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Virtual Database Systems on Networks

Kazumasa Yokota  Shinichi Konomi
Department of Information Science, Kyoto University
Yoshida-Honmachi, Sakyo, Kyoto 606-01, Japan

To utilize various information resources dispersed in wide-area networks such as the Internet,
it is important not only to look for the related resources efficiently but also to integrate
them for obtaining more effective answers. In this paper, we call a set of loosely coupled
information resources @ virtual database. In this paper, we take a heterogeneous distributed
cooperative problem solver, Helios, as the framework for cohstructing‘virtual databases. As
informa'tioh resources are always varying in wide-area networks,. virtual databases are also
dyl{amic. Further, although conventional databases have used the closed world assumption,
virtual databases are based on open worlds and their query processing should be different from
conventional ones. In this paper, we discuss the significance of virtual databases, comparing

with various softwares proposed for information retrieval tools in wide-area networks.
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TELEAWEAFOP»r L LBLHERYET Y — 2 &
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AT E T 2 HiCBEIIEL < O2WA L. AFD
BT — 4 <—-20HRHFHERHT 3. 3HCHEES
BFRIRER & U COFRBAR & i Helios OBIE ¥ BT
3, £ LT 4T Helios CESWCRBF -4 <—-2%
Ei, boBEMEL OB EHRELT 3. 5 HTRIEE
F— i R—- 2ol RET 5.

2 PBoERZE

LEABREOERD e HIC Softbot[6] BHILA TV
%o Softbot DHEBMERMMOKRULIFO 3Dl 2
Bohhde

o S ftp, telnet, mail % ¥ D¥BEDMIC. archie,
gopher, netfind % FOBERMAEL FALTEY, 1~
F—Fy PCHLTHEEhAREY b > T3,

o T FOX ¥ X% AMAEYEIICHI S DY T L
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3 Helios O#IE
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?K%A@#ﬁfﬁ?tk%@&&tkﬁgh\&hﬁc
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THELDLC LHTE S,

3.1 T—oxrEERE

Helios TREZFOMERRBLYHLEFEE Y2 -2
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KQML ¢ IR RS (facilitator) DA —7 4 v 78
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T HESEELEAT -7 7F v CAWIN BT LH
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-V v ek ) DhkD EOOREOPCHERES D
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h3 ks, BEE®REE (ENVL; environment defini-
tion language) & EE#ZEE (CAPL; capsule definition
language) % b > Tv 3,

3.2 JabtailEBI-ox b
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nego_query(To,Query,Price,Res,[Sup,Inf,Diff]) «
query(To,Query,Price,Res),Price < Inf,
Res:=Price, commit(To}.

nego-query(To,Query,Price,Res,[Sup,Inf,Diff]) «
query(To,Query,Price,Res),Price > Sup,
rollback(To).

nego_query(To,Query,Price,Res,[Sup,Inf,Diff]) «
query(To,Query,Price,Res),Res=="accept”,
commit(To).

nego_query(To,Query,Price,Res,[Sup,In{,Diff]) «—
query(To,Query,Price,Res),int(Res),
Res = Price, rollback(To).

nego_query(To,Query,Price,Res,[Sup,Inf,Diff]) «
query(To,Query,Price,Res),Res=="reject”,
New_Price:=Price+Diff, New_Price = Sup,
nego-query(To,Query,New,New_Res,[Sup,Inf,Diff]).

nego._query{To,Query,Price,Res,[Sup,Inf,Diff]) «
query(To,Query,Price,Res),int(Res), Res < Sup,
X:=(Price+Res)/2, Y:=Price+Difl, .
New_Price:=mini(X,Y),
nego.query(To,Query,New,New_Res,[Sup,Inf,Diff]).
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m—cx (k—1) HEROEHM rollback

c—m EROZTHY  answer final-report

m-—c wr commil

m-—a % &4t answer
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_—2#, FIUEMHZECHETRAA DY —AROR
¥l HEOAy -~V m b arnEIh, B
BPERTICLHNTES, BHCRIALEV EDOH
Br—Yx2v P LCRBEIND, Fho—-T= v b
COBRSBCBNTIHRE. hor—Y= v CHEBRRIT
Irne iR CHIE. BB TREI NAILERH
HICEET 3 TORTFHRBEREMBELHECCDOHLSB
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EAC 2 H#EREC o Helios o711k, EKFEE
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ftp::{
ftp_site[category=mule,
where="etlport.etl.go.jp”,
directory="/pub/mule”];;
ftp_site[category=gnu,
where="prep.ai.mit.edu”,
directory="/pub/gnu”};;
1
file:: {
FILE/[category=C,where=Where] <=
ftp:ftp_site[category=C,
where=Where,directory=P},
" ext:ftpls[where=Where,directory=P,
* file=FILE],
ext:ftp_file_date[file=FILE],
) ext:ftp_file_owner[file=FILE};;
ext::{
ftp_Is[where=Where,directory=D, file=F} <= -
&true||{F ## ftpJs[site=Where,directory=D],
F =< &top[where=Where,what=What] };;
ftpls[where=Where,directory=D, file=F] <=
ftp1s{where=Where,directory=D,file=F] ||
{F #4## ftpls[site=Where,directory=D],

F =< &top|[where=Where,what=What] };;
ftpfile_date[file=FILE]|{ FILE.date == Date } <=
&true||{ Date ## ftpfile_date[file=FILE] };;

ftp_file_owner[file=FILE]} :
{ FILE.owner == O } <=
&truel|{ Owner ## ftpfile.owner{file=FILE] }

5: micro-Qurxore IC X 3{EMNT — & — = (—&)

i micro-Quixore KX > CTHERT 3,
HHREETAK LA >T, 2D & FIATRE A HEHS
B L b KREESRD. 20 EHFTMECE
vl LT, HEICECTREENICT 7 £ XD TfhE
HEERWEbE BT L TE B, L L Softbot Dk 5 iC
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(BAERESHEERD 4)
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EHFHREELEDY AV, AKX LERT— 2 xX—XT
By =Y v bR ARG EETRTH T, ER
| TR D B DT, TR EIET 3 2EED B,

6 &bUIZ

Helios ® BMR, KA v Y 7—7 Lo ¥ ¥ 4ER
BirBcETscetrAl, 2hb 2 HBENCHE ¢
i XoTCeonEE B ¥ TADbDESCETH
3. EDHOMLTEFHE b O L AR LAHEER (=—
Tz v }) O3 Helios DHEE7 A BB IS, C
DEKT Helios KRN ZIERKA v F7— 27 ETORE
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ARELXTVS, LOLEEYy F7—7 0 EEND
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