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MODULE main
—ZFEHEE #¥a,b,switchHH
—{}ADENEThDEENDPEFD
VAR

a: {0,1,2};

b : {0,1,2};

switch : {on, off};

ASSIGN
—EHOMERE
init(a) := 0;
init(b) := 0;
init(switch) := off;
—EHOREER
next(a) :=case
b=17: a;

N = &®
S N B

a
a =
a ’
T a;
esac;

next(b) :=case

b=a: b;
b =0:1;
b =1: 2;
b =2: 0;
HH
esac;

next(switch):=case
a=Db&b=21: on;
a=Db&b=11: off;
1 switch;
esac;

——REX
LTLSPEC G (F switch = on & F (switch = off))

1 B¥EAYAFADETILE LTL Tk LU 2mER

£ 1 LTL OFHGAIES [16]

LTL WRtHEmBEEl S | 30

X e Mstate t’ (' =t+1) ITBWTHETH DM,
X 3ETHS .

Fo p Dstatet’ (' >t) ICBVWTWOLETHD
B, FoldETH5.

Go e Mstate t! (' >t) TBWTHIZETHD
M, Gp l3ETH 5.

YU e @ Mstatet’ (' >t) KEVWTWOLETHD
WD, B (> > IKBWTHEIZET
HEWE, YU lIETHS.
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-> State: 1.1 <-
a =20
b =29
switch = off
—> State: 1.2 <-

a =1

-> State: 1.3 <-
a =2
b =1

-> State: 1.4 <-
b =2

—— Loop starts here
-> State: 1.5 <-
a=2=9
switch = on
-> State: 1.6 <-

a=1
b =29

—> State: 1.7 <-
a =2
b =1

—> State: 1.8 <-
b =2

-> State: 1.9 <-
a =290

B 2 NuSMV %55 Hh &z bl

%12, “Loop starts here” &\ 5 gk & D “Statel.5” 925
“Statel.9” DIREEZ N —TFT B LE2RLTWVS.
SEIOMREXNTIERTORBIZE W TEHS A “F switch
= off” & “F switch = on” 2§72 3 Z L PEBRINT V3.
— TBIA#IZ “switch = on” IXHE 12725 A%, “switch =
off” #7235 Z kv, Lo TEHS A “F switch = off”
BT RO KBIBIEI EI N 0D TN TE S,

2.2 T—RARYT4
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Step 1. BIRH IZREY — VI smv BRDOEF I & LTL
BROMERZ ANT 5.
Step 2. f2FEY — )X NuSMV 2 HWTETFVRE %
i75.
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HAWTEAZTS.

8D ATH XV, WHHERHEEL S “G” 2% “F( switch =
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Y — )L Tk “F( switch = off & F( switch = on )” »%ii7=
TNTVEENE “Statel.1” S LREBIZBWTHEZT
NEPEERT S, ZOHhT, MSOMITHED, KitHin
HELE “F” A “ switch = off & F( switch = on) 7 12X
LTW5b., 207, 1BEY — VT “ switch = off & F(
switch = on) 7 DYV D072 EN%E “Statel.1” 2 5
#H9 5. AN “ switch = off & F( switch = on )” Ziifi7z
T2DITiE, HBAN ¢ switch = off” £ E8Z I “ F( switch
=on )’ QWA THENDS.

BEY -V TIRET, “statel.1” 55 “switch = off” H3ii
INEDEPEMRT D, TOH, VWDOH “switch=on”
ZG7 BN EMHRT S, FRE LT, “switch = off” i
“statel.l” THE72 9. ZDHE “statel.5” IZH VT “switch
=on” %729 . HHX “F( switch = off & F( switch =

on)) 7 IF—EN~ U7z, UL, MOERLUMZTHEP%E
MeF 3 2 & “statel.5b” LABE T “switch = off” % i 7z & 72
W, U Z ORBNEE SR CF (switch = off)” WV 72 S 72
WIZENFRERTHNEINEZEZ NS, REFIETRHIO
LU RBIDOENRR L 7258 AERET S L2 HW
ELTWnW5,

B 2 O KB FIEZ B 9 127RF . F2FY — L TIEH
MERBEL ST L 20 2 2N E DRI D WTITS.
WIZ, WRRNEZNEND “state” Tz T G2 % EIX
XS 5. #82N “switch = off” & “F (switch = on)” &
‘& ERWTHEINTWS., T07d, REY —ILTIE
E""% IZ “switch = off” %, W73 EDZMERL, 7z L

&, IRIZ, “F (switch = on)” %729 DEPHERT 5.
z 2’L7P “GMIZHIELT WS 720, FNEHEDIRT.

REY — I L 2 KBIEHT OFERZ B 10 12K T, “ex-
pression” IFFARZE R T, “result” IE3FId 20 R DN
T2 U7 &9 % RS, “startState” 1363 2 4 XDl
RERFE L IREBES 2R, “fillState” (TG T 25
A7 INREFRSZ RS, B10 &0, Gz hisn
W& LT “F (switch = off)” ZH 1L, #3NDMER
IR REEL LT “statel. 57 2H T B LB 005

4. T—RARY T4

4.1 BE

ARG T, REFESAN L LA X% EL F#EIT
EEMESIhEFET H7-D1Z, 22HITRUEM LR
HREERZMNT U CIRETIEZEM L.
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LTLSPEC
(CDV.Monitor_A_For_V1 = Monitoring
(V1.Monitor_P_For_CDV = Monitored

&

&

& (CDV.Transmit_Data_A_For_STL = Transmitting
& (STL.Transmit_Data_P_For_CDV = Transmitted
&

&

&

)

(STL.Control_A_For_TFL_H = Controlling

(TFL_H.Control_P_For_STLCA = Controlled

(V1.Monitor_A_For_TFL= Monitoring
1))

(CDV.Monitor_A_For_V1 = Monitoring
V1.Monitor_P_For_CDV = Monitored
CDV.Transmit_Data_A_For_STL = Transmitting

STL.Transmit_Data_P_For_CDV = Transmitted
STL.Control_A_For_TFL_H = Controlling

TFL_H.Control_P_For_STLCA = Controlled
V1.Monitor_A_For_TFL= Monitoring
TFL_H.Monitor_P_For_V = Monitored)

M6 z@EFIHY A7 LADKRER

ERY—IL NuSMV

smva—FK
[ETL+BRER]

ETIRE

BREXDHE
RBIRH

FRATER

(=sroxasmmsn )

7 RETROME

1: |G (F (switch=off & F (swich=on)))|
N
2. | G || (F(switch=off &F (switch=on)))]
3 | (| |F(swich=off &F (switch=0n)) | | ) |
4 | F | |(switch=off &F (swich=on)) |
5: | ( ‘ | switch = off & F (switch =on ) | | ) |

6: |switch=oﬁ| |&| |F(switch=on)|

7: switch || = off ‘ F | |(switch=on)|
8: | ( ||switch=on | ) |
™
9: |switch||=‘|0n|
8 MERXIR
4.2 Flg

T—AART 412 BREFEOEHAFNEE LR IZR
T. KT —AAXT 1T, FEAFRKNPREETETNS
ZEHIEA S AT LD smv 7 714V (ETFINVEMENR) %
AFEHIE T 5. o, REFNILITHIZE 23] TERS -
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-> State: 1.1 <- switch=off% i /=3 #ife LTe switch=on’%& i/ 9
DHEER DOHRER
a=290
b =20 .
switch = off .
-> H . <- switch=on% /=9
State: 1.2 s
a=1 BrEmL
_ DOHEER
a=2
b =1 T & 3
-> State: 1.4 <- switch=onZ &7 9
b =2 DHRER.

b e R0

—— Loop starts here
-> State: 1.5 <-

W Ufc

switch=off% i /= 9 switch=on% &7 9

a=29 DOIER DOHER
switch = on Bl
-> State: 1.6 <- switch=off% %79
a=1 DHIHER
b =20 b p k=g ANA WleErn
-> State: 1.7 <- switch=off % /= 9.
a=2 DHEER.
b =1 Bl
-> State: 1.8 <- switch=oft & 7=
b =2 DHEER
WcEmun
—-> State: 1.9 <- switch=off & #7=9
a=0 DHEER.
9 KR
expression : F ( switch = off ) , result : True
startState : 1 fillState : 1
+
expression : F ( switch = on ) , result : True
startState : 1 fillState : 5
<+
expression : F ( switch = off ) , result : False

startState : 5

10 HIfERTIZ 3B 1 5 bt R

LOEIGHLZHDTH 5.

(1) FEEREN smv 7 7 T IVEREY — VT AT 5.

(2) B’EY —IPETVRETHOSND KHIZMEHTL,
Rehtihds.

(3) FEBRFZFIFIREY — VOB ARHG R 2H 2N ZEL <
BRL TV B 02 FETHET 2.

(4) EBRFIH DI N EEHIXEd iz, €TV
LTCAREARERRERIUD &L 0 E S 92 FHTHR
5.

4.3 R
RBEY —VOHIREREM 11IRT. X5 TRUE ‘8
WEEBHEE=R) V2T 57 ZeRERL ISR
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expression : F ( CDV.Monitor_A_For_V1 = Monitoring ) , result :

startState : 1 fillState : 2

True

A
expression : F ( CDV.Monitor_A_For_V1 = Monitoring U Vli.Monitor_P_For_CDV = Monitored ) , result : True
startState : 2 fillState : 4
N
expression : F ( V1.Monitor_P_For_CDV = Monitored U CDV.Transmit_Data_A_For_STL = Transmitting ) , result : True
startState : 4 fillState : 4
2
expression : F ( CDV.Transmit_Data_A_For_STL = Transmitting U STL.Transmit_Data_P_For_CDV = Transmitted ) , result : True
startState : 4 fillState : 13
A
bee st
expression : F ( CDV.Transmit_Data_A_For_STL = Transmitting U STL.Transmit_Data_P_For_CDV = Transmitted ) , result : True
startState : 19 fillState : 22
v
expression : F ( STL.Transmit_Data_P_For_CDV = Transmitted U STL.Control_ A_For_TFL_H = Controlling ) , result : True
startState : 22 fillState : 22
+
expression : F ( STL.Control_A_For_TFL_H = Controlling U TFL_H.Control_P_For_STLCA = Controlled ) , result : True
startState : 22 fillState : 24
¥
expression : F ( TFL_H.Control_P_For_STLCA = Controlled U Vi.Monitor_A_For_TFL= Monitoring ) , result : False

startState : 24

M 11 77— AAXRT AT EEEY - VO H

x® 2 ORI E 5 LTL RIS Z 2 o 7o+ A

LTL HetdGw B s =

W T 0 v A

X

BIEDIRIED SIRDIRFET o D3R D LD HER
T5. ZOHHAD “false” 1272 o 72BIZ, X ¢
EARW RSN LTHNT 5.

Fe

BUEDIRIEUIET o AR D LODHERT 5. 2
DG AH “false” 1272 - 72BIZ, F o % ANl
R RNe LT 5.

B DR FED LR TIZE VT B D
NOPERT B, ZOES RN “false” I[85
7-BRIZ, G 2R UTHIT 5.

YU

BEDREL S, o OEFOIREE TOIRE
T, Y BRI NTWENES D EERT 5.
UFDZ2Dr —ZADHEIT YU ¢ % A%
WARE LTHAT 3.

(1) ¢ ZHE7=TRELRNGE.

(2)p Ziifi7= T EMOREE TOEREIZENT
W E T IR WVIRIEY D B G

ZENTVWRWIEZRLTWVWAS.

ZD &Sz, mERNT

BREBRINIZBAAD DB, KHNZBEWTAIGRE 2D

ADkiEZ HET

52 eMNTE.

Z DA RRTE - I NIRWFEINZ T TV OREER DL
RS FE TN Z2To7. FRELT, ZHOHMIH
CEHIZE U AP SEAL LD & Lol FHE3E
IELTWBZ D oh oz, HBOHEMIZEEZFIT TV
2-bieEHErE=_2) v TcEY, arvbo—L—7
WD LTz o . Tk, ZOETIICEWT, A
DODREGRATH D, ELS AR HSRORENTE

TLEEAD.
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5. B

T—AART 4 DFER KD, BREFEIZKFIDAN L 72
HAREZHBNRNTELLEZS. SEOT—AAXR
T4 TlE, BEFER U 2808 208oR0dh s —
DO RERET DI B TER. FpELzEoRieE
FILDORMEFRRT 26 L THEE b DTH -7z, %
D=8, REHITIEREDORXBIFERDO I 2 b ZHIRKT 5
ZEMTERLEZS. ULED-T, BEFERETILO
RIGHRIL DR ZIZHF L TE B RAAEGT=.

SEDT —AART 4 TIRETHOEHHRIZ “G” H3XEL
TW5., BEFETEH 11 ORBOEEDATIZET IV
N—EHMZIRVDOR, HEWVIEMENEZLZD0BI
722 BB00brDT oV, ZD7D, RiFERE
AFULT 2742, XOBFEELFALPT VLS ITWET
LZRERDHL. REFEEZEHA LU ZORARTr —AAZT 1
DATHD. TO—HE LT, K- @RS 274D
NuSMV @ I — R & BRARRZ BREIC U 72 nid w2 &
NRdh5. HlziE, NuSMV OARY 1 b [17] T, %Lk
I— RPBEHAHEINTWED, WIhop s Bk
PHIREIZEZ I N TR, DR, SHITERAEKEZ
HIEIZT 22 EHT, BMICEROEHIZNL, K
REFEZEHL, TONHEZMT 2. 72, SEIE
LTL iZEE A2 Y THA, CTLIZOWTHRERTH 5[
HMEREWEEX SN OSBAEZITS.
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