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KQML(Knowledge Query and Manipulation
Language)= 0|2st 0|0|MEQ] AES}

OlAIQ* - BAT** . T
1. M 2

do]AEE AHEAZL Aste d& HFEIL
AN AFHoz HEAE & A & F= 42X
Egojolrt AbgAtE ZuA dhe JRE o)
EdqA BA¥I & 498 & 5 slen, oA
qolANE= YR HRE ol AL ol Al A
5, A9, 2948 @

2o FAFEG T4 7l 2Hog AS
A7t Agstna s FRFE F48HA Fo1e)
of £4F &7 stollM AEE At Ut o]
T ENVEAR NG do]HER 253
o2 "ojd N3 & do]HEY E3& o}
Azdhe 24 @ A9 NEer AEgHL
ATHL,2].

4 dF AYE dsliMe 28 1M 2ol
ME TGE o] HEZ Falo] FZ ot} oo
ETLFANY EF S AEG AYAHEXNE TF
StAY L& St AN E HE BAAA FF
Bl A|2F o] 1S Folud T &, ZE BE
€ A Mgste 941 doldEE HMuste
AL E7bs R R Ao} ZhAD QA e BRE

& co]HEANA =58 Hste @At =

YHE|Y, CAPCHER whAlRtY
“HslY, ZEIOE gAY
EEY, TSR HREYES TS

AL 9% 1S 2 APEL 7 slojnET e

S84 Aoolth. &, 2474 9] o o] HEE ME ¢
E Ao ), M2 2 ZYRES uge R
2 o0& FXo2 /EEAY] Wi o5
FALAAM=AE 287158 Aol =
Fo] gastt o]y 2 FE FEFA717] A3l
o}z ozt KQMLolgt & ¢ T3]

2. GIOIMES] Ji2
2.1 oljo|MES| He

ol HEE ol P ASA AHEE T Yol 2
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B U717t FET AB7HA B2 AR EO]
Aolgtele =8& 3t o, o A&
TEEHFES AYARY ofo|HEE “NFHo
Z AP F e 5YFH FES FAL F A=
TYHEZRE QAR G 5 At o] g o)A
EZ Az$Y ojo]AE(E-Mail agent)S o 2
£l & UtH4]. AAS-H oo|HE Y EHL A}
EA7t # AYo 2 A AASHY B/, A
A2 Ad T AYEE dlsFe AolH,
E A4 Unix Windows 59 &9 4 874 3
A FAFT AH e A E A AHEA
8 FAVEro] 272 3t (conditional rule) 2] & &}
2 AAuoj2o] AT, o] F2o 21 HE
& FE WSS F3) A28 v A9 uf A7}
HeA Z2A YA 7 ‘security’ o] B3 AAS
Hol =&Y & o AHE27F A e X2 A
23 2ete Ao S AT, ‘security alert’s}
EAZY A$Ho] oW Aol EHoE
2 AR X E Botste Ashy g Fo
HHOZ A X E AGetA Aot AAE-H o o]
AEE ¢ ¥y FP02 Fase Ao olyn
tl & (daemon) A § ¢ FAHAM A2 AR}
FH YA AE ZYE A =, M3 S ) o
Huolau Algzte] 4 T3 gL AAdY
OE AdAz vAlA] 2 T3l F3iA Dt

2.2 olo|HES &Y

712 FH o2 do]AE+= 244 (autonomy), A
= (intelligence), ©]% 4 (mobility), AF32 43 (social
ability)e] ZA 47kx] E4& Zerh

A& 4L AHE AR THE o] HE 9 F Y
AAY Al e 222 fgdate 3§58 A
AL guj3id. gt T2 adoe] £EFUA A
B3] o] HEE AEHE 7IH 2N FFHL

234 £38& YA H, o] & A3 oo A
Es 3 FAojv WFE AH §st 5o o
AolA= 7HA T Sl

A5 A4 Ho]xet & YL AT A
&9 =& gotste A F(planning)S Al
1L ¢ (learning) S B3t A2 4L &
2 HE53s 422 dF3ATAAM Be] 978
ZAHE AR o AT AL AE4T 2
A BAE 7HAA =Y, A5 v8 oz o]
FEE 22 Addolztx Ag" ZPE 53 o
U &FE 7dE = A58

o]FAHL AMEAE 8 7% A S AAY T
Eoq #3312 g1 A4 2 IAPS HYste
S2EE OJFAA FRYOEN £ 58 &
FolX Y EYA R3HE Eolv AHE 7HA Lo
o] EAL 53] Ay BFo 2 AFEH VES
AE B ATHe FRY F7 FF53HA 2
840 Zzdn Ut

Al AL oo|HEZ B4 THE oudt
%, st ool AEZE A3 Bile A
TP 3 g dojHEY =& 82 &
o ool AEZF WA A] mEo] o EEHA Tt o
o] M E ¥4l 9of(agent communication language)
£ o] &3t o o] HEZE FAL WA R] M (message
passing)o]Y & H 2 2] (shared memory) W4
<€ 088 Fx Y3 gE doHES Hi=
(method) & €3 F#3317]1% gt}

olg g 71 B AU 54 Yok o] HETL /1A
©AEL A 7HA7F A 2 FellA 87 w3
o W3t ¥he- & = ¥H3- A (reactivity), &

= A A A (veracity), 18

TWEA B4 BHRE PHOT AU 7Y
3

-

> %
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AL ohdw &A] olejg 4 H & Hol HEH
£ Fd A5 oo zhzou ZAF}E o717}
F 9o 183 wFFo g oojdE A

Zo] P ofop & oo

e r

=

2.3 olo|MES| =

o] o] HEE J[EHOZ do]HE A7,
49 A %) (domain knowledge), 4 2§ $°
a9 29 o] FAdr

o] HE IZL o] HE S WA} 243,
Jo]HE F5 5 ddY AYL A7 4T
Aol A3 28 Y & A

F9 AL ER & 2ok FY F3fo I
23 AYo 2 A do]HEY AE EAA¢=
FEolth o] M EE Aol RpAle] 44 A4
4 A A 5HE INFLEN & oo A
ES’Jr«l ’5}%1 IE /\]Ei&‘:}.
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% W o oy A
o 4 o= nt)

Atk old BARE At A8 F2
itz 9E do]HE Al2F ot

FE oo AE A 2FE shue] dojHER B
A& AMAsA] Kot & o] HET Y ME
YE S s Ao B 5YY S YR
ALHAG ol2lF HE o] HE A2 & ¢
42 4 7 o] HEZY TEES S 74
Fofgict. ol TR EZ S FAHS HF UES
2 A7k KQMLE Z ofjojHEZY §41& 4
2 dojold.

3. KQML (Knowledge Query and Ma-
nipulation Language)

ME GE do]HEZS gAA T L AT F 9
oJRES HFH 4ol 2 gALF dole
Ao PBEEZ stodg ME AEH JAHALES
7heA & W olyel, ME g8 =40}, EHA
Al oA, Z2adR Aojdx E78tn o
2 do]HES S FHEY + AAF Ak

ol2 g ol o] AEZHY] AL TS 3 AR
4 ARPA KSE(Knowledge Sharing Effort)9] &t

_55_



KQML(Knowledge Query and Manipulation Language)E 0|28 (OHEY 483

BIZYE OO0 SR H3H K28 19994 108

A7 182 External Interface Working Group
o 93 ¥Eoz Re] KQMLe|th. KQMLE
=3 & (performative)olgte 842 FA =] 3l
T, o] AL o] HEV w3 1 3h= HH.9
Ul g0 tis AFA Bl=g B3, 133 ©
TE O YojHES YA &AFS & & UA
ot o9 A7fe KQMLY 729 #3359
AHE Hhg o)t}

3.1 KQMLe| 7=

KQMLS 2§ 37 o] W4 & o]of(content
layer), Wl Al A & ¢} o] (message layer), §41 @]
o} (communication layer)] 37§ 2] #o]o] Aojz
FA = AT

Communication

Message

13 3. KQMLY 3 Lavers

311 W& #o]of

KQMLE A48 AZEgo] oo]dEE W&
(content) WA A& R}A19] doj2 A3 & o]
£ KQML tl A1 A] <toll A4 By, W) & oA A]
& ASCI], binary 5 ol® 8¢ o3 A48 =
ABgit g vAAE KQML 7+83& 4%
o] 13 T W& wlA] A9 A& o] KQML
o] #4 el A4 o] &5+ KQML $-& A
2 o] A9 KIF, LOOM, Prolog, KRSL % %

3 & ¢do}(content language)E °] & F U
. A A oj= KQML 2}41E content language®
AREE 4= Qi

312 ®A1 A ol

W& Hojojol 7jed W&o R/ BRE
EZated WA A& B H e g olojolt} &3]
3}8] g)ojoi(speech act layer)o]dt HE2n F7}

< H7HEA AB e F2 U §o] 3t 79
el Hu desertd g Aot oq7]A
AR E WA 2 ZAd o3 34 F 1A
2 yHgA=d, A9 (query), F*(assertion)
T 22 JHAA A4 e #Ed g vl
AlA 9 A A A4 AgL ofUy of 3 &
o #dg v AR o A A(declaration)
HAA 2 o] Rt

3], o] A WA A& o] HE A3 A 2}
o EAE 2 71T FA AdstAY A4 o]
A ke ojw g Mulzo] i) FE 59 F

FEo oj&dH.

E

e >
ko lo

to
e

313 B4 #o]o

KQMLAAM € 714 vpg Al o2 Yo dgd
W& #olof, AR golojE A HAIANE F
Ao FEE 7L AR E F713t] #7129 )
2 gEd oqrldA F7tdE ABE sender,
receiverst " AlA ID Folt}.

3.2 KQMLe| 2

KQML2] £%-& 1§ 40| A48} o] <ASCI>,
<alphabetic>, <numeric>, <double-quote>,
<backslash>, <whitesp- ace> 2 -4} ¥ o] glt}.
FE A H A &S performative namest
parameter list2 ©]§o{A ot I3l per-

formative parameter< 1 parameter nameS. =
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. . HiZ=0| X{o
<performative> 1= (<word> {<whitespace> E 1. KQML gise| Fef
. <word> <whitespace>‘ <expres§ion>}*) Keyword 9] ]
<expression> = <word>{<quotation>[<string>| p 95 mg 94 249
. . ‘sender 2 = hing
(<word> {<whitespace> <expression>}*) . ‘r‘- o LA
<word> = <character><character>* receiver  |FHEE Be HA FA
<character> = <alphabetic>[<numeric>|<special> reply-with (3418 Ysl=AE XA
3 o — _ ~p o/t H? .
<special> = <[|>|=|+ |*|/|&|Il |_l@I$i%!:1.1117 in-reply-to|o]® &) 34212 VeEhRE label
<quotation> ::='<expression>|’'<comma-expression> .
: s 2o = 3 T A}
<comma-expression> ::= <word>|<quotation>| content THwol el e B o ol UC
<string>| ,<comma-expression>(<word> language |'content F-¥of 7@ XE o
{<whitespace> <comma-expression>}*) ontology ‘content oA 7HA 3= ontology
<string>::="<stringchar>*"|#<digit><digit>* olE
. <ascii>* . ) . £ Z0] o] ol £PE9 oujE
<stringchar> ::=\<ascii>|<ascii>-\-<double-quote> ‘force B)e} ou

J% 4. KOML 7&

BN SR 4L 1Y 59 22 P S

TEIY O eAde o] g9l 7"‘010}: 3t} 8 E-& performative name o

18 594 KQMLo] AH&-3te § 24 parameter list2 F/45 o} 1t} parametere 7]

ask-if7} 30 F0] 1 content?] "7} H+< moter 9= 2} 3 8} parameter2 o] Fo1 A Ut} dxAl

&& Aot dAelth 181 FYPEL I KQMLE 304749 R ELEE FAH o
Hell 2= W A3 HHAAH 159 %% 42 FRe 2¥ 69 Ydso] Qi

1N =& A sta Fukele el ofn & w3

otz o] 7| =EL FHEANA o] KQML A

defs o}l Hojt} o] 719 ES PR HEEe

r-\n

Basic query performatives

-evaluate, ask-if, ask-in, ask-one, ask-all

-reply, sorry
Generic information performatives

el H 14 Q9= Qi Multi-response
. -stream-in, stream-all
:Sender A Response performatives

-tell, achieve, cancel, untell, unachieve
Capability -definition performatives

-advertise, subscribe, monitor, import, export

_)rg_ Cl| _E_ parame’[er H'j _)r\_ Networking performatives

- register, unregister, forward, broadcast, route

2] 5. KQML jAjX|2] & 7]
12 6. KQML performative

ANEZFHQ FPF S A o E S0 Y}
712 k. KQML A2 2 78] Lol A A 33 KQMLS| 2§ ¢
AN A BE FEE AT YA KQMLY] ool FYEEL oo HES} T2 oo A
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EdA Ao WEE 4T 5 A FPEo)
o AHgeE H4e obdst 2ok

insert
‘content <expression>
language <word>
‘ontology <word>
‘reply-with <expression>
‘in-reply-to <expression>
:force <word>
sender <word>

receiver <word>

o A :content T+&& F7}3k

A7
+922 4gsel g ol

g g Ystn

TR0l AEH s FAHAAAG AHE + Sle
o 2 23 S st g oo HEA
TET F An.

- ygo] o] Aejd FEo Qo)
- Wgo] dele) 7R} megn
- $477} INSERTE 4 &= dAgto] Aot

delete
‘content <performative>
‘language KQML
‘ontology <word>
reply-with <expression>
‘in-reply-to <expression>
:sender <word>

‘receiver <word>

deleted AL x vlA7tA 2 $ARRE 44
ZLe] o o] HE A F&& gl 7] ¢80 2hA)she}
I 2T} deletedt Aoe] WS 441419
JqolAE A EEH. olv U 2

- y&o] AAHA st

- W8 cdlo]HE FE Uk
- FAXT AAY F Sl Bl Yot

error
:in-reply-to <expression>
'sender <word>
‘receiver <word>
‘commet <string>

‘code <integer>

errore FAA7E Bl F R Y &5
‘in-reply-to ¥l 3 FREHAA = A AE
oAU 1A + Yue A& stEid
'CODE ¥ & o8 #4& £F 4 e return
#og 3 = Z o]Fo] At :\COMMENT
e $AA7 2589 242 fAAE ojgA
13te 7He Bdsted 2438 5 gl

sorTy
‘in-reply-to <expression>
'sender <word>
‘receiver <word>

‘commet <string>

sorrye S ES 2 %’.‘JXM ol A,

012]:1?1]/\]1101]

q4d F Ao 93
1 S&olv 27131l
< 3 2EY S
;‘4%} W 247 5 ok

ofgl 1Y 7& clo]FE AdA o] HE Bl
A FYPEE Bl dojt}.

A)E dlo]HE AV} ol o] HE Bo} A motorsel
A AEae] FHo) B HRE 73t oA o
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A)
(evaluate ‘sender A
‘receiver B
‘language KQML
‘ontology motors
‘reply-with al
‘content (val(torque motorl)
(sim-time 5)))
B)
(reply ‘sender B
‘receiver A
‘language KQML
‘ontology motors

‘in-reply-to ql

‘content (scalar 12 kgf))

ag 7. olo|dE A2t B2l KQML x|

2, B)E oo WE B7} o] WE AdlA Balsie
)4 o] o,

4. KQML S& At

A KQMLY 4o @& oo|HET} Bol
MEE I ok T FolA EHY AL UNIK-
AGENT, LOOM and SIPE ARPA RLP], Agent-
base Software Integeration and ACL, PACT,
Next-Link F°] 1tH[12].

UNIK-AGENT(UNIK : UNIfied Knowledge)
< A KAIST A&} AAH e 74 A prototype
o 2 Jto] k5 H HE 7} A& (Expert system)
714 AR G AY AlE"oltt o] Al&HlAME
Bof At FulAHE 3 2 Aol HET AAHE
A3 371 F 4 o] o] (communicator layer)E
53 M2 AL oA Hel, old Y 49
#o]o]¢l ACL (Agent Communication Language)
2 KQMLE A}8-38t} ACLo] #4381 contents
£ Ed3le A2 AR FANE A% 1/

Ao} Algsh=d), o] £Ee] Al 2, 3 #olold
HAat AAH dolo], AlE FA ol g o] FA
gch. A4 UNIT-AGENTS ACL #ojoie
KQMLY 3] 4% F kg A3 3o
U, KQMLS 48 388 #8822 & o
B3 A4S 9 4 e 9A7 o
ARPA RLPI(Rome Lab Planning Initt- iative)
AA 88 4P F sht2, SIPEY planning ol
o) dE 9} scheduler, LOOMO. 2 #& 2] 2] u
o]2(Knowledge Base), reasoning tool 5
ot T 4 1S AT S/ AY B A&
s T334 7)&0 olv] EAEYE 7 A&
ol o]HE 715E FUIEo 2N AHAA Y
T3 2 #HoE BN 5AS AT U
Stanfordel| A 7|24, o] AE 7|9k B8 A
Edolgt ACLE B33 75§ 3te F3AAE
o] &3t Yl AZLEY o] A2HE A FTY
Al2"o 2 KQMLSE AH43th ACLS KQML
gugoz N2 HFLZ AAST JE
OJHEZ 54l dojojt}. ACLE A4 g IR
(Knowledge Interchange Format) W £8 <
o]2 ALg3te, AF7tA] o A YR AZ
E o 53l A& HolHT
PACT< Stanford tl 83 Lockheed Palo Alto
Research Labs, Hewlett-Packard, Enterprise
Integration Technology S°) 87 o 74"
AT 2Fojth o] 2FS TFHLE GE o7
ALOlE, o] MEA2H o8 AR
discipline) & A2 838l F8Hconcurrent engi~
neering)d] 7%t 12 E #gR3l=v EEE T
At o] B A Zt AR EL A2 79 B4
Adoje} MulAE Bl M2 JTAEE 34 |
t} o}y 3 PACT 7+2E MZ A8HoE A%
A

83 ool AE 7128 F3 ded), o) 4

o} (multi-
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I AEL ME O Folgtd] A4 nds AT
AZEA A Jid, A AAE FTH VIS
T Utk ojnf A HA e FF5E ACLE
o] KQMLe] o]§€t}. 1o F WA, A WA
o= A4 g E9 9 Ontology F°] °l
4380t o] PACT Z2AEE AYE 2 & A|d3}
7] 918 SHADE T 2AE dgoz sud
KAPIE AM&-3tgdh.

Next-Link+ Design Q7AE oA 7RZH A
Adog FAE YARlF ol g YR E 94
AlA F= do]HE ZA (coordination)ol] o g+
7ot TFAY L dAAYo| 0] 7]&Y
HUaRJAES 4A o1 8 715 e Aotk 2
U AA B OAAEL 840 AAE Al
93 E5F o] &3 A o] FoiX AE0]7] &
o] 2 98 o] & do|AEZ ) EAs= A,
AxYojF ol th3 FFH OntologyE 7|¥te.2
slof ok 1A o] 5L TEE ACLE 538 &
HBEE 24 AFS 8 Next-Link 728 7%
3}l o] 2 A o] HER T WL 93}
i At} o] Next-Link #2014 358 54
E 50| 22 & SHADES] KAPIE o] 431 9lt}.
@Ae WA Aol E Aojt BN o] 2F o
OJHMEE /N Fo ATH10,11].

tu

5.4 8

&Y do|AEE Zzte] SYHOF A
AFE A2l 7H3 AFSA HE A7 AR
JSHdozE Be Jl5e Restn AR,
N2 GE Sedol, $FAA, b7 A, T2
9 Ao} 2 5o} Q7] B oo AEIFY B
oAt Be BUFol YUtk THER A2 g
N HEE A2d 7o h2H 750] F2

Ho2 FEE Futel gl

deju oo HETY FA T2 EZY KQML
SARFLEN MNE FEHA Y FAFAE
O & oo]HE 2o FAlo] A¥siA ¢t 3,
B2 Al2w o) 79k & B4 ol o] HE I} 7581 A
HEZ A&d 88571 =4 droh

Fo g F4 8F oMY XFE o] HEY
AEE ALER Y] P& BAs ] AHERLY
S FE3T o] & o83 AR HEY 5
AT oo HEZ} /My 7|E v

o9

[1] Bird S., “Toward a taxonomy of multi-agent
-systems,” Int. J. of Man-Machine Studies, Vol.
39, pp.689-704, 1993,

[2] Cohen P., Cheyer A., Wang M., and Baeg S,,
“An open agent architecture,” Working Notes
of AAAI Spring Symposium on Software Agents,
pp.1-8, 1994,

[ 3] Finin T, Fritzson R., McKay D., and McEntire
R., “KQML as an agent communication language,”
Proc. of CIKM ‘94, pp.126-130, 1994.

[4] Franklin S. and Graesser A., “Is it an agent,
or just a program? : A taxonomy for autonomous
agents,” Proc. of Third International Workshop
on Agent Theories, Architectures, and Languages.
1996.

[5] Guilfoyle C. and Warner E,, Intelligent Agents:
the New Revolution in Software, Ovum Limited,
1994.

[6] Singh M., Huhns M., Stephens L., “Declarative
representations of multiagent systems,” IEEE
Trans. on Knowledge and Data Eng., Vol. 5,
No. 5, pp.721-739, 1993.

[{7] Genesereth M. and Ketchpel S., “Software
agents,” Comm. ACM, Vol. 37, No. 7, pp 48-53,
1994.

[8] Bigus, J. P, Bigus, J. 1998. Constructing Intel-

_60_



KQML (Knawledge Query and Manipulation Language)S 088 (0/XEY 48Y SLIYEQ[CO{StO A K3 K28 19994 10%

ligent Agents with Java, Wiley Computer Pub- [10] Charles ]. Petrie et al, “Using Pereto Opti-

lishing. mality to Coordinate Distribute Agent”, AIEDAM
[9] Labrou, Y. and Finin, T. 1997. A Proposal for special issue on conflict management Vol. 9,

a new KQML Specification, TR CS-97-03, pp.269-281, 1995.

February 1997, Computer Science and Elec- [11] http://cdr.stanford.edu/NextLink/NextLink.ht

trical Engineering Department, University of ml

Maryland. ' [12] http://www.cs.umbc.edu/kqml

o & ¢« g 44 2

1992 3¢ tipoitn AxAES EA(FHAD +1974d 289 AEugn AT ZG(FEAD

+1998d 649 diroist ARG (344D 1980 3¢9 AEun AAFTHH TJFEHAAD

<1998 79 ~ @A il shw HEEH AL FSA(GAGA) <1990d 2¢ ZFEdigte A4 (A
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