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i nformation. Perhaps the nost w despread exanple of data mning is the
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reqw red to process docunents using his or her expert criteria to w nnow

out*2 subset of the docunents, and a 35 second expert nust then use, his or
her expert critebiigting F@%ﬂa{hee’tlﬁélesr@m red AT oithat FBE1En NRERLGLEEEF r om
the first ewsertandlihisons wdraboy -icrtensiy ectendeundane thad acdespivee HsePAg
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20 with the identifications (referred to as "unlform resource locators or

"URLs") of pages that have the key words in them. Queries are responded

to by accessing the index using the requested key words as entering

arguments, and then returning from the index the URLs that satisfy the

queries. The page identifications that are returned are usually ranked by
25 relevance using, e.g., link information or key word frequency of

occurrence.

Despite the relevancy.ranking used by most commercial search
engines, finding particular types of information typically entails a great
30 deal of mundane sifting through query results by a person. This is
because expertise in a particular area -often is required to separate the
wheat from the chaff. Indeed, . as recognized by the present invention, it
may be the case that one expert is required to process documents using his
or her expert criteria to winnow out a subset of the documents, and a
35 second expert must then use his or her expert criteria to locate the
required information in the subset from the first expert. This is
labor-intensive and mundane and, despite being merely a necessary
precursor to the higher level work of using the data, can consume more
time than any other phase of a project.
40
Congider, for example, responding to a complex marketing question,

such ag, "what do our commercial customers in the Pacific Northwest think



such as, "what do our commercial custoners in the Pacific Northwest think
WO 03/ 096220 PCT/ GB03/ 01800 2 of our conpetitor's health care products in
ternms of woaanamysracme strength and val ue?” An anal ysis of Weh/gmgessom ght
begin with a key word search wusing the nage of the conpetitor, but then
consi derabl e expert tinme would be required to elimnate perhaps many

t housands of otherw se relevant 5 docunents, such as governnent reports,
that m ght be useless in responding to the question. Many nore docunents
m ght remai oif @tecorpkelfdrr stheaflih taire ngrositieys tihateranseo e \beandrorse aftirvehakh
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Anot her expetdermightintWien teesr ef)diemegksobi exanhaie tithe yragesrgsasd egooentf tom
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25 SUMMARY OF THE INVENTION

According to a first aspect of the invention there is provided a
system including a data store containing entities and at least one lowe;
level analysis engine communicating with the data store and generating an

30 output using a first set of rules. At least one higher level analysis
engine receives the output of the lower level analysis engine and
generates an output using a second set of rules. The outputs are

associated with entities in the data store.

35 In one exemplary, non-limiting embodiment, the data store can be a
database and may include vertical tables and horizontal tables. The
vertical tables can be entered using one of the outputs and the horizontal
tables can be entered using an entity identification that encodes a
corresponding entity identification and entity type. The outputs may be

40 keys representing respective characteristics of the associated entity.

The data store alternatively may be, e.g., a file system.



WD 03/ 096220 3 5 PCT/ GB03/01800 If desired, an indexer can be associ ated
wth the data store, as can a fast, sem conductor-inplenented cache and . a
guery prowessmpe2@ execute queries fromat | east one analPgIiGBoaigione.

Al so, work queues nmay be associated with analysis engines. The preferred
non-limting indexer includes indices of keys and key values found in the
entity data storage structures, such as tables. It my also contain

Bool ean i ndices storing "yes" or "no" values to.queries of the form "does
key k have value v?". Moreover, the indexer can 10 contain range indices
storing ranges of ReSit¢dt (A¥s Ingrefefi™ RE IWRLI2Gdreds thel’h%“?n%é’%%‘r *Eafi*be,
i f desired,a aagieneeal dondtetor-ofplaneniederdde: ahd |ae qtet provdsrer t!tOhaﬂée‘Olur’ﬁéexes

web docuner&lsrﬁégd £LORt P QWLdeSe ankeynrr ehgisear Gl sapRioi-k adue@ds pla@gsai ng

interface (API glato th%hdgr(l:aLirrents 15 Moreover, the preferred indexer can

hol d defi n&§® ﬁ or a paryfr cuﬁngr erit | ty to all ow bool ean queri es.
Further, the |ndexer can contain graph data to support inlink and outlink
queries. |ndex 1hekerifzatedmonthiantageduddsprcinelydetidodiprseds flrym FutdERY ng
in the i ndexgfes %guzllcf] %n@ﬁeh%ﬁt@t%}pagﬁa s%iiﬁédsf:ﬂfctﬁfégl B@cl’datsataﬁﬂesuppjﬁl‘t a
knowl edge- baseq, . dala ok ning systaminelydes sianing &ptiLhes, iy leigast

one data stSP’ 63 ANd Vertical table

further i n@lfu*él}é% foé%rrﬁﬂﬁ?%éﬁeﬁ’rﬁg hiive aHe Hata 6P eus iy l&fie’feé:ag?n a f | rst
analysi s erghbein rangk gedbrat stgyiang vobputofukengadudd.rss wdl of teyt es
associ at ed jyist fed hem2b shidal- anabysi & apgina, Agyesetalfiostionf uf heinhekeow,
the nmethod ﬁf Elﬁt Nt FECE eE‘c‘éi» uges s géggg%ekhgoc%ﬂgﬁég ah® t%%t'&%%ag Sseﬁéwzlrd

anaIyS|s e e an ene secon et of rules

associ at ed SRREF: taﬁ@llcs‘ééﬁfhd’ré?@ﬂﬁ\éng ?ﬁéeﬁﬁcﬁuf}? Ia\r Eo dEE0EHIESni t h
entities in the data store. 30 35 BRI EF DESCRI PTI ON OF THE DRAW NGS A

preferred enbodiyyesdyedf tde plbomantlomatkéd cBawmdNe deseedhegds fyr away of
exanpl e Onlpéj:tlcurlarr?erfte\[.er%ceaipor} nglae%ﬁoa&\% dr aw-ngs. '{heV"Qh&“JkerFéanur e 1

is a bl ock~*di agram Syst emarcrtec ure; . Flgure |saflow

chart of t h»‘éné"\‘f“ér SFP §gFR toatraEryhr B13°F &0 SEHARRITE i gr Jéﬁﬁ
hori zont al toabhieatidi guventhoesuslyscireirat fecogbbef dnvofindexiaet iz élhetﬂalﬂeéerand

20 In another aspect, method for storing data to support a knowledge-based
data mining system includes storing entities in at least one data store in
both horizontal tables and vertical tables. The method further includes
communicating with the data store using at least a first analysis engine,
and generating an output using a first set of rules associated with the

25 first analysis engine. BAs set forth further below, the method further.
includes sending the output to at least a second analysis engine and then
generating an output using a second set of rules associated with the

second engine. The outputs are associated with entities in the data

store.
30
BRIEF DESCRIPTION OF THE DRAWINGS
A preferred embodiment of the invention will now be described, by
way of example only, with reference to the accompany drawings in which:
35 ik
Figure 1 is a block diagram of a preferred system architecture;
Figure 2 is a flow chart of the oVerall logic;
40 Figure 3 is a schematic diagram of a horizontal table;

Figure 4 is a schematic diagram of a vertical table; and



WO 03/ 096220 PCT/ GB03/01800 4 Figure 5 is a flow chart of an exenplary

m ner | ogi c. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT 5 Referring
initiall ywomspg@uee 1, a systemis shown, generally desi gaaterb3ndgoof or
respondi ng to custoner requests for data. The system 10 essentially

i ntegrates the know edge of many experts 0 sift through a |arge corpus of
data to respond to what mght be relatively conplex requests for

i nformation, such as those di scussed above. In 10 non-limting enbodi nents,
the system 10 can be used for enterprise data analysis, conpetitive
intelligence, tridading, idisébverchariel porearrlagdrificesiodCust eri ng and

t axonony creation. Al so, the system 10 can be wused to support targeted

functions which require,gignif i captrA86 ddedus SrbfiiissCmiébhnai a suite of

procurenent-specific services (of Interest to 15 a particular part of the
enterprise). The system 10 can be hosted at a single vendor |ocation on one
or & cluster ofRefrocessorisitbly esptigyre d castyAtER Feghest sItiradafa in a
service forgBioned 1Or EbORSsPIndiRe Y sttt Gamedes fibo\daged Mhe2€ystem

custoners f.qr_executi.on. Nl u bid toes: s:ASH nfQrth
in further % e?sasﬁn%f)aejlllg'w,lg{eﬁggﬁs%s%?n]%%wl?%\da% ugfquﬁ{fd%%%k{ J1_;1/_atlheri ngjﬁ%er, a
dat a st or ag@*eayerrus ofataFantaiTsgeray &, Vi ta%t taBer &SeRtArTon Tayer, and a
syst em managenestts Fayenfo@ammencEng: & tinse éitcupsed aPPTure T and first
addf@ssi Ng Joher dak angahbstinegr ayas ,syatieh oceanber usci2 fac ceseasisheldtér | d

Wde Vieb 14 (and i fdesirad.ohen: partlons. ahiddiea; ddabernetis doataanets 16,
for exanpl €, y also b

. e accessed by the crawler .12, including,p rietary
i nf or mat i orFeAVHIabfeSGRT Y% ﬁ‘?‘%l}@ﬁo‘%ﬂ“‘gp‘é Satigh hehtfvat %I%niysg?né% or é%F 7" t he
crawl er 12 usedttionguemsiry crrawtsd ttheciishs 3G1ith, regui ke sABieges HEPAFTr aw ed
more of t en Lpariekhai® baseduoie ofregdenaienatsgageipdatiessanet dbherest to

criferia, and outputs the oyl ed..nages) Lo a data store 18 using a data
| ayer appl i cation proé)ranm ng interface (APlI) 20. In one preferred,

non-limting enbodinent, the interface 20 is IBMs service-oriented
prot ocol known abe"afsten MTabk'be BSSUeHi eh & sizgle grraRei HAEXME Baleyy °F 2
protocol coupled WktdrodesSfirsofo UsaEd eONURRbHENSeq®@sesi fvg Ao tora ng,
ogging, and, galacbhanst er, oNaluRL kil eusle BELS 0i L Belhidysyad em are

of X

specified in ternms Cfr s. 40 Al SQ, the preferred,craw er
i nctUdes acPéEﬂ%?éékfﬁhﬁﬁ%‘éit}OW%rgﬁv e "% perat 8 nmay be changed as
desired. In one preferred, non-limting enbodinent, the crawer 12 is that
di sclosed in U Sg Pat foNen 16, 263h364jetail below, the system 10 includes a data
gathering layer, a data storage layer, a data mining layer, a data
presentation layer, and a system management layer. Commencing at the left
25 in Figure 1 and first addressing the data gathering layer, a Web crawler
12 accesses the World Wide Web 14 (and if desired other portions of the
Tnternet). Intranets 16, for example, may also be accessed by the crawler
12, including proprietary information available only through proper
authentication. Preferably, the crawler 12 continuously crawls the Web
30 14, with some pages being crawled more often than others based on
frequency of page updates and other criteria, and outputs the crawled
pages to a data store 18 using a data layer application programming
interface (API) 20. In one preferred, non-limiting embodiment, the
interface 20 is IBM's service-oriented protocol known as "Vinci xTalk",
35 which is a lightweight XMI.-based protocol coupled with a set of usage
conventions covering monitoring, logging, and data transfer.

Network-level APIs within the system are specified in terms of xTAlk

frames.

40 Also, the preferred crawler includes a feedback channel, whereby its
operation may be changed as desired. In one preferred, non-limiting

embodiment, the crawler 12 is that disclosed in U.S. Pat. No. 6,263,364,



WO 03/ 096220 5 PCT/ GB03/ 01800 i ncorporated herein by reference, or the
crawm er set forth in IBMs co-pending U S. patent application serial no.
09/ 239, 92Woaapd2ked " SYSTEM AND METHOD FOR FOCUSSED WEB ERAXIBOBIGIS00al so
incorporated herein by reference. in addition to obtaining data using the
crawl er 12, the system5 10 can include, i5f desired, a structured data

gat herer 22 that processes data fromcustoner and third party databases 24
and sends the processed data to the data store 18. Wth respect to the
data store 18, in one enbodinent the data store _10 18 |s a rel |onal

dat abase syistermotREBVERT SidchY SeIPBRISS DED 8§ Tty r?efit%%l; etbadi nent s,

ot her syst egsperstifid 1S . fpdtens ygipeesticansdsealiged. 09, Qﬂlsén*élsﬁ}leé ST
applies to AR‘BH\&:’I%}MIP%RO;‘OC%%%E‘D $i=8r @i one1 &hadimephted hersimobe 18 can

include a centralized pr execut i ingl r o9& <98
mul tipl e cERPETErE: TRe® ‘g‘%téw é’s8bt%ntj:1 (‘?‘n%gg%gl S?E?\ %)%egr&ﬁgp%zentggesg ant

conput er s, fakdmdncihdigueit destrathe? stERESFREgiatm - FEET 2§n8h‘—i‘/ﬁ' PER-F5ta.
Al ternati V%l'aiz’a Arbg cstone hBdcan rhepatitst ddtbhbeds déravsissendst Fie @reeriseter s,

w th the mdgg;gsco dﬁ@%‘éﬁ;&%o&@ parallel on those conputers. In such an
enbodi nent , cunent can be read fromthe |local portion of the store

into nmenory, passed t hrough i n-nenory through a chai n_pf eg}?nge t or .
i ndependent m méEs regREctvERt Ekh IBER KTPRT &8 hi? SEEIrECOLE T RE
ef figi ent useidfs répsavngesatindeedystont IRNEMEhistuebtas G54 1A §ht SéffF%It‘ i A%t he

same SYSte@tﬂ% z&@&%ﬂhzl %Qhélhasg;s@&@ BLALEs Bper @i echel teh b uthe@. segond

architecture e peLcJjrage basis) while other
miners m gitSeTE g‘?eElPHeapgéél Fii 8n]8 P %gé%eag %ft the f1fst architecture,

The data store 18 is associated wth an indexer 26 and, if desired, a
fast, sem conduchosnd rpbenEewhed tbachier28ls Aaguercyuds Fc BSRERL B RROBH™
accgss the e%@&b&ng ' ng%gqre 26npuaBe Faba et 018 el 8odmtexecutree i ner

queries as set fort M ner w s I eLOWakE be
i npl enent edPeA8Y r?f?‘f“t}ﬂe%t 'G5t 3 0sf g?%&e ﬁﬂﬁﬁep&déﬁy%?ﬁg% em 10, Tﬁg y,d@fn@

store 18 comwtessis be riékatiarsl 9rcrga¥ra§et°c6fei)%§‘n8fwrd§?a at? fite SENREET
dat a from tdrereranwter be2disAlrsbytadhecdmsanslitdpbe I@m@éﬁﬁrar (P tinEhe f“é%ertghat
represent the underiy 'p'agaﬂl%tlaon a%088tcdhphitdrsf urtrhetcibehosmbodThese ®ntities

have respeciive un ersa t | . etllﬂ enti
i de%ﬂ i fi gatdlo:cjﬁm%ﬁ'_dlc%rht I%t re%dd% Ir|1 t&lgslécg% %% Brb%tf @l‘ﬂ@%@@r @ bhy

son"
"cor porat i gussed éﬁ??‘éqhe'm‘“}ﬁmagﬁy té“ﬁf’i“*?}i &s¢ 125&% ggrﬁegfrhé%% & mfi ?Fefggﬂ
associ at ed rkayryaktesidstappendedtpoticheternt i £ é@cb%flttaﬁé %FSW%&E‘? |°5ed
data miners..The.agereati ! Yok Urcxedilees nSopr eaessed thye aant mepcehad.
recognizing that some miners operate better in the second architecture

25 (e.g., miners that operate on a per-page basis) while other miners might

require the additional overhead of the first architecture.

The data store 18 is associated with an indexer 26 and, if desired,
a fast, semiconductor-implemented cache 28. A query processor 30 can
30 access the cache 28, indexer 26, and data store 18 to execute miner
queries as set forth below. Miner work queues, discussed below, can be

implemented as part of the data storage layer of the system 10.

The data store 18 contains a relatively large corpus of data, e.g..,
35 Web page data from the crawler 12. Also, the data store 18 contains
entities that represent the underlying data, as set forth further below.
These entities have respective universal identities (UEIDs) that gncode
the entity identification and entity type, e.9., "web page", "hyperlink",
"person", "corporation®, narticle'. Also, entities can contain keys with
40 associated key values as appended to the entities by the below-described
data miners. The page entity, for example, is processed by a miner that

creates a key called "Crawl:Content"” which contains the http content of



creates a key called "Crawl : Content” which contains the http content of WO
03/ 096220 6 PCT/ GB03/01800 the associ ated webpage (the key value is thus
rel ati velwolosogg220 Il n any case, the entities can be store@drGmsiisoe
system a database system such as DB2 in which they are represented in
both horizontal and vertical tables, or of her storage system 5 The

i ndexer 26 includes, anong other things, indices of keys and key val ues
found in the store. The indexer 26 can contain Bool ean indices, which
store "yes" or "no" values to queries of the form "dages_key k have _val ue
v?" Also, the P?ﬁ@%é?e@@e@%ﬁ%gﬁﬁ%ikﬁyrvéﬁﬁ% isn e e MHvERY EIOB%’ 10" rEges
of key val uesse, ecip entf@0@E aphi be remgesd int @xtilendistes, awhpeibageesystem such
convent i Onaés BBQif%E§hI&H't££§3df@dﬁgﬂr¥géﬂlegaiﬂ3boﬁﬁuioeiiﬁﬂtalrHﬂdCQéEﬁi&al
desired. In an% case, the Qref erresq i ndi ces (and, when the data store is a
15 dat abaset®Y'Re P4t 8T oF ayEFabi™esS) do not indicate where on, e.g., a Wb
page5a particular name or text m ght occur, but only that a page has a
particul ar char ameethsdxdet, 2@rinthatesa pwnt| culear titiogs udhdérenent kyppent sov
sonewher e of,qt,he RAE- id Bnt Ncsr¥ay rht hggeelabisvelny chighngsanebariniycef, the

system 10 dat.a, store reqyires, |l ess.storag t Aoyl d gtheryi $8.24Q be
required, %P ?te?f"lengye%r acti cal ‘falu%er%)n a‘%?%%?ofl Pﬁ%_esi,red, ovg‘\%ngcr) ea it
may be i ndicdredviihePsconthe igicxer YeIFPagd & PAAEPE unEr “Hand of" ex

m ght occurxzandés o Repeatiuts, addit isenataptiet airhgesnf tekte 1ddiesst VrigdedTayer

of the . 25 é&ﬁ%teg{go%gi 1. o eler fipdundnviddrabt &g shddexer 2flikss as
generalization of a conventional inverted file text indexer. In one

i nst anti at i $iT**F i ndexes web docunents and provi des a keyword search
application progranmng interface (APl) to the docunents. The set of
keywor ds associ atrednwi ddsea tigoouantred dullicdse (sidpihen feevwbitdsseet ke @
docygrgant, O&aéakag@,u_ltge R& 30s B M8 ded)Y ab he tnimEks cdivhens sed ed.ona Wiebh

additional 1 nformation.as _necessary, h r j 0Gabians,0m t he
page, pr ope‘?agﬁa?re%a,rtl?uejfgrIéaﬁfclzees?rt%%r%l ugt%ca%fg?%gt g:%@aﬁﬁé 1oqatrgoﬁer e
entities kneamtieelarhehareysepifitie; Feblft & RFT SEMERt FEARal YIS of ~the page,
and so fortfomeThere keyier dagear th tARb waventtd elasigebr ibdeh tFapptddde Uny of
t hese extenged syg’tims eb 9Rh keywordsiréd 1ekhesokiisd apidathanspoulhethadexer

26 hol ds defined keys for,a _RAarti en} i1 et @ cabh OWrbogleans quekigs, or
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With respect to additional details of the data storage layer of the
25 system 10, the preferred, non-limiting indexer 26 is a generalization of a
conventional inverted file text indexer. In one instantiation, it indexes
web documents and provides a keyword search application programming
" interface (API) to the documents. The set of keywords associated with a
document could be simply the words of the document, or it could be
30 augmented by the miners discussed below with additional information as
nécessary, such as geographic locations on the page, proper names,
references to products or restaurants or other entities known to the
system 10, results of semantic analysis of the page, and so forth. The
keyword search API then allows queries to include any of these extended

35 sets of keywords.

Tn other instantiations, the indexer 26 holds defined keys for a
particular entity to allow boolean queries, or graph data to support
inlink and outlink gqueries, and so forth. To provide this generality,

40 tokenization is decoupled from indexing. More particularly, the indexer
26 expects to receive a stream of tokens rather than a stream of

documents. Accordingly, tokenizing is undertaken prior to indexing. With
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26 expects to receive a stream of tokens rather than a stream of
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information by, e.g., augnenting each UEID in the stream
25 Having set forth details of the preferred, non-limiting indexer 26,
attention is directed to the query processor 30. Streams of data from the
data store 18 may be requested by the below-described miners using an
extensible query language to invoke the query processor 30. The paradigm
for accessing the query processor 30 is exactly the same as the paradigm
30 for accessing the indexer 26, i.e., the requester sends a service—specific
query {in this case, a statement in an extensible query language), and
receives back from the guery processor 30 a data stream. The query might
involve combining several streams using standard stream combinators
(boolean operators such as AND and OR, database join operators such as
35 inner and outer joins, sort operators, and operators that augment a stream
with additional information by, e.g., augmenting each UEID in the stream
with the value of a certain key). The query language can join together

arbitrary streams.

40 As mentioned above, the data mining layer of the system 10 includes
a miner library 32 that contains software-implemented data miners which

communicate with the data layer API 20 and, hence, with the data storage
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indicates the result of the miner's analysis. Yet again, the miner that
25 establishes the spam filter 36 can use, e.g., the principles set forth in

ITBM's U.S. Pat. No. 6,266,692 to append keys to Web pages or emails
indlcating whether they are "spam". Still further, the geospatial minexr
44 might append a key to a Web page representing a latitude and longitude

range associated with the subject ox author of the page, based on rules

30 for deriving such information. As one non-limiting example, the
geospatial miner can use the principles set forth in IBM's U.S. Pat. No.
6,285,996. All of the above-referenced patents are incorporated herein by
reference. It is to be appreciated that the particular types of miners
and the particular rules employed by each miner may vary without affecting

35 the scope or operation of the present invention.

In any case, the data miners are modular components that have
specific input and output specifications. They may be written in any
language, and may range from, e.g., a few lines of simple perl to spot

40 keywords, to tens of thousands of lines of code (or more) to perform
complex distributed operations. Large problems may be broken into smaller

pieces, each of which may be easily tackled by a single miner or miner
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35 the scope or operation of the present invention. In any case, the data
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25
On the other hand, a miner might not consume work from a gueue, but
rather might register freshness requirements with the below-described
management system controlling how often and in what environment the miner
must be run. Other miners that, for instance, run a weekly aggregate
30 computation might ask the below-discussed management system to initiate
one or more instances of the miner in order to complete a weekly build of
the resulting aggregate table or data structure, again using as input

entities that have the appropriate keys appended to them.

35 Miners thus read long-running persistent and reliable streams of raw
content, as well as processed data created by other miners, from the data
store 18. These miners, and in fact many miners within the system 10,
will consume and process‘data. The two models for data access discussed
above include random access to a particular entity or set of entities, and

40 stream access to an enumeration of entities. To perform a random access
on the data store 18, a miner simply requests relevant pieces of the

entity in question using the UEID. To receive a data stream, an
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25 layer API 20 and customer databases 58, to faclilitate entering and

responding to customer requests for information.

In accordance with the presently preferred embodiment, the
management subsystem layer 54 schedules, initiates, monitors, and logs
30 operations within the various components. End applications draw results
from rendered tables, from the data store 18, or froﬁ real-time

query~processing miners.

In a preferred, non-limiting embodiment, a large cluster of
35 computers hosts the system 10 and management subsystem layer 54. In
addition to menaging the miners, the managements system 54 detects
hardware and software fallures in the cluster and programmatically
recovers from the failures, notifying system managers as appropriate. The
management subsystem layer 54 also provides functionality such as

40 relocation, load balancing and scheduling for each software component.
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discussed above. Commencing at block 60, the crawler 12 crawls the Web 14
+o add data to the data store 18. If desired, the data store 18 can be
augmented with data at block 62 from the databases 24 by means of the data

25 gatherer 22.

Once the data store 18 contains data, the logic may flow to block

64, wherein at least some of the miners, which might be thought of as "low
level" miners, access data and process it in accordance with the

30 * disclosure above. The low level miners write the results back to the data
store 18. For exampie, filtering miners such as the SPAM filter 36 and
porn filter 38 might process all Web pages in the data store 18 and write
back respective keys to the corresponding entities indicating whether each
site is SPAM or pornography. Moreover, a detag miner can be invoked on

35 each page to process the page contents by removing hypertext markup
language (html) mark-ups, leaving only the raw text, and then append a

rdetag” key so indicating to each corresponding entity.

Moving to block 66, customer requests for information can be
40 received. At block 68, additional low level miners can be written in
response, or high level miners, if required and not yet written, can be

created. High level miners can be thought of as miners that specitfy
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25 includes plural rows 84, each including a single key column 86, UEID
column 88, key code column 90 indicating the type of key, and a key value
column 92 indicating the value of the key, e.g., Boolean wvalue, range
value, etc. A timestamp column 94 can be included if desired, indicating
the time the associated entry was made in the table.

30

From the above discussion it is to be appreciated that the data
store 18, by means of the tables 72, 82 in the database impleﬁentation,
abstracts the layout of the actual data, so that the decision on which
type of tables to use for a specific entity can be made to benefit

35 performance for the access patterns that are expected to be typical for
that entity. The preferred data store 18 also abstracts DB2's limits on
row length by automatically using either VARCHARs or BLOBs to store values
that are longer than the maximum row length. APIs are provided to help
programmers access the DB2 database directly to write code that is

40 independent of the physical layout of the data.
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e need

filter 36 operate on entire web sites to decide whether an entire site is
spam or not. Other miners might operate on phrases, Or on proper names,

25 or company names, or places, restaurants, emplovers, and so forth. Each
such category represents a separate entity, and requires its own set of
horizontal and vertical tables (or other data storage structure) within
the data store 18. Accordingly, in the same way that the crawler 12
writes to a horizontal table within the page entity in the database

30 implementation, the corporation miner 46 might populate a horizontal table
for corporations. Other miners that wish to attach key-value pairs to
corporations might access keys appended to entities by the corporation
miner 46, and then write other keys into other data structure of the
corporation entity.

35
Figure 5 shows a specific logic flow that might be followed when a

Web page arrives from the crawler 12 at block 96. At block 98 a detag
miner can be invoked to process the page at block 100 by stripping html
markups, leaving only the raw text, and appending a "detag" key so

40 indicating to the entity.
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Then, at block 114 a customer's miner can invoke other miners and/or

access entities ag appropriate to create a database containing information

25 sought by the customer.

The system 10 described herein can be used for many specific
customer appliéations. One such application is an "action link"/"drill
note" application in which a document is fed into the system, and system

30 miners identify important "entities" in the document (e.g., people,
places, events) based on rules. A compilation miner in the system 10 then
compiles a dossier or other form of information collection on each of
thegse entities. The dossier (or egquivalent) is then linked to the entity

in the original document.

35
The dossier or equivalent may be a mini-portal for that entity,
e.g., it may look like a Yahoo7-type directory specifically for that
entity. Accordingly, if the entity is a person, one may have
subcategories for that person consisting of addresses associated with that
40 . person, people associated with that person, locations associated with that

person, industries associated with that person, publication about that

person, etc. The entities that are selected to be "action-linked" are
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Consequently, the discovery phase of litigation can be expanded to
request not only documents pertaining directly to certain topics, people,
25 or events, but also to locate documents that are relevant to the "bridging

entities" through external data sources.

As another non-limiting example of how the system 10 can be used, a

competitive product marketing application can be implemented. Information

30 about a set of products can be fed into the system 10, and miners can be
constructed to unambiguously identify and classify mentions of the product
based on the context of the mention. For example, Tide7 as a detergent
product can be distinguished from the natural phenomena of tides. Also, a
classification/profiler miner, preferably using statistical means to

35 classify/profile a mention based on a set of previously
classified/profiled mentions, is used to classify the context of the
mentions. Further, a geography miner can be used to determine appropriate
geographic linkages associated with the source in which the mention
occurs. The application can then be made to provide a finely divided

40 measure of the "ink" or "buzz" that some set of their products are
receiving and compare this "ink" or "buzz" with that corresponding to

competitive products. This information can be presented on a map, for
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stat ed but rather "one or
claims. Moreover, it is not necessary for a device or method to address

each and every problem sought to be solved by the present invention, for
it to be encompassed by the present claims. Furthermore, no element,
componient, or method step in the present disclosure is intended to be
dedicated to the public regardless of whether the element, component, or

30 method step is explicitly recited in the claims.
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| evel anal ysis engine and generating an output using a second set of

rul es, wherein the QRUEPWE Acwrasswdi ahed siktdhgens i domesniicatidie wdel ahesdame.
15 2. The systamol Lhaidile #N8Lehit LBeIal &skor& backiides artical
tabl es and horizontal ta l es, and the vertical tables are entered using
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25 30 5. Th%ggggtgﬁ¥%f %?%#%???ghﬁg%é%ﬁE%ﬁkgﬁﬁfggstore is afile system 6.
The system 8¥°*Q-aim 1, further conprising an indexer associated with the
data store. 7. The systemof Claimé6, further conprising a fast,
semijgonduct or - i nphen®Btad ocachanass aiated tué tdath heoradexdndendedsical

store. 35 8tal£@% ﬂé%gm%tntg. arjamlgs, LUEtHRN vE&ANBE] SHaRfed GHH LM cREDCRSSHT
one of the outputs and the horizontal tables are entered using an entity

identification.

20 3. The system of Claim 1, wherein the outputs are keys representing

respective characteristics of the associated entity.

4. The system of Claim 1, wherein the data store is a relational

database system.

25
5. The system of Claim 1, wherein the data store is a file system.
6. The system of Claim 1, further comprising an indexer associated with
the data store.

30 ‘
7. The system of Claim 6, further comprising a fast,
semiconductor-implemented cache associated with the indexer and data
store.

35 8. The system of Claim 7, further compfising a query processor

accessing one or more of the cache, indexer, and data store to execute

queries from at least one analysis engine.

9. The system of Claim 8, further comprising at least one work queue

40 associated with at least one analysis engine.



accessing one or nore of the cache, indexer, and data store to execute
queries fromat |east one analysis engine. 9. The systemof Caim S8,

further cwopsiogiag at | east one work queue 40 associ at ed paiTtdBoawi1soeast one
anal ysi s engi ne. WD 03/096220 18 PCT/ GB03/01800 10. The systemof Caim1l,
wherein an entity identification encodes al8 corresponding entity
identification and entity type. 11. The systemof Caim6, wherein the

i ndexer includes indices of keys 5 and key values found in the data store.
10 15 20 12. The stemof C.ai.m 11, wherein the. indexer..c ' | ean

i ndi ces st &Pt ngTﬁgesé‘St‘BI? angfal\llnahewglef%mqtﬁrelrelneét%fl%t%ﬁgl%lgggr%&{' %%%%%e% k
have val ue cofrespgndingecntidy etdat i aaitherl Endv#EEY F¥PRe i ndexer contai ns
range i ndices storing ranges of key values. 14. The systemof Caim 11,
wherein the,indexgr £QRLAINSCLLXt ¢ NALEES: 45 inkBEe:SYSERMRS 1188 &, keys
wherein the 1 ndexer includes |n 'hce tandtthe data store includes tables
that °do not PAdi¥atE et & n a8t fy" @ “parti cul ar nanme or text occurs,
but only that an entity has a particular characteristic. 16. The system of
Cl ai m 6, whepei nTthbenishdexdr cisimalgenteadinz até dndeferanontiaiverimededn |iadt et

| ndexer thatstéﬁggx%swegr doguneAtLss aRd QUL d8S the HRUWOTReS 8RKCR have
application programmng interface (APl) to the documents. 25 17. The system
of Claimé6, V#&r &€in the indexer holds defined keys for a particular entity
to aol ow bool ean queries. 18. The system of Claim 6, wherein the indexer
cont ai ns graph daha dyetes WEpordin nij mkearich ohi linfkxgueritegns 3Gnge. infhees
system of Claim§. . Leli bokeni,gation is decoupled from indexing in the
i ndexer. 20. A nmethod for storing data to support a know edge- based data
mning 35 system conprising: storing entities in at |east one data store;
conmuni cat i A&- wi Fhe tsystemtd StairmellsRETHE Feadpder s FOtadnal YR s G-
engime; WO 03/096220

15. The system of Claim 6, wherein the indexer includes indices and the
data store includes tables that do not indicate where in an entity a

particular name or text occurs, but only that an entity has a particular

characteristic.

20
16. The system of Claim 6, wherein the indexer is a generalization of an
inverted file text indexer that indexes web documents and provides a
keyword search application programming interface (API) to the documents.

25 17. The system of Claim 6, wherein the indexer holds defined keys for a
particular entity to allow boolean queries.
18. The system of Claim 6, wherein the indexer contains graph data to
support inlink and outlink queries.

30

. 19. The gystem of Claim 6, wherein tokenization is decoupled from

indexing in the indexer.
20. A method for storing data to support a knowledge-based data mining

35 system, comprising:

storing entities in at least one data store;

communicating with the data store using at least a first analysis

40 engine;



19 PCT/ GB03/01800 generating an output using a first set of rules
associated with the first analysis engine; sending the output to at |east
a second woabBwsi2zgo engi ne; 5 10 15 generating an out put usipag/GBsecHNd set
of rules associated with the second engine; and associating the outputs
with entities. 21. A systemfor data m nizag, conprising: neans for storing
entities in at |least one data store in both horizontal tables and vertical
tabl es; neans for comunicating with the data store using at |east a first
anal ysi s engine; neans for generating an output using.a first, set of.rules
associ ated 20 WEHrERES PRSTUTRREIYERS aeﬁ@;F?fg,se %#n§g}%sr a?%%cd‘laﬁaé twﬁého%'jtlteput
to at | eastrarsseatngsanangsns; engi ne; nmeans for generating an output using
a second set of rules 25 associated with the second engi ne; and neans for

associating t he g%gdggéstﬁg Eﬁkﬁ%gtkélé%sleast a second analysis engine;

5
generating an output using a second set of rules associated with the
second engine; and
associating the outputs with entities.
10
21. A system for data mining, comprising:
means for storing entities in at least one data store in both
horizontal tables and vertical tables;
15
means for communicating with the data store using at least a first
analysis engine;
means for generating an output using a first set of rules associated
20 with the first analysis engine;
means for sending the output to at least a second analysis engine;
means for generating an output using a second set of rules
25 associated with the second engine; and

means for associating the outputs with entities.



