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R AT LOREBESHEE Z LS INCRELL, REERRIC
Lo TRRY A7 L OWGEERE 2 Wi 72§ 0 & b 2 HE
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Wiz I OIREEE TORERT (THhbL Y AT LADHET
250) BREE LTI NG, ok, BEERME IR
PLEWREN 252 VTR T, IR, IO ZEE
ZUIRINCEIT 2 2 L2, BEMES 4 XV +DlEF
% G IRE 2GR Cd 5. AWIZETIE, FUBRHGRE LTL
% > THRGER 2 R BLT 5,

2.2 NuSMV

NuSMV [2] RElHETAMEDOHEED —~DTH 5,
NuSMV CHGES 115 € 7V iE, SMV Sifi & WiEh 2 %
MOANEETHBING, BAENRE & 2R1EIE, LTL
(Linear Temporal Logic) [6] ¥ CTL (Computational Tree
Logic) [1] % E DRI TRILS N5, BUTFIC, NuSMV
NDANETNOHZRT,

1 MODULE main

2 VAR

3 sw : {on, off};

4 ASSIGN

5 init(sw) := {on, off};
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& 1 A |+ Begin Play

B1 A_XvF/—F
Fig. 1 Event Nodes

" F Spawn Default Controller

§—4y - [self]

B2 B#-~vrn/—F
Fig. 2 Function/Macro Nodes

6 next(sw) := case

7 sw = on : off;

8 TRUE : sw;

9 esac;

10 CTLSPEC AG (AF sw = on)

SMV EiEcildd e AE TV, VAR TitibEn s
EHESH & ASSIGN THtid X N 2 B EZ I D & K
ENs, METLRMEE %2 LTL X L O CTL A i,
LTLSPEC & & U% CTLSPEC Z VT AN E T I EJFERD
Feons,

2.3 UE4 Blueprint

UE4 Blueprint 1%, Unreal Engine 4 DEY 27NV A 7Y
TTAVITYATLATHY, LAY —PMW* v 775 —
DITH), A a7, F—LOKTE R ED S —Lsn Yy
7% ) — FOERICE > THEWICEE T %, Blueprint
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J—FOERICEDF—2uYy 7 OREDRS V%
FHLALOLELEDDT I 7% TNV —T Y b LR
7= A DORIBCEMES IE LTI V=T v P oRe, &
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» Integer [0]

B3 £/ -F
Fig. 3 Variable Nodes

| Delete Game in Slot

Slot Name |_| Return Value

©» User Index [0]

K4 YrofEs
Fig. 4 Pin types

P, 28k 0y — LDHERT — LN % TR
B, £, ERFACHAATRERZ 7 V=7 v P ERT.
7AYXIE, EVENLT/ —FEZERL, 77— L0
DOWNEERHT S, BV, T—FDHRNERTIA Y%
BT 2o T—FYEVE, AWORNERT VA Y%
B 2720 DFITEVICHHI NG,

A THEY 2 —Fix, ARV 7=V, B#-~7n
J—F, B/ —FD3fTH5. AV /—F (FFta)
&, 7V —=7V v FOETOMEERD ) —FTH 5.
LIZA RV b/ —FofilzRT,

B8 — Fix, 7’077 A fHIcn T 2%z L
72/ —=FThs, BE— N, non-pure BA%/ —F (F
) & pure BA%/ — F (k) 123 I N 5. non-pure
BIBUIEITE VI L Dt / — F & IR & 4 5 BA%L
T, pure BBIEETE V2 LT, T BPANINEG
ROWHEZTHIBEETH L, ~r/u/—F (k) 1%, B
B — FEFARICERBADUEZRLTED, FHAHT
BRI N—TV b 2FEELL/ —FThs, X2 Ik
J—Ft=wru/)—FoflzrT,

B —FiE, 7Y 277 8Dl R 57
DOERERT /) —FThs., ZHDRIZ, Boolean H,
Integer &, Float #l, String &, &2 Widfho 47 =7
FANDSBEERH Y, BUIGU T/ — FoaniZiz 3,
EBIZ, get /—FHBWVidset /—FELTT A=Y
v EREICRBEINDG, get / — FIZERDEESIBT % /-
DIHEHAEND, set / — FIZEBDOMEEZTEH T 57201
RSN, BITEYICE>TROHEINS, X 3 IA8K
J —FoflzRT,
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[ Print String
» D

In String

& 1~ BeginPlay

Development Only
v

B 5 243 OFREZEMEICHETT S 71—7Y b
Fig. 5 Blueprint to display the result of 243 on the screen

i, Blo@Eh EiTEry EF s EvicaEng,
J — FOEMNCEES N Er AT, ARNCHNE S 17
vrvptihiciveonsg, K4 icerofilzmnyg, 57
Erid/ — Foudziho ) — N EFEAT57201cHWS
N3b50T, HOTRINDG., ANFETE v OERSL/, —
FOMBENTE Y L2 8 &, /— FOMHRHBINS. %
LT, MBD5ET Ltk MAFITEYOERL, — Fo
WHDBEAR I NS, T—FEVIZ /) —FDFT—% AHN
WKHAWSLNEHDT, T—FDRUIGL TR I NS,
4 OHITIE Slot Name € ¥ I String B¢dH D, User
Index ¥ % Integer BID AN YV TH 5. Return Value
¥ V% Boolean IO E v TH 5.

74X, ETEVRE, HrwidT—s VDA EE:
T s, 7, T—FEVEEH—OREE LD O
DHADFHFINSG, FTEVHIZAABRD T A Yok N,
INSDIAYBRT HOEITOMNZHKIT7n— L
J. T—YEVBIBERORIIEU D7 A X o S
n, INSOIAYBRT HOT—FDlinzT—5 7
=t

3. FZL—TVYhDETIIRE

KT, 7V—=T7TIV Y DK/ —FOARTIEVIC
SMV 70 75 LADZH (BT, SMV Z#E\wv9) 2
DYCh ETZENS DR FEOEMERNCGER T 22 & T
u—%2RHL, 7V—=TYV % SMV 7ur76LLT
ETULT S, BENRELRZY—L 7077 L %/RT
2TRCOIN=7Y v+ 2ETIULL, BRTHI LT
F—LREDETNVEBRL I ENTES, MUT, 507
W=7V raflE LT, SMV 7’r 77 La~EETLL
TEFFCOWTHRRS, D7 V—=7Y v M, FEfTo
it 2254 XY b/ — K BeginPlay, E# 2 & 3 D&
%179 pure BIEL/ — F Plus, BEED> & XTFHNA~D W%
79 pure BI%/ — ¥ ToString, # L TXFANZHITT %
non-pure B4/ — I PrintString 2> G I LT 5,

3.1 7O0—DEFILE

T=70—%2ETMET S7DITE, ED/—Fo
EVETAYZNLTEDL) BT = DE B L TE I
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ERBTIZRERDH 570, K/ —FOT - TLI
SMV £ %# D YT%, T, KBTS SMV EHoA
BXIBT 37—y Erollick>TRiExs, flziE, 57—
% ¥ 93 Boolean BICH - 72541 SMV 28 bH Boolean
BLE L, Integer BITH > GAIE SMV Z50 #HR L
T 5. SMV S CIRBEFOEBICHROEREZH D
MCHRRENRD B0, /) —FORLEEV2 R DI
T2 #E DY TS, String BOYA, SMV SiET
WEXCFHN R Z TR\, FIBERE UTESET S, 5 ®D
BloTF—% 70 —I2x L TERI N SMV 28z UM
N,

1 VAR

2 Plus_ToString : 0..5;

3 Plus_ToString_defined : boolean;

4 ToString_PrintString : {_Undefined, isb5, notb5};

Plus D17 —% > & L W ToString DANT—F
I Integer BUC 5 £ TOfEi%Z &L 2D TERER 0..5 OIS
BB E L TEREL, ToString DHIT—EVYEB LY
PrintString D A1 T —% € 1% String BITE 5 259
Z2DTERBE LTIAES L ZNDUNDfEE & 25150
ELTERTS, 22T, 7—F7u—cBLTE7A4Y
ENLCERINL 200 Y BALEEZ LS LTk
2720, 1 2OEEZHY LTI HaThs, Licdo
T, ZoHITIE Plus DT —% € & ToString D A
NT=F VDT A ¥ L ToString DT —%EV &
PrintString D AN T =3 YV BD 7 A Y ICZLEZH D YT
5, B, 7V—7"9r  OWUROBIRR R E, RO
ERERINTORVREIFEEL I 2. 2D &I RIRE
ThsI L%, fl Undefined & L TEBLT 2. HHMD
BRIV TIE, Y VANV ERAZ —DDERBIIED 5
ZEVRTERVD, KEBRBTHLIEL2RT 77 I7ER
BHTATERL TV 5,

Fr7u—2ETNMLT 57DITIE, RICED/ —F%
FTT 20 2RETH20E VDL, FEf770—0120
H, THbb ABMNETEVZERL LI/ — FIE
ELZRVEAE, FfT7u—%2KT7-HD SMV £¥ % 1
OEETIUI L, DL SEHOMIF, HiT7u— 1o
&) PRI VALV ERRE THHIEMELR S,
BOAMNETEVICE T, FIT 70 —0373dH 5 \»
FAWT 250E, I - AREITIE L T SMV Z28%
BELT 5. 5 DFloEFTF7a—Ich L TERINE
SMV Z# % DT IR,

1 VAR

2 _ExecutionFlow : {_Undefined, BeginPlay, PrintString};

FiTv R I N/ — Fld BeginPlay & PrintString
D2ODHRTHLTD, TNLZ2RKTL VY RNVDEEHE
B E RS TWS,
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3.2 /—ROEREZEVWDETILEL

RIZ, ZNFND ) — PR BWE2ETIUIT S, /—
FOIRZHECIE, ANEVOEIZIGL %z, BHT—s Y
DEDZALE L TRITE S, M5 OHITIE, Plus / —F
& ToString / —FD 2 OB hT—sEry%2b b, Ll
D 3OD SMV BHTREINTWDS, N5 DEHDIR
2EIE, BUFD SMV 70275 Ak TERINS.

1 ASSIGN

2 init(Plus_ToString) := 0;

3 next (Plus_ToString) := 2 + 3;

4

5 init(Plus_ToString_defined) := FALSE;
6 next (Plus_ToString_defined) := TRUE;
7

8 init(ToString_PrintString) := _Undefined;
9 next (ToString_ PrintString) := case

10 'Plus_ToString_defined : _Undefined;
11 Plus_ToString = 5 : is5;

12 Plus_ToString != 5 : not5;

13 TRUE : ToString_PrintString;

14 esac;

Plus / — FOHAOF—2 v oftiix, 7v—=7Y oD
FITFBRHIARERT, FEITIND L 243 DHEERE L
7% %. ToString / — Fi& pure ¥z, AI7—%¢
Y DEDHEE L 7Rl CUEDBm S, AT -5 v
DfElE, ANT—=2 Y DEIZIEC T 5 » 5 DA ofE s
%5,

FEFTEVICODWTE, #7780 —2EKT SMV £
ExecutionFlow DEDZE L E L TEHTE 3, 5 Dl
TREFT78 =121 DDA TH LD, DIFD SMV 71
PILELTERTE S,

1 ASSIGN

2 init(ExecutionFlow) := Undefined;

3 next (ExecutionFlow) := case

4 ExecutionFlow = Undefined : BeginPlay;
5 ExecutionFlow = BeginPlay : PrintString;
6 TRUE : ExecutionFlow;

7 esac;

DEXY, 5070 —=7) v MZTD SMV a2

5L ELTETIIMLTE B,

1 MODULE main

2 VAR

3 _ExecutionFlow : {_Undefined, BeginPlay, PrintString};
4 Plus_ToString : 0..5;

5 Plus_ToString_defined : boolean;

6 ToString_PrintString : {_Undefined, is5, not5};
7 Output_PrintString : {_Undefined, is5, not5};
8

9 ASSIGN

10 init(_ExecutionFlow) := _Undefined;

11 next (_ExecutionFlow) := case

12 _ExecutionFlow = _Undefined : BeginPlay;
13 _ExecutionFlow = BeginPlay : PrintString;
14 TRUE : _ExecutionFlow;

15 esac;

16

17 init(Plus_ToString) := 0;

18 next (Plus_ToString) := 2 + 3;

19

20 init(Plus_ToString_defined) := FALSE;

21 next (Plus_ToString_defined) := TRUE;

22

23 init(ToString_PrintString) := _Undefined;
24 next (ToString PrintString) := case

25 'Plus_ToString_defined : _Undefined;

26 Plus_ToString = 5 : is5;

27 Plus_ToString != 5 : not5;

28 TRUE : ToString_PrintString;

29 esac;

30

31 init(Output_PrintString) := _Undefined;
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32 next (Qutput_PrintString) := ToString PrintString;
33
34 LTLSPEC !F (Output_PrintString = isb)

PrintString / — FIC X 2 Hi[i~ D HiJJ 2 SMV Z#
Output PrintString & L TETMULLTw3, ZL T,
BAERHEE LT Teoplili~OH 235 £ d 2 L3k
W) &9 LTL 3 'F (Output_PrintString = isb) %
HzTws,

D SMV 7u 277 L% NuSMV CRGE L 72 5 5L 13 D
Toih L7 s,

1 -- specification !( F Output_PrintString = is5) is false
2 -- as demonstrated by the following execution sequence
3 Trace Description: LTL Counterexample
4 Trace Type: Counterexample

5 -> State: 1.1 <-

6 _ExecutionFlow = _Undefined

7 Plus_ToString = 0

8 Plus_ToString_defined = FALSE

9 ToString_PrintString = _Undefined
10 Output_PrintString = _Undefined
11 -> State: 1.2 <-

12 _ExecutionFlow = BeginPlay

13 Plus_ToString = 5

14 Plus_ToString_defined = TRUE

15 -> State: 1.3 <-

16 _ExecutionFlow = PrintString

17 ToString_PrintString = isb

18 -- Loop starts here

19 -> State: 1.4 <-

20 Output_PrintString = isb

21 -- Loop starts here

22 -> State: 1.5 <-

23 -> State: 1.6 <-

Fifo LTL Ridfs & 20, NooplEiH~DOH N5 Lk
L) ZEWREND EEBIT, RHEIE L CHEIH I 5 &
%5 FCOEBRRINVPHIZIN TS,

3.3 TEREBOMRIIC K ZREZMEIR

K7 —2u Yy 73BT V=71 v 250
REND D, TTFIVIREZEM L 72551 # S
PN L <, B 2 R T OMGEE DS R & 72 2 B’
b5, REEICHELZ L2 28R L LTIE, SMV Z250
EEC B R 52 2 ) — FERH/ — FOE Y BUTA T,
SMV ZBDEEBDOY A4 A3 Fons, Ficr—o7
077 LTI, "X Y775 —=2304 7 PR L BB o R
BEPoR7PIVOESREHEL, ¥*¥775—DAE—F
ZRDD ) BED X ICHEHREEEITY /= F2% L,
CHnok /) —FoiRs2#EwEZzosEET LTS L,
BEBDEFEDKE S S IRBIBFDAE U 2 itk
v, HlziE, ERo/ —Ficl#d 35—y 70—%%
FMLT B70121F, TD X 5% SMV ZRZEHT 2
DENRH B

1 VAR

2 x1 : 1..100;

3 x2 : 1..100;

4 yl : 1..100;

5 y2 : 1..100;

6 x1_defined : boolean;
7 x2_defined : boolean;
8 yl_defined : boolean;
9 y2_defined : boolean;
10 speed : 0..100;

11 speed_defined : boolean;
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ZD X, F—LNERDOY A G U CIRIEEEDSHE N
LTED, THvo7/ — F2EINT 2 2 LICERIIICIR
BZEMPRES KRS, LrL, BHEL ZZWIEEDT—4 T
F R CFET7u—ICRELSKET 2HE1E, T—F 70—
DHNEEHEICETNMEL 2L THRD 2 WEZBGET %
ZEVTRETH B, % 2 TAMATIE, €T IWLDORRIZE
BoEzEE MRS 2 2 L CRERZ R L, BEEa 2
bR 5. BRI, BUERE 21T 2 — Ficow
T, AR E X AR RO ML AR I oW CERE
EFNMMET B L ZBT B Z LT, REBOHIHZT).
FNROBITIZ, BUTFO &5 ik z17).

1 VAR

2 x1_defined : boolean;

3 x2_defined : boolean;

4 y1l_defined : boolean;

5 y2_defined : boolean;

6 speed : {_Undefined, Low, Mid, High};
7

8 ASSIGN

9 init(spped) := _Undefined;
10 next (speed) := case
11 x1_defined & x2_defined & yl_defined & y2_defined
12 {Low, Mid, High};
13 TRUE : speed;

14 esac;

AITE T2 BFEEEIZ O W TR, EBIN TV EDELDA
2L, FHAERSETH 2 HE I IERENITE Y (Low),
i (Mid), @i (High) OWLTNPNEREI NS k9 €
FrbEnTns,

4. ERB

AT, RELLETIUELTFEZH T, BRENRE
L —sudy 707 V=71 v 2FEEIZE 7L
L, NuSMV IZ X Z2WGEZ 4T 2 725Gz W»TiiR %,

4.1 PIETNL—-FTI> b

AW CIlEBIEE LT, Xk [9][10] iR I N7z
AddScore, PNGateActor, % L T PNPawnRabbit ® 3
DIN—=TY v MR L TRERICES S ET MU EAT
Vv, NuSMV I X 3 #GE%2 T-> 7%, 22D 7N—7"
v b &K 6, 7, ZL T8 IZZNFIRT. AddScore
i, LAY —Frx 778 —DEINAT =T %
B L 2B Ic 2 a7 1 $2oM5E %, L) sz 5ld
L7=7V—7Y > s TH%. PNGateActor 1%, 7L A ¥ —
Y779 —VARAL v FEMLILE, FEEIED WS
TEEPHC, LI ETBL T NV—T) v FThH
%. % LT PNPawnRabbit 1%, Al 2325 — E&FEM L,
TLAY—F ¥ 775 —%R/lDF 5 LBOPTTL S, &
WAL ER L 727 V—=7Y b TH D, ENEFNDT
A=V DY AL ZIZTFOEY TH 5,

e AddScore

- J—=F%&:7

— BV 20

- IAYE T
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e PNGateActor

- /—=F#:1

— BV 42

- 7A4YH 13

e PNPawnRabbit

- /= F%:32

— EvH121

- 7AYH 43
Z 2T, PNGateActor D 7 )V—7Y ¥ b DE T ILALICD
WTEIHT 5,

A XY b/ —F Open 8L Close 1Z4H A% LA XV b
LR, FHG Lo 70— v b 3G E T 2
ETEUH L2MTbi s, GateTimeline / — F T, A A
T HA XY PO 7T =5 % b LICEOREZ 1T
9. Update FEfTE VI, ¥4 L 74 v OFERITHEICHE
fT&# 3. Direction T—F EviZ, ¥4 L 74 DL
FHIANIG U CIEFAE (0) 204 (1) ovwdnd7—7%
BHEAIINTwE, ZDOT—4%1% Tolnteger / — FiZ k-
T Integer BINEEHEZ I, PlaySE / — FANAT S5,
$7, Left T—FEVITIE, 3RILEEEDOT = A —2 3
VEFRBT 570D Vector BLD GRS I T v
%, Left EVICIZLEMDEED 3 RITHERET — 8 O A&
MENTVB7%®D, Reverse / — N2k D Y PERE R [KHA X
¥, HEOWUIAZFBLL T3, SetRelativeLocation / —
FCld, ANMINAT—F%2b LICEDMEZEHT S,
PlaySE / — F1%, SE # 4 ZIcthis L 724 v R 274 1%
#Hx b,

PREFEICHNT, PNGateActor 7L—7"J v + D
ETNMEEITY. £7, SMV ZHIEIDTO L) ICEHT
&5,

1 VAR

2 _ExecutionFlowl : {_Undefined, Open, GateTimeline};

3 _ExecutionFlow2 : {_Undefined, GateTimeline,
SetRelevantLocationl, SetRelevantLocation2};

4 _ExecutionFlow3 : {_Undefined, Close, PlaySE1l,

GateTimeline};
_ExecutionFlow4 : {_Undefined, GateTimeline, PlaySE2};

5
6
7 GateTimeline_SetRelevantLocationl_defined : boolean;
8 GateTimeline_Reverse_defined : boolean;

9 GateTimeline_ToInteger : 0..1;

10 GateTimeline_ToInteger_defined : boolean;

11 Reverse_SetRelevantLocation2_defined : boolean;

12 ToInteger_PlaySE2 : 0..1;

13 ToInteger_PlaySE2_defined : boolean;

_ExecutionFlowl ~ _ExecutionFlow4 X377 u—%Hl
3 228 TH 5. _ExecutionFlowl T Open / — 25
GateTimeline / — F~D3fT, ExecutionFlow2 T Gate-
Timeline / — F»5 2 D® SetRelevantLocation / — F D
F{T7%7KT. ExecutionFlow3 T Close / — %5 PlaySE
B L GateTimeline / — FA®D5%ET, _ExecutionFlow4
T GateTimeline / — K5 PlaySE / — F~DFEfT% K
TR, T EVEEERTAT7AYOREERT
TODEREERT S, £7, GateTimeline / —F& 1



BRLEZSARERES
IPSJ SIG Technical Report

8 Add Score

Total Score @

7 Pl PNGate Actar T3

Vol.2021-SE-209 No.4
2021/11/25

“& Game Result

Tuep —— B

Condition False [

4 PNGate Actar T9

B 7 PNGateActor 7)L—7"Y >~ b

D& ?D SetRelevantLocation DD 7 4 ¥ IZD2WT, ZD
7N =79 v Tl Vector DT — ¥ D3EZEINT
W3, ZOT7A4XIZO0TIEMRI{LE T\, Boolean £
# GateTimeline_SetRelevantLocationl_defined %
DY TTW3, GateTimeline / — F & Reverse / — ]
DT A X, Reverse / —F & 2 D®D SetRelevantLocation
J—=FRDIAXIZOWTHHEKTH %, GateTimeline
/ — F Lt Tolnteger / — FID 7 A ¥, Tolnteger / — I
& 220D PlaySE / — FED 7 A4 ¥IizD>wTiF 0..1 %
EEE TR L L TEET 5,

EIT 70 —DRZ2FOIRIUTO LI I, B
_ExecutionFlowl ~ _ExecutionFlow4 DHDER & L
TETNWULTE S,

1 ASSIGN
2 init (_ExecutionFlowl) := _Undefined;
3 next (_ExecutionFlowl) := case
4 _ExecutionFlowl = _Undefined : Open;
5 _ExecutionFlowl = Open : GateTimeline;
6 _ExecutionFlowl = GateTimeline & _ExecutionFlow3 =
GateTimeline : _Undefined;
7 TRUE : _ExecutionFlowl;
8 esac;
9
10 init (_ExecutionFlow2) := _Undefined;
11 next (_ExecutionFlow2) := case
12 _ExecutionFlow2 = _Undefined : GateTimeline;
13 _ExecutionFlowl = GateTimeline & _ExecutionFlow2 =
GateTimeline & _ExecutionFlow3 = GateTimeline
14 : SetRelevantLocationl;
15 _ExecutionFlow2 = SetRelevantLocationl :
SetRelevantLocation2;
16 TRUE : _ExecutionFlow2;
17 esac;
18
19 init(_ExecutionFlow3) := _Undefined;
20 next (_ExecutionFlow3) := case
21 _ExecutionFlow3 = _Undefined : Close;
22 _ExecutionFlow3 = Close : PlaySE1l;
23 _ExecutionFlow3 = PlaySEl : GateTimeline;
24 _ExecutionFlowl = GateTimeline & _ExecutionFlow3 =
GateTimeline : _Undefined;
25 TRUE : _ExecutionFlow3;

26 esac;
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27

28 init (_ExecutionFlow4) := _Undefined;

29 next (_ExecutionFlow4) := case

30 _ExecutionFlow4 = _Undefined : GateTimeline;

31 _ExecutionFlowl = GateTimeline & _ExecutionFlow3 =
GateTimeline & _ExecutionFlow4 = GateTimeline

32 : PlaySE2;

33 TRUE : _ExecutionFlow4;

34 esac;

2 ¥ _ExecutionFlowl |3 Open 7> 5 {H GateTimeline
~ & B L, ExecutionFlow3 (X fH Close 2> 5 fii
PlaySE1l, GateTimeline L iEM 7 5. ExecutionFlowl
& _ExecutionFlow3 D W J7 D 7% GateTimeline &
%5EELE L LHITARERKM Undefined & % D,
_ExecutionFlow2 & _ExecutionFlowd I[ZEfr7 v —%
| EHES. 2 _ExecutionFlow2 I%, _ExecutionFlowl
¢t _ExecutionFlow3 DfHSEH & B GateTimeline &
5T 7u—%FIB L, {H SetRelevantLocationl
7> & SetRelevantLocation2 ~ & E® T %, £
_ExecutionFlowd b [AfkTH 5,
T—%7u0—0R5EHE, LTFToX)IcET VLT

5,
1 ASSIGN
2 init(GateTimeline_SetRelevantLocationl_defined) :=
FALSE;
3 next(GateTimeline_SetRelevantLocationl_defined) :=
case
4 _ExecutionFlowl = GateTimeline & _ExecutionFlow3 =

GateTimeline : TRUE;
TRUE : GateTimeline_SetRelevantLocationl_defined;
esac;

next (GateTimeline_Reverse_defined) case
_ExecutionFlowl = GateTimeline & _ExecutionFlow3 =
GateTimeline : TRUE;

5

6

7

8 init(GateTimeline_Reverse_defined) := FALSE;
9 =

0

11 TRUE : GateTimeline_Reverse_defined;
12 esac;

13

14 init(GateTimeline_ToInteger) := 0;

15 next(GateTimeline_ToInteger) := case
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16 _ExecutionFlowl = GateTimeline & _ExecutionFlow3 =
GateTimeline : 0..1;

17 TRUE : GateTimeline_ToInteger;

18 esac;

19

20 init(GateTimeline_ToInteger_defined) := FALSE;

21 next (GateTimeline_ToInteger_defined) := case

22 _ExecutionFlowl = GateTimeline & _ExecutionFlow3 =
GateTimeline : TRUE;

23 TRUE : GateTimeline_ToInteger_defined;

24 esac;

25

26 init (Reverse_SetRelevantLocation2_defined) := FALSE;

27 next (Reverse_SetRelevantLocation2_defined) := case

28 GateTimeline_Reverse_defined : TRUE;

29 TRUE : Reverse_SetRelevantLocation2_defined;

30 esac;

31

32 init(ToInteger_PlaySE2) := 0;

33 next (ToInteger_PlaySE2) := case

34 GateTimeline_ToInteger_defined :
GateTimeline_TolInteger;

35 TRUE : Tolnteger_PlaySE2;

36 esac;

37

38 init(ToInteger_PlaySE2_defined) := FALSE;

39 next (ToInteger_PlaySE2_defined) := case

40 GateTimeline_ToInteger_defined : TRUE;

41 TRUE : Tolnteger_PlaySE2_defined;

42 esac;

5l & LT, GateTimeline / — N2> 5 Reverse / — F'~
DV A X 7% 5 ONIC Reverse / — K25 SetRelevantLo-
cation / — F D7 A4 XIZOWTHHT 3. GateTime-
line / —F%»5 Reverse / — F~ND 7 A4 Y i2ERTEK
GateTimeline Reverse defined DfflZ, Efr7 v —»
GateTimeline IZF# L7z (§74b b, ExecutionFlowl =
GateTimeline & _ExecutionFlow3 = GateTimeline
EZ TRUE 7% 5%, Z2L T, Reverse / — F2 5 SetRel-
evantLocation / — F DV A ¥ %R TEH OfHi%, Gate-
Timeline / — K25 Reverse / — F D7 A4 ¥ DIEHHET
L7 (3—723’)7’5, GateTimeline Reverse_defined = TRUE
L7 o) IKERIT TRUE L 7% 5,
BRI REEIZ D W TIE, T2 Reverse / — 5
SetRelevantLocation / — F D7 A YIZfEIE h 24T o5
5283y JERETUTO LTL X252 Tw5,

1 LTLSPEC !F(Reverse_SetRelevantLocation2_defined)

NuSMV 12 X 2 BREERZRIFLLT O ) &7 5.

1 -- specification !( F
Reverse_SetRelevantLocation2_defined) is false
2 -- as demonstrated by the following execution sequence

3 Trace Description: LTL Counterexample
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4 Trace Type: Counterexample

5 -> State: 1.1 <-

6 _ExecutionFlowl = _Undefined

7 _ExecutionFlow2 = _Undefined

8 _ExecutionFlow3 = _Undefined

9 _ExecutionFlow4 = _Undefined

10 GateTimeline_SetRelevantLocationl_defined = FALSE
11 GateTimeline_Reverse_defined = FALSE
12 GateTimeline_ToInteger = 0

13 GateTimeline_ToInteger_defined = FALSE
14 Reverse_SetRelevantLocation2_defined = FALSE
15 ToInteger_PlaySE2 = 0

16 ToInteger_PlaySE2_defined = FALSE

17 -> State: 1.2 <-

18 _ExecutionFlowl = Open

19 _ExecutionFlow2 = GateTimeline
20 _ExecutionFlow3 = Close
21 _ExecutionFlow4 = GateTimeline
22 -> State: 1.3 <-
23 _ExecutionFlowl = GateTimeline
24 _ExecutionFlow3 = PlaySE1l
25 -> State: 1.4 <-
26 _ExecutionFlow3 = GateTimeline
27 -> State: 1.5 <-
28 _ExecutionFlowl = _Undefined
29 _ExecutionFlow2 = SetRelevantLocationl
30 _ExecutionFlow3 = _Undefined

31 _ExecutionFlow4 = PlaySE2

32 GateTimeline_SetRelevantLocationl_defined = TRUE
33 GateTimeline_Reverse_defined = TRUE

34 GateTimeline_ToInteger = 1

35 GateTimeline_ToInteger_defined = TRUE
36 -> State: 1.6 <-

37 _ExecutionFlowl = Open

38 _ExecutionFlow2 = SetRelevantLocation2
39 _ExecutionFlow3 = Close
40 Reverse_SetRelevantLocation2_defined = TRUE
41 ToInteger_PlaySE2 = 1
42 ToInteger_PlaySE2_defined = TRUE

43 -- Loop starts here
44 -> State: 1.7 <-
45 _ExecutionFlowl = GateTimeline
46 _ExecutionFlow3 = PlaySEl
47 -> State: 1.8 <-
48 _ExecutionFlow3 = GateTimeline
49 -> State: 1.9 <-

50 _ExecutionFlowl = _Undefined

51 _ExecutionFlow3 = _Undefined

52 -> State: 1.10 <-

53 _ExecutionFlowl = Open

54 _ExecutionFlow3 = Close

55 -> State: 1.11 <-

56 _ExecutionFlowl = GateTimeline

57 _ExecutionFlow3 = PlaySEl

SetRelevantLocation / — F~AD 7 A ¥ I HAEHE D 24T
LD I EDGETE, REIE LTZDRENEERZER
FNEfG5 LTS, MRLICLD, T-FT7 AT D
BN ZMEIEE T V2O HIBRI NG DY, EfT7a—I12f/E)
T—F DMIUIRIT 2 Z LI TE T3,
3ODTN—=T) Y EET ML SMV 7075 L
W2 LT, NuSMV 2 W CHREET % 72 128 L 7= INffE] 1
AddScore 7V —7"Y >~ MlX 66.67 2 VF, PNGateActor
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7V —7"Y ¥ FiE 58.13 2 U, PNPawnRabbit 7V —
TV ME 1L SUBTH o . BEERT o R R
BT DD TH 5.,

e OS : Windows 10

e 71X v ¥ :Intel(R) Core(TM) i7-9700K CPU @

3.60GHz 3.60 GHz

e XEVY :116.0 GB

e NuSMV : NuSMV-2.6.0-win64
iz kb, FEEICHR IR TOMIELTIRE & &> T
W5,

5. ¥&&

AWt i, UE4 Blueprint TERE N7z —Lo 70y
TLENRELT, ETAVREICK ZMGEEZITI) 7-HDF
BEEEAFELL, EFAREY —LE L TIE NuSMV ZH
WTED, MENREZZ7V—7"Y %, NuSMV D
ANEETH B SMV BHETETIULT 30D FiEER
L7, WH%EEE LT, UE4 Blueprint TER I L7 3 >
DIN=TV Y FZERRELT, REFHRIHE I TET
VEER L7, B L 27 i LT NuSMV % v
WG RAT Y, RETFEICE>TIN—=7) v FBIEL L
ETLINT VS 2 ERMERL, MR COBEEL T HE
THDLIELERER L, SBROPEE LT, Y=o 7w
7 L DN TR S 1 KNI D W B IERIRIC O
TOERNZIHG®, hRLodsER B fons.
iz, HEEa 2 FollRo oIz, RET € FLTE
ESWTTIN=7V v b s ETVEABITCAEKL, B
AEREREITCIC 7N —=7") v b LOBIEEFT2RET 5720
DFHEOFEZ HIE T,
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