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Abstract: Teamwork is an effective way of cooperative problem solving in dynamic and unpredictable application
contexts. The concept of joint intention is the key of teamwork. How various speech actions can be used by
software Agents to form, maintain and dissolve joint intention is a significant problem needed to be investigated.
This paper aims to design a teamwork protocol based on FIPA (foundation for intelligent physical Agent) ACL
(Agent communication language) which is a promising Agent communication language. To this aim, the sufficiency
of the FIPA ACL in supporting Agents to form the required joint intention in teamwork is analyzed first. Specifically,
the notions of the joint-request and delegation-request are distinguished and the insufficiency of the
delegation-request in supporting teamwork is pointed out. Thus a new joint-request action is defined to extend the
FIPA ACL. Some properties of the joint-request are also discussed. Based on the defined action, a teamwork
protocol with a formal semantic description is proposed and its application is demonstrated finally. The teamwork
protocol describes a new interaction pattern, which differs from those of the existing elementary request protocol,
contract-net protocol and auction protocols within the FIPA Interaction Protocol Specifications. The proposed
protocol can facilitate the design of interaction modules in multi-Agent teamwork.

Key words:  joint intention; ACL (Agent communication language); joint-request; delegation-request; teamwork
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8 FE: ARAEZDSRT RIS T Y PR AR 69 A 27 KIE & B A B ABRA KR o) X4k B b, 4K A
ARE ST ol R TENER R %4 MRS TR L —MEFAR O T ZFA. § AT T 248
1%3% % FIPA(foundation for intelligent physical Agent) ACL(Agent communication language)# % E 4 H PA R Z WX
B HT T A FIPA ACL 33 B ARG R 69 Ao PR B A Lo R 4 7 B RS Zaeif R 45 £t
HRETIEDEREAS LHF AR FT BT BHEAFRITET XL RE A TIROFRE R E —FF
FARB AR W F T WX ey KAkid L RUe i T Wk e 5 10 5 R K A F A 6 K AEF R &
) W s vh & 2 32 s, B TA S HX 4832 T 5 — K EAR R EAEX A TR A AR 69350 B A 1552 L

REER: BHETEIREBEE T BRI R RO R A AR Z R

PEED XS TPI8 HRFRIRES: A

Z T Ak R i (multi-Agent system, fij F MAS) i — 41LAH XS BUA7 1) B 98 32 ARG, 6 A TR AR 8 T S0 iR g0l 45, g
W GAESE A LA LA B A AE S5 SRR R R A (W E FXRE)MILMAS AR T —FBr kit &3
M (paradigm).MAS ] 48 A AME 5 4 S PASZ T AME T FOZ 35 1A B A AT b, M &b 8 TS 4R
F ARG A B A B AR A S FARSEIU AR OB AT R P ) 3 T B ST AL S B RE (AP LA
NAEER) )R EE. K8 15 75 5 (Agent communication language, fij B ACL) I & SEPl = R4 SR RE A T H %
K, ACL — H /& MAS 51— T d 22 py 7517,

BA A 22 FEAAIER A ) R0 SR AR AT 28007 2 VR 2 Bh A L 52 2% 10 7 FH B 358 v % 4 45 kot sk o 2 1) 44 1B 11 A
T B B A TR 2 A IE A HAS R AR . R B S e IR AP AT B R s AL ™ AR T
ENENOBUR

FIPA(foundation for intelligent physical Agent) ACL J& 3T JL4F & i 2 ok 1 32 Al 45 1 517, Ol ok i 22 1)
TR G PR LA R O WU bR AE. H I FIPA ACL SCRF AR AT W 17 (query) I %1 (inform) 35 fif 1 ) 4k 24T
o BRI FIPA ACL JUSE & 15 BB 78 43 SRR E T8 R4 BAEAT 645 Bl A 45 i 4 1A +L 23 v 30 i A F 9. AT BRI 5 AT
SRR RBARE I YRS R BRIl FE K I, FIPA ACL 2 75 A8 78 43 32 FF = AR HEAT 1 BAIS 3l 1) 1) AR
JH AT U 4554 DUT 1) f:FIPA. 5 1 31 (speech act) HLR 2 75 AE 58 2 M S FFIC S R T 1. 4EHE SR BR.

AR SCHE ST E AR TR FIPA ACL HEAT HIBA R AT 3. STHRTE T:O X 4 T W6 i sk b5 ZdE i SR (2, 43
BT TELE FIPA ACL 75X HFRIBNAAE A 78 0 1, 8 L T BEE1E K F1EMEQ@ Wil T2 EAHIBAAS T
BT B IR T 2 MG 1 SR AR o 18 3 AR 28 TR S (pattern), 30 55 SCFE 8 1T AR Y 3 A58 FAR R ) 1 v,
SE R A BAAE T 2 3l o A AT BA BNV L« PS5 — BOIRES i DR A BB 54T 30 (1) — Bk

A1 WERAE T BE R BEIRAESL A 2 R T BEAIE SRS, 0T T I BAER A B 1R 1L 41,
FRH T FIPA ACL 3CHF BIBAAS H 1A 78 73 M, 97 R € S T Bk &1 SK 3 E (joint-request), I 5T T HIBA I TE He . iR
PREEIRTZE 3 TR T I AAE b SR A 308 S 26 4 1 T Ui B L5 5 1T R A5 .

1 KEEEEIEEARHE

A B EERCWIIT T 2 AR NG A AT Bl o (0 BR800 A I R I R U TG R PR R
TAMAT Iy« ORAUE T BAIR 7547 3 — S0P ) S8 IC 5 05 B HE SRR I R AR 32 4 M 2 YR I 2532 48 % 1. 5.7 BEL, MB
I3 AR A5 & S AN L A5 4. GOAL.PGOAL 4251 H bR 5 FF 4k H bR p %75 p W& A0 p 35 p ol — FL
7. HAPPENS 7R 3N1E 7 5144 & 4. Doing F1 Done W 43 3 32 7= 3 E 7 41 1F 72 3647 #1056 B UNTIL W] LA S
HAPPENS 1 Done 193, 7 WL 3CHR[10].

EX 1.1. 59 HFr(weak goal,fiiFx WG).

WG(x,y,p,q) = [-BEL(x, p) AGOAL(x, & p)]v[BEL(x, p) AGOAL(x, > MB(x,y, p))] v

[BEL(x, 0 —p) AGOAL(x, © MB(x,y, 0 —p))]V[BEL(x,—q) A GOAL(x, & MB(x,y,—q))].
WG(x,y,p.q) BH#om x MM p HATAEIFR Iik p I &oR x C2RI p LA T 240 RE@ S,
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B AN 1T 58 0, B CUJEK), AR Ll p IRPIRES B BB Ce,p) I SE RS & 59 HAR LA T E AR GR R I H AR 5 1
LK 1 H b 56 5 B 5 A4 SR IR AT
EX 1.2, A4 H bR (joint persistent goal, {7 #% JPG).
JPG(x,y,p,q)= [MB(x,y,—p) AMB(x,y,GOAL(x, & p) AGOAL(y, < p))A
(UNTILIMB(x,y, p)v MB(x,y, O —p)v MB(x,y,—q)], MB(x,y,WG(x, y, p) AWG(y,x, D))).
S RFEE HFRIPG)E ST BB I AR V. T A 8 IR,y RS 7R T SR p 24 LA Y:
(1) x,y B BEARLS 24T p R EGEARSEBL).
(2) x.y BEVCARAE AT (0 e 2% B AR AT p i BL(SEIL H FF).
(3) xy B LAHAE BRAE p C 2R 2 IA A 58 SRS, 77 W A ATT 06 25140 U AR AR BEAS NHRAE p /A —A>59 H bRk
& ¥ 82 B bR 2 B BAE 30 10 A FURF AE, 2 [ BATE BEIR) 4% £, e DR AE BT BA i 53 A7 — AL A 1R B bR A0 — 20 0 4
EX 1.3, Fr4:55 528 H ¥R (persistent weak achievement goal, fij FX PWAG).
PWAG(x,y,p,q) = [-BEL(x, p) APGOAL(x, p)]v[BEL(x, p) APGOAL(x, & MB(x,y, p))]v
[BEL(x, O —p) A PGOAL(x, MB(x,y, 0 —p))] v [BEL(x,—q) A PGOAL(x, © MB(x,y,—q))].
BAFATBG 5 457 28 F A5 (JPGYXT I BA R 52 (0 2 A2 e A0KE p A D — WRR 25 H 45 (PGOAL). ¥5 22 59 923 H A
(PWAG) 2 Ff ALK 55 H AR (WG). B 5 TR 1 IR A2 B 1) PWAG “5 it - HIBAHIAT TPG.
EX 1.4. B4 & E (joint intention).
JI(x,y,a,q) = JPG(x,y,Done(x, y,[UNTIL(Done(x, y,a), MB(x, y, Doing(x, y,a)))]?: a),q).
I 58 B4R A ey A T TE KR & q(WBIHL) A 58 RN TE a 1B FREE B AR, LR B ATk AR 1% 1 F
TEFL AT a.

2 BKEIFEK

AT BAT ARG B B IR HE S O Bk, 20 Hr 1 BAAZ T ACL 1938 Ui =R, X A BB i SR SR R 5
WHANME R FIPA ACL SCHEHBAICGAT B A 78 70 Ve 9 i s LR 11 3K (joint-request) 3 7F, 3 ) A BATE i 5
R ARG AT HEAT TR
2.1 BEEREERIBEK

PAIE B — ) TR T BEAAT B0 344 N AR 10 3 24 o 12 BT A E 4 e,y A% H A p=40 5 T7,p 130
B q=“S= 1048 BRI R T2 RO AR R 1528 B -1 AR 1 E 44 x,y (RBE J7 808 B PR A g S S 3 p.

YENAT S W R, B4 x K y BEE ST p, e xy AME G T p MG 7R E R y #652 x MK,
M ox WE y WREH B R BA R B AR JPG(x,y,p,q) LY IR DL O 5 AR 2 00005 /2 x,y 1% I AR
2T p A ABRCRSEI);@ x,y B AR S AT T 85 28 H AR 2 AL p 4 ZLCEILH A7R);@ xy B ARLE KR AR X,y SR
p ORI, B AN T S, B DA G, 75 T A ATT 0 2048 A A5 BN AN DR T p 1959 HAR(WG).

A LUE H X B xSRI H IR AT B G BN VE L R ), A & p A4S y R E i A X 4 Bk P8
15 3R, BATRRET & A <B4 18 3K (joint-request)”, J5 2 4 “Z2 ¥L 11 =K (delegation-request)”. '& 11 75 B K IE (115 & A
[F) 4D T 5 3 P A A 3 R WAL 3 TR 8 40 SR A A A T I Z2 53

o, EAR x TSGR y WAL M EEARAE BORTE K y S8 py LU AT y DB I BIIE K p 1) x 7K
W FD p RPIRESAE BAE I — AN RS HAR(PGOAL) i 5, i T x (Rl ES 5 p S8+ H AL 0] x A7 X 55 50 y
KT p M8 IRFS, B R A 18 SR IE D 20U I 55— 208 Sex 0] y AR 20 p I 5E 89RES MR B — AN FFEEH
b AT WL BE G SR B8 SO 2L B 3 AN LB 1 sUORIE T JIBAAE — AL A B H AR, 28 2 SRR 3 0l UL R
W, BB L IR p FR BN R FA BT p, LGS A2 20 CRAIE T BAKT p IR SRABARZS T i 3L R A 2 BE 5 5)
FE—BUE R RAIE.

AHECT 5, 44 x“ZBHEE Ry I p,E0 p il y A x BOMSEHLHE x A2 5 p Sy AT ER D x
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OB, BRI Sk LRI T Gl kI S LR E L AEX ML F, 2 x RIN a 58 BB AT 58 i O A
T B2 50 BT, i ZEHE 13 SR B T o YA SCS5 38 Ay B A O 5 T A R B AT SR AN TR 2y IR0 SR A i %
TR B, y FAA KL a CANATBESE U,y AT LAFA F B TF BB I AR & a BPIRES. BRI x,y AN EDR
WEH — A BUE & W TRIETE AR T p IR G FFEE B AR JPG(x,y, pq) . T <LRHARH R Z 0 3w R Kk
AL R W AT 00 240 R DRI e TG 725 78 2 SR TR 5 1.

PA_E 23 # 7 BT BAIER 5 B A X AR TIAR 1 & IO SESR, X 4 T <R il Sk 5 < RAT U RO R S E 4R T
BATUT AL SR BN AR D TR AN 78 73 P8 5 B3B3 Ar, FRATTX FIPA ACL H (19315 3K (FTPA-request) 3 {1 47 %
#r 30 X U

request = (x,request(y,a))

FP:FP(a)[i\ j1A BEL(x, Agent(y,a)) A BEL(x,~PGOAL(y, Done(a))

RE : Done(a)

o, FP(a)[x\y] Ros AT BIE a (ATAT P4 AF, J8 T 54 o OB R LI — 8020 AT AT PR AT S (FP) 55 B BUR (RE)
& X T request [FTE . 4K x AT request ZNVER W 21T x AH1F a & AT H,IF ARG y 2 a AT E X 4
A7 request (1) H bR 2 W5 y BAAR5E K a KT request 5 S5E SCBRZ X Tl 5 # RS2 8 5 DR AW, x KL a ©
58 BN T] 58 Ji B AN T 258 U request (1 5E SCACA B3R x 8RN y, M AEAH ) 254 y R 2008 1 x, H1 JPG (1)
SE SR GBS 7R U AN BETE 1. 18] 1 FIPA -request Ji& T “ZFE1% 3K, A R A2 41 BAIE S AT Bl I O B 210K

2.2 BEER

221 FEAMEEX

FATHE FIAP HEZL Py 5 SR A3 K IE joint-request, S F¢ ATIAAZ 1.

EX 2.1. joint-request(x,y,a,q) = request(x,y,a);inform(x, y,@,);request - whenever(x, y, @, ,4,) , 2L

&, =PGOAL(x,p)AN[[BEL(x,p)A—=BEL(x,BEL(y,p))=PGOAL(x,MB(x,y,p))]lv

[BEL(x, O —p)A—=BEL(x,BEL(y, O —p))=PGOAL(x,MB(x,y, O —p))]v
[BEL(x,~q)A—BEL(x,BEL(y,—~q))=PGOAL(x,MB(x,y,—q))1],
¢, = inform(y,x, p)|inform(y,x, O —p) |inform(y,x,—q) .
¢,=BEL(v.4)A[[BEL(y,p)A—BEL(y,BEL(x,p)))v [BEL(y, O —~p)A—BEL(y,BEL(x, O —p))]v
[BEL(y,—~q)A—~BEL(y,BEL(x,~q))]],
HHp | p=Done(a) "R /N AEHN E L EE.

Jjoint-request H FIPA 1] 3 NIEAFWEBSNE request,inform UL request-whenever T ()7 BAE R ) A
T OB SURE x R y ATBE A B @, JF B 40 p 24 x R a AbF 5 BRRA IDEE AN p, 7] IR y 78
RIUL a &bT 58 RER B B & joint-request 1T #¢ 5 F (FP) 5 HL 1% J5 SR (RE)I T 1 request,inform,
request-whenever [ X 3t Rl

FP(joint - request(x,y,a,q)) = FP(request(x,y,a)) A FP(inform(x, y,$,)) A FP(request - whenever(x,y,®,,¢,)),
RE(joint - request(x,y,a,q)) = RE(request(x,y,a)) A RE(inform(x,y,d,)) A RE(request - whenever(x,y,d,,¢,)).
22.2 WA R AT SCRFE

FE TG SR B AR FATHE— DI AE KA 1 B 5 A A A R D SRR S S R SR KR R
I RE 24 SO O HLAE AR R W] SE .

EIE 2.1. |=(HAPPENED(joint -request(x, y,a,q))) = PWAG(x, y, Done(a),q).

IR A A x B R y 2 GRS SIIE o X F R (HAPPENED), I x AT y 4756 A a (11549
S H FR(PWAG).

A A xy AEFITEMK): 4K x 170 EAK y AT RSB E o, JF H y A x B930SR 4K x,y Z T R
T 5ERK a G FR8E HARPG), R

EIE2.2. |=MK(x,y,HAPPENED(j0int- request(x,y,a,q);agree(x, y, joint - request, true))) =
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JPG(x,y,Done(a),PWAG(x,y,Done(a),q)) ,
Hdr MK (x,y,p)=pAMB(x,y,p) .
By TR x IR SR, IS 58 B (AT M) AN BB Jie, A DA T e B
EIE 2.3. |= (HAPPENED( joint - request(x, y,a,q)); refuse(y, x, joint - request(x, y,a,q))) =
—Done(a)A—JPG(x,y,Done(a),q) .
24 [ BA 56 IG5 R 88 H bR (TPG) S, FRATT 0 20 5 L1175 305 R it 4 1T N, AR I BA B8 . 24 B 5 i AE a0 S8R,
AR ) — 7 (B A4 p) 2 52 Done(a) 3 50 H BA A 0I5 141 BA R 57 3800 5 H R RFEE F bR PGOAL, -
EIE 2.4. |=MK(x,y,HAPPENED(joint -request(x,y,a,q); agree(y,x, joint -request(x,y,a,q),T);a;
inform(y,x,(Done(a))) =[-PGOAL(x,y,Done(a),q)A~PGOAL(y,x,Done(a),q)],
Hrp rhEE.
FT A R 53 0 % 1 AR 282 H A A R A AT A A 7, 141 A8 75 B2 2 AR TR JE K T+ Done(a) 3% [RIAF 2.
EIE 2.5. |=MK(x,y,HAPPENED(j0int -request(x, y,a,q); agree(y,x, joint - request(x, y,a,q),T);a;
inform(y,x,(Done(a))); confirm(x,y,Done(a)))=MB(x,y,Done(a))A—JPG(x,y,Done(a),q) ,
Horp 7R tE L.
PLEFRAY 2 LT joint-request & W s /E,FE1T18 T HE U, R W R J5 11 FIPA ACL 818 58 % =7
o AT A IBE G 3l FIPA ACL B8 b (078 45 P, A0 A5 0 ar Be v 18 F2 R A0 F & R AT — B0 [T AR 547 3l B
oA AT B AE AN BB ORI S BR 1K) 22 32 4 [T BN Be A% 250 T — B0 3R AT 15645 SR A s B R WL IE T R MY 2 1R R 4t
Ny, B N o g PN ) A — SR A DR A BAAT D 11— Btk U SEIRIX — B AR AT BO& 12

3 HMRZEMRN

TEBNZS A VEFREE R A — A ~2 B vk (9 18 ¥R 3244 Rl 98— 03 [5] (9 4 2520 AT 141 BA B4 L A6 A1 2 1 Bk ik
P b T 3 AR A ] B RS (0 AN R SR A R AT R B S P AR — B BUEAN R G IR L. P DU
P AR B YR YE S RGAT A e B D) SR B0 U5 R A EL AT DA R Ak 3 4 ) 1R A8 O R B v R AT
A B R FSUIN TR o, B A AT 9 3% A0 B A 1) R P, T A AT L BN B 52 Bkl 2 1 T L H BT FIPA
ACL EEAAHE 3 R iCIEARGETE RPN A 17 M (contract-net) Bh i« $AZ(auction) Whi.'EA 1A B T 3
RS TR (0 B A A 45 A8 TR AR BRI SR LR IR TSR H 5 ZFEE Z RIWAS T, A [H O T 9
AR R AT 550 T, T 01 SI2 W0 S50 00 2001 T 3 A ) ) A0 A4 555 2 0 ) vl e 72

55 AN [, P BATE By 5 Bl T — T R A 4 28 AR, R R A L AR — AN L [ ) B bR A — RO IR
A0 20X — R AT T AT A 1 1 BA RS T AR B WS B vk A AR A TR AT LU AR 2 AR I BAAT N
) — Bk
3.1 itk

F I AR S8 — FBEE 75 (AUML)! Ui FH A PR ok W B 1 BE7R. 1 26 AT 45 KR 4 44 Initiator 12155 4k
Participant /% 1555 & 1% 3K (joint-request) 7 &, 24 WL F joint-request /7, Participant /R 41 5 5 7= BEAE H w3 (3 52 1 %)
PLAT AT 2K0). I i Participant 1] fig A AS 3 A% 31 B 19 P9 25 (Can 9 25 1 1 A 44, Bl 2 not-understand 79 B BL#H
Participant J5 44 (refuse) Bt & il >R ;B ¥ Participant [F] 7% (agree)Initiator 515 K. HT I M B0 0 AE B i 21824
Initiator Y ] Participant [¥] agree ¥4 & /&, JL I 3244 Initiator, Participant 2 [A] JE I 5 #541 H ARPG), RIS A5 7K i
AT B a. L84 Participant &5 Initiator (£ — 7 B IRBIHK &30 1E o C 5 B (done), B & C A 1T 5¢ J
(unachievable), 84 # B J5 5% (irrelevant), # A 57 438 5 (inform) % 77, 5 S 2 W8 77 Wl [0] 52 40 3 A B A (confirm) 7 &L,
DAASE (41 BA KT T Bl A FRIR AR TR 1 3R] 45 75

T A0 B BAAS T 2 R AT 45 RS 3 Initiator FLT B0 1T LAEUEY (cancel) K Hi 1 joint-request 18 3K, b s 1 13
k.
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3.2 B RIEX

Initiator

Participant

T
I
I
) 1
Joint-Request :

>

Cancel

I

Not-Understood :

Refuse

D(

Agree

Cancel

ﬁ_

¥

Inform_done: inform

>
: v
Confirm

Inform_irrelevant: inform

Deadline

»<

Confirm

Inform_unachievable: inform

—mmo

Fig.1
K1

Confirm

Teamwork protocol in AUML
AUML #iidk (¥ 1 BAAZ B 1ip i

]

B 1T LM A T A A L A 28 PR N P B A 2 i 1] 2 R, S, 3o BRI (S ) D BDIRES e
FR YR IR AT S FAEGEIE), I S, YIS, 84,855,856 A A, 0 WA A H AR 258 HIBARIE
A HARA T ek K.

Fig.2 Semantics of the teamwork protocol

Kl 2 RIAAE H LR E X
Sy: —Done(a) N—JPG(x,y,Done(a),PWAG(x, y, Done(a),q) A q),
Sy: GOAL(x, O w)AMB(x,y, PWAG(x,y,¥,q)),

v = Done(a) N[PWAG(y,x, Done(a), PWAG(x, y, Done(a),q) A q)],
S3: JPG(x,y,Done(a),PWAG(x,y,Done(a),q) Aq),
S4: Done(a) A MB(x,y,Done(a)),
Ss: —Done(a) A [MB(x,y, 0 ~PWAG(y,x, Done(a), PWAG(x, y, Done(a),q) A q)) v
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MB(x,y,—~PWAG(x,y,Done(a),q))],
Ss: —Done(a) A—[MB(x, y, 0 —~Done(a)) v MB(x,y,—q) vMB(x,y,~PWAG(x,y,Done(a),q))].
U AR BRI O BURES 1 F 1S E L R
e|= joint - request(x, y,a,q),
e,=agree(y,x, joint - request,T),
es=inform(y,x, Done(a));confirm(x,y, Done(a)),
eq= refuse(y,x, joint - request) | cancel(x, y, joint - request) | deadline?
€5=€6|€7|€x|€9,1j% H
eq=inform,(y,x,—q); confirm(x, y,—q))
e;=inform(y,x, 0 —Done(a)); confirm(x, y, 0 —Done(a)),
eg= inform(x, y,—q);confirm(y,x,—q),
ey=inform(y,x, 0 —Done(a)); confirm(y,x, O —Done(a)).

4 M H

HIBNTY 2 AR RGIE G T 2 3 A € TR 58 S e 1) A8 45 18 SR A7 1 BA B BURT BURS £ 52 2 B 855 T 1A BA B & 3K
iR 18— BTk b L 48— AN R 2 AR IR IR, BT &R B AR 5 Nk TR 3R UM H P 8 R AR M L TN 11 i R
PRI B 2y PR 12 IR H e RO F AT 8 R B SRR AN 5 v B S A A AR A T AR BRI
RT B M H 2SS R4

Y T A 21 BA AT B — AN 3 55 1% 3% 5 A4 45 Monitor, Detector, Identifier iX 3 AN 344, & 118E
B 5, 75 T A B 5 RE S [R] 58 MO 12 T AT 45 Monitor AT 45 /2 WS # f  I, 2 R LA (5 5 554 I, s R
(joint-request)Detector F1 Identifier Bt & AT i f& 12 W4T 4. Detector 24l Monitor $&fik i B I #1415 U8, 1 56 R
TR € AT RE IR R R AR S AR Tdentifier 421k (10 W0 DXCIAE B E — 20 12 W7 Y R AR IR B, o B 15 IR
RIELGHEIRE T R

T HL Y ) B2 22 A8 L, A4 BAEAT 064512 T I AT B8 H IR — 3, B BOR 2 B2 W R MCAE 1B B I R AR
BELE R ¢, I %)) Monitor R 5 55 % 7] Detector F1 Identifier /& 3% 241 [ L W0IR 2545 JEL (B0 AH 5% 1 i 0 4 b 45 #4015
K0, 1 3R (joint- request) AT HUF& 12 Wi T 45 . 44 B B 6115 3K LL 5 Detector 55 Identifier i JF 45 P AT AH S U1 4. RS
A PR, BA N AT T i 3
FAE B . B n(n>n) B Monitor Identifier Detector

%, Monitor &I £, Ik %I () = L L i
WREEALENEE R JointRequesi(mpa,q)
Fi Y [ A R, R BN 5 5
N o (7 N ' b 2
),IJ_]JJ DA @ﬁ\ A ap iﬁﬁ!ﬂ% (cancel) Agree(d,mjoint-request) Inform(i,d,c)
t W %) B & i 2K (joint- Inform(m,i,~q)
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