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Abstract In this paper we propose weak monitor congruence as an observational congruence relation

for CCB (a Calculus of Communication with Broadcasting) which has been proposed by us, and give a sound
and complete axiom system for the weak monitor congruence of finite agents. Weak monitor congruence is the
largest congruence relation included in observation congruence which is defined in CCS.

CCB is a process algebra for broadcasting. Because a transmitter of broadcasting do not specify receivers, it
is useful for constructing extensible systems. The advantage of CCB is that a transmitter can know the number
of receivers after broadcasting. Thereby the transmitter can certainly get information from all the receivers.

Though CCB is a extension of CCS, we can show that observation congruence is not a congruence relation in

CCB. Therefore observational congruence relations for CCB have been required.
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ZZT, AR A BROEXDP SR SINL,

e Ml PP+P,=P,+ P

o M2 (Pi+R)+P=P+(P+5)
e M3 P=P+P

e M4 P=P+0

X 0LTORE ™. F OHE LD E ORFROEPIH D%
L, X i EDORHPTHA—FERTNB LW, 2751, af® i3
WAL P ThoTHE S XV,

HHL, X280 E0STOBRSR (X K ) A af™ F »
T EFOBELOLLE, X EEORIT, BRETHDEV,

T1 a6™.(b1°.P + P) = af".P
¢ T2 P+R+a(P+Q)=R+a’.(P+Q)
if mon(P) C mon(R)
o T3 af".(P+0b°.Q)+ab™.Q = ab™.(P +b°.Q)
T4 ol P =0 P

¢ El1 (E(iell) ) P’)|(Z“€b)b (6:)™.Q%)

= Z(ieh){a (B)™(P1Q) -
6; € {1,7} or a; ¢ mon(Q)}
+Z(z'e.rz){bi(¢i)ni~(P|Q§) :

€ {,?} or b; ¢ mon(P)}
+Xien) Z(jezz){ai(ei)(m"*nj)-(P“Q;’) :
a; = bj,9,~ (S {', !},¢j = @(Hi),m,i —n; > 0}
+ Lien) 2(en) 1i(65) ™ mI(PHQ)) «
a; = b]‘,¢j € {!,E},a,- = @((bj),nj —-m; > 0}
+ Ltien) Lijer 1 ()™ (PIQ)) :
a; =b;,0; = ¢; € {7, 7}}
o E2 (ZUGI) (). PH\L
= Z(zel){al D)™ (PI\L) a; ¢ L}
+2(IEIJ{al' {P\L):a; € L,0; € {!,1},n; = 0}
o B3 (Y enai®)™ P8
= E(zef) S{ai)(8:)™.(P/[S]) 1

EHE 6.6 200HBML—V v b Pk Q O%filkrs
E%.Az PoIEREINS L HIE, AP = Q&:i<o
SIT, RER A BROSER P OBREND,
e Mi1-M4, T1-T4, E1-E3
e T5 ad™(P+ Y ep all. (Ql + Py))
= af"(al.(P + Xy 0!.(Qi + P))
P+ z:(IEI) F)
e T6 af™.(R+al'.(P+ Pien o (Qz + F;)))
=a0".(al(R+al®.(P+ ¥ ;cp) al®(Qi + P2)))
+P+ Y ien Fi)
if mon(R) C mon(P) U ;cp mon(P)

M1-M4, T1-T6. E1-E3i3%4 CCSDE/ A ¥
BEAL, 7 HAL ERHEHICHY T 5, BT, SERRe
Rl EMEREROEEME/2DIZTE & T6 IZEETH
%o T5 & T6 XT3, f) P & PIHEA N> T DI
RIS 700X ThH 1) | BRMICIZHES.20%R,
DI TN B,

CNLAER A & AW, ROEESFET L2,
BAHRT—V = v+ OMEREST L BERSRIZN L
TRETEETH b,

EE 61 PLQFPERI—Yrr e d, S0k k.,
P, Qiff Ai+P=qQ. 1

EHE 62 PLQEARI— Yoy hbdh, L&,
P=,Qiff A+ P=Q. ,



T BOEME

IBTHRRAE I, 7u—FFr A bolvnr o
T AREE LT CBS AREEN TV, 70— F& ¥
ANEEATD-DITIE, [HT—Yov MEEER
BLTWEWARY M 2 TLFBETH L, —#F
WKENREOREBRIZE > TEENLS, CBS TR
Foa XD — REFENDHERL ARV ML (E0) K
BEEBZHVWTVS, 074 A — FE2REEB
5 F s F 4B (synchronization algebra)lt2] o
MEBERTELIEIZH S,

BLGEOIRERE Kb ) IZERBE mon TR
LTwa, ZOBERBEOF LI, SRof&te LTE
HEBEELLZLIZH B, 1 LT, REZOSER T2,
T6 OFEFICERBMBESEDNTEY, ThICkoTA
BRAT L OBEICRETL LD TET,

FTAAHD— FEAVTHEHEEEHWTLZOKE
IZ#E %\, CCB & CBS 0EELZEVIIZEZHICH
b0 CCBTRANY IR T7U—-FFY AP LAZ—-Vx
YMEIEDANRY POZBEREMB I ENTE DL,
CBS TRENIIEETH 5, —RICTo LA REFIF
FMOBSShwiw, ¥4 A7 e V—T52HNT
C BEBEBEBRAIEBTELRNI,

TCCSI @ & 91z, BEE OB&% Lo 7a v ARH
LREENTWS, TCCSIZ 13 1BETHLH, ¥4
ATI P ERANTTO—FR Y A M 2BHTELEER
SNb, Thibb, 70— F¥v X MEfEt b OXFE
FEORBIZTCCS D& ) 7ot ARBUIKEEY T
HHLEZOND, Mlih, TLTEFDL) ZUFISEE
AOWTERENAY 7 b I 2P VAT AL TRERY &
BICBITT A L2 EATWS, 20X HBIZRL
TCCBIF#ELTWA,

7O ARBITL 570 — F¥ v 2 b oigidicH
TAHRE LT BB ohb, ZOBETIE. CBS
DL—T Y ;2 SCCSDL—V v MIEWRT B AHE
ZxRL. CBS & SCCS DHBREHSMIL TS, [
FRIZLTSCCS 124 %5 CCB DR L 2185, WEEh
HIXCCB OB ARD, SCCS TEDLI ITHREh
BHNCERA L 72D,

8 &bHUIC

FALE 70— FFr A MEIZEOZEZR 2B L
WTEDLIERERL, 20E) 70— FFx X+
RIS LA 7o AR & LT CCB 2 RELTWS,
LA»L. CCB TREMEREFERABRIIZLZNIE
ASHIRELZ 7 o T 72,

FHEHT, RLGHERSHEBEASRLERL

72o FRERSMITEBIISMIZ& Eh, »o CCB OiEfT
EREET | ICL o THREShIBOKRELBETH S,
/o, BERAFEHERSMICE I RIKELE
FRECTHS, €L T, PBERSEMOTEINAEDZ, ~m
2RO CHERIEBIC oW TER L, BERSFROM
~BOFEEFHLPII LI, E6I12, ARL—V v b
DFERAFIINT 2 RETESLE AR A ¥ 54272
Sk, ¥5IZCCB D EZHLPIZL TV EE
DT, CCBICEMMEBOREEEA LTHIRT 5 2
LEBRAEPTH B,
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