ERLEBZSRFRRE
IPSJ SIG Technical Report

[EEE T IILIRE:

R L)

miE, BIERB L UE

Vol.2017-MPS-115 No.15
2017/9/26

L&A

b IR

B : BEJEE TV I, BB MGG 2 /D€ TV &Y 0 DR ICMGE FTBE 2, & TIOVIREEA D ILIETH
5. REfFE T, BEETIVRED O OMEE K OFREREL, Th o &2 AW BEE 7 VR0 2A
BELTDORA - AT7HF TN ENOPERTS. £7, BEETVREDZDOFME L LT, HEROFE
RN 7R R TG EE (LTL: Linear-time Temporal Logic) & gt AGmH (CTL: Computation Tree Logic)
%Wﬂﬁbf’*ﬁt& W2 WL ODEAT S, 2, TS REmEORMRZ LTL £ 721% CTL OFRER
IS 5 72 ORI & £ 2 h O FmHz ﬁb“Ci:iK% Z LT, T o ERBEE W THD A AE
HLAGEHS 5. BRI, TN O H7= 8wl K OFERBEBE AW, BEETAVRED A - 1 7P T )L
EWSOPIIRT 5. REONAR, EESEHR X (9 ONBEZHIILTELdDLEDTHS.

Hierarchical Model Checking: Logics, Translations and Examples
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1. BEBETILHRE

EFIURE (model checking) 1%, ¥ AT L DREL 72 €
TR T B 2R > TWEHE S & HE T 5 il
THY, FIZUWITV AT LEZRAET 57-DITALHHI N
W5 [1], [2], [ ], [6]. ETVRE T T T 2 EEHER
72 IR HERERIZ I, LTL (Linear-Time Temporal Logic) [12]
& CTL (Computation Tree Logic) [2] #d 5. WEET
JVFE (hierarchical model checking) I&, B g % Y]
OB D 72DDETNVIRENRT XA LTHY, [k
DR 72 E T VIRETHEHINT WS LTL ¥ CTL Ok
AREERAR 2 S 5 (7], [8], [11].

LTL & CTL 1%, ETFIVRED 720 O 5570 FE B
HTH5. LTL &, KON Z EHRTRILS 5 KRR H
NI XA LNZEDNTE D R R E T IVIRERTH D
SPIN [6] & NuSMV [1] D3 & 72 55 CTH 5 [12]. CTL
1%, R DN % ARREE TRILT 2 DK ST 21 LI
EOWTH D, NuSMV OB L 225 TH S 2. — 4,
ETNVIRED 7O ORI TH S 25 LTL
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& CTL I, BEEEeEERe RO AT L& @YK
FETADIZHEL TWRW., ZOEEHD—D2 L LT, 1
S ARG - EHRE HR IR T B -0 DA T2 Rz
MWL BETHEIENTES.

P& R - IR E WU Bl B 7 D DR D — D
& LT, SIRRFHEE + (sequence modal operator) 233 5.
ZLUTC, 2NET, ZOFIBRMHEA 1% K DHLIR & 4 7= K]
FREEAS N K DRI N, Mg T E 72 (7], [8], [10], [11].
B A, FIRAHER T 2 RO HERE D —fE & L C, CTLS*
M3 [8], [11]. Thik, CTL* (Full Computation Tree
Logic) [4], [5] (ZFIRRAHESRE 7 2 2 7= 3Lk TdH 5. CTLS*
I, BESEEE YA Y e Y — &Gl - MEET 2 72O X
N7z, 7z, LTL SRR 1% Il 2 724558 Td % SLTL
(Sequence-Indexed Linear-Time Temporal Logic) A%, [10]
TIRESINSZ. SLTL X, ¥ X a 7RIV AT L&l -
MEEd 572028 A I N7z, CTL (IZFIRRMHE T % I &
74k & UC, SPCTL (Sequence-Indexed Paraconsistent
Computation-Tree Logic) A% [7] TEAI 17z, SPCTL i
CTL (ZHIRRMHEE 1 & P E A SREMS G T2 A 7R
Thb, BEFERzZZR LR Z RS 2Ol
nrz.
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2. RFULLREEHIR

AT, BEETVRED-DORRHEE LT
sLTL (Sequential Linear-Time Temporal Logic) & & O
sCTL (Sequential Computation Tree Logic) % 7z |23
AU7z. sk znEh LTL & CTL (2 AR
TEMZT-HEARTD 0, B FE RS S X0 B 5 ¥ 2 8 U2 Gk
A[REAR M T H B . AR TIX, & 512 sLTL & sCTL @
R Z ZNZT N LTL & CTL OimP IR 3 2 B %
AU, ZOSBRESEZH WS Z 212k b, SLTL &
SCTL D&% 1203 MDA ATEHZIEHL 7. 2ol
DIAAEHE DI & LT, sLTL & sCTL @ E FIILMREE R
BOWREFHRENTNTNLIL & CTLOED & —HT %
WS Z e RELZENTES, TN, BAL-FIEREE
BMWLHEAEFBOV X2 a v ilhoTW0wWansTh5.
INSMELULEDIAAREEIL, sLTL & sCTL 12L& - T
Al I NP - AR OV AT A%, LTL 8 LU
CTL 2§ 2 EH¥EMRETARE TV T XL %2 HNWT
BAITE 22 WS Z e 2EKkLTW5.

INE TOMETIREINT S/ CTLS* [8], [11], SLTL
[10] 3 £ O SPCTL [7] &, # M7 % B 7 L BIGE =4 % (i
LTWh 22T, dR3FIERS. —H, KT, v
TN —F R 28RE L. 20X RE—FR
BEfRIE, FEHERY 72 LTL % CTL OB —7 2GR & OB FME
PR, HOAATHEOHZHH/ITES. 2LT, Z
DEIHH—FRREBRERAVS Z 2L D, FURHAREAE 7
BV IIICIERLT B Z e aEEIZAR D, sLTL & sCTL
D5 % [F— DML A TR — Ik 5> 2 & B REIZ AR 5.
oAy MIIMAT, RIFFETREL 72 sLTL I3, f¢
KD SLTL &K 0 BBV E WS T KAV F— V2
D. kD SLTL Tl Untile A 75 K O Z DR TH 5
Release A FMWEE LB >7z. LH L, sLTL TR I h
SHE T, B—FEBREMAT S 2Tk HRIZE
HINTWS.

3. RELLEMGH

AR T, LELIRRIFAGREE sLTL & sCTL 8 & U'%
NS OFEREABUCE D W7, BERE € 7OV O il §i 706 A
BlELTDOWKDODRD M - A THF Y TNVERELE. Th
5 bA - A TH T IVIEE T VRESR SPIN & NuSMV O
AREIR EREZ W THE L, BEL T 2 2 A TES. X
Lz b A - A7y TVO—2TI, BRIz BN DR
% Goak " B BRIZ, alcoholic C patient C drinker C human
DESBRABDOEBZ P >7-. ZThoDMEEIL, sLTL &
LU sCTL 2B BFIMHEA 2 Wik n . #
ZAE, sLTL Z##H 3 5 Z 212 & D, “Is there an alcoholic

in the hospital who is not drinking in the second stage of
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the disease AUD (alcohol use disorder)?” D& S RAT —
FAVRNZLARD LS IZEHR L, MEFTE 5.
[human; drinker; patient; alcoholic]F (inHospital A
—drinking A 2nd).
Z DFERIZHBNT, [human; drinker; patient; alcoholic] D
T3, P VE %2 KRB 5 A - Th 5. 7z, sCTL
ZMATAZ LIZL D, “Is there an alcoholic out of the
hospital who is drinking in the second stage of the AUD?”
DEIBAT =AY FEUTOLIIFRL, MEETE 5.
[human; drinker; patient; alcoholic|EF (—inH ospital \
drinking A 2nd).
MzAT, sCTL 2fiHd 25 Z 21L& D, “Is there no dead
patient who will not be alive again?” DX 5 RAT — bk A
YEBUTFDO LI IZRA L, MEETE 5.
[human; drinker; patient]EF (died A —EF—died).
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