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An Information Management Agent for
Distributed Information Retrieval

Kouichi ABE, Toshihiro Taketa, Kuninobu Tanno
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- Department of Electrical and Information Engineering, Faculty of

Engineering, Yamagata University

The current exponential growth of the Internet precipitates the increase and the disper-
sion of information. All sorts of information retrieval systems for the World-Wide Web
have been studied and developed in the world. But their systems have the limits of the
information management. ;

The purpose of our research is to build an efficient information sharing by means of an
original distributed information management and retrieval methodology. In this paper,
‘we suggest a prototype system using multi-agent model, and describe its basic structure
and functions. We describe the information management agent from the point of view of
the information retrieval as well.

—109—



1 FL®IC

HE, AVF—Fy b eHFEhdarta—%-
2y VU 2DEENEEZERSh, TOFNEE
IR FNH BB 0L P —REEITE T
RoTHETWD, Vb, #EHLPEHICHERORE
EELRDTENTES LW HEHBT, World-Wide
Web (WWW) OFjE IS AMOERICHS., €
Nzko, BLERAY F—X v b LITBER2HER
BEKFICNE - BRI E T,

ZoXyRREOF., BE, ARENESOBE
LLTW3, HBIVERRKOHIFEREZLDLI T
B sk RliEE 2o TETWS, K
Tit. K7 World-Wide Web &) (BHRBEIRM O
BHOBREROTHI DI EEEROREK X
F AR - BR EnBT T\ 5, —BRIRREY
ZAFATHR, ThbDEREEETIHEL LTH
@BHFusERBALTNS, ZOFRTER, Hdbh
UHEBRNR LR IFRICETET—FR—2 (F
WHFul) BERLTEE ., 2—FhbORRE
REWETRBLERY Y/ P OBRELT, O
BRO—EZ2—FICRFTS.

L LZDHE, 2—FRRERREEY A F—
Xy hERLRDIT BRI, BRVATLOY—V
AERFoTVBF = HBBEVREI~DY VI RY
PHRECHS>THWAUNERD S, EBAED World-
Wide Web Ry b =2 —X 2 P OFHREZRTYH
bz ko, BEDO LS IKE—FKZ M THBRR
LEFFEBLTOIIBARD S, &bk, BX
#FH LV World-Wide Web DY — SR FTA LT 3
B, ZOHR— A OERE THEERNRICAE
IENTAORE#ETHD. ZOXIIT. (VF—
X v b EOBRRRROBE ORI, KREAELRER
EOBBRRCBTIRERMBEL 2-oTETWD,

Z I TAMR TR, RSO —FRX Mz X 38EH
MOBREBFRIZH LT, BRORAMZLSES
BEOEERRTE AL AL OBEREEY
AFLERETS, 20X RLBRBECHETH
FRAITIBNTRAFRERB OZRO2RE, °F
DHRECHEERE T EFERLETH D, &
BOERTAFT—Tz b - EFN[] OBEEZE
AL, TOARENRI -V bOw A V-V
VgRERRIET S, &bk, BEHTATY XALD
Baicb oS-V VORREAE L RER

BBz b~OELEMNLT, FBRELIZ
BT 2ERONROLRELERT . KFREOR
a7 BAIX, World-Wide Web 72 EIZIRB A~
F—Xy b LORXTORBRROGRHZIREHLE
DODRATHS,

LT, ¥7T 2B CAMETRRT A VAT AOE
ARERCOVTHAT S, RICIETERIATAIZ
B 3WBEE—T = OB L T ONRERE
FRIZOWTHAL, BBCARTE LD LREY
w3,

2 HDEEHRIEES AT AL ATRAS

2.1 EHRER - /RERXAR

BIEOHERE I ATLADIZ LA L, B—KR
FCREY—EXO%HRE UTRE Shi iRk
ORBEF—F—ZA{LLTERLTWS (K 2.1),
KBYOBB L A TFLZBITBREHE L LTI,
P REERFET—NTER L TRRETIHFR
Th3, 2O BEDOITFATVE (2—F (¥
F7x—R)BRURBLRBZEbLHD,

¥, ZhODOBREVATADEBONMES KL
LT, BB RAMBEREL TV SRR
BEPHC T 78 AL, RERFRERATIE
Wi HER—BHTHSB, LhL, BEDOL) K
BRI E LTD World-Wide Web F— I RIBES
BR|ITBNT, A F—F v bD X5 RFIHER
Ay VPa—F Xy U—7 LORMBERE KX
FCHERTITIIBRARDD.

Information

R 2.1: —fRARBREV R T A

AT, T b OREERMRRT 5 HEE LTH
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BRROHREE IR -V Mz B3v A7 L
—¥a VREFRIZ L BIRMIEH X F A (ATRAS:
Agent-based Total Resource Access System)([2.2)
ERRTD. FRORBHEEIL, HbABHIC
PORBOFETIEFERICTELEL, A4
F—Xy b LOWREFIATHZ LN TES (Zh
BRIEF L) O RRAZERTZ L THB,

K 2.2: XA TERBIIBREV AT A

2.2

AT LD

AV F—Ry b EEBIT B3R ZT AR, ©2.3
R TE)RERXEFAVOEGIZL - THER SRS,
X 2312 R SN D EFNVITERN B TH Y, Z0
ich > 2 EEEFANREETSD, £, 231
RENTWE 5 BEHOZ -V 2 IRV AFAD
BABRERTH Y, TNThRERIBELREDL
2RELT—2OHE SNV AT ARIEY BT 3,
INH0x—V M, HFRBREOBIZ—FL

DaAIa=h—arzZiTia—F - L FTx—

A+ x—Yx b (Communicator), FEKIZ A & —
Fy b ETCHRBRRELREL, BHOWMEE R
HLUTL HFREER - — =2 b (InfoSeeker), D
HHRERT—V =z 2BETIRABER -
Y MNEB—T b (SeekersManager), 1HBR&IR
NORBY Fu S EER L TREEIE QBT 5
BEHRx—Px b (InfoManager), BT —
Tz b DOER P ~DHAY ZERTBER > b U—
7=+ xA x2—Px b (GateKeeper) TH
B. KVATADERESIX, Thbnz—Y=r

Information
Resources
_J

FBHERZaIIa=s—2 a2 iFORKHIZ—
FOERTIERERSTHLTLZZLTh3,

Host (Information Resource)

the Internet

X 2.3: ATRAS EXEFN

3 BHREBRI-—-CIvh

HRER-—C v M, AVRATFAIZROTH
BREZBHETIFAMIHEBELT, o BE,
FRERTL—V 2 b 2o ORBEFEOLELITS
T—Vx b ThD, AETIR, FEFTHE:—V=
PPz XA3BBOER - REFRIZOVWTRRB,

3.1 HERE

AV F—Ry b ETHATE 2 R IR 2 2
ERObDOBHFET 2. IERPOLDTHFAD «—2
TL2bawrF-SAUNoFIATE S “whois” R
“finger” B—ERZIILD, F¥a AV MRV —V
A D “WAIS(Wide Area Information Server)”, P&
BHA=2—FRCLZRBT TV P —ER
? “Gopher”, EFE TR —ERD “NetNews”,
7 7 ANVEREY—E 2D “anonymous FTP” 72 ¥
BEELFETD. TOPTHE, EHITEERL
FIREIRTWB DN “World-Wide Web” Th B,
World-Wide Web 1%, —BEDEHG I L1 F
AT ATHRBERZB LD Z LT BL<Micett
ROHLWI2—FBICETEE ok,

KA T AT, BIEROFIAREKRENTHS S
L Bbh 3 World-Wide Web & NetNews, anony-
mous FTP ¥ — ' RICHBRZRE L CTIHBEETRL1H
BREET.
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3.2 'E®HEH

EROBFMEFITH LTHRY Y s 2ERTD
720z, FEBREOREHFHR, LT ORI BIE
TRHR (FOBREHEHT LV IFKRTUR T —
U—F LREER) 2R LRTNRIERL 2V, TR2b
b, ThbETHIIIBERAETLEICRT 2BKE
TR 2 PBRNELR2->TL3%, LALH
ABIEELBVEA TR LTV WO TER
ESELE, BICHERETCEARHARYR T,
Fe. AVAFAOL S ICHRRIRL BT 2E «
DFERA P BREF—ALRD LD BB, HRE
HOEDETCARSHELRL AT ALEETDHO
XEATIRAEV.

FrTREFSBREOX—U—FHHEEELS,
coTFATY XAER 3T T,

(fk?tﬁﬁoﬁ&ﬁ#ﬂ)

r—ia#ﬁ&%#&ﬁﬂj—1

H 3.1 HEBRAEF—v—FHE7AIY XA

T OFEOF AT, BAICHERFIRESATVD
WMIEFFEF—U—F L LCHHT20T. BARE
FRFEMIT R E D LD R AR ENEL LY
W, 7. BBREEDOFFRL - 77 AVROT
BEEOBEICHIREERICTE B, TRbL. HE
DHBREORELTFRELEE R THIENR2Y
BEORWRERY FOERBBBEND, &5
WHIAMLE L LT RAXFIIZETF—I—F &
ZEFTESICLTWS, Zhix., —RICARATHE
REh3XFERNEETebbEALTTHEH L

| <BoDV>
s

REVPLTHS,

REL LTI, BFcRGshTwithidizh
REARCEDHBRIZBLTHEDOX—V—F LR
235 ¢b, HRIYFaSTEBREINRZNVEVWIER
SNRELBLTHD, ¥, F—U—FEHXF
FIAHENLLRBTIOT, BHilcHFEFOKE S
K EF—U—F BEEFIOREFRMREATIZ
s, BRATE, XFFIREEL LTR—EX
FEFAVERAY— - AT XFEFRREEFA
LTV, ThBRENHA THLHRBOKES N &
XFFIDEI M OFIN+ M u:s&mm-mr*
TTha.

uhm\ﬁﬁﬁﬂz—v;y}mxéaxﬁi+
Bl b OERMHETH S, RIEMR L TIHHER
RBIREOMEBIZOWTHET 5. ’

3.2.1 World-Wide Web

HTML(HyperText Markup Language) XHIZH
FBAAR=Y L 2IE, FERD « AT ATHUSAD
BEVLEETD. TORAGOWBEELI A Fu/
WRGTADIC, VI ITDT VI —XFF R
Wb Fu SicBET5., 2Tk, HIML X# X
BT AHER Inww (X) BROLS ZERT D,

Iwww(X) := T(X) + H(X) + U(Y) + A(Y) + B(X)

HMTL X& A

<MHEAD> A : Heans W
<TITLE> oo <TTLE> e
e . maLE}
<VLE>
Ny HiAY
woov> ¥ noo " ue e
HI>MEADER /M1 ¢

4 )!llh"l\lll.ﬂm_l'kl;r"

BODY> .

(A) 1= T(A) + H(A) + U(K) + AX) + B(A) {B) := T(B) + H(B) + U(A) + AA) + B(B

X 3.2: World-Wide Web ﬁ’&@’{iﬁﬁitﬁ

= =T, U(Y) ¥ HTML X#® URL(Uniform
Resource Locators) TH Y. A(Y) ix HTML X&
X enAr—Y 7 LTVWBY VY IROT Y H—X
FHCH 5, . B(X) X HTML X&#F X b ¥
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ZERYBRE, R3LUTRTTATY) ZAC Lo TH
Hahkdx—Uv—FoEE5ThHS,

3.2.2 NetNews

NetNews IZBIT 2BBROAFEHEL LTk, ¥E
HEROREDOHD=a—R « IN—F DB
I BZLTARETHD, £Z T NetNews DEZF
X BT BER Inews(X) BRO XD ZEHRT S,

Inews(X) :==8(X)+ N(X)+ M(X) + R(X) + B(X)

ZIT, B(X) B=a—RBFORIZRBIZK
JMEARTTATY XhAVTHiHahlx—U—
FOEETHS,

NetNews i2¥ X

Path: aaaaaa!bbbbbb!kouichi

From: kouichi@etn.jp

Newsgroups: [NEWSGROUPS}=—» N(X)
Subject: [SUBJECT] mmmmee—eiy- 5(X)
Date: 24 Dec 1996 12:34:56 GMT
Organization: Yamagata Univ.

Lines: 64

Distribution:

Message-ID: [MESSAGE-ID] = M(X)
References: [REFERENCES] = R(X)
NNTP-Posting-Host: xxx.yyy.zzz.jp

B(X)
1(X) := N(X) + S(X) + M(X) + R(X) + B(X)

3.3: NetNews b DiE#IRH

3.2.3 anonymous FTP

anonymous FTP IZBIT 2ER (7 7 A V) DAF
FEiX, “archie” — RLRRIIN3EHOREY—
VRICERL TUBLIEZT7 ANREANTRE
Lizk-oTHELNS, —RIZ, “archie” ¥— 1 TH
B 3880 o 7/ 1XE 34/ THAL TICT/ER
ENBDT, 774NV X ZRITBHR Irrp(X) &
KDL ZEETS.

IFTP(X) = Px(l) +Px(2)+ ...+Px(n)+F(X)

ZIT, Px(n) IIRNRFOF AL 7 UL THY,
F(X) 3@ Ta7r I VETHS,

/pub/net/www/server/wath-1.3.3.tar.gz

i
IR/ R@/~Petm) [F(X)
l(X) 3= P(1)# R.(2)# - + P.(n) +F(X)

3.4: anonymous FTP 76 OFBAH

3.3 FHROBEMH

MHLAABRIIZ 0T I CRFBRRICHATE
RVOT, HHRRRICE LSRN BUETH D,
FITZZTH, 7 M EHHERRREFRENA
FTHZLITD, ZOFRTIR, XFRAI 1L
LTEBREND, HBIXEI ML D 2EETS
L, ThThOER 4, TEOXFIZEEThIHE
LB, ZoLkE, ThENOXEINI T %
b, TOER v 3EOXBLEENIEFEL ©
BLTHD. bLAENERE & 2EATHRNE
bif, TDE» v X0 THB,

HFBEODOE X TFIDF(Term Frequency x Inverse
Document Frequency) RT3 Z LIZL YIRE
Ih3, HRLWERBEE, XFT POREF L ©
HAh v BROXTEZILNDZLETHD,

v; = t£(i) - log a}%

ZZTC, f(i) BXE T FTHE 4 BHBALE

B (ABEER). df(3) 1T d 2FLXHFOK (X
FRER). n IR LEXERTH S 2],

3.4 HHRER

BHREHE— = M, 328 CHIH Lo sz
DT 33HTRLIEFEICL VIFROET T 2
T9. TOREEXIFRY Fu/ bInNB3 AT
YUY e T ANTRET S, BRI X P TR,
£TORBITFREROEEIZ L S FH— LizEX
TEEING, UTRZEDOT 3—=v b 2FRT,
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eKEYWORD {
WWW  {URLy(w), -+, URLgn(w)}
NEWS {URLi(w), ---, URLn(w)}
) FTP {URLy(w), .-, URLy(w) }

ZIZT, w33 R LEFETRO O
55 (KEYWORD) DEATH B, ¥, FHERER
X35 URL LT ORREERTS.

o World-Wide Web:
http://{host):(port)/(path)?(searchpart)

e NetNews:

news:{message-id)

e anonymous FTP:
ftp//(host):(port)/(path)

3.5 1HHEIR

ST LU LEREREZRET SR b OLiFRSN
DHARENTVWS LIXR S22V, World-Wide Web
P—REZR_R—TVEER LN LV oT, HH AR
BHERBEZ RO —FRABELEVWEEB 5T
b Tid7ev., HENTOREZBROB L LTHE
RALEYVT3EDIERATIZLELHBES).
DEIRFE. BEVATAREYTIR—VE K
FIERWHERSEL RT3, BAE, World-
Wide Web ETIX “robots.txt” 2V 5 77 A /VIZH
RUATAZRELTHRLLRWURL &9 —F -1
Ry b EETERTHZ LT, ZORBETHELTWY
5, BHREHT— x> MZ X B World-Wide Web
OBRPEERTL, TORAZBETEIZLIZTS,

& < NetNews DFEHL LT, ERRTXMEFEL
YLVFRA P INELEERFRERERShDZ L
BH3, BRER-Ox MR, ThbDOTEY
BRE LTIMOME R2VWbD EHRRT, £2T
NetNews OfFE#Y # 1 7 {ERLKRFIZ Subject 7 41—V
FIZEABTHLEETHLTA L LW BHROBNS
FNTWSHEE. REOITHRTEORNR,» LR
ATBE512T3,

anonymous FTP TiX, —f&IZ “pub” W5 F 4
L7 MY THREDZNRRUTR 77 AVRREENT
WERDREETHD, LL, FRMZL-TIEA
DF 4 V7 Y% anonymous FTP LF U L~z

ER LTV A bH D, 0k d2ES, BAOT 4
VI MY REEMBMCTAVNERDSB, FITH
WEHET— x>+ T3, anonymous FTP DifY
&0 7 VERRHZIX World-Wide Web @ “robots.txt”
L RARRERO 7 7 ANVEFRTBZ L eohicst
nts,

3.6 1WHRR

HWHEHT— = MBI 2 SRRIX. 348
TERENEBRI Fu /2 ANWCHTbh3, BRE
R, LFEFRTHERERS,

QUERY := (RESOURCES) (KEYWORDS)
(RESOURCE) := [WWW | NEWS | FTP]
(KEYWORDS) := (meta)KEYWORD, ...

{meta) =,%*,4,!

Z ZT. (RESOURCES) i3 FEaR & 72 5 WE%
RICHETHXFE < TRESTRET S, (meta)
RERCBIT 2 AFRETHY, KEYWORD X
EROXFFITHD. A FRFIIEIZFEL—EK, and
#EE. or A, not FAEEEKT D, EEMITHE
X, XFNoOBRF—FEHRTH 3 dFL—EETR
TAIEBTBIEND. RETATY XA, B
RTRAa7Y 75X RT3,

4 HBHLYIZ

AR T, HEEEIC BT 3 HBEE LR F A
ATRAS OREFHET— x> MM BiT 5 HHHH,
WHROMEMT. WHRETH, WRHR. HRRE
DWTHMIC R~ , BAEDOBRREX, {HEmhH - W
REOEELLEFRY Fu/DROBLETHS, &
#iIZ, ThOoDRBEEBRLRZBLVATADORE
1LZBE Y o2oREERHET TV,

2E X
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