—10 0O

gogoboooboobbbbbbooooogd

oo oot oo ooff

oo oof

An Intelligent Information Gathering Techinique for Dynamic Information Media-

tor

Yasuhiko KITAMURA', Tomoya NODATT and Shoji TATSUMI!

oooo

goooooobOOoobOOooobOOo0obOOoobOoOoOooOoOoOoOoOoOoOoboOoOooOobOOoOobOOoObObOOODOoOOoDO
gooooowwwiopoOoooooooooooooooooooooooooooooooooooboooo
goooooooboooooooboooooboOoboooOObO ODobOoODOOOOOOODOObOOOCODOOOOObOO
gooooooooOooboooobOobOoOoOoooboooboOoooooooOoobOooooboooobobooooboooOoDO
gobooboooobooooooooooooOoooboooobOooOobobOOoOobOOooObObODbOObOOOobOoOoOboo
goooooooooobooOoOOoOOoOoOoOoOoObOOOODbOOObOOCOODOOOODOOOOObOOOOO0OODO
goboobooooooobooooooooobOOo0o0oOOoOoOoOooOooboboOooOoOoOobOoOODOOODbObODO
00000000000000000000C0C00000000000000000 WWWOODOOooo
goooooo0oooooOooooooOO00O0oOoo FIFOOOOO0DOOCOODOOOODOOODOOOODOODOO

gooooooboooboboooooon
ooooo

1. OO OO

tbooboboobooboooooobooobod
oooooooboooooobooobooooobooobo
Ooooooooooooo wwwooooooo
btooobooboobobooboobooobooooo
ooooOoooooooooooooooog WWW
uboooooooooobooboboboobbobobooo
oboooooboobobobodoooobooobooo
ooobooooooooo

ooobooobooooooobooobooboobooo
oooooooowwwioooooooooooo
ooooooobooobooobodoooooboooooo
ooobooooobooboobooobooooboooo
wwwoooooooooooooooooooo

toooooooooooOoOn
Faculty of Engineering, Osaka City University, Sugimoto 3-
3-138, Sumiyoshi-ku, Osaka, 558-8585 Japan
fTNTTOOO0O0O00O0O0O
NTT Comware, Ohdohrinishi 7-3, Chuo-ku, Sapporo, 060-
0042 Japan

gooooooowwwoooooOoooOoooooooooooo

booooooboobooboboboooobooobo
oooooooooooboooboboobooboo
ooboooboboooboooooooooboboboo
oooOoooooooooowwwioooooogd
obooooobooobooboobobooooobooo
oooooooooao

www iooooooooooooooooooo
ooooooooooboboobbobboooooooo
ooooooooboooooboooooooboboobbobo
wwwiooooooooooooooooooooo
obobooooboboooboboobobobooboobo
ooooboooobooboooboooboooboooo
goobobobooooboobooooboboooo
boobobooobobobooboooboooooooa
oboooobboobooboobooboobobo
ocboooooobooooobooboooboooobooboo
obcooooooboobbooboooobobooobooo
oobooooobooobooboobooooboooo
ooboooobooobooooooooooo
oooooowwwooooooooooooo

OoOoDoOopooOoDOgO X Vol Jxx=X No.xx pp.1-8 =xxxx O xx O 1



00000000000 ’xx/xx Vol. Jxx-X No. xx

WWW site

01 00D0o0oooooooo
0 2 Infromation integration through a mediator.

oboooooo

(HLODOOooOOoOD WWWOoOoOOOo wwwoooo
oobooboooboooboboooobobooboooobo
oooboobooooboboobooboboooobbooooo
oooooboooboboooobobobobobonbo
ooo

(2)00000000 WWwOOOOooooooo
oobooboobooooooboooobobooobo
00000o0000oo0ooooooooowWWW
oooooooooo wwwioooooooooo
ogooooobooooboooooboobbobooooo
oood

(3) 000 WWWDODOOOo wwwooooooo
oooobooooobobooobbooboobobbobboboboo
ooboobooobobooobobooboooooboooboo
ubooooooooobbobooobboobobooo
oooboooooooo
(HoOoooooOoooooOOoOooooo 1000
obobobdoobobooooooboooboboooboooobooo
O[5 0000000000000000 (query) O
oooooooooooooooo wwwgoooo
ooooooooboooobooooobooooboooboo
0000000000000000000 (answer)
0o0oooooOoooooo (2)000o0o00o0oo
bbooodooboobodoooobobobooboooooboao
oooooooowwwioooooooooooo
obooobooooooboboboboobooooo
00003 000000ooowwwooooo
ooooobooboobooboboboooboobooboooboo
obboobobboobooboooobooboobooboboo
ooobooobooboboobooboooooooo
oobooooobooooobooboooboobobooobboooooo
obobooboobooboobooboobooboobooboo

oooooooooboobooooboboobooo
goooo
oobooboooooooboobooooooooooboo
ubooboobooboooobooobboboobooooo
bocbooooobooboooboooobooboobooooo
oboooooooobooboooboobooboobooo
ooobooooboobooooboooobboooo
oboooobooooooboboooboobooobooooo
ogooooboooboobooooboooooobobooooo
ogobooooooboooooo
0000000000000 O0O0OOOCObO
og3tbooooboobooboobobobooooboobo
oooobo4b00b000O0OO0O0OODOS0b0000
ooooooooooo

2. 0DO00OOoOoOooooooo

oooowwwoooooooooooog 1o
oboodoboooboooobooboboooboooo
ubboooooboooooobooboobooboo
ooooowwwooooooooooooooo
oboooboooboobobobobooboobobooboboboo
ugboobooooooboooboboobobooooooo
obboboooooobooboobooboobobooao
boooobooboooboobobooooobo
oboooooboobobooobooooooboobboobo
ooooooobooobooboooboooooboooo
oooooooboooboobobooooboboooboobobo
obooooooboobooboobooboobooooooboo
uboooooooobooboooooooboobo

vbooboobooboooboooboooboon
oobooobooobooboboboobooboooobooo
gboboboobobooobooboooooooobooobooo
oboooboobobooboouooooooboooboo
booooooobooboobobobooooobooobooo
gooao

2.1 0O a

ooooooo wwwoooooooooooo
ogboooobooooboooooboooouooooboo
000000 (fact) DOOODDOO WWWOOOO
ooooooooboooboboooobooboooobooaso
ubbooooboouoboboobooooobooooobo
ooboboouo4000000000O0OOOOODOO
obooooooboobooboooboobooboobooobogoo
oboooooooooo



goooooobooboooooOoOoooobooooooooon

Sapporo

JAL529 JAL124
JAS311
Haneda Itami
ANA217
ANA101

JAS315

Kagoshima
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Fig.3 Flight connection.

Fact Reliability
flight (JAL124,Sapporo,Itami,0800,0900) 1
flight (JAL529, Sapporo,Haneda,0700,0800) 1
flight (ANA217,Itami,Kagoshima,1000,1200) 1
flight (JAS315,Itami,Kagoshima,1300,1500) 1
1
1

flight (JAS311,Haneda,Itami,0830,0930)
flight (ANA101,Narita,Kagoshima,0930,1100)
availability(JAL124,1999/12/16,Yes)
availability(ANA217,1999/12/16,Yes)
availability(JAS315,1999/12/16,No)
availability(JAL529,1999/12/16,Yes)
availability(JAS311,1999/12/16,Yes)
availability(ANA101,1999/12/16,No)
04 0O000O00O0O0O0O0OO0OOO
Fig. 4 Facts for flight information service.
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(R2) query($A,$B) : —$fact($4,$C), query($C, $B).

000¢$fact($4,$8) 0000000000000
0000$A0$80000000(R1),(R2)0000
000000000000000000000000
000000000000000

000000000000000000000000
000000000000

(R3) query(SP1,5P2,$Date, $T1,5T2) : —
$£1ight(SNumber, $P1, $P2, $Dep, $Arr),
$availability($Number,$Date,$Status),
$Dep >= $T1,
$T2 >= $Arr.
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(R4) query(SP1,$P2,$Date,$T1,$T2) : —
$£1ight(SNumber, $P1, $P3, $Dep, $Arr),
$availability(SNumber,$Date, $Status),
$Dep >= $T1,
$T2 >= $Arr,
query($P3,$P2, $Date, $Arr, $T2).
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Q(A) = Qs(A) - Qp(A).
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Qs(A)=1-— =0.67
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R(4) = min (/)

00000 A4, 00000000000000000
R(A1) = min{0.90, 0.60} = 0.60.
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Answer

Facts

Al flight (JAL124,Sapporo,Itami,0800,0900), availability(JAL124,1999/12/16,Yes),
flight (ANA217 ,Itami,Kagoshima,1000,1200), availability(ANA217,1999/12/16,Yes).

As flight (JAL124,Sapporo,Itami,0800,0900), availability(JAL124,1999/12/16,Yes),
flight (JAS315,Itami,Kagoshima,1300,1500), availability(JAS315,1999/12/16,No).

As flight (JAS529,Sapporo,Haneda,0700,0800), availability(JAS529,1999/12/16,Yes),
flight (JAS311,Haneda,Itami,0830,0930), availability(JAS311,1999/12/16,No),
flight (ANA217 ,Itami,Kagoshima,1000,1200), availability(ANA217,1999/12/16,Yes).

Ay flight (JAS529,Sapporo,Haneda,0700,0800), availability(JAS529,1999/12/16,Yes),
flight (JAS311,Haneda,Itami,0830,0930), availability(JAS311,1999/12/16,No),
flight (JAS315,Itami,Kagoshima,1300,1500), availability(JAS315,1999/12/16,No).

Asg flight (JAS529,Sapporo,Haneda,0700,0800), availability(JAS529,1999/12/16,Yes),
flight (ANA101,Narita,Kagoshima,0930,1100), availability(ANA101,1999/12/16,Yes).

0 5 query(Sapporo,Kagoshima,1999/12/16,0600,1600) O OOOO0OO
Fig. 5 A complete set of answers to query(Sapporo,Kagoshima,1999/12/16,0600,1600).

: sort answers by P(-)

: return the best answer to the user

: construct answers {A1, A2, -} to a user’s query by using cached facts
: repeat until query time expires {

select A; where S(A4;) = max{S(A41), S(A42), -}

select fn, where r(fm) = ming, ca,; r(fr)

reload a WWW page and update f,, }

06 0O00DOOOOOO
Fig. 6 Information gathering algorithm.
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Table 1 Changes of function values according to the number of updates

A | Qs No update 1st update 2nd update
Q R P S Q R P S Q R P S

Ay [ 0.67]0.67|0.60[0.40(0.27]|0.67|0.60|0.40|0.27|0.00|0.90|0.00]|0.07
Az [ 0.67]0.00|0.30|0.00|0.47|0.67|0.90|0.60|0.07|0.67|0.900.60]|0.07
Az [0.63]0.63]|0.60|0.38(0.25|0.63|0.60|0.38|0.25|0.00|0.70|0.00]|0.19
A4 [0.63]0.00|0.30[0.00[044|0.63|0.70|{0.44|0.19|0.63|0.70(0.44|0.19
As [ 0.63]0.00|0.60|0.00|0.25]|0.00|0.60|0.00|0.25|0.00|0.60|0.00]|0.25
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