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FOR FI NDI NG H DDEN PATTERNS I N THE CONTEXT OF QUERYI NG APPLI

application i ¥OPE3#MBi nuati on-i n-part application of prior prd@T8iS§Ha$029
pat ent application serial no. 60/103,948, filed Cctober 13, 1998. FIELD COF
THE I NVENTION 5 The present invention relates to a query-based software
system or an on-line analytical processing system particularly to a
software application that provides a front-end for a user to interact with

nterface, a vorid wae Nk BRThARE ARPArLIUS FEEIHERK AAIERT (5

particularly, the prBAdHERNSINFRE GRNIESS OF QU EWU@APP#&Céﬁéﬁ’tﬁi on of

nurbers to Si""eri”t“ﬁ“ docr o ﬁci“(’“"*gcéﬁ“*‘“&“’“ﬁt’r AP EOREE oo and
out side of the Iine E sgcgg?ﬁst %fhc‘éﬁ@ﬂf%&@%ﬁgt ﬁn\fﬂﬁﬁ%’&@t Ve live
in an age of data. pervades the I|ves of ordinary nen and wonen - both
at hone and at Work The guest i on arFHHsD OO WHENINY ENTHOdN peopl e cope with
this data expl osion? The vera ot%és 0naot have @1%’{1 ) |,Srt1 Istatl stics
or any other data-anal ytj fl for? GUETY B?SF v‘?’ﬁ@ﬁt YH&f such a

ed’i
person nust be abl e FFTeHe? “@ﬁt tph‘?-fe&%‘t%s}?@nei? 16 PHWO W&t ance, is
the day far off wherpPg t@pét%pwvndesaméﬁnq f@a@ usgIdp Fnteraetyith e guands be
able to find patt er rhasef sofiwazksyisien, eig. segmctursd Qenyy Damguage (9RUYt er sof t war e
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i nexperienced progr anmethemetidlfunco@ewhRh neapt @ Fhite Setfof keindt 1o Aseebyi Ny

application for a newngdeRbRlet AE uids tdRRKINMIY- daﬂéﬁ'&@ﬂﬁ?thaﬁlﬁ’@fn%ﬁte and
entertai nment or ot NRksAONBLOline BMthdRiRGuase of well-known tools and

met hodol ogi es. By way of illustrating those’tools and nethodol ogi es, we
show how easy it is to put toget heBACKLROUAM QEINVENTHONsui tabl e for

corporate 30 seqyrity PUrgo$esin q'a%eao?la faC‘I’tt dQ}‘t%E Qésoé’f‘oqt‘i’in rity
guard with the means, dQv G q)uo?lﬂit home an ar eJl'he %'9,1 tﬂ?l% E‘J l{l1 the
on-line security lo 0 85 ecurl y | og

i s generated by tre%l? g’gi wglé %%?F'g’gcjé ?Vﬁ&ga(fﬁtsgn AP 18 _
speci fying attribut dP SHstich 95 @Y ofhs: méttret Bufes and
their val ues for thétusts eyislentrthatypuehoype E@méatbie@hleﬁayonwnttu&@ ataype- of

i nci dent, havi ngOvalaxelosioue Foninstaned, is thadawfar off wheagkplayers will expect that

at t enpt ed- br eak- in, tbcxcsqcugbaguatcts -befablertoifld patterns of huGaloms 2PBBriY 104s?) U N

2003 PCT/US99/24029 havi g c% ?%?ergmar??n tggahas rﬁf ep?ggresﬁh%ddreés%;@t' on- of

i nci dent, having values s Cﬁfﬂ a
r egi on- x- headquar t ertgxe nfrsTca n%q-tecﬁrgl(?ﬁ SEIS who mu 1nter§ct 1%h data. Todag,rxé ds

havi ng val ues Séﬁ ﬁ?ﬁ ‘p ﬁl H/en B’exPeﬂ‘ff"Fe{d } 80%%? % 3M5Es such
as day, night, k n o tqt‘:‘ery P‘C“Wﬁt}‘l?f R "éu fithankiggansuyenee, of ¢
quarter, having val tﬁéeﬂw@twamqnt@&ot e@@m@w bynppking gse fgyglkrown tools

dat e- occurred, dat e-andgueghedadegiest i me- occurred, tine-discovered, with sets

of Co”espond' ng val ues %‘gbva %fﬁ{uét/ra‘%ﬁt Qf\os%%tgo(t’s Q{?j%éth i §§)\&% G ter
logically model i ng thoewg Sy 1L 1S t aque l%?% 1 ?e fto co f | he
t he actual corrp:ﬁtoatlkb %htt 'I“f l.'fH Pl rgﬁlg “g‘é ‘é ‘E} Gti on.
Conput ations fo theseg‘érétéfrpum?s? phcage g; VIR % he
number - of i nci dent s, MEREEL? ATKTUSE ‘(t“ﬁé‘ %tﬁé hrglcidpnts Freondg ch’ "FréF ¥Ysin a
year selected by the’°E§§PC(’liPPrat“ﬁ@ Adegicgigaadehef the sgcupty lagySe%Frnerat Yr esent
year will be used) a#catiogthelegasscellection plingidens andsby speeifying atrbrtes og t he
aver age-t i me- el apsedddsetietbosetihgdentsrel yficad edubutesrand t inivalees foi e of

di scovery of an 35ncisteutity leg applidhtatn makmslude: vaspi-immidenydaviag veles such
progranmmer to producs thef hsanltpik-makttemptedbichiain, ehe gogrefhineidertan use
of f the-shelf systens. For instance, a relational database can be used to
represent the | ogical nodel 20 of the security |og data. The programer can
create a table of incidents, the rows of the table representi “Hmmmﬁmmﬂm“\“\
i ncidents, and the col ums of the table representing the attri

describe those incidents. A specific location in the table contai ns«kde
value of the attribute which describes the incident. 25 It is also

for such a database to include tools to define the conmputation m‘%@m “\m
executed on the table of incidents and to create a graphical u

(GU) to interact with the user. Sinple conputations such as sums *G00002*

di fferences, averages, percentages, etc., may be easily generated and

i npl enented using such tools. Consequently, the 30 programmer can easily

i npl enent the conputations required for the security |og application. The
programmer can al SO use the tools to create a GUI that aIIovvs a user to ask
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even a non-technical user to ask questions about data w thou J M&%S
singl e |ine ofvopoegramm ng code. | nstead, the user selects (i.ecT/UPOLILS
and clicks) itenms on a conputer screen to obtain the desired information
about the data. Those itens have |abels 5 which correspond to physical
events that the user is famliar with. For examwle, if the security guard
wants to find out how many incidents have occurred in 1998 at the corporate

headquarters during hgvﬁﬁ Q el su%P afs tmmc;rh? r%hﬂgreqc S%c%ﬁéxfo% bn% a%BF%H"nﬁé' on

nunber - of i nci dents,

shift-occurred, 1999,{‘?l TS%CH@‘S& Itplpf %p%a ﬁﬁgersa{ﬁ%%é %}é‘% headquarters
for the attribute | 6‘3?&? frige-n ?fEladEtﬁt’ shifladissqysredehaving wlyesguelasday ne
number - of i nci dent %F} foecurrrd, bsdng valuepesyich agday Elghts BRI g
appl i cati on conpfit eyear, hadng t/altl@rsuplhés PP%s 6977, st eneteonhayingvdeessichg t he
data in the securit s fiog.sefmid, thel, abfoughpdaeotarredhdatadseeveredy t he query
wi Il be an integer, towsdrcaged,Sirke- dik€oveted] wihketslof cosespppdiag valuedsuchat  al |

conput ati ons suppor Bepohyr 2300 Hred bad ¥ dJ quer ying application will output
a nunber. For exanple, a positiv

i nteger for r CI dents, a
positive or negatl ve int &JEF 1ggica ?]é’ ‘?ff‘j nglx]hetsregu nﬁ%?paf’%ft ROt ABRISO n 1998
vs 1997), and alPealdchufiheactugl comptatigns thatwilpeplkzed éb‘?\ﬂ%‘ﬂy@écurrence
and di scovery). Si nepplidaor0Cemputstionseigr theaepwity legapplisgtionimay set  of
i ntegers, in gener alipclude: canntagy/tht nambeopucaichiondetérminjugthd ng appl i cati ons
w il map a string ofchatgerinbihgd-asmaearcbflifedentyml dangar tdected @athe mged(&ithe Those
skilled in the art wWsérldoeeaedRieeea Yeuatthé BRisentdiesr WillHe v¥ed hedsniphred
i mpl ement i ng t hgsseguil thy ptRthiRRREY, 8&EMPRNidENAE aV @Sy daRELiBM KW &inhe 25 For
exanpl e, a user may (Vs RBLSLR aMi‘%e‘tﬁbé’@ﬁd@éov&ﬁﬂoefr%ﬁ'n?&&@rg attributes

i nstead of selecting the values froma asl ¢ schene
which is representative oVhatheakss iteasyafor even ah¢\scermregnanunerrémrquxcmwhanged
The bl ock di agr am ofantahplidagign csathaf the ptogeammgr o wse qlfehgsingif syspemsc dtor on i n
accordance w th the imtinee, arelationalstatamasd cenfbiegised to répresamptife 18Gicatodeded | 01
transmts a queny 14 tHescourt9Npsiiat Ohe progidnemeildn clde LabRwWidhdidmtsyodul e
102 executes the confpitonlsioItise !aB}éQB;ﬁésdﬂMn% BFecifiteinyidéMd, anddhOsdlpmhsot he
conputation results tﬂ@t@bEQeﬁt@s&t‘ﬁB e diRbule’ udlBro dEBQHR tﬁ&‘ellh@igedt:ﬂ Ahe art

wi |1 understand the &?ﬁ@fo‘c P ¢ Qﬁb?ésbo%h‘?ﬁsyt?legalﬁpgffh@%tthgﬁ'te' | from
t he wor ki ngs of the ?c%reﬁ (?g ofiuerying application t hat was éescrl bed
en

earlier. The nunber-o0f Inci guery exanpl e nust be inplenented by a
stream of data that are llbgiatsalstandparfbr suchrasthtibasatodndlider enls té idefintsthe The
query 104 may consi sbmphtativhs thetierextiedion thahblslb of piidents ahdi®ermakiaon about
the user’s sel ecti ongaphida€uddr enterfAQ (SRAY td inBFadt REhIBE uRk. SInﬁ;Bl'ebUt es al ong
W th the val ues sel eehRdtaf¥nd SRS Siimé, AMifferells Merdéd Perkedthg ésU%tc

PCT/ US99/ 24029 thosq,eact.tlr te%ed(tter RipNth Rl i uwdmtso Eonskhe %rtthé but e

field), and thesg t Féasf w il be
presented with the ?éi% ﬁé‘igtﬁgp%ﬂgng@%gﬁi t&@gﬁ%rgg pi f%g@and
executed to produce resu 'C8htents of the attribute field may be

further partitioned into ’Emh:régrahﬂserbhaalscusertesmﬂujtotcmatmeGLﬂdhaxlaﬁmk

attributes sel ected dyset taaskgaestiohh gband tHeagturith 16diddia By seléctinggliilatls t he

val ue selected for t\hﬁl&@dﬂtﬁ@ﬂt@fﬁlﬂltésgan@td‘ofﬂ tHtidns 1hat &t BemtyvestdFor t he query

104 is a streamigf tlh§t§nct:ht§tE u'uérfﬁ’&rcfa té%@ﬁ»ﬂhé Qgér%ft!h'two'li}.{sooﬁé flrds and

sub-fields to 'dent'T 18 oS he E’%rﬁge%% 36 bAPL e TBALb AN AL i S
) 1

primarily a nunber g, cqnRily (’t;ftﬁ K ctgana A LT
di sk storage, tape stora g O%h@ ar g é %% capture
the fields and sub- fA'8 %8‘? ‘hgi %9}?@?1? ‘g “bI’'&%f or it
to receive and stor é’SF‘H@uﬁlSF]F%traéh? s o5 CYFY atbYiE Hiat | b?so \)\}etFT SHe to
transmit the quély 18®.to the conputation 15 nodule 102 in a manner which
preserves that differentiation. Simlarly) the output nodule 103 is also
primarily a nunber of computer storage |locations that are logically
partitioned into fields corresponding to the different conputations that
are supported by the querying application. The results of the conputations
i nvoked by the query 104 are stored in the 20 appropriate fields. Those
skilled in the art understand that a variety of conputations are used in
guerying applications. For exanple, the security |og application enployed
three conputations: a count of incidents (nunberof incidents), a difference
between two counts (change-in-the-nunber), 25 and the average val ue of a

di fference between two tine intervals (averagetinme-elapsed). O her conmonly
used conputations producing nuneric results may include percentages,
products (obtalned by the nultlpllcatlon of tmo or nore nunbers) etc.
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bits partitioned into fields that contain nuneric results, a fiel or - each
conput at i onW¥R3é3set of conputations. There are sone non- OWA/1G98248% ues
that will be apparent to those skilled in the art. For exanple, the
security guard did not specify a value 5 for every attribute but only
specified those attributes that the security guard was interested in.
Al t hough there was no val ue specified for the type-of incident attribute,
the nunber-of incident Theafugnisg siplichticaamsivdetata RoRkhnidfiserad aguery. The
query requests thajyehdishsRboReIata0hithde WREAE & stBRL 1IRGTPrdSnAind bt in 1998
at the corporate haadopdd feSsdietC@EPHSiRE ankt cHckb gﬁfﬁs SKLIchbffulen skl art
w1 recogni ze t hap of ST 13 8r3SHEALiENS ! e NAAT Fog R AL L AL T nput
For exanple, adefaul{ value apﬁ Y I va caF e as€ Red to
_each attributenot éff??; 8“%@’ gig] sxpnts 1ha gﬁdlisﬂg {pmiifipr Wil FOr 104

cont ai ns user - specTEINB YNTSRCUTTY qUakt Wapts,tor ind Qid hew manyiaH ;‘Eg 6§ the

user-sel ected at t rqsuredsingi9ds 4t the-coyparatgbeadguagters durng thenight shelsgbndi ng t o
non- speci fi ed at t rgustd sedectsahe epmpitpiias numbeno-neidepts] and thayalvesntwight a
speci al field thatfosfhecttfibate shifieoqeurrbdrl 988 fatthe athibues yeak,.sad parposte-so t hat
t he conput ati o nocadquatte® fontheiatitibutp icettidrhief-morleyt (he4inageerefdriedugh onl y
sone of the attri higttesn@nersipandifiénedueriogi cally, these two schenes are
equivalent. It is appr Efg‘at ﬁd that the "*" value 20 inplenmentation is used
wi thout any |oss of gerf@lteiig yser ¥Eues Adist he YRnpRiRAPcal? coapissént s (or
i npl ements) a corrrfﬁ%“g‘tfoéH‘e{m%ﬁigge&%@ﬂ%?@ﬁesﬁ%ghea‘?ﬁtaal'@6%1‘& loghi p or
some ot her conpar disiréhejabpive exaraple gherenshisnte the anery wilbegn intpger{spehas . | v~} ~
R, where k is &n intl@gedshrBas anprecimed that adlgeatputasions suppoitsd by thiger an
el ement of the 25 secuitydog@ieryihg dpdicatat wilbbwips aofundrer.aFérdxbhmpl, aor v, is
the default el emenjositive IntsgeriforimuniGer-Bi-irRidens, & pdsife drarbatikerihRpa.foAl t hough
it is straightforveafodRrthsAMRBBE(oS kicldetd ih M998, 2097)! £hdCd Ral fundbeguery that
can be used by a ngpajRsRttihabklagSR (betiebo@tren&emM didcYv ?égncesmeh
queryi ng appl igat i Qnse RAMRINheFElubSes!thdid: 8F i rsa?nrg‘eln)éral, Edandly ar e
limted by the usgp,s, iéHtiBﬂst!rnO eryi} ﬂpﬂ&rltﬁ)%% il apal ¥ rixf%&f‘hrtﬁo}iteguard does
not think about as 1108 :fl ecl Tl gm%lon, the anS\R/er, matter how

e, W e

interesting it may Ktoa'r ﬁ'l i

ue

(=

) I'Te in the data. Furthernore, there is

an argunment to be nade Thuat sitilled inrthé yrt uslefacbgniné thanherecne imany hetlddsa wi | |

lie only in such hifdagenpatihg thesecudity Big apblicatios @izt wae dbstribad Reraint eady

addressed 35 gist uatdreRsmplegd udeh ayWayCerdeved theGfalued Batheisslectell afthButseCcuri ty

guard felt that a jpaedd SULREHRLIHEYaREs BohMisteloWdehaBhgc kemelur gl ar,

Lhe security guar dyiiphidehi@Usutlve SRIN B ER iPRAYEL L\EmBRATHIRRRIL CoUNt er
y, the securi ty i g

such weakness. Consequent ogs would rerlect t count er
measures and querying tHe Hedudingrym|of thedbpigel fuhesioningodra pierimgak- i ns at
that point of 40 eappliyationuh dedordemkce witktherpricaartanshoem iofFigel cAn inpst ead, it
woul d be desi r3bl enoduld 10U afeBO0I0224 93 oMpifatic? fodd4R2926 The anal yze
the security |ogs doﬂlgudﬁi@hirﬁdduwml&rxé@h@ thotdthputior® thvokell Batheaar e unknown

to the security guplefl 16MABuBIutPME I6APBafi O re8ME&N 08N8 kLY Shpudo exi st but
historically the cQpayt ¢z software industry has focused on the needs of the

trained analyst 5 wwth regard to finding such hidden patterns in data.
There are nurerous conphhose sisHedindhe at il ppdesstpdiibie opergdent of thko is skill ed
in the arts of35coneteng grdigatiomindie. & fivnsthawaskingadf the s¢opsitslogSt at i sti cal
packages al | ow sucquesfing hmdicatser thitowgsrdeskribed aaghar. ahet mincbearodahcident . 9., a
regression nodel, dquenp&adiptd mostde implehehtedibyghitreamafidataAhdteraiagica®y y, such
a skilled user campalitidree imo daferemtifitldd TRE QOER T4 nay-condistufuwaldaaet work, to
pr o?ggiea?ego?par angdidd, wHiaA@htabPintsraftich adiR heiskPldlediof It ORE 4G - { t s
pp gy \S/%Qﬂﬁgéjmg'#te&f aﬂﬁgﬁémnrﬁ??vﬁhﬂﬁmstsgﬁct%&’%Iﬂ}ﬁﬁt&(ﬂ”ﬁ?

O late, there ha een efforts to si y ese progra t he

busi ness anal yst, who is usually sonmeone with an MBA. While 15 such users
are not trained anal ysts, they have undergone a sophisticated schooling.
Wil e they may not know how to wite a conputer programfor factor

anal ysis, a programfor analysis of influences, or a programthat is a test
for statistical significance, their schooling prepares themfor how and
when such prograns, anal yses and tests should be used. In other 20 words,
they are trained in the process of data analysis even if they are not
prepared to wite conputer prograns for data anal ysis. But the average
person does not possess an MBA. Such a person is truly a non-technical user
wi th neither programm ng nor data anal ysis background. To the best of our
know edge, existing data m ning prograns 2~ are not suitable for use by
such non-technical users barring the exception of progranms such as | BM
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approach is that the devel oper of the data m ning application

antici pate t\Me0y&4&¥ al questions that the user is interested ACH/UBY 0SS
and answer those questions in terns the user will understand, and finally,
code that know edge into the data m ning application. This is only possible
if the devel oper invests a lot of time in unflerstanding a particular
application of the data m ning program Consequently, this approach is

costly and tine copgshtithut@nSerANBSretedeBhs thb altbibhid fﬁRﬁ'dn@%é &nthe
security |og querysng BBREEGRL S ra)f%a Heﬁa%tnarv@nrbe Qe 346 e Capabi | ity
of finding hidden Peté& vflﬁués'tot eco utoﬂn‘i M d%% Qb dt%‘;)fét{ucéy | og

fi

application, the p are

meani ngf ul forvétehe é Il eco rhbupe (eagl?' “@E&’géﬁn chzzut er

programto ans "E é aﬁl@% et’inahvé uapgl Be user

troubl esome, the u$ ‘T’CCPfH%ntto s the vl sglegt @yscorrgmgnfi@,g t he

queryi ng applicati It wou e
| YHrite hlrmtmﬁétorfiwhq %%b@‘hlsrﬁ%@ﬁg o Disg s ld b

desirabl e to avoi dpartitiercddrgicallysingpEelds end snbtfirddsctoddentipthesweryy i si ng t hat

conputer software sdiegionsts and devel opers have |ately begun to exper| rrent

wth integrati queryi I C and data m ro

best of our Q&l 1d gg }sﬁQLm"ﬁt‘Sépgﬁ Eﬁé oM ttgﬁp%"q'éeé oaches
The first appr oach Ogé‘ﬂ%f’t%grﬁ%m Wiy hemgry, Fﬁ r ?Fc ‘Hﬁ to a
data mining appli cXEIGHY pﬁt"t&@@? ‘a”sﬂi‘gt “ (1§ sppi%eat i on,
and uses the know Bugaaking ihpossipdefr ét (Becgéﬁétnéts@f‘?atf@lfbg@@mde]ﬁﬁt% ofiat a.
The data mining prihgrusen aspeglbasde transmyit dhre quent 1 Ghibdke caputston25 dat a.

Al ternativel y, 15 useduled¥Rems ntanecrehioh peeservesthdedi&erentiating. [Biogadym and
generates a query thasathwmddok l03dnkied gamatilt haimbe\of evmputhestoiage t hen
enpl oys the queryi ngaa@il thaatd RRicaly basitiendd Bty cfesbdilintabahe | N the
literature, those gifferdR@omPutaliSnsahit A0é blppdREd BE iRt@etMdt agplitaichy pe of

linking is known agybpndd @ﬂh@f:orﬂb‘l?tﬁﬁ(édl%@&&h'b?%é%%i fredat@ iy ng 30
applications. Jhe 9 té‘BeranC pre-conputes”data structures that are

useful for certal n ‘dueryi ng applications and data m ning applications. The
common data structures JFhosesitdled i thearbetdsestandtthat agasety afgompplatiosst | on and
t he data m ni ng apgeiused iroqueryihg sgplshkiidise For axdntyde,abe samtity lagpr eci ate 3~
that this type of hpplicatien epknedvhréscomiputdtions:Anedut o€ Alcidshii(mgn{edl AM) . I n
the third approachef-mcitedfs), 4 differkfSe BetfEGT W @uARKERMAL fiiRthetindslk), quest i ons
about the resuy Oﬁncﬁth‘éaaﬂzé’ragé PAIRS o P4 BTfeRdRce §btﬁlﬁ:€n WA il Shteivalsq £vera e-
conputations used {ip A3t AeH iRe hgg&gvg g{s ta%ts 9 PR hﬂma%ure and
5 BhreEs (i

every result often queryi ng
w0 00/ 22493 8 ' rgﬁ‘ﬁﬁ;?&&;‘% e dilibitcatifhn

£ cat on can e desi gned
that allows a user {o H K gues |on out t hose results The dlfference
bet ween such a queryi ng Hepgd, faahe pmpbmofa:aptuymgmmdararttlyﬁig:alaquer yi ng
application fo30 nogorhpetatiorcidldeflfed ® besa dongfutdri@pleatenestiogmph oys

mat hemat i cal |'y sophiaientetic@dur@ivnuthainhRan ntufledf attdBitevaluBipags,correl ation
bet ween attribut esyerbir&fliond shagtighe-vallRk strmc | denes) ann@ért,efemaeo a®fc. The
above three approaglyg tqf?omtmw Ot mSéIJf%]tt g gt 0 | earn

Mé
about a new corrput the
querying appl i %grp ggﬂél na | b%r- ?ﬂ] ha ﬂ?etit Btel\i) LfQ o they
address the in | nd tl”@ ?gﬁ F‘%éﬁ Blnd| i a data
m ni ng program wi t APROHE Dl ?l&ea’tlfr&‘??ré%fs PURRRSitH er ent
prograns toget her . 3HRARYIENS "l“tg Q3PS RSt %Pﬁbﬂ fy t he conpl ex
conputations of the dat @\c%r‘air@yy nﬁ@wrﬁﬁntatmnsa@dtwﬁoyfsercoﬂtédoln ofdpte-1 earn

{wo interfaces) ongdeedd &vsm BRI ARk Qb3 LaQ08r KRin Efe dat a
m P: ngwﬁr ogram, I'n c’ute I}})Péd%ce X F}X festl{? R, ﬁleacogthu'tﬁol't @és%ftflage as
ich limat tam 0 the querying application.

Simlarly, pre- conputlng and reusing data structures to support data m ning
conput ati ons which conpute factors, influences or 20 correlation does not
simplify the mathematical primtives for the nontechnical user. The
non-techni cal user will still be expected to understand these statistical
concepts. Finally, designing a point-and-click interface to allow the:user
to ask questions about the results of data m ning prograns al so does not 25
simplify the mathematical primtives. The point-and-click applications
sinplify traditional querying applications such as the security-1og
queryi ng application because the non-technical user does not have to wite
progranmm ng code to ask questions and the questions generally pertain to
sinple mathematical primtives such as suns, averages and percentages, 30
that are S|nple and easy to relate to phy5|cal events that the
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~ 1 JUN 2003 PCT/ US99/ 24029 application the user nust sel ect I SMN 2’@@5,
of interest. This would defeat the whol e purpose of having a

programto MXPO/RA%den patterns in the data. Hence, it is moP&l /Hé%qut“%l eto
have a point-and-click interface to a data mining programthat steps the -
user through all results as opposed to a qu éyl ng application where the
user nmakes the decision on what shoul d be reviewed. The above di scussion
will now be illustrated in the context of the security |og querying
application. The skstribedyn Fag 1gsiesy¢angofimpd patttioned imruo $ielda ovat tomainhi dden
patterns in the datunes régills, @ﬁelarfsmhbmpﬁteﬁw intmea&ogbtaﬁ,@htalcm@estl ons.
The above approaches sg&gest that the securit guer I ng apPI i cation

must now support new e AR PB4y Ogﬁggﬁ éStSP‘;é/é Vit PerpRAECH dothoss, exanpl e
is a query to finckilld iihecarhelorsxaapiente segiritepaard lmottﬁpqcbfb’@é/ahﬁrrbers of
thefts or to dét erfor eiery Rdributabhisenly specifiedithorerattshwies thet thastawrity i n
predicting a |ikelguaobeaspintdarbséd in. 1Althoselpihere wag o vdlee spacified fofthdé nci dent
query format (conpypadf-nridennatiritene, die nunthedeftiscidenbyfidry (stilircoasideredii ght ,
year = 1998, | ocatd wel-dbfihdicqudeyt The QRIPRGatsEs thetlle Hanhbe o inciddA@vhat

correl ation query dceud&f atifghtas 109PMNKE edrhOAtchea@uattkAte@Bmpatalf t - occurred
= night, year 15 1988ke sii nedﬂwhela& Wl rEddBn{zB KA kid 93 sBHRAINyadyS tPndn@Rl number
20 between 0 and 1su x%% ik, tﬂ?eﬁ%%@'?&é%tp Eé"%ﬁﬁ'& iﬁue'“ el gdgats that

occurred in 1998 %Q at ex?ocfg {cxt? the'u FF ACCquéllngé’ »di sti nct

approach has two

fromthe original Eg‘l’?ré':% §Pﬂtég’snﬁeé SBS?f% ?IF%SH a]ﬁee(ﬁ f[ﬁl\‘} I %s much nore
conpl ex 25 corrput PESLHRG %Fﬂg plan ??gfr“ frer thiBE 4R Tielhs) ement a
conpl etel y di fier ewtresrangdinede nopsgecined 4t eﬂ*ﬁé“’ﬁlé!\/\ihééld‘?réllgf"l on

conmput ati on, becausey eudtina spesipll feold hehgneeidie dwm@ﬂzgenéatmblusﬁ -Yedte provi ded
(packaged} With t rpearist ohatl thel adrapratgiesn mpdule A62 cart ingerprsethe lgasytlé4,under st and
the interface to tdves thanghoaiyxoner ofphogtritates3De Secidied, Logkalgl didson is an
abstract mat henat i walschenesqrt eqasaladite It Rappreeidiedithathef* Ivalgel i hood and

det er mi nati on Jof thﬁﬂélﬁédtﬂiﬂn1§'u§léli\fvitl€cﬁ1n§§9IosUBfgéﬁ@raM}ﬁ si mpl er nunber - of
i nci dents conputations,_the security (?uar is no longer dealing with

famliar concepts that R SMRERIEIROGIGENR wpEsssnts Eqréli’é]etnémﬁh?m cal events.
In other words) tHOMAHOR{USBER CRMPHICE PRPErAIbAFomPHIar ghipior S8R AHEE at i on,
namel y, corr el at i qiempagabiodevdes s a mathgmatical fupctipnnBniechnyid aP Rugdere | ¢

woul d be far nore kiissinrinfioper gréaterttbaseraquink tp lgwais dithadntetenient eftheet only t he
si npl er conput2dt i ofirsite sehofLdistidoe valeeusfi anyattgibategdonrs ésthedefauld alelnentydi s. 11
J U N 2003 CVO 00/22493kPRT# 39! &40 hulibefBIECTS OF THE | NVENTI ON
Therefore, it is an object of .the sent invention o pr.ovi de a data

m ning technique that cAlheygh; ‘hk?éfrg‘(gﬁ%{?wr‘é iSP e?’?ﬁ iljeqdn the 4 10} onal
querying appl i cat | pRie papeR/dB#can sysqﬂ@aqon-tep igal a5¢3t sueh aﬁ)bﬁ%“@ﬂ%f this
invention to provigkardisueh aienying applisgtienshavnatserous linitgsion, namelis dhayven for
non-techni cal iPserase Amitet fhattherades’siimaginaijort. dor fistandeti bitba secugitiegyardg

appl i cati on devel ojxes sot ihirddabodbasiing axipacjfic gpedtion] the esswen, riohmatter dbwer i ngs.
It is a further obneedstiag ittrhaygbe, wilieihiddehdn firealatad & uather@adraithgre isodn 10

devel opi ng queryi nggangititc dt ntuds thavthexndl yiséfal mormatoein thdigats @sllilies of data
M ni ng prograns i Nody Woshichhiddeh Phaierh§ A fll, GREI WoulWhate Shady sidigssévi ened
but still alerg té?ﬁah'&%ﬁh&t‘%héf@@feta%%e Bteq’ﬂhtt@ if PRLediiYy Per@Yaf thaoked.
SUMWARY OF THE INV %tldﬂf Wag Elﬁll t ? ]ptr e§ tunity gﬁggl on, a

met hod and appar atgéulﬁﬁ§¥9519ead§ﬂ§f meg% Lot

1

| \)cn

east - val ued resul ﬁ user of a
class of querying ct equUB ﬁsqr%scq;\:}{des neans
for the user to is évlag 9‘““% Pt ,utf né‘é?é&? specify
the val ues of 4%t rémayrvweuld ikelygewmmen ansiigt of #ere. hHISteé@) '\HP‘&@PBH‘G%\ let o
receive the nuneric result of that conputation fur that input. Such a node
fits the nmould of easy-to-use, point-and-click querying applications that
use conputations such as counts, suns, averages, percentages, etc., to map
the user's input into a nunber. 25 In the invention, the greatest-val ued
and/or |east-valued results corresponding to inputs that overlap with the
user's input are also conputed and nmade available to the user in the form
of alerts, along with the nuneric result for the user query. Further, the
user is alerted to whether the inputs corresponding to these
greatest-val ued and/or | east 30 valued results overlap with still other
inputs that yield even greater and/or |esser results respectively. The user
is given the nmeans to | earn about those other inputs, should they exist.
The user is also provided with the neans to identify other greatest-val ued
and/or Ieast valued results mhose correspondlng |nputs d|d not overlap W th
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W note that the invention is not linmted to applications for To‘%gw
non-techni cal user. It also applies to nore conplicated conputat

map attri but e X&F2E3: o numbers, such as neasures of correlatidn’V $9r?le“?r§nce
of factors and statistical significance. Qur invention suggests a new way
to devel op a querying application for analysts to review the results of
data mning prograns in a way that lets the user deci de what 15 shoul d be
reviewed but still manages to alert the user to inportant results that may
be in danger of bei rigaosigrd tholsearitvimgs auidemtfhenlnedapeqtos)ts afletant thegese and
features of this i nuakhben tovtHelsehetppward.eadi |y appar ent from t he ensui ng

det ail ed description and he a ended claim 2(? ésrPFl | PTI THE
DRAW NGS The fol | owi ng d IHB @?nls%?r sg)gha XF Jt o8¢ & and
not intended to i mctontprﬁlécrﬁP é’i?tm UHr¥ Aes o8| tye ‘f%é? e tigined apal¥st pe

under st ood i n cofj uriith Bigaw oHindms siel Bidgampaticgisdn daien dBeiemranimerousi g. 1
is a block di agram clompweripsegrams fordilmeklndmfrugerowhalstsymedam thesriguér yi ng

appl i cation, in accaodgute pnogrhmtﬂm@ pudistatisacdl andlygs. Satisical gackages dilagr am of
a querying appl i cat isuoh killkd asengo prodadecd pargratat ajodel, £.9., acegeshivnafodd]f h t he
present invention; Fkbgredictiwhen afthmﬁhg{tbcaﬁsgnﬂeman@ew hech WBRNE@BicRgaf t he
al ert generator jon tRe aq}é%’cfﬁ‘ﬁ gEH%% >Rl QmeQFaPh&%H( 'td1 foldlce Znom30 Fi Q. 4

is a flowhart descr i nerat or generates
MAXI NT al erts; Fig. ﬂélp%@&g% égﬁéglﬁlagl en% ? ehgrr%l:rhod by which the

al ert generator gener at esltid awrerdﬁt@d thattsych Eargputér pregrams kovisdyand thehedch
descri bes the net hodfbyosthisarh Ofilatgllerd h3% bgemeffatsao syaridy diess plo@rAvisX
alerts; Fig. 7 is a bl dwdisinkssdnalysglehaois inaslly kendvat hatt ayMBIAL CWhilbe al ert
WD 00/ 22493 12 genersatRis&e Bt e8inbORMINtR RN have mmdergond @No Qikated

PCT/ US99/ 24029 Fi g. RBhbsli fWﬂM@hr% na PRERAIN H&wftd“@n{’éﬁi pibdre the

al ert generator genegar, B htt%rarl:dlﬁ‘ms ihffuedc Y\&Bx%rg}anﬁi&ﬁ?“ bi ng
&ge dggta??gegyamg:ogg E ae%s‘g?f&r sttan%u?ﬁ? ﬂ'fcgfécegﬁn@ﬁrs o%? Mggﬁ% Uh wﬁ’l Fi g.
alert results ar lﬁ% %894 t§5}5’u % Sr'edc errent at| on
showi ng how t he ser %éfeé é’@i d’r?ﬁ’fé% Sa"?{anhﬁ NiFC 8PY i ngs

at the end of a 10 aggears%towr@wmueﬁrmga%s foﬁéatPPW%%trt for generating

MAXI NT, LOQVAX and MAXTRASH: @k @¥drigeisehdad dbaenarabsseaszaac}wgp\ermhcarpe%font he
al ert generator; Figs @ dhsRtRNic lhﬁetf\llmaa‘{el; lfoglranﬂﬁ 5@%&:&9&%
LOM N 15 and M WRQ}BQE oRhd STH WL IS uPRAdYe m% eﬂ&ﬁ{ ra%sert
generator; Fig. )k4 %éﬁ {Rﬁ%bf%f&p@s%'b sﬁcﬂﬂg%ft% éa b ba ghl %2

nodul e, namely, & gr

15 descri bes a spec ‘?afppcf Of% é’*g’h’ﬁ qu m\q se n a
soccer data quer;F/)l nlgcolé‘ﬁ ﬁ@a‘t“? Atiqgpa ?SZFWE 5%9‘ lop B]?dgﬁ mu !

conput ati on nodul e, §3chdesyiaderdditihe desemtionralae averagpusar. i blie prizcipl es16
describes a speci fi cthrtiidsrtismthadevsiopsient h@A@Yﬁnptd Saputftfisuggdsoen eppsodch a
soccer data querdfi ngoapptedsrnmmt of ddta mimygg progednerfor genteckical usered, a
conmput ati on nodul e, specdicably, danamrodch lof tiding po-eded igenaralanestions. Fingike fhe
describes a speci fi cspedificeestions il wefe dxbmplifipdiin thosbehigity bgiquersimgi n a
tennis data queryi ngapppichtidiobmialufubdtion Bg nétreq@lifythe GEN &S ScRify allthed
conput ation nodul e, diRuReeRlc Rredst. NnbtB&Y, Wl@ﬁm%%mbﬂféﬁﬂﬁdg% tat findsl 8

describes a specysfi Cthb%ﬂc@r‘i’f?t%&%'o?ﬂxt EsttPSrék‘é etRJnda' ehld 2
tennis data queryi NG bcﬁﬁuﬂ%k o c% ra and a
conput ati on nodul e, |

deggri bes a specifi c atI10 E épwé)ﬁ Cf011“°1§ Egﬁlpﬁ ﬁyé%ﬁ 5?{ pof’lgf’ ng an
alert generator in SPH’anY,‘ aPiert‘ﬁﬁu A ?Ibr"i‘m!De

within a nufti-user lé)h theruspireie computer program will fmd the conditions that arc
40  meaningful and call them to the attention of the user.



WO 00/ 22493 11 JUN 2003 PCT/ US99/ 24029 13 DETAI LED DESCRI PTI J D
EMBCDI MENTS The Jaheagnt invention enables the user to find higgeR; ngggrns
in the data usrng only the sinple conputations (such as counts, suns,

per cent ages, averages, etc.) supported by the conmputation nDduIe | 02 of
Fig. 1. It is not necessary to use nathenaticalIy-sophisticated
conputations involving correlation, factor's, influences, etc. to find

hi dden patterns in the d sequent |y, the n n- t echni cal. user can al so
utilize the advanced fun%b?B’r?gfeil qﬁé‘tﬁﬂﬁ’ov‘ﬁaﬁﬂ‘i‘éa dpHIREHr daYedepcg Qi ng
application 10 si ncéathénlbtngéiﬁellqaé‘ohé\)‘érar’élﬁkﬂé@éhﬁ gicrd apestians basthe B t hey
are not al ready fanisingrestadtin, express fnsl answemigosesiuastians isrmatheancrofillhow t he
present invention adoderitirel, eapébally, tgdeahatfkinnaiadge hitad denlapatingrens in t he
data to the secusit yppliegticn €This isgpndyppdssibi if dre develapdranvesss atibedfs tdﬁ)ﬂeﬁl not
overwhel m t he non 15ndeea£tmx@gatpmerral(zippﬁcanohtwtr&&mwlinwngpteg i's
appreci ated that th@oﬁ&‘éﬁéﬂttﬂtt@ga@%@dmh@cdsﬁ BhSEEmMe BbsubiPh EedBH{eBOSG of
illustration and t eweimems Aﬁﬁn%wtﬁes&aﬁtﬂo% Cor%grtggr %lo@gg%ﬁsgétpl lity.

The security guard only the si'np tions
nunber - of i ncidents ange-in-nunber), and average-tinme-el apsed 20 is able
to find hidden patterns [Fsradgatchrmbtirtgséﬁndihglh'reideri paitertisan tieexdangloghe t he
security guard i ssuagpdtheicalyeberity ddg appticateoni the pesgrarmenputtaindentaad nunber - of
incidents, shift-ocqual @sheral Qiid@Hbns at€aieamind@dfor thedealiriQrudld andehalent =
cor por at e- headquar t @&floPAsbphfie &RfHidripYodrd oMk TdsARRiRSk] On Out puts a
result of 10. In adawwﬁs t&rﬁd§§m@ry ?ﬁtt u'b&s rtﬁéh’ée}hastr@‘?ea‘{lﬁ'%
€

I f h f
f‘ﬁgt' tcﬁte' ‘r’gsgl . ﬁt‘é&%’achy\é) E'?dr‘?l'? S%ra @Qﬁ %at?cﬁa ald Xth%”@”i’h ntes act

shift-occurred = n| EH?, g%%ram L ?VO ‘A@teaee?h“a step
cor por at e-headquarters, lt),ipeheﬁa‘fonemt slepisiag thheddn)puts safrsarciReorib3anquer yi ng

application of the peasedets haveedntly®8gied ©rekferithent 3Qthsigfatihy q@érging to the
fact that this nodi tg;ﬂrtaa&er%dld%talrﬂmmgl @éraltn@ ﬂ@te%éét%‘f@@t’krﬁ)%%dgeexcept for

the extra condisg onlomfiplaibRBhdeNbyed HES dpprddififseby | nf orm ng the
security guard that alt o he ten incidents’involved theft. This is a

hi dden pattern, in that ffheﬁeéemrpagh@uartalthmgerﬁmlnclomeerrwea applidqatiome type
of incident when hetd sdatedining appleagion. Hdweereasks @Estidres in esuéryingf t he

nodi fied query is chpglidayion,@héussstthd kncarlydge@fdicusiswas té baterdtt e sstseusfi ty
guard may reach regéiectiang Theadateminingeprdgnhitoperdled @ty on it sbsavdfiig: t hat

t hese inci dent s25 nvahiedltehfitivelfByudtt sdvaseh thdfesSIBCiTd dava AMAEHprogiance t he
ten thefts at corpoggd geﬂéeﬁ&%@éﬁﬁéeﬂfeutm&ﬁx@e 8hF 4B Q01 B Wai | e ot her
types of incidents meﬂﬂ}lo &Ghélgu rcatrom 21%4 élnth%%atJAUI\I'nZOOB

PT/ US99/ 24029 jpfemqﬁsm @frmtsm' o e ‘gﬁ r%m\attvthtttﬁs B e o
such data analy3) T i Lagdiine ot usitig bz SR el iR on

presents the rra enﬁPl? bcﬁ P8 sophi sti cat ed concept of correlation (e.g.,
thefts are clearly 5 cor makaté®edwpprbadhgecomgites O0s sinictiBethds&E usefguery,
such as, night, 199§ @k u@h@t‘ré"@@‘ﬁﬂﬂﬁfn&@ﬁ&dat@ﬁﬁmﬁ@@?p&ﬁﬁorﬁo%enOt need to
formal Iy understand cfgoneia E!u?e%| r&ABE L RAk Bitwe et fhelqabiyRft dpBlidpheci at e
the significance of attﬂﬁh [ &5 hding. ﬁcatenb%agefmtéaqn%egcyrvn agpélatgat' on of
the present |nvepti rgrst%@ﬁrir SRGROh b ASHRLET A5ihe (OB AM).

even &1 sers e.,” th

correlation in Terns
security guard) is fam| |Imthevthirdhapprom:h a aser ut)ﬁzdsrae]usgmg sfprphcz&wenb askwer e
thefts. Thus, the piyasgivhs AR tHeGuiltalf of dad APOR prggiahe Jigsthé reafiltd e user's
query with the ans%t’ambﬁtaﬁoxﬂs&lseaﬁﬁdéw&wné pRoghald Aedffynih@iihessnd

i nvention) nakes it aHéP%%r?'r&uit%ﬁ@QFBﬁté E'%e%ﬁﬁ@eﬁe%h&%@ﬂtﬁ%k@% %
concepts in terns of physical 15 events that the user understands. e

present techni que also provides a nore accurate data anal ysis, thereby
encouraging nore users to utilize data analysis. In the above security | og
exanpl e, the security guard reaches an erroneous conclusion if he or she is
not alerted to the fact that all the events pertaining to his or 20 her
query were thefts. Hence, the present invention advantageously m nim zes
the probability that the user makes an erroneous decision. Therefore, the
user will be notivated to review the results of a related query that may
potentially uncover hidden patterns in the data along with the result of
his or her query. 25 The present invention provides a rule or nmechanismto
find such hidden patterns automatically by conputing the attribute-val ue
strings that overlap with the user's query conpletely, i.e., they are

| onger than and contain the attribute val ue string of the user's query.
Along mnth the result of the user s query, the present |nvent|on |nforns
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WD 001 22493 15 11 J U N 2003 PCTI US99/ 24029 the result, the c']getyij 2003
application of the Present invention alerts the security guar 0 WO

addi ti onal fa&vtosoo(ziz.gé., results of the nodified queries). The PELUPYL%Y
the nodified queries (conputation = change-in-nunber, shift-occurred =
night, year = 1998) is 20 and (conputation = ange-in 5 nunber,
shift-occurred = night, year = 1998, |ocation-of incident =

cor por at e- headquarters, quarter = first) is -15. Al though the nunber of

i nci dents that occurapplicatipn eimhe deseaneeé e dllpys 20saato askequestiiqsrahpet those
headquarters, the results. Ohe tifferemnebétwedn quadra @srying ag@icatioh tr analgits of t he
decrease occurred i rantheygitdl sjuesirgrdpplicaaionfBOBon-ledhified usert fethauiber 10

i ncidents increase Rymzf eh@}@y@%@@ﬁ@&auy\képmgﬁa{eh@m]ﬁlépgg@;ilsp, t hese hi dden

patterns in the gatg ArgdrifKaBbrdRiA Yer&OACAHYRR, filtBhg ERG&rSA/UI i ty guard
may reach about the; e}&g@ﬁﬁaﬁ%&g%tcnunber of incidents at the corporate
. f he ity

headquarters in 1998 security guard relies solely on the result of
his original query, the Siewbbvethppgaprrobbhesidd natebminate the ckimzstapbet e

pi cture of the dat a.haVing ts&aur abopt gnew dommpyter prograngotiivh afandendntaly t he
nunber of incidents diginenfrémehdgedrying appiesatibhavgind hiilen pataahs Bf the agthdent s
actual 'y increaged ayfifdoafidy dddeest tiRNAtrimiclqDleiglof R midadRogianRuUber
query illustrated above, the present 20 invention provides a rule or
mechani smto find such hiBidhngadetamyging nregram with ¢ queryingswplieatiog t he
attribute-val ue st risigslytagitageyrd differant programytoeether. Juergforsoirdres el y to
find the great est - valotleng teesmptifyathe corhpleatcompblatienswflthiedat niinigg prégremar e
over | apped conpl et elAlstythd weer ssléniust lgqarantyotinteffaced, driedot thagueryaigied resul t.
Along with the nesuldphdatids@nd snélfvethe ddtdmindhe progsamt In favg e u38r gy or s t he
user to the existengRveio ledd aathird iletrae\ad el ShidhNBiks iddath@uang! ements in

common Wi th the user;§:4uab¥h rfif@hpplRYEod.Ne greatest-val ued and
| east -val ued results for the change-=in-nunber conputation. It is

appreci ated that the grediggleclyairereemppidng arslsreusing dasel stressuries & ppoitde t he
nmost i nteresting i nfdataminimgcamputitond sthacht dramputs faaloss irfluepegstarnent t o t he
user's query. | 20gereralation deesaroe sienyilify theanathematidal pimitiues férahe aon-t he above
i dea of identifying tedhdiddl esl.eThe nal-teehniasldiskeRi L stVcelBdedied o @Rlcishmt
overlap with the usehess stiiefidal cohdepsee ways. In the first extension, the
present invention presents the user wth 35 all querjes that gverlap with
the user query and have d:r{%‘?i[]yegf’s-‘%!‘%%Bo‘éﬁ'@@fﬁ?l‘bﬁ?{t%"%% ‘Yg@dﬂsﬁ@o
(hereinafter referr gk aBeshionyahauf hissesids @b drtp ayning Pegsramalse €oesadtng t he
security |og apgbi catnphfydbe mathsautieal painmtivesh el hegointiang-cliclappplicedenss t he
query QL = (conput atsiroplify tead@trangbqiteryieg hppsatpnshuch as tesesuritgtiog ni ght ,
year =1998). The r esuwueryiig dgpdicapiar becliseitlse Aéh-tecBriicdl amersdoet het lmver@getct | ne
for di scovering incipglegramniiigtodeac dsk @eesdbns andhOQosdé3zdnbratly herhit@200
PCT/ US99/ 24029 ni ghtsitple:@ARomatldal gsiditivied Bucht RQuig ivktaged arfdferebngiys, @ =
(conputation = ager agg-zd SR ARBESY 103R1akd tQRFNIchIRY ertts M e noniebilica)

overtaps he duery cher beudlrcy MR ARGL AL AR LAl [ e
user' s query QL havifig g LUl todtRahes LORL ook or Hifcheatht, Bt he

uery B = 5 (conputatl on, = .average-tJne-£el aps . : [ = ni
Quarter = second)” Al P st ooty gt o sngt gt
result of the query OPPLEXYIRLBFIEP&rPIIcal 8 hge- t i me- el apsed, quarter =
second), which agerl aps @orissqienl19ats mafiflg P gedniedvel wathypodveddagizkwi t h t he
query Q4 having a resihindfrR&tREs fchiith far [ SmpldDfotneRgechhnichl dags. egul t of
the user's query, t%t@fe@ﬁﬁ@@sdcﬂ‘éﬁmtérﬁ{lhﬁéﬁde% SI&' Rt lanklystSor Security
guard) to the exi Ste%@ﬁisﬁéat%‘lﬁﬁn Ruseld il Samg ﬁclgécﬁe@iﬁ %ﬁa‘fﬁ{té’eeﬂatr tﬁefs.”'t
over Sent _invention

of all queries that e aer ry.. AI'so e pk n

provi des the securi tvebwgfﬁcweﬁ%aﬁeeoiﬂlgﬁa i[mePF 5‘“@8“%81“0%%? ARPpiMeg queries
to find a maxi mal |l y-val ued query Q4. The 15 maxi mal |l y-val ued query has the
greatest-valued result of all overlapping queries. The present invention

al so provides the nmeans to trace all overl apping queries to find a

m ni mal | y-val ued query. The m ninal | yval ued query has the | east-val ued
result of all overlapping queries In the second extension, the present
invention alerts the user to 20 other queries that have the followi ng two
properties: the alerted queries are not related to the user's query (i.e.,
the alerted queries do not overlap with the user's query and cannot be
traced fromthe user's query as described above) and the alerted queries
have the greatest-valued (or |eastvalued) result of all queries that
overlap with them In other words, the 25 present invention alerts the user
to other maximally-valued (or mnimallyval ued) queries. In the third
extension, if the user's query specifies nore than one conputation, for

) oy S - o " b



3~ present invention alerts the security guard to the query (1:4 Nzﬂﬂaz
nunber - of | nqi,g(am o3 Shift-occurred = night, year=1998, |ocat @R Rho/24020

i nci dent = corporate-headquarters, type-of incident = theft) and the query
(conput ati on = change-i n-nunber, shift-occurred = night, year=1998,

| ocation-of incident = corporate-headquartersg type-of incident = theft),
40 even though only the nunber-of incident query yields the greatest val ue
VW0 00/ 22493 17 that qverlaps with the security guard's query. 11 ~I UN
2003 PCT/ | JS99/ 24028PHaden @Eiﬂﬁ?réauﬁtﬁelﬁﬁélléﬂﬂbwwf NEESGnt Ba WMt there are
obvi ous vari ations tefestibe wbeledumase afhoneg 2 fup mexiagpregram e figdibidgemg
application adds a patgus atthodate.oHenes, gonmateadesioatde thavke peserandughcly and
presents the 5 resuitafak t¢ hdataaddag progrpmtthitiseps the wedthtdugh atleesiheas
conput ati ons selfct eppdigd tdequsyitig applidationpheechatised niaked the decisisesn (e. g, ,
the security guard) what dRMRIbea¥PeGed explicitly to abstract mathemati cal
relationships in the data, Instead, the present. jnvention alerts the user
to queries having resul tdnfARVeiscasEoVEERQY be Histratsd in Bs sonted 9y thene
user's queries. ThesesMEkt Weaneyine applicativar Thaseryritnlogravarvingepabieaiont hese
abstract rel ati onshimust iawpfind hiddgn phitamia thodgranewell hearmiver thestauval ue
strings of his Huer gemdisayuestmnat The bhdve-apptoaehes suggegisthatfthe keeudlydog ed
queries to find resyghérginghpbli@itien gnsahew sigpan e, hedenidiastiy ophisesudd s of
his original query.qldiespsesent invention alerts the user 1 ~to the

maxi mal | y-val ued (or m nimally-valued) results providing nore insightful

i nformation about the dat'd SkpIRISUS 2suBYde findgha feusancesshaisorelatsd, conpl ex
mat hemati cal pri ni t Mtbdarggmempersiof shefis|or geddiaming the shéstiealtp sieatficonis t hat he
or she can assot} at &ctorphygiediatinge dikelihiot lof thefig In keapukgwitbthe mipibdenf-s, et c.
Theref ore, the inteifcateat fuary fdrmag(rempiuregiol & rappbler-o&ircadenct sitift@cpredent
invention i s no nore mghtpyeax=t1088, béwionrifdndideae =fcorporite-hesdghitéromhew

queryi ng applicati oBerrdatiGh@why ftefefihed ad REmpuRGiyL AQorplRlibS, 3hifostcafred he
present invention is gfiegdat vq9ng) TR ANtheRbREILIDS qhddS IS RAI Anber

meani ngful hi ddggn PBLLRERD hd 1liRGARlANE Qénériﬂfo‘ﬁ%em'éefn%@ﬂl i3 $ifat OF
conputati ons. The qu{L}\%e'a %5%85‘&}% z.'h‘éa c'icgétﬁ%sﬂl %tolagurpédleﬁ%f%ttt.' BHPt'ﬂ[s' on can be

used with any conput r]]q}?h? DS, 20 ute-val ue ring ' to a number.
The present inventi SPPTE geal era f)?)\ élﬁgﬁ'i cable to all querying applications
defined by the |ogical f st therionglatibn Guery idquibudistinegfromvhé origthg. 2, there
is illustrated a bl gakiddi sifccant 0brrélatdéh QueY WivEF e pluck aidré Borblex h

i ncor por at es t hes pr gg@phtatiby, et dtRE wdzds eRd prabrladhmdrihs &yisdddmart aFi 9. 2 adds
an alert generator g:?.:gte@el& B C¥inPGte ARG a Pl APp S tHeirdw cbrrefafibn

sinplicity, el ement g,580MAod Bebdlle stchGPEdninBOMMRRatidA it BaRea§RN 10 Fig. 1

are denoted by the . er rﬁ% lLerts the
user to greatest-valu deﬁ(%i{)krﬁgf ng‘ﬁ{&%@]}%&ﬁ% }E“na d os\gFel? é% W th

a St.- X
the user's queries (‘P&eer.st,an hee ptet %%e%:/@é &Y SROBESEPIE  her ei n), or that
|ie conpletely 3@tside tI$ecamsiecorselhtionels @h abgtasthmathemgtidal cenceptt(hears eieond
ext ensi on descri bed phati@idn)of 1ikBl§hdodRuE derRetingiddf spatRvtdlenifanad)ert
generator 201 and t 1&@%&@5&9%&9&%@1&4@&%6& WaiiR! thels@driePpgk$t i ng of
the user’'s inputs ;i) Q%Z&% %@it%anl GRS E M HE8PiRA38 InfBdidtely

e the E?'sgiegg o i ﬁgyns cal B¥er I bt YIRS, et il ertrad 1 RER LI -
attribute val ues caxr§l hgs‘g" Pﬁ‘;‘?%g°¥§‘e8¥m§‘éf’ J:’orrree?a tst%g’r1 o{]gavs\gtos%)ﬁag dgacfin?}iute

val ues dat abase 206'° bcaE‘fojF' “(Péfllqa‘%e 3‘??}0{% ga a{l/ b segig MSgLWé 20ai 1 abl e
to the alert generatYfFPsgLn yS‘?’ﬁiSV%RIFSEO“Q“r‘?é’Q“i’H@‘ £ SETILY, BRALC fijfs on

i denti fying which qdéidilgdagyeriap with the attribute-value string in the
user's query and tiebreak rules for resolving ties between queries that
have the greatest-valued or |east-valued results are known a priori, the
overlap and tiebreak rules can be pre-stored in an overlap rul es database
10 204 and a tiebreak rul es database 205, respectively. The alert generator
201 generates alerts (e.g., alert notifications 202 and alert data 203) in
response to the user's query 104 based on the valid attribute values in the
valid attribute val ues database 206, conputations in the conputation nodul e
102, the overlap rules in the overlap rul es database 204, and the 15
tiebreak rules in the tiebreak rul es database 205. The alert data 203
contains information about the alerts generated and presented to the user
in response to the user's query 104. The alert generator 20l provides alert
notifications 202 and alert data 203, and the conputation nodule 102

provi des the conmputation results 106 to the output nodule 103. 20
Preferably, the conputation nodule 102 and the alert generator 20l can
synchroni ze their output using a comunication path 207. Those skilled in

o o o o Y o, o



30 conputation nodul e 102 and the alert generator 201 can be ;é%q 2003
synchronl zi ng_out put and executing conputations. In Fig. 2,

comuni cati on ‘ﬁ%\?(ﬁn%7 can be used for synchronizing output an’EICT f@‘“ﬁ&
t he execution of conputations. The operation of the querying application of
the present invention 35 as shown in Fig. 2 i?()descri bed in conjunction
with the flow chart of Fig. 3. The input nodule 101 provides the alert

generator 201 with the query 104, consisting of an attribute-valued string
S, and a set C containing M conput anBJEEl&éE.l!@JhV_Elﬂmt step 301. The
al ert generator 201 deter fb‘?re ft1§$‘r?b2$crtbpﬂxg§ sgmqlb\ye% 159&1 wd%lé{ %g t he

valid attri bute val ues. 4 % ase 20G

at step 302. The valQBIngfiec "Yﬁﬂg i3 8 ”]C mo aE}‘W Q8% TdHRBE90/ 24029
each attribute in tl‘ﬂée@fr}?iarPé’lgatf@sJ@’FslﬁP'@ éﬂ’ st the valid attribute

val ues. If the val ue of ani aabihet bbfe& of thié MPerRidnith Providesdatieheiingi ned to be
invaiid, (i.e., theparhiaRhrcdnpR th 8sd@en FQURE-1BeRNGI b8 MAlchd nfkkr i bute

val ues), the stringQaksiaat aﬁteslas aua@mg@}gahaaqoeeevééder@tb%aa d&qtrﬁlmngat' ons
are set to FALSE for t?e%%’ fﬁé}ﬁ‘ e set C at . However, if

the values for all af butes 1n 1 gtrlngSare determnedto be vaI|d
the string Sis declar ed It 3 abfarthenatj ¢adi o fthisrinientien vaprogde sttedhniguarnd al ert s
are generated fao t kievejoping qierirad applieqiodd Bor athlgsts apreRighvethd Eeshlns efdatd ap
rule Ois a functi omihfi@tprbganisue adtdyrthdiidiethealseratdcide hagshoRdand S as

inputs, and producese@eRePbeAmIr A the bdef UPintortafd 18&Nts that nidy@eoverlap rule
returns a tnie resuld,.édigq string Ris saidto "overlap” sfring S. In an

enbodi nent of the present iInvention, the alert generator 201 (Fig. 2)

applies three types of overlap I‘U|WM and 1 S
commonal ity rulgs. In al 'm ag&ﬁsm{c% (ﬁﬁnhé‘ RO AR, %Tetmotae %napgae fysthe

val ues of attributes 0 reetc I i d t ring
rule, AR 9, retur%es ﬁv e 18 etg glesiig 8% ?'i‘es“via © es gare
attribute in stri ng g §8t}bec%‘lff'§s SB‘r‘ed&ﬁas‘E% erémgéﬂﬂl“'ﬁ‘g % he same
value. String Ris BéltuFTyh‘@;g #p ’§?‘|“?“ﬂ‘§° Sfm?aﬁé Ssr”tﬁlaélUEG' returns
atrue result. It |é‘a Bh &2 FUEE @ computating 18 spretfyit Vﬁ*‘éﬂséf\%ﬁ lI“P“téil‘\R@ltyi’éﬁreturn
atrue result faf O(IFPUtIH)thaT ReMpUleHe &g ta gegeiMedhe @(TFFHCS)‘:SlllY%ftth?tns a true
result if and only iconpugtipndot thatimpet. iSucls & modgl f8s dlesnowd ofieasy{tousexi st s)
in string R and hagothendatiek qaktytng PplicatignRhiasuse compentodud sughad string S
if the superstring rdahfts2unisghudragesapdridntages it tto nlab thsurRpPpimat e t hat
the superstring wl Ipuglpsays return a true result for QR R). The

comonal ity rule, O(R S), returns a true result if and only if strings R
arid S satisfy 28e fol | ovifithe byygationtheceseats)-valned and/ar least-yvalied resiis
attribute A having tieEespardingdpueryththeoeveriap Mithdhe wegpinpgt areajsot here is at
30 | east one attri buosmpBtddranstmadepviilatieto theusen acths demi 1>fya1¢rtﬁ, slong maths and

t he val ue of the at tthe buneriBraditlt flertbe user goery ngsrtiRrathd uSyr isaletéd o) there i s
at | east one attri butletierithe BiputsrgriBsponding nothesregresisanvialugd iand/st lekstg R and
the val ue of theoeat tvaldediresulisdvbilgs with Btils bthen@putk tiaid dield evBh grdags alt/and S
have certain val ues lefefRENR YekpectiVElyC TRERRRY diverl M theh@ tdNEEn abdut Ue

result. It is 35 appch@s‘é' cﬁﬁé’rqnﬁﬁ’@tshbiﬂl@ R BARRAThd Ysef 14l a0 rMnd@d WRY e €L UIN A

false result for ﬁpenﬁ ti,’s?‘lvh‘ﬁ dﬁl’icf/bﬂgasRv ﬁ”«%{?ﬁs gﬂ&%her
attribute-val ued St raoﬂ% RN m;tovaﬁa vﬁmnyonﬁuthsrwaéﬁ yeturns
atrue result. appreci tedto
the three speC|f ed the %JD fﬂﬂ’aé(%’ﬁp mi')t Cﬁ]g’ztg fn and
other overlap rul es JHEPIBS Sesiop; i ?'i?&r%"é ?Sé?r For

exanpl e, instead of @epeqtmem)ﬁgereﬁumaaro%m teayedlp with s2ifut es are
comon to two stri ngeorrespandngiputs rul es can determine if one or norc
attributes are comon to two strings. 5 Tiebreak Rule A tiebreak rule
selects one or neither of two attribute-valued strings R and S, which
produce the sanme result for a conputation C (i.e., C(R = C(S)). A Tiebreak
Rul e can be expressed as a function T(R, S) _ P, where P =R if the
tiebreak rule selects Rover S, P=S if the tiebreak 10 rule selects S
over R and P = null or any special value different fromany valid
attribute-valued Stnllg if the tiebreak rule is unable to deci de between R
and S. In an enbodi nent of the present invention, the alert generator 20l
(Fig. 2) applies two types of tiebreak rules: |ongest string and shortest
15 string rules. The longest string rule selects the string with the

| argest nunber of attributes selected by the user. The length of an
attributevalued string S, denoted as L(S), is defined as the nunber of
attributes in S which have valid values other than "*". In other words, the
alert generator 201 (Fig. 2} selects string R(or T(R S) =R if L(R >



20 (R S) =9 if L(R < L(S), and neither string (or T(R ) ¥ huwUNi2003
L(R = L(S). ;Qagmﬁh&%t est string rule selects the string with SFBh1§St
r

nunber of att utes selected by the user. In other words, the alert
generator 201 (Fig. 2) selects string Rif L(R < L(9), string Sif L(R >
L(S), and neither 25 string if L(R) = L(S). If;is appreciated that the
tiebreak rules are not Iin1ted to the hvo specified herein and ot her

ti ebreak rules may be uti ed.by the alert gen tor iﬂFl Alerts
I n an enbodi ment of the y SN ?R/%t‘it*m&ﬁlmac‘g/ ai‘fegrrfsué nef VGH“Q’ZDl 30 (Fig.
2) generates six typreEeases e dikelihood Hittbese resuka will horegiimteresioNawser MAXTRACE
and M NTRACE al ert s Aftes@H, tbf:setrneﬂta|araerm@rew¢<tr¢mbélaaélmestdé@lf theugks’sai | her ei n.
A query Q consi sti ngriginahquexy.t By belatengvht medinsallyivadned resattd taths esers

cont ai ni ng M conput guemesshy fifking Qife that thedaré soipmon etednasn ithepuser’§ qudrhe

al ert generator 201anBasefhetiss thheyibldpht maxienaily aluddrdstiks, shentergiener at or 201
generates the LOQVAYcrbdaMubllikMndobTat MdVeduttd il MOST RAGanc @ dn M T RACE

alerts when stri ngstﬁgtehg@épg,@@tdeﬁft%ldnge feBfitsL OQVAX, LOQM N, MAXI NT,
M NI NT, MAXTRACE, and RACE condi tions, resgectl vely. Preferably, the

al ert generator 20l gener‘&@é@tet‘h?éﬂwlét’ﬁtn@owﬁIt% gt toeppligaeergder ther t he
query Q MAXINT]0 bondediniab@es8 M@lsoopiz4 a@mpEyopgdieaed 0o@patatidnsNhT,
LOQVAX, LOOM N, MAXhiiCHiribatedvalddsiduhGhbas,esntlsas ikeestireabécdrreiatianf i cati on 202
(Fig. 2) contains aifiende bdfacioskeamidistayistig! fighifidamer Our igjentibresugoegasis at i on
associ ated w th thengatwiy ©aek88p a Ghylz@pplicheibh fdrGahlyemn (@t v el udes si X
other fields, one f?ésu@t@%?dﬁt)(?rﬁm ?d gBdrhs inlBACAY @t lEt@%@ﬁs%fBecﬁdcexWa‘% can be

set to true or falsgpoliA¢ Gaté @txtﬁta é&@t&ﬁéftmg {ofighoBhE reduis DI NG
ener ated, respecti t utation e ert data 203
?FI g. 2) cont a!ons aYlf )ﬁl’l selggla G%H’ 108 alert data (i.e., MAXINT

Alert Data, M N NT Alert \Drtoas oihél‘:(\bﬁéétsl@dwdnm@s Bt fzatuteQ@itiNs AlvemtionDat a,
MAXTRACE Al ert Dat a vall Bétdvh&ARE AbgatenDitbm) the amaingaletdile|ddsctipdbn aahthai ns
the actual Alert Datagp@t@elcfauand preferably, a third field containing alert
data error information. The content of the th|rd f|eId deends on the alert
type (i.e., the28ontent of theBR PTIQ FHE DR AWINGS tal ns

" MAXI NT Alert Data Error 'T%&omﬁ %@ﬁﬁecﬁ@é&&ﬁﬁtdﬁ%w&%’ﬁq’a o@xatnh}ﬁ
alert, "M N NT Al ert, Dakadeh (@it f@ Fﬁlvéﬁtbrncé‘glefspﬁle e?d”i'&qll bbdh t he
a

1 atert and ol egint shy s Eseathidl By gsaugR Lt 1

is possible to represent t
different |ogical parti tllbgllnug.a &@meﬁommdoglcairﬁuMenin@@mmmm tionis
used to find (oR25unemetying ﬁp])liaittcmi, mudcesrdbneedvidit the pgonayi ng t he

gr eat est - vaI ued result t t verl aps,. W|th he strin ser query
The term"string" an 28 ?fg g@%cﬂgﬂatlrﬁfl%?%hangeabl y

g ﬂgerygllgéi
herein. A string S, 3 ?céaé?rlgtaf"e’é acnﬁ%""ll_t egeqt nEetiQlgndi tion i f and

only if the follow ng Corﬁﬁrﬁisﬁtf’f‘ov@hﬁttaééch'éfn'g%’e fuhtio tRE greftpeci f i ed

overlap and tiebr ea?eﬁwagﬁ n the q&@{ﬁ?a MRhhAPEeprt@Nd e (05, LOQVAX) >= C~(P)
for all strings P overla pr.eci tedth the LOQVAX

condi ti on can bé0nat hemat 1€a4 isya ttqvegha@deecnb@a thesmethed by edtictade ddset mum
condition, i.e., findénemtar gmcmtesmm'ﬁnk:ns; ng The manner in which the

o h the flow chart o EIdE te%S%é‘%@? ipgtaS TR Hon BE i BERIHOF o 7"

Wi e flow chart o & Vi € al er
generator 201 with t&§78%% rgﬁn?f'(‘)tﬁs F 8lefty of an attribute-val ued string
S, and a set C contai ni ngFill Bf aClivwuhbA thad describésthe méthod byGhiclatheateep 601.

For each conput ati Onyeferatd gendrdteS EOQMAXMlertst he al ert generator attenpts to
find a string S, ~ongaa that satisfies the L condition for the string S

and the conputation C, , Kigi7isAiflaychag thay descapes the msthoddytwitich theialesak rul es
stored in the overlap ruI es dat abase 204 and the tiebreak rul es database
205, respectively, at step WD 00122493 22 11 J U N 2003 PCT/ US99/ 24029
602. If the alert generator 201 finds the S, LOQVWx for the conputation C'
the LOQVAX alert notification for C, is set to "true" at step 603 and the
string S,~oQVAa is output as the LOQVAX alert data for conputation C, at
step 604. However, if the alert generator 201 does not find the string

Si LOQVAX for the conputation C' the LOQVAX alert notification for C, is set
o "false" at step (05. The steps 602-60S are repeated for each conputation
C inC(1<=i<=M. The variable "i" is increnmented by one at step 606
until all of the conputations in C have been dealt with (i.e., 1 > M at
step 607. 10 The LOQVAX alert data itself consists of three sub-fields of
data for each conputation C,. The first field contains the description of
the conputation C,, the second field contains the attribute-val ued string
Sl LOQntAX that satl sfi es the LOQVAX condl t| on for the i nput query 104 and

T ] a4 1 7~~~ 1 A __\
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30 (1 <=1 <= , the alert generator atterrptstoflndastrln

t hat satisfieﬁ, g@‘b N condition for the string S and the co g’??n@
, utilizing t & & ap rules and the tiebreak rules stored inf% ap
rul es database 204 and the tiebreak rul es dat abase 205, respectlvely, at
step 702. If the alert generator 201 finds thcle2 S, LOQVIlN for the conputation
C, the 35 LOQOM N al ert notification for C, is"set to "true" at step 703

and the string S,~oQWN is output as the LOQM N al ert data for conputation
C at step 704. Howgeesrator generpicssl @RMIQbalentsat or 201 does not find the

& %set to ral ot ar %?%’%“% ﬂ“@%ﬁ“& @Mf BYSRaLEE 6% or "enoh
conputation 11 J ee’&?‘%b é%f‘) Usoo/ 24029 23 C, inC( 1 <= i

<= M. The variable "i" iFg.i9isadhmnheddbyribing thd methep bydichthehledd | of the
conputations in £ ha¢gerbeeperteatd MINTRAE &erts;i > M at step 707. The
LOOM N alert data itself conS|sts of three sub-fields of data 5 for each
conmputation C . The firstfigild4sciiss aspretinisnmieaeratang frihdoiler gens@fput at i on
C' the second fi el diewhickiaht rereltsare preepmepwed;ued string S~LOQ\/I N t hat

satisfies the LOQM N conq:llé 'lqrheE&[beEQ“s‘p FIHBENM at 4 thtemsivd field
contai ns the conput
iti %hl(ag)ea?ﬁédtwte as @ﬁm;é{% WQW va ued result

MAXI NT conditio
rmax that overli?) " he string in the user's query, and there is no
query with a string haV| Rig.d 2rdisplidyls th Bab€iart fopSererRingMAKIOYELOEPsAKhe
string . A string Sna/!ngmhleﬁsaangheo%?ﬂlmdp&au&]bfﬁﬂéaf&ndltl on if
and only if the foll.gyiRgrconstraints are satisfied (for some pre-specified
overlap and tiebreak rules): S,,~Axi NT S~L | AX and C, (S, M~x~NT) >= C; (P)
for all strings P overl appe-rg dispdaystthe Aepveharber saneradingNREDTy LQQWINAXI NT
condi tion can bé5gensd MINIGUAEE aldres usiol|toawpignizdthepesatidnmd tE; M ~NT over | aps
the string S and C (gSl,lW@OOFNT) >— C (P) for all 20 stri ngs P overl appi ng the

string S, MAXi rrT. IS dthat
mat hemat i cal | y char act e %pgdag ﬁﬁcc}%ﬁﬂﬁ "ﬁpuﬁm%d“qe’fl ndi ng

one gl obal maxi num $Fe pgr etrfson may find nore
than one gl obal maxi num g Ilmwes&%ema@ SRR lbrﬂem&fbtttﬁ'@mﬁhﬁﬁlbdﬂ@neratOr
201 of Fig. 2 geper ghege |S%Ee?hﬁ5hﬁer‘y %Bﬁédu%ﬁ%nhﬂ %Qﬁ‘hféﬂcﬁeh%to‘{“t the
flowehart of Fg. dug Toenpiain RO BEAK dasul Aocal Shietigpe” ator 201

with the query |04, consisting o ute va ue ren ahd a set C
cont ai ni ng M conput at i ongiig.{l6des@bes .a.sp@@c Mplenerpamcﬂﬂof tF@outeatchodule
conputation C, in Cf@0usgidasecder data peryingapalieation gahigngtorleZ@knatateenpt s t o
find a string S, thiahHatcbmﬁau&abhafddate, inhe codthdTwitlotdipidsent ifiventibAe string S
and the corrputat,'on C tl|l(f t he ov rla rultes a&gthetlegreak rul es
stored in the oVer r ulfd < 8 25p 7" ‘h'qn FrACRIARgR ofthe MpPEROGWEahage
205, respecti ver, 3 aﬁ?ﬁ“s ata QURLying applicgipR FUlARS ahaler BRRIAORe stri ng
S, MAX=NT for the 35 aeéﬁﬁﬁmta&iﬁnwodﬂll’felwrmn%wli th§PreseptdRYSTéAtf or C. i s

set to "true” at step 40Fjang Jel&itRkn! SB&M%MQ léxhéﬁtltlénso L BithuBfodille, MAXI NT

R o T B MR e 2o

alert notificatign fof a('fompgta igp mogtuie 1 as°§°r f’c ‘%’T@b h&é’éeseﬁxﬁgveé’ﬁlgﬁs 2 4OS
are 11 J U N 2003 ~i ' ORI 1IB28Gitech/spladfc ddfleNeddtisrephaquetyingr each
conputation C, in Caf plicatieniutifizinan aldfezeviaratorith BccotdantSwith eegiresthed by one

at step 406 until alihvédtiohBn&tRmME RithiBRmiB-(sehaioh@en. dealt with (i.e.,
i > M at step 407. The MAXINT alert data itself consists of three

sub-fields of data for each conputation C,. The first field contains the
description of the conputation C,, the second field contains the
attribute-valued string Si MAXINT that satisfies the MAXINT condition for
the input query 104, and the third field contains the conputation result

C (S, MAXINT) 10 MNINT Condition The MNINT condition is used to |locate a
string q having | eastvalued result rm~ that overlaps with the string in
the user's query, and there is no query with a string having a result |ess
than rmn that overlaps the string q. A string S;h~, NNNT satisfies the
MNNT (S, C) condition if 15 and only if the followi ng constraints are
satisfied (for some pre-specified overlap and tiebreak rules): S, ~g~NI NT =
SiLOhtIN and C (S, M~~Nf) <= C,(P) for all strings P overlapping the
string S, MNw. Preferably, the MNTh'T condition can be generalized to the
followng: the string S, M N NT overlaps the string S and C, (S, M-Ni NT) <=
C, (P) for all strings P overlapping the 20 string S, M N-NT. It is
appreciated that the M N NT condition can be mathematically characterized
as the global mninmumcondition, i.e., finding one global mninmumstring.

Y L Y Y



11 J U N 2003 WO 00/22493 PCT/ US99/ 24029 25 increnented by one1 3¢ HIN-2608
until ali of Higepegput ations in C have been dealt with (i. 559V

step 507. The MI~TTNT alert data itself consists of three sub i el ds of
data for each conputation C,. The first field contains the description of
the 5 conputation C,, the second field contaiyyzs the attribute-valued string
SIMNNT that satisfies the MN NT condition for the input query 104, and
the third field contains the conputation result C, (S, N~~N~NT) MAXTRACE 10
MAXTRACE (S, C,) defines an orDETAILEBXDBESCRIPTIQN P PREFERREDN, where To
satisfies LOQWX (S, C,), T~ satlsflesgmm{w@m C ) for 1< j<=N1, and
TN satisfies MAXINT (TN_ Alternatively, To = S, T~ overl aps T~| for
1< j<=N-1, and TN sati sfﬁb%PWtWe(“FN‘ enab¢;5)the JesBlOMIdTIRAdE paysESioN

enabl es the user t otherdatreusing enly thessimplswcemipappions(sudh asuwepngssune, fi nd a

maxi mal | y- val uedS qupergentdges, avgriges letoy) suppomet! igyuibie gohpstatitremgdelatlé2 vf val ued
result of all overl @il Nl ignemeessary euseanmbematicalipvsephistivated! ert gener at or
generates MAXTRACE abmpiitatiérs iffestihp Reftelatio; anjtotaCihil@shcwd, keft. tdend higdénchar t
of Fig. 8. The inpupatidpedinahd Qita, pceﬂdeQ@&ttweleatoﬂrttchgeaﬁﬁs%t 8dn AQlutMzth the
gg% ﬁt ;?ﬁongo ?%‘5' %édaga@ed@ﬁhc%ﬁﬁlh lf'(%tgléc-lviﬁélt:l% pRistidafdl q%crﬁﬂ aﬁplﬁ@t‘ionﬁ Céf (2"
<= i <=M, the al erfatnf]e%%it‘% [[ator atterpts too g”%% i\&%@g %[glﬁ tahg string
S and the conputation , ut|I|2| ng the overlap rul es and the tiebreak

rul es stored in the over ITap followesg dainabasetidn4f howd tielpredenetvestionradies

dat abase 205, 25 regpeanpibifityyof fmdirgtiedddCiittednk it the dalaas thaaroeigtiey 201
finds the MAXTRACE goéryindeppReatiehdl b @ftnfer thith@ M TRAGH:ch @kd ndtot 1 i cat i on
for G i set tos"tiugs tcéqtusét&e %Q:?seamt AagrdYP 8N e diate PHLPHE s8Ririly1e
MAXTR. A. CE al ert datkggt 1%9& & ?‘Sl}pg ec;} f‘i‘atx%’@%\‘?&’ﬁ%erésgx%tt he al ert

generator 20l doe & VA lcabl conputa he 30
MAXTRACE al ert notlfrf 83&1?% for c, rigg SEPPYS “Tt)étl at step 805. The steps
802- 805 are repeated for ThastcucionpuirdtiealingGyith asnlﬁ:tt(eklmgleicomputdtionsir he
variable "i" is inc{egenimbernf-infideas, chbgge-BGmmbet) inddverage-titheelapsed

conputati ons i N2 havgideedigaddn ;Yt!ttteﬁts(dsn@, the %res?enan@;ttncﬁt ep 807. The
MAXTR. ACE alert data itself consists of two sub-fields of 35 data for each

conputation C, and a var VPherammbdhe seudygURrdbisshes H’&tf’é}“’fheépé‘s“%ﬁendl ng on
the nunber of stringyery (Fempwatiopsxrrnperof-inpidertashifcetpyred & mghtCyear the
first field contai nd99hdoueisuimdidamt sfcortesatebngdquatérgrand;theisrguritydogecond
field contains the mueryerg applisttionrgpuls a restlhef MAXTRAdEOn Fodisplagmgshisi ng T~,
t he MAXTR ACE abert rekaltathe querying appheatioad 2 $16dcAPihOhtiaBldISARé 24039 26
addi tional l'y cont ai pgadne tigethéet thatehélres@lt of 8 edidiffediguegryt(Bempiitaiiftg=T~ and a
second data field f@imbbeotTead] shfobQEHdl= £ ﬁtT ydar =MIVE ROEkiMLd =~ TTRACE

(S, C) defines an N ident = thefiPisMi&y &0
satisfies LOQM N (S%ég:&;n? C§$§§?l géédedsaﬁ%d\;ﬁﬁe mm o ,thef 2}5 1< 1160< N=1, and

TN satisfies M N NT (TN_;The@uprying apekipatianaditye pwntzmsentrpn Bertrthaps T~_~ for
1< j<=N-1, and PN saedusity gearfka\hiTfaqt TNt this ®0)hﬁe1imeerryllmnncﬁt¢ hisct i on

enabl es the user t o otigarbqadry exappt fot thosral capgitiog typaerfiiadden =ftheft) a

m ni mal | y-val ued queligrebylinéoriming tialstouritabuaed ticgu el yf the thpimcidomts irvadtedval ued

result of all over!| 3. Nohilter hi@den paeridNHAL the Bedtfitychudrd@agher t generat or

generates M NTRACE abfddrfed Witll@RaypLHAntidet Wt eHMetdsaed thegheN Wy, Char t

of Fig. 9. The i3Bputdm gM &f t'hQ?nle ;ifsfl afl ‘?ElEant?{bea[ &hcl%%né"ﬂh&th the
query 104, consisti Qﬁ’e%z xfﬁr}g% I‘e%cl\( té?xgm Her’ﬁ a§tehotc
(e 2 one by gfl m 9% el O
string S and the corf %é GHS £Y C.? é‘??réﬂwtytﬂoé%aé‘?m’uf he

tiebreak rul es stordd ?Fnt"ﬁé e AT tR$S 10 s eﬂé?t‘ﬁ@’a%‘e 96255t he ti ebreak
rul es database 205, respectively, at step 902. If the alert generator 201
finds the M NTRACE 20 for the conputation C,, the M NTR ACE al ert
notification for C, is set to "true" at step 903 and the M NTR ACE is
output as the M NTRA. CE alert data for conputation C, at step 904. However,
if the alert generator 201 does not find the M NTRACE for the conputation
C,, the MNTRACE alert notification for C, is set to "false" at step 905.
The steps 902-905 are 25 repeated for each conputation C, in C (1 <=1i <=
M. The variable "i" is increnented by one at step 906 until all of the
conputations in C have been dealt with (i.e., i ~ M at step 907. The

M NTRACE alert data itself consists of two sub-fields of data for each
conputation C, and a varying nunber of additional data fields 30 dependi ng
on the nunmber of strings T in the M NTRACE. For each conputation C' the

f| rst field cont a| ns the descrl pt| on of the corrput ation C and the second

o T ] o, R TN A 7=\



PCT/ US99/ 24029 As di scussed herein, the alert generator pr| zs
the tasks of §%P’ gl ng for attri bute val ued strings that sati sf AL
r

more of the s ‘g’g of alerts, for a particular input query
enbodi mrent 5 of the present invention, the querying applicati on can conpute
and list all the attribute-valued strings satgsfyl ng the alert conditions
for all potential user queries in advance, offline and prior to
accepting user queries. After receiving a specific user query, the alert
gener at or searches for ailheabareeexamipls@lsetdemaggrasavhs fhgipaesentiaventiont
condi tions for the sipgdiffes theuta arbdystprdyndtivates tilieerst orabd upr af-sodnpatt ed
results, thereby i maysingTheueefiti applivationdf thhereadreinvegeoepr@tants thdur ni ng
now to Fig. 10, thengthemadtichlustdphifidard oy df@oﬁ@lrahmce& orne@sfaré brafly esent
i nvention which pr ec&@&@ﬂé&%}ﬁthec&kcﬁﬁ&nmwdstep@§uefr§arsua{ §I1b¢@ user
queries in advance. ﬁﬁ&'ﬁélﬁ YartdrD BHufi R WL e H&'de&%'f%ﬁnﬁ H\fﬂders and- 10
at C

dd d f
el 2 pre-comput et Bt i o

shown in Fig. 2 arelf é‘ﬁ%ﬂiﬁﬂﬁg e e PRl @e‘?‘iﬁ?%ms%fa thei r
descriptions are onﬂvteﬁﬂon '&SE‘H YRR (BT CXPETSSTH T CRERR LIRS ( he
pre-conputed retQlt8 gmhéaca [FVERS that dedispif e e HleseQiiity guard) 19 famibake 1001.
When the input noduMéth, pa., albafiks sewﬁwwtswgztl&ﬁérsEhUSqﬂerp}eSpm the alert
generat or 201 sear ctashnighe ohruataposipgtieeresudisafltheusgns ghery evithobe ansyveg kreek | f
any of the stored redakd quaztasdifosdbyyhayfreseneingéntioa) makesdt pessibieatof or t he
user query |04. As konveyghe shphishieatad atathegrrieslabneepR0d taamk plpsys(oal provi des)
the alert notifigat iw@m&@&hamderahﬁefstgﬁaia 203 to the 25 out put nodul e 103.
In contrast to Fig. 2, gllnk 207 of Fig is used only for
synchroni zi ng the transmi Eipbﬁi?e’éff‘e‘ffﬁ’éq‘lﬁﬂ?ﬂo‘f‘ A PorE aeeff?tmdata.aahlywﬁdm e
102 and the alert g&ieehnEeopaginganemasysipililizedaaasalygs. Imhagbave t he
lii~l: 207 is no | ofemritylogexample, ths seplriik guarti ecashescutearoneass constpsiont i ons.
30 Alternatively, thihgoreshemmiiakuated és thetfact dhett al isevat® pemayinp ¢t hisont ai n
t he al ert condi 20 onsef qQuerpiverguhsfs. bHenogsthe pepsentine@ntidinadvahagedubly
preconput ed resul t s nifiniBes the prababity gdt the sbdringakdairadragrold@tisidh.
inconpl ete. This nayhefefate, the userddilldeThativatdRé REidMheresilidbl Std#al anal ysi s
package is used to %QE@'tHatt &t&t&@l‘?ﬁﬁ\%&@r LAY patterRSn LAY RITR
general |y do not 35 prQy lggf}ﬂFO%QE@%@’ t1 me-consum ng and conplete |ist
0s

of the alert conditions tor a I e user queries. Persons skilled in
the art will regbdgnize tHde pt¢$entena¢rélonmmm<tmwaumommghgmgtcaﬁmd suel
statistical analysi hidizolpagess altamaticailythy cospatingithe attjibmtetviabie stuingh thahe
queryi ng appl i cati oevedap Wizh reagerit query eainplerely, i.e\\MRehAILRBAHR tHah ahdU N 2003
PCT/ US99/ 24029 2s Fupghalmeht adt:htyuteivh&reetm@ ofcheiskf € fgsrg.e Aldngtvieh ipegsalti on of
the alert generator oZ¢ie Wwhes fesry! the pRisentGERHLE thisrASUhS SseRbLthBafttib@k- Or
conpl ete. The ah@rt vgﬁl@%frﬁ{gQBatgrréé tiRCgre ﬁ@ﬁﬁ*afu@& rdsiR (13c:t lthé %Eﬁnt‘é?és gelostrings
satisfying the alery ﬁﬁﬂﬁtﬁk r8dtit ff?{m@nﬁﬂﬁgﬂ flificiefs ¢ té(tx n FEeSt or ed

B;Z gg%ﬂ% Zg Eegﬁls,‘[“ahgwﬂ upsreJe% r'nn t‘o c rﬁﬁtﬂo s 1d ueerhg't ras tﬁgrti al
alert notifications® auf oérlltﬁ?ptre g t%@?%&@éﬂfol}ﬂ én?nr'i’(?o Pete

pr e- conput ed resultéusé BYeE P the PSRE SpPrrﬁ’» ffd¥ed results database 1001, some
of the alerts oBtai ned WTH fbiewing rrpb@nmsmi%nqqmiswtaeﬂnnﬁsuletfsrﬂme.y not be
found in the | 0 al @by %tﬁm&b&% utaflen RAG bk @bRlticalléd 8f AR -hidden

Al t ti ly, th t ted
resﬁlrtng :j\étea)t/)ase io RErms ‘&%f{ 2 A Qﬂmwr{{é_ﬁj spis gﬁ%{g\ggﬁ Elég eualeert
1 | lizes

notifications 202 an rg
3

qrate-headquags s
;ﬁmm%%SWMI@ﬁ?mmﬁmw e U

pre-conputed results database 1001. The al ert generator 201 utilizes the
know edge of the conputations in the conputation nodule 102 by executing

t hese conputations to discover the maximally-valued results in real-tine or
executing these 20 conputations in advance to discover the maximlly-val ued
results by searching the pre-conputed results database 1001. Al so, the

Al ert CGenerator 201 uses the valid attribute val ues known a priori and
prestored in the valid attribute val ues database 206. As di scussed herein,
the conputation nodule |02 represents (or inplenments) a conmputation as a 25

mat hemati cal function, F. {vi,..., vk} -~ R where k is an integer greater
than I; v, is either an elenment of the finite set of distinct values of an
attribute or v, is the special elenent "*; 1 <= i <= k; and Ris the set of

real nunbers. It is appreciated that this definition subsunmes the know edge
ut| I | zed by the aI ert generator 20I : Ther ef ore, the alert generator 201 30

o " Y b1 . o, e o



10 corresponding to those shown in Figs. 2 and 10 are denot e§l by UIN 2083
ref erence nur@b%? ?d their descriptions are omtted. The 'nPErr/TLHWbﬁ 101
now, in addition fo'the user query 104, also provides session Information 1
|01 to the alert generat or 201. The session information | 101 indicates the
status of the user's |nteract|on with the querying application 15 (or
sinply, the status of the user's session). The session information 11 O
conS|sts of three Boolean fields (i.e., the content of the field is either
"true" or false"). theaesults the queglieg ipplirationed thamsessatinyentiowalessdhon has
started, the secondsechetyguardiiccaosdditiontlfests (ilse results efithe swssfiesmuaries)ended,
and the third fi el dTheawdiselg efsthevhedeed qubees(s@nputason ssshaade-in-quabst, It is 20
appreci ated that onfhiftareuméd +hipht,lyeae= 1998) k20namyd (bemmeitidnc= ¢angdein-f or any
given time. In a8ldi hiABer] shifroRvisddgnighe yadrer 19980t dtionadfiinglged@2 and the
alert data 203, thec@hgfate- E&G@ﬁa’ﬁe@sr aﬁﬂerarmyt PL&SlsaO\l%QgtPfhe%ﬁﬁx%leP& al ert

notification 1102 tgl ﬁtsq étQ)léEu L1803 reaE% }ﬁfo’i S.4l ert generator
25 20 also providep. el%xﬁ o%med ﬁéﬁ? 14 ataﬂﬁtﬁl%st diput modul e
103. The en oses Cll‘t glélat@ Hl%lylngte
nunber of MAXI Nir een FEEEFo the user
and another fiel¥ s tqséf‘ lﬂaei'sﬁ r}B ? ?Cr‘ﬂﬂsﬂll]\ﬂe YP%¥ ts (or NM N) that

have not been al erted t 0 Alghi, uﬁ%hldﬁ’éﬁaﬁembhmhetdb@ nHhnagepion alert 30

data 1103 contains ag@isidndht thibdofietty'oudN mby Rla6ls sl R el deteR@ igah MAXI NT

and M NINT al ert dahﬁng&rof%&&éxﬁyét%é/@s Qte%feéd QI)terE i9d@a§f{ﬁ9%e&ﬁr‘1

alerted to the user LS 1@5?5&}?9&{‘@ ‘?hé“'sse {mt& F{q e out put
né' thgdata %‘7

nmodul e 103 of styi at have

Sl e i
d- of I A h
Session, 1 ﬁ'eO; ort bopgh &wunﬁmomwﬁatﬁﬁguéfx ngeagsl OMAM N?c SRS N NT

strings provided (o 9. erted) to the user and a second |ist containing all
MAXINT and M NIENT stringgor ik ch%g@ﬁgfn%ﬁib@g(ﬁfé fiRbudteaddvelmOpreddRr t ed

MAXI NT and M NI S user query.
e o et Mt gﬁf@“?&%iﬂfﬂ%&%@%%m i
notifies the alert ‘fry t dl d,

al ert generator 2018‘8 a?ger%'ﬁgmpe Y f ?F&‘eﬁ}a‘% strlngs
with the |ist contaPHiRHicYPespeRihabrregvRilagped eom Wt Fﬂé?res qUsTat | east
one MAXINT or M NI th@@ th%de%Sh&%IUﬁbgeS%tAla%wthﬂ@rrﬁ%@ Qfé‘sﬁrﬁeq‘{?%r‘ e 5 the

al ert generator 2%01peesen invratien informsthe yses o e existenesn ofitve attributeqve

"true," and out put sstingappt bave eheneenénin- ccfnnwssuﬂomealsqﬁtquaalta@ldllmﬁa‘m the
out put nodul e 103. Hetgreatedtivabicd and leastaabret] repatie foatlor chafge-menurabeert t he
user of the unseen bpiNatiamndltid dppréciatéd thatrthegieadstrvahgdtahe lepetsedlomd (i . e
presented with the usehs grogitertiie mesthtesstingisifeadtion invae datathat id disd he
session i s 10 oyer. pa&,aéﬁtltaghetdm@rm@?yto a Ran eg of Geatest and Least

val ues I n anot her enbodi pent of the present .invention, the querying
application of the preseh? SPFRINE BFFSEANYFRKON bujkls Surthes on dhe agﬂoé?tdé"af’f]at are
generated by the al edentl&@mmmat%waluFrbandelsz@ﬁtrﬁaléed fupsiee Hat oyerlapeyith ng t he
1 ~ user to only ththesisei’ageeryhathres/@aysap t he user's query and produce the

gr eat est -val ued and IeastI ﬁ%l dex'ie%&%htt%e %e?ﬁnt%v%ﬁ{lo@&@?e{n?sttg gﬁ%v an al so

alert the user e L Ngs, eq e I8 3 and
3 ¢ o 2 gitigel i ff‘u% 5@ ey %ﬁl@& GGt ?m%

| east val ued res

| east - val ued resul t SdARleagN @Pa ol 102 Oy %Pmnﬁ%“?% Al ert
Generation I n anot h&EPT SxAsRie.HSHS tB? SQCHELY PR a‘i“?ﬂ/‘?ﬁ?““??ﬁ et thiier yi ng
application of the pragidhguardissies thpqeany Qpt (cpmpatatipr= REETAES-LMS- whi ch t he
al ert generator 201clgpsash shifisoachmedi aight year=9%8). dte sesuligbthefiquenyeQliar i ous
rel ationshi p bet#Oeed.2SHeuad @hd sverageitiond for distavstingairedichsitimvotanredhe case
when 25 the MAXINT and M NINT conditions are applied. Simlar relationships
can be obtained for the case when the general MAXINT and general M NI NT
conditions are applied. The follow ng rel ationshi ps exi st bet<veen the
alerts when the MAXINT and M NINT conditions are applied; 30 i) for the
sanme string S and conmputation C, an LOQVAX al ert always occurs (or exists)
along with a MAXTRACE al ert, and vice versa; ii) for the sane string S and
conputation C, a MAXINT al ert cannot occur along with the LOQVWAXx and
MAXTRACE alerts; iii) for the sanme string S and conmputation C, an LOQM N
alert 35 always occurs along with a M NTRACE alert, and vice versa; and iv)
for the sanme string S and conputation C, a M N NT alert cannot occur al ong
with the LOOM N and M NTRACE al erts. ~ 1 J UN 2003 WO 00/ 22493

PCT/ US99/ 24029 31 For each computation C, in C, the alert generator 201
flrst generates NAX aI erts (e 9., LOQVAX NAXINT and IVAXTRACE) ‘and then

o . o o . R T A 7N\ P o, ~



10 the string S and the conputation C'" utilizing the overlap
tiebreak rules stored in the overlap rul es database 204 and t H?%’gg%gm
rul es dat abas®® ﬁwj‘mrespectlvely, at step 1202. 1f the string §
found, the alert generator 201 sets the MAXINT alert notification for C, to
“true,” and outputs the string S, Mx~NT as the MAXINT alert data for 15
conputation C, at step 1205. However, if the string S, Mix;~, ~T i s not
found, the alert generator 201 sets the MAXINT alert notification for C to
"fal se" at step 1208ightrinel 98Bk rln agditiendheresplh of theanent Q2 micgnpwationd a
string S;~oQvhx t hagvesagettghe-ekpsddeshibovivtradondight) owhizh @ vertaps tlorquespondi ng
MAXTR. ACE for the s@iiing HSuRlandmd dtler qoenypvedepsonmtiCheatserst @eriQ04. | f the
string S, LOQM 4x i shfvangnarestiln@reatee tHanGetivaeat The r2filt gfahsqiidie QREAVAX and
MAXTR. ACE al ert mot {dolfpatdtiens atv@fag&nnteouaﬁswemﬁ athired =Nk, fieestr i ng
S, LOQWhix as the LOQM, '%tch%%ﬁa;ﬁrwltﬂ €q ts@stt%utshfrh ROFReal ert
data at step |207. g[o @r ‘ﬁo Lr ehsuﬂﬂ 9 qudn)st he al ert
se

25 generat or 20l ove 1586rho G tfz) 1
"false" at step 12056 L0 ﬁ P?t Sf%etryﬁ éto 04 éenerat es
MN alerts is descr éHthﬁ ac,rS?ﬁ tLﬁTE"t & Pﬂurtshe flow chart of Fig. 13. The
i nput nodul e 10{1p provi deg ldrgevid their&ultefvied wseds glidriyNle Proasd itveati&onput at i on
C, 30 to the alert grpeiRtREr Z01s@urift ARrd)3IOthe ekiteerrdt 6f fu Q@t@mh nao1

first attenpts to fipd astihngg 1%th B‘fﬁl[ E[uérﬁ@?ha? @‘Lérﬁlﬁp'tﬁ§u 8 gl M NT

condition for the stqr Ehe r@s‘éﬂt ho (?n M@gsltﬁ)é‘lse rity ngt] es erlap
hect Sorenk g2 SCALLEARATE il t gt rgfg %ﬁ et i
S M N TS 55! oumame Qg eotfeé%t ed resil ofp ok %?Petgt

notification for C, qt‘%"estr gpresearﬁ Vd'ﬂtl pls OP’E?é“ ea@s Hpellas t he
M NI NT alert data f@Yerl?@ﬁﬁ’t&t%!Fi'?frFO@ndéltm‘é‘tré Iy- %sed Y emimm@tlbé St Tl ng
S, MNI NT 1S nOx fourcf@lued meerﬁh@srttle@@ﬁtevaétqurreszouofgéltoyetlmlm MeREs.al ert

notification for C to rfqh%%eco Eleﬁtte fﬁ?tﬁg reIJ?t?uﬁJe trtonéll 91%9%%@&(8 201

then attenpts t f| n : 0/ 22493
32 11 3 U N 2002 %}ﬁ g%‘b SR ot r g‘le %he g”"d ?m g

M NTRACE for the st F{eﬁ S q‘ﬁ%“ﬁéﬁg‘ﬁ‘tﬂgb ?r

string S, ~oQn-~i N i & B Cgsertsﬂéeréﬂ Q‘B%ﬂ%ee‘tsgrfﬂ er}l N and
M NTRACE al ert noti ff€EPFbOAROVEbndE ‘tﬂ‘éFé‘eS hayrng GEgatRes vValvre (8F fepsfy

S, ~oQM N as the LOQURiNed) result Qfaitlaguaﬁeﬁ tbhté)vmlwe@ea% Thehen wer st aI ert
data at step 138Y. Braenienventipn aleds teniseigo Stheomnxnally- mitedr(@omdnmtaHe al ert
generator 20l sets wheed)@etids. and M NTRACE alert notificati ons to "fal se"
at step 1306. G aphical ace OJt,p Modul. anot her
enbodi nent of the presen#ﬁﬁ]ﬁ\ﬂéﬁ%f’ tens“t"né ﬁtr SélnarySBF Efsr? anonencl ude
user interfaces for SOPBPRESE aretaﬁ CQPB? RIRSRhIY At ge
appreci at ed t hat théhel‘iﬂﬁ eoilie StRe “Idﬁﬂﬁd%ﬁ?b?’ﬁ‘l'et? @ rl'eléent
conput er st or agé® Ioéﬁlt‘?@ﬁ@ ﬂ@éﬁ@éﬁ&‘ét‘?ﬂ*}ﬁ SPF‘H Bedcoprutaliony t“@ fly yield
i ncor porating the ugeerigsiremgibegreatasioalued and faast- ‘é’f\*t‘éfv‘dlfe?:ﬂ@u pUINStABRFul es,
and Fig. 14 depi ct s imour examiplepebevchifdhé monmguatd issues thei qusheieempatalion for
t he case when t he MefluNibeaodinddentdIcaomdatidnonshange-impminberdshifioeturagd =
interfaces can be ohightnedr #1098} leativass-nbidentt=-herpmraeriradddanen) tikmd gener al
M NI NT conditions ampgseihvétion dfeets tHeieburit) @uhrd taﬂﬂe duehg(computdiispEays the
Zaér;brt eth:c Ugg n;t Elhf?ﬂexZQf §cﬁi@ﬁ't§adhﬂ€—€cldftd?re’dh=enl ea‘ﬂHﬂ)”% lo@atﬁ)ntﬁxt bgé \/\%40'

is u
list 1402. In the t ]gflm %‘t ii% b B&H&ﬁa & t&%{{' E{d ea;% ;@9@% ays
the results of the§ —tetgt 1402 by
the user. That 'i’.lto ERCIq?BHulcgrpfffée' f’ §S’t f‘ 10 )r‘esult
C (S) in the tefb 25”% oyginanly phepurpbgniof- mctl ‘tﬁ%éﬂe‘ Bréa‘ftté’ Heovi des
the user with "clickable" buttons (i.e., a "MAX" button [404 that provides
t he MAXTRACE when clicked and a "M N' button 1405 that provides the
M NTR. ACE when clicked) and "clickable" pictorial (imge) alerts 1406 30
(if enabled, indicates that the user query is a MAXINT or M NI NT string)
1407 (when clicked, provides the MAXINT string at the end of a MAXTRACE)
and 1408 (when clicked, provides the M N NT string at the end of a
M NTRACE) to easily access the alerts generated by the alert generator 20l

Thus, when the alert generator 201 issues a MAXINT alert 35 notification,
t he out put nodul e 103 determnes if the MAXINT alert data is sane as the
attribute-valued string Sin the user query (indicating that the user query
is the maximally (or nost) interesting string in the data). If it is
determned that the MAXINT alert data is equivalent to the string Sin the
user query, the out put nodul e 103 activates the p| ctorial aI ert 1406 WO

AN NN APNLSN NN A I NN SY FPNANT I LSl 7~ A SSs 2 1 o 2 1. o R AANZI A PT™



10 string), and enables or activates the "MAX" button 1404 and t‘heJUN 2003
pictorial alayhodfldds (since it is possible to trace to a MAXI pErgishdaglo T
the alert generator 20l does not issue any MAXINT alert notification, the
al ert generator 201 de-activates the pictorial alerts 140G and 1407, and
enabl es the "MAX" button 1404. 1 S The outputi7nodul e | 03 di spl ays the
details of the string S, LOGh~n~ satisfyi ng the LOQVAX condition for (S, C,))
when the user C|ICk tton 1404. I n other words, the user can
i ssue a query for t at ‘tef"llf"}?‘lsg""%A\Zg oswylgﬂ} é %Y usi ng the "MAX" button
feature. Also, the out puthd¥eekilied ¥Dde ditsqllaysghire tie@ tHees Re ey dgs MAXTRACE
for the string 20 SyaribfignditRdlibove@ileRsidfs3 Ft SRIANS thd\QucPRRP W Rich@sh r esul t
C (5 M) glr th?dd@%z&b%hiaﬁm\{% Hﬁ%@&?bﬁﬂaﬂgnﬁn%@gétser gue%@ta%?aégaﬁs hoe
1407 e?ﬁlts%éllla add thé}u 10Hsiﬁ’5ddﬁdbx‘lf 28 orﬁ‘;ﬁt dnsREfRER4

alert 1406 or tion, utput no esents the 2S

conmput ation resul ts o maxi mal |y valued string S, |\/hXI NT along with the

attribute-val ued string Ibid apptdetatedsthat thaaser,(e.gherecdoyuritg gantdpgarusl y

al l owi ng the user tgpRyang Qfﬂcmwt@awfabmsthemg@dammatameimpmnﬁ@datao

appreci ate the rel eyaRGe tRd plebit REhAG Al¥rty e wes 18 hhérd hhPinBir&suftvgfay. Wien

the al ert generﬂiorar%%;?am% Eﬁe@@l Hime %rsd%lemsf'ﬂf%talémen@\@e%@us@pt put

modul e 103 det erm nggod bl MUl uRkehisnal @ial 8nsth %u%% u

attri but e-val ued st 1 Stg iy ug% lue % jog 1 qu nes% ‘%Jeﬁe{ query
a

is the nost mteresf? t1 1 t:h

M NI NT alert data |§@ V 8“?1‘?& Os RS Pl ?ﬁgreﬁfé 1a 195 t he

output nodul e 103 a e tlsl‘? o&gbqai 8\‘6% thpre&% mve?ﬁHOIH? HpHEdsthe 35
"M N' button 1455 aifd Fn@xm%kyowéﬂ (a1 minimplpayaluedlgesdts providing mage

determ ned that theinsighifiEnfar@ationahaut the Q@éﬁwéhﬂ}lt@‘ém@’itngtﬂéﬁ ws§etSstring S in

the user query, theabstragucomple matheamiidal-paionitives dhetuser stillaiealsiveith thker t

1406, enabl es or actompuitations lieat hvohshemantassocibddSplaysitat dvenpwithoe.gal al ert

1408. 1f the alert genbdraifancidéits,daesTiradfolesthedntariyceNbMNbfueadydtg 11 J U N

2003 WO 00/ 22498y PCIpHUe?HQRO predert Hvichii&disimdmorkR8mpleR ltharifb Gritafsve

de-activates the pi ?&r%é@Adl%rﬁ[%§er}ﬂ‘ggp nchidd08, and enables the "M N’
button 1405. The out put nodul e 103 di'sp ays the details of the string

S, ~0Q ~, ~, satisfying t hés siogin heren tietqueryifeapplisation, of therrpsenh#vasan cl i cks
on the 5 "M N' but t sreffead®: inifmdingand alwstiog thetuser taseganimgfil hidslgw patternery f or
the string S, LOQ-1, v thy data dpd thragsiifierenttgpesmMiMomputations. fhatquerying\l so, t he
out put nodul e 198 dagpicays dfithe preser spentomcanBdNESRASEhfany colpeutation tigt S. The
out put nodul e 103 dhrps ayatribiee-CSIUPbkiak t®B ntbed, tTHe, prSent ihNntion iy 10 for

the mnimally val uegerdliypfedié f ANTquenfihShptliRaridheleihdd tNTthe asgledli on for
(S, C ) when the usg‘;ncgbl&?gfp% qaltheqr %ltlc%o%q al laI eret 145()%- or 1408. In

addi tion, the output nodule 103 presents the conputation results of the
mnimal |y val ued string Suing ngw imnbiist hehereds ilbsiraedabloekidiseramef & in the
user query, theB‘ébyqammataaglwugnme ipedrpgratds¢hapresent mventéom Fesepoilly, 15
strings together anthe systomenf Fig 2aqids e httegehérator Dk wathe quarfyinghapplication

m ni mal | yval ued striofBigt d. Fursimplivity, elCinomy shdwionsFigrticddssporldiigetofthcse f or
different applicati gfswilih BROL freldeRHBOBY tRHametrbRreaivehyherglsadbkiAat i on of
the present 20 'nve@eh&@to?§Eﬂ?%é{§s@ﬂtot@eﬁé'§fvﬁlu%ﬂ§nd7&t Rhdt-valk@resalts @At about
maxi mal |y val uegs st 5» vlq'fh meru'salgs f LlihE Rl Pexbilidi it aRRES, dat a.
The graphi cal “Ser of! % 1980%? 1§e‘% téx&é‘ sé#”&f?xge"(grcﬁfgrﬁe' r{é(}\PétHe“pU and

out put nodul es to Scri certain
conput ati ons de5|gnéﬁmgggét??%%9?§“6%9$?8 gss various sports data are 25
descri bed herein. Soccer TAppipucaiodale 10h@repiéssytheglenpphdratat 2@inamaf tht he
present invention casmphtaiiéifopiilel103 Witiduedy 1e4TedRisting oLhe isa! siyiputs,
coaching persomel, fans and the like with the neans to ask questions and
obt ai n i nsi ghtful i nformation 30 about soccer ganmes. Accordingly, a |ogical
nodel of the data collected for the soccer ganes (hereinafter referred to
as the soccer data) is generated by treating the soccer data as a
col l ection of touches and possessions and specifying attributes to describe
t hese touches and possessions. A possession is defined as the activity
occurnng on the field 3 ~ between the tine that a particular teamgets the
ball to the tinme that it loses the ball to the other team Thus, the entire
gane is divided into a set of possessions, with one of the two teans
controlling the ball during a possession. ,. CvO 00/ 22493 35 11 J UN
2003



PCT/ US99/ 24029 The attributes and their val ues for the vari ous t‘bu

i ncl ude: teagoolonr}g%g bei ng t he name of team1l; "team 2-nane" {ﬁgﬁggﬂa

name of team tion-of gane" being the site of the socce

"mat chscore" having val ues such as 0-0, 0-1, 1-0, 2-0, 2-2, etc.

"pI ayer-who-has 5 ball" being the name of the;player who has the bal | ;

'gane- peri od" having val ues such as first- haI# second-hal f or overtine;

"t eam ahead" being the nane of the teamthat is currently |eading (or

winning) in the gamée. 8% iebmtalyaligd ByingReanidribe seilofisempuiaiionas o be2, etc. ;

"how- pl ayer - r ecei vegpbdbimedjadintg theapaseibleswatires dor qyagysytiribnteds kmcpt/lla)n, st eal ,

free-kick, throwinprbdi,adnvaid atiilnke vgoed cakibeldeteehimed ad presstortdinch- wi t h”

havi ng val ues such aalid eftiib@etvalues ¢ilibase006. Nieaglored REIE attrilués values are

"l ocation-bal | -rsceinyRid-availiHie &) the BRMI deblerafh 205, SitAEArASiEE LIRNSIeMEy ZONe,

def ensive-m dfiel d, @t aGkbaHPng WHid &he@&@éﬁtb'\ﬂ%tﬁ@%bute value string

"I ocati on- bal | -r eceiy gol-NapL a0 %a t Hxlé’s%PFcé r%hﬁ *teeﬁ (e @ uerZ 8l € or

left; *location-bal ltﬁaQ'h\S%'th% st wsﬁ Xttftaruté ritE Pri, the
I—ffpkabﬁﬁ%ddl e or

defensr ve-zone, def L6 . .

"I ocat i on- bal I - ‘F %%?ﬁ?(él ﬁé‘t?f? ? gg pE “s‘ﬂ’% §p

left; "total - 8 e 2ls Fitlesdatahase 2y respRg vc S as 0, 1,

2, etc.: "tot aI nun@@ﬂ%ﬂerateﬁﬁﬁﬁééﬁ&»ﬁlﬁ“ﬂoﬁj gatfogs 202 ﬁ!ﬁi\ﬂl?fbdﬁié fddnsuch as

0, 1, 2, etc.; "totarspensmierthenseasiquanyeld-tasedortde validatpupovalugsiethesuch as

0, 1, 2. etc.: " | astvatidatthibuictvaluehdatblrage 286, compatatibnsis thedanimpibdtion

ri ght-foot, head, chestule &0 the dteolap mlesinctbereVerhavilagdatsiase204 uahthas

bal | -t ur ned- over15t o-tizpprakeiilics ik ticpasis aded drtdbasg 08t Sheglvad dagd 2Pt ed, goal

scored, etc.; "pass-ohfa@izdafbrination b hetalets@iBrael ahdisrepinteteh thege} Vi ng

the pass ; "scori NY-iR PRBEAND e WL alRéh 1bavrrngaen>ge§er5t6rm&%vmet Mert and

so on. The attribut uﬁ@&'n&rﬁ'%ﬁ aM@hHR% a0103p9§oet%§%b19 L”Eme

teaml nane" bei ng bg@ fes ul ?d@t tm ddﬂ?e e narre of t eam
’T§e ra&l)gdftelc Lg%n

2; "location- of L émtr O
; hredle oh gt ;ﬁéggér 60

havi ng val ues su
touchgd bal | - at - | ea§ty ghizp rﬁeﬁo"é%@éé%ﬁ“ﬂmlt (s of the players
who touched the ball at |Hastsone€id theblievileeS@aiEE 6flieral §aiRiopstd @g" havi ng
val ues such as firstgylahf depi@éPndripal. fFEFRex@Mplet rheratrectg@@hmntcfaab@rsae

i ndi cating whet her tb%?wéé?\atﬁk txﬁ;uFHx'baﬁl@tlbY R BRGonAMBA nfdtule! 198, hdhdifie game;
"t eam ahead- by” aV'tH& Y& UBS, SUDR eBfhirdated nSlefd, all "B R BBetween

began- possessi ot h"’}}{ qn ré"t‘ :?Att’t F’&‘ mggéﬁo h{éEﬁe%PEAn%‘emﬁ{eﬁ ough

freekick, throwin

" pl ayer - who- beganpo§§ @F&?ﬂerﬂ Sﬂgeﬁ eh%le ﬁeteiﬁﬁ U, has dirgel; be an the
possession; "locati df? ‘é%‘% Qnd’ﬁ“ (%g thg dngut piodule aH &PU‘é’é‘ BREh as

def ensi vezone, def erfép ¢ hPf AdP Fnh ERNAYNIGAEIT Rtk B5Ewepnithy ?:kr ng- zone;

"] ocati on 40 pos3§essq06mubeg>@rm Ghand the plevt gegeroter delscanherisad fari ght
mddle or left; Ioc,sertxi:hmnptrgs@émrt@nd extating eompwationshEnvFigg2.the eee such as
defensive  wo oon2a®BugenitdtiQndtip2W3capdEnsed-frae 2@ hrammng output and

def ensi ve-m dfi el d, rat«bléng'tlragexrertldfoineifcdompuatlbmcki ng- zone;
"l ocat i onpossessr on- ende hor| zaont al, havin es m ddl e
za 8% 1ci <§1 L}% pregent vehtlon
h

or left; "touches-by -t A thpquery)
"dri bbl es- byt ea%% ha?is @Wt}‘é? & C’a edyin cpnjpnctign vith t éivs%}@goﬂ:‘& eant

having 5 val ues such?-akhginput @ogue(_l,plgrpv;des&gs@crbg@tgr 204 arith tha gt a yes
or no value ; "total L%ﬁ@mlstmg0<ﬂérléttrd'etrts-vabrcrksteogrsnartﬂ@%&qootmm

val ues such as 0, 1,compustoons, {Tia€h -t Quglrat bigpd 3Dk The alere geremason201t he pI ayer
that touched the baIdetder&ﬁhesiilﬁt}teheirtgcsBaeas&ilirdﬁnpﬁ'tp@i&gﬁmiaﬁdauﬂbmewerhehavi ng
val ues such as bl | -diobedegl tiRwalid baribnp areE dathiRReR0Ciatepsd2pThsesiacon, 10
goal attenpted, goal scored, etc.; "scoring-opportunity-created" having a
yes or no value; and so on. Various conputations now nust be defined to
enabl e the conputation nodule 102 to efficiently process the soccer data
usi ng the soccer-specific attributes defined herein. Conputations
specifically 1 ~ designed for the soccer application may include:

"nunber - of touches", "nunber-of touches-where-ball-turned-over", "nunber-of
t ouches-wher escori ng-opportunity-created”, "percentage-of

t ouches-where-bal | -t unedover", "percent age- of

t ouches-wher e-scori ng-opportunity-created”, "nunber- of

t ouches- wher e- pass- conpl et ed", "nunber-of touches-where 20 pass-attenpted”,
"per cent age- of touches-where-pass-conpl eted", "nunber-of possessions”,
"nunber - of possessi ons-where-bal |l -turnedover”, "nunber-of

possessi ons-wher e- scori ng- opportunities created", "percentage-of

possessr ons- V\/nere baI I -tur ned over per cent age of

o . o o Y I Y. Y



i) Least-valued result: S.5% (1 scoring opportuni ty created o 1of NZOUB
possessi ons) fo 2253 nodi fi ed query (conputation = percentage-bf 5
possessi ons- \?%% W2d¥ori ng- opportunity-created, player-who- beggﬁmf Bd%on =

Pl ayer 1, howteam began-possession = interception , touches-by-team= 3-G
players-mho-touched-balI-at-Ieast-once-inposiﬁssion = player |, player 5,
pl ayer 8, player 9). 25 In an enbodi nent of e present invention, the

out put nodule 103 may incorporate the graphical user interfaces, as shown
in Fig. 16, for theaslnsdmbutepphi slingdnis v@hBedagapust theodld ettipge dalsepsl ays the
query in a textual Ifdrenaluepfany eittibldex thé@tingehid deenpiriedto bainvelskite.j n t ext
box 1602. For each thepaticalar edlue ishet fowhpamonp it valid @Bribhtevakmes)cuser to
the hidden 30 patt esirgg § s ddfar&DeGRMnviddANY I A MRificalidizkpbleto MAX and

M ?~T buttons and rcAwE@aJa@lcomp%ta@lbh@Jn b 85l atatke @oﬁcqlﬁﬁ@é%ﬁ%ﬁé nwth
Fig. 14. Tennis Appda'hfeetfbxo | AoufE theaRRY S FlRRr neh*aebpn %@ﬂ{esmhggentlon
can provide 35 profga dtg%ear{‘?hg%lﬂﬁﬁ hmed s ﬁ%ga da%ﬁ ngieﬁer?téﬁl onnel

fans and the i ke uestions
i nf or mati on about tﬂe éWSryo t ﬁtﬁpé Accor dingly, a |ogical nodel of the
data collected for tennis ganes (her ei naftGVerragmelndr ed to as the tennis

data) is 11 J U N 2003 WO O /2249 | US99/ 24029 3s generated by
treating the téfnis dat &AR8vyla ngiionsthglthas fie) ag?‘é‘é?‘r‘@]iuﬁ attributes
to describe these v%ﬁ“ﬂ&ﬁ&a%%ta%mp?ﬁearﬁﬁrpihﬂﬁﬁé@oahfénf%é tltryeprifelse df t he

various shots may ithepueréap s ragaers-altryieanlt, prensgringh ingaidbtooovelapyer 1;
"pl ayer - 2- nane" beistgng He Ibamemiodament ofyled pr2sent {nyertiang theoflerygenetatdyei ng t he
site of the match; 2HgFigipepplichthreqtypesad imsrispntesasubbtrin, siperstrimyang;
" game- nunber - i ri-5setdonfraviatigy Mddsuds all tabe Ases] a c@mpdisoft .is Bue nly éftthe ;
"mat ch-score” havi ngilyglofedrisiedbeiss &m@parédﬁen@ttlae “Q"‘Oalug 2, 1-1, 1-2, 1-3,
2 2, etc.; "set-score" having val ues such as 0-0 3-2, 5-5, ete.
" game- score havi ng val uEle %’g?}ﬁn&@‘lﬂp@{ &), retugis t“éﬁ)‘leS‘dt ifapd onigif et ¢.
"server” being the ({fB everyraHabye iy stringRoalsesoasurs(phexists) intstringos, and has
"serve-from' havi nghasdre¢ valge.detriog R isgrsubstiiogof/sttingS if the enbstringmitzer " havi ng
a 1 or 2 value 20 " beemkss troaxdsmly It ad amecﬁalemthasmapubsdﬂmudrrwm/&tways
"nunber - of breaks- uethrhavhmgewalfoue@(}suc)h as 0, 1 or 2 ; "nunber-of shots-in
poi nt" havi ng val ues Suc’gﬁfg%pégtqngf fe, éﬁ?ﬂ@r retLB'pslflS E?ers'uﬁ?ﬂ}n?lloniyoﬁat' on- of

player-l havi ng val ues
"hori zont al - | ocat i oFYSBF TGN sengS aisp geqpss (Pé§’“§l§?:ﬁ‘ sieing By gnd hagfheer ri ght :
"vertical -1 ocation- sz?ﬂwp\laétgrerSttlng Rds/# pupersnngel suemsS ifthe spnciibeseld ne,
bet ween- basel i 8- anigtuses & B¢ result.olt imappreeaterbthat the geperstong wilbaliayonof
pl ayer-2" havi ng valetres agmehesal fb!e(B(R\dl)basel i ne, between-baseline 20

and-servel i ne, or at-thexnet al 0 | 1" . havi ues
such as forwvard, b kvva(ra,rhe comm na%t rulé O(ﬁogb (nfhs %%rue rcsult ¢ @%}J_?{ havi ng

val ues such as fOI‘ gq} fﬁ O%HgIC8 strame%s 1{TRlere 1S aplca one
"hori zont al mot i on- agimg fthrsapng Yalue 18 boh stdngsdt and $1‘§;)HPereé§ra‘no not i on
"hori zont al - M i olﬁaﬁﬂog%bﬂnwe HamSH 8\ bk BOY NeRessardy dn stripg§rand g
no-notion, ; 25 "novaife stnibte Bi ditters i gtrings Rand Ssand i) these aglestiot s, 3-8
shots, Over 8 shot sone attrippte-Gin ting S, hamhgewalaub'smsm Riandjthewyalte of r oke,
over head, slice, | othe atiribute<hdiffersaestrmgs & and;S. "StongRadd Bdekdheamddin havi ng a
f orehand or backhanvhlvalineommontibtheenmpainality rhkeiregristectrueaeruloft is he pl ayer
who won the poi3ft; @fpeecifie@ihat BO cHiRbionUBtyGORBMIIAIWSRTetieNa flstredutt fUef | ned
to enabl e the conpupgtimn module 102 (Fig. 2) to efficiently process the
tennis data using the tennis-specific attributes defined herein.
Conput ations special | y dasiagribetefglued ssingdh avalagp prateeriattohutesipliedc| ude:
"nunber - of W nner s"stritg Sribend afly ifrat tsasteahea@vedapsti]e rehumbe fruefesglh okt &' |
" percent age- of 35 wappretisted tlihpénemmtlagmhsfarmﬂtcbmm-tenheothséé,spéqhﬁmber - of
W nni ng- shot s", "nunber-of |osing-shots", "percentage-of w nning-shots",
"per cent age- of | osing-shots”,
"di fference-in-contributions-to-points-won-and-lost" (assuned that each
shot in a point contributes equally to the outcone of the point). 40 The
users are now able to use the querying application of the V4' O 00/ 22493
39 11 J U N 2003 PCTI US99/ 24029 present invention to find hidden patterns
in the tennis data by enpl oyi ng various tennis-specific conputations
defined herein. For exanple, a user can issue a query to determ ne how
pl ayer 1 perfornmed against player 2 while hitting forehand shots in the .
second set when player 1 was up 1 break. For such a perfornmance query, the
user can use the graphical user interfaces of the input nodule 101, as
shown in Fig. 17, to select the conputation
d| ffer ence- |n contrl but| ons- to p0| nts won- and Iost and vaI ues pI ayer 1 for

. . o - . .



30 (corrputation di fference-in-contributions-to-points-won- ar'd Ig 85%093
pl ayer 1-nane = player 1, set-nunber = 2). In an enbodi nent of 't

i nvention, th®O0d42g4® nodul e | 03 may i ncorporate the graphi caIPQT§é$99/24°29

i nt erfaces as shown in Fig. 18, for the tennis application. The output
nodul e 103 displays the query in a textual 35 formin a text box 1801, and
conputation results in text box 1802. The out BQlt nodul e 103 al erts the user
to the hidden patterns in the tennis data using the "clickable" MAX and M N
buttons and "cli ckalhegin phCétaerd @dleriap @ilesmapbelugieans 59 thd@e€pehenitdddii 9. 14,
w0 00/ 27493 40 CGol f Fpekik@k] iAfeddloddtrMimPF JREE, HERN Q69 atlhMutSlURE Vi N
appl i cation of the %eﬁeﬁto'twe%{g@nmgeo rBh O ledEarftleRlr i PO orGhora Al eur

gol fers, coaching p e nmeans to ask
guestions and obt ai ﬁa&?‘ﬁgﬂﬁghﬁ % or matsl ofF about gol f ganmes. Accordingly,

a | ogical nodel 6f the data collected for Jodbireali s (here| nafter referred
to as the golf data) is gﬁﬂ%r%ﬁ 19% %crtseéate'o@%eﬁlpe? 98;\/ %dabt & col l ection

of shots on different.holges cCours \‘%
attributes to descrl Hé“ﬁs Q’a?l?‘%gm Hot 19 378° FoY ééor a'Fﬂ pgt[ap? {;Rf’zes and
their values for thé hdidreanRyls eqn broexpiggsedias sdupgtioa HERy Skavi ng
val ues such as putt, vc‘wr —l%llffltb%‘slebrgﬁdiuée-slefeéﬁﬁ@‘ielﬁée =1 D4 tiebrcakhot s,
etc.; "club-sel é6tionle ShkvﬁSrfig)\vaRuesd Baotullay ady speeia] valoodidlerdno frgmi anyns,
short irons, pitchinglidetdgeyteqvahuedstringtifthe titbiesk ancsfunalnte odeeidehavi ng

val ues such as 5-10 Hepeden RadS. feet, 100-150 yar ds 300- 350 yar ds etc.;

"l ocation-of shot" havin vaI u s such reen % § rou a1 y
rough, fringe, tee, fal r dlme“T‘B;&‘F SInts mhd ¢ 3EH e eratﬂragﬁ
val ues such as I eft,(Fig &hﬁppl'ﬁﬁ @ BPS? © Hqbg ek ﬁ erfgeﬁt.sfm%md.séamsthav. ng

val ues such as tlp, SHeRgBHAS. dhedonsepiestrimguly selagisdhe jrng Mallshedrgest havi ng
val ues such as good,numephattribuges sskegted by phrengep uBheHongib of tatirttite" havi ng
val ues such as eagl ejalusdrsttireg, S,slenotet agLES), iddahhal Rehdxognieer ofsttributesdh §b- of f
tee" havi ng val ues swigibh asvedvalidera]uek othgr ihanH*”, slhetter woods, thpialesihgangratedge,
etc.; and so on. ThemtiFld byisetaatng Rebf THERIY R iOLR)PELIS/ dtousS (e es on a
course may i nclpde: T(@RAK)=J¥f DR )\l (89S afd/fdith@Ssting §>rm %-,nuli)emg(tm of
hoI e" having val ues .sEgg} as 148 yards 208 yards 409 yar etc
"dog-leg-in 25 hole" ving a yes or no value; "w dth-of fairway" having a
narrow or wide val ue ; " sThesheftesisirmamlerselerts ths sringhwiidh thy suwlles sumbeh as
left, right, or bot mfattnbntesseledtehbyhenserardoothdr worwlenthe hlgvigegeretal 265 such
as 0, 1, 2, etc.; "qpeed)sdlegs steing RidV(Rp< L3 )stang 8 eHL @& >91.(S),Gind biithet 2,
etc. "nunber of 2bunketisg ALGRNE1gERems dpprchgedtbhtugstichuedk raks Brenbt 2, etc. ;
"nunber - of 30 fai F Walyn et eans twd gpeciibd hafeiteandSdiBdt tidbrelk rlles rﬂayl@é;@uhzed

"tiered-green" havi r&rﬁ\ekﬁ%&%ﬁeﬁ%r\a@wﬁg 2)3| de-w t h- out - of bounds" havi ng
val ues such as left, right none; eI evat ed tee" having a yes or

no val ue; "el evatedgreen” having a yes or no e; "size-of green" having

val ues such as smal |, medi;ullenlddfent OF fre resie}{ﬂﬁvé?i‘hoﬂrtﬁéﬁlen def\gr Boval ue
such as rye, 35,hent Fid ‘?ateéaéiﬁ e?B al INqns now

nmust be defined'to
efficiently process ;Qé a thfe& urgs W’é‘

‘g 5@? Y] SPB$ ° %% %9 cation
may include: "nunberS'grs Siidde %Qé)ontalmv@hmm@@nm ’1C2J W 5003

defined herei n. Co

PCT/ US99/ 24029 " nunbiPviged ahppyt terthe Algrt ganeratop 0l diasedan i iapb Ay e |
"aver agescor e-f &%- orise abitrggneratey @0P genergigaithiethR Q¥ASh d{OQMINMMAN N of

next-shot", "lie-of MEXNINENIAXTRACE, awt MINTRACE dhertsquizdni stryngs faret flavnd ur r ent

shot), st andar d- gol fsapiefyire the hOQMAR, ILECQNMON, MAKIBITs MININT, MAKERAGE,

average, driving di sirRMgENTRACEX®@@KRINS, redPettivety. aparaglly, He bieitpgnasour acy

percentage, scoring ByescasRiteshbg h18ftS ﬂuﬂdfolm@r%&dmof feWusty @ MAKING, save
percentage, scranbling, etc.), and the like e users are now able to use

the querying application of the present invention to find hidden patterns
in the golf data by enploying 10 various golf specific conmputations defined
herein. For exanple, a user can issue a query to determne a particular

pl ayer's putting performance in the first round of a specific tournanment
when the player was 5-10 feet away fromthe pin and the speed of the green
was 10. For such putting performance query, the user can select the
conput ati on percent age-of 15 shots-nmade, and values S-10 feet for the
attribute distance-fromhole, putts for the attribute type-of shot and 10
for the attribute speed-of green. The input nodule 10l (Fig. 2) then
transl ates the user's selection into the follow ng query (computation
per cent age- of shots-nade, distance-fronhole = 5-10 feet, type-of shot
putts speed of ‘green = 10) and prOV|des 20 the user query to the

. 4 a o A NN a4 a4 I T A NN




i) Least-valued result: 0% (0 shots out of 4 shots atterrpted) 1or JUN 2003
nodi fi ed quen% onBut ation = percentage- of shots made,

di stance-fro A0&2428_ 10 feet, t ype- of shot putts, speed of P&F@@ﬁm‘wﬁ)
previ ous- hol e- performance = par, club-off tee = driver ); and ii)

G eatest-valued result: 100% (4 shots out of shots attenpted) for the
nodi fi ed query (conputation = percentage-of s otsmade di stance-fromhole =
5-10 feet, type-of shot = putts, speed-of green 40 = ti ered-green = no,

| ocati on-of pi n- hor MWL LOQMgHY, JFOQMENODVBG TRA4EB, MI‘BH%T(%Aﬁglal erts.
Application 11 J UN ZOO%aEﬂ{eH%% /ﬁgeﬂ%%%?(‘ﬁ qz)ecro%ﬁ zﬂ% af?e?{!;'fcf%l;l ft the

present invention c? oMl tf ‘5‘ g§ > ers,
coachi ng personnel ?r § e{ﬂ ﬁé TPReE! ?{S 09 %% é SN, %s and
obt ai n i nsi ghtful i Hf’ OS“ Bgﬁts"b PG FrE%c

| ogi cal nodel of 2t h& H&taé Fide sanebe ?reéFOtB‘%q{ ?Eﬁllmdlgaé%é“@ﬂ@ El'ienafter
referred to as the @a@mpbémg alpstigpeing egraieipdirespepively &tthapprtipabasket bal |
data as a collecti oﬁompumgsesm ons and speC| fy| ng attributes to describe

t hese vari ous possession , team
1) is defined fromt z#é% &p&? %;j Q{ng ko ; L%g?{gsﬁ% eﬁgt team 1
| oses the ball 1‘18 té& ﬁ%‘% ]i\I Lﬁ ] f‘ ous
possessi ons may ‘F'nc Eg 5{ & hone team or
team|; "away- team R‘ﬁgﬁ eﬁ@tﬁaﬁ’é’ﬂw iedhaticontaing dha skl diert Bat 2;

"l ocati on-of gane” bé¢lhand h@f@iﬂt]éa aothird figldomtaining alsrhdatassioninfomatian. bei ng
15 the name of the ;’tﬂhayentepﬂ efithethindHeelpdépendsgerathd ajsodype @a., fherconeamafl;

"t eanll- shoot i ng- guarlet' filsefielg):tthethixdrfel dfontdues ‘MAKENT pAlery Dacr Edie! shoot i ng
guard position fier Re@rehce soumamol fonna! for tierMANINThdr) UMINENT ATert Dfatat he
player playing the ghi RERFMAE SoROShALiIfOIN" @1 the MININT alert and so on.

"t eam 1- power - f or warigosd@dingt fhge KAWEN Rlcoflige mhﬂY%rpoﬁéll@Dé't@Q:p?é%@ntRQé’Ver

forward position f0rabwcamﬁ%famatro%mféremnﬁ}ﬁusm%)@amr&mPo ghape of the
pl ayer playing the % F“‘%OSI tion for team’l eam 2- point-guard" being
er pla

the nane of the pla ng the point guard position for team 2;

"t eam 2- shoot i ngdguard" bei ng the name of the player playing the shooti ng
guard position for team2; "team 2-snal Igéggﬂ%o Qeii ng the nane of the

pI ayer playing the small 25 forward posi 2;

"t eam 2- power - f orwar d" bélihrd OQBlAT@wendifiort hasql @) (pdmennlg) dnheptriborser
forward position forahedRirdig haviEgnhegeelitaniucaetnl thhovardipe with th&ﬁnﬂg ayer
playing the center pe#ehiseRs hkry! Bitferhn “stARESAAShOAMCa hedaHAG 48€ Name of
the team havi ngokhe u@&isﬁl?éﬁ'\é?l ezﬂﬂcly h&8inPAl dring OV RO2ARAS! @B MABas ng

val ues such as aft erc Pasiififon ’g ﬁ?ndjprﬂ Q@lﬂéfcﬂfégﬂ% nstéélhfs flﬁéai’l?ﬁ &}U”d

;:Iﬁfenm ve rebound, %Qﬁ 'E;?QE e%ddve quand ue %'\/Q@z\i}ats Ll
e team currently I oo 512 i SPPS Ea pYes §ha§uch as
overt T, second ovdls é?%candw F%F&ﬂfheﬁlaaﬁe 3 g?f%ﬂ%ﬁédﬁ E% %s such
as 04:03 ninutes, 02“32‘2mﬁf’h‘iﬂ“€§1°n8’5e ‘Ldmga & BB S} %ept * having a yes
or no val ue; fleld goal Jmetrﬁﬁm{epmwmh&ean&egmfmorqbltgbﬂeﬂ@le@mmmenptI ng
the field goal; "typgffis aB@kbed@VdoR n@tl& With Meeﬂo ha?‘toqqi'lé"%eﬂ'hé’ pHE
R o ) p"@érﬁgh e %ﬁg é""‘;g ?ﬁ?f vaéix‘%%?mﬁé
NG ?% NG Aarge: © 0 bei ng

m ssed or foul eq’ CQE? lirfg(ﬁf

the nane of the pl ay P‘%%‘oa Af‘gmf a Yoy, 03
PCT/ LIS99/ 24029 fiell <gdaﬁ" ) b5 anfé(ﬂfﬁ egply é% aﬁan% lLp@Max that
"rebound- by" being tspestipg e BPQMAX 0&9’@Pn\fmdh? 856&5@@@!‘&‘??@%“&3&‘%0“ el d
goal attenpt; "turnovidizingthe oveylap rylss and tha diehghluntles'staredinvibe ovgrlapielesig t he
nane of the player whambtse2(d atdthebmbiecabndes databnea?0s, reapdctigely, atstepor no
val ue; "steal by" being the nane of the player who stole the ball;
"free-throws" having a yes or no value; "free-throws-by" being the nane of
the player who attenpted the free throws; "point-scored-in-possession”
havi ng val ues such as 0, 1, 2, 3, 4, etc.; and so on. Various conputations
now nust be defined to enable the 10 conputation nodule 102 (Fig. 2) to
efficiently process the basketball data using the basketball-specific
attributes defined herein. Conputations specifically designed for the
basket bal | application may include: "nunberof shots-made", "nunber- of
shots-attenpted”, "percentage-of shotsnmade”, "points-plus-m nus" (the

di fference between the points scored by 1 S the two teans),

"reboundi ng- pl us-m nus" (the difference between the rebounds coll ected by
the rivo teans), standard-basketball-performancenetrics for players (e.g.,
nunber - of mnutes pI ayed nunber-of-offensiverebounds nunber of

o, o . ——

I Y Y o



30 the attribute period-of gane and player 1 for the attribute11 JUSN 2003

t eam 1lshooti ng-guard. The input nodule 101 then translates the'u

sel ection int ¥QHE24%I | owi ng query (conputation = poi nts- pl us-BETHUEP/24029

hone-t eammane = team 1, away-team nanme = team 2, period-of ganme =

fourthquarter, team 1-shooting-guard = player_1) and provides the user

query to 35 the conputation nodule 102 (Fig. % for conputation. The

conput ati on nodule 102 (Fig. 2) conputes a result, such as -1 (team1

scored 21 points and0Redfithe akageread?2pbiindssthe BRpoM e fatsed camritatidpased on

the basketbal | dat a.theABOQMARa&hdtETcalioh fos O ket foe tiuBPht stépost3l dhOL al so

orted to a set of oS ogi‘ﬁs‘“g‘ﬁ agﬁggﬁgp{%‘tggﬁ‘%ﬁgﬁm Ay PN
1f't enerat 1 S 1 t

00/22493 44 11 J U &?003 qﬂel%% E{%ﬁa % QB§ 1&?9& lcci% IQOI'C is

| east - val ued resul t t t;.% P d er 'wor ds,
the querying appl i cAB QNI 4\2 arg Ir eLae tﬂ‘eeaﬁ r to

rel ated scenarios wWieF@UAESR, 1 Fhé <5adt 5?’%‘&‘1 %t Iy & tRcEEMeR Ibty)onﬁnd/ or
wor st (| east - val ued ¥ B8R PP§ uply He ROMAURAIONS {1He hays besngaltvig (+hel Tiser
with a better under s},\t{hﬁdﬁ@rﬁ’gﬁ%f the team s performance. For exanple, the

e T ey B 0! MM g G (LOH QA0 Bl fﬁtb%glai%')
Least -val ued resul t: f?r ga&‘x cg% 3198 1e trgt%én'& §orﬁ£\ h%%rpsgﬁf rljno?

poi nts) for the rmd

co
home- t eam name = g&%ﬁ"t HE eldc ?gb&kv%‘r
fourth-quarter, tea LPQE‘M) é ec,on itio 9 19p8f ‘H’te@jhéq)‘h

player 2): and ii) @dahcidird \f‘& dl@@taruésstbepemmgat(qrggpﬁg é2o0@dx)2 points and
team 2 scored 4jgoints) for the nodified query (conputation = points 1 S

pl us-m nus, hone-team name = team 1, away-team nane team 2, period- of
gane = fourth-quarter, team1- smal I -for iIzQQM___QL!MEE Basebal |

Appl i cation The querying ’ﬁ{%ﬁ,(b fnofx hE1sBd &S o'r'&}{&m Qﬁ'a {or ovi de
20 prof essional or aplguLihAS &mztu%gr I 9, aepf sm§n§ and
the like with the mjﬁms '8t i o
about basebal | gane %358%{%23}/ RN P at ) col | ect ed
for the basebal “VgarfQEdifiRa, ?Y’E‘(ﬂ CPBSt%“tfﬁrésﬁ% qr S&fa) is
generated by treati e-PRE1Rdoqys PI?a & PlLeewih SHEAPs Siandhes and 25

speci fying attribut (St-modeéGrlcb@)theaé]eStlvl%ﬁlpo%@rlpmléis It Wlﬂepfatltiﬁeﬁlﬁmtes and
their val ues for theheBOQMEN penditimscamby mathdnalisally cleamtdrized aethee¢abg t he
nane of team 1; teanmﬁnwarmhdxben,ng: tﬁmdmgearﬂecaifrmnmwm 3tring| ocatl on of gane"

being the site f t he rrat | o)) e|n eamthat
is batting; te%m a Cma E %le gdtcfrg' O?E% cner I .Fnt |y
| eadi ng the gane; g{% (SP ‘t“h o ﬁtéorb‘F“t g,
i.e., the pitcher; 'Wé‘l‘t“ﬁ i RGdetibe alsrhsepsratar 0 h‘g
during this pitch; "QaHsUREef attﬁavteﬁgluﬁéwttee S5 3B a get fbcettaltme o 1 2-0,
0-2, 1-1, 1-2, 1-3, cznmuta'imas {60.cCz .1 G} Algern&li Fgr eaghcomputpsiends inC 2, 3,
8, 9, etc.: " pi £3hi n(g-<&i ide* Miathe aigrtageherhtor hdenoiesel taofind s string IS otran diead val ue :
"batter-side" havi ngatsfieafthe hQQUEN amditioptfor thawaimg S/alduge cotiputatier €Qf out s”
havi ng val ues such agilRinglthe dvalap Jules Bathihe tiebreals fuléskebsred roathe DGe¥apl uRs such
as 0, 1, 2 or 3; "nuiibdas@i0odmilihe tidavikvalel dhtdbase 208 Yedsechively, at diep 0201 4;

“pitcher-count” havippghevdémy éte%@@%r@@% for%e istion @i theh- speed
having val ues sugh 6I§O ﬁdIN é%n&?ﬁcatw?(‘@r@/ t&x@”% st Z’Nm%lqgéstnng

PCT/ US99/ 24029 hour ’S ns%ﬁt ?5st

" pi tch type havi ng Li_%,” ,eve (/tg e era oes é‘}tr[eg Cthg eup,
etc:; "pitch-locatio 5‘?:??0% E ﬁr e&gif%

pltch Iocatlon msﬂ% };%g; i

outsi de; "pitch-in-st ?lﬁ‘kea E§tei°3r9 -7)9§§reoqepep5e Gee computatlon

"runners-on-base" having a yes or no val ue; "runners-on-scorin5 position”
havi ng a yes or no val ue; "previouspitch-type" having val ues such as
fastball, curveball, slider, changeup, etc.
"previous-pitch-location-height" having values such as |Iow, mddle, or

hi gh; "previous-pitch-Iocation-inside-outside" having val ues such as 10
inside, mddle, or outside; "previous-pitch-in-strike-zone" having a yes or
no val ue; "inpact-of pitch" having val ues such as positive, negative, or
neutral; "pitch-outcone” having values such as strike, ball, hit or foul ed;
and so on. Various conputations now nust be defined to enable the 15
conputation nodule 102 (Fig. 2) to efficiently process the baseball data
usi ng the basebal | -specific attributes defined herein. Cowputations
specifically designed for the baseball application may i ncl ude: "nunber of
pltches nunber of strlkes "nunber - of baIIs nunber of hlts

e o, e Y 1 e Y 1 ar



0 "inmpact-of pitch", "type-of pitch", 11 JUN 2003
st andar d- basebal | -performance- nmetrics for batters (e.g., runs, hi ts9 r uns
batted in, walYRIY2¢¥3i keouts, stolen bases, honme runs, etc.), 'PCT/US99/24029
st andar d- basebal | - performance-netrics for pitchers (e.g., innings pitched,
runs, earned runs, wal ks, strikeouts, hone rugz al l oned, pitches, ground
balls/fly balls ratio, strikes/pitches ratio, “etc.) and 25
st andar d- basebal | - performance-netrics for the team (e.g., runs scored, runs
al l owed, hits, hits GidOWed= et M) sThebasiebledtihie iscréraértedby dreesa stepdoabl e
pl ays made, nunber aihtipalt cfvae sompedtions it lhyareen édalt. }ith @y i t-hd) htiskp. The
users are now able tig7use the query application of the present invention to
find hidden patterns in the basebal | data b){ npl oyi ng various 30
basebal | - speci f i ¢ comput Ated i 2QMEN Alhdaie ites ﬁconﬁ’éYS od ki ppsub-figdyefdata an
i ssue a query toSdetferrstcheompatation Lo Bietfinst/field cortaips thetdsscripbian opthecher 1
t hrows when he is behinputation Chdhesagond figlidicentains thesatiribute-vabeadi string For such
pi t chi ng query, the Suseumndaat ssifies thetl{2QMINmonhdition fort thpmpof quziry ttv, andl
val ues pitcher 1 forhdthirddield cdntdies thiccolnputatianessuld €(Spgdofior the attri bute
35 pitcher-count, and team 1l for the attribute team ahead. The input nodul e
|01 (Fig. 2) then translates the user's selection into the follow ng query
(conput ati on = tygpe- of pi tch pi tcher-nammmh@moﬁ pitcher-count =
behi nd, team ahead = team 1 provi des the user query to the
conput ati on nodul e for CJ%M%IHE copdilighés eSsHpIOARE GRITHBALIYINED2 (Fig. 2}
conputes a result, Ssteshyalged reguibrooiirpavalapgwith theysttingunxbegser’s query,

PCT/ US99/ 24029 set ahd thenbisme quenewitbr stranghhavinge refulpgreattr thimaty.t thet pi t cher
1 has thrown): fast habllspsibést(i6f qf dsithing Baaquit safsfias theMAXDNTS, Q) t ches)
curvebal | s-10% (18 oubnditioB ) andintydiEtise- folbwing ustriits 3R)safidTibdgargRYPS- 10%
(8 out of 80) for ttpee m[ﬁaweﬂa;b@mb@éhktmﬁspgmg%h sjg;ngxeﬁdl ndi cat ed
herein, since the 5¢, shutl (P @dr ssﬁnggrp)wé;@ ihb ehelltriig S‘.H‘E{M to the

al ert generator 201 g Bibl he M'A@(Wonﬂﬁld% C%B?F e?al?zeé th@ ffoltdingiTBt ances

lated to th d
Ir’:sall't3 fo? thg ;E%@%‘é%fﬁ’ Jﬁén 1{12 iR gsr e d- € San XINT r>—€ B fo 91 ue

rﬂl SE O t Cat erying
application of d g?p Pty ‘Eﬁ cenari os
where the pitcher 8%@? Cr°8 ‘i ‘88 Cf’fbp é;gV Y. AT 2 e 1°§?‘|‘d/ or |ess
(1 east - val ued resul t“)‘axé‘ﬁu’élllqoln ditiog; 1.4 P SEAXIYE SEHR ‘b\ﬂoéﬁ ng the

user with a better l&ﬁH@PISMM%CQﬂd“tWWﬁ mor%thpmpwlﬁbalwwwmnce
i.e., pitch selecti éHingror exanple, the user may be al erted to the result

LA S s

EUE;KI E}gon{)ggﬁi ;ﬁgazrhe putn ?fio T v1desﬁ\§a e ggne a or h% Lllé[g{{“:ls_Lecogn'&
). w0 00l 22493 47 %8%?‘85%? t|r BESf"a dsiring §, “ﬁﬁ( 088124029 The
queryi ng appl i catl or?OH'rpuaﬁ‘ V At stematl 0;5156 ‘iﬁ’@‘%‘t‘aé‘loé ibhal or
amat eur f oot bal 130 sl<‘c F%@Wﬁ@p attenR's tafer 2 HENESkexwitt h t he

means to ask questl d S&trlﬁfletséilQM degwmffgtthpmrmgrﬁamddhe eQropitatiasiot bal |
ganes. Accordingly, G, holgiogthermdshp nflestdnd tikatiebreakl dukes stecedfiothd octlopl |
ganmes (hereinafter rmeledambase@0dand dettizhidakdaleajatalsasg 20 redpectiviely, tar eat i ng
the footbal | data aste 402l IEtheialstt géneter2] diids Seatiiyy$ noxt for tHeut es to
describe these wari Qidmpdtates C, e MAXIND MR hoafehtioRgor CMabiies @y ot he

Va“ ous pl ays may | Nedpsbs an@lQhe LEAES Hé?%% o&@it@g tﬂmm zﬂ’ért bgamrl;

"team 2- nane" being Cto %ﬁ@fat ke %egg& site
OI tgeo;m;ﬁ:]f acgayhaw 'hé i3 fedom 8&1 %EP& & :F |Cod
ype-or riace LAl AR Eafgptgé e

fourth-quarter or overtine; "side 15 w th-possession” being the nane of the
t eam havi ng possession of the ball for a particular play; "ganme-score"
havi ng val ues such as 0-3, 14-7, 21-3, 21-14, etc.; "team ahead" being the
nane of the teamthat is currently leading in the ganme; "team ahead- by"
havi ng val ues such as 3, 7, 10, etc.; "quarterback-nane" being the nane of
t he quarterback; "running-back 20 nanme" being the nane of the running back
for this ganme; "down" having values such as 1, 2, 3, or 4;
"yards-to-go-for-first-down" having values such as 3, 8, 11, 18) etc.;
"yards-to-go-to-red-zone" having values such as 19, 25, 87, etc.;
"yards-to-go-for-touch-down" having val ues such as 19, 25, 87, etc.;
"in-red-zone" having a yes or no value; "type-of formation" 25 having

val ues such as 3 receivers, 2 receivers, I-formation, etc.; "shotgun"
having a yes or no value; "play-type" having values such as pass or rush;

D



11 J U N 2003 WO 001 22493 48 PCT/ US99/ 24029 usi ng the foot bal | -qu -.’]UNZOUS
attributes defined herein. Conput atl ons speci fi caI |y designed f t

f oot bal | appl MY BA%may i ncl ude: "numberof pl ays" PCT/US99/24029
"aver age- yar ds- gai ned- per-pl ay", average yards gained-perpassrng-play ,
"aver age- yar ds- gai ned- per -runni ng- pl ay" , n‘%[e‘r of carries",

"percent age-of first-down-conpletion”, "perceritage- of

t hi rddown- conver si on", "percentage-of plays-turned-over",

pass- pl ayout cone", stpeadat it EabtdoaiputationiCimEn(t e=eE=rNME Ihe @agable tilinber - of

t ouchdowns, nunber - aherfetirghied by onuabeep 606 umtletlad pid Mputationd@IC hivecar ri es,
nunber - of sacks, nurmﬁd@mtwahqiseiirbpf)faeg@ 40®tc.), and the like. 10 The
users are now able to use th Ig{r;y gﬂ({; application of the present invention
to find hidden patterns i hb afaatsalfswsaﬁqufdlgﬁeﬁgulxraelnd@)e%data
footbal | -specifi é cd’@p@@tqomtaﬂen CnedhhErstifigld qptains teengsseriptwngd dic can

i ssue a query to detemmutdionis, the escage fight asntayes thedtrdmtpaasedgripg ays from
t he shotgun formati dmRyint hatnsafisfidsalyd MOAXINT corfditichTofhe irguc jugrad 84,rgd
performance, the usethe tind Sel eoitaink checoampuitaionassult C,(Smaxint).

aver age- yar ds- gai ned- per - passi ng-pl ay, and values team 1 for the attribute
team 1-nanme, yes for the attribute shotgun, pass for the attribute

pl ay-type, and tigrf for the attri bute t ypeaRiINs@oh&Een The i nput nodul e 101
(Fig. 2) then translates the user's sel ectron Into the foll owi ng query
(computation 20 = aver agel YaMININ B corditioneis-ysad & laeato sfing AdawngIeishe= t eam
1, shotgun = yes, plajuadmgaultrpdka overgns-voth thgstrimgen thetugerts quend apd ovi des

t he user query to thberaspagatryovitmositihghadag @Fesylt 1@} tHao g taportealipon. The
conput ati on nodul e 102 s(ririggy. AptringBpuies saisfies thetMININTHSAS;) Cortlifidrdid yar ds
gai ned on 20 pasigi Ngard i if th@folloWndisdbtrairare tishasEst sometphe siceficaal |
data. As indicated heepiapandtistigal fifesh: rsor%mremo% KR4 T 0, R0 o)t he
user query to the al r%raugeﬂﬁ,g@to%n fie Gtrirt 5 TR FiSffabiyS (Aantee Lo a

set of ci oo o t?otneécj 49 gk aﬁk’%ﬁrtoﬂ{é%}io A B stk e skmaya! ued
or least-valued res é§ ; rrNT) = forall;%rlgsl’overla%pmg the

d d- §
Bppl | oat L on of e ﬁer Eyirsrﬁrn aspdltion ah B o

%ﬁteg
scenari os where the arﬁ&?f’z?dg? ‘B‘? Wor st
(| east -val ued) passi ‘B%PF%E‘:‘P% d’émuﬁ‘b‘i‘ls gelie TrF&V iHen g1¥rted to
the result of the foﬁ%momjhﬁepmelabﬁiuernynum)st@geat est-valued result: 18

{90 yards gained on 5 pasrhmar%?erm &)r tflesreh*g%némqrime&r ezrg/en(: gput at i on
= aver age-yards-g a| pg th flo kgun =

ves, play-type = panher BT a&ms& zﬂm ae o214 ﬂbtgrﬂ% gl‘oﬁdm -

<5, in-red-zone =

Cri cket Ilcatlon dffls n%l B—% é@d ét l(}
of the prb\ggent |nven %Wtétacws de faéé?i’ EF%rrea

pl ayers, coaching pe s‘énhé’FM)P Hislerpgrperater 3Q1astempisiio fI aﬁﬁﬁ‘rﬁss rt"tfb'Nask
questions and obi%al nthahsstighesrthe MININE reendision Sorthe siring Siant dhe qmmagation
Accordingly, a |ogicél, lﬁrld)l@lellg the ovenlap dalenanbihe dicbrsak fudgs staredinghe geariap

(herei nafter ref erredil¢salatabasdZDicandchetichitatkauldsslapbase 286 adspegtivalgat i ng t he
cricket data as a coftee602.dfthefalamagentrasorad0d fhwk kise, stringd, gR{E tdrthag
attributes to descri&gnputisch Cathe OIENINEL £16€ foffichtibakdrC; islsretotitiue’ bwt@s and
their values for3s hego'ﬁéﬂmsstmgcslmﬁmrr&youl&maaﬂ{elemﬁaaﬂuézaw bei ng
the name of teaml; (48 ﬁﬁht?orﬂ@”ﬁ ste %bagmveamh%reﬁgaraﬁor2610&;& hewn- of
rratch (site of the g, ‘3, FUBS ShGhaRS O%nggnneutral
Prontn-of macon e AR TS RBYA e %% %15 Lty o ng 1

i.cation

t t tch' h
naggrg?nfﬂe {n:)lurcnarre‘fﬁ"’i1 d?%é’a%h?odﬁlp‘&ﬂéonl(g‘ B1G ed' 2y %Ya‘aab %ur Rarent

if any ; "pitch-conditions"” (nature of the pitch) having values such as
slow, fast, wet, dry, etc.; "weather-conditions having val ues such as

wi ndy, wet, sunny, etc.; "teamw nning-toss" being the nane of the team
that won the toss; "teambatting-first” being the nane of the teamthat
batted first; "team -runs-nmade" indicating the 20 nunber of runs made by
the first team "teanl -w ckets-lost" indicating the nunber of w ckets | ost
by the teambatting first; "teanR-runs-made" indicating the nunber of runs
made by the team batting second; "teanRw ckets-lost" indicating the nunber
of wickets |lost by the second team "w nning-team indicating the nane of
the teamthat won the match; and 25 so on. The attributes and their val ues
for the various balls may include: "batsman-nanme" being the name of the
bat sman; "bat sman- hand"” (hand used to bat) having a right or left val ue
"type- of batsnan havrng values such as opener, nlddle order or

o ”~ Y " o -



11 JUN 2003 PCT/ US99/ 24029 off, |eg, etc "l engt h-of ball" ha9i ngxﬂu
such as short - 8itched overpitched etc.; "direction-of ball" g J
the bal |l aft VORI pi t ched) havi ng values such as i nconi ng, PETUGH13§*
etc.; "shot-attenpted" having val ues such as hook, sweep, etc.; "zone"
indicating the location of the ball S after be'ng hit by the batsman and
havi ng val ues such as 1, 2, etc.; "result" inmdicating the result of the
shot and havi ng val ues such as runs, no runs, out, etc.; "nunber-of runs"

i ndi cati ng the nunbarcrofienteflsy siwoatasttpdiOb uhhilealbelthe aomtputaionnn @ &hwes such as
1, 4, etc.; "how oubéen dwdltedtt (ig., ho\M) hetdpatogman got out and having val ues
such as bow ed, caught, r| but | ng-fielder bei ng t he nane
of the fielder who cont ri %a%‘&%%ﬁi Frédgatts ngjes of fb%’grﬁlds of data for
"contributing-fiel défhFoEIRULaSieN qlnahégfﬁtﬁéldt%étabeéhq esssonohthecont ri but i ng
fielder and havihg veinpetstieiueh thesseppndl figld contpinkde kbepae-valueestring
"four-scored" indicatninngr thiiestatisiesghe MININT warslisaoioe theafifut fhey B a#) andnd

havi ng a yes or no velthed fitki consainy thel Computatdat resudt GUBathgs). 1 ~ a "si x" was
scored of f the ball and having a yes or no val ue; "runs-perover-required"
indicating the required runs per over and havi ng val ues such as <3, 3-4,
4-5, etc.; "runs-per-w cket-required" indi gptXTRACRE required runs per

wi cket left and havi ng va su 10- 20, etc. ; and_so on._ 20
Various conputal?ons now%&g%wlggwaﬁ Braafred sghof é‘é‘ﬁ%ﬁﬂ(at ion Tvodul e
102 (Fig. 2) to ef f Mreentd sptipfiesdddQMA% (2rGk Resatisfigsd-Q@MdgX (he, Ci) for
cricket-specific attlrFisabes, andf Tnedishes MAXINCdIputG |fblifﬁsm§p’eb’i o e, lTy

deS| gned for the cr bedréps dp pfar d &) N-rpandi Ticdatisfes MANIBNE(Tof, thrTokes”

"W n-percentage", " MANTRACE fimstipeenabl theaisesibaraté throughalli ovedapiing

runs- per - over - alS en@luenesrt@ﬁﬂﬂEt&ﬁia)ﬁmaﬁy-pﬂﬁed/\q@@tTifbtmﬁ)hﬁhratly valued query

"requi r ed- r unsper - whgk@k ate%fldaiuedpéantt)fhutie@iapgl §RGHdL r ed- runs- per - over "
"contri bution-to- reqwre runs-per-wc ket "

st andar d- cri cket - per f or n@he 8xanes iagvhiel thsaiegtrﬁ@nere@r generaiertd AXIGFACE

bal | s-faced, nunber 2lstts i dnserelegel inyeujunetiombeith bt flowrebag 06Figd8. Bherbnput of

f ours-scor ed nunbe modfilesid gsoBdestho rked, gederstor ROuwith theafuery 104,

runs-scor ed- by- 20ne contissingiofah anribok-valiad ssing Sestalya 206 EM canpluthiiens,

st andar d- cri cket - pe{Cor@mncey et sté£ 801, Mor ko Rhpulation C, Mrpies= D= M),

bal | s- bow ed, nunbeth&ilcrggé&?ﬁopyt%nﬁnpwmﬁida MRAXTFL CR forth€ 4 BhS Stanl e
number - of runs- gi veRemPaRES CP,futflﬁngSthQ bY&Rp rBRNEOficttbakGared s8¢ in

di stribution-of rung %ﬁ i 264 dtlHé ll@d?ea‘kfmfcyﬁﬁat;% 205 St he

gi ven- by- batisrrag e?é‘sa ctt eIfth Gr'ert’ &to?rzﬁl'?iﬁ

The wri okt data by s b % a“ s““ %Cﬁ“"“ O“P Seinzei.” ned
herein. For exanpl )e/“ggg ég;’ tlspo lttéf‘ n| ng
percent age of team $° C%‘pt‘%‘HPﬁ‘E at fic OWH‘HI r&%?ﬂe & query,

the user can sel ect 2Phg8oes ’\M)ﬁ@é/@?k@@(wg@ fgftfflgc‘NlnPlBGP-D 9899/ 24029
conput ati on wi n39er MNKIFACRalgrtvmtifieatiandant s seto tfhbeatittstQP&QtSeTltlQeam 1narme
and team 2 for the ateps BOLBES aanptadafiorcaciicemputption Goddl @ 4=01<{ M)g. 2)

t hen transl at es t he Thsentisbls &1 as irnceemdnnddobyt dre af sibp 836 mgil glief the( conput at i on
=hvvi n- per cent age, tﬁaxlﬂipiltaﬁatﬁﬁ':‘in:(:h@i&fbeﬁn déae%gmi@maﬁrel\:t) ite@msRy. and provi $ﬁs
t he user query to the conpu uj e or conput ati on. e
conput ati on nodul e I02 %ﬁémgﬁgg tar‘é"éEanSI%{R:ffHWQ@ gp@ @50 wi ns
out of 200 matches) s Ott?éhaeewum& BYPIHAS pRBbeqfadditioppl data Ag

i ndi cated herein, sifigids depending,en t ber affpirings Join gheoMiAdeERAGE. Tor user
query to the al ert gesteeommitatizngiCy thedirstAield cantninssbe déscripticsrafdl t o a set of
ci rcunst ances r el at edmpotatibve Giismd thgsesopd Hizld cogtagrsebd menbor af stadgo¥T in

| eastval ued result ftioy MAKTRAOB. tRdricach stdime Pethe MANTRABalet bt words, the
querying application of the present invention alerts the user to related
scenari os where the team 1l had the highest (greatest-valued result) and 15
| owest (| east-valued result) w nning percentage agai nst team 2, thereby
providing the user with a better understanding of the team|'s perfornmance
agai nst team 2. For e~:anple, the user may be alerted to the result of the
followng related query: i) 100% (3 wins out of 3 matches) for the nodified
gquery 20 (conputation = w n-percentage, teaml-nane = team!|, team 2-nane =
team 2, tournament = yes, nane-of tournament = World Cup). Simlarly, a
user can issue a query to determne player 1's contribution to the required
runs per over when ball type is a yorker. For such contribution query, the
user can select the conputation contribution 25 to-required-runs-per-over,
and val ues playerl for the attribute batsmannane and yorker for the
attribute type- of ball. The |nput rmdule 101 (Fig 2) then transl ates the

T Y e 1 a4



i) Least-valued result: -1.2 for the nodified query (conputati 3n1 —JUN 2003
contribution-to- required-runs-per-over, batsman-nane = 5 pl ay

Banki n~Appl i cMABR249% anot her embodi ment, t he querying applicéKﬂdﬁ”&?“@ﬁe
present invention can be used in nunerous banking applications to query and
10 obtain insightful information fromthe bagging data. As a representative
exanpl e, the querying application of the present invention can provide

i nvest ment bankers with the nmeans to ask questions and obtain insightful
information about caluedtallg comhini 0ge dnndyld for idestifyligtaé stiR@aybnd/ar i ous
instruments such assdemndigata AEldBt BcRbABEIARA fosulR YT )Accordingly, a 1 ~

| ogi cal nodel of the data collected for the banking application
(hereinafter referred to as t he banki ng daﬂg}ﬂ"@gﬁnerated by treating the

banki ng data as a col I ecif ICs Bl SPEGIEH RG tst qtels ordescribe

t hese vari ous de5aI S ? Qatt RC)}’%P Eﬁeﬁarsa}@{ A ] &E}lffl ous deal s
ﬁ,‘e(g V%g% Jhb%i n% LlLsed and

o, o

may i nclude: 20 pr U t
haV| ng val ues such sJ Pgé %&5
"sal es-segnent" i ndP¥& %{g‘t AETTarat; b and gl g conpany
interms of sales, . “\9%\?%%‘? bleg dhe ussr odease thappgh ﬂb%\’f“aét’lé‘g
"growt h-i n-sal es" i fArieatq fed 2 punimaflxvalped Sé?fﬂoﬁﬁﬁﬁé@m@ﬁ vt tuadgRIaTng

conpany in terns0 of h@Bhgle@Wt\hﬂueﬁ reilted all averlenpinengyeviad.ues such as

e e Congond bg}gl ;wéﬂfﬁaﬁﬁ?efm A oaL) ;u@,q feyaathpgaa %s% ’?:%A‘é%the
aie tlt r e t
g ulgl 9?%‘ Brovides éﬁl@gg g P; P‘g%i’ﬁa Eﬂ“ {8 ssui ng

construction, etc.

conpany is a fi nanci@ Yes or

val ue; "cust oner - st ggngstingof i”h{*ff H‘%j“%ﬁé’f‘ﬁ% '3 é‘ﬁe%glﬂf CRBIRPANYNS) s an

exi sting custombt ofCr ke -bdnk, ataleg %évfﬁgeaahye@p@ﬁatlmcm €t <=1<=M),
"customer-priority" themrbmfﬁ@rtaﬁemptslt@ﬁnd? MFNTIh/éCE§QuﬁhngtmxgrﬁpaTwhas a

custoner of the bankommanatidnai, ngliziag theovedap adesit] dimetiebrédkgin]es lstored iet C.

“mul tinational - pr eséro®trlapmilaataiabasct20d aad tientebreakwhies Hathbae 265ui ng corrpany

i's a multinational, re3pétiihely] fGtep02AILES aRucdenaGtdd gD findBthe WINERACE
“industry-conpl exit for thé\sbngitatidve ¢;h@e SAMAREXCE YlePf notifi@atidiifes O % skowWhi ch

t he i ssuing corrpanyutp@”od@g@p 989 dnd'BXINIGI MEA B8 §MB1|E'1 ﬁsthé‘mﬁTRm ey etc.

“geogr aphi cal - cover gae', | Al caki e, b ﬁﬁ“'}ﬁ‘ a?ertp eﬁﬁﬁiﬂﬁ%o‘f“ thin
its main country of ;oherati ons s ﬁt
regional , | ocal etc £ g Ja 9/ 24029
to-size-ratio" ipdi ?:lﬁftl"ﬁg Ie4iondE T lp S fE_ tﬁ in
relation to its gl z EFPeYR Cﬁé’@?}h@"‘%{i“ﬁ@é‘ <‘h‘| ¢ d *S

"| easest 0- si ze- r at i BTSSR 91 &' fep 806 Bﬁ‘t‘ %lfotth‘écqné‘,@ﬁ?tﬁﬁlsé’bﬁ;d‘&ﬁ? s | eases
inrelation toits Beencdeali pth{a9+ hg M)At §€8 99dch as hi gh, nedium etc.

“cash 5 flow indi catl ngTB@&Iﬁ@l@i(‘:P!@leH% aqwmsaslaz ohh@oéu%%&gommoany in
terms of cash flow g lﬂ&%;ﬂﬁatﬁé‘%ﬁdﬁ% of Gclitio? Alka YL -
~epsgrowt h” '“d 62 hgggh onth&hintferfb? ﬁ?h agw IYPRACE Wdl3a i TPANY in

ternls of gromﬂ

excel | ent, good, et Omp“téﬁ’@tﬁ‘r éel 8‘3 ‘b‘ §'tp|¥‘ﬂ %{ﬁgcpmpgfa:ﬁ\c)xé 10

per formance of the s&y 5S%€ﬁ§ W Oﬁmp§r “UP ?1 dripddd p/E ﬂprlce to
earnings) ratio, andINEIRAGEvEPi s stiing Tadhe VHNTRA 166&& agddgtionally
"grossmargi n” i ndi caentpigs eredate fisldiforideeifynerthnstng 1 andea sesend daja Sekdpany i n
terms of its grdss fartht coppwatebnrasultG(Tnl ues such as excel l ent, good,

ctc.; "net-inconme" indicating the relative performance of the issuing
conpany 15 in terns of its net incone, and having val ues such as excellent,
good, etc.; "market-capitalization"” indicating the relative performance of
the issuing conmpany in terns of market capitalization, and having val ues
such as excellent, good, ete.; "roe-average" indicating the relative
performance of the issuing conpany in terns of its RCE (return on equity)
average, and 20 havi ng val ues such as excellent, good, etc.;

"insi der-shares-percentage” indicating the relative perforn~ance of the

i ssuing conmpany in terns of the percentage of shares held by insiders, and
havi ng val ues such as excellent, good, etc.; "growth-segnent” indicating
the relative performance of the issuing conpany in terns of its growh, and
havi ng val ues such as 25 excellent, good, etc.; "public-conpany"” indicating
whet her or not the issuing conpany is publicly traded, and having a yes or
no val ue; "l|eadmanager" being the nanme of the | ead manager for the issue;

"l eadmanager-type" indicating the type of |ead manager, and havi ng val ues
such as commercial bank, top tier investnent banlt, etc.; and so on. 30
Various conputations now nust be defined to enable the conputation nodul e
102 (F|g 2) to eff|C|entIy process the banklng data u5|ng banIC|na

. . . ~ aa o o o N Y



10 provides the user query to the alert generator 201 (Fig. 2){ 1n¢UNR00F
alerted to a gvg)to 1; ircunstances related to the user query h 1214%
Bl FEasyetiay

greatest-valu ast-valued result for the conputation per

deals. In other words, the querying application of the present invention
alerts the user to reI ated scenari os where bapkl had the highest (greatest
15 valued result) and/or the | owest (least-valued result) percentage of
deal s, thereby providing the user with a better understandi ng of the bank's
performance in w nning the deals. For }ng@aﬂb@tang,hgfggﬁqtsv\oul d be alerted to
the result of the follow ng rel ated query: 1) Geatest-valued result: 25.0%
(50 deals froma total ofAsxigppssed hegsin, tﬂPf‘eaI%é?l’ch@@IrE}Ué?WIYQétfﬁ@Eﬁttéh on =

per cent age- of deal s taskeafisaseahangelor attiemcvalug¢daiungs thatsati$fg one oninors, of

nul tinational - pr esetinesix typieghf algitgord pesegrientput gexyelh emither eGalotinGent er
Management Appl i sat ioftheZrednciabentivantheiquerying apbAcioner eompiat anelis alif a
conpany call in to Ql@éat&ﬂﬁl@@{'ilu@nﬂnhgbfs@ﬁ fink @ zﬂ@x@%nd@ﬁ&ﬁ%ﬁaﬂl pdt&Rar t

probl ems and get Isglugéﬂ efcd ﬂrafgpmbn g n%% b al;gé ng%gifexgéeﬁgegged

c 4
have been aut omat ed%@é&ﬂ}e gﬁégg 9&@1 %u%x&[%%sea egfei%c%%pl uter
efficiently. TypPcade ? ored pfEIAGLR Sﬂttstﬁsreem%%% %SE'ntvi v
nature of the call, ensytod et o SRl 1's. I n anot her enbodi nent, the

querying application of tTheniagasens FEb 10veBhd Psteasd PEudtpiag applidausmr ous

cal | center nmanagenmgpiheARpdehtAlEfRbh \mcmmrc}énﬁ\ms% ﬁhx@cbﬂﬁt‘x 1)

i nformation fromth% §s§151le u§é‘r lied@tafvarte, Rsdefidl gg BRl & oft he
osa? o

guerying applicatkio S Lcenter
manager s and peréonn E fe> ?c{}%pdtéqlﬁﬂh{s%gta% "Bl J U N 2003

PCT/ US99/ 24029 questP Pplisction o Big 41 FO; ﬂgﬁpﬁf Jemei But the call
center calls Accor diREFSPOndIngde,Hosg s yo‘l Fa¥Pelf ‘?rB‘Fcet he
call center mnagenéwmeé%bﬁ%@ﬂféﬁ“@ﬁﬁ?’éﬁfﬁ%lf"tnélfe réfﬁﬂéraieébgeperaa)g 2Dhaoval |
center data) is gen PRAREESY the RIgtGORPUIdeYE Ftorskindhe prarcamayted rewitF ect i on
of calls betweeR9agdalatabasenld0tu S emtheingnomedide il 01 isaepsden provden s user descri be
t hese various cal |l s,quager¥sthemtcregeemm20] sFheheatha prowompukddesuliei r val ues
for the various cal Idatabage 100¢ taidiesck i Canytod tier stéred] egsh basatinfiedemy of iaasing

val ues such as 9l 0- 4bdrt &B8Ma fof theStebqwezy 804.eA€in Figi 21-thd alert generator 201
first-agent-on-call "outgigd @abtdwae@pm@raleetlmltmcﬁmwozdndt&endaﬂmmb% tHeor the
first agent on bhe Gald utmddﬂfcol%n%@éﬁtﬁgdtﬂ% fIaMierlﬁmk%lefF '10915 @edi NCOM ng

value "ti nme- of caII RY PR HE ,%q AR etc.
"cal | - about - whi ch- pr %éh au%‘%nf%ive%@ E%sszméi aﬁm%& ﬁeso&@ﬁgy&%m

nggggt SLC,h Z gr ¥|Vce 1s the ,}{VQ 96?13 nd 19xager nacre-\%ﬁa;r% 0 Tvoke "the Bfutdi?

that - cal | - went - t hr ol ﬁomﬂg\ﬁﬂ vaI ues such as switch 12, switch 35, etc.;
"agent -i ds-of al3o- agentS-}DlI[brﬁzaivlely, thedire-abmp@ed F\ﬁuﬁ@@mabasdsomfn@ hott he

agents on the call; copummbmeaRkt donaitdhelorial pogibls uba \Gubisesy alhuess, Bupk-as 0,
L, 2, etc.; "number @ fRaleamaGeiuife. e&hbutechx%mwda\(@aakbeﬁooqq@hlcaﬁa Ree 1, 2,

etc.; "nunber - of agefifiSmaf+ E’ rlif 5 SAY hlin SH& ﬁéal Hsis paciEle is
number 20 of hol ds- u%g(?fo tam ﬁr@-g:o}ﬁ Lﬁ% @Ech ro arré i 1y do not
total-call-dur ion ons
etc.; "custoner 2’; SR ?8‘?\ uf:té‘ier umﬁaﬁ?f‘?@l 9%?%%0’8 8 very
satisfied, dissati sfcl°8 jtiops.fay al}possipl Fé‘?qr@&} St gerson§ aV| ng
val ues such as yes, TRePENIASRAtLRAre atemaL) aemmnafamogwatsam rStaE‘%IFC@ etc.; and

so on. 25 The attri tnevsis packagpeihat Ganlbgaised greopacter Wish e yeming my

i ncl ude: "agent-id- rappbeationiedthiernyeseat weentionch as 0166S7, 200765, etc.
"agent-skill" indicating the skill of the agent; "agent-experience"

i ndi cating the experience of the agent; "agent-training"” indicating the

| evel of agent's experience; "agent-gender" indicating the gender of the
agent; 30 "agent-age" having val ues such as 45, 28, etc.; and so on. The
attributes and their values for the various customers nay include:
"custoner-gender" having val ues such as nale or femal e; "custoner-age"
havi ng have val ues such as 45, 28, etc.; "custonerincone" having val ues
such as $35,000 - $4S,000 per year, >$100,000 per 35 year., etc.;
"custoner-duration” having values such as 1 year, 2 years, etc.; and so on
Various conputations now nmust be defined to enable the conputation nodul e
102 (Fig. 2) to efficiently process the call center managenent data using
the call center attributes defined herein. 40 Conputations specifically
designed for the call center nmanagenent ~'~0 00/ 22493 56 11 J U N 2003
PCT/U899/24029 appllcatlon may include: "nunber-of calls",



invention to find hidden patterns in the call center data by 1 y
various cal | ¥OM0@#%pecific conputations defined herein. For FETARIPE2%
user can issue a query to determ ne the average call duration for all
incomng calls occurring early in the norning,, For such average call
duration query, the user can select the corrpulzgti on average-call duration,
and val ues incomng for the attribute incom ng-outgoing and 1 ~
early-norning for the attfunbahentliyytheod isoml differBhee innjpadperaidulog thk alkt (Fi g.
2) then transl ates tgagertnetds whethecthe pre-cdrhputtd sl dropartigl stdemplete.
(conputation = aver Jge-afed fer@titGti00 Rearts Gt (haaaHb@EIvAGed st SPMRiBGingt | Me- of
cal I = early-norningje ﬁ@ﬁc&t&ﬁbﬂ%rtﬁ%cmseﬁw&yfm th@@tofé@rHP&E%blﬁgd modul e
102 (Fig. 2) forsconpy ?tthﬁwresﬁgng_nﬁaﬁgﬁpl'gs AN TR
computes a result, %&'s‘ﬁ Esﬁ, § cét%@f%ﬂ%;k%am 81 éx“r‘errat %EX 8 ca%néhe cal |
tf’ rovi des

The users are now able to use the querying application of the S;%qup 3

center data. As |nd
the user query to tI% ’Lf’g@ﬁ ?té % ° 1 m% %Péea%’a}’“ re§1\1125rted to
a set of ci rcurrtstanéege £ EF‘EQS“R‘W’é“G% ts i P Hdheplets est - val ued
and/ or | east -val ued Obé*'éltﬂ hwiglythezgmp eB@rﬁ?ﬁtlﬁt“? ﬁ“ﬁ‘\?é’?aélg@ib unéltnr%e@u on. In
ot her words, théOquateyi mjifepensci2iang thsf alem dater2d3 e Adtematrealy itomaletert s t he
user to rel ated scerganérewr BAVimuy wtitiee bath gaspre(apmpatedsesultaataiohse &8l t )

and/ or the shortest agl destonvaltatent medud 102 avenage thablertdatifidations 2@Zher eby
provi di ng the user whilthealbeidh@r208nTae slear@dhagtoo20t heliay dreagmpaaltibn
duration. For exanplmgedulde0ViiFekc aBibubevalledadtfnsadtiiQing e 4165 bdridit@nst he

fol | owi ng rel at ag qtfetyspdc)ﬁcqseat;&ﬁ tsvrdk MR B M fre-cdhBRed ReANASat AL t he
nodi fied query (conpgpation = average-call-duration, inconm ng-outgoing =

incomng, tinme-of call = early-norning, custoner- gender = mal e,
custoner -i ncomre = >$ | 00, emleragencoajer- Zi)gemhzskihlelknm\/ledg@)OftBﬁcmmatlcalSuser
can issue a query tondet@mpuaioneodild ¢ Bneechengwhese compuatiensige cal |
duration for calls aleuverthoeghmimallyt-mliveilreadsrihseal-ting dreosationihgsd o agent
with id 016657. 260r cohfpltatioht & Aivascedd@istovdriiBe Matimalivaked eshitd bie
conput ation di ffer enggchipaNepRAINpRtddrEdN R ldaRBad 100 Oxebadht'gt\tet age, and
values OL G857 f ELUE@%% Irzdrttttses #3SAHa hfgnéstug%%%é Wl L5} &9 o % A for the

: is h rel
001 22493 11 J U N 26’6 ‘k §§ﬁﬁrp%g %?;Sigﬁa flerhs) DEbmbAn aasttaes the
user's select|o |nt g %
di fference-in- a EP?t“‘(j‘qug}V\'} 8’%—1" Omo greé éa“ eegﬁfglieateftunber =
016657, call -about i ther apflementaf th eﬁm&’r ?ﬁHB SH3Di des t he
user query to the ccﬁ‘r‘ﬁ'ﬁ??tqrd’mlsrt%ﬁﬂeélal@lﬁ p Gl Sy 1fak %‘dcfbt?ﬁh%%‘%’f?a The
conput ati on nodul e TOMECEH. ot i9IPPEGSHAG 1Bt thisy lﬂ}tton sybrumeg thekpowiedgeconds
(the average cal | dutiizedhy tie aleyeaenconesl . TRiereforrobe aBrigsnera®s 2&hd t he
aver age cal |l durddti onilizes thalknowlpelge of theirelgtididhips Sorsmemespbsilerfces) betvecenser
qgquery based on the aatktringnbed ndabas thi areelefihed bythacomputatiens bl a HuSyingal so
provi des the user quplcdtiont he al ert generator 201, the user is alerted to
a set of circunstances related to the user query having the greatest-val ued
and/ or |east-valued result for the conmputation
di fferencei n-average- cal | - dun@tih®BreflI @M PVBERK MAXBURER] MINDOT RREulOT dS,
t he querying appl|cat|on of "The _present 1nvention alerts the user to
rel ated 15 scena’i os wherEBhasgekiligéin thaae willeappescipissiron gheedefiaitions af thed
result) and/or the satert cemtitignscthatithe/MARINT edeMINIMTW@i@Qm@Idtthhe aver age
cal |l duration from tdtengestoéitte saw e genditonsal Thadgetht MAKREF ed/ MINONT di ng
the user with a bettenditiodeysidreulnthafaré haxagdht vatueddof the amtive datafFadong
exanpl e, the user naye Qserd IQid TFduediontiy. Tasudver,df istehirefyqldssivlienigat tied aeed

query: 20 i) G eff esioe¥abugd tb S&Holie sBk s%aﬁﬁ‘{ﬂg(iﬁe MiahaNave napenNgal |
duration for calls to the agent 016SS7 bei ng 3.3 seconds and the average
call duration for all agents being 1009. S seconds) for the nodified query
(conputation = difference-in-average-call-duration-fromoverall average
agent -i d- nunber = 0166S7, call -about-whi ch-product-or-service = 2S product
X, how product-or-service-advertised = Internet, custoner-age = >SS)

Cust oner Rel ationshi p Managenent Application Custoner relationship
managenent is very critical to the operation 30 of any business. An

i nportant area of custoner rel ationship nmanagenent is understandi ng and
managi ng custoner churn. In another enbodi nent, the querying application of
the present invention can be used in nunmerous custoner relationship
managenent applications to query and obtain insightful information from
custonmer 3 S relationshi p managenent data. As a representative exanple, the
querylng appllcatlon of the present |nvent|on can prOV|de custoner

o o, . o o o o o o N o o v o o, o o o




15 very satisfied, dissatisfied, very dissatisfied, etc. ; d11r1atJUvN Qﬂﬂa

custoner" hayj es such as <lyear, 1-2 years, 2-5 years,

"chur n- dat e" ‘HQ@W#@%m ues such as Dec 19" 1998, etc. ; reaggtlﬁg%gmgurn"
havi ng val ues such as unhappy-w t h- product, unhappy-w t h-servi ce,
found-betterproduct, etc. ; "cross-selling-ats4ime-of churn" having val ues

such as 20 successful, no attenpt, unsuccessful, etc.
"activity-just-before-churn” having values such as very little, alnost
nothing, a |lot of acondiiignsbeeause the ushi s tq sKccusEoHEhich mayileag t@lﬂ}ﬁes or no
val ue; and so on Vadlsoonseryaoﬁqhmmmswsstnmgm Mrsbrdoeldef a pedertad enabl e t he
conput ati on nodul e #@Bodikieft oXhe presaftfinvanaod,tie gdeogamsatdi® lcilkatsaner 25

rel ati onshi p managegditio dtexisumicOof thage eissédBngsat theicBd be Bisdehbd@eeter ei n.

Conput ations spegi akdeyiodgae. Qlﬁlﬁgreftﬁ?éu§eP€x1@§Jt§E@ﬁ'&ymg@b]ﬁwaﬁ&%h' p management
application may |nclude : nber-of custoners' nmber of

cust oner s- t hat - chur n” ﬁ%ﬁwﬁéﬂuwfa@ﬁﬁteoq@mﬂg mﬂwaw@ of ghcaprasedt inveriionber - of
hi gh-ri sk-cust oner s‘incol‘m’hum-tb@ ‘admfasgesion’zalert fepwrd. i Ikis. apgecifted thasdhes are
now abl e to use the“eukofysensgjorpatit feturonambe nherppraggento thewqenyingn to find
hi dden patterns in apslicatisissfHigy. &laat ilonFbi gmpticiagekarhtsdhdan byFignpl oyi ng
various customerQr ekairépaadihg tammpSOhizRmtinFNECE bhd 1 CaTdhdEd Bthedahi ned
herein. For exanpl egefgredéChurh@hlsiafd Uekirdcdei@itiont Bre@aiRddY TR ihHR nRRfent age
of custoners that chyfngg, fnrhdgfflo‘hhgt}feq}é@lt&h SHBE4 Gfso ;ovic%ggess 5ar such churn
pelrce”t age q“er]}” te Hﬁﬁ oncl%l%c? %Ca‘ierﬁ ePa? ‘ia‘rh &s&x h”i x‘?n"?ar §§ @96 a”d
val ues 4Q 1998 or 1’&? 2&65 t[l S[ O? Léusersm? rac g 1QH6 uc [¢

then transl ates,the H&8 Iaél the s%(ﬂ'(ggn 6 tatlon
= chur n- per cent aye, (‘?ﬂﬂﬂlﬂ L@ d%e):“éﬁde 1rOB bessef ‘@1%" to the
conput ati on 40 rmduIC%“Si %0 opjean i CPYRNt of tReiie 15 9’3 11 J U N
2003 PCT/ US99/ 24029 “t59e 9fdfa Jbatfﬁr%rﬁe%@él%tewtetbﬁagne“256589hb%ﬁt es a
result such as 9%f@?antedneth@s@pndqﬂehdyn@a@,téﬁWbﬁh@the eurenbsassion bassandeshshi p
managenment data. Asandtiethiréficldendicates wihetber thtasar hppussueddwueryldtis(Fi g. 2)
al so provi des the usppreciaedyhdt ontynmmealfelnd theperfeldstnoay 2G5kt (oFitige” Y any he user
is 5 alerted to a sgtve@ftm@ei rcunstances related to the user query having the

gr eat est - val ues and/ or vaI ued r suI for th
churnpercentage. In ot he E%N“KW{BV ing&We AlgT A8 1e? ? J)J(ﬁr28‘!‘1‘F‘h%l"‘icﬁresent
-38IORRHest

invention alerts th&a %?pé@togc?@ﬁmvaiesr%aw
{great estval ued res mptlflcaéwalldw tothe output ewdule\1QB  Bes Q’f@%‘lﬁ’l thy alert generator
chur n- per cent agés t BeF elsy pravigasenieddreg-sesseonuadest datg 1 H)3gotles ewputumagiatest andi ng
of the custoner churlf3. Fbe emkafrpdssion kleet dasel103wpndet ofih dietdegpetifyingther esul t
of the follow ng rehnhainddr GUdANKINT) alést @t dhiaxVhhiiegte netieki alertdBibther t he
nodi fied query (conueéraind@notectield Bpaefyirethagembe bl MINIHTeRHR (3:99G)
custonmer -duration 1% have not®Rén ﬂeﬁ&&tmheu&eomfcram 1RO eR0Bf-seadish SR - of
whi ch- product - ogger \aGe 153 R Pbﬁtgh'\@fadc\{tmﬁéls(fm@ @s%érﬁffyﬁé ehdpyre- of sale
= very satisfied). GER&TRYNG MININISaILR d&ta attt'rfb Qfahﬁ@‘éirfr@?ﬁﬁf‘lﬁas'n%t an
embodi ment of the pb%éxggltcrtéc{%etﬂé L&, ?Qﬁleﬂﬁ% Ha{&&k@loaléﬂ?éj W o Ve the

SR

pr esent i nvention can o n}? (o rl%g Nﬁﬁ?@g@ha such
as a conmuni cation ne

s%tpsf n
| d- wi d b), TORAMAYE ARhheealerted tolge u é‘;ggi“ rr?r}tlsasbs{op Yéaplagmﬁt
((a\r,:l(\?irronvr;llen'ta ;Aﬁcé?poreaﬁoﬁéestsh’é‘%P?}?&fﬁ“%ﬁﬁ{%ﬁt F‘Bé of the present 25 - user
i nvention. For si ”p|'C'tYAttﬁé@HRBT@ac%%‘(Wse‘sﬂoxF'tlgaalér?g&féfit@rsmfiﬁ‘dlﬁlgmﬁo t hose

shown in Fig. 2 are, ShLEPRFiday r&d?{b%él?é’ekf
descriptions are omag1 i Xngatll A b 9«11 o f Fig. 19
repl aces the i nput m) gngs uery| ng

application of g aﬁpﬁf t gi% %B llb p

appl At on Of 548 dhay aih b aé’FF° é}ss&%mzo ORI BRAECBE o ¢ he
i nput and out put nodul es via a communications network 1901, such as a
conputer network. Accordingly, the alert generator 201 of Fig. 19 receives
a plurality of different queries fromthe multiple input nodul es 1902
(i.e., multiple 35 users) via the comuni cations network 1901. The alert
generator 201 accesses the conputation nodul e 102, and generates alert
notifications 202 and alert data 203 for each out put nodul e 1903. The alert
generator 201 transmts (or sends) the appropriate alert notifications 202
and the alert data 203 to each output nodul e 1903 over the comrunications
WD 001 22493 60 network 1901. 11 J I J N 2003 PCT/ US99/ 24029 Alternatively,
web browsers can serve as the input and out put nodul es, and the alert
generator 201 and the conputation nodule 102 cats reside on a server (i.e
an Internet server). The conmuni cations net<vork



5 1901 connecting the web browsers to the server can be the Iﬁge‘nghlzgﬂg
conpany intranet, a |ocal-area network, a w de-area network

Generating A WP02243 a Ml tinedia Quer~n~ application In anotN§dfUs9s24029
enbodi ment, the querying application of the present invention can be used
as a nultinedia qguerying application. Instead, of 10 retrieving nunerical
results, the multinedia querying application i&trieves multinedia obj ect s,
such as images, video clips, and audio clips. The nmultimedia ohjects are
general | y annot at ed natifiesthenkt deneraton01 ihaethie @udtaitaesseqndsis eadad, tHeenat al |y,
the annotation can henélane 20 Ncangared the Wex ofajsted MAKDCT khd MINgNTaRRigach, a
list of pre- speCIflQﬂﬂﬁtﬂenlubébtmmngmmzhzmmrmmtm%&ngetmter@rsemspemfled
val ues, can be Used 18Rt SLATRENTL avIRAINT SR ﬁaapllilds%tﬁ 'a”e& o BRCRRM

appr oach, a text §§§1&3 oQﬁ%&Br b(‘?‘l éé%setﬂ fa?d LP&‘E 10!t1 lﬁ tIon igl% to

conventi onal rmul 1 s,

annot ati ons. The ann 5t |ao§§u8u§“ p?rgﬁﬂ ge eeSFlgtl iif‘ﬂélg son 20

| ooks at an i mage t PAPYGI04Y r‘?eﬁ?fatof b a?’ﬁ

annot ati on: nount ai Mseroidhs Ftﬂng%‘i’ur@gs‘h? gesBioB (kG4 r i but e

such as topogr aphy. Pmsteéﬁeﬁé?tltwb? 9Sf’tﬁélu9!ﬁ(rfé‘~tuétﬁl ipftsacteinvyEng titl sheatessan isy
generated, e.g. 10an ovamge anal ysis al gorithm processes the inmage and

classifies the imge as a MOMRRIdne PReBGR Aalll IR HadaGGl 1S Deen
annotated, a multinmedi a queryrng ve

mul ti medi a obj ect. Such dngnethgi empodppéiit obthiepnesant ioventivhgthageerying speC| fy
the objects in one abplivwtionay the presehtiavérntioa campgy oeci)midnef niees timehect s t he
val ues of attribut egeéraicdtgrirsiicaigendriner 2MeBor BgardPlp] inQ8dd Snui&eag alees t he
annotations of the ?tﬁexnt'dbhlmQ'sﬁtng@ttﬁ%@rlagt}tett&er”@&&b?yTaﬁ)d yrotjecer @krieve all
obj ects that have a’kré’a{?&‘%’%ﬁxk@ﬂnm&ﬁ%ﬂﬂd? ‘ﬁltéﬁt?eralén'?z theﬂﬁ alth' S is
equival ent to a user,ds 3 i 5 %}eﬂatg ub aditlofiahe Qame Jedi 2)

|
st e N B R
i ncl udi ng textual s dhqt t’? B%’EI t¥i eves the nultinedia objects

havi ng t he keyvvqods cont ai ned in theUpua;nﬂﬁ)& el 088 GefB@tismnner in which the
t extual annotations can he represented attribute-val ue classification
scheme is described herei'fan E”f‘?‘?%dﬂmg‘tt afleé’rtsﬁnt‘@m@“t‘h‘é qUERYHIEN,

non- i nf or mat i onal wahcatwmofdmng%ensqmﬂ c3n pptipMiZe ¢ IPEMEUBORhEAGED t hat
occur frequently in aert ssaeraidr 204 eeperptes i alatsdo frke adwntaggrod tkayearioyeh as

Engl i sh. Exanpl es i rrelatideshipubdiwessy ths alests.aThis hieillustggted below fert the cageowhen
skilled in the ast appMAKB{EanhstINEXTaoustiiiomes ard gipdicdf Sisulehreliodshipave

al ready been conpi | edndsdbaireddyietht aideavhenicegdnbms MAKINIE ahdgenebgen 5

renoved, the renai nlw[mmrd@datﬁ@sawha@ a list of unique words for every
annotation in the nulti rre ia rep05|tory Finally, every uni quqﬁ iﬁ)rd inthis
2

list is made into an attrliuplovingirelationships exis\Retyersing plerts 3 present

or absent. All attr|MM§ITa9ff’éMWR@“@H@%‘WPHW@H ual description, the

value for a givep attri b%?ort?ﬁé &%eosrt S‘tan ﬁl&]%ra%i@@mm apprd is 10

present in the text t&gmﬂg g&nst % PRSE Mha vide& skl | | ed
&Y%

inthe art will be a or t ext ual
descriptions. Note that m@tfhodlecsmubdtrmgsSmnld@ompptahem&@MaAXBNTem on of
docunents, each documandt acomrz&mtgmmﬂhﬂ'@u@QMA)éxdeMAJd’ERAﬁEmlém It foll ows

t hat the searchlnltlated user tlnE|a Ilcation
i s fundanental |y the sarremgﬁort eesatﬂf’ ’5‘/“3 é"t‘fL ttt?é‘lcgfg:ﬁéé eryi ng
appl i cation of Fiog. 3lways eecursialong; With Eélfrtc%mi YEpYEsa; at‘ e user

interface for both tradi tllvgﬁﬁlth@ﬁqle%ﬂ n%ﬂ@e[t%‘nr@, 20pthepbiegn. There

is a major differencg 1;;96 ARl i cation of
Fig. 1 and the nulti rre lE:reérml ‘gﬁgg{éllfcgwg %IN ner out puts a

nuneric result, while the nultlnedla gquerying application retrieves a

mul timedi a object. However, in both cases, a comon starting point is the
attribute-value string that is selected by the user. Accordingly, at |east
one conputation nust be defined for the nultinmedia application 25 such that
the conputation maps the strings to a nuneric result that will be useful to
the user. The nultinmedia querying application can be nodified to execute
that conmputation for the user's query string and to output the nuneric
result (with associated alerts) to the user along with the multinedi a
objects that are retrieved. 30 Those skilled in the art will be able to
easily define such useful conputations that conpute statistics for the

cl asses of multinedia objects. For exanple, the count or percentage of

mul ti medi a objects that have a particular value. O, the difference in
count betmeen a partlcular value and all other values of the sane

. oa 1" - ”~~ - o o 1. a 4 I L T




The present invention can also be used as is within a real-t{rf Jg []03
environment. |n such an environnment, the underlying data chan & g
does not chan&@o?’ﬁé ¥ undanental s of our invention. Al that g HYSK ﬁé}z ni ng
is that the conputations in the Conputation Mdule 102 change over time. At

any given point in time, the situation can bﬁfrozen, i.e., the state of
the Conputation Mddule 102 at that point in tinme is used. One skilled in
the art will easily be able to define such a point in time in the context

of the querying appli catFareacincdmputation @.ig C, thelderpganatatonr20difime 1~ when t he
user issues a quer ygenetatésdVhOd s etth@tg. ALOQMALENAKINT amd@dAXTR ACE)apg! i ed in
a real -tinme environim@Atendrites MIHWSI(Qgem{NFMMBSBEMd MIMERWICB) fbn an
real -tinme environmeiesiridy § aed the egpiatidd cul ar set of alerts that can occur
in the context of our invention w I? be partrcul arly useful in a real-tine
20 environnent, ®.g, a nihemapserimwhichitheers sensiatoioareritesithe MM e Rlctthr eat s
are being eval uat edleB?SqrﬂPsétlt ¢angunchen withdke flowitharhet Fignld dbeiinpad i n t he
formof a user's quewoguledOh pryedesithepttibple- vdnddstringihendjthe cginpgtanepCi cat i on
out puts a number betontenlefl ganeratbr 20M attstdd 128pr FhenlettrpgnaradelOnifitse t hreat and
1 representing a nogudnipteat find®bstbaPSidehr tHestietes mbanAXReT bbpdifth Bt ri ng
and/or M NI NT s{@i nghedaif3as aMBE taRpsthti&CE), Mtrl‘Mrfﬁé‘thE*&Qeﬁéﬁﬁlé@%@tﬂéw ue
string of the queryy tara mefs%@e&mhé)@vetr ?@r@s AR, rg ary. Note

t hat those strings, é S?Fe‘g Cﬁ@f 2@@ If't fue esuljt sI
respectively, can r Str un er ie
the querying appli cgﬁu H?é r%’ 95@5 & % 2&% g 8635

overl ap di rectI les ﬂhegM # &N ser

have hit upon a ?/\eaf(‘?f@%‘gatr‘ﬂl r?ésfﬁ %9?1 'ying data to respond to the current

query, a fact that may bgohel&VdMe NS, ﬁXﬁL{Jﬁ,tnbﬂﬂauhﬂrtﬁ@hl%n gtéﬁerht@vem
provided several 'Wpétéam%fmmtt%mn&ﬁfésmot talo ‘%L@ e y380f T}?é”
i nvention. \& re- 't 6 Rf af? ;LL‘?&'ﬁhd“aEt NhgeSlikdesRELduce

&R
var st o {pat 1 fzféﬁr&o et B e o

list sone of thd e & ‘BREPY lmh{:bgg;ﬁ(ga qup é@%"ﬂﬁ fow our

i nvention can be us® rtg@ﬁeratior 1 peds 33% ci"\/e and WO
00/ 22493 63 not an BXHIRIEPRSOr G o1 e, " 38 §§PEP@”&%§%%@$ Spaenrtxasdhsst ens and
applications 11 J ULQQMOX Peatdusgnd theddd XTIRACE py@aMOX TR CHaletiden to

i ntroduce data ni ni AptéruldY’i dlravaves ilBh¢ siridafabase: is pet forsd. ahgialert abase

appl i cations su2h agemtattor 2ftrsets thenHOOM AXvead MAATRACE glsttewtificdtions v s case,
any querying mechant‘fame( stst¢p H06a G aphi cal User Interface, HTM. forns on a
web browser, etc.) speci bc tao t he C&lg ase. stetm aepp ) lﬁn coul d be
used to pass mputsé%é) © RPBPY ENE A of'C ?SFE V?ﬂg £1ehYy
mechani sm (HTM. pag&<lesed h’i‘E%ﬂJu'iC(B‘oPn‘t” 1%198“’ e 1|g Plletc.) coul d
be used as the Out pHedMsdIl Prevadesdbeptirtbulg ‘é%t‘"sd St%%atl fetfﬁgﬂpru arlﬁed coul d
ei ther be perfoﬁ@redt%tyletahétgpa@rawgelgy%mtﬁ%r ‘gglwpewraﬁltf fly, or
the results coul d bett¢ropk &xifiugpa striogSpmeni basiayishestpuMdNINEsandition s OLAP
and Data M ni ng Sui thesstrige$ endithe compiiatisn Comtibizingahe gveoldp ctlss andrthent | y

avai | abl e that provtiesresisis stortdirt the overbpsules dataas©204 aed the aiehitcnic al
Processing queries ailed@itihas@305)edshedivey, ARstdpS! 30D, Uaa birink SR} Br esti ng
patterns fromthe dadimd, haaret LReRERROL 8étafhe NN TMIBH NetiAtMieh ifétTEe Thi s

invention 20 provideg,a» | SISA Sl f Iproducts
t oget her by enabl i ngortl r‘fg&bg&g utggg i $g%e¢r3§t}%o¥§q%ﬁbleﬁf 3% |ont o0 data
I

mning suites to extra meani n information along the user's |ine of
questioning. Thus, the i Hoe»refvar;dtbaf siuingl 8 ghnbyr 15 net oUW tiuaey gemwawhtor il d
function as the | npuéts MedMDEINT Hlert GhAfdtioalforc@ubd tfaises el Stepi303i dthetateet
Conput ation 25 Wpdulgenerdtbe2Mathen Miethpgtstind £stBh@ %) genn the safiecthespace for
the Alert Generator. The OLAP reporting tools provide the Qutput Mdule for
receiving the alerts. Data Mnin t~ ools_- another usage Several commercial
data mining products enable users to pose 30 queries on the results
obtained by running data mning algorithnms on the data. However, these
queries are limted to the results obtained fromdata m ning, and do not
link those results to the unprocessed data. This invention provides a neans
of enabling these Iinks. 35 An agent is a conmputer programthat nonitors
the activity of another conputer program This invention can be used in the
context of an agent provided that the inputs received by the conputer
programthat is 11 ,~ ~! ~ ?2.(1(13 w0 00/ 22493 PCT/ US99/ 24029 64 bei ng
nonitored can be represented in terns of attribute-valued strings and the
outputs of that programcan be represented as real nunbers. In this case,
the rmnrtored program | S the queryr ng appl i catr on and the user is not a

N 1 o o S M. o o o "



5 While the present invention has been particularly described t
to the illustrated enbodinent, it wll be appreciated that va;':lwou'gu,qszlma
al terations, Y8APR?M®ations and adapt ati ons may be nade based Ji¥TYUHREYptR%ent
di scl osure, and are intended to be within the scope of the present

i nvention. For exanple, contents of the databhgses may be stored in a 10
singl e database or stored in nenory or the li¥e. It is intended that the
appended cl ains be interpreted as including the enbodi nents di scussed
above, those vari ousOQMEBN o@iditi@sandthe borapendiee MINERACH &4t tivddriggld

equi val ent's t her et Oand thd torptlalibr? 00 sWp 1304 22288 sidg AT S fohd, MED:

PCT/ US99/ 24029 1. %l@ﬁ%@ﬁ&a@%él 44 fhg Lﬁd}M‘PIQ%nBMN‘HWCE%k?ﬁ%h‘ﬁ@&t%%@ or

| east val ued resul tsfofrrcom Anfl U duk té)rhe%trm @Ld Nafshhéibtjwn@%'ﬁhiﬁ' ng of
at |east one el guenj, QWTM@Ea BB SLTPLAT) s 1 NS 1 n said

plurality of strlng

string to provide a }ir éﬂ qg&%ﬁ,@g&%& no?gczn r%’ﬁeﬁu‘ eiﬁéoé&brs‘%%r each
string in said set ARy LPh ¥edtittr! s oci at ed
with said set of related strings to determ ne one or nore strings having

t he greatest-valued result, or one or 1o rmre strings havi ng t he

| east-val ued result. 2. The met HepBicabUserats erfaconfer Putput Modileep of

determ ning a rgpult COW&&e&@abB%&JAn&omé et igbdnki 9th@1 aeadset of

"ol at fonshi p bt vee 20 FAIE At fuﬁé‘“j% il ﬁjﬁ%” ﬁeag&“ VSSIoYsul ts.
15 3. The nethod of Lcl & g[tysvﬁ?gFeC N IIkulgtt?l Iﬂﬁ% an :iu ré? Swi th a| d set
of related strings Hnda Wﬁ'?rt@]tl-‘l’ﬁ feégﬁtlctogqpu&ers e ‘f 1985 o OFR RS ¢ Ei’rﬁrther
conprising the stepalafmwvéeis.%nceﬁareerrathauaeguat acef it (ieHERMARC t he

gr eat est - val ued! esmltpu'imoqhtleﬁ,§n¢15tger1ﬂﬂﬁ@ﬁtsmaﬁum&bﬁaﬁc%matsqwqrn in

sai d set of rel at edimplempgfatiomrthpecase whee tredd AXINTad M@élNTtCOHSItIOIFhe

met hod of claim 4, #graphked. Sonjdariisienfgcdstran be eptavfed gantbe asservghea thd st of
strings, each stri ngeresalIMyXING agdgamﬁskambdondetmﬂstar@ﬁppa&d stri ngs in
said plurality of strlng shar eeerretsm co

preceding string or a su {ﬁg{;’l‘e‘i (f'ﬁ ‘ihﬁpli“fsz‘ ‘?‘ibuée "Wsr%‘f-gnod of
claim5, wherei sap &Ovﬁag’te 6‘?‘ Friyt f adist HfFompEREAL| on of
nuneric results andd¢ieBPEeNs fonkiedse, uafy'@@rfkpa PWE et 1402 g Siegextdes t he
steps of: {a) addi n&Q%&lestPlﬁgﬂqwlﬂsth(F%@)dfspl@éﬁ Hiegesuis of Ags havi ng the
great est -val ued rescomputatien Casslectedrirony therdrepridawhilist 14@ay(thy ustet Epatiini ng
strings in said pl utheldutput ofodster 103ghsparthacpromeatoom nesuleCE$)antirttsxti N conmon
with said | ast Xtribgx 1403r ovi de a set of strings related to said |ast
string; (c) determ ni ng res | t for each stri in,sajd set .of strings
related to said |as, @( g‘ﬁ% fl}’lﬁ Og%éo‘flg%s&}‘?gse g’é@m ated with
said set of strings Crl a‘?lédb‘ft&”’é &hne or nore
strings having the ‘é(h%‘éilcrl@ an@a §@tt%ﬂ1¢ hatrféo‘élfit?Sith as the
string having the g &T&%Cﬁwmwwkﬂﬁmpnd qhek@blc spieteriak (inpged aleHal 40for e t han
one string in s¥ d &éenabledsindicates tha thenser query ds M AXINE or BNINGsthiag) t he

gr eat est - val ued r est#@7 (whewoli0kdd? r3des Ghe M AX TN INstE 69 3t tRETRdISIO/ 24029 ()
addi ng the string hMARFRAGE)GNhEd®es (whal dieled, psoridestthe BINIGT seimpdt | | st as
a new | ast string ithe dndiof ad@INTRATEY td éh@ﬂya@degls 1he Wlerid genéhted bPtheSildrot
equival ent to the | aglerstbf 2019; Th”:ﬁdwhé&) th'é%lh@laéén@ﬂto?t%@%ssﬁ&)a MaDaughalért )

until there is 99 Shbfifithioh heblp i]mbuﬁe'mweeﬁna% IFES MRN8 B Yl ¢
greater than the |ag ol o ARt %l‘,\@@?tﬂﬂﬁsgﬁt es%y"gmléatfnég g mTon

with the last strin Pe step

of selecting one st %%“er% a‘i’e}éafeﬁt xfmg
det ermi ned t hat m)rétlf elpmeing Ehta%hﬁ |aéFr5@&taE§fequ‘13 b t%‘? ?tpﬂ(%§ Mas the
| east -val ued 1 o rediguser query, the outpit module 103 activates the pictorial alert 1



8. The nmethod of claim 7, further conprising the step of genﬁr!ti}]irlg%%z¢@]3t
023

of strings, each string having the |east-valued result of all st

said plurali t\‘/o(g?mé‘?}i ngs sharing one or nore elenents in conhbURf
preceding string or a succeeding string in said list. t 5 9. The nethod of
claim8, wherein said list of strings yields B non-i ncreasi ng successi on of
nunmeric results and wherein the step of generating a list conprises the
steps of: (a) adding the string in said set of related strings having the

| east - val ued resul tthasingicpigs thad 8 MAZINF os MININTstrimgthag byendevt, disablag
strings in said pl uthalMAXobuten 140gsind ldésableg tlenectonial ritertel 4677 elnat ptevidea conmon
W th said | ast strithg MAXpNGstrite & tissindalf tisd MAXERACE Ahéidating thatithe | ast
string; (c) determ wenguety ie®dniaxiillyerdileSiudriidn biheSRbls SRLotREr RkRi NS

rel ated to said 4§ asfelsitd ioNBe usd's Hory BGOSR dsuNGhdt b LEULShaRSARkAHED W th
said set of stri ngsus%?éﬁ‘ér??t&%e?@énq?'ltﬂ&re i$hé hod 1b FadehLeRMDE e or nore

strings having the | eastvalued resu t: (e) selecting one string as the
string having the | east-Hawges, Heisigdetempingd thas thg M AXRN Hektritdattismotr e t han
one string in said gpivakntsd thersgmgdinrtbt asedutty, thabdtphambdide 10hde-has t he

| east - val ued resul tactivhies aadiicigrialnaderst 406n@inkatiengertduery ieasta Malsugd r esul t
to end of said {( ststAgRambumabisior sétiviattd thd “NMAX Dutleh €404 HAdhd Fiaforighi d new
llast string is not gewivel @icelitishb@idiasd wade th AMARNIT E@ihgy epeat i ng steps
(b) through (f) until there is no'string in said 35 pl uraﬁlty of strings
having a result |ess thalf thhalertggperator 2(gdegsdosgiciany MAXINGT alesr e el enent s
in common with the heidtcagen.ithgjalet @eneriter Ak doactivhtes thaipmtdrial falerts Hd96

conpri sing the st epamf}{40/adndogmblygathed MAXK durtbmyddd om sai d set of rel ated

strings as a fifst string; 2 B0, = A 003 PCT/ US99/ 24029
(b) determni ng{szt ri nlg .?jrlﬁgmg\q gﬂ{%flifdlsggys ks dﬁig%: %I\%ﬁﬁ? i 3%80"&‘ nor e

el ements in common @&%ﬁ]& ‘E‘Ei H}g/"“c r (giﬁ nghguser glicksopithys
related to said firStiAst rBuign 1¢04. et 'ifrrﬁ’?ﬁd‘ %“?é%%ﬂIPS“F@rqué%’cfﬁrg‘leri ng in
said set of stringsStBng&laoreck WoSimalysing the “MAX nlgittopdgaterenpdsos By t he
results associ at ed owtpht sedule $@3 digplags the nguespehding MABTRACE fbr thetstriigri ng to
det erm ne one o%0 noBe strings having the greatest-valued result, or one or

nore strings having the ast.-val u L, assi.gnin ot her string
in said set of related s ﬁ? §&tguta1§oc§ug? Ef#lrsgltayéﬁ%forﬁ?m e ﬁ‘{‘r eating
steps {b) through ({; W&ﬁ:ﬁ){}g © ar"i’g Iy yalued %”% "V.‘CT(F‘N?%P tEgri ngs. 11.
The met hod of cl ai XINJhegnedifion RE(3 Wgﬁ}thﬁh‘ﬁrﬁ@? s LYFRRIFICEE! t he step
of determining whet Heit 1496 ar $14/stIn agditipgy, theguiphamedudeat Gorreseaisdbe result or
the | east-val uetf r ecuinputation reyis afghaipexiprllyvalusd $ring Smakier 2lopapiithsi ng t he
step of generating fheattobuguabigdgirogiSeitthe asargueninidersbradenpgeasly

| east -val ued |ists #lovpng tibatser wi axamipeftoth sta@iops ®eethergnilhepes,do pl ural ity of
strings whether 20 sgpretigadie rsievamg o dse maximadyeahed sthingt hieguéy. or a
one_or 'mor e el epent st SUiHS HPL R %};ﬁ'ﬁ? i aichaatiEidng of
claim12, furth C@Frﬁruﬂ’é’it Atpdpisel 03 dstsrgineg &k the MINIINY alghedatds thespme@si ng i n
sai d set of rel atedthstftfifgis-Yaluedisirng Singphe neer ayppdindisalinebettbe nsel ued i st
or in said pre-conpdiesy id teagtostmtaiesting swing indhe dytayelftibg dgtermingdthey stri ngs
havi ng gr eat est - val MBNINT alastdaty ksl aquivalentil the sifing fim thsluseradueryy thef st ri ngs,
each string consi stoutgutahodtle 18R s¢tivates thed mntenitl alero o] sidndjsables the eps of :
gener ati ng pre-3oONPUVEN" gueat bHIS-andltheesicrnid]l giee ¢e8Hidvesict,éfisis3o val ued
lists by pre-deternigemginédthacmeMBNINT Wert da@ad bt Rhvivakbhtty tRfsusdd $ HOS

whet her said each s{ieiRer sy, iIREodpRIMERle VO3 Bestivaeihk pRioridialeke@dt - val ued

result for all S”i&%}]és%rﬁgx'iﬁt&'t}ﬂé%m’fb orp 1405748 (RNAULEE 2RRE14B, _rrgre

elements in common wth sard each string;, determning strings In sai

pre- conput ed great est - valfithelaleitgen@stos RAY dogs ron ssuerangdBNIMTesleht s i n common
with a given string to provide one or nore strings having correspondi ng
greatest-valued results to provide a set of nmax strings; and determ ning
strings in said pre-conputed | east-valued |ist sharing one or nore el enents
in common with a given string to provide one or 40 nore strings having
correspondi ng | east-valued results to provide a set of mn strings. WO
00/ 22493




68 11 J U N 200a PCTI US99/ 24029 1 S. Apparatus for finding sgr’ ngé%nmq%
greatest-valued or |east-valued results froma plurality of stri ,
string consi stMO23493at | east one el ement, conprising: a devi RET§FI924029
determning strings in said plurality of strings sharing one or nore

el enments in conmmon with a given string to proyvide a set of related strings;
a conputing device for conputing a result for>%ach stri ng in said set of

rel ated strings; and a conparator for conparing the results associated with
said set of 1 o rel abefication| thgaletigedater de-activans tiosr pinwriel At MYs ahdvi ng t he
great est-val ued resulps, ;a8 efatBesthe VIS’ Battdrn®shavi ng t he | east - val ued
result. 16. The apparatus_of claim 15, erein_said copputing device
conputes the result for ,JQEW“@PFF‘ﬁr%‘]ﬂ?ﬁOé\gisalaéf%fhegFtaH%Pg&‘édt@EﬁlwgslNusi ng a
conput ation, said celyiagitkQRMIN qegdision &r{Si G yhiep theatspedicks an &he15
plurality of str$ngSMIhY baittpn 4#Qd. i Inpther woedsythegiseriean isshea gppadertthe of claim
16, wherein the resulring Sisgeei bt eaplyiusingghs IMENT bgfonrfedtatee hlss, thargs ar e
nunmeri c results. 18ouipuenadpkerlds disphilys deaomedpindiihyg MIMNEFR AOB 61 the siging

sel ector for selectiSng one string as the string having the greatest-val ued
result if it is 20 determgned that nore_than one string in said set of

rel ated strings has the dhsQuEet U\?QPlﬁé§3 ﬁ@g{;‘b'ﬂ e rgmpiaHon grsult Si(§amari)cl ai m
18, further conp?i sifeigha myeinatly vebied gEns Sauingsatisiying the MIBYINTtggditiench
string having the gfesiSe&t)-whenukeiusersligks onfithéripictonal alpst 1496mild0%l lur al ity

of strings sharing addition, theoetpel modui¢ $03 pre@mtcbenampuiatidn @sydtsedelti ng
string or a succeednfiginsdllyi viguddrstrivey Shoking tind 248 .attlib@e appad atrlng Soih thd ai m 19,
wherein said |ist ohs&iduengSherétl Ad9aadtdsldals @RS itROussH GRLAGHIY b Nuneri c
results and whengi nsgfigd 16 and, Ren@eeipPidciie e FREVHES o the AhihNlydevi ce

for adding the striRrgpjed stfigdo $Riquefy, rel ated strings having the
greatest-valued result as alast string 3o in said list, for operating said

device for determning to determine strings in said plurality of strings
sharing one or nore el ement s, OO NLE 15@irthe B4 tdrk Bthiicids0Vi de a
set of strings related to sard tast strrng, for operatrng sard computing
devi ce to conpute a resullh ahotheremtivdanerttge quergiag dpsletation o§theipnagentr el at ed
to said |ast steong.inwemtiohoan bpesedtrs geerg andloainrbahaiondbotomaxinatye t he
results associ ated Waldedseirgs aevarus &inds 808ats,ehAtdiflg borisalath, et string to
determ ne one or nOIR,sHidAl N6 iMBMAdaE spdafical e flcBiora(@ #aHe MPStird oulyit
operating said sel eqlof1dQoHahdEe Spidatldrt BcAbed 2feif! MY cdayd N9 the
great est-val ued resy| plu{a |
i
ng

: : : ing in
said set of st ri,glgs & éﬁrﬁlse%? S F%%égﬁﬁg%’E%cﬁggg?%%%g?gg%g{i{eval ued
result, and 40 for aqdh the 'string having the greatest-valued result to
end of said |list as 11 J U N 20D3 WO 0(HoR&t FPpREFIONS99/ 24029 69 a new
|l ast string if it is determ ned.that .sa}id r}z}l\l/v I asttstritnogxri s _not . equi val ent
to the last string. 21 e"é‘??é‘?%?"@éw%f"“ﬂ THRTESAN PYPRUOI Cap BEVIIG g a

sel ector for sel ectiligfesHeAP ‘H@te‘é\rsmﬁ%e\?i*’,ﬁ’de‘ish@aFléﬁépgr\?%’P Ldans@adithe s ¢

i s determned that SikeoyiEh theanranhio ask AreRyonhandbipig gsightiuf miodloRt 1 j ngs
has the | east - vaPuedbpukipeeer games. Thecoxsdipalyat logicst medddjofitherdaty ¢ollepfed for
conprising a devi ce thesocgengamesi(hereinafigraefened &t asithgspcceratate) 4t ganarptadavi ng

t he | east-val ued r edyl treatihg sifelsostar idatgss  coBaitidn pf tonchdstapd pbsssssiansgsd shar i ng
one or nore el ement specifying awrbones toidtderibe fireec wutirey aad posygssionsa succeedi ng
string in said list. 23. The a ar.atui %f (i{&aim 2, wherein sa}j l'i st of
strings yields g.non-incr gQF,Sﬁ 101} 4§ dedng 7 AN PERTTIRG O fhe ’g wher ei n
sai d device for @ené’reé‘t’?eﬁ‘?‘ EBH?r‘h%‘éé’aH‘CE {28} eegetbe ball fihe imsi thy 1t W&eSst ri ng
in said set of relattbeibali q thgsthenieamg Thye theentire game sdlividediinto agetaf| ast
string in ~ s said Ifossessions, wifheangtof iy twaiternesantrellingthejealbduringiang t o
determ ne strings irmpossdssiopl urality of strings sharing one or nore el enents
in common with said last string to provide a set of strings related to said
| ast string, for operating said conputing device to conpute a result for
each string in said set of strings related to said last string, and for
operating said conparator 20 to conpare the results associated with said
set of strings related to said last string to determ ne one or nore strings
havi ng the | east-valued result, for operating said selector to select one
string as the string having the | eastvalued result if it is determ ned that
nore than one string in said set of strings related to said |ast string has
the | east-valued result, and for adding 25 the string having the

| east-valued result to end of said list as a new last string if it is
determ ned that said new |last string is not equivalent to the last string.
24. The apparatus of claim 15, further conprising a control device for
assigning one string fromsaid set of related strings as a first 30 string,

- r N T o o v N T o o,



WO 001 22493 70 11 JUN 2003 PCT/ US99/ 24029 26. The appar at us ‘Pf" 99
further conprysing; device for generating pre-conputed greatest-V
and preconputg@)qraga‘gs val ued |ists by pre-determning for eacﬁcgquig% 4%?%1
said plurality of strings whether said each string has a greatest-val ued
result or 5 a least-valued result for all strdsngs in said plurality of
strings sharing one or nore elenents in comon wth said each string; and a
storing device for storin g sai.d pre-conputed greatest-val ued and

pre-conput ed | east - val uednf pfitiitesand thejgval b‘i?ég@thaé’aréffusém&hﬁﬁ pay inghdeei n

sai d device for to deamarhnime mying the ngoeiof teapek; dtshe-2-pardet kaimg the nahet her
any string in said sttecamf2; "blaticedoSgamaeigeirigsehe sitesHitie sceergampyitneach-

great est - val ued | i stcooe” havirparathepsedoay0i0,601 ) 820,82, wed; ‘tplsier-wR8-has-
Apparatus for findi pgrsiding@s nhaeiof hetlfat %bhﬂﬁﬂh@@dllogarhe%éhod”q{augg
results froma plurajhéysueh a§i’1fs't-'ﬂ91~°f se@&ﬁhhaifféﬂd%gnﬁ%”sée%la‘ﬁga@’fbe | east

one el enent, conpri
gr eat est - val ued andﬁélrﬂgOfﬁleq]é_\ayrl i 5%552 sH {?g}r%@yﬁﬁmﬁér r%Eé’Réy ng for
each string in sai d i“ﬁa%l er has t he

Lest-val ued essﬁhas ,,% yer*gm“ﬂ %'n sai d
TRk e ey b,
Efrf’ SREPI '@Eﬁ‘rﬁ?ﬂé“dt‘ Ve - val ued

each strin a stor

and pre- co?rput ed | e¥ PcsxﬁélFblé‘&ld‘?fF%%l%G'Z%d eefew(ﬁ-ra@ fielgs agpskimgrinidifield o5t ri ngs
in said pre-conput cattagkingt w86y doeatianibalreesivedihogzoma” bavinpvelued et s i n
common with a gi venright; imdgdle or 28; Blocatiodebading voruprpergcadt havigsvdieesisnch
correspondi ng grieat esdefusswezbne pdaferdstvetaidfichly attekmganidfiold sraxacking-ngs, and
det erm ni ng stringszére; SRicatidarRgogived-ephbaasital BAvigdvdlidisushayighg one or
more el enents in commi@dle vt leht; Boil-nembel-6i MbHIQ-PHINEAIS o PNRAVRE viRES StTings
havi ng cor respondi ng,dnea®t Yal, urd “teamhlribd:Q FREBY LA i@ Rtk-tRi” Myt i ngs.
30 29. A method of Lénggg gwhqysrﬂ 98 VAL iRl GRlerRtelerlota | By VAL Ued
results, conpri NgyNEs tcﬁB?O %Ceia\ﬂ @gc}?wﬂﬁeﬁaﬂffgh@a\fuc%%ﬂﬂ ik t-g Of at
C as

’t
el enents, each el errgq g%@ isgt‘f eft tc ﬁutg?xp ]E)‘Wt“ég %Sﬁg vaI ue
assi gned by a user i &1 BPB?:'E@ é’f F?nt%feﬁﬁmlﬁfelgf’ AUemPledy) yrality
of queries having s&‘?‘ﬂ sgareqheist RasIiaNadn ol PeRS Airdiast!ithiplayE or nore

el enents in common WCEWIRGBE 3y “sRpging-oppopHLr deated "davingfa Yeapaked queri es;
conputing a res#it w#lugsngd sapn] east one conputation for the 4o

ueri o8 and - C Stgggg%zggg?ﬁ “131 ﬂfg 8% ’ﬁ@ ﬁﬁéﬁ?iﬁ% @%dﬁg‘é‘&;%“ﬁbai he
8

| east one conpu ation,

results associ at ed f % one or
nore queries having efiﬂ] t Cﬁ?‘é’%? X ‘B{E eo t éeroga“?fb g Eerl es

havi ng the | eas vaF(i? ueé(ﬁ“c i 152 PIAXRFEVAS N t he
step of receivity 55 &-lepst °§F%B’$PQ§FGSS§’§I E‘Et‘g HG nagies|ofthe playes one

conputation from a g’!}\eﬁ%ﬂqhﬁ@t}kﬁfbaﬂéﬁiﬁﬂ@taﬁméﬁ’sthF ROYSessiTh sgamepesiodser or user
process input; sel eB#vingvdues weh gpfiest-hakfrdependehalf eroveming igel- ty of
attributes in respoddfer¢noet ndicagng wihathat thedgah Gouseithothend) behindbuted or each
attribute sel ected imtheg@agpesfieant-ahéddeby’drwingnalies fuzhfaon N2, ek, ghhewetedm- 31.
The nmethod of c3ai nb&@n-pUasission” Baiink edludsaach apes, GaBRRuitin| fBaldiedd- nes

rel ationship betweeRickathebviinlcatriet-¥ickf goHlkidkesic ANslageriie gy Of results.
t5 32. The method opo&kaidh dbingWHehGhdof e plgetthhibeassMepalRekion th sai d of
related queries ar e“l’BUﬁfﬁH fosk&sidhibigan-vertical” having values such as defensive-

zone, defensive-midfield, attacking-midfield or attacking-zone; “location-
40  possession-began-horizontal” having values such as right, middle or left;
“location-possession-ended-vertical” having values such as defensive-



33. The nethod of claim 32, further conprising the step of s
query as the query having the greatest-valued result if it |§1det‘éwm3

that nore thatYOOM@2¥dery in said set of related queries has tHH&ETAE99/24029
greatest-valued result. 34. The nethod of claim 33, further conprising the
step of generating a list of queries having zgl d at | east one conputation,
each query being associated with an attri bute&*val ued string having the
greatestval ued result of all queries in said plurality of queries sharing
one or nore 25 el enesitesdéfonsenmiificld, bhackimpracidide aaekiye-aona “Bitaiasdi ng
query in said |ist. psfessineended-hotzoatalChaind vdueswhell & rgtsahiéidld &itle@f
queries yields a nofpdgkPPIERY BHERLSThQRuA asUPES- bcorrﬂsu4dh§be§1@ wher ei n
the step of generat Leagmabm laledRIch 363, fbeoﬁsuep aeEs.ngea hg the
query in said sef amg eg Gl‘feﬁ'seéré‘+a"‘p'3&$ S WL ERhCRhNE ol Wedofgoul t as a

et query | 2;2;?dv%$ 5 ngwéer-? kel °“é%ds‘“és?§§f§5§§m;ﬁ%§%§qt e
a es relate

el ements in comon
to said |ast query; tt‘l’“ﬁ ROSFESEIQNt P&Fseé%?’ao‘étﬁo‘l“%agﬁw%e
conput ation for thevépﬁsfsush.@eba}w “SHeFINBPRSSTe IeamegtaliiedrpassRshiouer y i n
said set of queld esgedlatiempted goshscradaste.; Gireripg-oppgrtunitypacdted hanegraesul t s
associ ated with sai QCMnoofalquumd womel ated to said |last query to determ ne
one or nore queries haV| reat est - va uee&i b Y 00/ 22493 72
11 ,1la~l ?.00~ PCT/ u599/ 6‘299°° 92 P%rg% H é:\g‘ilerg%@ fefae uery having
the great est - val ued “PBRYfpYOn odyle; ?lﬁ? eBr Feerd ﬁ%’i‘n“sghe‘ éuery in
said set of queriesSPFaERsH LFG“E‘Q?”SS gedggrery Gompytpiong seegidellyyal ued
result; (f) addihg desegreddeytheseqe Pphéatwéla%ye%lud%u gB@bereafgtopches™s end of
said list as a new ['mignbayreéiiquches-wheredalldvmedionerd, trvatbesaf-tbughes-Where- query
i's not equival ent tecohigebppadtnityuaeated atpkré¢aplageafeaudhngwhtrepsltuynedhr ough
(f) until there is peertjUpricentagsai-tbuphasrvelicré-ycovingappportastyhaeatad’,a resul t
greater than the | aspufi@rof-ianttiesShatieRGsOoEnslEted BuBbarEbactes-vaRrON Wi th
the last query.»d0 Bbss-aldRipraaL NPdrcehtafd-ai-Budies-vikbrd- Eﬁsrs -coRIPNtEST, Ng the step
of selecting one queﬁ otp %ss‘&k&%"&}é”h%ﬁh{%gr-éﬁ s's@s@ﬁ s%le}éeéjalfﬁx%@dt ifit is
deternined that norg i m,', Gr- gﬁﬁgsﬁes'sl Pnd B e%mf? rdhfifbsUiehies has the
61 (E'

| east - val ued resul t N tag] -of- oy wﬁ rglbgh elccg é%Y g the
step of 15 generatin

conput ati on 5 B 7 Ssb"éis eé%%(%‘ln toé’g vg[ﬁgg_y\%l &Peéitrl ng
havi ng t he Ieasl8 al ?E?lﬂ“t ayfraggqft fF@QC‘? et‘é’ﬁ Iyﬁr 3 IBPYY 8f‘ queri es
sharing one or nor e O8FRIeRE $he YRrdsHKBHURINCRUBLeHAtERS Fﬁ@dﬁﬁéP‘fﬁ%r a
succeedi ng query i nPegpmnanFemetring forpl aS’Hﬁ%aﬂﬁ’él}ﬁ ol BREPI7Of-gfds-ei n sai d
list of queries yiebeged’ ivimbaiofdews-agmaiitedes SusberPi-pisis i etcdeandithe and
wherein the step of lijener at i ng a list conprises the steps of: (a) adding

the query in sayd set of T"h? igre gwa{b‘?esto'h%g h{é%j}eg?neg's%%ﬂat}’% d&f‘?ﬁ result as

a last query in“said @’bfg‘?f‘%&? 6%%6&‘? ﬁg\ﬁg?‘ieﬁéa%%é ur aI ity of

i st
queries having said 5Ftsemé5
el enents in conmmon \)OP’E‘?IUSSSSF‘&WSB%‘:E Ipptgtons definedereine orﬁxaﬁ'ﬁ é’éerrel at ed
to said last query; SRRISSEOMHSTY Hfd eéemvégeutﬂlgpgpe@ggegp Possesens Batded bhput at i on
for the attribute- vaFust epppitamitiesswhas Rlexey Lbicgen baorssqeronyafiei a8ai d set of
queri es 30 rel aBéd tintemagptibnl For sepher percentigc-ofppeacssiapstwieere-egrings associ at ed
with said set of queppesunitylatatel quens dhausensin wsa dreygrephickd nesrmtedfacsef or
mor e queries havi ng thdi@phtansduy 801y asishiomatintFig. (168) tosseleecthe ogmpuwatiqner y as t he
query having the | epstcen@absietlp &éesrsewwheretscbhng-app&mitmcr@&d‘,aﬂdthaore t han
one query in said sehuelpayat @)?t}fe%ltt@ibﬁﬂ eﬁ@»‘h@ Ye ﬁi—f&dd@sfs%nhﬁfﬁerb ion

fre

east - val ued regyl tigo(d teﬂom@an% poRYsEiEn ! ga{%om 4od fegsul t to

end of said |list as a HEMI ast query | is determned that said new | ast
guery is not equivalent to the |ast query, and CVvO 00/ 22493 73 11 ~~1J. ~.
aAt | ~ PCT/ US99/ 24029 (g) repeating steps (b) through (f) until there is no
query i said plurality of queries having a result |less than the |ast query
and sharing one or nore elenents in comon with the |ast query. 39. The

met hod of claim29, further conprising the step of: 5 (a) assigning one
query fromsaid set of related queries as a first query;



(b) determining queries in said plurality of queries having a% ?%
one conputation haring one or nore el enents in conmon wi st
gquery to prov\'vaé?gl/gggit of queries related to said first query§ E@g qz) 3
conputing a result of said at | east one conmputation for the
attribute-valued string associated with eachsyguery in said set of queries
related to said first query; (d) conparing the results associated with said
set of queries related to said first query to determ ne one or nore queries
havi ng the 15 gr eatteanslaiesltheeuser @ sdieation ditodheiodpwingraieguepmpsiaenng t he

| east - val ued r esul tperded)agessipgsressiprandiciescagroppprusbi-created, pidyer-el at ed
queries as said firsho-tiemanyossesglol £)Playepedidwigast-leqgan-pojsetdisioagh (e) for
every query in sai dngedep@bn)2adhedadeddhaurt hesy tdte cohpurEbhaddok 1obai m 39,
wherein the step (o@:%uw&%n@gﬁp{,ﬁses t he steps of determn ning whether
said first query has reatest-valued result or the | east-valued result.
41. The method of clai m Zbe compytpiéon medie 197 (e tNeospaiss afrespl sadndsr at i ng
pre-conput ed gr eat e2% (hsageids appbriwnisies sraatadeit pEXEpossessicas) for teaistry
pre-determ ni ng foxqueachasgdien theisaceaidataplAsrindicdted bireigusncethe wipet her sai d
each query has a grmadidsl0Valksoptbvides tetuser query ®aht aleslgeaeraroed0l (Fig.or al |
queries in sai dipl ur)alhetu¥erds algHed ioassehaf if@niaindesablatedas theouser geaput at i on
and sharing one or gmif Bk gfmgtsvdl&d%mneaw Vdh i 6h1RFENhEUShYutatdth 42. The
met hod of cl al m 41, odrlinkddlo CCOIRISLSh ARG HERSD gun%tc%amdnuﬁlem\ehet her
any query in said s S\?Srdg thé L ﬁg aﬂ;gl?crahg of the' p?esé dhtibn Re%lde er to

greatest-valued |i m ni ng

whet her an ue i 83%% oS ‘fheFe lﬁ%feéa’ erPﬁ%g re% tva ue?fl(ﬁ ut ed
least-valued 115 tls %@M@ spl %%coml&\g%awwn figs. %femspror

claim?29, further CW Plbg‘it‘?‘fdm pratand 1850 bicamy sS‘?‘I’ YR#RECt FET Ereampp %] 'i/se'élnd t he
result of the user vewdpealesisg apheesuio! ghelpfleyimgyslatsdqvensul t and one or

more queries having the Zf%&&%m@msﬁ $ 590 scorith opPRRWARY iRlePbucral M 43,

wherein the step of Selxh wg& ﬁtaﬁ ?gb ed result
and one or nor uer |l Y 2493 74 ~
"IN 2003 peT/AE 99?02% 5‘3% %@g‘Fh 8 ﬁ‘g‘sa"r}{\%“ §a§?”w er>Conpr i si ng
the step of displ ay‘?‘?‘? )rer Wt%ﬁ%f F%é‘ pﬁé{%‘gﬁ mtteﬁcgp Ser query
along with each quet®y yftﬁ@" g-iocaat-adt APt Fd8ul t in said
list. 46. The net hOEP5§¢SS’@F1a?IW@81 wlayqrﬁ@pla@j@,rn%rp yFhY-the step of 5

di spl aying the user query and the result of the user query along with each
guery and the corresponding |least-valued result in said list. 47. The

met hod of cl ai %0, wherian enhodine of the m@ﬁenw@veré@npﬁlm@é@um@d@@é93of

di spl ayi ng t he usermguércprimmate theegrapdseal tsesfintefecessasshopue yFigl bhdonihe h sai d
first query and t hesacoerrapphomionndhgpepnesbduall Okdisplays dsueryiih aitextaad
determ ned that sai fbriniihatiexjbex y60igand bemgutetsreretuly al tatchboxd$0Rt Fod8. The
nmet hod of clai m 47, eaieosiptatibe thé enpeti meday | 0Baltrts theeserdd sty dydensai d first
query and the Cmreﬁa&mﬁ!ﬂm%é fR&drdvaludped thesdlckatlt” MAXIehe MINRgtohdat  sai d

first query has 't heul@astxsalyadofibls asthoudDeniLNORh elg hal m 42

further conprising the steps of 15 determ ni ng whet her any query in said
pre-conputed greatestvalued list is not in said set of max queries; and
determ ni ng whether any query in said pre; edyLgast - val ued Ilst IS not
in said set of mn queries. 50. A netho d“ozﬁ]—ggﬁé}rrrg—q ueries having

great est-val ued or 20 | edb¢ quay apmlicatsubdf the prasentanyEntiombart growide quer i es,
each query havi By aprof@sivhalwramameup ténaisipdayess) doachingipetsongelpfangimd the
attribute-val ued st fk&@ithalyd MBarRNE adk quEti¢hsehe BBRAlSinsighdHl iafopiBidn bei ng
associ ated w th an ghdu krtétgaﬁmrm&xﬂﬂs %@lr&ﬁgly@l%@folaﬁnageltom&damos of :
generating pre- compulied4rEalasit B b rmepf&erp&m&%mﬁm@ ival ued

lists for each conputation in a ty of conputations by:
pre-determning queries in said plurality of queries having said each
conputation to provide a set of conputationally related queries; and
pre-determ ning for each query in said set of 30 conputationally rel ated
gueries whether said each query has the greatestvalued result or the

| east-valued result for all queries in said set of conputationally related
queries sharing one or nore elenents in comon wth said each query;
receiving a user query consisting of at |east one conmputation and 35 one or
nore el ements assigned by a user or user process; selecting said
pre-conputed greatest-valued |ist and said preconputed | east-valued |i st
associated with said at |east one conputation of the user query;

determ ning queries in said selected pre-conputed greatest-valued 40 |i st
sharing one or nore elenents in conmmon with the user query to



WO 001 22493 75 ~11 J U N ~n~3 PCT/ US99/ 24029 provi de one or r‘m] Jrr!gﬂrzega
havi ng corresgondl % greatest-valued results to provide a set” of

queries; and O&¥RAPRi ng queries in said sel ected pre-conput ed?$EHEP2I%P ued
list sharing one or nore elenments in common with the user query to provide
5 one or nore queries having correspondi ng Ire?%t-val ued results to provide
a set of mn queries. 51. The nethod of clai 0, wherein each conputation
in said plurality of conputation defines a relationship between said
plurality of queri egerenadedbyireatilg thy tephisrdetudstascollegionaf siidte andszoidyiof cl ai m
50, further conpri shmgbtttdmetosiesaqmbefthaiwpﬂimsishgtst he user query and the result

of the user query alon th ach t he corr.espaondi ng .
gr eat est - val ﬁed )r/esul tg m‘ tg%‘ﬁvaq??fe{gfg?vaggusp%‘? ‘H‘%ﬁ‘l‘?ﬁlﬂz‘d%f claim
52, wherein the stepplayer |%‘§F% %@g ngmg of By eekic Rlaytlef-paripobaipgthe
correspondi ng | ehst neme abplayessll focarionsaf-ganett beitg the sitelthe amichsiset-A met hod
of finding queries hamberjbgviegtvebies sudhired, 213, 4east - gamhaipdnbasmsetd from a
plurality of queri ebavingmgnéessiuol as he2,St 5 60tte.; (‘metohescetel hagng valaer query
consi sting of a pl usghidsY-@fl-@®-canpui-af 1-ons-2and, 242, &t ridpst@eviadvitd string
having one or nore QhlQBRHIcE as 0 h-E€RENBM, chei PameSEeR” ahbdg VallE: sabh as
attribute having)a @fd ys- Oa§§-'39nﬁ9119,\/etéi UgRler” hdhg 48 Db She 1o ehe Q14 ef AAB ation
e 6 S g T AL

%e'?v ﬁ’ﬁ 5\?& h’p)ﬁ P ?lkaﬂ%:? ] sshc.rhisdlyn

conputation to provi
&u’eﬁ’r > shari ng

det erm ni ng queri esdPW‘é’éfﬁ}r&g ?“‘8 e"gi |p :l? YIP V?gf
one or nore el errents AlsurPAM K "U§=’e at HSSHh 2ol pr ovi%iECa set of

rel ated queriesls307%%) Zoéﬁhﬁ%flﬂ’yoﬁ'l’}aé‘%rul th%YF"%‘aﬁlk‘JFSfSP‘FIS%S leBngsuteatd on f or
the attribute-val ueagbmrhwoa%dmaap@efmaw & akayingiealyesisnchsag laftseentenf

rel ated queues; (f) rigbtipuertica)-lotasionediplaysr-33badnavadesduch ashé¢hindet of

rel ated queries to Hetedneibebveneaselinteand-sgoetingr hathengt 1 hertipabitcetsd-val ued
result 35 or one or ofiplageig2iehidviisg Mlwesrsgch hcbdhirabbasekithey ®ebwees-bhdelind-g)

assi gni ng anot hes cenPuéraélinelof atale-ned d'vpitichlaibliyn-playeoIphtvatd wesas sai d
first conputation; gadh {sTorwRESRHcIREdSbERSmOtidn t IVtE rf@onfiyepyer y
conputation in sai thJqH %l‘uEé’s&B aﬁ(?m&cﬁfbh&mardﬁ& nesnotide; 'Fi%h‘ikﬁﬁ'a of claim
54, wherein the Ste%;}[cft eP 9 a919 LlusESuch ?1&“{ Giligfit, 8f no- 0%00/22493 76
11,~1 1 N~-A~a P 4 @5%' %ﬂ%@glu%‘ﬁkéﬁéﬁr}’ r&moﬁ ﬁ'ongt?t of

rel ated querles
conput ational l'y $e| %ﬁf' é?f l?b UE?S&"C ygll“g % %8 n wth
said first query to® P%f@ a‘ﬂP 4 B‘FE@ A% B Si esav fadr st query;
(k) conputing a resél“fe §’éﬂpd3 PP ﬁ%""e’d’é agdy haying 3 B[ﬁ‘é" al ued
string associ at ed wor Ragkhand Yales i/ “who- §’8Pd’°§’ét b?}ﬂg &Lﬁ’e"ram%’frﬂé? ple¥s Whe sai d
first query; won the pomt and so on.

30 Various computations now must be defined to enable the

computation module 102 (Fig. 2) to efficiently process the tennis data
using the tennis-specific attributes defined herein. Computations specially
designed for the tennis application may include: “number-of-winners”,
“number-of-unforced-errors”, “number-of-shots”, “percentage-of-
35  winners”, “percentage- of—unforced—errors” “number-of-winning-shots”,
“number-of-losing-shots”, “percentage -of-winning-shots”, “percentage-of-
losing-shots”, “‘difference-in-contributions-to-points-won-and-lost”
(assumed that each shot in a point contributes equally to the outcome of

the point).

" ““,

40 The users are now able to use the querying application of the



(1) comparing the results associated with said set of queri e151t JJUNaQeﬂad
to said first gtd&géa#o determ ne one or nore queries having t

gr eat est - val u¥ , Or one or nore queries having the |eaE§T@§?9ﬁzé‘° ?
result; (nm) assigning another query in said set of related queries as said
first query; and 15 (n) repeating steps (j) tgrough (m for every query in
said set of related queries. 56. The nethod o claimb55, wherein the step
(1) further conprises the step of determ ning whether said first query has
the greatest val uedireeeatinvestion fdindduddenpaiterag iy s tannis dag byrmpigiag at us f or
finding queries hawanigugtesaisespecifiaompuigrionsedesined/bgreind Foesantpds, asiserpr i si ng:
a device for recei wiangssueasperyfaaieiernmediost player d fpedfbrmaiceghinstdayeo@put at i on
and an attri but e- vakhidehisting fogehand shrogs inrtke seconbse wher panérs], wesaghl el enent
bei ng associ at ed witirbalanF@tsuch bytdorhavcdguery MRt Uskr a&5ise figderBdhigd ugeruser ; a
device for determ nhpgrsesf i8S inplt Haditle ROUIBlshéwn RIFIGUES tE@1RBMENY sai d at
| east one comput al | Gy gtidH i fiblende BhEe ol TRBhS E&blﬁ@mm nwlw e user
query to provide a ‘i’ﬁes 1a3fe?‘ %ﬁaeg‘éﬁ%q&@ra é%-f-ﬂ %’%J&H f}ét&f RBTtSO”p““ ng

aresult of said at

string associ atlg)drrgﬁJ 8% A% %m?té 1P 8r ‘% and a
conparator for F ‘Pfet Fég u[gnlgg ‘Efc‘?' rg SiPt 1 1€ 1Pyt ?89“18 0} el at ed
queries to deterni € Bgn tragislates theryseks %t’r?ﬁl‘ftﬁéhengE%‘f'@gtq\Va’lyued resul t
or one or nore querGC@@PHWPﬂ differencezigrcopiyiigny-ospaints-wag-angd-lostrdaygipar at us
of claimb57, whereihngaed mmrdefwwndéé@l{hahdlg fprehade seatmumbeio= giredss sai d

at | east one conputatpomribapmfdreksinpF t)andproodes theatseoqsry o thesponse to a
user or user prigcescommpation modidel € (Figr®) forcompueatiaht ri but es from a

plurality of attributes response to and to select a
val ue for each attrj but ejrg% %ﬂ’qnﬁ“?%gﬁgggg;f)fgmf’ﬁﬁs "ﬁ%eé’r‘lt’lsH Bto form
an elenment. WD 00f-22% ”W“’I’Smlp‘ZWISN’Oﬂ:O R Wiensty podnt Ig{ &

appar atus of cl ai m 589) gk éiedisar qugrybased pa sk tepine detanps indigagnd heefinnes

rel ationship bet e esinessthg ippuy redpieyt Odfalsqupsevides thmseaqmrmcalhptaiprtof resul ts.
60. The appar atdfs ogenctatondBIFignditled wset tsenlertedid b setad sivointtadesreldtedh sai d
of related queri es tarthe nsergueny lraemglthesgrestest-vihedapdar khstsrabled eésalt for60,
further conprising thesempatatiog diffedeicedR-comEibatdiabipotonen-gudiost asl t he
query having the greadtR&twordb,uR€lquicesing bpplicatibn bSthd ptgéitimedibhabriemee t han
one query in said S@Sterfﬁremé@é&ﬂarwsweeé lags 1A 1BE BAt @pdaresabalgehyresul t. 10

62. The apparatjs o nd%x%&?s@(l sf- Wik cé'tﬂ&e Se0al tthé'gse?'%Yth%e for
generating a |ist %p% ﬁ% X%F %1 ri:%rg qﬁé[‘%g each
guery bei ng associ at e

rin
gr eat est - val ued resurt b81a exie t uerr'Bs S ilg&&%qruﬁfy tgy of gueries sharing
one or nore elenents in Qommhea/st-lvhiued mselmedmﬁgcmmehwlonstoqmsmsmedq ng 15
query in said |ist.2R06andbenteippidratesoiat losl BHMGHHRr thhrsdified gairgd | i st of
queries yields 3 n%oﬂf%ﬁfa@l@ﬁ|=”@iff'é#éﬁ@@ﬁlséd?ﬂﬁ'ﬂﬁftloﬂslfﬂeyf%lﬁtsfvﬂ)%ﬁﬁdsloﬁnﬂayhﬁier ein

sai d generating devl_qlgmgo:g@%ygrqss@_nggmgle device for adding the query
having the greatest-val ue result as a Iasz query in said list, for

operating said 20 devi celtf & embadimpntrofitee preseseinyerionethgweipubmopivle 483 d
plurality of queri emapandongpraigithk graphieal siseransrigeaspastshown in Bigd1 & Harthelg one
or nore el ements i nteanizrapplisvtich. $ae dutpasmoduien §3 tsplayothe decrs iisetexbfal queri es
rel ated to sai 39 asforfuia@rayextftox 18pEranticompaniion e3uidihiteg bde 82 Tie conput e
a result of said atohtgasho@ile 1098RHE &ei1R8r toQke hid@erpditeind i Ere\@iniedhtst ri ng
associ ated wi th eacfisigp IUeli¥kdblt"MAK SRIMBAT baeHsi 88 “EIRlkabiedpicRriapi d | ast
query, for operati ”Qcﬁ?hgdgaﬁg&fﬁ& h Wit qunpﬁre the results associated with

said set of queries related to sal | ast query to determ ne one or nore
qgueries having the greatest-valued result, for selecting one query as the
gquery having the greatest-valued result i f it is determ ned that nore than
one query in said 30 set of queries related to said |ast query has the
greatest-valued result, and for adding the string having the
greatest-valued result to end of said list as a new |ast query if it is
determ ned that said new | ast query is not equivalent to said | ast query.
64. The apparatus of claim®60, further conprising a selecting 35 device for
sel ecting one query as the query having the |least-valued result if it is
determ ned that nore than one query in said set of related queries has the
| east-val ued result. 65. The apparatus of claim64, further conprising a
generating device for generating a list of queries having said at |east one
conput ation, 40 each query being associated with an attri bute-valued string
having the | east-valued result of all queries in said plurality of queries
sharing one or
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wth a preced| ry or a succeeding query in said |ist.
appar at us of d@ﬁ%ﬂ?@% wherein said |ist of queries yields a ETH’ES(??%‘&E? ng
succession of nuneric results and wherein said 5 generating deV|ce
conprises a control device for adding the quepy in said of related queries
having the least-valued result as a last query in said list for operating
said device for determning to determine queries in said plurality of
queries having said at |east one conputatGapaapgapBare one or nore el enents
in coomon with said |ast query to provide a s of queries related to said
| ast query, for operatingheaidyiosaprlicehion olethe peesens imvenpon eangprpeidal t of sai d
at | east one conput proifessiohalror amatent golfdss tceaching edsomnel, feps,cemd olod biteed wi t h
each query in said séh thd megamsito esk quebtddnecind obtaa idsiphtsiil infoemnationf abbuoper at i ng
said conparator 3o gelfgames. WeeordRll, bogiss aridet dhaiih csldcebdset galf queri es
related to said | asgafeeh¥relfafieleRifEl A& aPihe gBIf Al egwexrate@%ykreau eng the
| east -val ued resul t, aata%ehesmecﬂen@ml ?sbtﬁ{aﬁfi@z%ni YPLH NS R0t b
| east - val ued result sde'éx ﬁﬁﬁft{?t@% E eg? E@g?tg y In said

ue

set of queries rel a% 'ast query eas ‘result, and
for adding the query havffhgammtnltéseaaéuharmahlms floc:Ivanmu shntdnuﬂyiselixdb:l i st as
a new | ast query i f “typedo$-sktat Bavingredudsisath sepultspehipd, ddtesq stxg/from- not

equival ent to 20 safrthdeRngGiearsiiotsSofe.; Tdiehb-apeaioat isviad vallied sicl®4s dwiir! her
conprising a controlyog8y G ifds, hSf BN Fetchng wHdeE, pulteOBlcS alidianed- Of
related queries as gofi hSit” iHETval éarsuap A6 N, 98153 ©HAVI R §(PharfEL €7 mi ni ng
to determ ne queri e§0685§§h R aalxng swpa&ﬁ%bms%cﬁggfﬁa& Legast one

conput ati on and, shafin "
query to provi dlessa “a éo g fr gfa?e 531{‘633' gtc joca ?n' '%l%}zenffi ptal
operating said conp i“flﬂ"v ?/Slsé‘gh? {pcgtigp-obgingY ast one
conputation for thelf\pgY UessSugh pt lons troinhé’rﬁg Eﬂ &P%‘&yw PREVARMSH ahery in
said set of queries 1?‘@11&%’6166%%10%% grod; medergigeprbadsopreyiisdivieng sai d
conparator to conpapefernanegshaving vabiss sacieas¢agle, biidin ranibggisedoudle-quer i es
rel ated to sai d2G i r bogigueie.y“dleb-dffttes” hammgonbics puch@s drigere kangsromashony t he
gr eat est - val ued resirbtx,pimhingneedga, o7 @dogoemi es havi ng the | east - val ued
result, and for assignin set .of | at ed ueries as
said first query. 68, Th%‘ %E@%‘R‘g i@gg@”@?ﬁ 85th°\XﬁréE‘es Lﬁ’r" 37‘5 rol
device is 35 oper ab[EYt!BC'EEnt PE| %‘QP@V%}B% eh 3,3, 4y 8¢ th(9 et er m ne
whet her said first B%‘F‘ VRS %“ﬁ@ai)}%lf"égsb 208 yerds 408 sgrdss ?fF t‘iﬂﬂ C€48t - val ued
result. 69. The2apphekl hgvisg ayraemnovalus (widitol-Eammay Sinngs 8 ndBov©E f or
generating pre- corrpmlé@\'@lueatsektofd‘@ﬂmwdhambb deunpuelues ushes loflarigktd |ists
by pre-determ ni ng bobothadhumberof-bunkegsiacbudd-gotent ahving valiespueh aed, Widet her
sai d each query has efchié‘spgedaif @séent’ ahvingl valesuduch as 9t 10g 11 el@s btey &hwrablerr esul t
for all queries in sabdnkdrsiim@hnd-greef” Biieg fudiavetngs 0, 1Y) €8] Gkh3dr-62 11 J U
N 2003 PCT/ US998@4028r%a}-Burikersh @avihg 0Ml8eLidnWs 611, Qhetan dtierb@targ” RAGnOr nor e
el ements in CO”“”%y‘é’sBPn&@dlde e@q@@-“ﬁﬂhed%of-%ﬁdn&”%ﬂhgQ@u@@éﬁcﬁ@s fa@r storing
saj d_pre-conput ed 9?&?} Both; &Ed“m daliee gmn%f so?ﬁ%"valYl@*l Wedafegsul ts. 5
al‘ 7&8

70. Th t » ble t
oper atg Sg:ogr ge\lj?cggfohah g?rrglr &rn%l‘ﬁl rre Q’YA C‘ﬁldé Sg&earsa nesalod

set of related gye b e %ﬁﬁ’ 'tgé%fsgli’%’é‘fgeasfalg%i;%gg H'St to
provi de a set og ; FF’é‘édaa‘Ffa % ¥elTer mi ne whet her any query in said set

of related querl es is 'n\Bﬁiodsl%rﬂpxﬁﬁ[&hb‘h@ﬁirh@%&déﬁtﬁie@%‘ebdb‘iéth’éo pr ovide a

set of mn queries. Zhoufblign ﬁﬁBéfe%E%Fx%f 2ftb3HiRichfly prbics Ok SR Sl 2

di spl ay device for §Spliauagd §Heﬂrﬁ?‘£}§ér&? dcbButes hedificdife User

gquery along with theieg gﬁﬁﬁgvg? % 83K Fg{u&pe b Tg&% d%s havi ng
e appa erein said

the greatest-valued re us of alm

di splay device is operable to dlsplay the | east - valued result and one or
nore queries having the | east-valued result. 73. The apparatus of claim 63,
further conprising a display device for displaying the user query and the
result of the user query along 20 with each query and the correspondi ng
greatest-valued result in said list. 74. The apparatus of claim#66, further
conprising a display device for displaying the user query and the result of
the user query along with each query and the correspondi ng | east-val ued
result in said list. 75. The apparatus of claim 70, wherein said control
device is 25 operable to operate said device for determ ning to determ ne
whet her any query in said pre-conputed greatest-valued list is not in said
set of max queries and to determ ne whether any query in said pre-conputed
| eastvalued list is not in said set of mn queries. 76. Apparatus for
f|nd|ng querles haV|ng greatest- valued or 30 Ieast valued results fron1a

o, o, 4 - g4



11 , SUN n043 PCT/ US99124029 a receiver for receiving a user dhdryJUN 2003
conS| sting ofw@)t }2§5§t one conputation and one or nore el errenrpg.r&%gé/g‘laﬁp by
a user or user process; a selector for selecting said pre-conpute
greatest-valued list and said pre-conputed | east-valued |ist associated
with said at | east one 5 conputation of the gwser query; and a device for
determ ning queries in sai d sel ected pre-conputed greatest-valued |ist
sharing one or nore, eI i n connon With the yser query to provide one
or nmore queries haw"HE’ E‘b? é"é‘ l?r @g{cggiavgpg,@l&?t%@g ¢'b sy rovide a
set of max queries %\AG- @é?@‘?‘Fﬁuﬁfi er raality9f-ghef”, é‘?cé“@lépééﬁéd 10t”,

pre- conput ed | east -Hgtafegxt-shot” (émwﬂﬁ@mof:ﬁeth@ﬂuﬁﬂy éf bk enwmentshot), conmmon with
the user query to ptovedegdfiperbormancemguies farpldyassi(ng.. pottingsyende,ng

| east - val ued resul tdriving distanced parcbreakerspbirdie averugs; dedeing ddcurddye appar at us of
claim76, wherein gagdent@pldbiid Serdgs, maisdold) grknd i refulgmpdndtshan def i nes

a rel ationship betvgeda, &%chwﬁgléw Ladefe i¢eries and a plurality of
results. 78. The apparatus of claim 725 further conprising a display device

for displaying the user Tseisy rsaranawhable isusetthoqueryiag epdicatereefthal ong wi t h
each query and the mgsenémpcmwmng figd biddes pattemaiodha goi{data by emplaginget of max
queries. 20 79.10Thevazippagaf-seciic mngiumtidns dafined dereirt Hor skapplef a adiespl ayi ng
di spl ays each quer ycaangut hgueagns dsipamidé agartiealat plapdrisgubittirgspdrforian@dhd set
of min queries. 80.hdkest appdrcthayfeddfic GuiiafedOwhiMBE BilabesRads-¢omYL i NY
device i s operable #wayCimichin a8diheSpécrof #ROsrES \d@éﬁ) %r%&eh giigng@ppar at us

of claim79, wherei ﬁu%ﬁ'n&%? tﬂé%s&%%hﬁﬁeétﬁh@&ﬁﬁ r&:ﬂ Bhg results
Lo call center :’:3% iy redg&fsaw Sl hihes o %m
data. 83. The appara lhea e' G0t n%lOl §h ﬁg’d Or}s% “30 is
operabl e to conput &’ %srﬁ? uge Rty tgay ges ﬁus Cof cI ai m
79, wherein said cofpfvi e@w@“ ePS’lﬁP%‘aFOO UP er’ §Eﬂ“€%
mul ti nedi a data. 8solqfie- §.t|9 BPavfshotcT Rt spged-gheteen i 19 E’@fﬁﬂ@@l ng
device i s operail e tfneuwmpatyéo ﬂ@sqspmpytamn moglxtqjé)rl (Elata) fossoraautatrm
apparatus of claim 80, [tﬁ) ct glﬂ{'ll Scfata. 87.
The apparatus of cl wﬁ &o%g oggt?,gf 035 wgér 9&9&{ dat a.
88. The appar at us o ) 1 udes gol f
dat a. VO 001 22493§ £° faa %6 ?55? g 1 R a aratus of
5 1P R AL ECTeE

clai m 80, wherej %‘ dgi)g'f:t"ée dlé{'F ﬁl I(F’@a{2 he
apparatus of cl4x m Hertedifasst of cigprpstancss relatgd fo,the ysgr qyery !ﬂgélf‘%all dat a.
91. The apparatus offedipgiviusd and(Rleasiryalysd sesy)s dorthe ermprtatinn Rriesitagss ebal |
data. 92. The appar@fdhotsonads dhethgowordsetheignerymgdpphetion of heapresent udes
cricket data. 93. Appentmnudertsfthd usetiomglatpdescerasiohahereghgpleptrdst theaabased or 10
| east - val ued resul t @rédatatrvaiugd resat)i ang/oovoept deasesaluedrgeuit)spingng a recei ver
for receiving a0seperfiRayce; hegbyprdiddiag tie ysbiwiah b byt undastandiag oome and an
attribute-valued stplagd sk ePBemaiceTPbLehHIE McuseLRa be bRIBA o hei Ng

associated with an lzy'sﬁlfslM@fohgmﬂ’gqeﬁte\dqfurgﬁesasm gned by a user; 15 a device
for assigning one conputation fromsaid plurality of conputations as a

first conputation; a deviice flgastealegdesilt§%@shpesut of Lol Plempigdty of
queries having sai dfof tiresnodifahaueay (@mputation s\icdesntegsof-shits-owmdput at i onal |y
rel ated queri es3fanddidtenesfromihode Gird0 ifees, tipe-cashdt s puttgSpasdmdtgredni oh@l | y

rel ated queries previous-hole-performance = par, club-off-tee = driver ); and

it) Greatest-valued result: 100% (4 shots out of 4 shots
attempted) for the modified query (computation = percentage-of-shots-
made, distance-from-hole = 5-10 feet, type-of-shot = putts, speed-of-green
40 =10, tiered-green = no, location-of-pin-horizontal = right).



20 sharing one or nore elenments in common with the user quer °~HQPVQGB§
set of related querles a conputing device for conputing a r | £ sal
first conputatW%W“?@P the attribute-valued string associ ated mf?ﬁ” Hx029
gquery in said set of related queries; 25 a conparator for conparing the
results associated wth said set of rel ated qggries to determ ne one or
nore queries having the greatestvalued result "r one or nore queries having
the | east-valued result; and a control device for controlling said device
for assigning to assign anot her conputaﬂmmrﬁmkmmmahdmplurality of

conputations as said fir 30 co t| on. ¢ 4. The apparatus of gl ai m 93,
wherein said control devi q|u§ry z}p F%“Ot‘ ° lbee?rﬁfeé‘ ’at“?:]‘e‘?/ai“é’éo‘fl
assigning to assi gnPENESHRIR tplgyers. gp Rieqnels fans agds j ¢ st

query, for operati néheslalrfdwdlémedée%rto a%wfemwﬁ@d phlagengighifdngaatiass i n
sai d set of conpt abewidiakethadl gamess. sscajdinsiyes logiat medelnfdhodataenliscisienent s
in common with saidféibaskethalbgamesohpremaftderefersdito of thgbeskatimlrdatayied to said
first query, for opegeadrared byaredtinptipbhskepatielatass allectinndfgpossessasland of
said first conputat ispecifydig dtibuedstts dbdetioe WRbdIestont posigssiGBO A pdsesdsivht h each
query in said set offopiriefar Bhdli(BEl, te@mSBidddfines troft @k Yimd teﬁmquefsaﬁé ng

sai d conparator 1h0 GQ élgrﬁ: tm@thﬁf)teﬁﬁsluioEé RSEAFakSH oW th said set of

queries related to sal Irst query to determ ne one or nore queries having
the greatest-val ued resulthe agribuiee and thexrmh@s)fozzfageums;eﬁs@nmw 2003

PCT/ US99/ 24029 nor e ingledd: Eohertéanynathe’” baagthewnamged hpms u¢an oatesn flor
operating sai d devi cewhpitearsnamgell being theamsiegyd tlenatitiag taguesiyteam 2sai d set  of
rel ated queries as s@ddtibn-bsgamelebaing Bfe.sitd bethepameatissm atpsih@gm Gheingher ei n
sai d conparator iks Shé)ﬂﬁﬁ@bme myeﬁﬁlaylﬂgm}hmlmmeaosﬁmn%fteaﬁn gieny has
the greatest val UEdrleﬁl‘é'ohn ebl:lﬁ Hhe Nﬁhé@qllé ﬁl%&‘ertpla Bg tH%QH@Jt al‘a
finding queries havi gmgm aﬁmv At G ?&?ﬁd hE Bia BF %

plural [ty of queries,. g9 an%n&ragsml&fh %Le‘f %@M}p Aty user
queries, each user 161 {} {El?fr or user
process and con |st| q’e emeg g Pf? n% er ‘avaéﬂpail 1 VLtV al ued
string having o B- 'F%‘H’é‘nt gmget ¢ Rammy g gy'agd }&Fc‘ie&{eéd with an
attribute having a \P&F‘L‘J’é‘naf%"stie@fﬁéd "tspme dreoigtk gt a‘P"éﬂg ﬁ’seépmee{) faamleyerf or

det er mi ni ng queri es playiagthe pomiearidpesision derdeira s Havnr?gsltoonns-ﬁu%rdat | east
one conput ation and bsingrthagamaef the playiee playiwgdhr shopting gward positio for teamuser
query to provide a <etteam-2-einalldorvwand’ basg tha nemepfithedayte piayegftbe smahput i ng
a result of sai @5fi ristwardmpsitiat farnedno; tthem-atjiawdnfdmevardl bt dicmiamg of

associ ated w th eachhephiyr playisgiit peter ddrwiag] pistibnqueteass?; “Bame2-cangar at or
for conparing the rasihd the Aame6F ticglaptr blaymaithe &@ter @bsitioh Fbradarflgeri es to
determ ne one or mr‘%o%@sﬁbnﬁfeahﬁ\ﬂeﬂ% thE RardE §PMR HarPhaesl 1haPbdesidén gne or
more queries having tr.éﬂsani eq k- PUlabineathed bl fler BEbce T or
controlling sai g&fodeva Sl m% 5 S&ffagl ema gl s?ﬁfarrewo%mon from

said plurality

CASLY A A AS A 3l ToRlgd et ?2% $ (Zlead}&‘gAg A32
the game pcno game avmg valies such as 1rst-quarter, econd-

quarter, third-quarter, fourth-quarter, first overtime, second overtime, etc.;
“time-left-in-quarter” having values such as 04:03 minutes, 02:12 minutes,
35  etc.; “field-goal-attempt™ having a yes or no value; “field-goal-attempt-
by” being the name of the player attempting the field goal; “type-of-shot”
having a 2-pointer or 3-pointer value ; “type-of-field-goal-attempt” having
values such as lay-up, jump-shot, running-lay-up, etc.; “field-goal-
outcome” having values such as made, missed or fouled; "assist" having a
40  yes or no value; "assist-by" being the name of the player who assisted the
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field goal; "rebound" having a yes or no value; "rebound-by" being the
name of the player who rebounded the missed field goal attempt;
"turnover" having a yes or no value; "turnover-by" being the name of the
player who turned the ball over; "steal" having a yes or no value; "steal-

5  by" being the name of the player who stole the ball; "free-throws" having
a yes or no value; "free-throws-by" being the name of the player who
attempted the free throws; “point-scored-in-possession” having values
such as 0, 1, 2, 3, 4, etc.; and so on.

Various computations now must be defined to enable the
10  computation module 102 (Fig. 2) to efficiently process the basketball data
using the basketball-specific attributes defined herein. Computations
specifically designed for the basketball application may include: “number-

b2 19

of-shots-made”, “number-of-shots-attempted”, “percentage-of-shots-
made”, “points-plus-minus” (the difference between the points scored by

15  the two teams), “rebounding-plus-minus” (the difference between the
rebounds collected by the two teams), standard-basketball-performance-
metrics for players (e.g., number-of-minutes-played, number-of-offensive-
rebounds, number-of-defensive-rebounds, total-number-of-rebounds,
number-of-steals, number-of-turnovers, number-of-assists, number-of-

20  free-throw-attempts, number-of-free-throw-made, free-throw-shooting-

percentage, etc.), and the like.

The users are now able to use the querying application of the
present invention to find hidden patterns in the basketball data by
employing various basketball-specific computations defined herein. For

25  example, a user can issue a query to determine how team 1 with player 1
as the shooting guard performed against team 2 at home in the fourth
quarter. For such a team performance query, the user can select the
computation points-plus-minus, and values team 1 for the attribute home-
team-name, team 2 for the attribute away-team-name, fourth quarter for

30 the attribute period-of-game and player 1 for the attribute team-1-
shooting-guard. The input module 101 then transiates the user’s selection
into the following query (computation = points-plus-minus, home-team-
name = team 1, away-team-name = team 2, period-of game = fourth-
quarter, team-1-shooting-guard = player 1) and provides the user query to

35  the computation module 102 (Fig. 2) for computation.

The computation module 102 (Fig. 2) computes a result, such as -1
(team 1 scored 21 points and team 2 scored 22 points) for the user query
based on the basketball data. As indicated herein, since the input module
101 also provides the user query to the alert generator 201 (Fig. 2), the
40  user is alerted to a set of circumstances related to the user query having the
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3, -- height” having values such as low, middle, or high; “pitch-location-inside-

outside” having values such as inside, middle, or outside; “pitch-in-strike-

5  zone” having a yes or no value; “runners-on-base’ having a yes or no

value; “runners-on-scoring-position” having a yes or no value; “‘previous-

pitch-type” having values such as fastball, curveball, slider, changeup,

etc.; “previous-pitch-location-height” having values such as low, middle,

or high; “previous-pitch-location-inside-outside” having values such as

10  inside, middle, or outside; “previous-pitch-in-strike-zone” having a yes or

no value; “impact-of-pitch” having values such as positive, negative, or

neutral; “pitch-outcome” having values such as strike, ball, hit or fouled;

and so on.

Various computations now must be defincd to enable the
15  computation module 102 (Fig. 2) to efficiently process the baseball data
using the baseball-specific attributes defined herein. Computations
specifically designed for the baseball application may include: “number-
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of-pitches”, “number-of-strikes”, “numbcr-of-balls”, “number-of-hits”,
“percentage-of-strikes”, “percentage-of-balls”, “percentage-of-hits”,

20 “impact-of-pitch”, “type-of-pitch”, standard-baseball-performance-metrics
for batters (e.g., runs, hits, runs batted in, walks, strikeouts, stolen bases,
home runs, etc.), standard-baseball-performance-metrics for pitchers (e.g..
innings pitched, runs, earned runs, walks, strikeouts, home runs allowed,
pitches, ground balls/fly balls ratio, strikes/pitches ratio, etc.) and

25  standard-baseball-performance-metrics for the team (e.g., runs scored,
runs allowed, hits, hits allowed, errors, base runners left on bases, double

plays made, number of pitchers used in the game, etc.), and the like.

The users are now able to use the query application of the present

invention to find hidden patterns in the baseball data by employing various

30  baseball-specific computations defined herein. For example, a user can
issue a query to determine the different types of pitches that pitcher 1
throws when he is behind in the count while his team is leading. For such
pitching query, the user can select the computation type-of-pitch and
values pitcher 1 for the attribute pitcher-name, behind for the attribute

35  pitcher-count, and team 1 for the attribute team-ahead. The input module
101 (Fig. 2) then translates the user’s selection into the following query
(computation = type-of-pitch, pitcher-name = pitcher 1, pitcher-count =
behind, team-ahead = team 1) and provides the user query to the
computation module for computation.

40 The computation module 102 (Fig. 2) computes a result, such as a
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fastballs-75% (60 fastballs out of a total of 80 pitches), curveballs-10% (8

out of 80), sliders- 5% (4 out of 80) and changeups-10% (8 out of 80) for

the user query based on the baseball data. As indicated herein, since the

5  input module 101 also provides the user query to the alert generator 201

(Fig. 2), the user is alerted to a set of circumstances related to the user

query having the greatest-valued and/or least-valued result for the

computation type-of-pitch. In other words, the querying application of the

present invention alerts the user to related scenarios where the pitcher 1

10  has relied more (greatest-valued result) and/or less (least-valued result) on
different types of pitches, thereby providing the user with a better
understanding of the pitcher’s pitching performance, i.e., pitch selection.

For example, the user may be alerted to the result of the following related
query:

15 i)  Greatest-valued result: fastballs-89% (8 out of 9) and
changeup-11% (1 out of 9) for the modified query (computation = type-of-
pitch, pitcher-name = pitcher 1, pitcher-count = behind, team-ahead =
team 1, runners-on-base = yes, number-of-strikes = 1).
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The querying application of the present invention can provide
professional or amateur football players, coaching personnel, fans, and the
like with the means to ask questions and to obtain insightful information

5  about football games. Accordingly, a logical model of the data collected
for football games (hereinafter referred to as football data) is generated by
treating the football data as a collection of plays and specifying attributes
to describe these various plays.

The attributes and their values for the various plays may include:
10  “team-1-name” being the name of team 1; “team-2-name” being the name
of team 2; “location-of-game” being the site of the match; “day-of-week”
having values such as sunday, monday, etc.; “type-of-surface” having
values such as grass, turf, etc.; “game-period” having values such as first-
quarter, second-quarter, third-quarter, fourth-quarter or overtime; “side-
15 with-possession” being the name of the team having possession of the ball
for a particular play; “game-score” having values such as 0-3, 14-7, 21-3,
21-14, etc.; “team-ahead” being the name of the team that is currently
leading in the game; “team-ahead-by” having values such as 3, 7, 10, etc.;
“quarterback-name” being the name of the quarterback; “running-back-
20  name” being the name of the running back for this game; “down” having
values such as 1, 2, 3, or 4, “yards-to-go-for-first-down” having values
such as 3, 8, 11, 18, etc.; “yards-to-go-to-red-zone” having values such as
19, 25, 87, etc.; “yards-to-go-for-touch-down” having values such as 19,
25, 87, etc.; “in-red-zone” having a yes or no value; “type-of-formation”
25  having values such as 3 receivers, 2 receivers, I-formation, etc.; “shotgun”
having a yes or no value; “play-type” having values such as pass or rush;
“ball-carrier” being the name of the player carrying the ball; “direction-of-
rush” having values such as left, right, or middle ; “passer” being the name
of the player passing the ball; “intended-receiver” being the name of the
30 intended receiver of the pass; “direction-of-pass” having values such as
left, right, behind, or middle ; “tackle-by” being the name(s) of the
player(s) who tackled and brought the play to an end; “interception-by”
being the name of the player who intercepted the ball; “sack-by” being the
name(s) of the player(s) who sacked the quarterback; “pass-play-outcome”
35 having values such as pass-completed, intercepted, fumbled, touch-down,
pass-incomplete, etc.; “penalty-in-play” having a yes or no value; *“yards-
penalized” having values such as 5, 10, 15, 26, etc.; *“‘yards-gained-in-
play” having values such as 1, -5, 9, 29, etc.; and so on.

Various computations now must be defined to enable the
40  computation module 102 (Fig. 2) to efficiently process the football data
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5  carries”, “percentage-of-first-down-completion”, “percentage-of-third-
down-conversion”, “percentage-of-plays-turned-over”, pass-play-
outcome”, standard-football-performance-metrics (e.g., number-of-touch-
downs, number-of-fumbles, number-of-interceptions, number-of-carries,

number-of-sacks, number-of-yards-in-offense, etc.), and the like.

10 The users are now able to use the querying application of
the present invention to find hidden patterns in the football data by
employing various football-specific computations defined herein. For
example, a user can issue a query to determine the average yards gained
on passing plays from the shotgun formation by team 1 playing on turf.

15 For such passing performance, the user can select the computation
average-yards-gained-per-passing-play, and values team 1 for the attribute
team-1-name, yes for the attribute shotgun, pass for the attribute play-type,
and turf for the attribute type-of-surface. The input module 101 (Fig. 2)
then translates the user’s selection into the following query (computation

20 = average-yards-gained-per-passing-play, team-1-name= team 1, shotgun
= yes, play-type = pass, type-of-surface = turf) and provides the user query
to the computation module 102 (Fig. 2) for computation.

The computation module 102 (Fig. 2) computes a result,

such as 7.2 (144 yards gained on 20 passing plays) for the user query

25  based on the football data. As indicated herein, since the input module
102 also provides the user query to the alert generator 201 (Fig. 2), the
user is alerted to a set of circumstances related to the user query having the
greatest-valued or least-valued result for the computation average-yards-
gained-per-passing-play. In other words, the querying application of the

30  present invention alerts the user to related scenarios where the team had
the best (greatest-valued) and/or worst (least-valued) passing performance.
For example, the user may be alerted to the result of the following related

query:

1) Greatest-valued result: 18 (90 yards gained on 5 passing
35  plays) for the modified query (computation = average-yards-gained-per-
passing-play, team-1-name = team 1, shotgun = yes, play-type = pass,
type-of-surface = turf, yards-to-go-for-first-down = <5, in-red-zone = yes,
intended-receiver = player 2).
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The querying application of the present invention can provide
professional or amateur cricket players, coaching personnel, fans, and the
like with the means to ask questions and obtain insightful information
5  about cricket games. Accordingly, a logical model of the data collected
for cricket games (hereinafter referred to as the cricket data) is generated
by treating the cricket data as a collection of matches and balls, and
specifying attributes to describe these various matches and balls.

The attributes and their values for the various matches may

10 include: “team-1-name” being the name of team 1; “team-2-name” being
the name of team 2; “location-of-match” (site of the match) having values
such as home, away or neutral; “month-of-match’ having values such as
January, February, etc.; “tournament-match” having a yes or no value;
“name-of-tournament” being the name of the tournament if the match was

15  played as part of a tournament , if any ; “pitch-conditions™ (nature of the
pitch) having values such as slow, fast, wet, dry, etc.; “weather-conditions
having values such as windy, wet, sunny, etc.; “team-winning-toss” being
the name of the team that won the toss; “team-batting-first” being the
name of the team that batted first; “team1-runs-made” indicating the

20 number of runs made by the first team; “team1-wickets-lost” indicating
the number of wickets lost by the team batting first; “team2-runs-made”
indicating the number of runs made by the team batting second; ‘“‘team2-
wickets-lost” indicating the number of wickets lost by the second team;
“winning-team” indicating the name of the team that won the match; and

25 soon.

The attributes and their values for the various balls may include:
“batsman-name” being the name of the batsman; “batsman-hand” (hand
used to bat) having a right or left value ; “type-of-batsman” having values
such as opener, middle-order, or tail-ender; “non-striker-name” being the

30  name of the non-striker; “non-striker-hand” (hand used to bat) having a
right or left value ; “type-of-non-striker” having values such as opener,
middle-order, or tail-ender; “runner-name” being the name of the runner,
if any ; “runner-hand” (hand used to bat) having a right or left value ;
“bowler-name” being the name of the bowler; “bowler-hand” (hand used

35 to bowl) having a right or left value ; “type-of-bowler” having values such
as fast, fast-medium, medium, spin, etc.; “number-of-fielders-on-offside”
having values such as 1-2, 3-4, 5-6, etc.; “number-of-close-in-fielders”
having values such as 1-2, 3-4, 5-6, etc.; “round-or-over” (way the bowler
bowled) having an over or round value ; “type-of-ball” having values such

40  as yorker, outswinger, legcutter, etc.; “line-of-ball” having values such as
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having values such as incoming, outgoing, etc.; “shot-attempted” having
values such as hook, sweep, etc.; “zone” indicating the location of the ball
5  after being hit by the batsman and having values such as 1, 2, etc.; “result”
indicating the result of the shot and having values such as runs, no runs,
out, etc.; “number-of-runs” indicating the number of runs scored off the
ball and having values such as 1, 4, etc.; “how-out” indicating how the
batsman got out and having values such as bowled, caught, etc.;

10 “contributing-fielder-name” being the name of the fielder who contributed
to the batsman getting out; “contributing-fielder-position” indicating the
position of the contributing fielder and having values such as mid-off,
wicketkeeper, etc.; “four-scored” indicating whether a “four” was scored
off the ball and having a yes or no value; “six-scored” indicating whether

15 a*six” was scored off the ball and having a yes or no value; “runs-per-
over-required” indicating the required runs per over and having values
such as <3, 3-4, 4-5, etc.; “runs-per-wicket-required” indicating the
required runs per wicket left and having values such as <10, 10-20, etc. ;
and so on.

20 Various computations now must be defined to enable the
computation module 102 (Fig. 2) to efficiently process the cricket data
using the cricket-specific attributes defined herein. Computations
specifically designed for the cricket application may include: “number-of-
matches”, “win-percentage”, “required-runs-per-over-at-start”, “required-

25  runs-per-over-at-end”, “required-runs-per-wicket-at-start”, “requlred-runs-
per-wicket-at-end”, “contribution-to-required-runs-per-over”,
“contribution-to-required-runs-per-wicket”, standard-cricket-performance-
metrics for batsmen (e.g., number-of-balls-faced, number-of-minutes-
played, number-of-runs-scored, number-of-fours-scored, number-of-sixes-

30  scored, distribution-of-runs-scored-by-zone, distribution-of-runs-scored-
by-bowler) and the standard-cricket-performance-metrics for bowlers (e.g.
number-of-balls-bowled, number-of-maiden-overs-bowled, number-of-
wickets-taken, number-of-runs-given, number-of-fours-given, number-of-
sixes-given, distribution-of-runs-given-by-zone, distribution-of-runs-

35  given-by-batsman, etc.), and the like.

N 19

The users are now able to use the querying application of the
present invention to find hidden patterns in the cricket data by employing
various cricket-specific computations defined herein. For example, a user
can issue a query to determine the winning percentage of team 1 against

40  team 2. For such winning percentage query, the user can select the
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name and team 2 for the attribute team-2-name. The input module 101
(Fig. 2) then translates the user’s selection into the following query
(computation = win-percentage, team-1-name = team 1, team-2-name =

5  team 2) and provides the user query to the computation module 102 (Fig.
2) for computation.

The computation module 102 (Fig. 2) computes a result, such as

25.0 (50 wins out of 200 matches) for the user query based on the cricket
data. As indicated herein, since the input module 101 also provides the

10 user query to the alert generator 201 (Fig. 2), the user is alerted to a set of
circumstances related to the user query having greatest-valued or least-
valued result for the computation win-percentage. In other words, the
querying application of the present invention alerts the user to related
scenarios where the team 1 had the highest (greatest-valued result) and

15  lowest (least-valued result) winning percentage against team 2, thereby
providing the user with a better understanding of the team 1’s performance
against team 2. For example, the user may be alerted to the result of the
following related query:

1) 100% (3 wins out of 3 matches) for the modified query
20  (computation = win-percentage, team-1-name = team 1, team-2-name =
team 2, tournament = yes, name-of-tournament = World Cup).

Similarly, a user can issue a query to determine player 1’s
contribution to the required runs per over when ball type is a yorker. For
such contribution query, the user can select the computation contribution-

25 to-required-runs-per-over, and values player] for the attribute batsman-
name and yorker for the attribute type-of-ball. The input module 101 (Fig.
2) then translates the user’s selection into the following query
(computation = contribution-to-required-runs-per-over, batsman-name =
playerl, type-of-ball = yorker) and provides the user query to the

30  computation module for computation.

The computation module 102 (Fig. 2) computes a result,
such as -0.23 for the user query based on the cricket data. Since the input
module 101 (Fig. 2) also provides the user query to the alert generator
201, the user is alerted to a set of circumstances related to the user query

35  having the greatest-valued or least-valued result for the computation
contribution-to-required-runs-per-over. In other words, the querying
application of the present invention alerts the user to related scenarios
where player 1 contributed most (greatest-valued result) and least (least-
valued result) to the required number of runs per over, thereby providing

40  the user with a better understanding of player 1°s performance. For
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(computation = contribution-to- required-runs-per-over, batsman-name =
5 playerl).

Banking Application

In another embodiment, the querying application of the present

invention can be used in numerous banking applications to query and

10  obtain insightful information from the banking data. As a representative
example, the querying application of the present invention can provide
investment bankers with the means to ask questions and obtain insightful
information about companies raising money in the market though various
instruments such as bonds, private placements, etc. Accordingly, a

15  logical model of the data collected for the banking application (hereinafter
referred to as the banking data) is generated by treating the banking data
as a collection of deals and specifying attributes to describe these various
deals.

The attributes and their values for the various deals may include:

20  “product” indicating the type of instrument being used, and having values
such as private placement, non-convertible bond, etc.; “sales-segment”
indicating the relative performance of the issuing company in terms of
sales, and having values such as excellent, good, etc.; “‘growth-in-sales”
indicating the relative performance of the issuing company in terms of

25  growth in sales, and having values such as excellent, good, etc.; “industry”
indicating the industry to which the issuing company belongs to, and
having values such as electronics, construction, etc.; “captive-finance-
company” indicating whether the issuing company is a financial arm of a
larger company, and having a yes or no value; “customer-status”

30  indicating whether the issuing company is an existing customer of the
bank, and having a yes or no value; “customer-priority” indicating the
priority of the issuing company as a customer of the bank, and having
values not-a-customer, high, low, etc.; “multinational-presence” indicating
the extent to which the issuing company is a multinational, and having

35 values such as high, medium, etc.; “industry-complexity” indicating the
complexity of the industry to which the issuing company belongs, and
having values such as high, medium, etc.; “geographical-coverage”
indicating the issuing company’s presence within its main country of
operations, and having values such as national, regional, local, etc.; “debt-
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I\ to-size-ratio” indicating the extent of the issuing company’s debts in

relation to its size, and having values such as high, medium, etc.; “leases-
to-size-ratio” indicating the extent of the issuing company’s leases in
relation to its size, and having values such as high, medium, etc.; “cash-

5  flow” indicating the relative performance of the issuing company in terms
of cash flow, and having values such as excellent, good, etc.; “eps-
growth” indicating the relative performance of the issuing company in
terms of growth in EPS (earnings per share), and having values such as
excellent, good, etc.; “historical-pe-ratio” indicating the relative

10 performance of the issuing company in terms of its historical P/E (price to
earnings) ratio, and having values such as excellent, good, etc.; “gross-
margin” indicating the relative performancc of the issuing company in
terms of its gross margins, and having values such as excellent, good, ctc.;
“net-income” indicating the relative performance of the issuing company

15 interms of its net income, and having values such as excellent, good, etc.;
“market-capitalization” indicating the relative performance of the issuing
company in terms of market capitalization, and having values such as
excellent, good, etc.; “roe-average” indicating the relative performance of
the issuing company in terms of its ROE (return on equity) average, and

20  having values such as excellent, good, etc.; “insider-shares-percentage”
indicating the relative performance of the issuing company in terms of the
percentage of shares held by insiders, and having values such as excellent,
good, etc.; “growth-segment” indicating the relative performance of the
issuing company in terms of its growth, and having values such as

25  excellent, good, etc.; “public-company” indicating whether or not the
issuing company is publicly traded, and having a yes or no value; “lead-
manager” being the name of the lead manager for the issue; “lead-
manager-type” indicating the type of lead manager, and having values
such as commercial bank, top tier investment bank, etc.; and so on.

30 Various computations now must be defined to enable the
computation module 102 (Fig. 2) to efficiently process the banking data
using banking-specific attributes defined herein. Computations
specifically designed for the banking application may include: “number-

of-deals”, “amount-raised”, “percentage-of-deals”, “‘percentage-of-
35 amount-raised”, and the like.

The users are now able to use the querying application of the
present invention to find hidden patterns in the banking data by employing
various banking-specific computations defined herein. For example, a
user can issue a query to determine the percentage of deals in the

40  electronics industry for which bank1 was the lead manager. For such deal
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and values bank1 for the attribute lead-manager and electronics for the

attribute industry. The input module 101 (Fig. 2) then translates the user’s

selection into the following query (computation = percentage-of-deals,

5 lead-manager = bank], industry = electronics) and provides the user query
to the computation module for computation.

The computation module 102 (Fig. 2) computes a result, such as

5.8% (58 deals from a total of 1000) for the user query based on the
banking data. As indicated herein, since the input module 101 also

10 provides the user query to the alert generator 201 (Fig. 2), the user is
alerted to a set of circumstances related to the user query having the
greatest-valued or least-valued result for the computation percentage-of-
deals. In other words, the querying application of the present invention
alerts the user to related scenarios where bank1 had the highest (greatest-

15 valued result) and/or the lowest (least-valued result) percentage of deals,
thereby providing the user with a better understanding of the bank's
performance in winning the deals. For example, the user would be alerted
to the result of the following related query:

i) Greatest-valued result: 25.0% (50 deals from a total of 200)
20  for the modified query (computation = percentage-of-deals, lead-manager
= bank1, industry = electronics, multinational-presence = high, growth-
segment = excellent).

Call Center Management Application

25 A call center is a place where customers of a company call in to get
support and information about products, report problems and get solutions
for their problems. Call centers are also used for direct marketing to end-
users.

Over the past few years, call centers have been automated by
30  integrating the telephony systems with computer hardware and software to
assist in managing the call center effectively and efficiently. Typically,
data is collected about the customers, agents, nature of the call, and
outcome of the calls.

In another embodiment, the querying application of the present
35 invention can be used in numerous call center management applications to
query and obtain insightful information from the call center data. As a
representative example, the querying application of the present invention
can provide call center managers and personnel with the means to ask
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generated by treating the call center data as a collection of calls between

5 agents and customers and specifying attributes to describe these various
calls, agents and customers.

The attributes and their values for the various calls may include:
“customer-telephone-number” having values such as 910-761-2380, 715-
656-2278, etc.; “id-of-first-agent-on-call” indicating an uniquely assigned

10 id number for the first agent on the call; “incoming-outgoing” having an
outgoing or incoming value; “time-of-call” having values such as 12:30
AM, 4:30 PM, etc.; “call-about-which-product-or-service” having values
such as product X, product Y, service X, etc.; “how-product-or-service-
advertised” having values such as TV, Internet, newspaper, etc.; “switch-

15  that-call-went-through” having values such as switch 12, switch 35, etc.;
“agent-ids-of-all-agents-on-call” indicating the agent ids of all the agents
on the call; “number-of-transfer-in-call” having values such as 0, 1, 2, etc.;
“number-of-conferences-in-call” having values such as 0, 1, 2, etc.;
“number-of-agents-in-call” having values such as 0, 1, 2, etc.; “number-

20  of-holds-on-call” having values such as 0, 1, 2, etc.; “total-call-duration”
having values such as 12.9 seconds, 140.8 seconds, etc.; “customer-
satisfaction-on-call” having values such as satisfied, very satisfied,
dissatisfied, very dissatisfied, etc.; “sale-outcome” having values such as
yes, no, more follow-up-later, call-not-for-sale, etc.; and so on.

25 The attributes and their values for the various agents may
include: “agent-id-number” having values such as 016657, 200765, etc.;
“agent-skill” indicating the skill of the agent; “agent-experience”
indicating the experience of the agent; “agent-training” indicating the level
of agent’s experience; “agent-gender” indicating the gender of the agent;

30 “agent-age” having values such as 45, 28, etc.; and so on.

The attributes and their values for the various customers may
include: “customer-gender” having values such as male or female;
“customer-age” having have values such as 45, 28, etc.; “customer-
income” having values such as $35,000 - $45,000 per year, >$100,000 per

35  year,, etc.; “customer-duration” having values such as 1 year, 2 years, etc.;
and so on.

Various computations now must be defined to enable the
computation module 102 (Fig. 2) to efficiently process the call center
management data using the call center attributes defined herein.

40  Computations specifically designed for the call center management
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application may include: “number-of-calls”, “average-call-duration”,
“difference-in-average-call-duration-from-overall-average”, “average-
number-of-transfers”, “average-number-of-holds”, “‘average-number-of-
agents-on-call”, “number-of-satisfied-customers”, “number-of-successful-
5  sale-calls”, “average-number-of-calls-taken-by-an-agent”, “average-
duration-of-calls-taken-by-an-agent”, “number-of-calls-transferred-by-an-
agent”, and the like.

LE I 13

The users are now able to use the querying application of the

present invention to find hidden patterns in the call center data by

10  employing various call center-specific computations defined herein. For
example, a user can issue a query to determine the average call duration
for all incoming calls occurring early in the moming. For such average
call duration query, the user can select the computation average-call-
duration, and values incoming for the attribute incoming-outgoing and

15 early-morning for the attribute time-of-call. The input module 101 (Fig.
2) then translates the user’s selection into the following query
(computation = average-call-duration, incoming-outgoing = incoming,
time-of-call = early-moming) and provides the user query to the
computation module 102 (Fig. 2) for computation.

20 The computation module 102 (Fig. 2) computes a result, such as
844 seconds for the user query based on the call center data. As indicated
herein, since the input module 101 also provides the user query to the alert
generator 201 (Fig. 2), the user is alerted to a set of circumstances related
to the user query having the greatest-valued and/or least-valued result for

25  the computation average-call-duration. In other words, the querying
application of the present invention alerts the user to related scenarios
having the longest (greatest-valued result) and/or the shortest (least-valued
result) average call duration, thereby providing the user with a better
understanding of the average call duration. For example, the user may be

30  alerted to the result of the following related query:

i) Greatest-valued result: 1289 seconds for the modified
query (computation = average-call-duration, incoming-outgoing =
incoming, time-of-call = early-moming, customer-gender = male,
customer-income = >§100,000, average-agent-skill = low).

35 Also, a user can issue a query to determine the difference between
the average call duration for calls about product X to all agents, and those
only to agent with id 016657. For such difference query, the user can
select the computation difference-in-average-call-duration-from-overall-
average, and values 016657 for the attribute agent-id-number and product

40 X for the attribute call-about-which-product-or-service. The input module
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(computation = difference-in-average-call-duration-from-overall-average,

agent-id-number = 016657, call-about-which-product-or-service = product

X) and provides the user query to the computation module 102 (Fig. 2) for

5  computation.

The computation module 102 (Fig. 2) computes a result, such as

200.1 seconds (the average call duration to agent 016657 being 1209.6
seconds and the average call duration for all agents being 1009.5 seconds)
for the user query based on the call center data. Since the input module

10 101 also provides the user query to the alert generator 201, the user is
alerted to a set of circumstances related to the user query having the
greatest-valued and/or least-valued result for the computation difference-
in-average-call-duration-from-overall-average. In other words, the
querying application of the present invention alerts the user to related

15  scenarios where the agent had the largest (greatest-valued result) and/or
the smallest (least-valued result) difference in the average call duration
from the overall average for all agents, thereby providing the user with a
better understanding of the agent’s performance. For example, the user
may be alerted to the result of the following related query:

20 i) Greatest-valued result: 543.8 seconds (the average call
duration for calls to the agent 016557 being 1553.3 seconds and the
average call duration for all agents being 1009.5 seconds) for the modified
query (computation = difference-in-average-call-duration-from-overall-
average agent-id-number = 016657, call-about-which-product-or-service =

25  product X, how-product-or-service-advertised = Internet, customer-age =
>55).

Customer Relationship Management Application

Customer relationship management is very critical to the operation
30 ofany business. An important area of customer relationship management
is understanding and managing customer chum.

In another embodiment, the querying application of the present
invention can be used in numerous customer relationship management
applications to query and obtain insightful information from customer

35  relationship management data. As a representative example, the querying
application of the present invention can provide customer relationship
managers and personnel with the means to ask questions and obtain
insightful information about customer relationships. Accordingly, a logical
model of the data collected for customer relationship management
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management data) is generated by treating the data as a collection of

customers and by specifying attributes to describe the customers,

The attributes and their values for customers may include:

5  "customer-gender" having a male or female value; "customer-age" having
values such as 45, 28, etc. ; "customer-income" having values such as
$35,000 - $45,000 per year, >$100,000 per year, etc. ; "customer-duration"
having values such as <l year, 2 years, etc. ; "customer-marital-status"
having values such as single, married, divorced, etc. ; "customer-of-which-

10 product-or-service" having values such as Product X, Product Y, Service
X, etc. ; "how-product-or-service-advertised" having values such as TV,
Internet, newspaper, etc. ; "customer-satisfaction-at-time-of-sale" having
values such as satisfied, very satisfied, dissatisfied, very dissatisfied, etc. ;
"customer-satisfaction-at-time-of-churn" having values such as satisfied,

15  very satisfied, dissatisfied, very dissatisfied, etc. ; "duration-of-customer"
having values such as <lyear, 1-2 years, 2-5 years, etc. ; "churn-date"
having values such as Dec 19" 1998, etc. ; "reason-of-churn" having
values such as unhappy-with-product, unhappy-with-service, found-better-
product, etc. ; "cross-selling-at-time-of-chum" having values such as

20  successful, no attempt, unsuccessful, etc. ; "activity-just-before-churn"
having values such as very little, almost nothing, a lot of activity, etc. ;
"high-risk-customer" having a yes or no value; and so on

Various computations now must be defined to enable the
computation module 102 (Fig. 2) to efficiently process the customer
25  relationship management data using the customer attributes defined
herein. Computations specially designed for the customer relationship
management application may include : "number-of-customers", "number-
of-customers-that-churn”, "number-of-customers-that-are-retained",
"number-of-high-risk-customers", "churn-percentage”, and the like.

30 The users are now able to use the querying application of the

present invention to find hidden patterns in the customer relationship
management data by employing various customer relationship
management-specific computations defined herein. For example, a user
can issue a query to determine the percentage of customers that churned in
35  the fourth quarter of 1998. For such chum percentage query, the user can
select the computation chumn-percentage, and values 4Q 1998 for the
attribute churn-date. The input module 101 (Fig. 2) then translates the
user's selection into the following query (computation = churn-percentage,
churn-date=4Q 1998) and provides the user query to the computation

40  module 102 (Fig. 2) for computation.
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provides the user query to the alert generator 201 (Fig. 2), the user is
5 alerted to a set of circumstances related to the user query having the
greatest-values and/or least-valued result for the computation churn-
percentage. In other words, the querying application of the present
invention alerts the user to related scenarios having the highest (greatest-
valued result) and/or lowest (least-values result) churn-percentage, thereby
10  providing the user with a better understanding of the customer churn. For
example, the user may be alerted to the result of the following related

query:

i) Greatest-valued result : 18% for the modified query
(computation = churn-percentage, churn-date=4Q 1998, customer-duration
15 =<1, year customer-income = >$100,000, customer-of-which-product-or-
service = Product Y, customer-satisfaction-at-time-of-sale = very
satisfied).

Generating Alerts in a Multi-User Environment

In an embodiment of the present invention, the querying
20  application of the present invention can be incorporated into a multi-user
environment, such as a communication network of computers, an intranet,
or the Internet (world-wide-web).

Tuming now to Fig. 19, there is illustrated a multi-user

environment incorporating the querying application of the present

25 invention. For simplicity, elements shown in Fig. 19 corresponding to
those shown in Fig. 2 are denoted by the same reference numerals and
their descriptions are omitted. Essentially, the querying application of Fig.
19 replaces the input module 101 and the output module 103 of the
querying application of Fig. 2 with multiple input modules 1902 and

30  multiple output modules 1903. Also, the alert generator 201 is now
connected to the input and output modules via a communications network
1901, such as a computer network.

Accordingly, the alert generator 201 of Fig. 19 receives a plurality
of different queries from the multiple input modules 1902 (i.e., multiple
35  users) via the communications network 1901. The alert generator 201
accesses the computation module 102, and generates alert notifications
202 and alert data 203 for each output module 1903. The alert generator
201 transmits (or sends) the appropriate alert notifications 202 and the
alert data 203 to each output module 1903 over the communications
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Alternatively, web browsers can serve as the input and output
modules, and the alert generator 201 and the computation module 102 can
reside on a server (i.e., an Internet server). The communications network
5 1901 connecting the web browsers to the server can be the Internet, a
company intranet, a local-area network, a wide-area network and the like.

Generating Alerts for a Multimedia Querying application

In another embodiment, the querying application of the present
invention can be used as a multimedia querying application. Instead of
10 retrieving numerical results, the multimedia querying application retrieves
multimedia objects, such as images, video clips, and audio clips. The
multimedia objects are generally annotated and stored in a multimedia
data repository.

Generally, the annotation can be done in one of two ways. In the

15 first approach, a list of pre-specified attributes, each having a finite set of
pre-specified values, can be used to classify the multimedia objects. In the
second approach, a textual description is used to label the object. The
conventional multimedia database generally supports both types of
annotations. The annotations can be manually generated, e.g., a person

20  looks at an image that is a picture of a mountain and types in the
annotation: mountain or selects the value mountain for a suitable attribute
such as topography. Alternatively the annotations can be automatically
generated, e.g., an image analysis algorithm processes the image and
classifies the image as a mountain,

25 Once a multimedia object has been annotated, a multimedia
querying application can be used to retrieve the multimedia object. Such a
querying application allows the user to specify the objects in one of two
ways. In the first approach, the user selects the values of attributes of
interest and the querying application searches the annotations of the

30  multimedia objects in its repository to retrieve all objects that have an
annotation matching the user’s requirements. This is equivalent to a user
issuing a query in the traditional (non-multimedia) querying application in
Fig. 1. In the second approach, the user types in keywords of interest and
the querying application searches the annotations, including textual

35  descriptions, and retrieves the multimedia objects having the keywords
contained in their annotations. The manner in which the textual
annotations can be represented by an attribute-value classification scheme
is described herein.

The first step is to remove the common, non-informational words
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already been compiled and are available. Once these words have been

5  removed, the remaining words are added to a list of unique words for

every annotation in the multimedia repository. Finally, every unique word

in this list is made into an attribute that can have two possible values,

present or absent. All attributes are used to classify a textual description,

the value for a given attribute being present, if the corresponding word is

10 present in the textual description, else the value is absent. One skilled in

the art will be able to implement such a method for textual descriptions.

Note that method could also be applied to a collection of documents, each

document corresponding to a textual description.

It follows that the search initiated by a user of a multimedia
15 querying application is fundamentally the same as the query issued by the
user of the querying application of Fig. 1, i.e., the input module 101 can
support the user interface for both traditional and multimedia querying
application.

There is a2 major difference in the operation of the querying

20  application of Fig. 1 and the multimedia querying application. The former
outputs a numeric result, while the multimedia querying application
retrieves a multimedia object. However, in both cases, a common starting
point 1s the attribute-value string that is selected by the user. Accordingly,
at least one computation must be defined for the multimedia application

25 such that the computation maps the strings to a numeric result that will be
useful to the user. The multimedia querying application can be modified
to execute that computation for the user’s query string and to output the
numeric result (with associated alerts) to the user along with the
multimedia objects that are retrieved.

30 Those skilled in the art will be able to easily define such useful
computations that compute statistics for the classes of multimedia objects.
For example, the count or percentage of multimedia objects that have a
particular value. Or, the difference in count between a particular value
and all other values of the same attribute, when such a difference is

35  computed for the subset of objects that have the user’s query string. The
latter scheme will be particularly useful when specific attributes are
known to represent outcomes of interest. Clearly, once such computations
have been defined, our invention can be used to generate alerts in the
manner described in the present invention. Consequently, our invention

40  can be embedded easily in a multimedia querying application. The
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apparatus of Fig. 2 is simply added to the apparatus of the multimedia

querying application. The two apparatus can share the same Input Module

101 and the Output Module 103 is incorporated within the output
mechanisms of the multimedia querying application.

Generating alerts in a real-time environment

The present invention can also be used as is within a real-time
environment. In such an environment, the underlying data change, but
that does not change the fundamentals of our invention. All that is

10 happening is that the computations in the Computation Module 102
change over time. At any given point in time, the situation can be frozen,
i.e., the state of the Computation Module 102 at that point in time is used.
One skilled in the art will easily be able to define such a point in time in
the context of the querying application in Fig. 1, e.g., the point in time
when the user issues a query. It follows that our invention can easily be
applied in a real-time environment.

It is easy to embed our present invention in an real-time
environment. In fact, one particular set of alerts that can occur in the
context of our invention will be particularly useful in a real-time

20  environment, e.g, a military intelligence environment in which threats are
being evaluated by inputting the latest information received in the form of
a user’s query to a querying application. The querying application outputs
a number between 0 and 1, with 0 representing a definite threat and 1
representing a non-threat.

25 Consider the case when the MAXINT string and/or MININT string
do not overlap directly with the attribute-value string of the query but
instead can be traced from the user’s query. Note that those strings,
having the greatest-valued and least-valued results respectively, can reflect
the strongest measures in the data that underlie the querying application.

30  Consequently, if the user’s query does not overlap directly with those
strings, it could indicate that the user may have hit upon a weakness in the
underlying data to respond to the current query, a fact that may be relevant
when evaluating threats.

We have provided several implementations of systems that make
35 use of our invention. We re-iterate that those skilled in the art can easily
produce variations that fall within the scope and spirit of our invention.
We also re-iterate that our invention will find usage in many different
areas. We list some of those areas below, along with a brief description of
how our invention can be used. Our list is meant to be an illustrative and
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Database Systems and applications

This invention can be used to introduce data mining functionality

5  in database systems and database applications such as data marts and data
warehousing systems. In this case, any querying mechanism (such as a
Graphical User Interface, HTML forms on a web browser, etc.) specific to
the database system or application could be used to pass inputs to the Alert
Generator. Similarly, any reporting mechanism (HTML pages, Graphical

10  interface, textual reports, etc.) could be used as the Output Module to

receive alerts. Computations required could either be performed by the
database system or application on the fly, or the results could be tooked up
from previously computed results.

15 QL AP and Data Mining Suites

There are various commercial products currently available that
provide users with the means to run Online Analytical Processing queries
on data, as well as a means of unearthing interesting patterns from the
data, based on proprietary Data Mining algorithms. This invention

20  provides a method for linking the two classes of products together by
enabling the output of OLAP query tools to be fed into data mining suites
to extract meaningful information along the user’s line of questioning.
Thus, the interface provided by the OLAP Query tool could function as
the Input Module. The OLAP tool could itself provide the Computation

25  Module. The Data Mining suite provides the search space for the Alert
Generator. The OLAP reporting tools provide the Output Module for
receiving the alerts.

Data Mining tools — another usage

Several commercial data mining products enable users to pose
30  queries on the results obtained by running data mining algorithms on the
data. However, these queries are limited to the results obtained from data
mining, and do not link those results to the unprocessed data. This
invention provides a means of enabling these links.

Agent

35 An agent is a computer program that monitors the activity of
another computer program. This invention can be used in the context of
an agent provided that the inputs received by the computer program that is
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a human but instead a user process represented by the agent.

5 While the present invention has been particularly described with
respect to the illustrated embodiment, it will be appreciated that various
alterations, modifications and adaptations may be made based on the
present disclosure, and are intended to be within the scope of the present
invention. For example, contents of the databases may be stored in a

10  single database or stored in memory or the like, It is intended that the
appended claims be interpreted as including the embodiments discussed
above, those various alternatives which have been described and all
equivalents thereto.
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determining strings in said plurality of strings sharing one or more

5 elements in common with a given string to provide a set of related strings;
determining a result for each string in said set of related strings;

and

comparing the results associated with said set of related strings to
determine one or more strings having the greatest-valued result, or one or

10 more strings having the least-valued result.

2. The method of claim 1, wherein the step of determining a
result computes the result for each string in said set of related strings using
a computation, said computation defining a relationship between said
plurality of strings and a plurality of results.

15 3. The method of claim 2, wherein the results associated with
said set of related strings are numeric results,
4, The method of claim 3, further comprising the step of

selecting one string as the string having the greatest-valued result if it is
determined that more than one string in said set of related strings has the

20  greatest-valued result.

5. The method of claim 4, further comprising the step of
generating a list of strings, each string having the greatest-valued result of
all strings in said plurality of strings sharing one or more elements in
common with a preceding string or a succeeding string in said list.

25 6. The method of claim 5, wherein said list of string yields a
non-decreasing succession of numeric results and wherein the step of
generating a list comprises the steps of:

(a) adding the string in said set of related strings having the
greatest-valued result as a last string in said list;

30 (b)  determining strings in said plurality of strings sharing one
or more elements in common with said last string to provide a set of
strings related to said last string;

(c) determining a result for each string in said set of strings
related to said last string;

35 (d)  comparing the results associated with said set of strings
related to said last string to determine one or more strings having the
greatest-valued result;

(e) selecting one string as the string having the greatest-valued
result if it is determined that more than one string in said set of strings

40  related to said last string has the greatest-valued result;
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not equivalent to the last string; and
g) repeating steps (b) through (f) until there is no string in said
5  plurality of strings having a result greater than the last string and sharing
one or more elements in common with the last string.
7. The method of claim 3, further comprising the step of
selecting one string as having the least-valued result if it is determined that
more than one string in said set of related strings has the least-valued
10 result.
8. The method of claim 7, further comprising the step of
generating a list of strings, each string having the least-valued result of all
strings in said plurality of strings sharing one or more elements in
common with a preceding string or a succeeding string in said list.
15 9. The method of claim 8, wherein said list of strings yields a
non-increasing succession of numeric results and wherein the step of
generating a list comprises the steps of:
(a) adding the string in said set of related strings having the
least-valued result as a last string in said list
20 (b) determining strings in said plurality of strings sharing one
or more elements in common with said last string to provide a set of
strings related to said last string;

(c) determining a result for each string in said set of strings
related to said last string;
25 (d) comparing the results associated with said set of strings

related to said last string to determine one or more strings having the least-
valued result;

(e) selecting one string as the string having the least-valued
result if it is determined that more than one string in said set of strings

30 related to said last string has the least-valued result,

H adding the string having the least-valued result to end of
said list as a new last string if it is determined that said new last string is
not equivalent to the last string; and

(g) repeating steps (b) through (f) until there is no string in said

35 plurality of strings having a result less than the last string and sharing one
or more elements in common with the last string.

10.  The method of claim 1, further comprising the step of:

(a) assigning one string from said set of related strings as a
first string;
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strings related to said first string;
(c) determining a result for each string in said set of strings
5 related to said first string;

(d) comparing the results associated with said set of strings
related to said first string to determine one or more strings having the
greatest-valued result, or one or more strings having the least-valued
result;

10 (e) assigning another string in said set of related strings as said
first string; and

@ repeating steps (b) through (e) for every string in said set of
related strings.

11.  The method of claim 10, wherein the step (d) further

15 comprises the step of determining whether said first string has the
greatest-valued result or the least-valued result.

12.  The method of claim 1, further comprising the step of
generating pre-computed greatest-valued and pre-computed least-valued
lists by pre-determining for each string in said plurality of strings whether

20  said each string has a greatest-valued result or a least-valued result for all
strings in said plurality of strings sharing one or more elements in
common with said each string.

13.  The method of claim 12, further comprising the step of
determining whether any string in said set of related strings is in said pre-

25 computed greatest-valued list or in said pre-computed least-valued list.

14. A method of finding strings having greatest-valued or least-
valued results from a plurality of strings, each string consisting of at least
one element, comprising the steps of:

generating pre-computed greatest-valued and pre-computed least-

30  valued lists by pre-determining for each string in said plurality of strings
whether said each string has the greatest-valued result or the least-valued
result for all strings in said plurality of strings sharing one or more
elements in common with said each string;

determining strings in said pre-computed greatest-valued list

35  sharing one or more elements in common with a given string to provide
one or more strings having corresponding greatest-valued results to
provide a set of max strings; and

determining strings in said pre-computed least-valued list sharing
one or more elements in common with a given string to provide one or

40  more strings having corresponding least-valued results to provide a set of
min strings.
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15.  Apparatus for finding strings having greatest-valued or
least-valued results from a plurality of strings, each string consisting of at
least one element, comprising:

a device for determining strings in said plurality of strings sharing
one or more elements in common with a given string to provide a set of
related strings;

a computing device for computing a result for each string in said
set of related strings; and

a comparator for comparing the results associated with said set of
related strings to determine one or more strings having the greatest-valued
result, or one or more strings having the least-valued result.

16.  The apparatus of claim 15, wherein said computing device
computes the result for each string in said set of related strings using a
computation, said computation defining a relationship between said
plurality of strings and a plurality of results.

17.  The apparatus of claim 16, wherein the results associated
with said set of related strings are numeric results.

18.  The apparatus of claim 17, further comprising a selector for
selecting one string as the string having the greatest-valued result if it is
determined that more than one string in said set of related strings has the
greatest-valued result.

19.  The apparatus of claim 18, further comprising a device for
generating a list of strings. each string having the greatest-valued result of
all strings in said plurality of strings sharing one or more elements in
common with a preceding string or a succeeding string in said list.

20.  The apparatus of claim 19, wherein said list of strings
yields a non-decreasing succession of numeric results and wherein said
device for generating comprises a control device for adding the string in
said set of related strings having the greatest-valued result as a last string
in said list, for operating said device for determining to determine strings
in said plurality of strings sharing one or more elements in common with
said last string to provide a set of strings related to said last string, for
operating said computing device to compute a result for each string in said
set of strings related to said last string, and for operating said comparator
to compare the results associated with said set of strings related to said last
string to determine one or more strings having the greatest-valued result,
for operating said selector to select one string as the string having the
greatest-valued result if it is determined that more than one string in said
set of strings related to said last string has the greatest-valued result, and
for adding the string having the greatest-valued result to end of said list as
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21.  The apparatus of claim 17, further comprising a selector for
selecting one string as having the least-valued result if it is determined that
5 more than one string in said set of related strings has the least-valued
result.
22.  The apparatus of claim 21, further comprising a device for
generating a list of strings, each string having the least-valued result of all
strings in said plurality of strings sharing one or more elements in
10  common with a preceding string or a succeeding string in said list.
23.  The apparatus of claim 22, wherein said list of strings
yields a non-increasing succession of numeric results and wherein said
device for generating comprises a control device for adding the string in
said set of related strings having the least-valued result as a last string in
15 said list, for operating said device for determining to determine strings in
said plurality of strings sharing one or more elements in common with said
last string to provide a set of strings related to said last string, for
operating said computing device to compute a result for each string in said
set of strings related to said last string, and for operating said comparator
20 to compare the results associated with said set of strings related to said last
string to determine one or more strings having the least-valued result, for
operating said selector to select one string as the string having the least-
valued result if it is determined that more than one string in said set of
strings related to said last string has the least-valued result, and for adding
the string having the least-valued result to end of said list as a new last
string if it is determined that said new last string is not equivalent to the
last string.
24, The apparatus of claim 15, further comprising a control
device for assigning one string from said set of related strings as a first
30  string, for operating said device for determining strings to determine
strings in said plurality of strings sharing one or more elements in
common with said first string to provide a set of strings related to said first
string, for operating said computing device to compute a result for each
string in said set of strings related to said first string, and for operating
35 said comparator to compare the results associated with said set of strings
related to said first string to determine one or more strings having the
greatest-valued result, or one or more strings having the least-valued
result.
25.  The apparatus of claim 24, wherein said control device is
40  operable to control said device for determining to determine whether said
first string has the greatest-valued result or the least-valued result.
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5 aleast-valued result for all strings in said plurality of strings sharing one
or more elements in common with said each string; and
a storing device for storing said pre-computed greatest-valued and
pre-computed least-valued lists.
27.  The apparatus of claim 26, wherein said device for
10  determining strings is operable to determine whether any string in said set
of related strings is in said pre-computed greatest-valued list or in said pre-
computed least-valued list.
28. Apparatus for finding strings having greatest-valued or
least-valued results from a plurality of strings, each string consisting of at
15 least one element, comprising:
a device for generating pre-computed greatest-valued and pre-
computed least-valued lists by pre-determining for each string in said
plurality of strings whether said each string has the greatest-valued result
or the least-valued result for all strings in said plurality of strings sharing
20  one or more elements in common with said each string;
a storage device for storing said pre-computed greatest-valued and
pre-computed least-valued lists; and
a device for determining strings in said pre-computed greatest-
valued list sharing one or more elements in common with a given string to
25 provide one or more strings having corresponding greatest-valued results
to provide a set of max strings, and determining strings in said pre-
computed least-valued list sharing one or more elements in common with
a given string to provide one or more strings having corresponding least-
valued results to provide a set of min strings.
30 29. A method of finding queries having greatest-valued or
least-valued results, comprising the steps of:
receiving a user query consisting of at least one computation and
an attribute-valued string having one or more elements, each element
being associated with an attribute having a value assigned by a user or a
35 user process;
determining queries in a plurality of queries having said at least
one computation and sharing one or more elements in common with the
user query to provide a set of related queries;
computing a result of said at least one computation for the
40  attribute-valued string associated with each query in said set of related
queries; and
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30.  The method of claim 29, wherein the step of receiving
5  comprises the steps of:
selecting said at least one computation from a plurality of
computations in response to a user or user process input;
selecting one or more attributes from a plurality of attributes in
response to the user input; and
10 selecting a value for each attribute selected in response to the user
input to form an element.
31. The method of claim 30, wherein said at least one
computation defines relationship between said plurality of queries and a
plurality of results.
15 32. The method of claim 31, wherein the results associated
with said of related queries are numeric results.
33.  The method of claim 32, further comprising the step of
selecting one query as the query having the greatest-valued result if it is
determined that more than one query in said set of related queries has the
20  greatest-valued result.
34.  The method of claim 33, further comprising the step of
generating a list of queries having said at least one computation, each
query being associated with an attribute-valued string having the greatest-
valued result of all queries in said plurality of queries sharing one or more
25  elements in common with a preceding query or a succeeding query in said
list.
35.  The method of claim 34, wherein said list of queries yields
a non-decreasing succession of numeric results and wherein the step of
generating a list comprises the steps of:
30 (a) adding the query in said set of related queries having the
greatest-valued result as a last query in said list;
(b) determining queries in said plurality of queries having said
at least one computation and sharing one or more elements in common
with said last query to provide a set of queries related to said last query;
35 (c) computing a result of said at least one computation for the
attribute-valued string associated with each query in said set of queries
related to said last query;
(d) comparing the results associated with said set of queries
related to said last query to determine one or more queries having the
40  greatest-valued result;
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5  end of said list as a new last query if it is determmed that said new last
query is not equivalent to said last query; and

(g) repeating steps (b) through (f) until there is no query in
said plurality of queries having a result greater than the last query and
sharing one or more elements in common with the last query.

10 36.  The method of claim 32, further comprising the step of
selecting one query as the query having the least-valued result if it is
determined that more than one query in said set of related queries has the
Icast-valued result.

37.  The method of claim 36, further comprising the step of

15 generating a list of queries having said at least one computation, each
query being associated with an attribute-valued string having the least-
valued result of all queries in said plurality of queries sharing one or more
elements in common with a preceding query or a succeeding query in said
list.

20 38.  The method of claim 37, wherein said list of queries yields
a non-increasing succession of numeric results and wherein the step of
generating a list comprises the steps of:

(a) adding the query in said set of related queries having the
least-valued result as a last query in said list;

25 (b) determining queries in said plurality of queries having said
at least one computation and sharing one or more elements in common
with said last query to provide a set of queries related to said last query;

(c) computing a result of said at least one computation for the
attribute-valued string associated with each query in said set of queries

30 related to said last query;

(d) comparing the results associated with said set of queries
related to said last query to determine one or more queries having the
least-valued result;

(e) selecting one query as the query having the least-valued

35  result if it is determined that more than one query in said set of queries
related to said last query has the least-valued result;

D adding the query having the least-valued result to end of
said list as a new last query if it is determined that said new last query is
not equivalent to the last query; and
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with sa1 rst query to provide a set of queries related to said first query;

10 (c) computing a result of said at least one computation for the
attribute-valued string associated with each query in said set of queries
related to said first query;

(d) comparing the results associated with said set of queries
related to said first query to determine one or more queries having the

15  greatest-valued result, or one or more queries having the least-valued
result;

(e) assigning another query in said set of related queries as said
first query; and

(9 repeating steps (b) through (e) for every query in said set of

20 related queries.

40.  The methed of claim 39, wherein the step (d) further
comprises the steps of determining whether said first query has the
greatest-valued result or the least-valued result.

41.  The method of claim 29, further comprising the step of

25  generating pre-computed greatest-valued and pre-computed least-valued
lists by pre-determining for each query in said plurality of queries whether
said each query has a greatest-valued result or a least-valued result for all
queries in said plurality of queries having said at least one computation
and sharing one or more elements in common with said each query.

30 42,  The method of claim 41, further comprising the steps of:

determining whether any query in said set of related queries is in

said pre-computed greatest-valued list to provide a set of max queries; and
determining whether any query in said set of related queries is in
said pre-computed least-valued list to provide a set of min queries.

35 43,  The method of claim 29, further comprising the step of
displaying the user query and the result of the user query along with the
greatest-valued result and one or more queries having the greatest-valued
result.

44,  The method of claim 43, wherein the step of displaying

40  further displays the least-valued result and one or more queries having the
least-valued result.
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47.  The method of claim 40, wherein the step (d) further
comprises the step of displaying the user query and the result of the user
query along with said first query and the corresponding greatest-valued

10  resultifit is determined that said first query has the greatest-valued result.

48.  The method of claim 47, wherein the step displaying
further displays said first query and the corresponding least-valued result
if it determincd that said first query has the least-valued result.

49.  The method of claim 42, further comprising the steps of:

15 determining whether any query in said pre-computed greatest-
valued list is not in said set of max queries; and

determining whether any query in said pre-computed least-valued
list is not in said set of min queries.

50. A method of finding queries having greatest-valued or

20 least-valued results from a plurality of queries, each query having at least
one computation and consisting of an attribute-valued string having one or
more elements, each element being associated with an attribute having a
value, comprising the steps of:

generating pre-computed greatest-valued and pre-computed least-

25 valued lists for each computation in a plurality of computations by:

pre-determining queries in said plurality of queries having
said each computation to provide a set of computationally related queries;
and

pre-determining for each query in said set of

30  computationally related queries whether said each query has the greatest-
valued result or the least-valued result for all queries in said set of
computationally related queries sharing one or more elements in common
with said each query;

receiving a user query consisting of at least one computation and

35  one or more elements assigned by a user or user process;

selecting said pre-computed greatest-valued list and said pre-
computed least-valued list associated with said at least one computation of
the user query;

determining queries in said selected pre-computed greatest-valued

40  list sharing one or more elements in common with the user query to
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5 one or more queries having corresponding least-valued results to provide a

set of min queries.

51.  The method of claim 50, wherein each computation in said
plurality of computation defines a relationship between said plurality of
queries and a plurality of results.

10 52.  The method of claim 50, further comprising the step of
displaying the user query and the result of the user query along with each
query and the corresponding greatest-valued result in said set of max
queries.

53.  The method of claim 52, wherein the step of displaying

15  displays each query and the corresponding least-valued result in said set of
min queries.

54. A method of finding queries having greatest-valued or
least-valued results from a plurality of queries, comprising the steps of:

(@) receiving a user query consisting of a plurality of

20  computations and an attribute-valued string having one or more elements,
each element being associated with an attribute having a value assigned by
a user;

(b)  assigning one computation from said plurality of
computations as a first computation;

25 (c) determining queries in said plurality of queries having said
first computation to provide a set of computationally related queries;

(d) determining queries in said set of computationally related
queries sharing one or more elements in common with the user query to
provide a set of related queries;

30 (e) computing a result of said first computation for the
attribute-valued string associated with each query in said set of related
queries;

) comparing the results associated with said set of related
queries to determine one or more queries having the greatest-valued result

35  or one or more queries having the least-valued result;

(8 assigning another computation from said plurality of
computations as said first computation; and

(h) repeating steps (f) through (g) for every computation in
said plurality of computations.

40 55.  The method of claim 54, wherein the step (d) further
comprises the steps of:
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queries sharing one or more elements in common with said first query to
5  provide a set of queries related to said first query;
(k)  computing a result of said first computation for the
attribute-valued string associated with each query in said set of queries
related to said first query;
Q)] comparing the results associated with said set of queries
10 related to said first query to determine one or more queries having the
greatest-valued result, or one or more queries having the least-valued

result;
(m)  assigning another query in said set of related queries as said
first query; and
15 (n)  repeating steps (j) through (m) for every query in said set of

related queries.

56.  The method of claim 55, wherein the step (1) further
comprises the step of determining whether said first query has the greatest
valued-result or the least-valued result.

20 57.  Apparatus for finding queries having greatest-valued or
least-valued results, comprising:

a device for receiving a user query consisting of at least one
computation and an attribute-valued string having one or more elements,
each element being associated with an attribute having a value assigned by

25  auser;

a device for determining queries in said plurality of queries having
said at least one computation and one or more elements in common with
the user query to provide a set of related queries;

a computing device for computing a result of said at least one

30 computation for the attribute-valued string associated with each query in
said set of related queries; and

a comparator for comparing the results associated with said set of
related queries to determine one or more queries having the greatest-
valued result or one or more queries having the least-valued result.

35 58.  The apparatus of claim 57, wherein said device for
receiving is operable to select said at least one computation from a
plurality of computations in response to a user or user process input, to
select one or more attributes from a plurality of attributes in response to
the user input, and to select a value for each attribute selected in response

40  to the user input to form an element.
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61.  The apparatus of claim 60, further comprising a selecting .
device for selecting one query as the query having the greatest-valued
result if it is determined that more than one query in said set of related
queries has the greatest-valued result,
10 62.  The apparatus of claim 61, further comprising a generating
device for generating a list of queries having said at least one computation,
each query being associated with an attribute-valued string having the
greatest-valued result of all queries in said plurality of queries sharing onc
or more elements in common with a preceding query or a succeeding
15 query in said list.
63.  The apparatus of claim 62, wherein said list of queries
yields a non-decreasing succession of numeric results and wherein said
generating device comprises a control device for adding the query having
the greatest-valued result as a last query in said list, for operating said
20  device for determining to determine queries in said plurality of queries
having said at least one computation and sharing one or more elements in
common with said last query to provide a set of queries related to said last
query, for operating said computing device to compute a result of said at
least one computation for the attribute-valued string associated with each
25 query in said set of queries related to said last query, for operating said
comparator to compare the results associated with said set of queries
related to said last query to determine one or more queries having the
greatest-valued result, for selecting one query as the query having the
greatest-valued result if it is determined that more than one query in said
30  set of queries related to said last query has the greatest-valued result, and
for adding the string having the greatest-valued result to end of said list as
anew last query if it is determined that said new last query is not
equivalent to said last query.
64.  The apparatus of claim 60, further comprising a selecting
35 device for selecting one query as the query having the least-valued result if
it is determined that more than one query in said set of related queries has
the least-valued result.
65.  The apparatus of claim 64, further comprising a generating
device for generating a list of queries having said at least one computation,
40  each query being associated with an attribute-valued string having the
least-valued result of all queries in said plurality of queries sharing one or
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more elements in common with a preceding query or a succeeding query
in said list.

66.  The apparatus of claim 65,wherein said list of queries
yields a non-decreasing succession of numeric results and wherein said

5 generating device comprises a control device for adding the query in said
of related queries having the least-valued result as a last query in said list
for operating said device for determining to determine queries in said
plurality of queries having said at least one computation and share one or
more elements in common with said last query to provide a set of queries

10  rclated to said last query, for operating said computing device to compute
a result of said at least one computation for the attribute-valued string
associated with each query in said set of queries related to said last query,
for operating said comparator to compare the results associated with said
set of queries related to said last query to determine one or more queries

15 having the least-valued result, for selecting one query as the query having
the least-valued result if it is determined that more than one query in said
set of queries related to said last query has the least-valued result, and for
adding the query having the least-valued result to end of said list as a new
last query if it is determined that said new last query is not equivalent to

20  said last query.

67.  The apparatus of claim 57, further comprising a control
device for assigning one query from said set of related queries as a first
query, for operating said device for determining to determine queries in
said plurality of queries having said at least one computation and sharing

25 one or more elements in common with said first query to provide a set of
queries related to said first query, for operating said computing device to
compute a result of said at least one computation for the attribute-valued
string associated with each query in said set of queries related to said first
query, for operating said comparator to compare the results associated

30  with said set of queries related to said first query to determine one or more
queries having the greatest-valued result, or one or more queries having
the least-valued result, and for assigning another query in said set of
related queries as said first query.

68.  The apparatus of claim 67, wherein said control device is

35  operable to control said device for determining to determine whether said
first query has the greatest-valued result or the least-valued result.

69.  The apparatus of claim 57, further comprising :

a device for generating pre-computed greatest-valued and pre-
computed least-valued lists by pre-determining for each query in said

40  plurality of queries whether said each query has the greatest-valued result
or the least-valued result for all queries in said plurality of queries having
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71.  The apparatus of claim 57, further comprising a display
device for displaying the user query and the result of the user query along
with the greatest-valued result and one or more queries having the
greatest-valued result.

15 72.  The apparatus of claim 71, wherein said display device is
operable to display the least-valued result and one or more queries having
the least-valued result.

73.  The apparatus of claim 63, further comprising a display
device for displaying the user query and the result of the user query along

20  with each query and the corresponding greatest-valued result in said list.

74.  The apparatus of claim 66, further comprising a display
device for displaying the user query and the result of the user query along
with each query and the corresponding least-valued result in said list.

75. The apparatus of claim 70, wherein said control device is

25  operable to operate said device for determining to determine whether any
query in said pre-computed greatest-valued list is not in said set of max
queries and to determine whether any query in said pre-computed least-
valued list is not in said set of min queries.

76.  Apparatus for finding queries having greatest-valued or

30  least-valued results from a plurality of queries, each query having at least
one computation and consisting of an attribute-valued string having one or
more elements, each element being associated with an attribute having a
value, comprising:

a device for generating pre-computed greatest-valued and pre-

35  computed least-valued lists for each computation in a plurality of
computations by pre-determining queries in said plurality of queries
having said each computation to provide a set of computationally related
queries and pre-determining for each query in said set of computationally
related queries whether said each query has the greatest-valued result or

40  the least-valued result for all queries in said set of computationally related
queries sharing one or more elements in common with said each query;

compute(ﬁeast-
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a device for determining queries in said selected pre-computed
greatest-valued list sharing one or more elements in common with the user
query to provide one or more queries having corresponding greatest-
valued results to provide a set of max queries and determining queries in
10 said selected pre-computed least-valued list sharing one or more elements
in common with the user query to provide one or more queries having
corresponding least-valued results 1o provide a set of min queries.
77.  The apparatus of claim 76, wherein each computation in
said plurality of computation defines a relationship between said plurality
15 of queries and a plurality of results.
78.  The apparatus of claim 76, further comprising a display
device for displaying the user query and the result of the user query along
with each query and the corresponding greatest-valued result in said set of
max queries.

20 79.  The apparatus of claim 76, wherein the step of displaying
displays each query and the corresponding least-valued result in said set of
min queries.

80.  The apparatus of claim 79, wherein said computing device
is operable to compute results for sports data
25 81.  The apparatus of claim 79, wherein said computing device
is operable to compute results for call center data.
82.  The apparatus of claim 79, wherein said computing device
is operable to compute results for customer relationship management data.
83.  The apparatus of claim 79, wherein said computing device
30  is operable to compute results for banking data.
84.  The apparatus of claim 79, wherein said computing device
is operable to compute results for multimedia data.
85.  The apparatus of claim 79, wherein said computing device
1s operable to compute results for textual data.
35 86.  The apparatus of claim 80, wherein said sports data
includes tennis data.
87.  The apparatus of claim 80, wherein said sports data
includes soccer data.
88.  The apparatus of claim 80, wherein said sports data
40  includes golf data.
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computations and an attribute-valued string having one or more elements,
each element being associated with an attribute having a value assigned by
a user;

15 a device for assigning one computation from said plurality of
computations as a first computation;

a device for determining queries in said plurality of queries having
said first computation to provide a set of computationally related queries
and determining queries in said set of computationally related queries

20  sharing one or more elements in common with the user query to provide a
set of related queries;

a computing device for computing a result of said first computation
for the attribute-valued string associated with each query in said set of
related queries;

25 a comparator for comparing the results associated with said set of
related queries to determine one or more queries having the greatest-
valued result or one or more queries having the least-valued result; and

a control device for controlling said device for assigning to assign
another computation from said plurality of computations as said first

30  computation.

94, The apparatus of claim 93, wherein said control device is
operable to operate said device for assigning to assign one query from said
set of related queries as a first query, for operating said device for
determining to determine queries in said set of computationally related

35  queries sharing one or more elements in common with said first query to
provide a set of queries related to said first query, for operating said
computing device to compute a result of said first computation for the
attribute-valued string associated with each query in said set of queries
related to said first query, for operating said comparator to compare the

40  results associated with said set of queries related to said first query to
determine one or more queries having the greatest-valued result, or one or
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more queries having the least-valued result, and for operating said device
for assigning to assign another query in said set of related queries as said
first query.

9s. The apparatus of claim 94, wherein said comparator is
operable to determining whether said first query has the greatest valued-
result or the least-valued result.

96.  Apparatus of finding queries having greatest-valued or
least-valued results from a plurality of queries, comprising:

a receiver for receiving a plurality user queries, each user query
being associated with a different user or user process and consisting of at
least one computation and an attribute-valued string having one or more
elements, each element being associated with an attribute having a value
assigned by the associated user;

a device for determining queries in said plurality of queries having
said at least one computation and sharing one or more elements in
common with the user query to provide a set of related queries;

a computing device for computing a result of said first computation
for the attribute-valued string associated with each query in said set of
related queries;

a comparator for comparing the results associated with said set of
related queries to determine one or more queries having the greatest-
valued result or one or more queries having the least-valued result; and

a control device for controlling said device for assisting to assign
another computation from said plurality of computations as said first
computation.



