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2d HA[2] WPdE ¥sA EAS =gt A&
Hojop dd, dA 7/ B3 ALEHE =ds A
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(2) CIL # LTL

2d APelA derdoz Abgste = BAE
2] (propositional logic)ell A17+ %At} (temporal operator)E
gold & Azl £7]A12 A4t EY =2 (Branching-
time Computational Tree Logic : CTL)[4] & A3 AA =
2)(Linear Temporal Logic : LTL)[4] ©]t}. CTL & A|Z¢
9 EE0 w 2AY  Ax HZ(path)o] A
g ez 5@sEs Aotk AN Efe g Hol
TN F5 @t} o] EFA Yehte BRE
2 299 He A2H9 BE shed AME Y
3tz Itk CTL & <8 E9 L 7] +28 B
Apshe Ak AHoperator)E 7FA AL 7] HES] £
742} (branching time logic)2 ¥HF T CTL 2 EEH
21 & @9 9 Al(atomic proposition)s} BEA=ele] HF-
& 3 ak(boolean connectives), Al A 4FAk(temporal
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WA proposition = A El ¥ (state variable)E 2] £
Z3(boolean combination)o] €}, 1831, formula
proposition o} AW}, formula &) 2@ Z§o|v} =3k, f7}
formula 2}H, AG f, AF f, EG f, EF f 9] 8¢ 2%%
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f39m s, AR A £ q A AFRsE ZE
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2 %o] gt =3, G = Y F29 RE AHE
uidtes Foly, F & AiF ZRe o8 & ZHE 9o
v &t Aotk A, AG safe 7} q oA TFHEY, q
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o, EG safe 7} q oA DEHE T, qolA AFse B2
F HolE st FZE)S) EE G} safe & W
Z3g)oF dc}y. w2 O Z EF safe 7} q oA BHEHAW,
q A ARete A2 F Holx sute FR(E)NA
Hol% slute] AEj(F)7t safe & HEFFoF ot

LTL & ojd x| xe9] 22 Ao ALE 58
el AyHoz HHL st Aotk LTL oA 2 A7
9] Tz [& A 3 F(totally ordered set) (S, <)ot} EIH
AQFe] Aga o}o] A E 3 (isomorphic)stth. EF A
7+ ol oln}, 27| Aelr} slon F@s ALDo
A A 7F FZ(linear-time structure) M=(S, x, L)2 o8
. q47lol4 § & Aele] Agolm, x & AAFelA §

ol A1 T 3 4] 7] 3 (atomic propositional symbol)<]
Foz fgHE FFolu "HAANAEYL 7]
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(1) SPINelA & LTL 22 A7

SPIN[5] & AT&T Bell @720X 1995 ol 2EF
LTL 2@A#Aelth 71&9 24 A7 W& Mdstr]
A&l On-the-Fly #4-& Agste dlZalel & A}
£& M5 S 3tk SPIN & Hl§7|A Z2AA A
2~ (asynchronous process system)2] A2 A} 7 F(verify)S
AAstE 7 L¥AQ toot o]t} SPIN & EF £4F &
T Egjo(distributed  software)} 4 Z2EZ
(communication protocol) A ZFell o}F FL3HA AEH
2tk SPIN AF Ede T2 AA A5 38(Process
interactions)®] A 34l (correctness)ol =H& ¥} SPIN 2
PROMELA(Process Meta LAnguage)2te AZ o] & A&
st MAE &3 PROMELA[6] & LTL ¢ 7802 1
A st F¢4e F9dch. PROMELA £ A5 =9
A of(Verification modeling language)©] i, At A|~#
(distributed system)o]\} TR EZ] 45 d(abstraction)
& AFFAL EZAHA(processes), HAIX 2 d(message
channels), 12812 WFEZ FASY AT},

SPIN2 LTLE E3¥¥ 54 & Buchi 2REvENS] FH
2 "I o] LEntEl:E 8% HEE XY F
&3 Qo] i T TAF ol ojd B4
o] wrZFAtell(acceptance state)E T3 AF HEY |
I EAe] Rdg wEgicin 2E 5 o ojgA ¥
83 Buchi LEUEIS A Promela ¢ ez W3
o #AEL APsA g e ¥wE = et 2
t}.

never { /* [Ip > <q */
TO_init:
if
(¢ ((p)) 1t (@))) > goto accept_all
12 (1) => goto TO_init
fi;
accept_all:
skip
}
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o] dAit Ael A {(coin, coffee), (coin, tea)}
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7b gk, 9%9 mdo A BXHE ¥e F A
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e you wEAHoR A As WEss B,

webA ARERFe] 870 Adaglel wAdAYer A
7F AolEA dct. $9] 22& SPIN o8 Ay 3§
A o}g3) go] mlagrh

20 (coin == 1) && (coffee == 1)->
atomic
{
coffee_out = 1;
coin = 0; coffee = 0;
coffee_out = 0;

}
i (coin == 1) >
atomic
{
coffee_out = 1;
coin = 0;
coffee_out = 0;
}

3% 3 Promela B 298 @ AZwu7)

dolq 2 & quEol Eel AREol AU St
= Aswore) AN W) Roln ofRiel w2
B $2E st AERY|Y RRol. F =y
o] M2 fg2A FAe AJAAT dAZ LIL & ©)&

>AA) or (B4 > ) d AW 7Y
e, CIL

HEA] AN E
#A31d “G(coin —> EX coffee)E HHE 4 U},
2

E XS
A

M
e

Y

293 ¥ A%dl: ¥ 2dg 7
gejol he AR 97 dEel
%

of
ra

EXLS

(

."“_

ol g8t 54 WAT AHfele
o

L

130
o

Lo b ol bt

Zol7k Q. “FHE ¥ou
He F7b A veke $3E (T

=

o

=
=

F ATy 2dd HEAA BH

A

o=

AEef 7= BEAL 4= gl

ol B £ gFo], £7)7F BAFPL do 2AE
A BSdE CIL o) 8 2 5&0) T3 B &
ATH 7T .

B AFoE 9o e Aol diaf AEF £ 2
S CIL € LTL 22 A SPIN o H&3}7] S8 2

183

7t Fbed B S AL BEES @)
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