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A Alz=gle] Wd, Bk ols, AARE Al ALRES YA A3 oy 7kA] 7Y
So] ZAFT} B =R AE o) AAZF A2 WAS 93 AW RA s-Calculus S A
ofskltt. §-Calculus o 7Fd & 54L& TmA 29 o]FAowN AZEe] SFd wpet ZEAA 7T
o] e g T ZRA2TL olFetE e BT F qUth s-Calculus & AEEHe] ZE A9
olsdS RATLEN A|2¥lo] FiHdHel APARE WA StaL, Z2A 29 e uE HHH
548 e § ok 2 =iolAE §-Calculus o Yy ouE Awsta oAl o8 EAS
=248k
1. ME P = Inaction
} . | PP Parallel
Adiol HFH Al="E wlg Tii akaL %@6}74] |[P+P Choice
TH o AAFELS FELS TRAX | A(a,n),.P Action
TR FAEY 4 ZEAAES FAR ot v | P\F Restriction
AAE FaRket) o9 e olF AT Al=EE | P[Q] Nesting
gAska AFsk7] 918l w -Calculus[1],  Mobile | Pofy (S, L, U, E) Scope
Ambient[2] 9} & ZE A~ EH‘I‘[S So] At ATt | M: P Movement
ey V)] TE A =2 AFAA oA _
S ®asl=d A oko] 9ltt. o] 23 EAAS & as) M ::=in, P Move in the P
7] 9ste] o)lEBAS wFE] Yo ZT2AA 49l |oqttP MOVG_OUtOftheP _
- _ i | Pin Permit the P to move in
§-Calculus 5 A|Feet. 8-Caleulus = =242 of | P out Permit the P to move out
TS B Y F e ZEA EHAO]U%AO]ELEC’H | get, P Getthe P in
A, AEH S4S BAEa 24T o le = | put, P Put the P out
A2 ol | P get Permit the P to get in
| P put Permit the P to put out
2. 8-Calculus
21 Overvi (23 1) 8-Calculus 2] Syntax
.1 Overview
E“—J O]E O] = £A48 BATE & e, oF § 1o o UrE‘r”JE}
ﬂ}_ol_%oﬂ = 7\] go] wshel e IHA B4 (2) Parallel : ¥ T2 A 27} EAl] HHFA O
g+ Uk AP H s e
6-Caloulus & o% = =i B7] gH O ol Fod (3) Choice : T ZZA2 % 3hjrt Ao} 4
0. mE 54 ZRAAe] F2Ee ojgor Q7 ).
Al 25l ‘jxﬂ—% el WA 5 gl FHe Ada (4) Action : n9 SHEZ A NM g = t A7}
A EE?l EA4gE 2 A 20l tiafA= H]5 7] 4] o] Eol EAAY Ag Eg Aes T T2As pE
T 518 A 2 &) 3k}
2.2 Syntax (5) Nesting DAEZAMA P ]’Hl?“oﬂ EZ2A Q
7F EA gt
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(6) Scope : JE/H]/\ P7} ZEEE A7t w=
2712 Yerdck. 1S time lower bound, u = time
upper bound ] t}. JEH]* P77} 4 a & A3}
H FEseE AIZE tel tHO}O% I<t<ug¢l A9 =
ZAZSE, t<l 9 A TEAA LS, u<t 9
Ae ZEA=UE ?'Sﬁiﬁ‘r ZEA~ P A
= q]ﬂ%lio}o] ulxgﬁL 7510 J.i,q]}\ EE /\1 E??}
1=
(7) Movement : EEA| A9 o]F&
RN o]F F7] WA
I e gk st T 7}2&
FHMof wef HA o
olof thet > % 147%}_

<3 1> §8-Calculus €] Movement

573 olF ZEA

inP Request(Active) A4
outP Request(Active) AFA]

Pin Permit(Passive)

P out Permit(Passive)

get P Request(Active) P

put P Request(Active)

P get Permit(Passive)

P put Permit(Passive)

o]5 Z Request o] Ao vk APA T t 7} EA)
3tl. Permit ©] % A4S Request 7} 2w 7] 7|tk
elof StmE Agaet APAIS G = gl Wi
ot}

2.3 Semantics : Transition rules
8—Calculus ol ™3+ semantics = & 29} Zt}.
<3t 2> §-Calculus ©] Semantics
Qin inP
In Action w(m Q)
PI IQ - P'[Q]
ou tP
. PP Q
Out Action (P[Q])
P[Q] 5 P'l|Q’
j Pty
Get Action (P11Q)
Ho= i
Put Action P—FP Q —Q (P[QD
P[Q] > P'||Q
P é) P’
ScopeCT
PO (S, LU, E) Sp 0% _cu-g(S, L, U, E)
P —> P’
ScopeE — (u>0)
Pojy (S,L,U,E) > S
pSp
ScopeTL —(1>0)
Pof (S, L U,E) > L

b
U-U
ScopeTU — (u=0)
Pof ,(S,L,U,E) > U’
b
E—>E'
ScopeE c— (U >0)
Pofy (S, L, U,E) > E

In Action, Out Action, Get Action, Put Action & ©] &
Nl wE Ei*ﬂ’\A E7] ol s YEIL Ut
Out Action, Put Action & U]5-9] ZZA| A7} 5l o= 1}
7he Aolmg o L2 A~V g L2AAE E
33} a1 010{01: Shthi= 2710 E3HE 1| InAction
GetAction & 7 9= mlo|a] olo 2 So]glof slmz
A= Jé?fﬁ%ﬂrﬁ]*)ﬂ °1°1E g 2xdo] EeT.

ScopeCT = /‘]71}4 AaE vERdTE. A AT
TP = tAgte] AREW AV FaE § 747t
time bound ©| A t ¥k &o] =T}, ScopeE & time bound
Well P7F A4 59 7 9-°]th. ScopeTL 2 lower
time bound ﬂoﬂ P7} 259 lower time out X 2 A
2 gojzt 7 -g-o]t}. ScopeTU -2 upper time bound 7}
0olP =& E‘r% Aejol M= A5 & © & upper time out
ZRAM AR JoJZkeS %3k, ScopeE = time bound
el A= AAEA oo gt A7t 7sds
o m|gtrt.

2.4 Graphical language
8-Calculus &= text 2 HAE A|2ElS AlZpH oz
olalsh] 918 1 Qolw WA 4 Ak, e
3 Aoj= Inthe Large(ITL)2} Inthe Small(1TS) + 7}
A2 vylo] TAET.
(D ITL = A28 AAARQD Brlol A T2 A2
o5& XATTE. AIEe] e wef ZEA
27F o] Fshe As ARA R AT, 1
Hup ITLoIA = Z2A 9] ol H T4l A
duks fdetn® 7] A2 dig
4G AR e T@A Back, o 2
= ITL A of o]},

cG
)UP
GC

(ZL¥ 2) &-calculus 2] ITL A

(2) ITS © Z}7te] =2 A~ B 2+ T2~
°of A8 dAE BT, 4 JH 9 &
A, Scope ol 93 HE B 5L 2AEH
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FEsh. 2 TS oA & Zh7he] Z R A
29 P& FHEE AAHQA TR A 20
wAYS o 5 i 29 32 TS BA

(28 3) &-calculus 2] ITL A

ITL3 ITS &= A2 X3 Zo] vz ueha
o] d7kx o] WAvto R A AElO] S WG

xdal7] o]¥rh. weka s-Calculus A= F 7HA
WEZ A&ste] Al AElS WA sk ITL 3 ITS 749
o = OH 71—7]—/] 1:]—7(‘10 EQ]-O}UJ] EA }‘]Zl'cﬂ
o) 5} Jf‘mﬂi«l AAA et 2b T2 A2

(

A @AE 5 e 5 9

m
x

3. &N
3.1 ol%

§-Calculus = X ZA|=9] ol 5SS XA Ao
H ZEA~9 o]FE FI Y 5A4E xdd.
§—Calculus 9| A 9] X Z A~ 9] 0]%0 o= v
Fd gy

(DAAA olF @ ZEAM2 EE ZZA2~7F X3
d A7} AR FrHH o R o]FstE AL 9wt
t}. Railroad crossing system 5-©] ©] <] EH%@D}.

NEA ols  ZEA29 HA A= WA
AR thE T2 A 27k BAVE WS o)L
2 xpEst. 2 A FR-AA 2he] #A W
sh, ZR2A2~e] e Wt Fo] o] ettt

AA ZZA 29 o]Fo] gluetE JdA o] 59
=S B3 Tz Ay nE 54 WEs o

§-Calculus = £7] o] & &3] Z2A429 o]%
S Aojdtt, BE Z2AAE §7) Qlo] o]Fd 4
glomn, o]Fe NEA] g whAA OHOi Atk o=
=9 PQ[RII® 4% Reo] P HIo = Ye7] 9fsir=
HFEA] QW R Yeo= AAS AAoF s, uwbA
Pt Q & E5F9 s|7b7k Slojoprt P o] Hro = g
T Atk

3.2 Hel

§-Calculus = ©] &2 5AS 5 <5 4 o
Fo Wi meAze] ¥dol fsett. T wax
2 FE s A S E3ee T2 A AT =71
o F AL X}l T RAA7F oW Z 2 A9
A o] Adejel el trEA F2E ¢ Uy, ol
54 Alxdle] WAE B4 A gEo 2 s QRS
Alz=glolygte o & fﬂrﬁoﬂ olsle] AAEA Eotd
st JEl7F 2 4 S-S vy,
4, H|MEN

m—-Calculus &= Robin Milner o] &l 7]&% o
A2 BEAS FE UFEE AL ggolt),
n-Calculus &= &21 %+ o} 2} value passing & &3t
A4 Ao ¥wgE Fal A oS s
UTH. 1 o] Fe] FHVF AFAoR =evA] &
- Oi Qlete] o] s e SHelA o]dfist=tl ofel%
01 aL ol Exd ol 3ol g AgHA o},

Moblle ambient = ZZ A ~9] o]%L& THEY]
i/ﬂ] t<=o]t}. Mobile ambient = ¥]57] °|&
dotRom LR Aol FREE o] Fol Aok
H 3ol Ambient o MdS =stAr. 1

2A|27F Ambient & 53l Hi %538

7}7}o] IR A|ANRE HLS Al o9 A

AAE Fotstr] offdrh= Az o] AU
aIcqusL 207 ol 5S AT Wyl o}y
7159 Text 7]‘* —*E*ﬂ oo FrASE FEj=
3 Hdate o] TR YT& o]
CEESE 9 A mE Al AF ] ?_“d*éﬂ
oA 24T + vk FHo] .
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GAdet7] o1 AAgh o 3 o] zt
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5. of &

A A Z F3te] §-Calculus 7} A ~ElS ojw A Ao
st HAsh=A] Abm )

EMS(Emergency medical service)A] =812 3215 H
Qo ok Alxglolth. EMS Alwle] Aok}

Fe vt g

A3 A Ak

(1) 3] elzh b 99lel o] e,

(2) WA BAAA FFAE WA,

(3) THRAE B AN olFste] FAE o]

%3k}
1) Wt 917449 Aele 10 o)tk
2) Aol £F F BA4E 3 el TR
St
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(4) 27F Welel] =2ahd B2 #As A=
Eig=
9 4% o]o tidt s-Calculus "8 A1 HERATEH

EMS ::
H::=
Phone(call, 1);. Amb(go, 1),. Cure(cure, 1)4,. H || HM
HM ::= Ain: HM || A out: HM
L:=Ain:L|| Aout:L
P:= Phone(@, 1)1.A get: A put: Cure(cure, 1) 40
A ::= Amb(go, 1);.out; H:in,, L: get; P: out,, L

:in; H: put; P

= L[P] || H[A]\{call, go, cure}

(7L 4) EMS A]=E19] §-Calculus ™ Al

(1% 5)EMS Al2=El9] ITL WA

(722 6)EMS A 2=Elo] ITS H A

A 7ve] 320 wal EMS A]2Ele] S A
Ll S s

(D t=1: 9] fre] At Wy

(2) t=2: FEF7} ¥e A= we

(3) t = 3 DA W wro g e

4) t= CEEA7) 3R] 9 AR o)%

(5) t= 1 D ERE PEAR 21

(6) t =26 FFx7} tg%gi o] &

(7) t=27: F527F B ko= o]F
(8) t=30: &A= HHdo= &4
(9) t =90 : Ao 77} 2

Aok e Azt EEol wEl ITL GAol A Z2A
17 <t <26 A

sEo] o523 Wk, 1Y 78

el Aol ITL BAE et

(29 7)EMS A]|=E9] ITL HAH(17 <t < 26)

6. 2&

P omRe o]E4S Ay 99 ZRAA g
¢l 8-Calculus & ASFeIATt. 7]E8] Z2A) TE
3 ogel AAe 114 ol Ade Eddo s
ol T A A LTS AT A H F3F A
g AoE Fl v AT BAE s
AlZhel] whE LR A0 o] T LR A0 9H]d
W ek Sol dis) FAT & elgin
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