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Abstract We are making researches into seamless integration of information distributed over networks
under the SAGE(Smart AGent Engiconment) project. In SAGE, conversational agents speak ACL(Agent
Communication Language) and cooperate in solving a problem. To put the SAGE into practical use, we
are trying to apply the SAGE to Electronic Commerce. We have already constructed its prototype called
SAGE:Francis [1]. The prototype has a function of search by compound terms. As the result of an experi-
ment with two legacy database applications, Oracle and Access, whose names and category structures are
different, SAGE:Francis succeeded in integrating information on commodity and the response time was on
average 5 seconds. As a next step of SAGE:Francis, we are trying to implemente a funcion of nagotiatoin
like bargaining or bidding. In this paper we propose a next model of SAGE:Francis for this function and
discuss ontology for EC.

Key words Multi-Agent, Conversational agents, Internet, EC(Electronic Commerce), Virtual Catalog,
Facilitator, ACL(Agent Communication Language), KIF, KQML

f(oyoooooooooo
Fujitsu Laboratories LTD., 2-2-1 Momochihama Sawara-ku,
Fukuoka-shi, Fukuoka, 814, Japan



1. 0oono

ooooobooocoooooooboooooooo
gooooooooooooobooOooooobooo
pgobooobobooobooboobobooboo
goooooooooooooboOoOoooooobooo
ooo0oUooO0oOoUOoOoOOoUDOOO(ooo
0000)ooooooOooooooooooooo
ooooobooooobga
oooooobooocooooooooboooooooo
gooooboboobooboobobooboo
gooooboobooboobooboboboobooo
gooobooooooboooooOobocOoooooon
gooooooooooooobooooooobooo
gooooboboobooboobobooboo
goooooooooooooboOooooooobooo
gooooo
gboooboobooooobooboooooo
gooooboooobooboobobooboo
0000 ACL(Agent Communication Language) [2]
000000000 DO0O0O0O0D [BlDoO0oOoO0O
U000000000000 SAGE(Smart AGent
Environment) [4][5][6][7]C 0000000000
SAGEQO0U0OUOU0OO0OOOODOoOo(nyoooooo
0000 (Un)ooooUoooooooooooooo
oooOooOoooo(bB)yoUoooUoUOoOOO
00o00o0oo0ob00bO00O0oO (2)oooooo
pgobooobooboboobooboobobooboo
gooooboobooboobooboboboobooo
ooooOoooooUoOoUooooooooD(@o
0000o0o00oO0)00O0OO0O (3)UooUooDooO
goooobooboobooboobobobooboo
ooooUoooooOoOooo (Ach)ooooooo
(¢9)00000000D0O0ODOODDODODODODOOO
goboooboboobooboobooo
oo00O00000 SAGEODOODOOOOOOOBO
000000000 (EC:Electronic Commerce) 0 O
000000 SAGE:Francis OO0 O000O0O0OOOO
OECOO0O0O0O0OO0ECOOUODOODODOODD
pobooboopoOoooobooOoOoOoOoOoOobo ECOO
pgobooobobooboobooboobobooboo
goobO0ooOob0ob0obOobDOobobOobOoboOoEC
goooooooooooooboOoOooooobooo
gooooooooooobOooOobOOoboOoooboOoon

gobooobobooobooboobobooboo
ooooboooOooooboooOoOoOoO0oOooobooECcO
goooooooooooooboOoooooobooo
goooooooooooooboooooooboo
pgoboooboboboobooboobobooboo
00 SAGEOO ECOO0OO0O0O0O0O0O0O0O0OCOOO
gooooooooooooobooooooobooo
pgooboooboboboobooboobobooboo
goooobooboobooboobobboobooo
goooooocoooooooobooo

goooboooboboobooboboooboo
0000000 SAGE:Francis 0O O0OO0O0OO [1]0
gooobooooobOooboOooobooooooon
goooooooooooooboooooooboo
00000000000 0D000O0Ooon Oracled
Access 00 O0O00DOOOODOOOOODOOODOO
ODbBOOOOODOOOOOOOOOOOOOODOO
gobOo0obBOOOOODOOOOOOOOOD DBOO
gooooboboobo11oobouoob sgobo
goooooooooooooboOooooooboo
gobooobobooboobooboobobooboo
ooooooda

000000 SAGE:Francis0OOO0OOO00O00OO
goooooooooooooboooooooboo
gobo0ooOooboobooboobpoobo bBOO
oooooooUOoUo(@UoooooooUooo
00)0oooOooOoUooOoLOOoUooOOobOOoUDOO
0/00000000(@QO0O00D0UOUDDOO
0)00o0oo0ooUooo0oooUoooUooooo
00o00000oo0ooooo0oo00 ACLO0O0O0oon
goboooboobooobooboobobooboo
oooo

ooooooooooooooooboooooooo
goboooooooooboobooobOobooOobOoboOon
SAGE:Francis U0 000000000 OODOODOO
ooooooOoooOoooUoooo(@oooooo
00obo0oU0oOoo0oo)o0obLoOoooooooOoo
gobooboooboOobooobOo EcOobboOobooon
gooooboooon

2. SAGE:Francis U OO 0O0O0O

000 SAGE:Francis 00000O0O000O00OO
oooooo



2.1 OOOO0OO

SAGE:Francis 0000000000 O0O0CODCO
00 ECOOOOOO0O0O0OOODOOOOOO0O0DBO
pgobooobobooobooboobobooboo
ooooOoooUoooOoooooOoEoooooo
goooooooooooooboooooooboo
pooboooboboboobooboobobooboo
goooobooboobooboobobboobooo
goooboobooooOooocoooboooboooboon
pooboooboboboobooboobobooboo
000000oUoo (ACL)Doooooooooo
goooooooooooooboOoooooobooo
000000000000000 ACLOOO0OO0O0O0
pgoobooobobooobooboobobooboo
goboobOoooooOooobooOooOoocoOoboOooOon
goooooooooooooboooooooboo
goboooooboobD ACcLOoooooobooon

gboboooooboboooboobuoboooboo
000 Infomaster [11]0000000000O0ODO
pooboooboobooobooboobobooboo
goooobooboobooboobobboobooo
Infomaster 0000 000000000000DOOO
gooooooooooooobooooooobooo
gooooboboobooobooon

oooooobooooooooooboooooooo
gooooooooooooobooooooobooo
goboooboboobooboobobooboo
gooooboobobooboobooboboboobooo
goooooooooooooboOooooooobooo
pgobooobooooobboooobobbobobo
goooobooooboobooboboboobooo
goooooooooooooboOooooooobood
gooooooooooooobooOooooobooo
gobooobobooboboboboobooobo

ooooooooooooooooooooooo
gooooooooooooobooOooooobooo
pobooobobooobooboobobooboo
gooooboobobooobooo

ooooooooooooooooooooooo
00 SAGE:Francis 00000000 DOOOODOO
gobo0oooooDbBOOODOOOOODOODD
goooboooobOooO0ooOooboOooboooon
oo

2.2 JOOOOooOOO
SAGE:Francis 0 0 0000000000000
ECO0OO0OO0OO0OOOOOOOOOO
(0000000000 00DO0OD]) DoOooooo
0o0o0doooooboooooboobooboood
gooooooooooo

(0000000000 00DO0ODOO] Dooooo
ooooooooooooooood
SAGE:Francis 000000 OCOO0O 10000

L oo A oo i1 ooo

| ! ¥ |
HTMLO O & o o . o}

3‘ ooo ‘33‘ 0oo ‘Ei‘ 0ono ‘3

' |Doopooo) ! (000000 \gpoooo

| H | |

|Dooooo
ooooool,

oooooo
oooooa

SQLO D !

01 SAGE:FrancisOOO

SAGE:Francis U0 00O 0 00 00O O O (UA)D
0000000 (FPA)DDODDODOODOODOD
(DBA)OUODOOOOUOUOOOOO ACLOO
oo0o0o0o0o0ovAOCOO0ODOOOOOO0 WWWO
00000 (HTML)O ACLOUOODOOOOOOOO
DBAUUO DBOOOUOOOO (Oracled Access O
0)000 (SQL)0 ACLODOoOooooooono
DBOCOOOOOOODOOOOOOOOOOOOOO
0000000000000 FAOOOOD (OO
o0oo0oo0o0)0o0oo0o0FAOOODODOO
oo0ooo0ooo0oooO0boOoO0ooOoooOoooo
gboooooobooboobooooboboobobooon
gbooooooobooobooooboboobobooon
ooooao

00000 SAGE:Francis 000000 (1) 000
(DB) 00000000 DODODOOUODOUOOOO (2)
000000 DBOOOOOOODOO(3)FAOOO
oogooooooooobooooooo(n)oooo



oooooObBOOOOOOOOODOOOODOOOO
gboobooooobooobooooboboobobooon
goooboooobOOooO0ooOoobooboboooon
0ACLOO000000000000000000O0
0000 (2)000000000D00DO0D0oDOO
goooboobooooooboobooboooboooon
UAOOOODOOUOODBOOOODODOO (SQLDB)
0SQLUDDDOO0ODO0OODBAODODO (3)00
gooooooobooooobobobooooon
pooboooOoooboobO ECOOOOOOOOO
gboooooobooboobooooboboobobooon
gbooooooobooooobooboobo

3. Doodoobooboooon

0000000000 SAGE:Francis 0100000
00000 ECO00D0O00D0O0O000O0D00
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000

3.1 EC(00O00D)

000 ECOD000D0000D00O0O000O0OO0
000000000000

ECO0000ECOOD0ECODO0O0O 200
000000

000 ECOD00ODD0OOOD0OONO0ONOO
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
ECO00000000000000D0000000
000000000000000000000000
000000000000000000000000

000 ECOD00ODD0ODOD0OONO0OOO
000000000000000000000000
00000000000000000000000
0000D0000000000000000000
000 ECOD0D0O0O0DDDD Wit-Web[12]0

000 TWX-21[13]0 TRADE’ex 0 0 TRADE’ex
(4000000000000 0000DOD0OO0OO0
goooo0oooOooooOoooooooooDOoo
gooobo0ooO0OobOOoboOoboooOoooUooo
jo00ooooodooooooogouoooooog
goooooooooooooooOoooooooo
god0ooOoooOoUoooooooOouooooooo
jo00ooooodooooooogouoooooog
00000000 00ooooooooooooog
goooooooooooooooOoooooooo
gooooo

SAGEOOOOODOO DBOODDOODOOOOO
goboooooooooooooooooooo EC
goooooo0ooOoOooOooooUooooooo
00 SAGE:Francis 000 0O0O00O0OOO ECODOO
goooooooooooooooOoooooooo
go0d0oooooUooooooooguoooooog
jod0ooooodoooooooooooooodg
00 /0000000000000 oooo

oooooooooo Ecooooooooooo
jodooooooooooooogoooooog
00000o0ooUoUoooooo (Do)oooo
goooooooooooooooOoooooooo
go0oooooOoUoUoooooooguoooooog
jod0oooooooooooooooooooog
goooooooooooooooOoooooooo
go0oooooOoUoUoooooooguoooooog
J000000o0o0odooUoooooog100 ul
00000000 00oooooooooooooog
0000 ECO0OOOO0OOO(@MO)ooOoDOOO
jod0oooooooooooooooooooog
oooo

3.2 00OOOOO

o0odoo0oooOUdOoU0OopDUOoboooooooo
Joooodooooooooooo icoooodg
0000 (UAODBAUO FAOUOOUOOOOO)ODO
goooo0ooUOOoooDUOOobDOobDOooOooOoo
jod0ooooodoooooooouoooooog
00000oo00o00oooooooooooooog
O0DBO DBOOOOOOOOOOFAQOOODOOO
joooo0d0oooo0ooDoooooodoiood
00000000 00oooooooooooooog
goooooocoooooooooo

ooooooooooUoOooooocooOooooo



gooooooooooooooboooboboobooon
goooooooOooooooooOoooooobooo
pooooooOopBAOOOOOOOODOOOOO
gooooooooooooobooooooobooo
gooooboooooobooooboOooooonbOOo DBA
000000000oo0oooo0oOoo0oo0OC0coO0bO DBA
gooooooooooooobooooooobooo
gooooooooooooobooooooobooboo
goooooooOooooooooOoooooobooo
goooooooooooooboOoOooooobooo
oobOoboooooOoOo0ooODBAOOODOOOO
goooooooooooooooOoooooobooo
gooooooooooooobooooooobooo
gooooooooooooobooooooobooo
goooooooooooooobooooooon
DBAOOOOOOOODOOOOOOOOOODOO
00o0o00o00o00o000000FACOOCODOO
o0 vAO00oOooooooooooooboboobooboo
gooooooOoOoboOo0ooOoooooobovADOO
oooobooooooOo0o0oboO0O0O00oOUvUAD
gooooooooooooobooooooobooo
goo0ooOooO0ooooooooboooboooboOon
goboboboooovAOoOOOOOOOOOOODO
goooooocooooooobooo
oooooobooooooooooboobooooooo
goooooooooooooboOoooooobooo
goooooooooooooobooooo
oooooobooooooooooboobooooooo
goooooooooooooooOoooooobooo
goooooooooooooboOoooooobooo
gooooooooooooobooooooobooboo
000000000 (Doo)ooooooooooo
goooooooooooooboOoooooobooo
goooooooooooooboooooooboo
oooooo
ooooocooobo i oooooooobobooo
0oo0OO0O0O00vUAODBAOOOOOOOODOO
gooooooooooooooboooooooboo
goo0o0rAOOOOOOOODOOOOODODOO
goooooooooooooboOoooooobooo
gooboooooooboooooooooboOoooboOon FA
goooooooooooooo
oz20000000
O20000000U0UAO0DBAOOOOOOOO

ooo
gooooo LOoO0000
A \

ooooooo
DBBBBD‘7 -
oooooo

\
P

oooooa
oooooo

oooooo
oooooo

gooooo
gooooo

02 SAGE:FrancisOOOODO

000000000 FAOODOOOODBAOOO (O
20000000000)0vVADODODOODODOO
O0o0O0DBAOOOOOODBAOOOOODOO
gooooboooooooooboOoooooobooo
goooooooooooooboooooooboo
goooooooooooooobooooooobooo
goooooooooobpBAODOOOOODODODOO
gooooooooooo
ooovAODBAOODOOOOOOOODODOO
000 FAOOODOOOOOOODOO FAODODO
o0oooO0ooOooovUAODBAOOOOOOOO
gobooOoooooOooboooOoobOOooOobOOoboon
goboooooooOo20000000000000
goooooooooooooboOoOooooobooo
goooooooooooooboOoooooobooo
gooooOoOooovAODBAOODODOOO.

4. DDOOO0OOOOOOO

g200bobobooocooobooboooooo
gboooooo

4.1 0OO00OO0OO0OOOO
osggooooooooooo

ooo
0oo0ooo
\ L
oooo ooooooag
EEEEEE
B4 A
//// \
y 2

A
oooooo ooo
oopoooo ooo

oo

o
0

oo
[mp)
oo
oo
oo
oo
oo

03 0OD0OOOooooo



gsgoboboboobobooooooboooooo
gboooboooooboooboooooboobobooon
goooooooo

O00000000000000 SAGE:Francis O
gboooooobooboobooooboboobobooon
goooooooooooooboOoooooobooo
ooooooooOO0O0OFAOOOOOOOOODOO
gboooooooooo

4.2 OO0O0O0OOOO

gbooobooobooo 40000000

ooo P — ooo _—
gooooo WOoooon opooooo LOO0000

<
ooo0o0o0o00

gooo

oooooao
gooooo oooooo oooooo
oooooo gooooo

oooooo
04 00000000

000000000 (1)00UAOODOOOOOOD
00000000 DBADOOOOOOOOOOO
000000000000000 FAOUAOOOO
000000000 DBAOOOOOOOOOOOD
00 UADOOODBAOOOOOOOOOOOO FA
000000000000 FAODBAOOOOODO
000000 UAOOODBAOOOOOOOOODO
000000 FAOODOOOODO

(2)00UADDDODO0O0O0OODDOO0O0O0000
0000 DBAODODODDOOOOOOOOOOOOOO
000000000000 DBAOOOOOOOOD
0000000000000 00000000 DBA
00 UADDOOOOODDOO0O0O0OO00O000
oo

(3)UADDDDODODOOOOOOODDOOO0O0DO
000000000000D0000D0000000
DBAOOOOOOOO

(4 DBAODODOOODO UADOODOOOOOODO
000 (3)0UADODOODODDOOOOOODOOOO

(5)(2)-(4) 000000000 UAOD DBAODODO
000000000000000000000000
000000000000000000200000

goooooooooooooooOoooooboobooDoo
goooooooooooooboooooooobood
gooooooooooooobooooooobooo
goooooooooooooo

4.3 0OO0OOOO0O0OODO

oooooooocoooooooboooooooo
gooooooooooooobooooooobooo
oo

oooooooooooooooboooooooo
goooooooooooooboooooooobooo
0000 DBOOOODOUOUDODODOO (O
00o0o00ooO0)oo0o0oooooOoUooooo
gooobodooooOooocoooooboOoOoooon
gooooooooooooobooOooooobooo
goooooooooooooooooooobooo
goooooooooooooboOooooooobooo
gooooooooooooobooOooooobooo
goooooooooooooooooooobooo
goooooooooooooooOoooooobooo
goooooooooooooboOooooooobooo
goooooooooooooboooooooobooo
goooooOoo0ooooooooOoooooobooo
goooooooooooooboOoooooobood
goooooooooooooboOoOooooobooo
gooooooooooooobooooooobooo

5. Dogooooo

gboboobooobooooboobooobooooa
gboooboooooobooooobooboobo

SAGE:Francis 00 000000000COOOO
gboooboooboobooboooobboobooon
gooobbooooooobobooooooooobo
ECOO0O0O0O00O00O0O0OOOOOOOOOODO
gooooooooooooobooooooobooo
gboooooboobooboooobooboobooon
goooooooooooooboOoOooooobooa
gooooooooooooobooooooobooo
00000000000 (UooD)ooooooo
gbooooooooboo

oooooooocooooooooboooooooo
gboooooobooboobooooboboobobooon
g020000000000 KQMLOOOOOOO
O00ask-all0OreplyD0 000000000000
gobooOooooooOooboOoooobooboooboooboOoon



gooboooboboobooboobobooboo
000000000000 0000o0o000oan ask-
AID00000000000000000Oreplyd
O0oo0ooO0oooooooooooo

gbooobooooboobbooobbooooobo
000oO0oo0oo0ooo0oo0oooooooooooo
000000 /000000ooooooooooo
0/00/000000000000DO0O0DOODOO
goooobooboobooboobobboobooo
0000oooOo0ooo KQMLOODOOOooooo
Oask-alld OreplyD 000 O00O0OO0OOOODOO
gooooboboboobooboobobooobooo
000000000 KQMLOOOOOOOooooo
oo0oooooooooooooo

0000000000 FIPA97[17]0 PTA ( Per-
sonal Travel Assistance )00 O OO O0OOOO
ooooooooooooooooooooo
goooooooboboboboboobo
0000000 TripSummaryd TripDetails 0 0O O
00000 TripSummary 0 000000000
0000000000000 QOO0 TripDetails O
goboooboooobobooooboooo
O00KQMLOOOOODOOOOOODODOODOOO
0 FIPA-ACL 00O CA(Communicative Act) 00O
00000 TripSummary 00 O query-refd] CA OO
TripDetails 0 Oinform0 CAOOOOOOODO PTA
0000000000000 O0O0DO0O00O0 (Re-
serve,UnReserve)/ 0 0 (Purchase) 0 000000
000000 DOO0OD0OD0O0DO0 TripSummaryd
TripDetails 0000000000000 0OOOO
pgoobooobobooboobooboobobbooboo
gooooboboboobooboobobboobooo
000000000000 ModifyOODODODOOOO
ooooooooOooo0oooooooooooo
goboooboboboobooboobobooboo
oooooo

OoooOooooooOooooooo ECOOOO
gbooobbobobooooobooboobobooobobo
gbbooboooooobbooobooobboooo
00000 CommoditySummaryd CommodityDe-
tailsO 00 0000000D00O0 TradeSummaryO
TradeDetails 0 0 0 00 KQMLOOOOOOOO
0 Oask-alld Oreplyd OO0 FIPA-ACL O O query-
ref0 DinformO0000000000000DO00OOO

000000000 (0DOoOU0oDoDUOoO)oooo
000000000 0O0000oO0oooooOnO Modify
gooooooooooooobooooooobooo
0000000000000 UserProfile 010000
gboooooobooboobooooboboobobooon
gooooood

6. O 00O

000000 SAGE:Francis U0 OO OOQOQODO
0oooboOooooboobooobooboooooo
Oooooooooboooooooooooooad
0ooU00o0o0oU0OooUooUoooooUOOooOo
0000000000 0oOo SAGE:FrancisOO OO
goobobooboobooboooboooooooon
0000ooo0oo (boooOooooOoOooDoo
0000)oooooOoooooDOooooooOoOooO
JO0oo0obOoD ECOOODOOO0ODOODDOODOO
ooooooooo

o0o0o0oOooo(oo0ooooooUoo
oo00)yoooooOoOoUooooooooUooo
go0oO000 ECODOOODOOODODOOODODO
oooo0o0ooUUooooOoOoooUoOoOobooooo
goooooooo

O O

[1] 00000, 0000000000 SAGEOODOO EC
0000 -0000000000000 SAGE:Francis-,”
0000000000000000000D000000D
ooooooooo,i997

[2] M.R.Genesereth and S.P.Ketchpel,

“Software Agents,” Comm.ACM Vol.37 No.7, 1994.

[3] “Conversational Agent,” IEEE Internet Computing
Vol.1 No.2 pp.73-75.

[4) 00O000,”SAGE:(Smart AGent Environment)-0
Joo0oo -7, 0000000 5400000 3-129,1997

[5] OO0OO0OO0O,SAGE:000D0OO0-0D0000000 -7,
go0ooO0ooos400000 3-131,1997

[6) O0ODO0OOO,SAGE:000000-00000D00D0O0
-2, 0000000 5400000 3-133,1997

[71 OO0OO0O0SAGE:D0D00D00-000000O0000
ooooo »,00000005400000 3-135,1997

[8] A.M.Keller and M.R.Genesereth, “Multivendor Cat-
alogs: Smart Catalogs and Virtual Catalogs,” 1996.

[9] M.R.Genesereth and R.E.Fikes, “Knowledge In-
terchange Format Version 3.0 Reference Man-
ual,” Technical Report Logic-92-1, Computer Sci-
ence Department, Stanford Univ., 1992/6, URL:
http://logic.stanford.edu/papers/kif.ps

[10] The DARPA Knowledge Sharing Initiative Exter-

nal Interfaces Working Group, “Specification of the



KQML Agent Communication Language,” 1994/2/9,
URL: http://logic.stanford.edu/papers/kqml.ps
URL: http://infomaster.stanford.edu/

URL: http://www.fujitsu.co.jp/hypertext/
solution/industry /Package/Witweb/wit.html

URL: http://www.hitachi.co.jp/Prod/comp/ec/
twx21/index.html

URL: http://www.tradeex.com/

00000,y 00000000000000000000
goooooor,o0o0oooobossO00000,1997
ooooo,y,00000000000D0O000D0O00O00
0o00,,000000000000000000000D0
goooooooooooo,ier

URL: http://drogo.cselt.stet.it /fipa/

B.H.Far, H.Mukai and Z.Koono, “Intelligent Agents
for Electronic Commerce”, 1997000000000
1100000 pp. 482 - 485,

URL: http://www.cit.ics.saitama-u.ac.jp/published/
papers/1997/jsai97-1.ps.gz



