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oAE st 2 dAEE S Bl Ek]
#g 3&’51“3*1] W S5 #ga A 5
ol AR A7 o] W E2 Ao
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2.1 £Z=& g (Structured Method)

AA G AlAEE S8 R ag[3T7]e
103 o] Abg]el A o] &5 4| 2% B uhy
Eoll A el ek o] Wy EellA = Al 2" a7
AVehe] Tz MES ETT 4 9 RD 5
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Aﬂi} ot AR EEEE o8 A 3 74 A #sh

o

© T4 71 e b ﬂhﬂ T-o]th ol
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2.2 STATECHART

STATECHART([S, 20]+= 723 W& 7
AAzed, FEaH Ao A s Hye
2 23 ¢ J=E sk Al BR
Mol Z71glel e}l 1 A 2l shesie
A e) 7] A (finite state machine)oll Abel 3=
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5 olsf 3} TEkg 23, v &HE rle]ex
@S st Hrl STATECHARTE= E%
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A (concurrency), B 2= € (broadcast) ¥
Aoy Al 7hA Rl #FAskd av, ohE &
A o7 9lo] A (default states), Y leo]d]
(global timing), #|3F A o] (timed transition)
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Ate] ol AlAgle] EAfglrhE A = Z}-ff&
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Ag] Abelel Bel C 2|, P Al Q, R, 8
E9 And =% &8 FA gk STATECH-
ARTS] And ¥4 o] 4514 A4ejado]st A4 =
SA4s5 599 deE FHHE AL A
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nously) T8 = AFE & d@ Ttk 4 &
EolA4, 28 244 X7F (B, Q) Al al-&
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Wl A2~ 2] And-F-#o 95 28]

\

il

T2 2 And-2sll
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#HE, STATECHART= A A5} A A~H-8-
BAEEE] A6 ol d-meE Fr)E) ebglo}
*(timeout) 7} %2 A]7FA X (timing inflor-
mation)- & AFsr] Ag A=A (global
clock) 7} B3t 28 3o4 Hi= ulsl za)
STATECHART A= A7k e] 2714 249
A A1EA BE WA sgkoh, 29 39 oluls 4
e BellA A &3] 105 ol AFA az el 5 o
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E Zta g9le=d, STATECHART} A = 1 4]
A4 E FEE] 8 & Al (source st-
ate) 7} flo FLEEH EAZTH Y 28 B
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S A B dEd 843 vy, mE
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2.3 m|E2]H|E(Petri Net)
1962“1 C. A, PeLr1°ﬂ o5 A= ) =g

= Helshr] g AHA A "-‘j o &
Ay el shelrh A S7kA| sl E
o] B2 W AT7AEe oE o5 #pa] B
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o) gl
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el Aol el 271 ke WA skl
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pw'2 WAEYE 9 v p2 FE ZE20rT
(reachable) b gho), weby, 5 2] 24
Al 27] wE wE FE 2rbedt RE oapE
=9 AL ARG § gled olAE 241 vt
7] peell thel =<4 A3 (reachability set)o]
2} 3}, o] Euba Rl Ealod Al g
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“d{boundness), ¥ &4 (conservation), 3H#
“d{safety), @34bd](deadlock) 52 B4-&
spetglo

2z, oleig HEvuER 229 7}
ETEE 23 E32 o= A 34 2
H o e]E {composite operator)®} F& 72
R #=wve Q}imib zela 4=
2ol el el 2bA] wlge] glos, fatabey
714 (finite state machine)ﬁ’-]- Zo] ] o] B
25 ZERaY 22 Wiskslr) 7l 44 ke
A A e Tk 313]'. Eg o] B} o #Hclat
]% AlzEfeo] Aol whel kA 7)) g
e -5 (state explosion) 7} WA d= Ao
285 FAE ] At ol g-s Fa gl
-:P. Ze)a, dEuE mddE 2o
A7 o] EqlFe] glA] el Al71e w4
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=°lek st oleR = glel A, A4
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Logic)

o] Aol A= Apel) 7| A (Sate Machine) % 3=
2] (Logic) & A gl 8394 7L &g
[2]. ¢] F 7}2) Z192] Age A5k 4|2
S AEH0E Gyl FS2F F YESE £
bk, ESM-2 7 el 7)Aol A7 (time
bound) 7Wd-& ©f 718 zlolch BESME @
A Z2A2F Aol ZREALE Aol S 7E
3l7] #8 H453, RTTLS ESMe EAM4
A" AFEed A4 ESMelA =
el Al2wl ME ofg8 2 Hyglg 2al
g},

M=Mell M1l oo | My || Myar Il e il Mytn

«37]4], M= A7 (global clock) o] 3, M,
. M= &= .{—L_E/H]:";‘——_.:-O]Uq, M+ ... Myas
= Ao 7] ZZA 2Ee]ch

M ESM -4 %‘%

ESME cheq) & g 4 =3 Fas]e] glr),

e g5 S (activity variable)

s AL 5 (data variable)

o 241309 2] 213 (a set of communication
channels)

o 1}z 2] Z) g (a set of event labels)

ESMel| 4 AF#E (A, guard, operation,
A FealE 2¥EEY, AE exit FES, A
= sowrceTFE& el z, 25 # o] A (oper-
ation)+ assign, send, receive SH#Ho]ld
B oAAE A, 7hE(guard) = AbE Al AR F-x
Alg vk

ze]2, ESM B2 F, Mu(m=1,2, .., k+
n)el A A ZRAAEH 23] RS
Haldos Sa=mag 42 24 ‘H"é% =3
ARE A5 glrh 45 o, M, ZEH &
o Al8] AldE EEl sz, M -E 1]’“ o] A 2]
A& B E o, F AL Ale]of g E E 8l
# (action) %, 7. 32| 93 AR W2 7}
oA S AZIAbe] 2] @ {(assign) 2.3]# o]
Ao zAshd gloh =g, F AR Aleld]
send?} receive LHHlH HAE o] f-5le

==

Azbe] A8 AN 2P 2T WA W B 75

AHel]l He]l A (transition set)S TAE
ek Abel] Heof A F bty Aol = obg-3)
el A 2jghch

t=1(a, e h, I, u)

A 714,
s o Bi AL 2] o] F,
se Helx7,
*he AdEEgr,
eust [ Zhzt AFghAl A (upper time) o}
3gkhA] T (lower time)
o]t
ESM 2ddli = HA| gk B4 (real-time pro-
perty)& o] ugl = && FA|goh o] 72
&, e, ARHS, AHE, HolEE 7R
4] BSM B9 Mol A& Abeeb A4
Z oA AeErre] oW 7éﬁ(path
trajectorys @A ol RTTLe A& ES
WE2 o]2El trajectoryvE-S RTTL A/
25 FAEled BSM ZHlg oulE 4 3F
7 g},

E ﬂl|0 014

g\-’
w23

HJE to

2 RTTL
RTTLE =72 lnear time temporal log-
ics £ Zleo|th, RTTLY 7] £ 2.5de]H
= until([ ]) 3 next(@}o]th o] &= x#ie)
BHE #43e] i 22 o2 7bx] opakdt
2ridelelg wtEe] W 4 9loh
» eventually (<) - OwiE (true [ Jwlel o
g A zkad o=, “cﬂzﬂg}_
= owe old AeldAE
truec|oh” 4& 2jr)gk
=3
» henceforth([7]) : (we ] (O {(]w))el o
T A e g o) 3 A
&g A] we TE Al el
& trueo|w).” 9 & 21m
1=
» unless{ L))
* preceeds{ P} 1wiPwee J{{]wid[ Jws)
o] gEgo g Tk g,

7F A, wid we
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F A FaAEY
ok gct.” ol & ¢migch
* previous
® since,
F%e] sleh
RTTLA A& &% H(activity variable),
A 2W S (data variable), 2 24 (next
event variable) n& o]-&a4 & Abefof 4] o}
< A Re] A2d Ay HAE FHE o
e 12 =] ALl F A (first order state for-
mula) o] Fl ol 28, o] A FA ol = A] ZHel)
FA g 2ol B 7} £43A] 7] WFEel o
RTTLS) Abel Ttk BSMe] Mol 15 37}
glo] o2t 2 Azt d Fa S A g

(n=1Agu)— (e N @)

o 7] 4], v ESM2| Ae](transition)= &
u5l, = RTTLY Ae-F4 03, ex= en-
abling &4, he W& gugic}

RTTLe A= invariant 773, delay T3,
real-time Liveness 733 22 F93% S5
5L 2k gk RTTLAA & o83 247
A5 ol4whe] AlAage] wEE§ olsE A7)
28 A Fars, A4S M GES AET
T}

L2 RTTLE 2dH ¥ 74 o 5o|c)
D{wi A E=T)) >O{we AL =T+5) 1
2lm) s @A, wiel trueelx, AAAA{T)E

tZ g, T+5 A12F Yol wert

trues] o of &,

®W1—*W2PW3.

) s @A, wiol truecl®, wis we ol
WAy & o} bk,

G Oln = tick).
fu] 1 gho 2 AIAE tickg AE YA

o]g} o], RTTLS A3 A4 2] 2|71
of Heigh o Fabshg A T Y 4 9l £2Y
W& A A skl gloh e, o] vhge] AR A
ol FA) = 2d# 7 (Modelchecking )4 53
EZA S| Frlol W Al ER EAE A
2% HAAg NAeE PFer] 7} Teslcle

Aoich. el A, o ub & AT A2T) A
A o WAYE &, ALk FLT FE
Ao o) 4513 3lE FHo|Th

3.2 CSP{(Communicating Sequential
Process)

Process Algebra®- o] &% uhje|v}. CSP
(101 w& o Bastg A4k #7385 44 2
) 2o ZRAAZHEL ¢ /EF( Input/()ut—
put) ‘3—; ¥ 3] A (concurrency) =& EHE
gl oleojojch. W W it kA& 4 Habst
7] 28l E s3] machinetf o] &4 3
g Z2AlAafe B4 W E73E AT o
EHE F gleof gk

CSPell A Axleie 712" 288 53}
g 6712 AbghEEAE 2 ek

@ CSP ¥ el 4= Dijkstra®] “gnarded com-
mand” ¢} “parbegin”d] ZAE #8Ad &
o] &gk,

WY Z2A2E Aleld] A& ZE
#al zbd "ol 1/0 commands =2
713k it

@2 2F Ale]y) FAlE
2ol £9 (output) =
o2 ZEAAE WREkL,
ZRA AN GEHE HT
E IAHA Z2AAE Y

o] Fo{zl T},

@"J‘“’—.ﬂ H#le] = 7l= wale] (guarded com-
mand) & Eld = 9o

(ByulE. = ¥ o] (yepetive command )= 43
7= {(input guard) & 7}& 5 glo}.

G A= w3 S o] &sted i
A A & R E L L2A L T4 F (com-
ponent )} 52 YA 2 (access) 517 $13] ©]
=

A A = F A
Hat FHA =
Aol ohE
{source)

LY
a
il
b e

CSPell 4 2]} & 7| A3t ] ol 4]
B Fla gg aryes
OHed R 8i/EHe] %
W g s |2 xal ke °ﬂ€ S°l [card-
reader ?cardimage || lineprinter !lineimage ] =
=8 ZRA A F, cardreader?cardimages}



lineprinter!lineimage”} Wald o2 Sy
|2 ZHgeh o714 7% cardreader®t= =
cardimages YH3|ets Tdolx, 1 line-
images lineprinterZ £ 3le}= F&do|u)
=3 54 712 7 ol ZEAAS £
7] a4 X(::1l.n) 1 CLE ZTd3l=d o
A2 (1) i CLy | X(2)::CL2 | - || Xén):
1 CLo & #v|ahe Aok

@ Guarded W% o] d]gt(alternative) 2 ¥k
E-(repetive) 2] #&

C8Pell A guarded W& ol= G—~CL g2
ZdslY 2 9rlE G2} S (true) M4 =4
CLE +4% o &S 9each o]8g gu-
arded commands ¢ 7}=(guard) F&%
BrEsle Ae A 7)E dad 24 9=
G1—CLy ] Ge—CL: I~ Go— CLpo]H, (i
Ln)G—CLEE Z8E + 9} d & 591,
T x7} yB o} ZAY 2o mel k2 st
I y7} xBoh 2 o mel| yE B
AHL [zzy—m:=x [ y=zx—m: =y ]
o} Zo] THEgc) ghg, wHEe] gH L dE ¥
[ ¢ :character ; west?c—east!c|e| A3 5 x%
E EA9H Fa e west2 904 east2 B
= AL West-i‘%‘_ east SERA A7) 2 q
7HA EEE PG R edE, i1 =0 %
[i<size; context(l);én—'l =it+l]& i=

1, o] AE i =size -2 ne FE 3L o
7ha] HHEE L 2 7 Aol

CSP7 "ol A= W= = w8 w7t 7158
v SRl AR el FEl S RS $ 8 A
<= A=l ok 3= 7P‘ R A e
7 o532, BE HpE Bl EHL F ok
a}ed, 5% 2fSl-r](actmn}ﬁi A = Hbe] 2 wx
i T EE AAH ks Aol slok
TAA R AAZ A28 & A E] e #
ek A7 o] =7] fHE A= WAL A,
3 2 ¢ (action} E7HS] 2 A AL
EHE o glofef gt

3.3 RTL(Real-Time Logic)
RTL[Z, 11, 12]-& A}ads} Apzle] wbal A|7t
L F3sll 223 ¢ ol= 3499 (formal

A)7ke) 7127

-

SRR e R )

language)o ]EP Abdep kA A ZH(timing) 3%
AAEY B E JAF T 5 Y= 8
7] 14 _"’]’EJ sth RTLe A = AF2 S HH@]
Eﬁ] (cccurrence) el i sf+ =230}, AHA
<3 zho] 474 HE R 728 ik
D25 Ak
@A =k Ak2d
A=A ARA
Hel A

®

RTLAIA ol2l g AAES] o B8 ol &
el o2 weEy, o 2al tﬂﬁﬂ A= 2
7H@) 22k Hell A3 o5& xAFhw, o4
Ao Ak tAY e YR, Py &
we | Ast #E "z mdsle] Jehioh
&5 o] PBUTTON1S "BUTTON] F+&"
olebiz &)Y A& TAE 7Aold, tSAM-
PLEZ | SAMPLE+ Z+#} SAMPLE A}712]
Al#(start) T 2 (stop) & on] sk #lelrh
g B g 7] go] dA e A4 (timing) & &
#3}7] 93 RTL A= @EAE vh22] A 9
o 22 e & g3gon

@ (e, i)—A]—ﬂ e7} iAol S e Ay
£ A e A= AR, Y &
£ Aol AlA e it A Abgo]Th

& &, @( 1 SAMPLE, 1)< SAMPLE
AbZde] AWA Al oo AAE o)w)gh),
o] A} HAFT @(e, i) = RTLAA B4 5
23 Z7igoe|d} o] @355 712 RTL
ol 4] Al2wle] glelv] WAg 2kl FAE
a3k}, =g RTL 24l 4=
equality 4] =4 3} universal £-< existential
g Al W13 =] dAAE(A, V, )3 3§
2 Abdd EAIHI A ALgse] Alade] A
he ERHEL FEAC TARLE 9RAF
E%E] HEE 7 E(SAMPLE)3}] E}“Ml
AL(DISPLAY) Sl 2bwkad Ajade] w
el WA E RTLE %83 o= Eh%i’l—

equality/in-

e

A L HENBUTTONL) ! w8 #& d,
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304178 (time unit)1fel] SAMPLE
87t s ook a1, of W7}
dEe EoF 2 ARE PE(SAM-
PLE)=Eoje} &, d<£H o2 3
(DISPLAY) 2.2 =ws|e]o} g},
HAEE FAEshs A4 A7 2047
=+ (time unit)oith.

$1sl e FAE RTLE 7489 ohet
2},

¥x @(@BUTTONL x) (= @( 1 SAMPLE, x) A
@( | SAMPLE, x) (= @(GBUTTON1, ) +30
Vy @( 1 SAMPLE, y) +20(= @( | SAMPLE, y)

474 WA : kel ksl 4 H 7} SAMPLE
917} Bd F 1042059 el
el ZA "o, BUTTON1S 9
10417 29 el 2 84" Az}
CERESEERVE 1=

o] g A7} AR E RTLE =43 spd o}
=3 o] & 4 qlth

| SAMPLE, u} {= @ (/IDISPLAY, i) A
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