KIPS Tr. Software and Data Eng. AEUA St 7189 FIPA-ACL Q012 47 29

Study on the Illocutionary Effect-Based FIPA-ACL Semantics
Ja Rok Koo'

ABSTRACT

One of the most important aspects of the research on multi-agent systems is the definition of agent communication languages(ACLs)
and the specification of a proper formal semantics of ACLs. In this paper, we propose an illocutionary effect-based FIPA-ACL semantics
which overcomes the two traditional semantic approaches. The key idea of this new semantics is based on the semantic concepts of
success and satisfaction conditions of illocutionary acts in speech act theory, and the common ground theory-based framework. As case
studies using this new semantics, we define the primitive speech acts of FIPA-ACL such as inform and request. For the strengths of the
proposed approach we illustrate our new semantics on an e-commerce agent purchase negotiation. Also, we compare this approach with
two traditional semantic approaches for ACLs.

Keywords : Agent Communication Languages, Common Grounds, FIPA-ACL, lllocutionary Effect, Speech Act Theory
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1.M B a9, FIPA-ACLS =¢te] tiido] =& shve §4S
Zta gl 5 At ofu| o] s ool ES A
o o) HEAE o} (Agent Communication Language: ACL) A1A QL el (mental states)Z ojHthH= Aotk dE =
o] A7} ACL dofe] FAghel o|m&(formal semantics) o], FIPA-ACLell w2 ™, oo]AE 7} o o] HE ol Al WA
o oo]HE W t}E oo]AE A|xEle] ZQd AT Hof ¢ & delax & w(< j inform, ¢>), A3t F}
o shrh Holgtth TEd Qo= tiFE Searledt = ooldE b ¢ 2 W] AFss Holth 1#d BiE
Vanderveken®] ¢13}8)$)o]2(speech act theory)dl <78} a7 A&l dE 'YW gF JAAFI FFEo] wEsitta gt
glom AZEQ ] oo|AE E: 2RS sl o LEE JPdS AlSARL g EHddA = AeAol7]
mul opuje}, PAH| 29l B AL W7 e e ol ¢ & WA & 5 e, 0115 Aol [ T vE
ZEJY QA4EdE 7 ABAA gtk vedkdt ACL delHESH A28l AART} 7t ¢ & W7 ARG Aol A
A% FIPA-ACLY] o173 Fa3 aol Hu glon,  AWA ohdA=A ATE + gink. upepr AiRle) a4 A
OJAE A3 AL TREZA dy ArEd 1 JrH1-5]. gk 7)uke]l Z )9 ¢ A(mentalistic attitude-based framework)
© FAE A5E F F siue @3S 7K ek o7A
+ 4 3 9oyt As] B Bk 7HdE ool AESH thek AAA ZZ(sincerity condition)
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o] HEE AMESEE Alststn 9o, /HE #7 (open 3 (illocutionary force)< Asta 912 5719 HE FE 9%
environment)o| & T2 do]HES A 7fele] AAA A (intentions)& YERAH ARUA I 6719 842 4
+S A8 5 . Hol glEd, AFUA LA (llocutionary point), 1FHA
ole] wkal], AL3]A A<lojd 7wke] ) 9l9] A(social 249 A4 (mode of achievement of an illocutionary
commitment-based framework)el]l 7]%3F oJv] &L 3¢ point), ™ A -&(propositional content), s=H] X A AAZA
Aol T3 R AE A FAHAA o] FA|aL QoA <] (preparatory and sincerity conditions), 12|31 73 AHE
AAA AT ZYdYae] EAEE AsA R do|AE (degree of strength)o]th, 28d), AF W= 39 671
9 AMJNAR AeTte] AdAAER of g}, AL <Y Fol T8, VEAH] At dE ¢ wEx
olgo] oulo] thdt JALXI §loA I FAAA onE (conditions of success and satisfaction), L2]i A FWZ
2 WA gt o & W, s do]HdETF Asta ol ot dojsty FA lolo & =g A AdABdAI &
a? @9 TS AJFES ul, 1 AojHEE RIEA oS Agtt oAl deE), AEWA PO AR tE FAHLLES
AJA AL ol sh=A], BT 01009 2E st HA Azl fe thekdt AFFA Ty UHRUS dAsEd,
2 Al o] 3 (propositional commitment)©] ¢ o hHEF A< ol ANAOE tget dojgH A dF EH B =%
oS StAlsk=A, LAl siQle] AHAIA Adgke] o]ygl o] ZE ol F& uEY V|ZE AFErh ¢, Searle
AQlolefoll LA FA7] wiel dle]HE Fx9 H<) 7} Vandervekend =73t vle M2, Astafd= 5
olgieol tigk Wy #Agrt WEshA gk 5E, ML I 712 718 AxEd 3 2 A (llocutionary point)o] EA|sH=H,
D AL A Agkgdo] e E Y] el Al Adeke] owE #4317 (assertive point), $1 % 3H7](commissive point), ™
= g ek 270 ok g4, 6]. 2 3}7](directive point), A1913}7](declarative point), ¥ &3}
=7l th3te] A8k (communication intentionality) 7] (expressive point)”} ZZAEo]tH3, 5, 8.
o] Al8]4 HJolgPe] FFA(social commitment attitudes)
I AQle] AAIA Aol FA A A (public mentalistic 22 oAslEieel MEZ 3 obExA
attitudes) & EF X3, Y Ju|ELS FTELAE WA AFWA Feo FARA BHAAM Y B4 utg) &
(common ground theory)dll 71%3tal = F&2A 7]k o] AsaAe AP dxUA 3 Fet BAWE PE ZE
ZHd9aE ACL on &9 oo Atatuat gt 7} o, 2 43210e Ad2HA ot 2E& dubAel on &
AE G FF Z ARl 39 AFgFol neHT| wid o2 AHolHr}8]
dek 2ol HaskA I c gabe Fol A oR WA polA Fo AmuA
Ao oo} 27eA Azt ol Azt T 2 848 AAsta, 2 £HdA] Fo] BAWERAS W
U 21, ada FEE R glE] AuEo 3%eA A=
eIl Ve Zeqlf st Axud &b 7uke] 9 c sate Fol Enlzdel s AREE WA M P)E
PES AlRketa, Al R o] ZY Y 2E FIPA-ACLY] 7374 gt (presuppose).
g3E4 9 inform, request 913139 (speech acts)oll thal] & « Bt AANZRA Fo) 9 SH AR = A d w2 (m)
|atH, &8 d=2 AAdA Y (e-commerce) dlO]HE &1 o] ANA AE mP)E Fo 7e Az mas)
T3 3Hagent purchase negotiation)S A|Algheh. 3 2
w=Ro A Aoksk Zyel9aE ACLY tEAel Fo on A& W, IA7F Aol Al ofn W] FHoA 3ka}
2ol Jjole] AAA AT s)ure] myeleael Al A M) g Zoggy AFE e wge(BHB7] 23 <directive
o3 7uke] Zeolgas} v a A g}, point>9] atite] Azt ee] s oA sjAS otd
o5 2k
« gzte] Wle] 9L AR A 1E FEE AESHE
2. 88 97 AolEHAENA 2.7,
- olejgt ’\]Eoﬂ A, §P7\}L ARpel A AL 5 e A
Azt lolB2L dojEo]l HRE AFste=d 82 F . Hlojo Uéxﬂlﬂ_g_}_}]% qu}_7} nlgle] soe A
AE Wk ol P AT F AT W o] ) = Aotk Ay L27),
= 3-8-F(pragmatics)9] oot As}a$o] & Searle CBAE 12 RS 4 glon 1 T8 o4 siHa
of AAA=, st AFgE e 22 =S 9l &8 AABTH(ZH 2 7)
837, 9] 2389 (locutionary acts): 3habol 23k culxEo R sl Ayt 18 /)2 29 e
B4 Be(2A)E, Adx WA < (llocutionary acts)E Ar 2 TARHAANZAT 23 A5)
slxfol] o]3k whelo] o= 9l 9] u|(intended meaning)E, <1
E4 P9 (perlocutionary acts)= 3hAbol] o gk whslef 9] o] a3d), e Aoz 9w HAs A 5 gle
Adg Terh AdxuA @99 Fad a4l AxdA W, 27b Zka A e AEAd dEE 24 Fx otk



wheba] AZA Ao FeHQ ol = Al Al
A Aol A& T AUtk dukHRl gujReA, FP) FH
o] shite] ARWA F9e oW wA FHoA FdTH L
2 gy, w3 #H g AR Sdud O &
Wl A Agte] glo] FddTta w3 5 glom, o &
= HAS Yo AnuA FAES deHelgty & F
oh;}

AT

2, AP geel st 7]EAd Axud 899
W22 P99 HAEe] W x(truth conditions)
I 2 g9 AxUA 3o A& (direction of fit)e] ¥
F(function)® ZHE + Ut} o) HAWES #= 7|E
29 AFEWEH FYELS TE9 HAREol AAANA
od WA, @A, ®E g RS A8 el o wl
Z%7] wioltHsl.

AR, svhe] AEUA #97F do]-A A Al (word-to-
world) AEWewe 7hd A9, 1 P99 HAEo 1
gole] FAol] mE EeA Fo]H wWlo] FwleA ¥
Heh olE E9, F457] AxA 99 wExde 1
E9] WAL HezAad Itk

=4, shte] AxUH P97t Ao AA-dol (world-to-

w i

word) A$WFWS 7ML BY, B4 T YA 1 B9
g WEA7)] ekl 1 B9 FaelA PANES Fo
2 wETh, wele) Baolq WA 9% 5W, T3
71 g9st ge A9 R s ARPNEL A9
4 wEzAe B

2.3 3&270|&(common ground theory)

1) B30 (plural subject) #A9 Het
(group belief)
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) FEZANE
Traum«] =il A A&k 24 (grounding) el & 7l
gt #7tE ARE olFlsty] Y3t o= Hr F
ZA(common ground)E w3l 7L eyl o
ojty, TEIAE dtH o R dig kA Ee] e o
sholl A AR stAY FAsitta Adstes dREH, o
3t HAESY] AE 3NN UE, THEES FoE A
ojgtt). shube] Fute Ao FEEAE g ey At
= Aot ohd 2rHi12-16].

AGT=, j 32 &g doJdEES] JfelH, [ J, K,
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59 Atoln], B4 AL ¢, g2 HERWITL 27
nde shed AAe Ji wek BE we el diske]
7b Vg A8k sl AR 1V (A TMA0, 1}
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(4ee) CGacre = CGcCGacre for all GS AGT
(5cq) —CG agr¢ = CG—CGagre for all G AGT

(CG) /N caCGCGop —CG o

28 (Dee)= dhte] Adod 35

[e}
—¢ o] FA %%E

= 2R
< Yetdi=E, ¢ 9 77h 8 5 s
< T K= doe FZF FeddA JHE
o &l (dea) 9t Bea)is, shte] Aol w7 49l A
wel FErld dd ARE Tt S-S vEhdg
TH(CG)E atute] Ao F52A7E i Jde] oA
EES T2/ NH o9A AHHEAE HolEr

32 AEU™ Z3 7(gke| ojo|2

FIPA-ACL®] #ZFE guEolA e fvtel dstaglel ojn]
22 1 Astade st AdrtsAd AAZAFP: feasibility
preconditions) ¥} &% ZIHRE: rational effects)ZE A&
o2 YeRdTh FPe g dAstddE ddstr] s v
A Ak & =gAd 20& YEh L, RE= A3l o
gefole] $d FH wEse 2AS et oA Ea),
FPe A E st 32ty 83 Azt &
Z 237 (context-dependent  relevance)E E# %1, RE:=
Azt ool dish wigte v FElHoR dE £ A o
%97 & (perlocutionary effects)E HHebTH1, 4].

2 =&ollAe FIPA-ACLS %% 9vj&ds 2, FP
9} IE(illocutionary effects: AAZWA FihHhE= FEZLAE
o 7lgks & ZE g N o] HES] AHAAQ A
aoll diste] AFste 3ol o, Hdhd wWEe] 344
o] FELAF AFEslo] FIPA-ACLY AAZA(FP) g
g4 ZHRE)E YepdTh FAHCR 21, 2248A AF
ok npe} o] ACL9| 7]H-4Ql Axul4 EBH F(P) 3}
g9l A2 WnHxAS AHILEE st} 3, 6719
TARALAE o]FHX AZ A FolA 57}744 7] ?L%_LHE.
o4 dxE e AN, BAWE, =1 2 AL
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Az, agla B3 % Fak =g]49l
#AAE AHESto] FPe} IEE YEhz, F5 70|24 7IHP
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33 At

olHEALEANY shtel FIPA-ACLY 39 =

#2491 inform, request 3 ¢lol i3l 3.1, 3229 FEZA
o] 7)Rke] P d9ast AxuHy &3 7|wke gH|ES
Agal 2ok WA, FIPA-ACLOl A ¢} &g shte] dsta) ¢
£ oMY FRow olHA T FEE Aot

<i J, K, FORCE, ¢ >

IEAGTE A8t $19] 3R} (speaker) oo]HEC, K
AGTE H3tE At doldEEY Fdola, JeK\{7}
= A AH(addressee) ol HEES F&o|H FORCE= &k}
of dAstagle] e HE 2 gEE EAZIE AXUA

S Yehdla, ¢ & WAE YERdTh

o714 Aty A} deoldEES ¥ Job sl
st e Jd K9 72, A3 $E9 FIPA-ACL
I AR 54, & sk At ool EVE KO FEA#
JoA msE & o, ﬂﬁ}"sﬂ-r]v% ”%557&8 ]01]71]”& 8
HARH 1 g9= A
Aolti6, 8].

WA inform¢ UES A2

2kght}, informe A} o o] A
E7F ¢ & on &a 9 ] 2rh=
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FHZAS ZHE assert
OJHMET} Foizl WA ¢
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<y, J, K, inform, ¢ >

FP: = CGxCG i N—CGxCG e N
—|CGTA—|CGCJ¢ /\—\CGCK]HZ}'CGfﬂﬂ
IE: CGkCGip N CGCK[HGCG(‘]{ﬂ A CGCA'CGC]{ﬂ

FPellN —CGxCG¢ = inform F917F AE7] o]
32 oo|HET} ¢ & WEteE AME TASA FUes
Yellal, —CGxCGEe = AR deHdEESY] HF 7t
inform¥ Z& oln] Wi gtk Abdo] FAHA FohEE,
—CGxCGEp & AR o) AEESY I 7t ¢ & o] &
i QA ke Aol FAEA FheS, CGIntCG ¢
= ﬂx} 0110114 % g 7t ¢ & UEE & 32 o
=7t FAHA EkeS YERdLh IE
shej gl 442 e Az 3}
O ARAo]l Hek KA F5A
Aolx, CGwlntCG e = ﬂX} ol

M2

0

= 3t 5pA} dlo]dES] A
HESH| QEH TAHAS YeEhE Az,
¢ =9 A% 7t ¢ 5 Wets

Aol Jd KolA 3&77F 98 YERIT
022 request?l 4‘1]5‘—3 TEEAE AHEEHY Ted

o} requestE= A AF olo]A 2
AE 3o 3= A} °ﬂ°] dES] oxg nds)
= THEAS e direct °l AxUA el sigeeie, 8l.
Ju

<j J, K, request, a>
FP:
—CGxdnt/\ jeDone(fa N (—CG N\ Jjednt:Done(}. )
A (~CGntFuture/\ = ;Donelj.a))
IE:
CGxlnt; (/\ jeDone(f.a) N CG kFuture (A JjesDone(f.a))

FPe| —CGxint:/\ 1= ;Donelja)= A7 dlo]AES] A
F 2 stojg oW Y5 s ok dh= A} o o] A EY]

X487 8= T4 A4alA A& (public mental
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attitude)o] ABAE FA ok 3+ ERATE (-G %/ o

JintDone(ja)= AL dlo]AE
= Aol Ko dd FTELAS} HA &S dERdoh

Jh e o | A9 SES 8 ool AE} o math
Aol Kell Ul&] ¥&5AS} HA &S e

EANA CGxlnt; (/N e DoneGa)= A8+s91e] 4579l
e AR a3 ool FA ool HESY A J
7t o5 FHIEF JAY KA FEIA 28 yHERE
Az, CG pFuture (/\J'EJDOHG’(]':Q))'E‘ A} ofo] A
S GG b vidhel o B9 a2 = Aol Kol s
BIA3} HASS YERTH

34 38 of ¥ dHluFEA
NEAQA &8 d=E AR A W (e-commerce) ] HE &

o
VHER TAH AGT=(sbybl e A5 Bl
o 2 AL VeIt AHEA mdol= g3t gel 9l Tl
e 9@ skl £A49 Bge theel el wABh
W

s s3> F Rk Astge] A
o/ 3} -2l message)
g eflect)

WA o gl Ao 54 FBom TR Askdsl
2 Abgste] TulEAY ARES vehlw e 2o,

Ui sr>by b tish A2
<sp{ by, bt s1,b, bot request, enterDialogue( 5;)>
27
CGAsy,bi,bat Ints; (Done(byB;) N\ Done(bs ;)
N CGH s, by b Future (Done(by ;) N\
Done(bi131)
Uia bo{s): 7%
<bslsit s, b2} agree, B>
Ui s{bybgt EAGHE
<splby b 1, b1, b2} inform, discounts>
g
CGHsy,bybs CG sidiscounts/\
CGAsybyba Ints;CGA by, b2 discounts/\
CG{s1,b1, b2y CGA by, bay discounts

o]7]M, 919 dE 7]E9 FIPA-ACLZ ¥y, §
A oolAE 0] do]HEESY AF (bbbl Al TAHR
(discounts)E 2]zt & wW(Uiy), <sp,byinform,discounts>,
<spbginform,discounts>9t o] A&H 2719 AslP Y=

AEUA St 7189 FIPA-ACL 2012 47+ 33

=]

&
40 A0 APl THHEz FAHA AFE & 5
glow, ma vstel Felahz ool AEES AT (sibib)
o Aed APYEIAE FAL = glolA ASH Belol
Bel FHHL AL F gk

ool W, ¥ ol A Ake TEEA &I} AFH

Eabol e E EeAdNLe S8 ool Ash 2o] Aele
AA T FH AFYR ARA Aol TFHS
2% Tgta ot

Table 1. Comparative Analysis of Frameworks

FW Intentio— Seman— Verifi— Hypo- adress—

nality tics cation thesis ee

A private meggilr no strong single
ublic, no .

B psoci al/ formal yes weak single

c public/ comm%n K
social groun yes we: group

logic

FW: FrameWork

A': Private mentalistic attitude-based framework
B Social commitment based-framework
C: Common ground based-framework (proposed)
womRoA Aok A2 e ojulge] 4ge Aesd v
23 .
CAFbsE, A8 deldE: B, Afel At
ool HES % A 3teit).
BB B8 s,
* BDI(Belief, Desire, Intention)®] &3l 7125 Fu}

RSk CEROHERCES EEES I
o7] W AZt-olo|WE Apole] 2EIo)w B8}

o
Sy
o,
=
i

4.7 B

2Rl 7z gned geede Holds
Uy g3 7)uke] FIPA-ACLY] A28 &S A3t
A, elulge] Fo UL AsaAsiolEe dAnmA B9
o 4 wERAC B AvEA s FFLA 7w
of my Q9o s1zska ek 4, Aurael Ashaglol
23 Astaslel ouEd 43 2 9E 27, aen gu
4 Wgo] oja BgFol gl FEIAc|E o
s Avugith B o=gdA A maAgnas ok
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Aol A8A Agdolde] AT A AAH A
o ¥4 AL BF TPFoRA dFoleldes )
Azgea F1Ee elel Aa4 4 e ove g

shoabed Aol el v deynd o $5E

K
o,
sl
do

Btk A AR o A5 FIPA-ACLY] Wi
]

o1 inform, request 13t $lol ois] 2838k, T3k o
g ZHAYAE H8T F d= FIPA-ACLY As3}a ¢
o ixAe & dEE, doHE B FulgAdET of
Y}, Walton&Krabbe t3}A < (dialogue games)[17], 18]
i FIPA Contract Net Protocol(CNP)[18] 5& & 4 Uth
Ao 2 ACLe] 7]&9] gixAl 4 oulE<l )
AR Qg 71dke] ZHQle At Ak A #H ol 7]
A A} HluEAsF o At on|Ee A

el sk

oo o o
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=l (T o
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