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An Agent System Development Framework Using Task Ontology
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The agent technology is expected as a software solution that enables a social action like a free competition and
organizational approach by autonomy and cocperation, and its research and development are proceeding. However, the
generalization of those development resources doesn't advance, because many of present researches of the agent are
researches and developments of the application in a specific area. The framework of an existing research is not applied
easily to other fields. Moreover, the examples of the agent system applied to practical services are few, and the way of
practical agent system development has not been examined enough. Therefore, those facts cause the lengthening at the
development period and the expansion of the cost. It is the bottleneck of the spread of the agent system. This research
describes problem solving framework that can be applied to multi-agent system development. Then, we present usage of
templates of the agent model and the task model as the development support technique. And we develop the application
based on this proposed process, and evaluate its applicability.

1. iz T alMHETHY, BAROAh KA AL L ~DIRFHEE
TE, aVEa—fR07 08 NRy MU—I3H2CEE O SREHBERSEROBEEATTHY, AT ice—
L, %% 2B 005D, FhuZL bR, =t Tz v METFNNBERET PRy ZISBRL TS
X4 ZARFUTHE LB 2 — U AR REET B LASRYD @ TVA ¥ — U OFIBMERERR 2 2 7 ITREE
BRTWS. —ERAREL LTIY, 2—FOiFA-oHE, hTnd
FiZ et TR FOBIBINIZEISE LIcbOTHS. @ <AFo—Vxr b RT LAHEBRIEICBWTHNN
DX 32— EREFBT AR L LT T A v RE—J2V MDA E2S T a DS ka—
Web Rox— . M2 YOBRANE X2 TS, 112 FAX— TR LIIEETHS
Lhl, BRTOT—I = bR T MBEEINCIVT DL REFERICH LTOMETHZRL LT, YRS HY
HUTOX 5 RHEEREETH 2 L3 C& HHEH, RHe—Tx b7 V=L 92 2B LA 55775 4T

(@ =TTzl MNRTIFROENRRL, TFV 42— REREFEOTIORBIHRY— R OHEEC B 5 H90A8

— 169 —



H5. Wl

AH T EROF R ERIRD OB LT
QA RRPSRERRT 5. REERAOICH LTI, B
RBINFIE—Tx=r ML BT L—AU—7 &,
ENLERAVEV AT MEEFIEETRT. R L —A
TI—2i%, Ho—T = MOREERAFIREIC R 508 L,
Fr—T= FCORER (a—hn) WEEMT, %R
—Pxr PN, BEEZRILANE LTRSS EITH
LIZE Y VAT MEERITO Z L 2RRT 5. IRERQIH
LTy, T8 —2 (Fr7—b) OFIFBEET
S5ZLEEZRD. K7 VL—ATU—7ITBNT, =—V= b
TS T 7 — b OFIRZEATS. &biT, #
27 F v ba ST ESNT F R 7 L~V ORRERRIES
DR L BFREAT, YV bu BRI T Y R 7T
NDTF v P — B flTS. =—Tx b RT LBRD
FaERR L =Tz NETFAE S R EF VDS
2175 Z LI X VREBEL BT 5 %Y. AT, &
BIZZ DYV AT MR b LT, SEERSEEVRT A
LOMSICEAL, TOESMEDOFEEITS.

2. T—TxUIRT LR
21 T—TxPARTLADBGHEIR
TPV RT AL, e DT—T 2 ML TIRIRE
h, BRSNS (FRR 4~ & [RE) 234 T- ARk T3
ThI2T VAT A THHLRA B LN TES. Z2HLe—Vx
VYN RT LOREERRNT, BRHBAR BELRDDIL, ka7
BRI R o Te o — U= MF A L— BN &, Fhb
PR RO D D= — P N TH B,
T—Tx Vb AT AORHERBR T, 18k0y 7>
TIATF LADEALFIRC, B3 BELRETHER, FIXIE,
Pt BEODRUERE, = FLTIBEhAHRE, =
—Vx MIAT RIEE - G SRR, =— V= MR,
T—T= NEREE AR L SkEsh, BELTAHRERRRE
T BT —T MR T ARFEER A,
=T MRT AEGHI BT T T a—F L LTI TD
2 HNRHB. FRBEEIZBV T, b RS
- AR TN, FERER b T 7L — R TIER
Ty T EVREE AT,
) b7 T AR T a—F
B -2 ORI Az DT — b
AT DEFBG B0, RS,
©) RrLTy FRRERRRT S o—F
T ABS N — U= N0 BT T, PR
P e — U= M RUHL, ==V N AT bR E
B35
22 Tzl NAARNEFRIVNDSEE

TNFT—Tx b X SRR T L—-LT—2 12BN,
Fr—Tx= ) MEOREFRRFIRCT a b /U5 4u8
L, Bx—T= v NCONER (m—AN) %NS, B
Pr—Tx v b, BBEZRI LALE LTEIREL

BEITO Z2IZL D U RT SHEER1TS.

I—Tx v MLl B 27 LA DERNIR S atz 24y
BORRER 117, 22T Y= bL~ULTis,
e NFT—Tx v MEOWTRISEEL LT, FIPA =—2 = b
WEER ACL) X AMEEERT v bail, §x T80
Xy bFaran, 77 VF—F7a ban, BikR7—>
TI7FxIC X BT 0 baVERRIET 5. X7 LVTH,
F—RN—RT IR, B O—ANIeT—2 DT
Ta—NDREY L5,

Task-level Task-level
Task-level Task-level
Task-level Task-tevel
(Database, search (Dztabase, search
and other internal and other internal
processes) processes)
Agent-level Agent-level

i |

Inter-agent cooperative
protocols
*ACL

«Contract network protocol
=Facilitator protocol, etc.

H1 == NN EZZIL L DS

23 REERRIEAET NV

FRRD AT LB BT BT — V2 P~ EZRIV
~VOEFELLT, K 2 17 R AT T LB A
W3, TV MNRT LN, TORRBRRREATE T
RERL TR 3.

SRYETIL

HARRY Fa—F
(T HYo M, RELTYTH)

[ L2 DTS 3071 ]
MBI M, RARE-HEHRLE,
MR RIS, LTERN

I—UzoMAE, NRRRARE,
Ay—SFH(ACL)
(T—Sx o hERTS59R I+ —A0)

X2 EEEREAET NV
HRRREAET L, —— U NEhEE PSR 2%
LI=ETATHY, TNENTHSERS S 74 —b8, =
— T NE, ZFARIZREOFERIERRE S B,

V) EESFob7+—bFE
BES ST+ — LTI, FIPABRRTAEESSb
T—LHEETHY, =V MEE, FALIN, =T
NEERRRE OERBIZ LOERS TV B,
Q)x—C =N
T —Tx NEDT— U MEAMREE LTI, 58

} szom

- MR

- 170 —

VHBIS5yrI4+—LR



BEREORHEITO, = MilEEERE, ko e a
e, R A B 7T L L TREYL DL
5, BT, PIBEEREE LT, RIIC B
ik, TR, I = Tl R TWVA, =—T
=2 MEE AR e e L NIEARERE D ¥ & R R
BT AR =GO 2P TS,
@) FAsFE

B 2GRN, HAZ A MO —E B LI AT T
HS PRERRIER TR 5. SbIC, ZOX AV T
— NIRRT Lo LA ES BRI T
. Bl I TR T = — P 2 P AT A ThHoT= A,
a—FOMH ST ST B Ho b O,
TN E S TREA R FRE IR DT b DEEREL Vo feh
DR ERERSN TV,

8. T=—Tx /R T LB

31 ARTIRRRET—XTIF %

ARCHE, K8 DI — U b AT DRI S<
Fea ST B

[FA }+—~E BA. k—— foBA

i st e N
:L@'ﬂ’ I m HRTLUY .7331:;139;;:{
[ Webtr—E2 |
il AL =
L i oL

M3 =T h AT DO

ARBRFHECANBT—U ML T, 22—l HERLT
2— ORI —E RAEER- W D2 — P — T h,
P ALY TICHEEL T e MO e R
DHHEVEATIZ 7T —H— Tz, — AR
s — T EEL T — e Rl B Ao Lo -
—EANER BT 57 a— I b RS. BIFTE
T T ORI S,

[ a—qvs—92-a

@7 7iNF—HT—T 2 hFA)

b AT s e — U e MR VA DT, BRES
WZbic e —T 2 M IS, 2OV hOMH
FEXATET, BRERITT LT AT AR TEBZ DD,
ar—ial AR FEE 5. Il LT, 2 —FE
RIS — AR e — U = NORRTEEATD

@7 o—hx—=2 R BA)

PR FZHEEL, [JEEE DBIaEhbBiL i
Z I 2 Do— RIS AT,
ARG A BSERICREL, o — I T, B
I8, EOY— AR TR b, Bk fpt—
EAZHEL T, folie h— e AR R OEEEA R 0.

Ffe, Lk 8 FID=—V o hDT—XTIFrELTC, ] 4
DNEERAE 5. ZO7—%72F %11, b >OEREEY
a—b, MEEa— |, HEFeda—n ), Milfesa—
N, THNEA 27 2 —RET 2/ |, [PHREEE D 2—L
Lo TSN TVD, =—U N, L— =R 2S5
BT B IET S, 30bh, ==Y MR ES
B LYo Eili v v C R S T3 A= b OBSHETHY,
Fir, 2O — R AT R BT AL T, = —
Tl ML SREAEINL 720, At 2T ERoAiA1 T
T BT — T L MEETHIFTHEN A2 5.

32 AT LBHRPR
FAHEROBRFINED TN 5 1R, RAEROEMM
HEGRTS.

I DHRETIMAABORE |

| @z—vxraroReE

] @sxamms(m&
E Tl gy

azasmimn %% |

[x—Tzvb]  #—ERRA | (2] bl_ﬂ' ]
I—Sxoh ) Ox—satomt-rg |
~7L—kD l
(om(z—szorE®) T, [ I—UrUhUATL ]
S mEG—CREBR) Y(owt_) X5 AT LBEETFIR
prar || CommmmuEL) | azua|locse - S —ea> DXIBLTBIREN B 5T
I T —— o I L UML (=2 —2AK, —r AR, 25AK) LR

(4 =—Tx T —XTIF ¥
Da—Hx— 2 (UA)
a—FF a7 A NORE, FTIIEREC k52— Eke
HrESORERAD, e, 2— ¥ LI oREI AxtgT A
Shicfifgrea— e WaL, —e 22 Ff+ 52—
ORI ALY T, =V MW AR AR TEDER
RHZ, AT MBI D — A2 7 = — 2R,

AR T T EAITERIIZ ALY, =D b 2T
LOBEGHRL, E612, VAT LERR) 58—z
MEfERET A, Z0, ——U= MNEOIBICBIL TIX
@), Z22FOBREZBILTII@D TIR~5.
@ =— = MO IIE
QOINTFERE I, =P = hORERARES S, =
— T hOMERME, 24 T2 BUTHIBRL= X597, 22—

= il =



=Tz T7NTF I —=Txb, o= —Tx
YREEDIIITER, BTN THS.

@ F 2RI BPVRD 53T

FRIDFGETNE/DIDIT, RTERRRIEAET LD

FRIIGIZ YT DREBIZRL T, SHIZHEIT. Bz
it, ODORHTIL, FATRET—V = NE~NRY TR
EETULMBMEL TV VRV V2, ZZ CESRHARO D%
1T, =Ry —2EFICT 5. ROTET, FA74 b
a o —EERT B8, BRINI AT LOBREEHEEDEE
BRI TR ELLETHS.

(O Tg: =l ey e

FRYZAR—LEIRST - — DB ¥ BRUIzHS,

BRY DL ITRAT. SRV had—CiEREh
TWBRERRRDISEERL @ ToNRE R BLLEh Y,
BHATE57 A — oV a— VB L, SH8EE0
BESCXBINCT I U—NIEY 22—/ BIMEL, BRZ
EV 2SN TOWALOR TR IS, TOTIRT, ¥
AU BOIRY TR T BE D 2— MOV TIISERIE S,
2B, FAIBOEY 2—/MEIT—T = NEhbORFOHL

THWEL, EERERAIRL TR T 5.

O=—T DR FEE
QLAONERE Bz = — U= N/ U—NDBOKEA

BRI, =—T = MNOBRGE IEED. £, FRIV

JUIFAFLIRY \#‘32&0)7/7’1/—}\&%%*&‘6 Rk

FNZiY, =T MSLEL A AR RS

OVTRERMOTROHL, ThBiiBE 12DV 2—N LT

B TREHED. AT, =—U = MNEEHRRCRER

B USHEAE R U ST HNS. Thotifenitihs, K4 o

T—%FIF ¥ BBILTIPHILICLY, FES2—10

B, Fer o Ty, BUTEY a— B TVWET

YA —MNZBL T, EEEERIELAERT 5. WIT, R

IRDES 2a—NEBEDYE, BVETARELD.

P EDFIRRBEA T, =—T = b AT SO FAMEREVE
RT3, ¥, DTGRP OLE R — U=  NEREC S A 7H
BRI IC AL BRITIY, ZOREET 7L — OB
i HEEEL, ETAEREITVE DB IKRFL, TV
—hOIFEEERS.

MBI L — T —213, =—T = MNOBRER T 7V —
AL TIRIFLR RN e ==Y b
FU—rOERL TSI EX DI LB RER R THS. =
— U pART LD BROBE T, 771 —DBIZ
EHEN - REO RIS L IR BT A LIC LY, B’
HER IR TES.

AR CIRRT AR BRR SR, BRU - AR —
DI — I DTN Ui by P F T + RN T 7 B A
B TETBHERTHY, BEDN BN —D

M AT LRGBS HRRL LR, AT O4s8% .

(1) FFIRRE: 77— DBICB R W - R E AT — =
MR & O BEEOFICERIRI X 58 BARES B )
Ei¥ns

@ 255 T 4Tt BRHE = — V= MBS R
FHEL N X AREHBRR O Tkt oMM RS

(8) Y RF LILEERE: : BHAGIz = — = MEAEE HI4 L,
B e R B ey = — U NOBIH- B2 LT R B0 T,
T—Px AT LOWIRTRNRD

33 TV T —FR—ZDHER
331 ZRIFUa—FAT v —kDB

ZR7Fv hud—i, FELV-YUZENE < BIERERD
O BREE) ZRHL, BRLLEbOTHSB. F R
7Zv vad—il, a—n, FRI5TH, ATF—FREOR
DRI S.

AFETH, 2R3V ba O RRERRI LB e,
2%y, ¥DXIRTT—b (8RR 2YDX5ET
RT3 LI Lo TERET O DR L, FRITT
L—F DB TV L—bERML TR 2 LickY, ¥
7 B ERLERT 3T 7 — M FRICHIH T & 5.

6 ILFARIF Y ba =D by TPV NEIRT. FR
Frbad—iy, FRI L RAL VDY, IHIKFRY
i3, BHEDOR/NENLL T DHBIS R Like I2BIBIZ 27 D
MBEDEDORBBE T R I RSB, FAL L, BHR,
K, o—AHBERY, TNENTY XZITBWTERTS
) RRERERDE ) HTEHTD.

K6 ZRIFIad—Dby T L~V
EBIZ, FARZA M —3E T DINHIRST T K. Filz
iE, Mo 2211, Bk —Y =V NOITR BRI A Lt —Y =
VNBRRALTID I AT S, Z05YRS, BIssED SR
LTV EIZ T B HZ =T M RO % T D
LETEDI R DR BRI R DL O FEEBRT 5.

Scbodulingtask | ] Seasch web peges |
Simplo task || Cooperutive task Scarching task Seachegmts |
i Secarchservics |

R 7 #R7A M — T~V D)
RIS R % Ip Z A7 AERITHE B LU THBLIER, £h
N CRT VM BRTADITEL TV VR, Z0lk
b, R8DRFTa—Y I F2RIDBIDENT, FOBRERRED

- 172 —



SRR Lo TR N TV BDDIER T A 0EH HB.
CEDINI A Z b= B 2L o T, 427
PR TIERIDIBIZNT T, BDFAIHRMDI AT

L Java I—FR7IVRAZLORERENS. FUTRTIHRET
AN B ALY, TV —MRFRTHIA .

F1 U= b —MNOATHER

EDISITBBLS>TWBDL MY, A EIROES MR | 388
mma pmpr—— &Rl Fo AP DAFS
mmw 1 43 2 FRANARBIC I SRR
Notification of subregions i k
B TV —bOFIE BRY, 1EGER
< E:;f‘“" J<:\I B TP DTV TR

| Schodulivg sk |

8 AR a—Y S BRI ORI

332 =—Yx M/ —FDB
TP NETF NI KTV AV —NIHAWTEIAT 3.

=T MU TN, FAZITEEFLR, BV a—L
HWIRROHSAA., #IT Py, D — = NeDFE/ERE
Vol BB RT3, LAV —hORBBRSIT IV, B
FIFMER BB 5. = — V= M RT MO RS = —
T METADRBICERSNDLEZS. Y —V =
NPV —NEERIE, B9 SO, AR —U o Ml

=T NP —HTFIF R HBNTNWB, T U—hE,

FIPA-OSU0x JADEMZ-BRL2AOMKRL, 77V —hod
BRIITNODIFAGAT FIDLHEHIN TS,

9 OF SV —RDBIZESNWT, =—T = hefERT S
B8, ¥a—Y, 77 V7%, Ta—hir¥nz—Yx b
FATEBIRL, FOH, EDO—~CxV MATERRT 5T
YTV —REBIRT S, Pl — Y — T MR T
A, BnoBclEhTWala—F 872 —2), [x—P
= NEEIEE), MEBIE- HISHSEE BIRT 524 T, K
A — P — T MR B L0 TE S,

27> '17-970%:"!«
Sxae

T—Zxk
FrIv—b
DB

LT

Ayt—SFaban
ay—aieira
O -
Fom

THAR [ ===t
S22
Jarap @
— ’“'-”"E -V ARES
BHamn —| 5
e
] T SSSW |

K9 x—TxihF A —hoMEE
T—Tx TN, =P MO (2T AE)

FHBGHIHEL E O YA

T —NERD BRI

ETRE D524
BT 7 | &7 N —NIBEILCRRAT_&T
L—} FL— T DR

FL AL —hOBIR HHEERD REELL T, R 1 0TS
L—MIIME R 3 B BT AL — M VA, LEREREDBY
W7 TV —NzE>T0E, B0iRL (BHESRL T 5 BT
Y —BETT UV — b BRET L AU NSRAEDL D
THHBRE) BHTWBETBIRT ALz d- T, BT 7L
—MEOLELEIHITES. KiZ, LTV —ko
BATRESA BB B L TERAMEDF =y 7 DSTREL R, -
2L, ZOBRBETHESMORREN RN T, O TRDT
AMCREEAH T A REERHS. FDEAI, Fi-icBH
BBt BN D5,

4. RIS AT AR E I
41 TATHAEE

B Y— b AR TS AU AT A EROHARA L LT
BT 1497 Web R Web Y—E 2EDEHROBALE LS.
R0y, BRTHESZEETIV AT LATHS. HLE
B34, 4RF-—E R BECRRDO N — YT 4D L
Y. ZZ T, BEROESECEERI OV TR AT A
525, BRESEE 2T L ERR TV — LT —212
WAL THEE 3.

42 RTLBHRE
X 6 DESEFRR, BREID

(DB HREESHOMT

AL ART LOBEREEZKINETHE, BB EH.

YRR BRSFU AT A THBLE, AT ATHITAT
P HTTHEGR T A L2 T4 AL, BERUROHY
UV RER DR AT L0 FREEHIS- B - LASAIRET
HBHTLD 3 D THB. ThODESRYL, BRERRREAET L
DT LDET RTHRIVANTHBI, T—T b
BBl TR S EERE SR CE AR CIRE S 3.

Q= —T = MEROBRE

- 173 —



WO —C b RT AOMRRI(E 3)%BIBL,
T—Tx N RIET S, RROTIz, B B
B 32— —U N EBR YD, AT TV RR
oty —eRE2E, 22T INLDER
ZHLITY—ER (5, B 2137 a—HeL T, b
—Ho ===V NeEREL, R 2 DT —Vx b
PR BT 7T —FELT, AF—ara—T= MeEE
BUBOMHRICEE45. K10 1227 MERE R T

icsy v l Y-y |
tes) =T i REEUR l

3
L3 F—avi

l User-Agent | | Station-Agent l

‘ Bt BStn
0 o
10 EREEES AT DOMR
QRSN
UFDISICH A/ BRI ST 5.

O BEk (3) : ERCREZ A FRIIZEIR RN THY,
P —ERRT —al E BBV ROBHEST A2 Lk
728, BITY —ERRT — /g LOEEN - OISR
(2o THA.

@ Y —tART—ayv (BEER) Y —E ARF—al Tils
YT, EMIZBOMTONEICY V2 —ERAT—
avDEABEHRLC, HREFELRAZLTHD. B
BWEbHLITY—ERESRERRBL, —EART—a Ll
L TYH—E 2243, FROVAT LTI, [PIX#
REL TV B RO OO 3THEARR T2 ) DA 2 —
DEBFDALF—T7 2— AT H B, Zhbi—E R
AT —avit, LLCHEFREIET, KRR
B BN 4 AT LR FRETHD.

@ —t R F—ER A TR AIRL, —ERR
F—al CRRMERS—E REREBAEL, TOWEE
LT Y —C ARBLEMA IO L ThB. iz, B
BO R ORI A8 - BmRRhEo Y — 2R
#PHHDOTHS.

@ Bt BRI TR AERLL T, R
SO VAR 2EER D). ZOHMY, A8
BT Lo TREN KX BB LliTins.

(DF AR I3

U, BAERBERTHD. 22T, O~@)DaHT
BERAGT, RIS g AT L—h DB ®
BRL, 77—, BLITERALS WIS
BROTEINZ, FHET B, FlUE, AT FURDERY
Frhad— BRI TN EFIAL TREHCED)8, &
WIEATH Y —ERSRBROH BN F R I M —iT
EELINZ 5L THATREL 5.

B)=— = MR S
=T b7 —h DB 2BL, =—J = MR
B 58ETB. FRIBED2—NEBEDYE, SATFLE
FERREEB.
PLEDINZV AT bEHEREL, ZRRFEOTHELT.

5. FLOHLEBEDOTE
=T x v NART LR AT AOBEATHD, B

PIRHIEIRDEHAAT I THE L, TS e —r

OFRIFANREMR S R 7 IZBEENTWAZ L YOk % B

L Uil LC, == bR TFADRE - B

REEL, FRI7FY bud—2AWiET S — VERS

ECOWTHRE L=, BE, ZOid b Lo

VAT LOMREIToTEY, AFREOFIMEOTHELT

Z1— FOBERDBRN»HITo T K.

SHROPELLT, TTARENEERY TR Lol
R T RERHARBHET NS, KiZ, 7o/ L—b
DB DHEICES T 5FHELI O LEDH DL V) A THS. B
AR CHET BRI BAREKICITo TV E, BT IHE
FEDOBER I ARFHEOTHRITRDIAA T K.

<BEIHR>

(AL 4, ILE 5 R 2, 51 R, "2 29— 207H 0
=T b7 - AORR EHRARELST g,
DPS-120 , 2004

Vi B8, H L PbeT, 1l B, /NS B, Tk 7, MR %,
“ColFAvT Web DIGHL AT A", HH0SE 43 % 7
#,pp.743-750,2004.

[BIEA i, it F—, /MR BB, A FT—VUx ML —ERFK
27 MHISEET DICOMO2006, pp.53-56,2006.

[44TREESL, BIHHEISS, BERRR, A TESH, "m—-Ux b RT LD
AESIT AT BIRENY, BTAHEBEES, 2005

BhegA MAD WA 5 0aH BT F—/INR 5, "EiHe
¥—t"A(Location Based Services, LBSEli=AF—Y =2 bey
AT MRS, DICOMO2004, pp.41-44,2004.

{elitn B—REE, "moBE: A hai—T3, F—2a4, 2005

AT EB8E, "—Cx b RF LM, BTHLHTES,
2001

[SIFTPA (Foundation for Intelligent Physical agents):
http#www.ipa.orgl.

BUIIF #, BINE PE, B4 18, MR #5, it F—, “HEEEAT
BAF <NV F x— Pz b R T LD #EE” DICOMO2005,
pp.405-408,2005.

[10]FTPA-OS (FTPA-Open Source):

httpsourceforge.net/projects/fipa-os/

[11}JADE (Java Agent DEvelopment Framework):

http¥fade.ceeltiit/

- 174 —



