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DATA ACCESS SYSTEM T The present invention relates to inproved
data access efficiency. In parti cul ar, . the invention finds application
in the area of tailored database creation! 5 An exanpl e of an
environnment in which data is stored in a highly distributed fashion is
the World Wde Wb (WW. The WHATS ATCESH sYSTEMINSt ructured col l'ection
of information stored on nmany different servers around the I nt er net .

Latest estimates put the nunber of individual pages of information at

over 30 mllion afy phesdidMAGEN®En F8aYEY SolimFuGéd 2«%? Oa‘gzgg% eéf%'%'e"%,\f “t Wit

Navi gating around this quantity of data is particul ar icu
sone assi stPamieularatioe infvention fingstapplicatiarhirathel atelamésaﬂam;ﬂ dnuabase)cneaﬁodnave

been created r and represent the .t Ln.na ti
approachses for th‘(ia'? ois W an- environme, 5\ 'Phgvrl!‘\ﬁegg? ®n é{g‘g '"SB bighfve g
sear ch engidistsbutedr fastiomlis et Wosd awlde \Webt (WINW.L aThet WWWgiisak . ¢437) |
retrieve as X W/%Vgﬁg S as Rgs& bl e and i ndex Wf‘F e words in each
page. Typi é‘QF ryctured eofiegriamgf idormaron sinced onmany, gifferent serversargund the
spi ders, wmefnerXhadtdst \ekindted e 18k | ndiB&T of iindividuainpissbdest informfdtidnc¥ed
pages, in sel ercséed areas of the WWY A large internet search engi ne may

have a o¥eH PR3N the BRPLA Pﬁ FYNErsOI e &25Q000s- are then able to
enter aigeyword, ﬂ&/lQM&Qfé&&Qmaﬁ%ﬁ@ Bh%a‘ti‘qg)ba‘?p&fléw dlﬁﬁanﬁnﬁtﬁgl}f@ a

| ist of pages that contaln hat required keyword his is a si
nmet hod of fSPMA AgsisANce na%ldgrfowmuigatlgn suchoaeindexes |ami tRicecteriest havet beemess

by how COQEPé BENRI YRe %%%ﬁ eéé}ﬁ the tv5§¥X§?3Q1a W%)%é rgg,:;cgascggs for, the

A Directory, or exanpl e - www. yahoo
hi erarchy WWMWt egories rel ated to a particul ar tOpIC The hierarchy is

def i ned by. t hﬁ {he eggsoer of fl?a&egu osca '8%%?%8 ﬁém%g t Hre%i[;?rgé'lggé‘;%{]i%& s

| onest | evel categories, 815 r ect
or sonets ndbttpy/aiteeissa.digital mm,sraneve astrhahy WWWfp:agantasopbésibla abdriagéor y
t han by usmgﬁ?rsﬁgarch n |ne gs in a Director the choices are

corist r ai ned GEFC veigala: aReerey exﬂ&ﬁe’é’@? PTPR@ssgs. known as

ef fect i veneesotefortzpﬁ@&tspwmw RRhJVEMWRRY tdIRMW 81N HyBer-Kriks! Qehbardbdth Fétﬁéded
categorisation scheme. This leads to two di sadvantage firstly, the

cat egor i satPPgRs: selgctgd aeeas ef the WM 4y larag Inte %tsSa’(?ﬁa?R?é"q By hayetd
extensi ve rgérédlind8x W8 kamg millions of pages. Users are then able to enter a keyword,

20 which is_compaf_ed to the index entries, and receive a list of pages that contain

that required keyword. This is a simple method. of finding information which is,

. however, limited id ef_fectiveness: by how comprehensive and accurate the
kevword indexes are. '

A Directory, for example Yahoo (http://www.yahoo.com/), comprises a

25 hierarchy of categories related to a___partlcular topic. The hierarchy is defined by

the creator of the Directory a_nd has entries, under the lowest level categories,

‘typically added by the Directory supervisor(s) or sometimes by users. It is easier

to find information in a Dir_e;::t_ory _'than by using a search engine, as in a Difectory

‘the choices are constrained_. by the known topic area categories. ‘However, the

30 effectiveﬁess of Directory-type WWW navigation is limited by the rigid

categorisation scheme. ThIS leads to two dlsadvantages firstly, the categonsataon

of a pamcular heading may need to change leading to extensive manual re-workmg
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of the directory, and secondly, t he schene may not be Suitable or
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intuitive for SOone us an article e
"Navi gat WopsiHe?® a Wb Co §SH QES’“ l vt e, i hﬁ@g@l“’

descri bed a search t ool

on the
aspect
popul at i
desti nat
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group of

whi ch can cause search engines to performa search

basis of specific search terns. According to one
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docunent

ted source database, on the basis of a group .o
1 5 nedoieptigaten dptﬁhsse\n de search results including informat
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s being stored sourceé
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provi ded
contentsP
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PRiet gl pil

ﬁma%%tSFﬁ'gnce with predetermned criteria;

COr es;
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provi di nga@ diswbhidPloltey dafagagpul ating a destination database froma

much | ar

and unl ess ot hareansefart seering teaeht off e "desyments identifind mgsearal Tesultyot h |
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exanpl e,

aid distributed source database. The i'nvention

1o531igp| YrEOCHRYLF AOSININGS I KX MTHF: Saish dpcuments Reing, stores) in

ger distributed database. For the present purpos

es,

p?o\ﬁ@é@bm\i/doék IQIxstdé’ﬁé‘séér&'i otk oh t'ﬂe%%& éf%@tré%n@@ EontentsOne

are therefore i nterch angea
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i or mar s Sy SPREling of BREY Somtl e bl echi ‘ﬂ’@‘%iat 8 e°

to's nt S.
meanspen the basis of their respective scores; and

~ means for storing, for each document selected by said se!ecﬂng means. in

said destination database information relating to the Iocatlon of the document in
said distributed source database.

The invention overcomes problems assoclated with the known search

methods by providing a practical way of populatmg a destlnanon database from a

~much larger distributed database.

25

30

For the present purposes, and unless otherwise stated, the terms “pages”
and “documents” both refer to a compilation of data stored ata smgle Iocatlon for
example, in the WWW and are therefore interchangeable. o

One example where embodiments of the invention might be ueeful isina
school environment in which a teacher wishes to limit the amount and type of
information available to students. Once defined, the data in the database can be
freely “browsed” by the students without the fear of finding inapf:ropriate or

irrelevant information. Another example is a company-wide environment where

-__P_._'_—_______Ff——'.
et Has Been Reﬁm

TR

t he

a.



AMENDED SHEET 2a freely

“browsed” byd dkfaddoidents without the fear of finding inappropCrGBES701949
~irrelevant I nformation. Another exanple is a conpany+W| de environnent where
WD 98/ 04979

PCT/ GBO7/ 01949 : 3 3 onl y ]
commercial information on certain subjects, and not academ c infornation,

IS I equiohBdcommercial information 6\‘36&&3‘ naéLfb?edTQ.Yar’&ben@tr é@dmdctlﬁfcﬁﬁﬁhahnlsa
set of groups of :keywords, each group of keywords being related to a

respective [FEHECer ni ned subj ect 5 category. The categories nmay be
arranged hi er ar chivgl h¥mhy Qretahﬁamstang.ﬁaea 6 contairf 858067 Yrotipsidike P WS

l.evel of a directory, and wth increasingly nore speci categori es
branchi ng og@échitgnoymeef |l@yuosds Seing arlelatéd)rweﬂarqsbeqtﬂteo prédet@imined osubject

descri bed: a I.n e upt h

r-educi ngd';[ hggﬁegn{)y Th? il egoré Sr F‘%\R/'eégcfgc &af‘g‘ ‘%—aZ' e‘?‘l'étfr'fcéﬂse %%oﬁ% $'1F(5§d
before the dategory atithal highedtoleeel ona diredtdmy dadtwitlatmareasiabb;bma spletific
al l ows renova nces %1

nappr,opr.i at.e .or Qcunent s.
For exanpl ecaﬁg"f'ﬁéet?’ga PP 'BEP "F\‘g S SIRLioF fXBf"p?e' to ?hu? gq"ieﬁf%r‘e
a keyword obesériiddesbovel.t woul d be sensi bl e and desi rabl e to renove
references to doc ment “éLatl ng.to mathematical "table
According to a se BnEf 3%'5 terppodimeats; & fYrtheh stemctle '?@%%v‘i“&eﬂ“‘&\‘?er of.

appar at ufp f pétrig0Bd | LN 1@ 2bfePeiceNs §R¢IAREF %efo?é"tﬂe HWA i eiaiG YBfedSIn" 9
a destination database; a menory area for containing a group of
keywor ds relkg @@sp@agpn database. This allows removal of references to inappropriate or
irrelevant documents. For example, if the required database has a category of
_"furniture" and a keyword of “tables”, it would be sensible and desirable to remove
references tb documents relating to mathematical “tables”. |
15 According to a second aspect of this invention, there is provided an
apparatus for populating a destination database, said apparatus comprising:
a destination database;
| a memory area for containing a group of keywords related to a
predetermined subject category; and
20 a processing platform which can access said destination database and said
memory area, which is connectable to a distributed source database, and which is
arranged to: . | |
control at least one search engine associated with said distributed
database, on the basis of a group of keywords contained in said memory area, to
25 pr_ovide. search resuits including information relating to the location of documents
coniaining said keywords, said document being stored in said distributed source
database; _
score each of the documents. identified in said search results on the basis
of the respective contents thereof in accordance with predetermined criteria;

30 select at least some of the documents on the basis of their respective

scores; and
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predet er mi ned subj ect category; and 20 a processing pl'atfor‘m whi ch
can access said destination database and said menory a‘;&a}m‘%‘%
connect aWQ9%899® (i st ri but.ed source database, and which is ged to:
control at |east one search engi ne associated with said distributed

dat abase, on the basis of a group of kéywords contained in said nenory
area, to 25 provide search results including information relating to the
| ocation of do gont g,said keywords., sai d document bei ng
stored in sai d(\s |str?%rut S%ﬁ?%:ééé’ dogl et s dd  Said Fstingfich ngﬁﬁa?aé%ch of

t he documn‘ntraammi-erleuafmgdm thawcdtnaﬁadfcthd euauhmanom tsaid ldadtibuted sdifrcd he
respective,contents thereof in accordance with predetermined criteria; 30
sel ect a@3f3P48% some of the documents on the basis of their respective

scores; and According\ Qo9& QHPd 9aspect of this invention, there is provided an
PCT/ GB97/ 01949 4

st or e, 2 f GPPRARLYS far nopulating adestination datpbase Saidiaraar ﬂ%l“éﬁ“&f&!%ase
i nformation relapti ngedrd tfae E@&?&c‘tnﬂa Qhe t Bppdtaaismapt 4 r!déﬁib@t%# t{}dr@é’t ed

source dat abase. AcCording to a thi r aspect
i nvent i oflatalesee i s provided an 5 apparatus for popul ating a destination

dat abase, sai d g@gppay ﬂFs'ﬁn%’ﬁ% reh storing a group, of f@eywﬂﬁ?%sgcﬁte %llnict I ng

the apparatus to a distri source first
menory areeRrefdstermioed pupjectgrasegoryf keywor ds associ at ed with '

e O 1 Ui 540 Wl 10 s ) RN HA I,

keyword fromthe fi ansnrtting
sear ch naeamsmisiagdsaid keywort am seaahi mgars, cesid search mearke haviag raceessdo sour ce
dat abase; ans for receiving search results fromsaid

search nddRdisiippted s°§ﬁ°)8rqaﬁ%§ 8id results in a second menory area, said

results includidig imé&igTaéd eecelving I sandH NEsdles Tfhfn thse@fbmfmékh@uamt S
stored in said source database containi ng e)

means f orStPih SRiILyFesHItS Ry asf%?‘?'ﬁ'g"‘:?&?‘ﬂ"l%&%ft F?JH 'ieﬁ‘l"b“'r I‘Rﬁ"f‘Bﬂg iinfosmatien o

NMENDI y5 alrgRating to the locatiod bf R@0Mmehts stdtadiif kdid Galiicendatabasdmebh@ihihg om t he
third nenory area 20 and transmitting a request to the source database to

return a SeBHYEYNYOrE: document _ .
' e) means for identifying and storing said location information in a third

memaory area;
f) means for reading location information from the third memory area
20 and transmitting a request to the source database to return a copy of a document
associated with selected location information to the apparatus;
g) means for receiving and storing said copy of said document in a
fourth memory area; _ '
h} means for accessing and scoring each of the documents stored in
25 the fourth memory area on the basis of  the respective contents thereof in
accordance with pre-determined criteria; and
i) means for selecting at least some of said documents on the basis of
the respective scores and, for each selected document, storing in a dafabase
information relating to the location of the document in the source database.
30 According to a fourth aspect of this invention, there is provided a method
A method of populating a destination database, said method comprising the steps

of:
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-associ ated with selected location information to the apparat us;

g) means /8logfof8i Vi Ng and storing said copy of said docune®CTIGBY/01949
fourth nmenory area,; - h) means for accessing and scoring each
of the docunents stored in 25 the fourth nory area on the basis of the
respective contents thereof in accordance with pre-determ ned criteria;-
and . 1) nmeans for selecting at |east sone of said docunents on

the basis of thAtrbling et libast FROSQFcir BgineMssBaatedSRIPCA AthtARe8Bdurce
storing in a database information relating to the | ocation of the

docunment i n9ER028RPR 8N RAEIE A2 950P of keywordgctelptad ig & Bredetesmined subjeet
of this invesegery, :brﬁbegdessﬂﬁi/ﬁéi%ﬂsanaﬁafﬂa%formatién Fefating zg;theqeéﬁt%' 8 2

destination database, said nethod conprising the steps :
98/ 04979 documents containing said keywords, said documents being stored in said

PCT/ GB97/01 . . 5 .
controll isggg%t?n!fuéggtsogﬁcg %aetzai'rj%ﬁ'?‘engi ne associated with a distributed source

dat abase, on the lesiirng acfach afr thep dotutnenvo idkntified aine daitl os@arph adstiles NNk

subject =, cateq to provide segrch results including {nformatiaqn .
el hting t obErls of ShdredsincBe ontents Bintret R ctfnotanh v PLedeRenaS cibgiay
docunent s bei ng skeleeting atI8ad somelio$ thé Hotathehts b6 @hél AaslRasetheir respective
scoring each of the docunents identified in said search results on the

basis of th&%&p®ive contents thereof in accordance with predeterni ned

criteriagp _ storings €6t NeldR8F! dSQIReR, iMCsAlaC UEBARSIG ddigphasi S
of their respective - scores; and 10 storing, for each selected

document, i Wfeumatiereselrrag i onthfateassios of the rdasumeanton saifadistributed tseurce
| ocati on of 4hhgadocument in said distributed source dat abase. _

An enbodi nment 01? the present invention will now be described, by way of
exanpl e only, witAnremhbpdimanttad thieresans ipeantiongwillr maw rgsdesonibedi by waysof

Figure 1 is ' showi S C t] t. and which-

crbodi es t ne BBRV; AiBeRefod b b Ama B g R YiER ST 1 1O

mai n, dat¥b st or age Fipuras! issediagrarh shoayrsj arsystem for éregting aldatabase and which

Figure 3 is a, fl owtg'ieigram i.llustrating a nmethod for building the database;
[

20 embgdies ePHiNA MR r epresenting how the data is arranged in
t he dat abase; Figure 2 is a diagfdny df @h& mdin datd Stbrafjergieasiused is thé by stem oV
docunent s a%%uieeggi eved from | :

Figure 3 is a flow diégram’ illustrating .a method for building the database;

20 Figure 4 is a diagr_am representi_ng how fhe data is arranged in the
database; - _

Figure 5 is a flow diagram illustrating how documents are retrieved from
distributed data sources whén bﬁildihg the &atabase; _

lfigure 6 is a flow diagram illustrating how search results are processed in

25 the system of Figure.1; and

Figure 7 is a ﬂbw: diagra_m' illustrating how documents are scored in. the
system of Figure 1. | _ _

In Figure 1, there is sh_ow_n a system suitable for bufiding and populéting a
destination database in accordance with an embodiment of the present invention.

30 In this syste,m, a processing platform (PP) 100 controls access to a
destination database 112, held in a secondary storage device 110 (for example a
hard disk drive) connected to the .PP 100. The destination database 112 can be
located separately and remotély from PP 100. When populated, the database 112
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di stributed data sources when buil ding the database; * Figure 6
is a flow diagramillustrating how search results are pro 5 the
system d\"%@&@ 1; and . Figure 7 is a flow di ??Zﬁﬁ'mqﬁét rat| ng
how docunments are scored in the system of Figure 1.

Figure 1, there is shown a systemsuitgple for building and popul ati ng a
destination database in accordance with an enbodi nent of the present ~

i nvention. 30 _ In this system -a processing platform (PP) 100

cont r ol s cagweses tomailed datiestbrathini datactablabads. 1Tk PRAOO is Rlso cnmacdal v
storage dev f.Qr hard di.sk ve onnec ed to the PP
100, - The YREUE InkerReh, 130, 5 BluFaBy cof sezetH ehiner d2bH 1 afl Argc P

r enot el ytmmemfmmarmmtwkat etbritylne THat ancte edides 130a, 130!9&:9&3/ 04979 -
PCT/ GB97/

conpri sed gé&ﬁﬁ" [PEgnged 2o Sesrebdnfamation stea‘fﬂ"§§°ﬂ”%edméh$>b‘tm‘ﬂt i Iheseo
connecg eihformatxdﬁ aerbbre domher aetnbl&@d sbQrc@ didbiadkl ty of search engines 130a,

.130b and 130c d}/ of which are iltustrated for clarity). The
search engi nes Pedf 19905 tﬁﬁoembOd'm& i B NI EM)clopsed aompusingipidtiormat i on
servers goiHiRs net S r eLv

di stri buted source szggsgfgkgfe Thel PP ?Ooﬁémbg %B%J“Qn tﬁ‘h%s&%?r'gs%"'rrent S

a UNI X (®wyirenment. c diopuaxamplel dtmighn be accessitiledo aygers pricssea dodal ez . The
PP 100 C%@t\pgrkainsﬁwgﬁrce'om s%hgel' \ﬁg e?s rn}[!% ute?s “’Ids?q%nt 1459 Hg Qﬁggf fic e

m ght be accessi Sers acro area
or sch@oEach @Opla‘#@ama#o}n:anput@csis(%)o bd€ess thé(?bqtarmli dateon thé databese PC 1

40 140 nd 140 b t t he d dat th b

125" undon "enindel e fori i Maliata <anelR HofveBr ol oS B 8 he pc
and cemumc:attngwgnm tHe PRe10T ITH: sdft@afe) bh\Whe PO chi deFs&rmanenihe

per manen

red-in | ocal not shown can he retrr eved from
P TBn  Btrardn 15Sl Pemory LRSaHRPRRL A ol e RETER Jhere e 168 uat e,
present s réquiiedPdnd akedlted. 1The sofr@ar@iCRhePdxbelied] beegéﬁer a QPrapHical lusRe .

como associ ated wth known Director searc of tware such as Yahoo.
The d "TtgrfB‘Fe ?‘Iﬁ'égafe&bg &seppf s évqfeetr}/wn!ysasswattfgw%‘ek'm% Diregk@ry n any

further deahlsoftware such as Yahgl! €TRe idetdilst dt{rRSaddass Eo ik a8 HREY, Hu-AS
whi ch are accessed and/ or created during the operation of t he present

enbodi neMPt bedisqyssed ixany fatheeAst3il- 20 used i s secondary storage, for
exanpl e a hard ik, 2 aliddiedeed tﬂ@'rﬂaiﬁemUnYoryf Q’Ees which are accessed and/or

created during the operation of the present embodiment. In this case the memory
20 used is secondary storage, for example a herd disk, although main. memory, for
example RAM, is typically used for manipulating the data before it is stored, or re-
" stored, in the secondary storage. In the present embodlment the memory areas
share the secondary storage dewce 110 wsth the database 112. The memory
areas are for:- a category list 200, a keyword list 205, a URL store 210, a
25 document store 215, a report store 220, a search ehgine list 225, search engirle
syntaxes 230, search resuit files 235 and an initial list of URLs 2‘40. Of these
areas, the data in the category list 200, the keyword list 205_._ the search engine
list 225 and the search engine syntaxes 230 is def_ined before the operation of the
present embodiment. The rerriaining areas are used in operetio_n.
30 Figure 3 in combination with the followir_\g descriptiorl ilustrates one.
method in accordance with the present invention for building and populating the
database 112. | |




exanpl e RAM. is typically used for manipulating the data before it is

stored, or -m4979stored, in the secondary storage. |In the pPEeIREB97/01949 -
enbodi ment, the nenory areas share the secondar-.y storage device 110
with the dat abase 112. The nenory areas are for:- a category list 200,
a keyword list 205, a URL store 210, a 257 docunent store 215, a report -
store 220, a search engrne list 225, search engine synt axes 230 search

(rjgfglr[nfitlhgscg?ggory st 2goggttehbﬁ{<e'§{\/\orw :boyogeéﬂgssg%rzc '%?Hg'"g

list 225 andeadlegsmdchamlgnesa felymdusen 468 0thesdaabaseed 12ef dive hhodrmgneraaur on

of the sent enba t The. renmin are, used i ration.
30 pfeiftbs SPRI0R BRI meppina i tHiBer WRRR Fiicos B8t sderlbieth' e
illustrates cam:,reted datatiaBed Next Aacstep B02C alist bfkb@wardaseryeneme@tdr%cm{f
bui | di ng- opul atjng, the database 1 1 2. WD 98/ 04979

PCT/ GB97/ gcategones for inclusion in the category list. The headingy, categories and

In step 300ke§‘w§ﬁﬂseGﬂar Mido Blovided Wit 48S0diskedEMPS TR WA awek%mtr
headi ngs and categories for inclusion in the database 112. The headi ngs Yand

cat egori es pePwihgy erelintendagd Jorfglaie tta angoRotheN ththei databesey sEhe seustiratsife
in the CRIRhE hgﬂl ﬁﬁtlg%ﬁ&bé}p?ﬁtmorﬁdéﬁaﬁﬁbé&z The iei{w&tlﬁi%‘?g g?%\g%erdy?or

generated for eac e categori es I nclusio

list. The hebelpugese cdtbaijdingabealatiabase butydeonats aarsechl Bwmpparyiodieble witinkate
associ at r whi ch dictates exactly how they are intended to
rel ate tggoﬁ‘g{% g?ﬁtr‘“’f‘ﬁ ®the database. The structure of the category
list is describedOncerproeiddatfar bad:tebbthe E%gbﬁymhd&eawmwmei cdbihed into

t he pur pose of. ur | di n he. dat ab as _such, rmpart of the
ultimte 102 555%“@”2‘? Lifcf’h?'@p:?g an sw"e Gf@ﬁmﬂf"oveaéf;ﬁ each of the

categories, the keywetsp 306, Qﬁamep%rwtaee passéd i mornet&emwmdorstof the
step 304, and stored in nemor a step 306, the.

keywor ds ar &epfgbsengings ¢ 3Pa t’éoB rI"é""’or1 396rf8" ey 593"’95‘& cin @nepnvestions,,
130b andig 3Qcarfief, &N Afc 8RGIRBS Bﬁaddc@s %eﬁ%vﬁghhgml eﬂ KRR, Fs#dhch

search engi nes produces search results for each keyword. For each
keywor d/ seakenwerdfpearch amgineacephinating. teapeaich sagiitssargr gorpdoinean iindividual

i ndi vi dual gexe ﬁt@’fr‘i mdréryl dledRABI Y area 235. - Still in step 306,
t he URLs (Universal Resource Locators) are extracted fromthe search

results hel d in e&si imndtepi 06! the YRlS [Wniversek Repourpe ncptask are 38trag@dAs

a result, ﬁJn‘? the €$}E$ (DS fesetl | W%X%ﬁﬂ?dmhh&tt?gfe fi@%ére;dgﬁnrfpr?g?fﬁgaeéf&set |

of search-resu or each search engi ne .
candi dat 20 p#ges result, there lie doegined dm frtnlundhdiwsttrré UBks dor dvgyicoapleté heet 4L
lists ar € stsgg‘e (.11 results ?Dr é/ach search engine. The URLs point to the candidate pages for
th_e keywords found by the search engines. The URL lists are stored in memory
area 240.
In a step 308, any errors resuiting from the searches are recorded in
25 memory area 220 in an error log for future analysis. |
The process of step 306 for initiating searching by sending keywords to
the search engineer, retrieving and storing the results and processing the results to
obtain the URL lists is described in more detail below with reference to Fiéures 5
| and 6. |
30 | The UF!L lists produced by the search engines are then combined in step
312 _to form a single list of URLs arranged by keyword. This single list is stored in
memory area 215. This step includes removing duplicate’ URLs where more than

one search engine has raised the same URL for the same word. Obviously, this



area 240. In a step 308, any errors. resulting fronfthe searches
are recorded in 25 nenory area 220 in an error |log for fu% a@h '

The proow©98/84978t ep 306 for initiating searching by sendi g'['&e‘i’

the search engineer, retrieving and storing the results and processing the

results to obtain the URL lists isgdescribed in nore detail below with
reference to Figures 5 and 6. 30 The URL |ists produced by the
search engines are then conbined in step 312 to forma single list of
URLS arr awgegeqfesmwwmedmmsﬂ §918than Pee swca e89ied is Hsed. Themesut of ea

215. Thi ghig|LartedtilendsSist smnwgmdw.ih' RLs where nore than — one
search engi ne has raised the sane URL t e same word. Qbviously, this

WO 98/ 04979  Then, in step 316, the list of URLs (whnch as mentloned above i |s arranged

- PCT/ GB97{, Q¢ Nord
need onl ypbe caorrrll ('asd out rﬁerencec’ ??na{‘n Wc’)tnhet%ee3?‘%’Haleﬂegscﬁ'8t'°g ‘ﬁs‘éﬂegeﬁ'%’ resul t

of S tand kewefdse@enmltgd n $tept30H, thRlemtifw lthmclltﬂlksaymmhre candidates

Then, ste t he f URLS ti oned above is arranged
by Keywoldh) Rt KebeasrVy o URBe 45t et ¥Poeia <BEh GPiRRoN A HHep: ieareds

cat egor i ﬁe.sSteb 3m,dtd<eemavd$:aggew|ai Qfe inBt 36 Mo PRdesded. | AgdHs {uhidigae URLS
whi ch are candj dates each cate The URLs for each keyword in

or
each cat EYgMpPn é'ef'ﬁ’é’ﬁdf?ﬁ tt [segoint incluge %/'%'bh§20'3f?'(9"F%hﬂPé’ OHHES NRR ch are
not to bﬁrd&ﬁt@lﬁgsﬁﬁi siRA08s fokdigh) I1dHgRage siteQ@ ML Yord WRME theRidet EetkRRY Nt '

I ncl ude non- hg ref erences and ot her non- prom sing sites such "as
foreigh PaflylRLcraanst 2 blepk dordpdeediawhite)list of éﬁé‘i} Kivigre 1pblagilistedriiteagai: nst

a black {(Rud Bgﬁﬁi@elf‘ ARigr8Vidk iaphrdphiatd bR PeleVdht rvﬁfo?mml@&%n& IS (Rt Sist

woul d definitely not provide appropriate or relevant 1 nformtion an
whi t e- | | 8itednay beskmawngp Brovideoappropriareogodd mﬂbmwommorgodd vl e ty

I nformat hBﬁ}eFMed"M\éx Q«’?\{ suutaﬁi@%?é‘rln%t 68k Jyh&%m&% S| Fo%h # %ﬁ;e ;ggmo"' | cy

coul d be enployed at e adrr ctor esSired
t ype. 150reateadll’eciﬁm ocﬂebaldbs'rﬂﬁtvbelter ed-out URLs are reported in step 322

10 a fgxt fil eT"\Q detausaH ﬂW{a&ggtﬁglbﬁLsc Qfegﬁgttggqﬁ é?% :3 ?dtooéltte BFenP Hre

t hat good i nformation I Cs ca
gener at edllow pesibdic tS%ks to beaapiddqutaveerishee fhat geod informatiqor i sm befrey ep

cat bgory iSiteln ‘PEtaris <an.s opnerdugh R eR Al e o R et
retrieveptdvess ¢szpp20) én Wma@e The ret r| eved pages or docurrent s are
agai nst the. calLatr St eiertR e PaCh el tat o uBin it aeeT e o
20 filtering step 320, is used to retrieve the respective WWW page. The retrieved
. pages or documents are storéd in memory area 215. In step 338, each retrieved
" page is scored against the category in which it is proposed. The scoring process,
which in effect determines the relevance of a retrieved page and accordingly
whether it should be included in the database, is described in more detail with
25 reference to Figure 7. o S
Ont_:e the pages have been scored, in a second filtering step 342, a cut-off
point is introduced to indicate which pages, having scores above the cut-off point,
are t0 go into the database 112. The cut-off point can be a fixed value' indicative
of, for example, a measure of the ‘relevance’ of a page (determined, for example,
30 by the number of occurrences of the keyword in the page), to limit the maximum
_number of pages in each category. Alternatively, the cut-off point can be
determined in some other appropriate manner depehding on the type 6f search

results achieved for particular categories.



r VR edelieia iR B E

whi ch i'n effect determ nes the rel evance of a retrieved page and
accor di ngl ¥yo ogpy¥¥st her it should be included in the databasePCrGRIIOLMPhed
in nore detail wth 25 reference to Figure 7. Once the pages
have been scored, in a second filtering step 342, a cut-off point is

I ntroduced to indicate whi ch pages, haviné scores above the cut-off point,
are to go into the database 112. The cut-off point can be a fixed val ue

i ndi cative of Thd Ght:ﬂitacm){m\. s@cdmaﬁué:es@fp 842 is 2AaRYSAICH’ st8p FuAARK a
(determ ned, for exanple t he nunber of occurrences of the keyvvord

in the pagé?"“?btnqtrﬁ?‘ P?iée‘?rﬁ%i’rfﬂﬁidatabasrﬁi%%rusmg PryestipRaladatabase: logding.
Al ternati VQbMtinEJ‘edHétSiﬁfafbléjﬂirm oFéQta%%se for dgl‘;ab%ém R84s ia're ﬁi‘mﬁap{! base

appropriate nanner depending on the type of search results achieved
for particuyiugh ass@eagls (). WD 98/ 04979

PCT/ GB97£01949 '

The out pét of t heAssié"(':té"‘r?d‘a ioqu%al dat? rraggﬁmlegt zﬁ?rr é'iiegé’é‘,abi“%e s1t1<§9 I 'H%s"?‘ﬁf’

format t hatFigare & Trex availablé Iheadiagalias ehd Hatabmisadl tz)lreestdredla'ii adﬁcisahaﬁie

| oadi ng § rmof d t base or database 112 is a
rel ati onal %‘é‘?a#ﬁgé%ea%%%ig '%é@lze efeijfciu 35 a ’e;ere""e 10 8 fiategqry table

| ogi cal dats@rwineEanRethkOfatb§6risha adbifdtle 1td2tHeS usdrl Usddraitdl heading. FEdEHN ©
4. The avail abl e headi ngs for the database 112 are stored in a fi rst table

400. Each REABRGTY MITERMR, refgrappes: & &rst ripieace 1a @ Ml Wbl 420 and 2 wrrong
Lable 10 4tferhbd o bl e ahd QS tabhe 2801 | A firlb GnbfiRsiAglion kiés WBa!

headi ng. Each category has two references: a first reference to a
tabl e’ 420 drid sheditierandie brief suamaervt¢f each page Hhaying5earppabove taatib‘r%Shm

The LiLT e B5doRerd bbam LaRLeS (3P can adihel ThE UAL LAENhifoP b fud YA Y

of each page aving scores above a thr n scor
whi ch a usedesgentior calyes bYHwidimg thablPésfqmeiapbiaccmlhie Phge. aﬁ'diie URLs are used

description t for each accessible page. The URLs -
are used to 't%gJ'eS]Zet%eg% g‘m"’t&gg €re required. 15 ' Once the

data frdf step 346nbazhbainta dromyesl 348 has Heennarcamgedbh &diorm suitabled forg

I nto a datgbase such as that descri bed aho step.3 adi n :
routines pgggg'f’ﬂemg%taaaF@bFﬁ% séi'& a?J%&atl??s‘ir@e ahoygy 47y %Q?‘RO’IE]% t?"ﬁalfﬁg%e
tabl es roltinBs PAYE thé utH s Ittve HIREIbacECPI 2do bENUsded o dhk almaitastltdbles
popul ated in st 360. At this E)OI nt, the dat abaseééz IS reai% for

use. 20 which rlE)étﬁ?c‘é"“%’t‘:tﬁ‘i“lé’dbﬁ’‘i‘i‘ Erstetht diysethe database, 142 s Ropulated s ster;

a conventi opgb. At thiEPPUIRE, tHE idaGatdsBNORT (5 dAliRlesesescri pts. The data is then
presented to a user via a ‘front-end" -user interface which can be nade,

for exa®fle, to rBO8eptstered in tgrdatabagmAll 2 ahe dAta ifgRFRESSEd Imiar epnventienal
such as Yah@annéhaRGsfandfafd Bhta®3Ce scripts. The data is then presented to a user via a

. “front-end” user interface which can be made, for example, to resemble
convention'ai seareh engines or Directories such as Yahoo. Database script and
interface development uses conventional techniques which are n_o't within the

25 scope of the present description and will- not be described in any more detail. For
further inforrﬁation, the reader is referred to texts such as the Oracle (TM) users’
guides.

An extract of an exempiary categorv list is reproduced below for reference

" to be used in combination With the subsequent descnption The category list

30 reflects the categories required |_n database 112.

>>> > >arts & entertainment

= >dance



i nterface devel opment uses conventional techniques which are not within the

25 scope of the present description and will not be described in any nore
det ai |.. 'WEx98/04979 urt her information, the reader is referr RCVEBYEPY sych
as the Oracle (TM users’ gui des. An extract of an

exenpl ary category list is reproduced bglow for reference to be used in
combi nation with the subsequent description. The category list 30 reflects
the categories required in database 11 2. = . >-> > > >arts &

entertai nnent (ballet=1:3dacomga:2:1, sambm D8/10dgx9:1, waltz:2:1, modern 0:1,

PCT/ GB97/ 01949

(bal let: 1: 3, C&ﬁo&eo?riphvséf%a 93pcet LiRno: Ih‘imb%ﬂ 'z 2°‘1""%deﬂ?n%11

chor eogr aphy: lhi&uettedhmpﬂaménEo 0:1,rdudediek:0:1;, Hisco:qepuntry  dance: 1: 1,
m nuette: 0 nco: Q cossaqk o 1, d| sco: O 1) = >filns %%
hobbi es &'36%’#‘5 %g{rﬁ’ehﬁbb'%SQ‘s”"s CiReMAemn: 2: 5, novie: 1:5, flicks: 2:1,
movi e-g heatre: J(cnaerrm %kbﬁﬁiv% 1(5 1ﬂ|cks :2:1, mowe-tﬁédtm 1:8, SpicRkbiWRerse:10: 1.

hol | ywood: 0: 1, osca 0: 1, actress: soln
track:0: 1, vi ddg® 1}5' 3"“0“53-0 i IS'HBY‘GQ?‘&BIW %%'i%hol@m"é@ ke opwesssO:lcaner as
& phot os sound t,g&aérqr@,djeoqnphoto 1:5, slide:6:1, photograph:1:5,
flash: 0:1, kodak:O0:1, . olynpus:0: 3, pentax: 0 3) > > > >

>hobbi es ﬁ%ﬁ@m’aphv %%%atmbbws & sporas osameras & phatos (canera: 1: 5,

photo: 1:5, S' | qgarﬁﬁﬂaﬂ@"%ﬂ% 28 anéé t8é£§ust 5, figshi0:1, kodak: 891”5 25,

novi e: 1: 5, eat re:

film105, art hcnhsapOs D)3, pentax: Qgﬂrdenl ng (flower:1:3,
plant:2:3, garden:3:5, .tree:1:3, fruit:1:1, vegetable:2:1) 20

The category list is provided as a text file i-n a pre-deternined format,
simlar t®>that>hbbbizkréaggsrteibove, whi ch represents how keywor ds

inter-rel agcamergs & photos
{(camera:1:5, photo:1:5, slide:6:1, phofograph:‘l:S)_
15 . =>cinema . _ ' :
{cinema:2:5, movie:1:5, flicks:2:1, movie-theatre:1:3, blockbuster:0:1,
fitlm:1:5, arthoUse:O:?) | o |
= >gardening
" {flower:1:3, piant'z 3, garden 3 5, tree: 1: 3, fmrt 1:1, vegetable 2:1)
20
The category list is provided as a text file in a pre-determiﬁed format,
* similar to that illustrated above, which ,rebresents how keywords inter-relate. The.
text file is used by the system when database building commences.
In this example. there is a "headmg" level above the category level For
25 convenience, only two headings {denoted by the syntax “> > > > > ") are shown:-
“arts & entertainment” and “hobbies & sports | These headings, which in practice
form part of a longer list of headings twhlch for convenience have not been
illustrated) and which are of interest to a pre-determmed group of users, are
selected to form the top level set of chovces presented to a user of a system once .
30 the database 112 has been built. These headings are eventually stored in the
headings table 400 of the database. _
Each heading has a list of categories (denoted by the syntax “=>").

These categories are presented to .3 user of the system in response to one of the



text file is used by the system when dat abase buil di ng commences.

In this e ofoh€re is a "heading" level above the cat egoPGTIGBIHPIMY o
conven e, onIy two headi ngs (denoted by the syntax > > > > >") are

shovvn. - "arts & entertainment” and " hobbies & sports”. These headi ngs,

which in practice formpart of a Ioﬁger list of headings (which for -

conveni ence have not been illustrated) and which are of interest to a

pre- det er MRAirysobeing seltRE® (indths exampfed|ddh} ede&ma&@gdﬂdshmrtmhl Kailing et
of choices presented to-a user of a systemonce 30 the database 112 has

been bui | t .ar¢1Ebownhe atheneaseapriesaare ftered ip the SAERIOrY, ‘?tﬂ%s 410 inithe gatahaseanl e
400 of the gahabAsgory has a p!ur)ahty of'-:a%gaﬂgf‘émké'ﬁv&% SedarSted Yy EGhRRAQ! | Bite

(denoted by the syntax "= ese categories are presented to a
user of thekeyywardmarg steredonsthet YRbrtables 43t in the database. Each keyword has

PCTI GBYTL014S 1o MARBA A levany UG 320 18R 57 BELEoR i the

exanpl e, ree cat egori edc
cat egori es’ relewast otte(hnldrudsbﬂpttmtmbwywabl es 410 in the dat abase Each

t h I | i f ted k d te . _Th
ceywor s are ot or BB TRWHB 1 SaRcsarss CAEOES BEL CHRYE BX RS, orde has

5 links toor bhrddBé SpreBededd by € eva Ydyntad! efnae&ymdc is tfamshitéd as “See
description data in the relevant title and scri, t|o tabl e 430.

As shown i rPlSRe: e8I iSs8 isefult WgoFPEERN % USE |ts which (eakegos pser

or phrages AwerCHaA flrndr infdFhatiohy Bh @¥cerfdlh toSkdaiXbé sotﬁcﬁaelea\he% aUsinge
Al so". See also is a useful and commonly used techni que which makes a user

10 awar e t hdve ffimsiecategpor eat #mexamele. chet 8¢ afseppetien fefass fiquniaobbies &
el sewhere. Hﬁ:lrﬂg Giner %‘h@v %t} .lrrfgsdns %@E%&{ ¥h@$cnﬁ9m'§)(%g%ry WhQeP Bhe ahéﬁbnﬁs

optlon refers orts: cinenmn” which neans see also t
"ci nema" ca&egp@rv" Uhe@ddingt HEhe' sﬂ}abidsegmnes sl stosed fesetianete detabasectableso

entries can st-ore separ t ahl .been
shown, and % Iechr %?veer 'g%{c%e f 591% g ré‘tg?fl%g%nc??] btelstgeccgtteeé’ggdreggg Q%g?{aég}me'sg_
410. 15 tables 470f urt her feature of .the category list apparent fromthe
exanple illustrat ?‘I\d t hat eac

bove i keywor d. has ssoc ted, W
two nunbers. The heﬁgﬁq}g;e °‘Sthe| %atP!P.%Wn?é Hﬁgaregtp %}q plg H'é %ar
For exanpl eabovd ist@iat €ach ReyveomiOnEs R¥sodiated Wity ib t\abdnﬂﬂbeisnd[h‘e fist inderibee an

T P B P S O P LR SLOPB 203t Lo B it o
di ctionary Gew fd a8nél nblAt"shEf 85 Reanda ProtdqragHiy sHBWIGrea Rlipparghdipping
conput er-readabl e format. Qoviously, it is eritical that the same
di ctionadQ Ss@iipekin a park for children to slide down. The sense is determined by reference
to a dictionary source, and most prefe_rably a dictionary source available in
. computer-reedable format. Obviously, it is critical that the same dictionary s"ourt:e
is used throughout the processing stages to ensure that the sense label for a word
remains consistent.
25 The second number relates to the weighting of the keyword, or how
relevant the keyword is to its associated category. For example, the weighting for
"car'neré”, under the category “photography”, is 5 (where 5 represents the highest
relevence) whereas the weighting for “flash” is only 1 {representing the lewest
* relevance). The influence these numbers have over the database creation is
30 described in more detail below.
'  The category list itself can be defined by any method, or in any way. The

easiest way to build the file is by hand, with a user {or the creator of the databése)



i s used throughout the processing stages to ensure that the sense |'abel for

a word remai ns consi stent. 25 _ The second nunber: reI ’ﬁi to the
wei ghti. WP 88/049F keyword, or how rel evant the keyvvorﬂcrgnggﬁ
associ ated category. For exanple, the weighting for ‘canera", under

the category "photography", is 5 (mhetz 5 represents the highest
rel evance) whereas the weighting for flash" is only 1 (representing the

| owest rel (gvg ‘f‘% Thﬁ’ i nfl uencg t n nber s ha e over the database
creati oG, 3 ts i 1T nBrampia. 8y error, to build theheeadisedgor y
i st itsskdbasan tewehdr] Rrsle RYficient tﬁ'ﬁ‘iﬂ%@d ofCHuﬂdthgatHb! [i$Bdre efsaged. FRRS! €St
way to build the file is by hand, with.a user (or the creator o “the

dat abas@xample, adaptiyg g:gf,tyygg;gould be prowded for which a user is required to

PCT/ GBI r@VJid4 Yor select from the WWW, for example) a number of p ge ofjrgformatlo
all keywords, for exanple by trial and error, to bul daI ﬁe require

dat abBsdelatpase e speaifie subiert irenm-qremeouaerds umretsdemg Qrhthd basls af ahe

envi sag e |ded or_which a
user i se‘%@ego&owded Xtﬁgpé&tw?% Ad{@ ect r omt hqu\?m&? SR Ioé) a
nunber cnhrgmgewhmh anef lodm:atlvemf tﬁera;batqf rigteresta Equeexammes ifbjhecliser ns whi ch

t he user, n ere ted basj f the age
sof t war én t?]‘s ﬁaé’q(?ozfﬂ?g% dISE(F (el ‘?‘P&eﬁﬁrno@e%”%‘ ct ‘%ﬁg%’@? rch are
i ndi cat ithe softvidre maeaveﬂf bé rabkr &shnghﬁgnﬁt woadkech aé "t::bmetas'er'prcﬁector '

I nt t hot t.h th t of
oot 38 cipRgts” 8 RE oRRRNndFen i, bsRotab 6 5 PG er Sxeidsbinet Shcn as

‘canera' mteréﬁtotcﬁ(lher user] Osaniplet pageseveould abe hﬁbﬂ@sdﬂdde?%bd’@ Wbuild be
phot ogr In this way, for every subject of interest to the user,
sanpl e &gse%am%ewa '6@P8®°3‘ES§RMP&§V%%F'EF%E9 ge"e’gﬁﬁ‘eﬁkﬁ%’e"ca"v

aut omat i Gedrhitivdifl R cembEERDaskd ShesildcdI@BeRRel B YeRbhifle REYRBRIS R | V-
Al ternatlvel}/ a conput er-based thesaurus coul d be used to generate
keywor ds? sifgle inpuy @F?ﬂjﬂf\é | fineh acthesaerny. covid plse be asaptive te dutludenoso be
adaph gV &gifQurd NEriHile \%rd$5a§§o%?ai‘é&j ﬁﬁﬁt&ﬁhlﬁ‘qﬂég&ﬁoﬁra&é‘rq g %Qigﬁﬁﬁ%a' n
categories (or vary a weighting associated with a word) on t asi s of
docunentassopiptayd ea wardh onatherbasisref documgniscwhisbdwere mtt adatemtinigase.

At the edﬁ;%é?&?d froff indegfagsusl d be provided to determine from for

exanpl e ast x pages of information accessed on the Internet by a
user, the 20 A rtheudxteeme, rsoftveare cowldsbe oprovidad tes cdetemmindcfromsi for of

whi ch I
vht o Sasing HeEEEs Ky o PRRRIY REbife JUSH vURRRELFEIETY |
t he @0t |mam$l.dbﬁcalmseesbtaréa$ for thatusseaon therbasis of whmheaubpnts anreasimasny

Eéggﬁe apop%moﬂlty arise. J?ﬁen, thaocqgaloéatégwlllsft%l n\gelFaEqﬂork%ywo§ hgtr ggtl'g’hon Wil

-be defined by the. software and the ultimate database build wn:hout any human

ntering

intervention at any stage. _
Other methods of simplifying category list creation will become aaparent
25 to the skilied person on reading the present description. o N
Thus, the present embodiment atlows the required database to be created
automatically, apart from supplying the category'list and, possibly, the keywords.
The way in which search engines are used to generate URL.lists is now
described. Search engines are commonly used in a_ssdciati"on With the WWW. A
30 search engine typically carries out a search in response to an http command.
Essentially, such a command comprlses a URL for the search engine and a fixed
syntax specifying the search to be carried out by the search engine at that URL.

Typically, the syntax for the same command for different search engines varies
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25 to the ski I 'ed person on reading the present description.

Thus, the REge§he8TLOdI NENt allows the required database to RETGCRITN0IMI
aut omat i caI | y, apart fromsupplying the category list and, possibly, the
keywor ds. The way in which search engines are used to generate
URL lists is now descri bed. Search 'eng\;nes are comonly used in

association with the WMV A 30 search engine typically carries out a

search in r@epoBsés tto be detérnin@dnbansre succesEﬁﬁ%ﬁrdﬁdg’m &uiehnﬁnﬁ&naaﬁﬂbe
conpri ses a‘g.RL for Hﬂé search engi ne and_ a %%/nt ax specify
the search 39 GiteregtSepirh: soiaes Jdhee PH’é“%lf‘“Ph my_pd dxample tells

Typical |y, {HasseaydH eis?*he I AA/i$8TRo PRAISRMCe Sédrch Ioimftﬁé%w&ﬁar"sﬁu@ngl nes
vari es 04979

PCT/ GB97/ 01949 : ~and

needs t05bemgﬁn;shq»e%9dgﬁé kiSSR0 205 mhsk%{eb&m nag Dfggan be

achi eved on erent s OW Nng tp conma

tells t he search engi ne "AI tavista" to perform a search on the keyvvord
"slide": 5 htt /1a| avi sta ital. |-b|n/ 2 = q&what =
web& nt = . &g= sp shy? ¥ WSl 68 °"&RH q? |tt° §h€%°5'rfgf G0t fefay e

to | ear n t heachosézrch eﬂgn'teaknﬂosearch engive merdeks ongrcome mmnsaabvibremiﬂge
provi ders overcg{ Eh need rovidin ser-friendly' front end

GU's whi oh 28" FroBh Snc Gufls Shistmitre. GHBEYER 30 @ SyRer Snioorh Fomguter

all ons aousgystem. { TRE GUIKAMWRY 8 usr td Wp&aABPWOrdan, R RHARTDIS! £h approBfisteOn
a display. screen and submt the search request by pressing a "submt”

button (by Po%ion arfisRfay srseat apdi sihemit gher seareh Fequest th Pressing 3plsupmit”
screen and buttoﬁl(b\Flﬁ'ogﬁloli'\m:‘g 5%$u§laggm'i@“§\?erbtﬂktﬂﬂkn Emethgaxsﬂli\kﬁéreteheand

greatly-sinplif user | nput les it _into the nore conplex form
simlar to F‘FRH”% hbwiefaﬁ@ﬂd manﬁle Pyttandns rhe WL takest the geegtlytsiroplifigdt user

|1 eSpons okt Bhed e rRENHE BRI CBASEYAES sy 45! R ol Eboh, iy

r el evant keyvvord an ur ns ata I NC or pages cont al ni ng
keywor d. 15Seerao$mﬂe$nﬁotmet§qardabhgma.l Yo |ncI ude, for each page found, a
title and a FI ef su (?; é’he conéents of

di spl ayed search LERODC aog r SFUCBLTE"MS 58?": ﬁsoq%eg?ﬁ?[’g?e %hgrﬁR&e in
response toreMuanl képvsehratd ee@rme data [reiudisy eJRL efop apagesn dooedinifg b*yhd he
o (ybervet "SI byt B elined dobe 1o, o cold ol Ul 960
conpri ses UBFiér s@hirfly lo8)the dhtents of the page. . From the dxsplayed search results, a
20 user is able to click on any of the URLs in response to which the search engine
retrieves the page indicated by the URL.
| in general, the returned data is typically in the form of an html (Hypertext
Markup Language) page of information. The page comprises unformatted text and
respective htmi codesl which define how the text shouid b_e displayed and how a
25 wuser can interact with it .within_ a GUl environment. Typically, within the
unformatted text, headings, titles, body text are distinguished using different htmi
codes. The GUI takes the html page and interprets the codes for th_e page to be
presented to a user as a suitably-formatted, interactive graphical display of the
information. - _ - '
30 Since html is an industry-,wide standard, it is 2 relatively simple task to
read the bare, unformatted text and html codes and interpret which text relates 10
descripti_ohé of, for example, WWW pages and which text relates to URLs etc.

This is exactly what is dzone. by the present embodiment, as described below.



respective htm codes which define how the text should be di spl ayed'and how
a 25 wuser can interact wth it within a GUJ environnent
wi thin MYRIBB7Ynformatted text, headings, titles, body tgcpﬁﬂlﬁlﬂlsiﬁ

di stingui shed using different htn codes. The GQJI takes the htm page
and interprets the codes for the page 1o be presented to a user as a
suitably-formatted, interactive graphical display of the I nformati on.

0 e task soVH Aot (SN S L P R000 i nd Sk S

i nt er pr 68 astfoldws.ein step B @StHeOsearch dﬁ@lﬁé ltatbbcs&aess‘ed ik GBleBt oA a WYYV pPages
and whi c 03 ﬁ rel at s 10 UI} etc. is exact Ly what is done by the
present ?"Hﬁr?ﬁar reld dn gdile in memory area 2 e0qtieosyntax for ‘

PCT/ GB9'%h@ k8H3ted search engine is read from a seParate text fuie in memory arga 23 230, in

Wt h reference to Figure 5, the process tfor controlling the search engi nes
i s asOf AERWL0. far é‘ﬁér’"?fﬂﬁ"'“ﬁh@‘es%ﬂf@h fWSFﬁan"dhlies%ﬂfé'ewemet sinsstiepct ed
froma I859, the k @Maqtétabla% 8 f ar ea
08 TherdOr,the KEwaMAIst 181aR cBERU Indf Bk 1A Kijhbbel}ela o chi 08 "HE

separ at ckeywiard fis fncorporatadoingo aneimQSOmmtand in smeﬁﬁ%mlnd the ap@ropiiateor m ng

t he sear q t e e wor d
list is syﬂci)gsggﬁaczagtrﬁ%%éﬁ ?hset% ﬁéﬁiv?\'no rea fgrkg?r‘ﬁtq ﬁ’ég'?? s'l St""?h%&l;Ba eywor d
IS i ncorqsocaseﬂhenmmalmmet searcb masuis, untii, 8t step HE0, tbsuag:ltsfh}eapwmi ate '
synt e & then transmtted t.he sea e i n step 550.
The 16 ThiCreSORVARE e BT 1 2PEey cfen 285 s SRCHR o B30, Bare e

resul t s raave te:acfile vedsed. fbr e‘Eha sreeaui érigine/Reyword Wn&ﬁhdrﬂ menory area 235 in
a text fiIe| step 570, newtgxt flleliusedfor'each search
engi ne/ keyvvord I’FE??\%&SI(S ows retumn branchy, prigs Al keyWwolds payairheedr anch B

unl ess addardfemvmdﬂshémaxobe@memm bsaﬂfrpb.ectegmw;gh@ghuf\ Ql’drﬁ)\&ﬁe rtSﬁl&fnﬂ‘J@r anch A
(begi nni n galnfromt e top of the keyword |ist) to select the next

- search d'ﬁﬂmesq'?cgtthem‘é§§arsh| ew em tféehgﬁtn ualess all sggrehipngines

aCCeﬂsed\av'Er&erneﬁéHekséﬁ trhe rBEME ®F She précesslis Afset Vflitekt fiRS oRtdimhgidng al |-
the search results which are stored in nenory area 235 for future

r ef er ence® search resuits whiglpate $fopadingRBMATY Ared; 2% g futura refetanse. of the

fOll Wi NG pr OCPRS BRdoesS showrPlMAFighHDY (Bnd QLN thé hdviRg Probidisedy il | €
which is run on the PP 10 . exanpl e overnight, whén conmunications

costs arenagted dy| 2 ga‘tware routmerne bateh de whishrispawm @nt ther BPet@Gicort o
Figure %ia%ﬁé%geﬁﬁﬁdﬁes ﬁﬁ%mumcaWc@sé%%mﬁ%H' ne or keyword request

to a search ‘engi ne ot respon noving on to the next search
engi @9 in t he Thetprogasst ¢rscnibrd weymwenvmnbsﬁlgure Sriscaisaliabip ttdneeaen | ure

of the sgaLsh 8&5{[‘&85 o?qg?%&f t\ﬁ{u%gg ¢ 9 s%grcﬂrJn?;Ené &8s rrun:eresponcfa d

recordi ng step I'S s
-moving on to the next search engine in the list, or the next keyword, whilst

recording the failure of the search engine or request thereto to an error log (the
error recording step 308 is shown in Figure 3). | ' '

- 25 ~ Figure 6 illustrates the steps carried out in relation to the search result text
files. For convenience, only one text file, representing one search_enginelkeyword
combination, is considered. ) o

In Figure 6, the search results text file is opened in step 605 te be- read

sequentially, charaeter by character. From the start of the file, and while fhe end

30 of the file has not been reached (step 610), a sihgle character is read from the file
in step 615. In step 620, if the character is not a < character. then bra'hch. Ais

-followed back to step 610 and a character counter {not shown), which dictates

where characters in the file are read from, is incremented. The < character
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25 . .Figure 6 illustrates the steps carried out in relation to the
sear ch resuilo ésfosbro files. For convenience, only one textPCrIGEITN1949
representing one search engi ne/ keyword conbi nation, is considered.

In Figure 6, the search results text file,Ls opened in step 605 to be read
sequentially, character by character. Fromthe start.:of the file, and while
the end 30 of the file has not been reached (step 610), a single character
is read froriwnclil:\ae*siihﬁhtm:3 thén ﬁlsé eplidaing té)ctﬁo@ppiﬁ?ghedebf)t h;eaﬁhlsufnz'vilcE:@cl%I P
not a < character, then branch Ais: oWe( ck to step 610 and a
character c&RRPED E?l&f’”?ﬁ{ﬁﬁ’ff', 'Mamﬂ?rc%@s‘”e 'gent&ﬁér%’ hehtoh labdl 3_hrefhe
file are reagher @08 chdratieel enented. The < character 5 - :

RPCT/ GB97/ 01949 WO 98/ 04979 - ' S

15 i ndi cat es f theychpracgest isthe< ﬁlel PARICASS BORe 19 StepORb. t Inestepf§28,sthan
ht M coder aSaxt eidHiP ' text. anart4 U |dentified
by the h'?s m ﬂegbeﬁ@gc El?g'%c{é?s r%? P%rladaﬁétn cﬁg{gfﬁ} er1.1":@'@(%a‘['ext algﬁt %rh?fdcgﬁg are _
charact er i examined jre apstepe830.goéthese oexp e@PS.characterepar6 24, hraflve”, Themaslit
ei ght chara - ar fr Il & Se i.ght _charac S are
exani ned i nqéﬁc';s"t%'é‘g %Q&%{s g ﬁe(ranééear_aﬁ-"éé{f’ tgileg%‘{]xqc hgﬁgéfgtgr?é'qas & E%}?? eﬁfe{:he, eHten
al | f ol leighitrehacéctessc b sotaa chrefeat], theni brabdte BnisXblidwed droms iseép 6B0BaR
635. I f the _next ei.qht, characters are not a href =" ., then branch B is
fol | owed frdmSrR S 100t tie CRaragts Soupter (RIRg TTFemanter fhener Fastlier dests
bei ng i noo enwmictd aly rRedederibbdah dQSHIS déterminthiviHbtRdre titOretfieeed | dMafhdtérs
detail) determ ne whether the retrieved characters relate to URLs or to

Hyper Text | FRiREe tQuifils pf b HivperT oxtrinksq vherd Hyipgtinxt digks @re not requirest farent
purposes.’  the present pufids@E. step 635, in step 640, the text between.the
first and second characters, which represents a URL, is stored in a
text file in menorAfter stem 35, 18 stpe @4fhr thet taxtcbrimeep the firgsrantbseeendy’
however manypg t rL0s. d ¥

Then. -br anchy & e, TcHIER e RS o URL R SR TH PR Hle oy area 240,
whol e fil2 [de bbanactesadourithe if iihereimentdd dydheweverh evapyocharsctensi vérer reade
search i copghipati on under consideration. 20 The
process sho%m%g\flﬁgélég%\rggégolagg?erﬁ’?orned on the text file for each search
engi ne/ keywor d corithematoranch @ds follossd vnlesshdveewhsleabkafiledssheendad. dfuthie

l'i st of URsti% each_sear.c

d f h : h | i ne,
These lists Egﬁgtr&sol?é%mr%cﬁetﬁg?frgé? (rf guﬂga'.anAﬁ{eeP"’é:teﬁ? ieﬁ‘as ?ﬂgggé Irégg'icg' of

URLS i n nmenangire/iesyword combination under consideration.

20 The process shown in Figure 6 is pe_rformed on the text file for each
search engine/.keywbrd. combination. As a result, there is obtained an individual
list of URLs extracted from the search results for each search engine. These lists
are stored in memory area 240. After storing these lists of URLs in memory area
240, the overall process shown in Figure 3 continues with step 312. |

25 ‘The method of scoring retrieved pages will now be described with
reference to Figure 7. Scoring is carried out after ali documents for a particular
category, a document set, ha've'been' retiieved sinée document scores relate in
part to the content of the 'other documenfs in the é_et. In step 710, all the
documents in the document set are. pre-piocéésed( Fre-processing requires several

30 steps. Firstly, each page is split into title, headings, and the body of the text.
With respect to the body of the text, that is to say the actual descriptive text of
the page, the amount of text to be processed is fixed to limit the amount of overall

processing. For example, only the first 20 lines may be used for scoring. Next,
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240, the overall process shown in Figure 3 continues with step 312. 25
The method of scoring retrieved pages will now be descriﬁgﬁcw,ﬁwg
ocC

referen(’?\é"W’bure 7. Scoring is carried out after all unents for a

parti cul ar category, a docunment set, have been retrieved since docunent
scores relate in part to the conterd of the other docunents in the_set.
In step 710, all the docunents in the docunent set are pre-processed.

Pre-processing,requires several 30 steps. First I%'/, . each pa?_e'.i s split into
title, é‘é%ﬁ"}‘r&!?ssan’&' hangJgymBrare iemEEsd to makeypeafingea19en efficienthe Foody of
the text exhmple, Worlde sidh dnd®! Uitle” g6 ] P34, VolWR¥br 0™ since~, ldiB, BROG) the
amount of text to be processed Is fixed to limt the amount o overafl
processi KGMOER sinegnthey, addnngthingeta thes informationceontent pkanage. f Bhe sest i ng.
Next, step in e WPé-Pckedsing is :

PCT/ GB97/°0 ]_Dg-ll1 5 Wy sing is té convert gll wor;l§ ﬁo root form, forlgxample by

meani n¥l dBaking pll Houng singules. eanvertingalbddvesbsrhek t adiectivesmare edriviectient .  For
exanpl e, .ase and.  “the", "but™, "a", "however", "since", etc.
are all aWe?tZsm@/g%@ﬁﬂré@Q ﬁ%@/ ‘add nothing to the informati-on content of a

page. The next Once greprdcessing ipr eompplets sthengotuméntsCinn ey tsetl dre Wivors t O

f . by, . 5 Ki I . S | . ' |1
adver bs. BtV s ARTRRE Rbscarar Sesiheualgte REvErERmBRORED L hei 1 nfini tive

form In stépTR0pa copsAEt salldty total wordal’ o ealctiacedi@nichEBithe kdtal he set’
are npge readi | y .conpar abl e and.scores, assi gned theretqg have nore
meant 0. mumber °Sf waaf IR fre syaCessing, mich Fe i i the ek Gofaempats
cal cul at exhenhircéreps730)@hé Alidibed 8f obeUiFRACe® FwoRIddanef séadi IRy 8 88 Thé'J
which remain in the set of docunments. Then, in step 730, the nunber of
occur r enc@8egafp igedawatedsfor al decu@pnis g the sehe _category is cal cul ated
for all documenfiy tedifiGerStithe procedure (steps 780! 958! 786! 796) is"GarRbPGEUr €
(steps 740, 750, 760, 770) is carried out .-on each docunent in turn.
Step 740 afbeach derumentiintuiy §ter REO0 pnarkadbe beoinniog of heppreeadwreavhich on
each q8Ccyge8iried out on each docubhent€P 750, Algorithm A is used to operate on
the body of the text of the docunent for each keyword in the category
to produce an ilnditen d&8 Adgasitemiyis usarhto operpieyemihe bagyef thentexnof shes
fol | ows: 4 . R 0 ds x
Corder 50 do&u&ngﬂt Jor each keyword in F%e:category 1o pr&@_u&hén ?ﬁdﬁﬁ&m}l s&ore¥or 4K
wor ds i n keyevors. WdgoritbomA is as follows: o

, " weight x count x totalwords x order
20 Algorithm A . score=

words in item x wordcount

weight: relevance attachéd to the word wiihin a set of keywards for the
category, as described above _
25 count: number of times the word appears in the page.
totalwords: number of wo'nfds in the set of pages, as described above.
words in item.: number qf words in the page.
wordcount: numbef of times the word appears'_ in the set of pages.
"order: number of single words in keyword.
30



wei ght: ‘rel evance attached to the word wthin a set of keywords for the

category, awoemesirded above 25 count: nunber of ti nepcticnoyBigde
appears in the page. ' total words: nunber of words in 'the.set of
pages, as described above. words in item nunber of words in
t he page. wor dcount : number o}?tines the word appears in the
set of pages. order: nunber of single words in keyword. 30
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In step 760, “HYYF iMmthescateagrete produser @ sehof tindividaabhscoree ot RE6h fRywoRgh

in step 760, Algorithm B is used to score th& titles and headings for each

keyword in tRRyofitHirAdP[sYad fhBRduce a set of individual scores for each

keywor d.

Al gorithmB is as follows: 5 Al gorithmB-

score (title) =100 x wei ght x count x order

score (hegdi ng 1) élgéagﬁ’h% gel ght ;‘gﬁ%ﬁi%%ﬁ@gﬂ weight X count x order

store (heading 2)
score (heading 3) = 20 x wei ght >scefdi{Hea¥ing’ i€L 100 ;
| ? XAReiant X count x order,

etc 10
keywor ds of

of tinmes the keyv'vor'd appears in tdag i qpet4 headi ng. 15
S eai 31020 X il ooyl R ordden, the

X wei ght

-wei ght: relevance attached to the wo
category, as desCPidHiwadifgd. = 50 x weight x cauntxtordaunmber

order: nunber of single words in keyword.

"title is given the main inportan®€ along with the first

Subsequeh® sub-headi ngs are given respectively | ower scores since .

16

weight: relevance attached to the word within a set of ‘keywords of
Category, as described above. |

| count: nur.nber.o_f'times the keyword appears in the respective title or
heading. | |

order: number of single words in keyword.

As can be seen, the title is_ given the main importance, along with the first

~ main heading. Subsequent sub-headings are given respectively lower scores since

20

25

30

they are typically less relevant.

Once a page has been pre-processed and scored as described, the total
score for the page is obtained by summing,'in steﬁ 770, all the individual keyword
scores from Algorithms A and B. Theh, as described above, if the score is above a
certain threshold value for thé category it was scored against, the page is deemed
to be relevant to that category and is eventually included in the database. As
already stated, methods other than thresholding may be employed to determine
which documents and incl_uded in the database, for example the top -n scoring
documents may be used, or the top m percentile of the documents. -

The threshold, in this case, is determined by taking a sample of écored
pages and checking them individually to see how relevant they are to a category
and using their scores to judge the threshold value for that category.

Obviously, it is desirable to remove irrelevant documents including
documents having keywords of the wrong sense for its allocated category from the

database. This can be done before scoring in order to reduce the amount of

mai n headi ng.
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they are typically less relevant. 20 Once a page has been
pre-processed and scored as described, the total sco age is
obt ai neW®98/84%3 i ng, in step 770, all the individual key\/\&ﬁ{?%mt";bg%ﬁr es
from Al gorithms A and B. Then, as described above, if the score is above a
certain threshold value for the categofy it was scored against, the page is
deened to be relevant to that category and is eventually included i'n

t he database. As 25 already stated, nethods other than threshol ding may be
enpl oyedptasedsing requieed for sdoriod. ommm.stmdteprndmdchnavé&madaélapaﬁe for

exanpl e op N Ssco nment s sed, or th

percent i %F"S* rﬁ?@dﬁ'@c{me%%e ancFmaEmg the de? ?%éonf hﬁg‘ﬁ’ﬁg?rd tis r?"f'ﬁlpétqga%t i's
det er m naduoyt tiakgutigea raERising | aAMRSS, whlaag%kaﬁﬂsﬁbe%%hwcabe%d ,

i ndi vi dual fl’%lfato see how rel evant they are to a_category 30 and using their

scores t YNFEIGHADd; SENtERFR STISIGIU(R AN PYPapticy Wik Aoy to a high degree o

Qobvi ous| Wecdrbey XhEesdrsabbe o War8NRV Bel détehﬁ*ha@tarmowmnw rb?ﬁw%%al
docurrents havi ng keywords of the wong sense for its alloca cat egory

f r om t he humandatesyansion. TRueh deghniquasowe Widelt eportgdiang 38 hacaming mareduce

}32(13'/ gggl ()fidgéélm and are beWnQQhQAS%E%e of the present description. Suf{nge it to say
processi thptraughi teghinioes sce lprefgrati[i)usextm yhe ptesent empocjmerbeoadﬂiemael
manual 'y uman rea t he pa n deci si on

e e sense dr PRAPSds RN haqd®, BCH AR el if T ERRbORY WRH O
| ook 101s itierexpired isease avhich is defingdris the dategotelistalestribart abaveand semanti cs,

i1l all hi . f f d
\c/imet e_r(rjr‘i ng\c/iv ;(r)ld%"\l’% [e?g'q?evgaé%éé'éé'ﬁﬁacc‘r"r"%weﬁtﬁ i‘g%ﬁegol}fe%tt ¥\€\fr1pmtg cé‘)?

t echni quesampiz eveticafyer hpaltsishseris fodnted) ayodsietihgORE entriesef fi ci ent, and are
beyond t he scogeaof t he resenhadescrl tio Suffice it to sg t hat

such techni quest BR% Bsegs thown, howeyer Fﬁénﬁrségﬁ?ﬂ PERERSS ‘?@ﬁf’\éf‘% aPeVer ni ne

the senseqsef rkmpves dach frréiBGarodfoumdite FRLAEIN Betiuse&&@ therd RABwCOEERar ed
with 10 the required sense which is defiped in the category |ist _described

" abovel® which is belowy,the, sgquired, irashald. |F?"e|°é%iﬂie db SerEmedts mirinsh &% done
at any p@hbtograptic slideSX®WERd Qe@«)i?éa %f’\& eéorﬁ@q.rﬁaé@h@saob&n&ﬁfs%u@ to

deleting URL entries. has been shown, however, that the
" ‘scoring [(fhBdens slides wease rglisved. theuchens Rrafesfe Joaking, for (ashen, ealgvant

document epdioiebich BY ~8bhRR “Brotdipapi* AV S erd § wilh Yar} ﬁkéif'n%‘é’ the

required threshol d. For exanp [e docunents relatin ogr aphi c

slides wdind theupthey Kavwanite d r@qc@ccantr)e crbidreaR ssbrd@| a’PFHG’ef‘t‘i with
hild th
chrldggn &ré&iﬂi&%ﬁ &w'se Féseé(xﬁpso G0& 88&5th&5 W}&ﬁﬁ%% f(lide?&:rbﬂtg?ﬁtgéatug: ) er

rel evant S suc caner a ot ogr ap
woul d very | i kedithaugh in the system described above the distributed source database
" takes the form of information servers connected to the lnternet,'the system of the

invention is suitable for use with other distributed source databases. )

25

! Source: Alta Vista {(www. altavista.digital.com).



find the other keywords and accord the children's slide docunments with 20
corr espondiypgloypiddy scores and so such documents woul d be fi | REF/EBITRIN9
naturally. Al t hough in the system described above the

di stri buted source database t akes theﬁ}orm of information servers

conn net, t he system of e I nvention is suitable for-
usea1 ﬂ ﬂu al al uted source dat abases. 25 [err] Source: Alta

Vista {whw &l tBvistea digital.comnm. CLAIMS o

PCT/ GB97/ 01949 WD 98/04979 . 19 CLAIMS 1. An appar at us
for populating a destination database, said apparatus conpri si ng:

5 - ardesti pat 'a%BaF!ﬁG@bﬁﬁepopulatl a desnnaﬁ%anaawaseorysfoctadagrétng
apparatus to a distributed source database; a menory area for
cont ai ni ng @@Pﬁﬂpgof keywords related to a predet ermi ned subj ect
cat egoryig q@a controlling at | east one search engi ne
associ at ed W th Sadgstma ggtsatnrgl£ ut ed source database, on the basis of a

group of keywor dsmeansdonechnettingite apparatusreora distdisietad sborgerdatabissesear ch

results including_informtion rgqlgati n?ﬁ_t.o t he I ocatign og d$currents
contai ning sai d k8yPEYY AEY [R5 GIBFINNG R, grayR, ¥y keywords related jto a
di stri but edprdeterminial alisjéer category; , rreans for scoring each of the

docunents identified in, search results vi ded b sai d | east. one
search engine on DMf@NBatarscentroliing Atsisast 005 i%ﬁ%érﬁ“g'"e s°°"‘l‘ﬁ§r‘é‘5|" $aid

accor dange Wistribute® €8uRIed4t8Nasy, iohShledasis. of a group of keyWsras doRtaidd Rédidd
at | east sone of the docunents scored by said scorin neans, on the

basis of thE1BMAYsPES | iR PERVYARSSeasply results including i ARALiq, relating ¥y the or
A e %ﬂ'&%gﬁ?ﬁfﬁﬁ%ﬁ'%aﬁedaéﬁnﬁi‘%"‘%'”ﬁ“'@@t"‘°”
said distri Mdéhﬁtybute@esmt!caﬂawase. )
" means for scoring: each of the documents identified in search results
15 provided by said al least one search engme on the baS|s of the respective contents
thereof in accordance wuth predetermmed cnterla, _
means for selectmg at least some of the documents scored by said scoring
means, on the basis of their respectlve scores; and
" means for stonng, for each document selected by said selecting means, in
20 sasd destination database mformatzon relating to the location of the document in

said distributed source database

2.  An apparatus as claimed 'in claim 1, further comprising: _'
means for identifying' locating information contained in search results
25 provided by said at least one search engirie search engine and storing said location

information in a second memory area.

3. An apparatus as claimed in claim 1 or claim 2, further comprising:
means for retrieving documents identified in search result provided by said
30 at least one search engine and storing said retrieved document in a document

store.
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2. An appar at us aim1l, further conprising:

means for identifyi @lﬁmﬂﬁ a(mmat lon contained in s

25 proW@é’Q’”@]”sal l arch engi ne search engéﬁ'gﬁaﬂgﬁg#orl ng
said | ocation information in a second nenory area.

An apparatus as clainmed in claim1 or o aim-2, further conprising:

nmeans for retrieving docunents identified in search result provided by~ sald
30 at | east one search engine and storing said retrieved docunent in a
docurent 4- Ancappasatus as claimed\ip) &8 onDFOthe precedmg claims in which said

20 h Pre edin | ai s
i Chﬁremociy a@Qa Ei‘?'%?rra%é@ tgscoﬁlt%b ;Ez%et'eé}f &m}or %-ng F?g

keywor dske\eaotdsgmng)raﬁted to areypentive ﬂredetgrm»ehdﬂsahietwcaiegwpect ive

pr edet er mi ned subj ect category. 5 5. An apparatus for populating a
destinati on dat abase, said apparatus conpri si ng: a

desti riat bon datmbapparatus for populaing E&DdestIABEEN fmasmt asdid nQp&r&ruQUp of
keywords related to a predet erm ned subj ect category; and a
processi AS™BM'#PPor m whi ch can access said destination.dat abase and sai d

menory area, WaideBtihstsPaanaphsdhl e to a di'stributed source database, and
which is arranged to: control at | east one search engi ne
associ ated witR 8O re3 biaregontainiogt apgerp &h kenwergsi selateda tgr eup of
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20 - select at least some of the documents on the bas_ls of their respective
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store, for each selected document, in said destination database

information relating to the location of the document in said distributed source

database.
25 _
6. An apparatus for populating a de'stihation' 'data'b.ase, said apparatus
comprising: _ . _
a) means for connecting the apparatu.s. to a distributed source
database; - ' - _ _
30 b) a first memory'area for storing a group of kéywdrdé associated with

a pre-determined subject category;
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b) a first nenory area for storing a gr of keywords associated with -
a pre-deterni ned subject category; WO 98/ 04979
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15 means for accessing and scoring each of the documents stored in
the fourth memory area on the basis of the respective contents thereof in
accordance with pre-determined criteria; and |

i) means for selecting at least some of said documents on the basis of
the respective scores and, for each selected document, storing in a database

20 information relating to the location of the document in the source database.

7. A method of populating a destination database, said method comprising
the steps of: ' .
controlling at least one search engine associate& with a distributed source
25 database, on the basis of a group of keywaords related to a predetermined subject
category, to provide search results including information relating to the location of
documents containing said keywords, said documents being stored in said
distributed source database; | .
scoring each of the documents identified in said search results on the
30 basis of the respective contents thereof in accordance with predetermined criteria;
selecting at least some 6f the .documents on the basis of their respective

scores; and
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