Doboboooooooooooboand

Information Gathering and Integration from Network Information Sources

good
Hideaki Takeda

gobdooodoodood ouodoood
Graduate School of Information Science,

Nara Institute of Science and Technology

1 0000

ggoooobuoobobooooobbobobooobbboooobbooobobbuoog
0000000000000 00000000 AltaVistalOO 2800000 300000 WWW
0000000000000 00000000000O0O00000O0O0O0ODO0OD /JOoOOOO
OO0DOO0bOoooooooooowwwioOoOoooobobobobooooooooooo
goooooooooan
ggobooogobobobooooooboobbooodooboooobboooooboobooboo
goboogoboobobbooooobobooooboboboboooobboboooobbboooon
goboogooobooooobooboboooobobobodoooobooboboooobboooon
gobobooobboboooobbobtooooobbbuoooub bbb bboooo
goobobooobbbbooooobbtbooooobbbuooouoDbbooUoUbbboooo
ooo0ob0ooboobobooboobboobbooboobobooobOoo 1IDboboboo
gooboooobobbboooobbboooobobbbuooooobboooUbbbbooo
gobboooobbtboooobboooooo
wwwioOooooooooDooOoobooooooooboobooooooboooo
OO0DO0o00O0obOO0O0OO0ooOobooboobooowwwiooooooooboooooooo
gooboodoogoboobtboooooboobboooobobobooooubboboooobLbbobooOon
gododogouobobooooooobbdooooobboooobobbbooouobooboon

http://www.altavista.digital.com/



O 1l.0b0db00o0bobooobo

02 0000000000000O0

ggoboobooobobbboooobbuooodbbobooob bbb boood
ggobobooooboobooooboobobooooboboboooobboboooobDbbooOon
ggobobooobboboboooobobuooooobobboooobboooobLbbooOon
ggoboobdooobboobboooobobuoooobobbboooob b0 bbooOog
000000000000000000000000000200) 000000000000
ggoboboodobboooboboooobboooobbooon

2 0O0O0O0

ooooooooOowwwioOooOoogooooboboooooboboooooooooo
ggobboooobbboboooobbbuoooobobbobooobbbbooobbbboon
ooo00obO0obO0bO0bOO00 EDODDOO0 HTMLOOOOODOODODODODODODODOODOODOoo
goo0oO0o0O00oU0o0obOobOobOobOobOOobOOobOobOOooooDooowwwonoonooo
ggoboobooobobobooooooboooooboboooobbboooobDbboooag
ggobobooobooobbooooobobuooooobobboooobbobuoooobbbooog
ggobobooobobboooobboooobbuooobobboooobboooooo

ggobboogobboboooooboobooooooboooobbobooooboboDboo
gooooooooooboowwwiooooooooooooooboooobobooboo



~oogo
gboogooo

1000

goboooboog
HRN

Ooo
ooo
0oo O
Ooo

O3 0b0d0b0dboobobooobuobooonbg
gogddooooobbbbooooooououooobbbobooooooobobobbbbon

gogoooooooooooobobbbbbbo

3 oo

ugobooogoboobooooooboboooooboboooobLbbobooooobDboo
ooooboobboobbobobsogbbobobooboobobooboooboobbOon
goboboooooon

00000000000000000000 (Information Gathering)D 00 0 O (Informa-
tion Integration)0 0 O O O (Configuration of Information Sources) 00000000000
goboboooobbtoooobbuooobbbooooobooboo

0000000000000 000 (information gathering) 000000000 (information
retrieva)J 000000000 (information filtering)[50]0 0 O 0 0 OO (browsing) 0 00 O
gooboooobbobooooboobboooobobbuoooob bbb bbooon
000000000o00OOo0o0DO0o0o0o0oUD (04000000 bD0DOO0OoOoooOO
gooboooobooan

00000000000000 (information classification)0 0 0 O O (information extrac-
tion)0 0 0 00O (information organizing) 00 0000000000000 DOOODOOO
0000000000000 0000000000DO000(C 00000000 0O00onO
godoudbbboooooooobboououboboobbooooboobbbooouoobooboon



04 00000000

O s 0boobogog

RN
ggoboobooobbbtooooobbboooooobboooUbbbbooUbbDboo
ggobobooobobobboooobbododbbobboooob bbb bbood
ggobobooobbobboooobbuooodbbobooobbbooUUbbbooog
0000000000000 000O000 (D000 D000000O0O0ODO0ODODODOOOO

4 0O0000O0O0O0OO0O0OObObOUOOO0OOUbObbooooOoo

ugoboboooobobooboooooboboooooooboooobobobooooobooboo
ggobobooobobooooboboooobbooan

ggoooboooobobto bbhoooobbuooobobboooobbbooobobbuooobboa
godooooooobooobbooooobdodddooooobn bbb bbobo
ugobobooooobuooobboooooo

goooooobb bbb oobbooobuoobboobbobobbobooo
gbobgdgoobooouboboboooobboooobuoobobobuoobobobboo
gbobgoooboooobbobooobboooobbuoooobuooobbbooo
ggodooooboobobobbboboboobooboobobddoooogb bbb bbobo
0000000000 (D00 d)pooU0oU0oU0O00O0O0OD0OD0ODOoUOUOO



O6: 00000000

0000000000000000000000000000000000000000
00 (FAQ Finder[9][22][23)0 00000000000 (000 METIS[41][42)) DO DO
00

goob bbobbbbbbbdodoodooodddodddoddd0dooooooLo
godooooooboobooboobbooboobdoddooouooooooobLbobo
000000000000 YAHOO’OODOOOOODOODODODODOODODOOO0OO0OODo
ygdodoooooooooooboboooooobboddooooooooooobobobo
000000000000000 ICA[290 0000000000000 DO0OO0O
00 WordNet[45| 000000000000 (FAQ Finder)Od

gddddud bbb b oL oL uooooLo
goboootobogoooouogboobboooboobuooobbuoobbbouo
bbb obuooooooooooobo
0000000000000 0000000 [46]0 Maes O Learning Interface Agents[39][40]
0oooooooooooooooooooooooooooobbooooooooooo
goooooobboooooooooooboooooooooonoooooooooo
goooooooooooobobobon

5 oo

ggoboobogobbobooooobobuooooobooboooobboboooobooboDboo
gobboogoboobooooooobbooobbobbuooooobooboooobbboouon
goboboooobbboboooobbobtooooobbbuooouoDbboooUbbbboooo

*nttp://www.yahoo.com/



gooboodooboobotboooooobboooboobobuooooobboboooobLbboooon
goboodogoooobooooboboboooobobobboooobobobuoooobLDbbooon
goobooogoon

5.1 OOOOOO

ggouobooooogoobobobbtbooooooooodoubboooooooobboog
0000000000000 000O0000000000O00ULO0DO00 (DoODOOoOoOO
0000000)000000 (00000 0)0D000O0DO0000D0O0DO0O0O0OD0OO0OO
goddoooooobbbbbooooooouooobob bbb ooooobbbobobobon
gdddodooobbbboooobobbododoooobbbbooobobobbooobLb oo
000000000000000000000000000 Balabanovi¢éO [3]000000O0

5.1.1 Web Watcher

Web Watcher2]| 00D 000000000 Armstrong 00 000000000000 OOO
0000000000000 00000000000 Web WatcheerDOOODOOOOOOOO
goood

e JO0OUUOOO0ODLDDUOOODLDDLOUOUODLDUOUOOLUDLDUOOLDDbLOOOUODLDOO

e OO OOODLDDOUOOODLDOUOOODD

000000000000 Web Watcher D WebOOOODOOOOOOODOOODOOOOO
Web Watcher 0000000000000 WebOOOOOOOODOOOOODODODODOOOOO
cbdbooboboobobboboobaobodabo

070000000000 10000000000 WebWatcherOOOOOOOOOODOOO
gbobboogobbobooooobbooobbbboooobboboooobbboood
Web Watcher 0000000000000 DOODOODOOODOOOODOOOODOODOO
oodog

gboobobooboboooboboobobbooboon
LinkUtility : Page X Goal x User x Link — [0, 1]
bdboobooboobodboobuooboboboobobboboobobooboobod
bdbooboobbobbooboobuoobooboobobboboobbooboobod
Oobobobobooboobooooooboobooooooboobooooooobooooog 200
00000000000 (51)]00000000000000000O0O0O0O0OO0OO0O0 200
oobooooboobooooboboooboboobbooo 1 0obboooboobbooboon



File Edit WView Go Bookmarks Options Directory Window

Help

WebWatcher Comrands

[ How many followed each link? | Show me similar pages | Email me if this page

[ Exit: Goal Reached | Exit: Goal Not Found | ¥Your Comments | Help ]

changes ]

=

WebWatcher suggests you take alook at

oo o b e

10.

Tom Mitchell’s Home Page Tom Mitchell’s Home Page, Welcome ...

Aupa Bobot Learning Home Page Machine Learning for Beal .
Teleos Research Technical Reports Techmcal Reports, TR 87 ..

Aupa Beal Time Flanning and Control Home Page ARPA Beal .

U of b Ardficial Intelligence Lab ARPA BTPC and UGYW Homepage
Xavier Papers Bibliography Watch Interact Scrapbook see .
Havier Data Toolkit The CWU Learning Laboratory Drata

I3 Inidanve Home Page [3 Intnatwve Home Page, Thigis

Kavier Fesearch Overiew Current Fesearch, You can see an ...
Adaptve Intelligent Svetemes A Quick Summary Adasptive ..

1 link suggested. Click HERE to see it

ARPA Real Time Planning and Control Program

Program Manager: Pradeep Khosla

Try out our experimental ©% WebWatcher ©% search assistant.

Eezearch Project Home Pages:

® EBeactove Control for Molo-Agent Bobotc Systems in Hostle Emaronments. Georgla Tech

. - bfachine Leaming for Beal Time Planning snd ©ontrol - Carnegie Mellon Ui,

(PL:Torn kitchell)
8 hlulb-Agent Intellicent, Adaptve Coordinated Bobotic Systems | Undv. of Pennsylvania
(PL: Buzena Bajesy)

(PL: Ron Axkin)

3|

O 7: WebWatcher OO QO QOQOQd

-~ kd



cho

a0

Back

acs

Farward

G

Harre

&

Reload

o

Irages

Location |fi]e 44 fLiebernarda fHenry FLetizia "Horme-1

The Macroscope:

List of Published Papers by
Henry Lieberman

To browse illustrated abswracts of these
papers, and to find more complete links,
visit the Lieherary.

Hearing Aid: Adding Verbal Hints to 3 Learning nterface
[with Elizabeth 5toeht], ACH Multimedia Conference,
San Francisco, October 1995,

Letizia: An Azent That Assists Web Erowsing,
International Joint Conferehce on Artificial

A Translucent
| Zooming
| Technique

Reading rijN E'-"l!

LS5tep 94

Henty Liebetman and Christopher
Fry, Bidgmz the Gap Between
Code and Behavior in
Programming, ACHM Conference on
Compniters and Human Interface
[CHI-95], Denver, Apeil 1995,

Intellizence, Montreal, dngnst 1955,

The Visnal Langmage of Expetts in Graphic Desigh, IEEE
| Symposinm on Visual Languages, Darmstadt, Gertuany,

IS N Y

O 8 LetiziaOOOOO
0300000000000 00oDoDoDoogoooo 30oooooooooogoooogg

gobooooooouoouoooooooooooobooboooouoobooooon
00

0000000000000 0D00O0O TFIDF(term frequency times inverse document fre-
quency) O [51]000 3000000000000O00OO0OO0OOOOOODOD 30000
OO0b0o00OO0obOoo0obO0obO0obOo20b030b0o0o0oooobobobobooooDOoboooo
0000000000000 0000O00O00DO00oOOooooOoOo [30)0

5.1.2 Letizia

Letizia[36] 0 WebWatcher 0000000000000 000ODO0OODO0ODODOODOODOOO
Web Watcher 0000000000 00DOOO0OOOOO0ODOOOOODOOOODOOOOODO

LetiziaDOOOOODOOOODOOOOOOODOODODODODODOODODODO SO 3000
000000000000 Db000Db000b0Db000b0000D0bO00b0000 Letiziad O
gooboooobbbtboooobbbtboooboobbudoooub bbb bboooo
gobobooobbbooobbuoooobbooobobbooobboooo

LetiziaOOOOOOODOOODOOOODOODODOODOOOODOOODOODODODOOD
gobodooobobobtboooobbobtoooobobbuodoouobboooUbLbboooo



Netzcape: The MWorld-Wide Web Wirtual Libraryt Biosciences - Medicine

File Edit View Go Bookmarks Options Directory Help

and students £
o TAFAThe Franklin Search Group Inc. —— on-line career
services for Biology and Medicine
s cw2uFred Hutchinson Cancer Research Center
o ©.008 BLOCKS Server
® © 717 French Genomics Server, Moulon
O Mycobacterial database —— éﬁl@FMchB Mycobacteria

include the cansative avents of lenrosv and tuberculosis. J#
=] I =

O 9: Syskill & Webert O 00O

oooboboboboobOobOobOobobOooooooooooo TFIDFODOODOODOODOO
goboboooboboooobbooobbboooobboooobbooobbboooo

5.1.3 Syskill & Webert

Syskill & Webert 00 00000000000000O0OOOOOOOOOOOOOOOOO
00000000000 (hot)D0D0D0O000 (cold)I0000D000 (lukewarm)O0 0000
00000000000 000000000 hotJOOOD0ODOD0D0 cold 0000000000
00000000000 00000000000000000000900)00000000
000000000000 000000000000 Lycos0000D00O0000000O0O
00000

000000000 WebWatcher O Letiza D00 0000000000000 000000O0
0000000000000000000000000000000000000000000
000000000000000000000000000000000000

E(W,S) =1(S) — [P(W = present)I(Sy—present) + P(W = absent)I(Sy,—apsent)]

oooo
I(S) = Yechot,coldy — P(Se)loga(P(Sc))

0000 P(W = present) 00000000000 I(Sypresens) D WO OO DOOODD
OO0O0000DOOoDoO S.00o00booo0oooobooood

00000 DO Bayesian classifierd ID3, nearest neighbor 0 00 00 OO perceptrond O O
0000000000000 000000000000000000 Bayesian classifier 0 0O 0
gddooouoooooooooboboobboon



l. nO00000D00000DO00O0O0mmO0OOOODOOOODOO
2. 000000DbO0O0OOObDOoOOoUObDOobOOoO

() 0000000000000 :0000000000000000000000000000
D0000000000000000000000 L;00000000 P;=exp(BL;)/Y; exp(BL;)
0000000000000000000000000

(b) D0DODDO0DODDDOOD0OD F«— F-N+eROUDUDODUOD NOODOODOOOODOOO RO
00000000000U0oOU0DOU0O0O0 (R+1)y0 1/2000000000000D00DOO
go0odbO0 FOOOD E<—E+F

() OO0 FOODt0000D0O0O0O0O0ODOO0DO0O0O0OO0O0DODO0OODOODOOODDOOODOOOOO
000 pgO0O~y000000000 FOOOOOODOOOOOO

O 10: 00000000DO0ODOO0O0DO0O0DOO
5.1.4 0O0OO0OOQOOOOO

Menczer O [43|[44)]0 0 0000000000000 0O0ODO0O0OOOOO0OOOOODOOO
goobodooobbbtbooooobobtoooobobbuooooobboooDbLbbooon
goobodooobbtooooobboboooobobbuooooub bbb bbboon
00000000000 100000000 0000000 (B=00)00000000 (B =
0)000000000000DO0000000Dy0O0O0O0DDOODO0DO0ODOOODOODOODO
gobooboooobobboooobboooobbooobbbooobbboooooboo

ggoooooboboobbooooobbooooobooooobbbboooobboog
goboogobooboooooboboboooobobobbooooobobuouoobobbooon
gobboogoboboooobboogn

6 UOOO

ggoboboooobbbbooooobbuooooobbbooogbbboooLobbDboo
goooooooboobboooobobobboooobobobuoooooubboboooobLDbbooon
gooodoooobooobooooboboboooobobobuooooonboboboooobLDbboooon
gooodoogooooboooobooboboooobobobobooooboboboooobLbbooOon
gobboogoboobooooooobbooobobbobuooooobooboooobbboouon
goboogoobooboboooooobooooboboobobooooobobuoooobbboooon
gobboogoboboooobobooobobbooonbboooobboogon



scatter qather> scatter

- |
Cluster 0 (6) Cluster 0 (5)
ballet, sentence, language, ... animail, conductor, nikisch, ..
Cluster 1 (7) Cluster 1 (4)
station, broadcast, network, ... element, metal, atomic, ...
Cluster 2 (13) Cluster 2 (8)
flag, rug, design, weave, ... galactic, spiral, globular, ...
Cluster 3 (21) Cluster 4 [J Cluster 3 (43)
star0 O O game, player, term, league, ... | 50 0 U constellation, sky, northern, ..
ooon Cluster 4 (65) N — Cluster 4 (53)
energy, hydrogen, radiation, .. variable, sequence, spectral, ..
Cl_uster 5 (165) _ / Cluster 5 (30)
bright, stellar, constellation, ... radiation, particle, emission, .|.
Cluster 6 (76) _ Cluster 6 (37)
film, comedy, musical, ... planet, orbit, moon, jupiter,...
Cluster 7 (21) Cluster 7 (36)
theatre, stanislavsky, young, .. university, graduate, director, |...
Cluster 8 (16) _ Cluster 8 (5)
novel, story, hemingway, ... altitude, navigation, ship, ...
Cluster 9 (11) N Cluster 9 (8)
sea, flower, sand, familiy, ... david, curve, tirangle, side, ...

O 11: Scatter/Gather 00000
6.1 0O0O4d0d

ugoboboogoboboboooooboboooooboboooobbbobooooobDboo
goboobodooobobboooobboooobbuoooobbooobLbboooobbooon

6.1.1 Scatter/Gather

Scatter/Gather[25][26) 0 00D D0 D0O000O00O000000000000000000
0000 Scatter/Gather 000000000000 1000000000000 0O0OOOOO
gbooogobobobbboougooooooboboobbooobobbbbbooooaan
gboboogobbbbooobobbbbooobbbboooobbboboooobbbooboood
gboboogobboboooobbbboooobbboooobbboboooobbbooon
Ooooooobooooooo oooooobooooooboboboboobOooooooo
0000000000000 00000oUDOU0oO0o0ooOooooOo (0 1100)o

gboobobooobooobooboobooboobobboboobobooboobooon
000000000 (hierarchical clustering) 0D O000000O00OOOOO (partitional clus-
tering) 000000 [12)000000000000000OO0O0OOOOOOOOOOOOOO
gbgbooboboobooboboobobbobooon



Streams Substreams Summarize Personal Agents Friday, Aug 18 10:32 AM 1995 EDT

Fil Jun 16 114201 1935 [ |

Work in AK'W

Ta Enc_Freasan
Fio

uuuuu

Stream: Eric_Freeman
Main stream e
009 Documents

Thu 06/ 1585 1o Mon 08/ 1VE5

N J B

Sat 020495 Fri O 155 —

O 12: Lifestreams O 0O O
6.1.2 GALOIS/ULYSSES

GALOIS/ULYSSES[10] 0 0 O (lattice) 0 0 0000000000000 00000D000
0000000000000 0000000000000000000000000D00000
0000000000000 000000000000000000000000000000
0000000000

6.1.3 Lifestreams

Lifestreams[18]| 0 D 0 0000000000000 DO0O0O0O0ODO0O0OO0O0OODOOOOO
ooobooboooooooobooboobobooboobOooDbOo 1200b000DbDOD
ggobobooobboboooobbuoooobbbboooob bbb bboOon
00000000oU0oU0o0ooooooooooooooog (New, Clone, Xfer, Find and
Summary) 00 0000000000000 0O00OO0O0OO0O0OO0OO0OO0OO0OOODOOOOOO
00000000 49)00000ooon

6.2 0OO0OO

0000 (Information Extraction) 0000000000000 000O00O0O0ODOO0OOO
O0oo0o0o0o00o0O000O000b000b0000000O0O000O0O0O0O0O000000000
0000 0000000000000 000o000oo00o0ooo00ooo0oooooon
o0oooO0o0o0o0o0oO0o0o0oO00b000b0O000000O0O000O0O00O0000B0000O000
O0oo00oo0o00o000000o000



Question
Y

SMART AQ Files

|

Question & FAQ filev

)L

Syntactic
Parser <j Part-%ztngeech
Q Parse tree + —
Question-answering Question m
St\mt@ Analyzer <:| templates
a Question type + N

Strategy | Unanswered|Q semantic &

Applier —— | Matcher
Reformed Q

WordNet

(

Q/A Pair from FAQ

0 13: FAQ Finder 00 OO0 OO
g0000O0o00Oo00oDooO00oDOoO0O0oOoOo0bOOO0O0DOOO0U0OobOOoUOooUOOoDooo

0000000000000 0O0oo0ooDgoo nNcADooooDooDooooDoDobooboooDog
gogdddooooobbbbbooooooouooobbbobooooooobobobbobbon
0000000000000 00O00000O0DO00D00DO0ODO0O0D0 FAQ FinderOOQOQOO
goboboooobbtoooobbuooobobbooobbboooobo

6.2.1 FAQ Finder

FAQ Finder[9][22][23] 000 WWW O OOOODOOOO0OOO0O0000000000000
goodgooooooooooooboooooooobooooooooooooooo
0000 FAQ Finder 0000000000000 DOO0OODODOO FAQ (Frequently-Asked
Questions)DDSDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
00000 13gooo

1. 000000 FAQUOUOOODOODOOOOO SMART[700D0O0D00O0OO0OOOOO
odn

‘00000000000000000000000000000000000000000000000000
gbooobobooobooooon



2. 00000bb00bb0o0obboo0obDbUo0obOoo0bUoOob0bDUOo0bbOoobbOon
o

J. J0o00obb0oboboobOboooboboobbooboboobDboobboobbOon
ugobooooooo

4. WordNet[45| 00000000000 D000O0O0O0OO0OOOOOOODOOOOOO

5, JoooO0obbOo0obObOo0obuoobDboUobDUoOoUobLDbOobobDbUooobUoobbOon
ugobboooobobuoooooboboooobbboooobbooobbboooboboboa

ggooboboboooooobbooooboboooooobbboooooobobbbuoog
gobooooboobotbooooobobooooboboobooboooooobobouoobboboooon
000000 FAQ Finder 0000000 Q/A00DO0O0DOOOOODODDOOODOODOOO
goboboooobobooooboboo

6.2.2 0OOU0O0OOOOOOOODLDDbDOOOO

0000000000000 00000DO0OD R2|l0000000DO000DDODOO0ODO
gododbbbooooobbboodoouobobb oo bbbooooLnboo
000000000000 00000000000000o0ooo(Doooooooooon)
0000000 (Do00U0oU0oOU00O000Ox0yOOUODOOOOOOOO)ODDOUODOUODOO
ooboooooboboboobobo0o 4o bobobboooobobobbooobbUood
OO0D000000O000O0DO0bO0O0oOOobooboOosIboonodooobooobooooooo
gooo

6.2.3 OD0O00OOOO0OOOOOODODOOODOOOn

00000000000000000000 0000 (00D0000DO0O0)0DDO00O
(0000000000000 0000O0DO0DO0D)0D0D00O00O0D0O0DO0D00OD0O0O0OO
goboooobooboooooooboooobobobuooooobooboboooobbboooon
00000000000 poo0b0Oo s b0000obobDoobooboog

6.2.4 METIS

METISO HTMLOOOODOOOOOOOOOOO0OO0OO0000000000000000 [42)41]0
gooboooobobbboooobobobooobobobbuoooob bbb bboooo
goobooogobobobboooobbobtoooobobbudooobbboooUbbboooo



ST

B 950118--960307
BAEDT D SRR A F IR ) BRI
SRR A SRR 5 —
& 960213
EEREERII - AR EEE(CRA ¢ SRR (50 B)
Pt e S = o Nl
| 950216
;5_ I G FRERO T — 3 ERE Y SEND
LY O -
TEE T U —F e — S 5 — ) Lo R R
8 950217
IS EEA N 248 IR D A
Jllﬁmsfﬂﬁ“g“ﬁu‘rﬁﬁﬁg == AR EATEER L WiER
1053
8 950219

VI hOEEEBECH-I

0 14 00000000000 b0oboooboboooo
0000 (0100000000000 0000000O0000O00O00oO0ooOooDoooOO

gooooooooogn

6.2.5 IICA

NICAOWWWOOOOOODOUOO0OOO000D00o00ooooooo [28]29) 00000000
Oo0000o0ob0obooobo0oboob0oobobb0obDoobOooD 30o0obbobDOoobDOon
gobgoboboodoboobobuoobooobbobooobobooobobobobobn
gogooooooooooobbbbbbbbbboooooooooouoooooo

6.3 U4O4UOO

ggodobobbooooobboooobobobooouobbboooobbbobbobUoog
godbodoouobboooobobobobboooobbobooobbbboooobnb oo
goboodoogooboooboooooobboooboobobbuooooobobuoooobLDbboooon
gooodooooboooboooobobobboooobobobboooooboboooobLbbooon
goboodooooboooboooobobobbooooboboboboooobboboooobLDbbooon
O00(000 CAT1[54]) 00 0000000000000 0O0O0DO0ODDO0OO0OO0ODO0O0OOO
goboboogoboobboooooboboooobobbooooobooboboooobbboooon
HEN



O 15 METISOOODO



—

Annotation server

(shared)
Web Taxonomy Store
Brower (per user)
User

O 16: Active Notebook O 0O O
6.3.1 Active Notebook

Active Notebook[57]| D0 000000000 O0O0O0ODOOO0OOOODOODOOODOO
000 Active Notebook 0 WWW O OOOOOOOOOOOODODOODODOOODODOOOOOO
OOoOobooobooboolebooboobooon

oooooooowwwioOoobooooobooobooboobooobooowwwionodo
OOoboooooowwwiooooooooooooooo HTMLOODODOoOO WWW O
goobooogon

000000000000000000000000000000 (taxonomy) 0000000
O0D00D0000000000O0Msakind of?”000000000OO0DOODOODOODOODOO
goboobooobbbtboooobbbtbooooobbuooooubboboooUbDbboooo
goobooooooo

ggodobobodoogoobbooogoobobobbbooooouobbbooobobobbuoog
gobboooobbtbooobbuooobbboooboboo

6.3.2 CM-2

CM-2[33][38][47] 0 0000000000000 000000OOOONONONONOOOOO00
0000000000000000000000000000000000000000000
000000000000000000(01700)0000000000000000000
00 WWWOOOOOOOOOOOOOOOOOOOO000000000000000000
0000000000000000000000000000



= =

File Edit Tool Refine Azent @ loaded from fhome/fkazuto—k uork on2/fkbinara,lizp (ER T —HF 22—

X BEF 7 7 R4 2 y

e

S S Sl

LR i

Sfirn ks S
s

it

i e}

017 CM-200000000
7T Ooooo

goooooboobboooogouoobobbb oo bbboboooo
gbdbouououououououououoouoouoooooo

gbodoooooobobodooooooooououoooooooooooooo
goooououooouoooooao

gooooooooooooooooooob oo ooobobbboooo
000000000000 000000000D0O0000O0U0OLO0OU0O00 KQML[16] O
doodoooooobbbooooogooooooobboooooooooooooooon
0000000000000000000 KQMLOOOOO information broker[15]0 UMDL
agent[5][58]0 KC0agent[48][56] 00000000000 TSIMMIS[19] 000 Wrapper 00O
goodoooooobbbbbooooooouoooob b oo ooboboboboon
ggd

bbb obbooboooooob oo oo obuoboug
0000000000000 0000 [21)[56]0 Information Manifold[35] O SIMS[1] O O de-
scription logic 000 0000000000000 0OO0O0OD UMDLDOOOO (conspectus)
goodoooooooooooooan



ugoboboooobobooboooooboboooooooboooobDbbboooLoobDboo
0000000000 (mediation)[59]0 0000000000000 TSIMMISOOOOOO
0000000000 00000000 (mediator) 00000000 KCOODODOODODOOO
0000000000000000000000 SIMSO Softhet[14) 00000000 DOO0
gobooooooobod

gooboooobbbbooouoobbbooooubbboooobDbboboooobboo
0000 Softbhot 0 0DD00ODOOO0OO0OODOODOODOODOODODOODOOSIMSOODOODOO
goboobooobbuoodoobbooobbboooobbooobbbooon

ggoboboooobbbtbooooobboooooobbooogbDbbbooLobbDboo
goboboooobbtbooobboooobbuooobobbooobbbooobboo

71 0O000OO0OO0O0OODOODOOO

ugoboboogoboobobooooobobuoooooboboboooobDbboboooooboDboo
gobbooooboobtoooobboooobbooooboboooooo

7.1.1 TSIMMIS

TSIMMIS[19] 0 mediator 00 0000000000000 0O00O0OOO0OODOOOOOOO
godoguouobboobooooooobboodoouoouoooboboooobboouoooboon
00000000000000 1800000000000000000 OEM(Object Exchange
Mode ) DOODODOO0OOODO(0 19000000000 wrapper0 0000000 0ODODO
O00000D0O000DO0O0000Db000000000D00 WrapperDOODOGOOOOOO
000000200 0000000000000000000 mediator0000000000
0000000 Mediator OEMODOOOOOOOOODOOOODOOOODOOODOODODOO
O0D000000000D000000000 meditorU0DOD00OO00O0O0 mediatorO0OD0O0OO
OO0O0ob0Ooob 2100000000000 b00ob00oobobooobuoooooDog

00000 TSIMMISO O mediator 0000000000000 O0ODOO0OOOOOOO0OO
gooobooogooboobbooooobobooooboboboboooobboboooobLDbbooon
goboboooooon

7.1.2 UMDL Agents

0000000000000 (UMDL)00O0O000O0O0O0O0O0ODOOODOOODOOODOOO
0000000000000000000000000 [(B]Bejoooioooooooooo
000000000000 (conspectus) 000 (0 2200) 0000000 ClTAODODOOOO
goobobooobbbboooouobbboooobbuoooobbbooUbDbboboooo



MSL/LOREL HTML

y !

MOBIE

/X

C MSL/ OEM

Mediator \
/ \ \

Mediator
Specification
Interpreter

— Definition

Wrapper

Generator —— Definition

O 18 TSIMMISOOOODOOODO

OEM object
<inspectentry {

<author "Hideaki Takeda">

<title "Network-enhanced ...">

<abstract "In this paper ...">

<keywords "VWWV, Information Gathering, ...">

}

>

Query

<answer { <author A><title T>}> :-
<inspectentry { <author A><title T>} AND
author(A, "Takeda").

O 19: OEM OO



Inspec Rule
B:- B:<& O inspectentry { <author A><title T><abstract B>}> AND author(O, $X)

Inspec Action
[/ "find author $X" /.

0 20: Wrapper OO OO OQOODO

<&f(l,S) join_entry { <tilte T><authors A><abstract B><year Y>}>
:- <&I inspecentry { <title T><abstract B>} >@inspec AND
<& S hibliography { <title T><authors A><year Y >}>@hbiblio.

join_authors(f(l,S), W)
- written_by(1, W)@inspec AND author(S,W)@biblio

O 21: mediator DO OO

OO000vUlADODOODODOO0O0ODO0ODO0O0ODOODOO0ODO0OOOODOODODODDODOODO
godooooooooooboobbbbbbbbbooooooooooooooooo

0000000000000 00000 InfoHarnes(53]000000000000O0O0O0ODO
gooon

7.2 OntologyODOOGOOQOOd

0000000000000 DO00bO0DO00DbD0OO0ODbO0OO0bO0ODbDOOOOODOg Stanford O
0000000000000 000000oOooOooo (150

7.2.1 OntologyODOOOOOOOO

000 6000000000000 000000D00000O00O0ODO0DOOOO
goddouobbooooooobboobboouoouobboooooooobbooouoobooon
00000000000000000000000000000000 Ontolingual20) 00O
OO0 ASPECTOLO0OCO0OUOCOOOODOOO0OO0OOODOOOOOODODOUODOOOODODO
gobobooobbbtboooobobtbooooobbbuooouoDbboooUbbboooo
goobobooobbboboooobbobtooooobbudoooubboboooUbbboooo
goboooobobbooobbooooboboo



Collection Title

Description

Content Provider

Right Owner

Conspetus Contact
Broad Topic(s)
Specific Topic(s)
Searchable Form(s)
Deliverable Form(s)

Audience

Treatment

Language
Chronological Coverage
Update Frequency
URL

Native Search Engine

Blue Skies

Recipient of one of Apple Computer “cool Tools Award for
Internet Programming Efforts”, this ...

Weather Underground, AOSS Department, University of
Michigan

Weather Underground, AOSS Department, University of
Michigan

James Alloway, cerebus@engin.umich.edu

Earth sciences

Atmospheric science

Text: HTML (Level 3), Software, Macintosh/Windows
Students: K-12, Teachers: K-12, Adult: General, Juvenile:
General

Introductory, Guide

English

1995

Daily

http://cirrus.sprl.umich.edu/

22: UMDL O Conspectus 0 0O [5]




goo1019%000000aao

vi(model, year, price,owner) : CarFS(model, year,price,owner) A JapaneseCar(model) N
year > 1990.

dobo2000000000

va(model, year, price, owner) : CarF S(model, year, price, owner) A price > $20, 000.
oog3ogoooon

vs(product, year, review) : Review(product, year, review) A ForeignCar(product).

o040 000000

va(product, year, review) : Review(product, year, review) A Car(product) A year < 1989.
doos00dsoooon

vs(product, year, review) : Review(product,year, review) A Car(product) A 1991 < year <
1996.

O 23: world-view O OO OO QOQOQOQOQOO
7.3 000000 O0OODOOOoOoooOoono

ugoboboogoboboboooooboboooooboboooobLbboboooLoobLDboo
gobooogoooooooon

7.3.1 Information Manifold

Levy O [35] O Information Manifold 0 000 0000000000000 0O00O0OOOOO
doodooooooooouooooooooooooooooooooooooooooon
agoogao

O000D0O00D0D0O0OD0OO00D0DOO0D description logicO0O OO OO CLASSIC[G]DDD
000000000000 00goooooOo CLASSICODO0O0O0O0Ooooooooonoo
O0000OOconcept 00000 ) 0000000000000 0OO0O0O0ODOOOr0le0nOn
0)0000000 D00000o0o00oU00o00o0oOoooUoUOOooOOoooooUooUOOO
000 world-viewO OO OOOOOOOOO classO role 000000000000 23000
0000000000000 00000000000000 CarFS(model, year, price, owner)
O Review(product, year,review) 0 world-view 0 00 0O role 0 000 JapaneseCar(model) O
Car(model) D00 class 00 0000000000000 0O0O0ODOODOODOODO

doooooooossoooo s ooooooooon
qg(Mo,Ye, Ow, Pr, Re) :

CarFs(Mo,ye, Pr,Ow) A Review(Mo,Y e, Re) A JapaneseCar(Mo)APr < $5000AY e > 1998



procedure generate-relevant-sources(Z Q)

/¥7000000 90 ¢(X): Fg1(X1) A egmn((X)m) ACy, C,0 QOOOOODOODO */
for 0000 subgoal ¢;(X;),1 <i<m 0000 do:

rs; =10
for 10000000 (v,7,) 0 7, 0000000000000 «(Y)0OOO dos

if g=u000«0000000000 then
000000000 » 00000000
if YOYOjOoOoOOoOoOoOoOoO »00000000D0000000
then ¢(Y)=X;(X0j00000 X;)
else ¢(Y)ODOODODOOO
C(Q)0 QUOOD C)0 ¢(r,)000D0DO0D0D
if C(Q)AC(v)0D0DO00O0O0 phi(r,) 0 rs; D000

024 00000000000000

oodbogoodod

boobdobooboobooboobooboobobbobooboboobooboaoon
cbodboobobooboboobooboboan

boobdobudobodbuodobobbooboboobooboobuooboobaon
bdboobdobbobbodbodobboobooboobooboboobooboobod
000200000000000000000 CarFs(Mo,ye, Pr,Ow)00000 10000
0000000 Review(Mo,Ye,Re) DU DO UOUOOOOOOOOOOODO

goooobooooobobobn

CarFs(Mo,ye, Pr,Ow) A JapaneseCar(Mo) A Review(Mo,Y e, Re) A ForeignCar(Mo) A
AYe > 1990 A Pr < $5000

= CarFs(Mo,ye, Pr,Ow) A JapaneseCar(Mo) A Review(Mo,Ye, Re) ANYe > 1998 A Pr <
$5000

boobodobooobobodaobgan

O0000o0oOooOooo TSIMMISOOO0O0OOOOOOOO0OO0O0ooOO0ooooDooOooDOoo
bdboobobbobodoboobuobobobobbobooboobbooboobod
Oo0o00000O0000oo00ooOo0oooo0oobo0ooDO0Ooooon world-view O
goddooooooubbbbooooooouooobob bbb oooobbbbobbobon
000000000 Occam[34|0000



(available output sims

(retrieve (?port-name) (define (operator join)
(:and (seaport 7?sport) :parameters (?join-op ?data ?data-a ?data-b)

(port-name 7sport ?port-name) :precondition
(channel-of ?sport ?channel) (:and (join-partition ?data 7join-op
(channel-depth ?channel 7depth) ?data-a ?7data-b)
(transport-ship 7ship) (available local sims 7data-a)
(vehicle-type-name ?shop "breakbulk") (available local sims 7data-ab))
(max-draft ?ship 7draft) :effect (available local sims 7data))

(< 7draft ?depth))))

0 26: joinOODOODO
025000000

7.3.2 SIMS

SIMS[1]|0 0000000000000 00000000000D00UOOO0OO0ODOOO
0000000000000 SIMSOO0OODO description logic0 OO O0O0O LOOM[37|0 0
0000000000000 (concept) DODDODO (role) 0DOODDOODOO SIMSOODOOO
000 Sage[32] 00000000000 DO0O0ODOOOOOOOOUOOOOOOOUOOO
000000000000 000000DO0DO0ODO00O0O0bO0D0OD0ODO Sageb oo
ooobooobdoboboboobbooboobobobooboboOoobDbOobbobDoobDOoo
OO00bOooboboooboboobooboboobobooobo

Sage 00000000 DOO0ODODOODOOOODOOOO move, join, OO0OOOOOOOO
O000000 select-source, HUDOUUOOOODN select, compute, assignment, [ U0
00000 generalate, specialize, definition, decompose UU DO UDOODOOOO 250
OoOoboobgooo 260 jeinogooono

Sage 00 0D0O00D0ODOO0ODOODOODODODOODOODOODODODOODOODOOD
oo00ob0o0obdbobobDo0oboob0ooboobo0obooDboDOoOobDbOobDOoOoDbDOn
oo00ob0o0obo0oboboboo0o0obDooboobo0obDO0o0booboDoOoDbOOobDOobODbDOn
Oooobooooooooboobobbbbboobobobobob0oooobDbooDOooooooUoo
oooooobobobboooooooobobooobobboooooooobbbbooooUoo
OO0000D0O00DbO00O00ODOO0O0Db0OO0bO0ODO0OO0ODbO0oO0bDObOflawD0OO0OOODQOODO
oooobOoObOoOoooooooobobobobobbooboooobobooooobbbbobooooon
000000000000 00D0 200000000000 280 Sage0 0O OOOOOOO
0000000000000 000port-namel] port-description) 0000000000000



oooobooboboobooooboobobooboobo

o JUUOOOODODODDOOOLOODDLOLDbDLOUOOUOUOOULOLOUOUOLODDDODDLDDDDODOO
ooooboooboobobooon

o JUUDOOUDODUOUODLOUODLOUOOUOUDLOUDLOUODLDOUOUDLULDDDLOLDbDOD
gboooboooboboobon

o JO0IDOODLDODDOODOODODOO

- gbooboobobobooobooboobooboobobobOoboOobooDbo
gbooboobgobooboobgoooobooboobooboobooboo

—goooooobobooooooobbooooboboobobboooobboboooan
gbooobobooobobooobooobobooobooboboo

o 00D O0OO0O0O0OODLOOLOLDDODOOOLOOOODDLDDODDODOOOLDOOOO
RN

e JO0IOU0ODDOOODDOOODDOUOODLDOODDDODOOODDLDOOOODDO
goooboooboobobooobuoobo

0 27: Sage0O00OD0OODOODOODOODOODOO

goobodooobbobbooooobbooooobbbuoooub bbb bbbooo
gooodooobbobtboooobboooobobbbuooob bbb bboooo
goboooobbuooobbooon

7.3.3 Softbot

Softbot[14] O archied gopher 0000000000 DOOO0DOO0DOOODOOODOOOOODOO
O0000000000000 Softbet 000D O000OOODOOOODOODOOODOOODOO
0000000000000 00000 Email00000ODO0O0OOCODOOODODO0OODOODOO
O0000000000000000000000 netfindO00OO000O Emall0O00O0O0O
000000000000000000 (00D00)000000O00D0DO0O00D0O0O0OoDO0
goobobooobbbtbooooobbbooooobbbuoooub bbb bboooo
gooo



Move

$Lqr|r1o.cgl<|9égsmusn-oracle Select-Source
Data: port-name Source: Geo

chanel-depth

Move

From: geo@hp-oracle

To: local@sims — Sglect Sogrce

Data: port-name ource: £eo Move
0 chanel-depth Join

From: local@sims

(< max-draft *=| To: output@sims
channel-depth) Data: port-name

chanel-depth

Move
From: geo@sun-oracle

To: local@sims Select Source
Source: Assets

Data: max-draft

oo

ove
From: geo@sun-oracle

To: local@sims Select-Source
Data: port-description Source: Geo

i

0 28: Sage0O0DOOODOOOO

8 4o

ggbobboogobobboooooobooooooobooooboboobooooobobooboo
goboogoooboooooboboboooobobobooooobooboboooobbboooon
goboogooooooooboboboooobbobuoooobobbobuooobobbboooon
gobobooobbbtbooooobbtooooobbuooooub bbb bboooo
gobobooobbtbobooooobobbooooobbudoooubboboooUbDbboooo
gobooooboboooobboo

9 oo

0000000000 AAAIDODODODOODODO00O000 19940000000004d07”Soft-
ware Agents”[13], 1995 00 00 0 O 0O O O ”Information Gathering from Heterogeneous, Dis-
tributed Environments”[31], 0 0 00 00 OO ”AI Applications in Knowledge Navigation and
Retrieval”[8], 1996 0 0 0 0O 0 O O O O ”Machine Learning in Information Access”[24] 000 O
000 AAAT96 000000000 DO ”Internet-Based Information Systems”[17]0 0 00 O
000000000000 00ooObOo0ooooooOoboooooooO 2000000000000
0000000000000 2700000 oo

o0oo0ooooo000oooOooooooooobOoooooooowwwononooooao
000000 http://ai-www.aist-nara.ac.jp/ “takeda/iii/ 00000000000 (OO
oo0oooooo)o



10 OO

ugoboboooobobooboooooboboooooboboooobboboooooboDboo
gobooogobooboooobboooooon

goog

[1] Y. Arens, C. Y. Chee, C.-N. Hsu, and C. A. Knoblock. Retrieving and integrating data
from multiple information sources. International Journal of Intelligent and Cooperative
Information Systems, 2(2):27-158, 1993.

[2] R. Armstrong, D. Freitag, T. Joachims, and T. Mitchell. Webwatcher: A learning appren-
tice for the world wide web. In 1995 AAAI Spring Symposium on Information Gathering
from Heterogeneous, Distributed Environments, pp. 612, 1995.

[3] M. Balabanovi¢ and Y. Shoham. Learning information retrieval agents: Experiments
with automated browing. In 1995 AAAI Spring Symposium on Information Gathering
from Heterogeneous, Distributed Environments, pp. 13-18, 1995.

[4] R. Basili and M. T. Pazienza. Semantic indexing of document bases. In 1995 AAAI Fall
Symposium on Al Applications in Knowledge Navigation and Retrieval, pp. 1-7, 1995.

[5] W. P. Birmingham, E. H. Durfee, T. Mullen, and M. Weillman. The distributed agent
architecture of the University of Michigan Digital Library (extended abstract). In 71995
AAAT Spring Symposium on Information Gathering from Heterogeneous, Distributed En-
vironments, pp. 19-24, 1995.

[6] R. Brachman, A. Borgida, D. McGuinness, P. Patel-Schneider, and L. Resnick. Living
with classic: When and how to use a kl-one-like language. In J. Sowa, editor, Principles
of Semantic Networks, pp. 401-456. Morgan Kaufmann, San Mateo, CA, 1991.

[7] C. Buckley. Implementation of the SMART information retrieval system. Technical
Report TR 85-686, Department of Computer Science, Cornell University, Ithaca, New
York, May 1985.

[8] R. Burke. AI Applications in Knowledge Navigation and Retrieval: Papers form the 1995
AAAI Fall Symposium. Technical Report FS-95-03, AAAI Press, March 1994.

[9] R. Burke, K. Hammond, and J. Kozlovsky. Knowledge-based information retrieval from
semi-structured text. In 71995 AAAI Fall Symposium on Al Applications in Knowledge
Navigation and Retrieval, pp. 15-19, 1995.

[10] C. Carpineto and G. Romano. A system for conceptual structuring and hybrid navigation
of text databases. In 1995 AAAI Fuall Symposium on Al Applications in Knowledge
Navigation and Retrieval, pp. 20-25, 1995.

[11] J. Cowie and W. Lehnert. Infromation extraction. Communications of the ACM, 39(1):80—
91, 1996.



[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

22]

23]

[24]

[25]

[26]

D. R. Cutting, D. R. Karger, J. O. Pederson, and J. W. Tukey. Scatter/Gather: A cluster-
based approach to browwing large document collections. In 15th Annual International
ACM/SIGIR Conference, pp. 318-329, 1992.

O. Etzioni. Sofeware Agents: Papers form the 1994 AAAI Spring Symposium. Technical
Report SS-94-03, AAAI Press, March 1994.

O. Etzioni and D. Weld. A softbot-based interface to the internet. the Communications
of ACM, 37(7):72, 76 1994.

R. Fikes, A. Farquhar, and W. Pratt. Information brokers: Gathering information from
heterogeneous information sources. In J. H. Stewman, editor, Ninth Florida Artificial
Intelligence Research Symposium (FLAIRS-96), pp. 192-197, 1996.

T. Finin, D. McKay, R. Fritzson, and R. McEntire. KQML: An information and knowledge
exchange protocol. In K. Fuchi and T. Yokoi, editors, Knowledge Building and Knowledge
Sharing. Ohmsha and 10OS Press, 1994.

A. Franz and H. Kitano, editors. Internet-Based Information Systems: Papers from the
1996 AAAT Workshop. AAAI Press, Augest 1996.

E. Freeman and S. Fertig. Lifestreams: Organizing your electronic life. In 71995 AAAI
Fall Symposium on Al Applications in Knowledge Navigation and Retrieval, pp. 38—44,
1995.

H. Garcia-Molina, J. Hammer, K. Ireland, Y. Papakonstantinou, J. Ullman, and
J. Widom. Integrating and accessing heterogeneous information sources in tsimmis. In
AAAI Spring Symposium on Information Gathering from Heterogeneous, Distributed En-
vrionments, pp. 61-64, 1995.

T. R. Gruber. Ontolingua: A mechanism to support portable ontologies. Technical Report
KSL 91-66, Stanford University, Knowledge Systems Laboratory, 1992.

T. R. Gruber. Toward principles for the design of ontologies used for knowledge shar-
ing. Technical Report KSL 93-04, Knowledge Systems Laboratory, Stanford University,
August 1993.

K. Hammond, R. Burke, and S. L. Lytinen. A case-based approach to knowledge navi-
gation. In Proceedings of IJCAI-95, pp. 2071-2072, 1995.

K. Hammond, R. Burke, and C. Martin. FAQ Finder: A case-based approach to knowl-
edge navigation. In AAAI Spring Symposium on Information Gathering from Heteroge-
neous, Distributed Envrionments, pp. 69-73, 1995.

M. A. Hearst and H. Hirsh. Machine Learning in Information Access: Papers from the
1996 AAAI Spring Symposium. Technical Report SS-96-05, AAAI Press, March 1996.

M. A. Hearst, D. R. Karger, and J. O. Pederson. Scatter/Gather as a tool for navigation
of retrieval results. In 7995 AAAI Fall Symposium on Al Applications in Knowledge
Navigation and Retrieval, pp. 65-71, 1995.

M. A. Hearst and J. O. Pederson. Revealing collection structure through information

access interfaces. In Proceedings of I[JCAI-95, pp. 2047-2048, 1995.



27 0000000000000 0000 (0 20). Technical Report SIG-HOT/PPAI-
9602, 100000, 1996.

28] OO,00,00,00,00. 0000000000000O00O0O0OOOOOOOOOOO
O00000 nNCAOODODO.0O700000D000DOODOO0O, 1996.

[29] M. Iwazume, H. Takeda, and T. Nishida. Ontology-based information capturing from
the internet. In Proceegins of the fourth International Conference on the International
Society of Knowledge Organization, pp. 261-272, 1996.

[30] T. Joachims, T. Mitchell, D. Freitag, and R. Armstrong. Webwatcher: Machine learning
and hypertext. In Fachgruppentreffen Maschinelles Lernen, Dortmund, August 1995.

[31] C. Knoblock and A. Levy. Information Gathering from Heterogeneous, Distributed En-
vrionments: Papers form the 1995 AAAI Spring Symposium. Technical Report SS-95-08,
AAAT Press, March 1995.

[32] C. A. Knoblock. Planning, executing, sensing, and replanning for information gathering.
In Proceedings of IJCAI195, Montreal, Canada, 1995.

33 0O,00. 00000000000000000000000000. 00000000
000 SIG-KBS-9503, pp. 5964, 1996.

[34] C. T. Kwok and D. S. Weld. Planning to gather information. In Proceedings of AAAI9G,
pp- 32-39, 1996.

[35] A.Y. Levy, A. Rajaraman, and J. J. Ordille. Query answering algorithms for information
agents. In Proceedings of AAAI96, pp. 40-47, 1996.

[36] H. Lieberman. Letizia: An agent that assists web browsing. In Proceedings of IJCAI-95,
pp- 924-929, 1995.

[37] R. MacGregor. A deductive pattern matcher. In Proceedings of AAAISS, St. Paul, MN,
1988.

[38) 00,00. 0000000000 CM-20000000000000.011000000
0000000000000000, pp. 49-54, 1995.

[39] P. Maes. Agents that reduce work and information overload. Communications of the

ACM, 37(7), 1994.

[40] P. Maes and R. Kozierok. Learning interface agents. In Proceedings of AAAI-93, pp.
459-465, 1993.

[4]] 00, 00,00. KPOOOOOOOOOOOOOOOOOOOOO. 00000000
000000000000, pp. 581-588, 1995.

[42] T. Matsuo and T. Nishida. Intelligent support for construction and exploration of ad-
vanced technological information space. In Proceegins of the fourth International Confer-
ence on the International Society of Knowledge Organization, 1996. (To appear).



[43] F. Menczer and R. K. Belew. Artificial life applied to adaptive information agents. In
1995 AAAI Spring Symposium on Information Gathering from Heterogeneous, Distributed
Environments, pp. 128-132, 1995.

[44] F. Menczer, W. Willuhn, and R. K. Belew. An endogenous fitness paradigm for adaptive
information agents. In CIKM’9, Workshop on Intelligent Information Agents, 1994.

[45] G. A. Miller. WordNet: A lexical database for english. Communications of the ACM,
38(11):39-41, 1995.

[46) 00. D0DDD0O0D0D0O0O000. 0000000, 10(5):704-711, 1995.

[47] T. Nishida, K. Koujitani, and H. Takeda. A plain indexing method for organizing concep-
tually promiscuous data. In 1995 AAAI Fall Symposium on Al Applications in Knowledge
Nawvigation and Retrieval, pp. 103-109, 1995.

[48] T. Nishida and H. Takeda. Towards the knowledgeable community. In Proceedings of
International Conference on Building and Sharing of Very Large-Scale Knowledge bases
93, pp- 157-166, Tokyo, 1993. Japan Information Processing Development Center.

[49] OO. 00O0O0OOO. 00000, 1993.
[50] D. Oard. Information filtering resources, March 1996. http://www.enee.und.edu/medlab/filter/.

[51] G. Salton and M. McGill. Introduction to Modern Information Retrieval. McGraw-Hill,
Inc., 1983.

[52] 00,00,00.00000000000000000.00000000O0O, 36(10):2371-
2379, 1995.

[53] L. Shklar, S. Thatte, H. Marcus, and A. Shet. The "InfoHarness” information integration
platform. In the Second World Wide Web Conference ’94, 1994.

[54 0,0,000.000000000000000000000000000 000.000
0000, 9(1):139—147, 1994,

[55] 00,00,00,00. 000000000000000000000000000 O0.
00000000000, J78-D-11(3):511-518, 1995.

[56] H. Takeda, K. Iino, and T. Nishida. Agent organization and communication with multi-
ple ontologies. International Journal of Cooperative Information Systems, 4(4):321-337,
December 1995.

[57] M. C. Torrance. Active Notebook: A personal and group productivity tool for managing
information. In 7995 AAAI Fall Symposium on Al Applications in Knowledge Navigation
and Retrieval, pp. 131-135, 1995.

[58] M. P. Wellman, E. H. Durfee, and W. P. Birmingham. The digital library as community
of information agents. I[EEFE Expert, June 1996. (to appear).

[59] G. Wiederhold. Meidation in the architecture of future information systems. I[EFE
Computer, 25(3):38-49, 1992.



