMLIM=1U24 -2 -DXAUSAFE -DNOCLAIM —w -0 pan pan.c
Jpan -m10000 -a
Pid: 7884
Depth= 513 States—= 1e+06 Transitions= 8.67e+06 Memory= 294 129 1=
Depth= 654 States= 2e+06 Transitions= 1_75e+07 Memory= 5523 328 t=
Depth= 654 States=  3e+06 Transitions= 2 64e+07 Memory= 752 625 t=
Depth= 654 States= d4e+ 06 Transitions= 3. 52e+07 Memory= 981 .824 t=
pan: reached -DMEMLIM bouwund
1.07365e+09 bytes used
102400 bytes more needed
1.07374e+09 bytes limit
hint: to reduce memory, recompile with
-DCOLLARPSE # good, fast compression, or
-DMA=412 # better/slower compression, or
-DHC # hash-compaction, approximation
-DBITSTATE # supertrace, approximation

(Spin Version 6.4 6 — 2 December 2018}
WWarning: Search not completed
+ Partial Order Reduction

Full statespace search for:
never claim - (not selected)
assertion violations +
acceptance cycles + (fairmess disabled)
imnvalid end states +

State-vector 412 byte, depth reached 654 errors: O
4183738 states, stored
32664094 states, matched
26847832 transitions (= stored+matched)
49 atomic steps
hash conflicts: 1541706 (resolved)




LTL Properties

2. Cabin®M SE! Toll= 217 E&2ICL

o tl p2 {<> ((cab1_input_num[0]==1) -> (cab1_floor==0 && cab1_input_num[0]==0))}
o ltl p2 {<> ((cab1_input_num[1]==1) -> (cab1_floor==1 && cab1_input_num[1]==0))}
o ltl p2 {<> ((cabl1_input_num[2]==1) -> (cab1_floor==2 && cab1_input_num[2]==0))}
o tl p2 {<> ((cab1_input_num[3]==1) -> (cab1_floor==3 && cab1_input_num([3]==0))}
o Itl p2 {<> ((cabl1_input_num[4]==1) -> (cab1_floor==4 && cab1_input_num[4]==0))}

itl p2: <= ((! ((cab1_input_num[0]==1))) || (((cab1_floor==0)) && ((cab1_input_num[0]==0))))
gcc-4 -UMEMLIM=1024 -0 -DXUSAFE -DNOCLAIM -w -0 pan pan.c
dpan-m10000 -a

State-vector 412 byte, depth reached 654, errors: O
4183738 states, stored
32664094 states, matched
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LTL Properties

T

3. 20| &2 o= EEICL

« Itl p3 {[] ((cab1_door@cab1_doorOpen) -> (cab1_door@cab1_doorClose))}

spin -a_elevator v5.pmi

It pd: [ ({! ((cab1_door@cab1_doorOpen))) || ((cab1_door@cab1_doorClose)))
gce-4 -UMEMLIM=1024 -0Q2 -DAUSAFE -DNOULAIM -w -0 pan pan.c
Jpan-m10000 -a

State-vector 412 byte, depth reached 654, errors: O
4183738 states, stored

32664094 states, matched

36847832 transitions (= stored+matched)

39



LTL Properties

4. 20| BE! "JENCIL! ZTHOIN| 24=EL

« Itl p4 {[] '((cab1_door@cab1_doorOpen) -> ((cab1_movement@cab1_floor0-
>cab1_movement@cab1_floor1) ||
(cab1_movement@cab1_floor1->cab1_movement@cab1_floor2) ||
(cab1_movement@cab1_floor2->cab1_movement@cab1_floor3) ||
(cab1_movement@cab1_floor3->cab1_movement@cab1_floor4)) )}

it pd: [] (! ((! ((cab1_door@cab1_doorOpen))) || (((((! ((cab1_movement@cab1_floor0))) || ((cab1_
movement@cab1_floor1))) || ((! ((cab1_movement@cab1i _floor1))) || ((cab1_movement@cab1 flo
or2)))) || ((! ((cab1_movement@cab1_floor2))) || ((cab1_movement@cab1_floor3)))) || (! ((cab1_m
ovement@cab1_floor3))) || ((cab1_movement@cab1i_floor4))))))

gCcC-4 -UMEMLIM=1024 -OZ -DXUSAFE -UNOCULAIM -w -0 pan pan.c

state-wvector 412 byte, depth reached 654, errors: O
4183738 states, stored
32664094 states, matched
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LTL Properties

5. OF M L7601 =501, OF UM 8 Tl EX4EEL

« |tl p5 {[[(floor0_input_floor1==true -> <>(cab1_floor==0 || cab2_floor==0
|| cab3_floor==0 || cab4_floor==0) -> <>(cab1_floor==1 || cab2_floor==
|| cab3_floor==1 || cab4_floor==1))}

==0))) || ({cab3_flo
N ==1)) || :,:,cab"_’rlnur 1_,+.,+.,+ | :,:,cab.’:‘._ﬂunr:ﬂ )]
| ((cab4 floor==
gcc-4 -DMEMLIM=1024 -0O2 -DXUSAFE -DNOCLAIM -w -0 pan pan.c
Jpan -m10000 -a
Pid: 4384

state-wvector 412 byte, depth reached 654, errors: O
4183738 states, stored
22664094 states, matched
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LTL Properties

6. TOUNM ECIE LB &XI™OZE MBI,

« Itl p6 {[I1(((cab1_floor==0) && (cab1_input_num[2]==true) &&
(cab1_input_num[1]==true)) -> ((cab1_floor==1)->(cab1_floor==2)))}

« Itl p6 {[I(((cab1_floor==1) && (cab1_input_num[2]==true) &&
(cab1_input_num[3]==true)) -> ((cab1_floor==2)->(cab1_floor==3)))}

« Itl p6 {[1(((cab1_floor==4) && (cab1_input_num[1]==true) &&
(cab1_input_num[3]==true)) -> ((cab1_floor==3)->(cab1_floor==1)))}

((cab1 floor==1)}) || ((cab1 floor==2))))

gcc-4 -DMEMLIM=1024 -O2 -DXUSAFE -DNOCLAIM -w -0 pan pan.c
Jpan -m10000 -a

Pid: 4368

State-vector 412 byte, depth reached 654, errors: O
4183738 states, stored
32664094 states, matched
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LTL Properties

7. TOIM 2iEi0| S0128 1M} oSS T oIl =XEICL

« Itl p7 {<>((floor1_up_input==true || floor1_down_input==true) ->
(cab1_floor==1 || cab2_floor==1 || cab3_floor==1 || cab4_floor==1))}
« Itl p7 {<>((floor2_up_input==true || floor2_down_input==true) ->
(cab1_floor==2 || cab2_floor==2 || cab3_floor==2 || cab4_floor==2))}
« Itl p7 {<>((floor3_up_input==true || floor3_down_input==true) ->
(cab1_floor==3 || cab2_floor==3 || cab3_floor==3 || cab4_floor==3))}
« Itl p7 {<>((floor4_up_input==true || floord_down_input==true) ->
(cab1_floor==4 || cab2_floor==4 || cab3_floor==4 || cab4_floor==4))}

or==1))} || ({cab3 floor==1))) || ((cab4 floor==1))))

gcc-4 -DMEMLIM=1024 -O2 -DXUSAFE -DNOCLAIM -w -0 pan pan.c
Jpan -m10000 -a

Pid: 8488

State-vector 412 byte, depth reached 654, errors: 0
4183738 states, stored
32664094 states, matched
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LTL Properties

8. OIFE! LIS0| GAF X &= [H|O0|¥{= B=CL

Itl p8 {[1(((cab1_input_num[0]==0) && (cab1_input_num[1]==0) &&
(cab1_input_num[2]==0) && (cab1_input_num[3]==0) &&
(cab1_input_num[4]==0) && (floor0_input_floor1==0) &&
(floorO_input_floor2==0) && (floor0_input_floor3==0) &&
(floorO_input_floor4d==0) && (floor1_up_input==0) &&
(floor2_up_input==0) && (floor3_up_input==0) &
(floor1_down_input==0) && (floor2_down_input==0) &&
(floor3_down_input==0) && (floor4_down_input)) -> (cab1_state==STOP))}

num[2]==0)}) && ((cab1_input_num[3]==0))) && ((cab1_input_num[4]==0))) && ((floor0_input_floo
r1==0))) && ((floor0_input_floor2==0))) && ((floor0_input_floor3==0)})) && ((floor0_input_floord4==0)
1) && ((floor1_up_input==0))) && ((floor2_up_input==0))) && ((floor3 _up_input==0))) && ((floor1_d

own_input==0))) && ((floorZ_down_input==0))) && ((floor3d_down_input==0))) && (floor4_down_inp
ut))y )| ((cab1 state==5TOP)))

gcc-4 -DMEMLIM=1024 -O2 -DXUSAFE -DNOCLAIM -w -0 pan pan.c

Jpan -m10000 -a

Pid: 4196

State-vector 412 byte, depth reached 654, errors: 0
4183738 states, stored
32664094 states, matched




LTL Properties

9. CabinZ &= MLt LHE{ = BN 2T B3| &IEL

« Itl p9 {[](((cab1_state==UP) || (cab1_state==DOWN)) -> (cab1_state==STOP))}

Pid: 7048

State-vector 412 byte, depth reached 654, errors: 0
4183738 states, stored
32664094 states, matched
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LTL Properties

9. CabinZ &= MLt LHE{ = BN 2T B3| &IEL

Itl p10 {<>((cab1_control@cab1_up_not_stop ||
cab1_control@cab1_down_not_stop) ->(cab1_control@cab1_on0 ||
cab1_control@cab1_on1 || cab1_control@cab1_on2 || cab1_control@cab1_on3

|| cab1_control@cab1_on4))}

gcc-4 -DMEMLIM=1024 -02 -DXUSAFE -DNOCLAIM -w -0 pan pan.c
Jpan -m10000 -a
Pid: 3632

State-vector 412 byte, depth reached 654, errors: 0
4183738 states, stored
32664094 states, matched
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