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PATTERNS | N THE CONTEXT OF QUERYI NG APPLI CATI ONS Thi s appli
continuation-in-part application of prior provisional patent appl [ catl on
serial no. 60/103,948, filed Cctober 13, 1998. FIELD OF Tmm Imm 5 The
present invention relates to a query-based software syste mmm,

anal yti cal processing system particularly tlo a software appl ixggkd.on that
provides a front-end for a user to interact with the query based software

t , St t Wrld Wd
;SN%?) gnmableed m?erfru; %‘Eﬁ}(’g wgﬁg F@ﬁﬁw Hmﬁ@ ;esent ©
~invention rel ates ﬁ‘g 3%8?% %‘HP FRUERYANGARRIICAHIONSInCt i on

which maps a finite set of Shidp@hiciiPnds s ebntPhatiIRESS: LBjidliRhioft he user to
maxi mal | y- val ued sui ot zltérﬁa}o%’ifa@%n@&ﬂlﬂb’t@/ﬂﬁ ety }?}éﬁcfu &.of the

tope
user's query. BA [I've 1 n &n a fa. It
pervades the |ives of ord| nary men and wonen - both at horre and at work:
The question arises: How should t TEE-GYEENTUON hi s data expl osi on?

The average peqson doe 3 statl o an ot her
dat a- anal yt i ce%li sgttl ngf QB S’ve?mon reﬁ)at S{a 6 ﬁé‘f %ﬂﬁﬁ HB&F son nust

be able to cope W I}'ga al ééaéﬁmé I”%s?y m pﬁi? Pﬂ%f‘hﬁ&f‘wqré the day far
of f when enpl oyer EP:'iOV’cdﬁaf‘ HEF‘I‘ B8 URer {q Inierastrgtinde sy to fi nd
patterns of break: ?ﬁ‘?g SP W SHFtFRyc-Bo ss'm'T%‘éﬂ anguagé (SREe i ndustry has
made progr ess, in Hﬂ%ﬁf"é’§s‘i fkdh‘é(“%e‘éfé eoabiﬁbmtqr@ehm dagdbassseMoreho nust
i'nteract with®at Bartipelady, the present gaNentios relgi¢sso fa@omputen implemestafien benc ed
“progranmer to puta!@@mﬂlrﬂéllcalafuu@emZﬂuthnmpgihﬁnmumtpfﬂgng@tpla@abf on for a new
domain - be it baninbes to dsutizncer tosparitmily-@nlued fiMMBAtliOhsiat bgg domain -
by meking use of wmkidelofidwrlidcadkls weds gaédpodol ogi es. By way of illustrating
those tools and nethodol ogi es; S ow easy it is to put together a
querying application suitable fo D urposes. The

appl i cation riifst provi We lvesi@@Hfajé ¥f @iar g %héfbsttﬁé?w@%%r&l $erduest i ons
about the incidenisd W@ﬁ@lﬁdB&h'a@hérh@aﬂ@atIW&ﬁ Qﬁg E{"%

Ldsti pration.
- A | ogi cal nodel 0lfhe§é";?eo§?c‘-‘débb%(th e d tcaeg( p)gi %56 ltaggsécfsog?? émfog as a

col l ection of incihgdents, hose
i ncidents. Typi C Fet 1&£P{h%§s %iers% S?E
application lff%m F em as theft,

?;t y log

assaul t, break- er £ r@se b 6571 éoéﬂ?““ﬂaﬁmt hat 11
Apri| 2003 2 haV| ng val u 'étﬁ ho% ﬁfon%'i’ P%m reakyigs in SEGHHY 1Qfs? of
i nci dent, havi ng val ueShesushpwas s@ﬁwawlaaw@eaéimaaé bﬁbrgﬁess in addressm
r egi on- x- headquar the heedsoaALA-3hHich NekeR vy mast iftbfacs wﬁﬁ‘h th: :
having val ues Sugiglttssuﬂﬁhé foévahlan u?éxﬁemcxﬁ@d%tto ﬁH&rtS {334} g@g ues such
as day, nighs Unipaus qu@xt}ﬁ:nga &R PR YLD 931 % 1997,

L e irhd 8 h
gatce 0333”35) d ca%%ﬁélg&)r:\iggl% 8??@@ occu'ﬁ Bﬁg‘cg?ws‘af’ﬁ%%ﬂa Wl%h sets

of corresponding val ues su %s 314/98 or 2300 hours, and so on Af ter
| ogi cal |y nodel i ng t heBgeaywf iljustragnghassools Agd ARttHodslogies,i e &yl 0 def i ne
the actual conputlaw ey ifisad pwtbgethid altfuelyiiEshpl¥atioASufiatig Yrenpabi cati on.
Conput at i ons 30or debegrity Hfdsésy TG Héﬂtioﬁ%dspﬂzomas@&rw uarﬁ ﬂﬂhﬂg the
a'year el ect ghdggéa@ﬁé A R T el
c atioh. A logic de e security log is geénetrated b

present year willg ﬁng Hla))g Wak c&igac%on of incidents and by s;))’ecéylné attributes )t,o

describe those incidents. Typical attributes and their values for the

35 security log application may include: type-of-incident, having values such
as theft, assault, break-in, attempted-break-in, etc.; gravity-of-incident, =
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15 with the previous year, determ ning the average-tine-?*?ﬁﬁﬁﬂxg tween the
time of occurrence and the tine of discovery of an incident, efc. Wat
makes it easy for even a novice programrer to produce such an application
is that the programmer can use off the-shelf systens. For instance, a

rel ati onal database can be used to represent the |ogical nodel 20 of the
security log data. The programmer can creaté a table of incidents, the rows
of the table representing specific incidents, and the columms of the table

representing the Rivifg PAIhESsusR QS nliford 8§ N8 t HASBol-B -hfé?dla\%\lg;ha@ngped fic
location in the tah& &eRkak ol;zﬁ‘oe-h%&'l‘il HEr Qb {E@Sﬂ?ﬂ{@ﬁ% h%{s i'ch descri bes

t he i nci dent. 25 }ntanﬁﬁct‘?lhﬁg- 3 rg%gggc ﬁ?{_%@é{) ‘ﬁ at a va?e Sg i ncl ude tools
to define the CO"FPB?HCQ%%' Q.8e’ &x Clilte on i ﬁ: %1 0P SUELR ts and to
create a graphi cal PUS& ih 6rfacs gig _frﬁué AL MERLUREIQN, IC. ) | e
conputations suchY ,sf %Eﬁgﬁﬁ% %Ff ’8%%%ccfgtg§?:;§%%%?&ﬁgg?s ek, | may be
easily generated 9§ ’ ) \ » QY ) sapieht |y, the 30
progranmer can eagngsmwﬁbmdwwewmﬁwﬁ@mqméieﬁvalucs tubkasecurity
| og application. ¥H&8aragPahenrs, arthsomdiso use the tools to create a GU that

allows a user to ask ¢ i QF . ' t sel ecting

sui tabl e val Ugs f ol tet]é?%iogﬁg? %gﬁ%ﬁhg?gﬁ%ﬁ@? ei%%’g aﬁc rg?)(g_)!tg? 5%t erest .
For . 35 instance, LtHe.i n@rfacep.cé Hag Wi .?E 14§ g?’ W YFTYWB 1ists, one
for the attribut edPAGHVhe ?’BP“?H%“S%;%_ SEHTEN08 2PRUCHOBMEBLN sel ect one or
more itens in eaclolfe: RRNING the aumbgrof-mpidenisdetesmining thean attribute, the
user is present edhangeringthecpumlsr of ingidests inigeyepusslactaddnthe usss (fdre t hat
attribute. The useser degstnos seleetra year,|theptesam geararillbefused)@s eompaed r i but e t hat
is of intereskS t owiltheprevioud yeaxpdatérnfining thie Flveaggumuerelapsedhetwezatliecon al | ows
even a non-t echni tmk ofisequrteocaghd o distd ofidiscabenytof dafreident,eeit Wwriting a

ingle |i f } . d he. | i..e., i
andocl i cke) i tens. op aWiAmAREr i) hEEe 4if ‘iﬁi&%ﬁg@c Fugdicisiha i on
about the data. THOS& lF?%g‘ii%éﬁ BETABELGAR MRE QiGihes }tg RSEFSpRYsi cal

Wl

events that the uSEPIG%2fA] 5 capgp ussdApperscsent the degicd pdek y guar d
‘wants to findYutHBHSRHALY logdatfe nthe RagemeRs ¢ar exgate @ talde of Hicidents, cor por at e
headquarters durifigreweohingsble prpresentingspgoidicdnaidanss end theeobmmsiafat i on
nunber - of i nci denfhs tablgmeepresenting the sttribiighuseldde desesbathose beidents. A
shift-occurred, 1988fitdecation imthertatlaicentpmarthe eaiuk afohgattritiee dMicheadquart ers
for the attri but eddsadtasitbmincidentci dent (hereinafter referred to as the

ues a uerying

nunber - of incésdent quelrtys)z}11 Aftt e% (tj[(]e user isf;as ﬁﬁ%erg/, EOB(? lg _
appl i cation conputes a f esEEbea? e e ﬁiggg%ﬂfﬁé‘?g’ﬁ 6109 9ebive &%i ng t he
S %g\?e‘ 5 anCifgnts aneigecy
¢

data in the securfURPWHPNS K °gﬁ'~’é‘? : e REFeaG? t he query

wi Il be an i nt egefraPhical fiserdnteriacg (GYP) tg interaet wyth thedisgry Syiwpleat ed t hat al |
conput ati ons supfGMRERLoRs sheh aseums; difter CH aEIEsPApItIgEtEiomel | | out put
a nunber. For exdiffagily genssated apdimplemgated using sushtiesls oConsrgheiely; the a
positive or r@gatirogrammergen chsily inipdergentithe ¢cameputativhereq@iréd fordhedent s i n 1998
vs. 1997), and a seewlitydogiyeplicadon.aver age-ti nme- el apsed (between occurrence
and di scovery). Since t&ge 20 set of r?al nunber.s subsune he set of
integers, in general, W& RMSR" efh%ata Sc?d’r?ﬁtfheatf)?lﬁt‘%crﬁf?a@éi?‘ﬁ lows

appl i cations ‘wi | 12 ¥ghtoAskquestiprispogutthe srruply logdate byiseleging dtabls a r eal
nunber. Those ski Yalusg forthe gitnibptes apd corppidtatinns tkat precaf inteeese Eore nany net hods
of inplenentidg tingargectheiinterfagcannresantttiensen wish twoelistsjone fordbel her ei n. 25
For exanple, a ustributes ahdeoe forithe compiutetions! (Tthe usdr chineelectlone bestost t i but es
instead of sel ectileng inlveclvaf these fistonWaheh itlsd useHsbesan, atfribateh dRivgeris heme

whi ch i's represeniredechied with & fiextivr lief ofthé pbRibidAudsifed @at atirwd, theunchanged.
The bl ock di agr anisef muift@ele@htdgdst bue16A1LO RirRPery atAbate Bhar o igRRRlsi gat i on in
accordance wiggh tiyg prior art is shown in Fig” 1. An input 30 nodule 101
transmts a query 104 to a conputation nodule 102. The conputati on nodul e
102 executes the conputations invoked by the query 104 and outputs the
conputation results 106 to an output nodul e 103. Those skilled in the art
wi || understand the operation of the 35 querying application in Fig:1 from
the workings of the security |og



querying application that was described earlier. The nu - of,. 1. nci dent
query exanpl e nust be inplenented by a stream of data tﬁf’g‘ﬁrﬁgopggi cally
partitioned into different fields. The query 104 nay consist of two data
fields, which contain information about the user's selections. One field 40
specifies the set of attributes along with the values sel ected by the user
for 11 April 2003 4 those attributes (he3rei nafter referred to as the
attribute field), and the other field specifies the set of conputations
that will be present ebheruetyitdeppichtemtidwéabatesnd kg AWBULALE on nodul e
102 and execut edpieStiqhs QBURRIatA0thdus wrifil a‘éﬁ’:EIcelme%f fodrifinitd Ldqput e field
- may be further pagkdd RNQdr ik GEPpdin&lafld chidal 1t &h {)ﬁﬁggﬁll ulePs 8 .

gtﬁ) f SUEAE sub-field

i ndi vi dual attri I
i vicual o b gkt doftpe i SO M dUER st el

r.respond],ng..a .
query 104 is”a siréa q%i)%'irl @%ﬁ%ﬁ;@: © %b\;ﬁ?‘%‘ﬁ%ds Eﬁﬁl‘ﬁa‘l",’ltl} Fofto fields and
sub-fields to i dEAPPHy SRR shatdy s fofd out Bowmeanyrpcidenipance 101 i s
primarily a nunfSFUsEd Bdrgfakthe copprnhaadguartersduring the nishiohifuttes menory,

di sk storage, tayerdselsciijac capputationimmbsr-ef-insidents) and thavalues: anglt t o capture
the fields and dabtheiaribate shift-orsugedd §98 f the Huibutegleangnd composed-bl e for it
to receive dfd dwadquarthis foi the aitabite behtanr-ofainsidedt (héreinafierrefesred@d | as t o
transmit the quessyhel@ynbes-offmrcidanbpueryt i on 15 nodul e 102 in a nmanner which
preserves that differ i?éritﬁetis%nis Séi m | arle% t he. out Bﬁt nmodul e 103 is al so
primarily a nunber tg‘!ﬁ@orrgu‘f 3 é‘f OPAYEY BEQLPTING aPRdcationecompyies ) | y
partitioned intd*% f’% °P ?F‘étfﬁ FUATHY RIBCaSHBE Hierdaty rihe ssupitiagi ons t hat
are supported by of e Gé?gfaﬁﬂ? o s lorihe quesy wabbe eminseger.tsacleanput at i ons
i nvoked by tiRe qué®gr 1dls Hiseppresiaied that allivempotatipnr spporedehyf thel ds. Those
skilled in the &peuriininsraycaing applicationweillicstput e humbem (Ratekangleps € used in
queryi ng appl i c@opitive Intégsr fannamberof-inbideste,caydsttive lod gegivivt iiager s enpl oyed

t hree conput at i change:ingheounberddf incidete it DGV NIIBTYfant AGEA@RnDEs @

di f f erence bet wéeraveragedimmelapsed inengesni otclith@cs uideidovedd. Sntkeldhe aver age
val ue of a abff sewfeeal DembesBubsinet tHERei ifleyab,Sn CBYGAIRERILABE! apsed) .
“Qther comonly s dompiaLsRtih QleryRER ymaﬂenmﬂﬁhhﬁagﬁﬁg'offéumeé ncl ude

per cent ages, pr Qadtes vaQlek & e8| fdpe nmul tiplication of two or nore
nunbers)) etc. Hence,_ for the purpose_of capturing the prior art in Fig. 1,

a 30 conputation is 'E@Pi‘er_fé‘éilqdd"l%?aét‘t‘@lrfsm&irzeithqﬂtMalteammndhoés '

mat hemat i cal _f uRé implamenting thepecurity log epplicatior that was destrébeddensinpai rs, -

referred to2as &Xaorexamplgatusenmbybaye egteradibe valoesofiteaselsutedattributeef erred to

as a conput at i omnsteaduwif s¢leatingrthe valies ftonea HstriHowevkr, tid baskUtR&né 1 t he

quer _yijng app: i cagiéairis réﬂneeenta_ti?\eomabﬁéradn‘ initlii_ﬁiﬁﬁﬂni Fenthiey I.legg eEl.lhe _ f
attribute-val ue string shift-ocgurred = night, year = . , location-o

- incident = corporat ei‘hggg’ Egﬁg@a}rggﬁ%ﬁipg%ggpgmmg AtR AWHY®EConput at i on maps
that attri bg{) e- JRRIIfAUQR | 3gordance Withhhe praxarhissBown imBigol. ABinpukccor dingly,

the conput at? on™edlls 101 transmids a quesy 14 to apenautatiopmeerdde 193. skhenunber  of

~ conput ati ons (aScwptrtemadeed? cxasutes e onmpotationsindkdudbyethecut ed t o

produce a nuner queeryd8diand odtputs the doenputation rasulto h0G @sanl dutpud6 11 April 2003

5 described in fiogulellO3s a streamof bits partitioned into fields that -

contain nuneric resukts Jfield for .each co tation in_the set of

conput at i ong There, ﬁ‘%selssgf{%dd’& By '@ g?@@ﬂng eopgratgnef thse apparent to

those skil | &y i AYgKinegpplicatign inLigHfrom theyuorkings pf the sgeHialag d not specify a

val ue S for evefyersingapplication that was deseribad carlies. Thopemberofribeiden t hat t he

~ security guard QBYcxaaplesustibe implahentesipha straameofidata that aralagicatipeci fi ed f or

t he type-of i ncpatitionestkintad different fidlds. rihetyperyof04imay chmsist ofitesoydatss stil |

consi dered a wefitldslefhiole domaiariyfornTiipnqbeutythe e@t'e sélections! Cnb&ieunber of

i nci denéI s that seeiffes i stt ofdtgituteds Aloh Kthahe VdlfesGelRRUByRhOERFE@ar ters be
conput ed. _ -



10 Those skilled in the art will recognize that there arg g64ohas Ways to
handl e such partial input. For exanple, a default value, na the "*"
val ue, can be assigned to each attribute not specified by the user.
Accordingly, the query i104 contains user-specified values in the data
fields ..corresponding to the user-sel ecteg attributes and a "*" in the
data fi eI ds 15 corresponding to non-specifred attributes. Alternatively,

the query 104 may contain a special field that specifies the nunber of .
attribut e-val ue aseatribytesihereinafier refemed taes the atobutedield)2archthe btieer pret t he
query 104, even fi¢ldapérifasithe sowé cahputhigoratthativilltbepreseated ped fhied.

Logi cal |y, theseselasedscheststharcenpguitivaheidule 100 dnd eRBANEEIH86udchat the "*"
val ue 20 i npl enewbdtsi TheicBnieBB @ f tid A@WhteATId hid %e%rt%‘r’}ﬁﬁﬁidn’éé{ intd e

conput ati on soduue- ﬂ&a’sﬂh@wcﬁ%@;sﬁnaté%lh&m&ﬁ?ﬂ r?autéés% using a
conput er pr ogr anthelcdn@ep bt Slch Qub- ﬂ%‘idi %?ﬂ&?éqzﬂ ,ﬁ%@“é as a

mat hematical fu A0 1hotHe Y words, the greater
t han or equal to Kite set of

he
di stinct val ues 1%1%“&1?%&5@ '3{0 £ 79 Sélg f}?g &8 ant 81°éﬁ§%‘n§ *: 01 ~= | <=
k; Ris the set &% nunbers. Although it is straightforward for soneone
skilled in tige art t oTle iapdtanédulel 0 Vistphindariip B nbRbESSIKbopuferBRfiadeechni cal
user, such as a Isefionk,leg M@ter&ﬂ&hoﬂu&igwmeﬁagép@bé Et@l’-d g8, hﬁl\iﬁax% serious
i mitation, nambglcaﬂ¢&hx§&le%ft8cb etk b

B&gs‘}bsﬂ oan- For

instance, if the,geqUkink Yt ‘éﬁf)g Pftto fé%w& Bfuf' oxae.l}ﬁg Eilf?er lg%kg‘%%l R o?' fic

e he dat o rar Eiﬁ'ﬁg‘” 2P ellds telrankiit i ‘g o oo, et
13 %1“ “ﬁ’l‘ceh QrBSe%%’ﬂs 3t qlitder tigiogdSimpaly.er ns. After

useful "infor ITH'[IRI’] I h
all, users woul @\a FE‘?' rgy afumbgy p ‘F@“ELH%ETS“QFF}&S/ were awar e
of. That is, i '°§§ FpeyogelvParidianed pap figldsgomesnondinggoitht of entry
was vul ner abl e t QGBWP&F thpp.éhage@lwpm egvartiie queryimgapplicationeady t aken
preventi ve, rreasrllheé§s‘tk§°§819rﬂ0€rpusﬂ§@h8 v the Queyeldeme stpredtihehesecuri ty

| ogy woul d R8f | @pprophatedislds: er nmeasures and querying the security |og about

‘the nunber of break- i s@; ﬁ&?ﬁﬁ sy B0V wéig Jiksly return an
l}

f |
the securi ty | ode feding YB%P% féF’HPE’H‘F qucf&wat e onicnoun’

the security Iog1 htiod

to the securi ty gﬂé? g a§85ﬁt°afr’nﬁ¢‘ s (bt st but

hi storical | % B’EIE‘Y‘? WSS @M?s’@& sAuphe)needs of the
trai ned ana §/st aB \7\5? 3erasg é(F °t° a eesnivadisne intarvals (averagedat a.
There are nuner &tHe- E'éhsﬁd f@@ﬁl@ﬁﬂl}’fl@?d eomputations poddugingnumeris i s skil'l ed

inthe arts of é%ﬁ\’#ﬁﬂ@b’lmlw pavesntagea mioditctst (obtained|bythampdtipicaBimt i st i cal

packages al | ow %Mogkmrmm), ¢€to. produce a paranetri c m)del e .g., a

regression nodel, éfggglf&tt ﬁfbo@e& cap t occu m gh lrfilpa{;ll]tlvely, such
‘%i“"t’ﬁ

a skilled uggr ¢ £ lgqu network, to
produce a nonpara i%tfg'f‘e P %‘Eﬁ i i%ght, occur. It is

" appreci ated that™ fgtgn apsAR nphupleph\Atrutenvalyepaiss, of nost users.
Of late, there RHGHE® E’e%aéfaftﬁlbtl "f edjstng, fa tqeb@@an»rogﬁfm tb@sathe .

busi ness anal ysCOMRHELIPR resullawhere adsihemimiver of atiribuisa in tisidueryifig such. user s
are not trai nedapplirgtipat Thus, Hwynumhee-ofiintidentspiery basithe stiiituae-ealus chool i ng.
Wi | e they Ahy swinglshdivotrawed s night| pean =Cio9B toeatiqpraftineidedtes f act or

anal ysis, a progompordtehemiqatyas.s Thé mifibéridrifcident EorBp REGEH ﬁa?ﬂﬂatt is a test

for statistical aﬁhbﬁtb-f\ﬂamfs&ﬁl foherhumises BRM 4537 10bERST €S the how and
when such prograns, ly d tests should be used. In other 20 words,
;S‘Fftﬁi)éé

tHey are trained in e ermppiationnadule 192 s agollegtiorefia pree not
prepared to wri Seecifiesmumber opeemputationsdas drfingd abene)sdash ofwhichieen aver age

per son does4hot bposww tapradBae a Bumeria rgselts Thus, itlse compwationresult shni cahuser
wi th neither progranm ng nor data anal ysis background. To the best of our
know edge, existing data m ning prograns 25 are not suitable for use by
such non-technical users barring the exception of prograns such as.|BM
Advanced Scout TM programthat is used "By coaches of the National Basketball
Associ ation (NBATh~). The NBATht coach does indeed fit the description of
an average user. The principles that underlie the devel oprrent of Advanced
Scout TM suggest an approach 30 to the devel opnent of data m ning prograns
for non-technical users, specifically, the approach of using so-called
general questions. Unlike the specific questions that were exenplified in
the security | og querying application) general questions do not require the
user.to speC|fy all the / )



~ circunstances of interest. Instead) it is the corrputﬁ]AB e gm t hat
finds 35 the circunstances of interest. For exanple Y 8 estion may
read "Under what conditions does Team 1 outscore Team 2"? Those conditions,
whi ch woul d i ncl ude which player is playing what position on the court, [
whi ch player is guarding whom and so on, are .left unspecified by the '
user. The conmputer programw |l find the c ndit| ons that are 40 neani ngf ul
and call themto the attention of the user: 11 April 2003 The problem
with the above dlsprdwdhniFee.tlhae stthem@ébish ppeitionéd inbefields tharidiitaig
appl i cation mus tnunericoepatsea fihkd fgee@hwlonmumiohdm&etdaa&fddﬂq)ulthi@hs' S

interested in, expre e?ggreagsv(\:’/er t hose uest ternms the user w | |
under st and, and Lllpg e ﬁ’%\s 85 fhﬁfﬁ"' h"eaRP&f%‘tlﬁ‘hP

appl i cation. .Thi} |°6‘Iaglp uapskdid inayspseidy thbt‘ of time
in under st andi n ’é\ev Qf?ﬁt uta YFE"&E ‘?ﬂfhéﬁe atiribughstthat thensenyrityr ogr am

Consequent |y, t rguardy @Ed?ﬁ“’r‘%‘“co%‘fh%gbﬁhﬁrﬁ wae ne valvespevifiedaor Hieconmes
evident if it id4YRfp linétﬂieﬂbattﬂhéll%élm,mtimlyer’rczfgnqdaﬂ}qmmg/ inpllt ceraxidepsy di scussed
herein. 10 To addvell-defpreadiduetyy Dlie duenyliaygelts die thepinitRF BSintidehiehdat a to

t he hypot het i CaIOCsla'mdrattnngtmglﬂﬁﬂ)htlthammaratéhl&dﬁﬂﬁ&frmmﬁm&f under st and
what gener allOqudbiseskilled i theaniwigfredoghie thi’tQhé‘r@GH:r deWrag\Uﬂsqo %QﬁldlE hen

devel op a separ au¢h pRtipluhgit. mo@gmﬁpleoamﬁ\mam qaﬁwlige questl ons.
Per haps even noign bé gggbglr@aqg@a htg]g,bg&e,qottg '?1[ 0 t 1 -“rl

i nterfaces, onem@quemoaeaﬁmsa@ Lines anesaﬁh g qﬁ°8f e data

m ni ng program cbttreéf%] q&e{ c‘?e a'% éia%téeelps It is

t herefore nQE S%r‘?{&gﬁh&'ﬂ tt rga %{sr %8? l&% C devel opers
have | ately begin 5 gﬂ Wéyymﬁgjlué’p’pl@‘catl ons and
data m ning pr ogrg agRpRer obattriiigrvalie egr at i on has
fol l owed three eﬂ’i’é"‘f“i‘tfoé‘tm Pég%ﬁa'béﬁqwltcéthﬁmeewsléﬂs to link a
querying applic§ d °‘t‘ %nlé(éi?‘&‘erﬁfl‘her?gtr@p‘iﬂsl&E%lmeerﬁedAlaseall)aSk@sequest| ons in
a querying appl F‘t%lf‘ihﬁﬁ‘cséff‘de%‘éﬂéﬂﬁh&“ﬁﬁm@dt}éthﬁftthd'l‘é"”anammers to generate a
subset of th dé[{‘%ﬂemm@ﬂélaﬂsauwrwlﬂ’gupamghoamﬁgmeahgs onIy on that subset of

“the 25 data. Al ternamebeﬁ%ﬁug oduRI@ L8 B3] gjdata mning

'le
5239?&?&3?2%@@% et e é?gglwn@rgwe? ' e dna
In the literatu se s nehiopy Fiolyine ecyrht? B vdiere hi s type
of |inki ng 3@’ Pa&orﬁﬂ% )’? Hg"'alf)ﬁ'lﬂi%aﬂlcbﬁéfnw’ﬁthedat a mning
30 appl i cat ons EHB“ An altabetepiun isthedefauls elemenut;ds t hat axe

useful for certar h<q6‘e&‘|srﬁ'§f3 %Bff‘??hﬂ‘ﬂf@h@fsand data mining applications. The

comon data structur &xhi i cation and
the data m ni ngcﬁgglalcfe;y%hqj@ﬂ?méﬂéggy% —tlaghnﬁ}é'? sﬁH@dYAEfﬁ?? FC| ate 35
hachi e gpe ol ﬁé%af 7 ru§ G et guest i bns
about the resu'ﬁgl l%d BCH ér lma?#nggg W‘F n ?%?prySg‘@f

conput at i ons useg l‘°’bft CHsHEF@pinatierhot ur e and
every result of &R es'tlggétrlgay e’w éﬁ:‘?‘ﬁ?@‘%‘éh@é@tﬁoﬁuﬁhewmimlﬁm a querying
11 April 2003 @f&ﬂﬁ?@téatbpw dhatibe tuly usafd infhamation|inthe datasil li¢ o ask
questi ons aboutotthgseichdiddengpativms. After all, anere woaldiesn atrealy aldepsssdyi ng

appl i cati o3 orSl%%ﬁt%Pl}Ssthst theyl waret appare af. Thaeisy ifitlye sepptitygaiaidofRitited a

non-t echni cal ummgllmaadlﬂrtactfdxtrgviasrwmenﬂjmtdwsurgm hBE®dche6/ dér(ﬁophl sticated
conmput ati ons, 5Sweuld havelsle@idyitikenpre@ntiot fldaQiteDRlBRRE, fich v , finding
factors that i nténseqemig]helsbeirtylices viild redlee ﬁ\@%&té ERuARRLS aChes do not
elinmnate the eytiefyin ilfe&ee&nmygggo&:% xﬁﬂﬁ&r B%&%J‘eﬁ%&%}“ of ] P7O9ram

hi ddon pat t o7 neh L By il B Bl el |1

hi dden patterns |n t
conpl exity of data m ning prograns. Bundl ing a data mning programwth a
qgquerying application sinply packages two different prograns together.
Therefore, it does nothing to sinplify the conplex conputations of the data

- mning program .Also) the user still nust learn two interfaces) onée for the
querying- 15 application and one for the data mning program In fact, the
user may have to learn a third interface as well, which Iim the data

m ning programto the querying application.



Simlarly, pre-conputing and reusing data structures to ﬂ;gg r2£9 gata ‘m ni ng
conput ati ons which conpute factors, influences or 20 cor ti H does not
sinplify the mathematical primtives for the nontechnical user. The
non-technical 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 ning prograns al so does not 25
sinplify the mathematical primtives. The point-and-click applications
sinplify traditi ot@bnajyes thesgeumipplogs &t idensfysubterate pdigtsHEeH that AR

qgueryi ng appl i cat vakndenaute sehaitpgnartiechni cal user does not have to wite
. programm ng code to aslmqq_lﬁestl ons an t he questions generally pertain to

si npl e mat hemati cal g‘\j}vg"sprgﬁréﬁls r sighgnalygjedagdst i hispsicelintheges, 30
that . are sinple aﬁﬂm@&EﬁF sp P'@I‘ﬁ@‘@trﬂ@abfﬂﬁwf@an the/egpds of Hettraited analyst

non-t echni cal UseMilingersk tafmdingsugh hiddempaternstin idatai Thetesare hfimedoas

mat hemat i cal pri nmcemputer neegrams fqpithis kinddhf usercwhas skiltaddh alid a8 oI

i nfluences, the pepmpatetpedgrakming ardsetivtica analpdis. PEEONEtRAI FackBERANLHM T O
sinplify that int suctssidiledogel exprofludear pardifetio fiodelc Bigi, G3kerdsSon magel,
Consequent |y, dat & predidiGvheh QQheNTig 8Bcud taeRRliWly Adh sk disd QLS4 NY
interfaces repRi Nub@s dh@nMMHEYr8rahE, gnQQ)ehﬁ?nabvﬁﬁj, td'S [%'ﬂﬁccih .S ot clear

that such an 'ntebﬁﬁ%th@nﬁ:\d@ﬂo%‘?ﬁléﬁmeﬁatRéftﬁl or "Sophi sti cat ed
busi ness users. Such an approach does not guar tee hat the user wll

becone aware of all datlbisriPhreaigtadebatisugli canpte programe aer bdyngd thetdaokpr i |
2003 9 appl i cat i onf test useey. Gliste, tetetve bbén effdrtsitbsingsifpthdse peigashs Thi s
woul d defeat the Wrdhe bpsingmsealgit, why isnguslldednicoRt WithGnVIBA. aWhile fi nd
hidden patterhs i sudhhesettedra noHedin®]l adalysissthephevedfidesgdhtk 8 sBﬂuE&ﬁ:‘éﬁtda
poi nt -and-cl i ck i séiRoliage Wiilethepindy Abiiddsy 5w & @itet 1 user
through all resul & fﬁ@to@ﬂ@éﬂ%&j atp? Al Y6F Hal@is BRI A eldsO ﬁg;%?ﬁanﬁ (USer
mekes the decisi opy pRsidREaBLRYl Q 05 g'tﬁg\ﬁ cho u? reBchs I on will
now be illustrateghd FhthSud sts l | cat | OR
The security o4 00u84 erns in the
- data as wel | 2ads F?e%i%nstgg tg'hgarocesg (?Ata&%l PSH%“ S aé‘bBQ

P RaTE ERnPYEL PP 5

. approaches sugges Hli cati on nust now
support new, mathemati Gaitlkhe sepige ptiscnies MUPsssEs ah MBAATUBK apBistni S a
query to“find theisaiulganmnaecescal-ig wicahét ek r%hhn%ﬁét&&tzﬂé{m&"siss of

thefts or to det ebadkigfounde Toi @k bédtof 8hr RhoWilapk fxfaR ta%n nﬁﬁgt
predi cting a 15 kehieh@duiedbld ﬂﬁfutse b)L &ch%@ﬂ'té@m%ltﬂe s ' nci dent
query format (corrpplg %; sucﬂ {,{h%c {- ="ni ght,
year = 199S, |ocaf]

€d§ '!hgﬂa " as ° C'ﬂ ath _occurred

correl ati on query h
= ni ght, vyear —19 Pﬁ '%g? E R ?:’b? aéﬂaXFTaSﬁ“EﬁferT °|P§m%llpkéal nunber
20 bet ween d Wﬂep%‘ﬁ@ elvarged Seowils pugasst anppersshs t hat
occurred in 1 ?ée PREFR #gtamatngﬁwmé&r@pnﬁﬁﬁmcal Biers, t hi s
approach has tvvo SRTF Hyithe apprpagh oftusingseroaledganeral questipns. sUnjiket thedi st i nct
from the original SRfGtﬁfq questiensribat Wdﬁecmnlnﬂednmmnscpmﬂombueg a much nore
conpl ex 25 corrputmplmntlon,rgeotmbquesmmm rioh ezqpire e arseEtd specifitall thepl ement  a
conpl etely di f f éreintunestanmes of inpsresgr Bistead, is 14NROEIMPud pRYafQhitairalsi On

conput at i on, BlSeCalhee:mumlstaﬁc&wmit%stcmﬁiaﬁ[bléﬁ efierd PRELsAbR Mla??éadorov' ded
(packaged) with t*@ﬂdér'vﬂ%hoﬂﬁﬁ&ﬁ%@ﬂcﬂrlfoﬂ%orc fm'P>e'T 0 under st and

abst ract mt hem ﬁgﬁﬁ%ﬁ%@fgﬁ%@ et l?f e W‘?‘aﬁécrs el ?ﬁiﬂd

det-erm nati on - of l?)f o b
i'nci dent's . conput at ons 55'@"\ %’ d‘”p mﬁéhq%mlg&rona P’f‘i’g with

fam liar concept sTEHLRE 4 e ttlerﬁ‘f@ﬂ“%%f@e\‘@rate t o physical events.
In other words, the mathemati cal primtive used 35 in this conputation,
namel y, correl ati on, is not easy to explain to a non . technical user. It

woul d be far nore desirable if the security guard had to interpret only the
si.npl er conputations, which the security .guard uses on a daily basis.

er - of




11 April 2003 10 OBJECTS OF THE | NVENTI ON Therefore, it f an 23@ ect ‘of the
present invention to provide a data m ning technique tha éad! 3

incorporated easily into the traditional querying applications represented
by Fig. 1. 5 1t is another object of this invention to provide data mning
prograns that are sinple to use even for non-technical users and that nake
it easy for the database querying application developers to add data m ni ng

capabilities to their Bfgﬁfd w14htthé Sofela fgé;oa&rlsqﬂteﬁz%%hghgrl ‘?Sfd nvention

Lo Tevi ew t he residintie s é? A A ditnig S e e L2

~ deci de what shoul §émfs %%‘ eﬁﬁfmg? S¥er o, %S{lﬂ%s dermsithe peh Bl ant

resul ts that nay ayly iIMQUERFHORINIBE | n accor dance
with the pr esg5nﬁ P?R)@ﬁ‘(“i"bn h‘élsrﬂé’cllﬁﬁﬂssﬁﬂ‘%ilfébﬁp%ﬁvamﬁf iavestpz v plituleto find the
great est - val ued aRBjesstandinge pysiculagapnlisationsofitheidatamininglpedgeaint o t he quer i es
i ssued by a user &pnsequenibysthis appueachiingostiyphd tatei consumiSgcd’ bacsiey Yi ng
appl i cation i ncl ucedentefinss épplicd trethu semurityologsmesying GpptctiontBsmRlygd to sel ect
a conputation, tohapmcify the val ues of attri butes that are 20 input to
that conputatjon and t eive the esult of that conputation for
t hat i nput. S{PO 2]’ g&f‘@%@é“tmgﬁgg QP?%QTH%@th?)éﬁthﬁO tad- cl i ck
queryi ng appl i catf1i Wrndhetigak se&%Yéeﬁrm ‘&?‘F%hglesm@ﬁa&@l%@um wndesstand, aver ages,
percent ages, etc.¥ f‘fogeﬁﬁ"g fApstioscare sepnipgful fortthe secndtyhgiard &6 then t he
i nvention, the rW@ta!iﬁammm@mrmamttowﬂmdhcrsesndabmng respondi ng to
inputs t hat over | ayestipnsh Renlgaps seer morertpaublaome ahs asar dapotiesh apsutnmade
avai | abl e to e teeintdrfacehené frnhofueryiag tpplicatiomgndirobhet st thelams i ¢ resul t

for the user querminifgptdgedm. Itheoul$ BE déstrable@d hesld kiRs¥vBatd\@épst he i nputs
correspondi ng to thesegg ?lﬁffg‘{t val ued .and/ or | east 30 val ued results

overlap with stil rg NOLSHPRYIRG thapsaampuieresafiaarethenrists andsser

results respectl OP‘Fﬁ ays el}’?"@‘f‘\/‘érﬁ”‘t’%ﬂ%d‘ﬁ 1 integrating queryingt t hose

other inputs, shotPdcatinns apd date miming pregsams sTathe begrofwindlawwiedge, t he neans

to identify &Ohersughest@&rgtwwha&feuo‘apmﬁme dppacsichesal ued results whose

- correspondi ng inputs t that. was vi ded by 35
dTl‘Pe fifdt a gﬁﬁ\é&{éhqﬁHth ﬁ'leqlgé/rs cgl? 3 qUeTYing éiﬁplgqag

the user or that gasy 16d P® during

the querying sess & At%8F ¢ tt‘l BIBAHPEEser t han
(respectively) t h:1 %pg%tl ol oR qﬂ} %erﬁ;émesaﬂfwa&s Reendapagisptdfaid
cor r espondi n%él npilf 1 ﬁ"‘%@g%ﬁ}“? E"’t'j%w{%ﬂ?&ﬂ?sﬁé%&‘bml | y-val ued
results, the“nvée ?oﬁ f”ﬂetﬂ USRS Viensdns Keawts aliddata mindes pregwant s wi | | be
of interest to tH® L%é?rateAfatf@PfYéme emthsknpwladge of thatrerisme Ehetuseme t han t he
result of the usdheremploys i g/ appbigatics tatissug thenguerca theldata: \al ued
results to the udhe lléefﬁum&mse ethe aig villappretiate thdtehlet)qme)fcommn

el enents in the dékingisdmewn aahundlivg ofqeeiyésy dpphitatione dthtdaex mining

maxi mal | y- val30ed applicdtions. t he i nvention increases the likelihood that the

results will be of rel vanc o the user and that the us r W II understand
the results. ntg IRNRAThiPERCoEPY et dats stryclies &kt i ons for
the 10 non-techni 5F°‘Efé'eﬂ“°‘)"ﬂ‘gépg licatig ?@sda%mﬂﬂﬂ&ami%qlqlﬁat GI conput ati ons

that map attri butMBeREAa sEUGYEHpFoyides link betweendtbe queryisg applicatibat | on)

i nfl uence of -f actaddhedata smining spplication; dhoseiskiled én th@wact willapptéotte suggests a
new way to dével dbatathlqlﬁww@fdgﬂcamjb koawi amOhdmcahailytﬁﬁaEang €OLAM)! he
results of data m ni ng,R é)ﬁllu%rgs roa ng tﬂ | ets the user, deci e what 15
shoul d be revi ewed bu ﬁ ka’]g RN EFES £ ABCIYWS PP czﬁt‘fﬂ K8t results
that may be in daRg® %reé P B gatamining programo Sinee thageadisof

advant ages and f &8 &'OB’F“’E {18 Pmewmgdﬁomammmnwawparem from

t he ensui ng det a|qné&vaé@é?qlﬁ&ﬁt‘errc&ﬁﬁmtmeeﬁpeﬁd@wrmfazittnbutze aRREfFing
DESCRI PTI ON OF THE DRAW NGS

CDJ




The follow ng detail ed description, given by way of exa . not
intended to |imt the present invention solely thereto, m@d BP"@@@P be

under stood in conjunction with the acconpanying drawings in which: Fig. 1
is a block diagramof the |ogical functioning of a typical 25 querying
application, in accordance with the prior arg; Fig. 2 is a block diagram of
a querying application utilizing an alert generator in accordance wth the
present inventi on; . ; licFailt . 3 is a.fl o) harlfg descri bing the functioning of
the alert generat orpplp %ﬁ‘eca h ph Al ORsigReHa gk arstipps #hoyt these 30
Fig. 4is a flowHSSqdoedMeTRRreREYsrB:HER 2 Byeryiigenplicasionlfer analgstser at or
generates MAXIM ANdpt¥pics quenang applicptiemfos apb-tetbaicali usersgs thaetheet hod by
which the al ert gdREPHtHP gEHapthematicallysnphisticatadsonipugtiods,i s a fl owchart

t hat descri bes>t het-greddigrmninipgwhirelatiombetsicen attdGitge findiag Gictge figk at es  LOQVAX
alerts; Fig. 7 is inflidnopenartttibuthatic.descri bes the net hod by which the alert
11 April 2003 12 generalth%r ggnﬁ{rat es L alerts; Fig. 8 is a flowhart
descri bi ng the method 3 VIRP U T RrePPRI QAo ARt Slipiriagethie extra stepmKTRACE
alerts; Fig. 9 is 4'f¢ g\é fbgyit a Bevisoppues @regsaRovhiply isdndamentalyal ert 5
gener at or genﬁr at &SSUpF qraying appiiptionfodind hiddse paterspactht idata.

i mpl ement at i ohQof Najgloghey addgessdhesinrinsia eomplenity of detatminéss progragise
pre-conputed; Fig. 1 I Mﬁhég%ﬁ a3l .rB. | nt ati on.showi ng how t he

Tk

Id be al ) Vg APPUFAOR e and of

poer coul 0 be ol iy ;%fﬁg,g%m S ml e
s

[~ (@4

and MAXTRACE al ert11 ust n dlgégﬁémélﬁ_égﬂ”%éﬁér ator;
Fig. 13 displays tAﬁ . l??o‘%f Stlegjntwp dnterfacers auepr the gmpyig1 5 and
M NTRACE al erﬁ uéPPFAIRR 384 PRG{0F i AR miRing Arogram.hin fatte the ugermeawt or; Fi g.
14 describes a sp88Y§iodearms thisd iterfac s avell; whichdinsithemptiuhimingranel y, a
graphi cal user i nPE¥SF¥Bdo therqugrdng epplisgtiothe al erts; Fig. | S describes a
speci fic inplenentatiog; fladiy) Srd-BAHbut Geudnlad Ll Use.d 0 a soccer data
?rltj)glrj?/:angi ﬁpgl:' Ca;ﬂﬁ)@ nlxﬂ'nmfé &t&rgtmnﬁlﬁ%‘c ¢o el‘r‘}‘%eir Ig%]t(irr:[:% uelics%tggﬁ BQO-JEI on

Lo 507 @&‘Eaat\f\ﬁﬂ{l1oet %tglrel Hthe'm atica iyes for P oS @
-specific inpl enenj %H"%?L the ’é‘}{éfﬁf '?a @‘é‘r‘f{an mpdiyes for theskiicer dat a

| L- '

0 NS

queryi ng appl i cat [OR UtiFry SYillsHl bg supesteddapadersian modul e,
in accordance wit B thE AP HYenti on; 25 Fig. 17 describes a specific
i mpl ementation of the Fiially, dasibniify a pelht-aFRCHR iftettSdh S119@U R SLETY! NY
appl i cation utili gikghedtiortl bt 18 RALAS Qfdﬁi'ﬂxixﬂné:&@%?stdl&ndtf@%f € 1n
accordance w1 t §egphitPaRthathAM&ial Bmitives. The point-and-click applications

simplify traditional querying applications such as the security-log

querying application because the non-technical user does not have to write

programming code to ask questions and the questions generally pertain to

simple mathematical primitives such as sums, averages and percentages,

30  that are simple and easy to relate to physical events that the non-technical

user understands, e.g., number-of-incidents. If the mathematical

primitives were complicated, such as correlation or influences, the point-

and-click interfaces do not provide a mechanism to simplify that intrinsic

complexity for the non-technical user.

35 Consequently, data mining programs even with point-and-click
querying interfaces remain far too complex for non-technical users. It is
not clear that such an interface is even desirable for analysts or
sophisticated business users. Such an approach does not guarantee that the
user will become aware of all data mining results, since in a querying



Fig. 18 describes a specific inplenentation of the outpu for use
in a tennis data querying application utilizing an al erthggﬁ'g'ﬁﬁ%gr 30 and a
conput ati on nodul e, in accordance with the present invention; and Fig. 19
describes a specific inplenentation of a querying application utilizing an
al ert generator in accordance with the present invention, functioning
within a nufti-user environnent. 11 April 2003 13 DETAI LED DESCRI PTI ON OF
PREFERRED ENMBCDI ol tion.enables the user to find hidden
patterns in the daj i@%%%qéfégﬁ%g%ﬁ:e&ggp l? %tprbbélltreﬁﬁ’(fﬂti’r&ﬁs Thigweulds counts,
suns, 5 percent agesaucpnvirﬂ% p %.‘Z N8 eEdnINNg pres@snig findliddennodul e
102 of Fig. | . ItP{s ¢ Meslatas dange.ribis aore deninahlede havd 4 poisophi-dickcat ed
conput at i ons igvoll{}e Ce Bt Gfaminpg progranythat stepsitheresee dupug all retwltsfas nd

hi dden patterns i rPPPAEdJA LA eTHssapgliesttonyyhetdibe normakeh teaktbisbaon can al so
utilize the advancdiptsheild boreatewed. f ound in the sophisticated querying

application 10 since h r il 1 EXPOS t o gonputations that they
are not al ready. f%gld_l .t;l‘?lf% a[:gﬂfdl%%gﬁiﬁ %ﬁ%\%ﬁﬁé‘:?@fsgﬁte I thetcppiextef the how t he
present invention ausﬁﬁs (f% &%}%%?‘m%‘% BeSErusiLY inectieryipgenpdicatéon n t he
data to the se ur ity 8 ,‘;gga § Incthe Aaa as well apamaveer therseturitges not
over whel m t he ﬁon érdt flonsi @POYq approachassuggest that the secarid) logl t i s
appreci ated that GHEYAEARPIiEaI0BdNsK AR ISBPLiost nese chatirnyatically $ophiispvatepse of
illustration and UHE§H8%ent invention has a wi de range of applicability.
e o LSy e A O ORI DRt %0 5 i o
to find hiddep pa;?th LatpR ML o re°)§ hict %‘Sggﬁﬁstrfa}lyéssam@ t he
security guar &is ucg&g' 1}1@%?]1@%%%? fﬁB?'"Pﬁ {0 Q’ﬁwf‘ keroing with hsuwambieonf-=

nunber - of i nci dent's . Shf¥Y f (cogputatio Fmumbegpf-iacidens, shiboatiroed- of

i nci dent = cor por atBeHeXdhidrPeriesatian e incedest T apiposate-bepdquarers)gnew

appl i cation out pufeTglatienqiery isidefiped as{compitatior taraatiq, shiftrgciféd 25
result, the queryFrdstipysar cdPP Take outpt of the eortrelathoreqicrPis ae@dutnbiehe
security guar€0 t obetrieen Hend 1 ndicatingehe esteldtionbewmvean did ihidefts Bay

“(conput ati on = nup¢reiredfin 1998cindgh¢ Bicidehisftliat ocdict Qeinfght) | Bkithisyear = 1998,

| ocati on- of i nci deprroachdws pos dtassbhelaiquart ers, type-of incident= theft) is
al so 10. The queryi ng*?BBI éh atian.of the. present invention-alerts the 30
security guard to_jhe fact FAare YL avrEyisrquEe distiaetyfion theqwsiginatal to his
original query. exdeploraiceifs ?Q“(ﬁ?ﬁﬂi'PY%YFStVEWOTWHM = theft,

t hereby i nf or% ng®d t§‘%&fbrlpf’9‘°§ﬂ’3f‘1f’ therogsammer hastte implemiencd dent s i nvol ved
theft. This.is a tRTBRIeshdifereprcomputerpaogramdo supportithe neyvasreelivi not
concerned with th‘é’“ﬂl&@“@ﬁ bgaauseckuah awhmplek eonpstatioh ish@neérdRy Mot However, 35
the result of thePreuised (Ragkaged) yithdraditivaalldutabadesv Rither Otha 0¥er @8l USi ons
that the securi t yuryigestandithyintaréach to thisaresi q@ngul® prégtami NCi dents. I n fact,

not know ng tfat _these# nc&dent@.i nvol ved theft may m slead the security

guard, since the ten LRBIES S Eegfgmaé‘t strachagtharatieal cpesepp@seretheer i ous
~ probl em while ot ré’?c?? %.F lﬁ?eﬁ fA eerpniatinn of gatisicaksigriificance). 11 Apri |
2003 14 The above~ BXSHPF Splerawmbsrefrincidsits computationsy theseatrity guadt i on
sinplifies the ddfZodengeydealing yithfsmiNascesceptsilsas he bpshesdaa imarditelpuch data
anal ysi s. The qudrltats riypiraleaentonlmstherveorgs, eisantthemusen pAmitfeameNts the -
mat hemat i cal 13- sdpﬁhlgtcbmauteﬁommamm catelativnf Blnat &4 td exfain té RabiS are
clearly . technical user. It would be far more desirable if the security guard had to

intei:prct ot}ly the simpler computations, which the security guard uses on
a daily basis. '



5 correlated wwth the conditions in the user's query, su ﬂﬁas, i.ght,” 1998,
cor por at e- headquarters, but the user does not need to fof Prl"yzol@ﬁderstand
t he mat hemati cal concept of correlation to appreciate the significance of
the result. This is because the querying application of the present

i nventi on advant ageously presents (or expresgges) the correlation in terns
10 of the physical events that the user (i.e., the security guard) is

Famliar with, i.e., all of the s jpf & {, fts. Thus, the
present techni que of juxtaposing query with the
answer to a rel ated queTher¢fase, dtat anebjelno itheplRsds Aivendidl & Prb Ml 2 Wgkes it
possi bl e to conveyminie ®oiptigsd ihaa@@daerrmdﬂﬁm@eh%ﬁéuyqﬁf&CtﬁQh%diiﬁBHM?r”‘3 of

physi cal 15 event &]&Fﬁﬁgﬁﬂ_ﬂicuﬁ&{sﬁmgg iz 1he present technique al so
provi des ‘a rmrﬁ accurate, data anal ysis, thergby encouragi ng nore users to
a

utilize data aralysis. If i anqthes pbiget ofdbiinveptiontp preidpidata minmgsecur ity
guard reaches an Q}f?ﬁﬁ@é@t@mmiﬁ toris¢ evemdfoonorsteehnisalneérsahé titagehake t he
fact that all the lé‘%"émf@rtbeﬂafabmemetymgﬁp@lioatioﬁmehelbpﬂ’dﬁ)’Mdd/‘&i’tﬁfnﬁlﬁ]ﬁ{;ts.
Hence, the presentcapabiletdsitonthadofferirggeousl y mini ni zes the probability that
t he user makes an erro(r)lfous gtﬁci%o‘n. herefore, the user will be notivated
to review the resujts of'® &k cftﬁﬁé&\}s WINERUOR) PRytiden teshnigueint over

hi dden- pat t er 1g i feYHEPRg YRR RPRlications filer analygistio sqview thegesiisof dater y. 25
The present i nventMgHEITRgIaREdn & Way|thatdets theaksardasidetwhdt smehld beh hi dden
patterns autonati dgyigyehhutssithlersihe tses tatmpdrtant esuitd that rsay bergs t hat .
overlap with the @¥efoakeduery conpletely, i.e., they are | onger than and
contain the attribute-value stri : ; | ong with the
result of the user's query, the @QJI\QM IQQ g 8 t he user of the
attribute 30 Value strilngctondanchadtitthepgsanteantisglaupehs®sit sppaiargs . the
nost interesting ereprovidedtd fine theagediés)-vhed bBoreaRSanel résifs 4800S
conputation. Thi s relatee tatHeau@ritdiRsRi®yNisel Ehds QP gh&yl APdiohkons to
the user's query wShet aquaimsappliBatthShcthdes' a8 RrGhe ﬁﬁét ﬁfﬁd Gy, Tor e

conputation |eads §a,iA8oh ath £ RS, EJU- ;étr_n_s in the
Shi f1-ocourred = 55%5“- alceadlitil piLlsnl i e?%%?ﬁéﬁ?nsiﬁéﬁ@af”’”' nmer.
cor por at e- headquar --lg]Egjsu%ﬁ’ua“tcﬁgef"é’,ﬂﬁe‘f“ag?s’ £15i» L0 RR MRFHSERS HIPWHEWO 20 query i s
-10 (20 such inci deNPLin 1997 but only 10 in 1998). Along with 11 April
2003 IS the r2sult, thén thedhyéntionaBe kicatti-SHlud 2 j tion

_ BBkt ankd/¥ |4L9808d }ePnYl?s”

alerts the securi tyr@panding @ inpRtsIB oV Al Aetuleld ; r ts of the
modi 1 ed queri es) corgiﬁ'lﬁ{ed ﬁg&hiaa?gfaifahé éﬂg&?&:ﬁgﬁ : é%ﬁ%ﬁggh@%tﬂ” )
change-i n- nunber, = = = i'S
g theHut ,ﬁﬁ%@éiﬁgggghe t@hdl ‘l'ltte yﬁ%{ﬂg& eu
5

L . o N - : 135 Th
P T b oy S AR,
h .n‘sgvéhao

: _ ty. er? —
(conputation = ch GeC F B ers?dsr = 1998)

| ocati-on-of iggi dgﬁgfgiegﬁr?y# n%%ézg. f ?‘ 5§ Breqlest-v Pgﬂ‘fq/ Gleysty s - 15,

Al t hough t he numbgr o resulis ovepian wifh sill o AR (et Yieldieven sreateagediony 10 at
the corporate hea§Tal eI S espreve sallkhF“é‘F“ﬁﬂéfcﬁﬁlﬁmF@@tQ]!P@mdmut ndi cat e
that nost of the O eHEENpRIsyshould they exigt. {The yserdsialse providedneigigthel n f act ,
the nunmber 10 i ncig#mt!e identif ather pipatzg-vatnetigad/ontrasswmledtiirebultsatiosas.  Agai n,
t hese hi dden gsatt@WPQWlﬂmmp@mtﬁdaomveﬂhpw&htanymlmnmacwasbmideﬂ byhat the
security guar naghemeemhth:h(mtspré&entédw&ﬁ&@cﬂiﬁtﬁd‘@nﬂlﬂﬁﬁ&lcﬁddﬁﬁgitﬁ@m5 at
the corporate heaqupgingeession)ad®@Bich lafe grogtes®an had/dr BSRF hahe! i €S solely on
the result of hi s(respetivedy) tHe BdsMits b1l o'iﬁ&‘iﬁeﬁth’ tlﬁt‘é‘&éiilaé%m Jkqreceive an

i nconpl ete pi ct urgrfdspddin fipits. The security guard may 1 ncorrectly assune
that the nunber of incidents is on the decline even . though the nunber o
incidents actually increased over all locations in 1998. For the

change-i n-nunber query illustrated above, the present 20 invention provides
a rule or nechanismto find such hidden patterns automatically by conputing
the attribute-value strings that overlap. with the user's query conpletely
to find the greatest-valued result and the attribute-value strings that are
over| apped conpletely by the user's query to find the | east-valued result.
Along with the result of user's query, the 25 present invention inforns the

user to the existence of two attribute-value strings that have elenents in

~common with the user's query and that have the greatest-val ued and

| east-val ued results for the change-in-nunber conputation. It is

appreci ated that the greatest-valued and | east-valued results provide the
nost interesting information in the data that is also 30 pertinent to the
user's query. In general, the present invention builds further on the above

idea of identifying the greatest-valued and |east-valued queries that



the user's query in three ways. In the first extension éhe sent’
i nvention presents the user with 35 all queries that ove” B"\/#{Oﬁ t he user
guery and have greatest-valued and/or |east-valued results (hereinafter
referred to as overlapping queries). For exanple, using the security |og
application described herein, the security guward issues the query Q 1=
(computation = average-tiriieelapsed, shift-occurred = night, year=1998).

The result of the quer s 4 5 hour t he,average tine, for
di scovering incidep ﬁﬁ"d’%“ &r‘ ‘if% ax'mfﬁy&ﬁll‘.‘lscﬂ wébﬁ%%if’smm@m in 1998).
In addition, the fc‘?ﬂsgs ’%ﬁ gt tagse regults Nkl ba of iterest to the user.
aver age- t i me- el apSelfr 2UHNETC TS IR AR HOE Gxtighie)than g eesubveditheapsr’s he query Q

1, is 5 hours and®H8"at fsty-qB¥rglatugie maximplihvalhed eselts ® theesey'sQ 1 havi ng
a result great®r GWEIeSDHYHBENRE sMedhat dwué erebminive aerrents (Bthe uber( tation
= aver age-t i me- el apbthe,qusties thavieldrthe thaxinmillyhtajued wegulle] the irﬁ@ﬁ@&dg , Which
overlaps with theinguesss e likehdnd3hitohe ssullheilrteoflrélePinck e HRYSEYan@t =
(conputation = avémathe usenwilbhmdeseshd teadsus, = second), which overlaps Q8
is b hours; and no othegy uer \?é/e.rla s With the cluery_Qék having a result
greater than § hour sgj‘gf’ ﬂmﬁéﬂ e}‘ﬁ"‘f lonixaef limigsd te ypplicationssfogther y, t he
present inventl on"¥-teenaicakfiser; sk alspiapphies ta gane pamyplipataddompatatioss i st ence
of query @, whi cf2PpaYEripRis-vaiusstesembers. eh pemessuresfof abirelgtien,i es t hat
overl ap the user' Wflygassof fagtors andtstatisticad significanenOwrinyntivh e@smetda security
guard with the nesers way to davsdomd quaymglapplicatign GoreinaBststes rdvidid i
maxi mal | y-val ued wseltsofgata fivdnd prageachdiald waydhied (ReIseY dBAge RS
great est - val ued remuld bofevitiied B kiR AR AL 4 81EH 8% ustPS imp%ﬁﬁg_t're dmée ntion
ofind a

al so provides’ t Hethab@ag bk 6n Bdefofbdin®¥erloRRRI. NG queries 't
m ni mal | y-val ued query, The m ninmallyval ued quer?/ has the | east-val ued

result of all overlagpyﬁﬂoﬁiféhi’ré%bﬁqt%afj‘i‘?éﬂ%g@& tofeateresrditiin invehgorpr esent

i nvention al erts YHEDgORE reyliboeppereat fromehe ensuingatetdiled desdniptibobhdthieng t Wo
properties: ‘the APPended ¢Jeigri es are not related to the user's query (i.e.,
the alerted eri es do not ' : cannot be
~traced from ?ﬁe user's queroﬁﬁitﬂﬁ)ﬁgé ¢ NGK THED AL ed queries
have the great est-val uthe {cdlowinndétritddutediriptoaygiveby alay ofsginiis, dnhat
overlap w th thémotimtenddddo lint the, présent idberploaselly thengiWilBedber t S t he user
to ot her maxi mal |undessteelin(conjunteom®ich yheodcderd) dr@%ings B bAlRht hi rd
extension, if the user.s uerl\{ sggcifi es_nore than gne conputation, for
each conput a?zi on, the Peshif bork daeraghoLing lqsical functiewing pba typicaduer i es
havi ng the gréat SBIXIAS aeRlIcaHan.dp apqondancs Withdhe pRarats. 1t is 30

appreci ated that only mige2 &fa b136k A& b SR i . ally yield
queries having t%:ﬂgéﬁ%ﬁéi in%ﬁcb‘ﬂ%%ﬂk%%%és)ﬁﬁﬁmcggén AL nst ance

( | tiroﬁsu (
in our exanples above, if the security gua I'ssues the query (conputation
= nunber - of inci dents,Fig fewehartdeserihing therfumtionig, ofsh dler occurred =

ni ght, year =199@enratatin dre queryingiapplicationaepipted & Bighgadquart ers)) the 35
present invegpi on al erg: it ard.to the que conputation =
number - of ingPder&@&%gagg%@gﬁ?%%s L@%me%eég@l‘g@gw*&]&%mj%of _

i ncident = corporate- (ﬁlﬁ TPt ¢ incident = theft) and the query
(conput ati on' = change-Fig: ishRowcliabi descritfifi! e o6ktiod by@RhichYRA4len 1998,

| ocati on-of inci genérator@endtated MINIEAOJere:t ers, type-of incident = theft),
40 even though only tr}% nupber - of . i.nci dént query yields the greatest val ue

11 April 2003 17 that 18 1satlowghart thatedeserihes theymeshed by whiphaheyalert
: 35  generator generates LOQMAX alerts; _ )

Fig. 7 is a flowchart that describes the method by Which the alert



Those skilled in the art will recognize that there are ﬁw ous ri ations
to the above extensions. For exanple, the querying appli 1af‘P(‘}r?09§ds a
conputation to the conputations in the user query and presents the 5
results of that added conmputation in addition to the conputations sel ected
by the user. It is appreciated that the userny(e.g., the security guard) is
never exposed explicitly to abstract mathenmatical relationships in the

data. Instead, th a rts the user to querles havi ng
results that 10 a SR&?\%E Encr ﬁgfrw{@?‘h sy han) the user's queries. The

alerts ensure the user Fggl&ms al fifvashafttdesofibalPOihe nidiRsELyRALh A6 alk/! at i onshi ps

inplicitly when hgewmaga&rathgmxrmmlgﬁg ue strings of his queries to
the attribute-val ue strj ngs. of the alerted queries to find results that are

greater than of less t é%] 5é P'E‘@ewbmgsﬂlémqghq'ﬂahytqhuehyheéﬂh@ present
i nvention al erls BREEIHEEenesatesMING RAGE algttsy- val ued (or m ni mal | y- val ued)

results providing m)reFIl 1Siofetd4l data w t hout
subj ecting the us whf?:haa LAGH a?(z a@- IH@H‘ mgpgﬁ%%?%’ﬁ §PEROTThe yser
still deals with t e conp at| ons >’ she can associ ate a physi cal

event with, e.g., nunbé‘lg dﬂ demnhzhelatssccx@ct nnplﬁneﬁteﬁ@t showliRehbdWitRs hase for
the querying 20 appildbatletedad uhdeen MAXENT ahammumtm%sra@tm[ﬁ Pl ex
t han the intetd aceession; t he traditional querying application shown
herein, the.querying applicati on of the present invention is effective in .
finding and alertin ﬁgg éa‘ Pﬁﬁ’sﬁ’éfaﬂi"h gt foneenesingMAXING, LOQMaA Xat a f or
three different t Ré#fielarts vring tepptimizadydpemnti2 ofiel dledit i on of t he
present inventi ong%‘}fhatﬁ"e used wi th any conputati on that maps an
attribute-val ue strlngFCplgd I | Iy
applicable toall, nggt@%hcngﬂz %%ﬁ%? Cﬁl % iﬁépﬁh@tl oni ng
of Fig. 1. Turni ng {1 W 10 lh P RIMIZEG, QReraf ah #l6€k di agram of a
at’

30 querying appli N mhlch i ncor porates the present i nvention.

Essentially, the systeRigfi4deg:ribas ad;ﬁkfuMnﬂil@ﬁént&%?%ﬁh%utﬁ&lmb&uﬂehe
~querying applicathfafel9fa fiaghicidl usePintértadP kdididplayifg own in-Fig.
- correspondl ng to thoseﬁzghi%vg in Fig. 1 are denot ed by t he same reference

nuneral s. Alert Ge pscaibes ggpeﬂfg: ‘H%?mtlﬁa‘g?feeﬁtb%mvamédleand/ or
| east - val ued flesUlOF 35§ Wi SOFSETAA: AugsYing ehplidation yiizing queleiteenéiate. , t he
first extension d%f?c‘t?%&#th‘éqfemﬁfhﬂedﬂ apeprdande avitotp petsettyneantionde t he

user's line of questi op;gn% gbs ‘%F&ﬁﬁc‘ﬂ@q ﬁ%ﬁﬁwhdeﬁcrl be Lngrel n).

Th t modul t at |
ol it AR S R G L 2

18 (e.g., attri bute v TR (trﬂ%“ g BYSHHR%: C to be
perforned). Since the Exgsﬂ Idb&e:rﬂnes uqmcff&rlnq)\mﬁmtatdnrdfbltﬁlﬁphﬁnﬁaﬂ\éﬂ a
priori, all vali dfoaute inbugeanisabtaqfue Hplidelic Wala ANde® bEncthior ed in a
valid attribute valdussoniiaitains@odas, ink rair%‘%&ithvtﬁé Pf&s@&tﬁx‘ide‘?ﬁ'ﬁbﬁ val ues are

5 made available to the al ert generator_201. Simla since the overl ap
rules for i dent| f i thd ERGE F%%SR?\?@CIlawlqmqlﬁattoh@fahqqutwutmedme ue string
in the user's: que%’y“%'é!%?E‘Hﬁé&%%%@gﬁmlcammtzngaﬂwgataman queries

that have t héOgr eadeseommitatinn mpdlhle,aataecmdmd méﬂhé p&saﬂm\kﬂnumﬂ gndpriori,
the overlap and tiebr be n overlap rul es
dat abase 10 204 a{}% ef‘% Elrea gﬁnas eaﬂ'{ Bti’eé“ ton &lll%l y. The alert
generator 201 gen lication jtilizing an ge%ﬂ P'E‘"rﬂ‘f'??‘tdf“&“&t"i”gh epgeseahd al ert
data 203) in resp‘Bh%’g‘QPogt“ﬁEO‘&‘g withir 1-YSeT ePREIMAN. the val id attribute
values in the valid attribute values database 206) conputations in the
conput ati on nodul e 102, the overlap rules in the overlap rul es database
204) rand 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 201 provides alert notifications 202 and alert data 203, and the
conput ati on nodul e 102 provides the conputation results 106 to the out put
. nodul e 103. 20 Preferably, the 'conputation nodule 102 and the alert
‘generator 201 can synchronize their output using a comunication path 207.
Those skilled in the-art wll recognize several variations to the system
depicted in Fig. 2. For exanple) the direct comunication path between the
i nput nodul e’ 101 and the conputation nodule 102, nanely, 25 the query 104,
can be elininated. Instead, all communication betmeen i nput nodul e 101 and
t hé conputation nodul e 102 can be routed through the alert generator 201,
since the alert generator 201 has direct conmunication paths with the input
nmodul e 101 and the conputadtion nodul e 102. Al so, different conmunication
paths betmeen the 30 conputatlon nDduIe |02 and the alert generator 201 can

.y



The operation of the querying application of the pr esentﬂﬂ ﬁl’%do%” 35 as
shown in Fig. 2 is described in conjunction with the flowc art  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
conputations, {C, C2 ... CV5 at step 301. The alert generator 201
determnes if the string Sis a valid input using the valid attribute

val ues 40 stored in the valid attribute val ues database 206 at step 302.
The value of 11 April 200PHEYAIRERD BESORIPTEOMOFRREFERREIS i s verified
against the valid attribute val ues EMB(DBIN&lNIBS of any attribute in the
string Sis determned obei particul ar val ue is not

f ound anong the valid \ ?Pfeﬁ‘gl é\;ll‘{fé? ﬁ'ég‘}abl?sﬁée Eieﬁ%ﬁn@ﬁdécwemearsea to be
invali d and a all&datadisine only fhegimple computations (supasspuntsy swhs, conput at i ons
in the set c %’gﬁeféﬁﬁfs JY5TR86R cic-) supppded by, e gemphigtiommodatet 02 béit es i n
the string S are '@térlﬁisrfé’dnﬁ%ﬁsﬁé}’\VCHNednathﬁeamaﬂyﬂgptﬁstumtadecI ared to be a
val i d attri but e- véAmgHatiansiinpleing catrelatien, fadoigeinfnatces eforo filehidder y 104 at
step 303. Over| appadgims inthedatovE@ohsequentlyeth® rioa-techhitarided Bart X158 uthﬁé two
attribute-val ued $erilvagseRfiantofilag founduh She RPHisMAMUARTy iR resul t
(true or fal sH). dificeleeoraeid wmer eﬂ;ﬁ)sé@iolﬁoﬂfpu?au%ﬁéjﬁa{]@é%Lute ot Fﬁ trl ng R
is said to "overl amiligtwitdg S. I n an enbodi ment of t resen ention,
the al ert generator 20| (Flg 2) applies three types of overlap ruI es:
substring, superstri ngﬂéen@’] leftgolm‘iﬁrh’élllﬂtltayom af easy thepredeht inkergimnradies, a
conparison is truBeewapility of fadinglhiddenghtterns ii thetate tbdicngoniypay ed are not
the "*" val ue. THicsing epplivgtioniineg m@pier tB)t doesdat bR&whelm U fgasul t i f and
only if ("iffl) evdmjcadhusari(bu;deisecisity gogdR Risdppaefiddthiche Seuifys) in
string S, and haslog kearspleds vetvaly B theygurfodeof ANBHISIH AdaGhOhresdnt N S i f
the substring rulievéfiondiasin Rdd@ranpelBf aiihbilinl.t i s appreciated that the
substring rule wll alﬁ%ss return a true result for QR R). The

superstring rule, Q(R ccyrity guatd dealipg withoaly the simple gomputgtions, ever y
attribute in strl(ﬁt§ gugy 6086195’(%1‘5( ehanggiisnynben), apd averggRfimeadagses t he sane
“value. String%R |‘§a@eé‘hﬁéﬁbtddiﬂ'hga&&fmsnmnmgle$rchmtnheemmperst ring rule 25

eturn a true r oy F‘“"" g %ﬁigtéﬁfﬁ;;‘z; Jﬁgr; ;g;?w ;“ Teturneoa

true result if an‘@9 n Xat etsre,gngh valve in

constraints: |) t 6; ctLeast ) 'i]a ]Tg‘ij

both strings lt?\é Loytuts @ requlyof 0 In, 'é\?rt‘tolddiﬁl@"@‘ihﬁ string R
but not necessarl Fsu @pé‘ﬁat‘?‘h the prrseny inveptomlerts thesecusitdi ffers in
strings R and S %3 h At F§es&ﬂtqféd§‘? ifiefbquery (domputation=n string S,

but not necessar |"Iu fok t‘}cf degtsrstifipocnmed amight,oean 8928, dodation-ef-C di ffers in
strings R and S. “S’c‘ “rnr‘igsCORJQi#G headguastetsetypaiof-incdenés theft)doatswn0.i f t he

comonality rule returm ?fﬁheaﬂ cﬁ%‘%&} ({thebxsescnﬂ gem at e&ilﬁ t hat the
idenue :

it |
;'?mrlogﬁtle zalggegswg{dt g He t tgltsf% "3 Guepyis I’I ng S i f and
only if at |east 0 “W& fcg ? P "Q“'col“d@er ‘BF‘Eicntl'ttth appr eci at ed

that the overla gy ihelsF‘FHri%é“?fé that @lliof theder piidentsdavolvel Apri |
2003 p the t his 1s a hidden pattern, in that the security guargfvé?s not a

concerned with the type of incident when he issued the query. However,

35  the result of the modified query is clearly relevant to any conclusions that
the security guard may reach regarding the ten incidents. In fact, not
knowmg that these incidents involved theft may mislead the secunty
guard, since the ten thefts at corporate-headquarters may pose a serious
problem while other types of incidents may not be as serious.

—

I‘H




20 herein and other overlap rules may be utilized by thgpkﬁlltzogﬁner at or
201. For exanple, instead of determning if one or nore values 0
attributes are comon to two strings) the overlap rules can determne if
one or nore attributes are common to t<vo strings. Tiebreak Rule A tiebreak
rule selects one or neither of two attribut ¢4val ued strings R and S, which
produce the sane result for a corrputatlon C(i.e., (R =C(S)). A Tiebreak

Rul e can be expressed afunctlo d ??éml‘ n/nere P=Rif the
tiebreak rule sel ect b?\th VigeXage %Jq‘ NESI3te hy e presepingentiohect s S
over R and P = n IP esgl}' d%‘ﬁéﬁ?’éﬁ“@ Wetivatgsragiserip makensaefsuekatiitd
attribute-val ued &Plysg T cﬂh@ymgeﬁwb%ﬁtlonar&wmsesmtam\reeuompmmmcbet ween R
and S. . In an enBihsrerically-seplistinatadenncephokovrichtion (die, tbfy dre gRAAY at or 201
(Fig. 2) appli®s ecooclatedesitiothetconditionkinrthd essr’s hmsrgaath 54, highe 189¢1 shor t est
15 string rul es. Thwotaerhemiquattersnigut thd 8esdes abinetd @hﬁblr}&xdﬂbﬁs&nﬁjhe
| ar gest nunber of tiat mathbmbesal s6hapt 60comtiatibe tdfPecialdGie ngHEﬁchc%
attribut eval ued. sthd regulS, Tld@iﬂdédu@&hé—élﬁ}ymgﬁp i% tid?\ec#tﬁé redk % “Ufﬁ)er of
alttrltbut es |tn S \é\&g};@l{kz&&ay@ﬁ?@ Eﬂ&g@bg@éﬂ% S¥or on§aﬂoﬁ) her V\DE%)S t he
al ert generatpy ¢ >
Phijsicalievefit i uri ﬁur ’F{%@‘arstrlng (or

L(S), str_l ng S (0kLiR0;, esp 1ﬁ
138 e%% T ST e
wor ds, the al ert 92?‘18 Pr%??PE@f’%‘“’é’{‘}mﬁ st posgible(t®) < L(S))
string Sif § cséﬁi? lsﬂé?tpﬁ&at@ﬁla&ﬁ%llcﬁ@ceptﬁ "L(eR)\S ef phySeal It is

appreci ated t t eYfaLs fhatthe yrermdesstands not limited to the tu~o speci fied

h d oth tieb t 201
{ Ie:Ir g| nz?n Aloer te; i ebr ?ﬁgﬁgééélﬂstemct@% s{%%%\géegﬁéns&%%enéﬁﬁam xﬁ nsisg ‘; ;)r

Mor
t 201 30
gener at or ééf:hﬂ é% Efﬁﬂzﬁ} %z{?grea%f AN §FTORqNS &9 L{S?nwalylw be

MAXI NT, M NI NT 1
described in ta I her el n. & a 11} thg eygnts;periaiming 9 isor al ued

string S, and a "ﬁ% T) GrBUPLSESNH HY? "t{%ad"a’t‘l&geousyc:l\/} is
“provided as |nput :f’Fé § ebatilinthat the usen makesaaesropgous decisiaput  query Q)
35 the alert geneT ‘FS roghe yieh sl be sativated gy thayasaln ofemelated, M NI NT,
MAXTRACE, and M %P@thmﬁeﬂywqun@yd@nn@aﬂmmm thatlats hlphpevitthe LOQVAX,
LOQM N, MAXI'NT, Mbrresuit afiuemmAeEquenyd M NTRACE condi tions, respectively.

Preferably, tztge alert 99@&%@&&’ ve&éﬁ vﬂi%? égs tct?e al erts,in the
fol | der f 9 InSYGINT,  LogQuax,
e e T T TR L

contains a field %‘g}eaﬁ “ni@seﬁ l(& ?tFlEfr ffwe&ﬂ%ﬁm‘ﬁl% associ at ed
with the notifica é alpefifipg @ WFBFFréI‘l%"Yr AdpRgwih teresdther
fiel ds, one fﬁ ([Iey éqb‘FryaIt presephinyenfiogfinfopas the spar of thelatisibuen be set
to true or fa M?Wtqshéalwrﬁ%&dmdihngmt iteresting bei ng
generated, r espec‘!’f%a Ve Teé\dltlﬁétlpmwnhf;trb&mcuhmpuomputamon Tras allert data 203
~ (Fig. 2) containsallewsite presens dnvepting ta 4 conditiomsto dhearser’slquery (Hat €. , MAXI NT
Al ert Data, M N Nhableetlte udet t, intefgtKe dta A sﬁiord}ar@mahmrh{eﬂh%ﬁt Dat a,
MAXTRACE Al ert Dgjust based\drNhRAYSE fbfgihallqakd) . another field that contains
t he act ual srt Data‘fhe]ﬁbf and, preferabl y, a third field containing alert
dat a error H% ormation oW ls3p ilystratien efitiome similperultfoetids on the al ert
type (i.e., the Ein-Rmbas computation leatisito: the identifiriation Gdtherdiddeai ns '
" MAXI NT AI ert DatRfttemsdn theidatRoAssunedhat sl msees quury how igi(computatidre= MAXI NT
alert,” M NI NT AchangeatuuniberpshiftRetaradrenighoysas e 1998, 1b@uidaloff or the M NI NT
alert and so on. ifitides =sddrpéract-headyinetess) andvihlesiR PN dfingdiRinurdber S

‘possi bl e t-o.A8pr epentist heo @sRhIhdddntd i 109TBAI AR £ fnf RS ANnP%idS' "9 2
different logical partitioning.

I-$




20 LOOVAX Condition The LOQVAX condition is used to fi nd1f§r “Lﬂ@?th)' an
attributeval ued string having the greatest-val ued result |t rliaps with
the string in the user's query. The term"string" and "attri bute-val ued
string" aré 25 used interchangeably herein. A string S;LOQvhx satisfies the
LOQVAX (S, C) condition if and only if thelS5ollowi ng constraints are
satisfied (for sone pre- speC|f|ed overlap and tiebreak rul es) S; L~MAX

overlaps S and C(@gMA)&) ik I |ngS It is
appreci ated that gmﬁm&qﬂe g%ﬂ?hn@ﬁhéﬁrééeﬁgﬁv m%ﬁ\%% ara terized

as the local 30 I nd|n 5% rin
. The manner in errg l;tt %]Lfgggﬁk%&nmeerdaugn %% g _8%3"15 mz?F'érts |sg

described in cgnjun L #I e?r— (ﬁ‘? pu‘B“O“T‘ﬁéh‘if}%ﬂt" modul e
101 provides the 5}"8 e?cﬁ‘t'ﬁ? 208 W'Farf“t l?é?“lPﬂl'Qfﬂlmlée‘ﬁsw* sting of an
attribute-valued § cadgpartess, §B%“e6‘cf6ﬁtt)§ﬂ ng\Itosgh hemuariter obns, {C,)
cZ... M at steEl PSth%‘r“é%‘?ﬂ%@l@hd@ﬁaéwl@IQattEBQcﬁpmte <= M, the

al ert generator abeadaprers.dhe feselt of the modifieSiquitios ibdiadte sat okt 6&hé he LOQVAX
condi tion for thedearedsage@readdn thecfirstoqwaueratfiton8.Qn factythieugibeg t he overl ap
rul es and thel@i eblcmhtsrmd:resseﬁiymedw% dchess @l @gdafigns’ Ul es - ~ - =-dat abase

204 and the tiebreak r ctivel at step 11 April
2003 22 602. |f the R ﬁa‘g‘?‘i g‘i‘*‘f @g%?‘ﬁéfﬂgcﬁwmaﬁbr t he
computation G, . g EF‘TCUH tE“PTdc‘Hi‘X wAcl Bhouttheidgcrease inghe tr ue” at
step 603 and the g‘f’P thescomparaig headguarkass inOGORX Ithe secudiay a f or
conput ation C,_ at SYATeF° B’é&debkﬁﬁe‘béfesu‘ﬁp hik erigingrquege tersetwity2@arddoes not
find the stri Ky Srilbgeeixerpincompldopipuracfitbndd., Thhech N rdinay
notification for Becotrectlyaassume thfaaﬂhseﬁmhd:roeftrﬁqndeﬁ&ﬁs of ig &tBRSeRA2- 05 are

repeat ed for eachthouglptheatinrder 6f incider®s §ctually increémedbver BlGoNionahl € "1™ i s

i ncrenment ed by onw%t step 606 until all of the conputations in C have been
dealt with (i. %'? 607.. 10 The LOQVAX alert data itself
consists of t ee sub g

5 Bsféf‘%“\a?fﬂ“e%HU%F?ﬂ@baw@w mesenThe fir st

field contairfs t hEVELIQRRIBYIdeEHA BYe erpechanip tafindsuol hiddengatiemsnd fi el d

‘contains the attriemalsplly bysompplingtheatoameyalie strisas thef oreslap veth. OQVA3~
condition for thethpMptiis B—lf@l‘ wmﬂat)elyandinﬂﬁ@ grédtesthvilued teselbahdihes t he

conput ati on resul attribufesyalgcpttings thatsare ovapiapeti cofipledely ibgnhelin@rs GlbdyN
condition'is usedOtfmdfthnd:bagtevalmnderasuﬂth)\lomg valli the bastlewbhieed qabryl e havi ng the
| east - val ued 2%supresenhirtventiar infysis thet dser 18 ehSdxidtéide of e RtriRRE-vEIuEUET Y. A
string S;LOQV N satingsthetshavhelelie@viicdifmoiinith 2t §PSidrPind thathiheon! v i f
the fol | owi ng conhe griarissvalnel saltlost- wﬂdedxfe@lntsmeeﬁﬁgéﬁﬁ g overlap and
tiebreak rules): e‘anqﬁ,@{ld}{ qy@rabg@gat@aﬁgt p,“,e(g,?,3 F al

strings P overl an@mep'%owhétue%n@s? (e %@kﬁﬁﬂfon%‘ﬁl : SRS, op can be

mat hemat i cal 139 chat@dn@id de l'ocdl m ninmum con , finding
a local mninmumstring. 25 Fq]él’%rsﬂa er in which the al ert generator 201 of

Fig. 2 generates LOQMIN gehenal,shd prestasiovértied builddscarthermtthe BbovetiBed dre f 1 ow

" chart of Fig. 7. idewifyingithe predtostevahidd apd Rvitdatuct iGerds@hdt ogeAss #iRT 201 with

the query 104,. cahsusetrlsrtgxequameaways bute valued string S, and a set C
containing M corrput ati ongsl is at step 701. For each

conput ati on in C 3dnthe fits tFXtQ“s' etﬂﬁ@e&qléY@tlg@n&qsmtbﬂwalscles to find
a string S;~= Nﬁllrfﬁie%&fhaé?Yeé@Pf“ﬁ@t Oor fnary Al havergréatest-valnedt ri ng S and
the conputation Gn d/or least-valuedrests (bareinhfigy refatred tocasdveriappingipesie). r ul es
stored 'in the O\ESKIca{mlplsﬂ using]the abousiey 0@ 4pplivdtidrhdestiiddiieedin ik es dat abase

~ 205, respecti vel ysecurity gueyd ig@es thelquedyeQ It onpatiieh &tzﬁérag%rﬁd-”ds the S;~MN

for the conput at ielpséd, shifbecctiorell SEFHY y2h I1H9O tink k&t cp[h i- set to
"true' at step 7035Rslirk meﬁ{‘é‘rké&lm% fﬁm&cﬁ’gﬂ#ﬁc{%ﬁg té:ﬁ ; ! al ert
g

data for conmputation C, at step 704. Howev nerator 201
does not find the string S; ~QVIN for the conputation C, the LOOMN alert

- notification for C, is set to .".false"_ at step 705. The steps 702-705 are

repeated for each conputation 11 April 2003



23 C inC (1 <=i <= M. The variable "i" is increnente . at step
706 until all of the conputations in C have been deal t V\ﬁgx'{"%@3 i >M
at step 707. The LOQM N 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 containg the attribute-valued string
SILOOM N that satisfies the LOQOM N condition for the input query 104, and

the third field c [ e ut ati on result C (S;.~o0 N). 10 MAXI NT
Condi tion The MAXI\I, %‘fqﬁ%‘%épilé‘ﬁ&ﬁ#%“si‘be ‘i"&“'ﬁ_&&&‘f’@.‘la E: F%rapﬁamma
gr eat est - val ued r lufi . e ?33% ’SQ‘QEP?%dW‘ Righy) jwhich ovedansithe queryiser ' s
query, and there is’ /Ko’ GUHEE §1We AhEr Qysry Qyethapsiwith therusen’s quegy 8at er t han
", ~x that overl af@'ifga regultigreater than § hpprsg The esultioF thaqicsy iQ8s= t he MAXI NT
(S, C) 15 condi t (AMRWatRG average-imetebapbal, shifi-opuaed stnighthgwarer € sati sfi ed
(for sone pre-speéedondl whidr oveplapnwith itlebqueak Q2uises3 hofis, TAY rd¥Tlt of Bid 0QVRX
and C (S; M-xrNr) xuer@ Q45 (¢amputdtionst avdigge-fineeipsedRjuded D6ecstiN S, Mxr NT
Preferably, the Muklidifoveraph QB &6 hewrsRMdIRRh& qie oéé?labk'%itmlz.%oéi.yg{pg: The
string S; MxrNT o@rHafify 4 fesulfrehtethan dbuts. (S; . ~AXIr NT) ">= C or all 20
It is appreciated that the

strings P -overlb)appi ng tt]e strﬁg% SSM,xrrrT.
MAXI NT condi t 18n can h&oRE Wit reghlf §f the useistamelys dlek presenhevghtodal  naxi num
condition, i.e., Mcﬁam?gllseh(é-c%smy geatihiorthe existegee dhquenp€@, ghicRhat MAXI NT
condi ti on may fi néheraspatesttyatued rasulflobbliquemesi thatroveriap tig:. usaBs dly.manner in
which the alert géiesy teareseOlinoéntieingroddesethe sedueity NMofdNTittadhe hiedind &
descri bed in conj tractalbovenlapping Qaeridsaw finbdarhaaiallg-vathed Hagryl PUTpd0dul e 101
provi des the & er maginmatlyavahicd2fhbrytidshhé BRaGYEVHudPbsult SPF §$érfaﬁ g, an
attrlgt\J/;Jt e val U6d4gi&§rie@.gTSe p@!ﬂ;?t@m%ﬂ%im@aﬁ@%&)i@ésq e McaREBLAL uf 5, Nicr e

at step rlapPin er o = 1 = , e

pp gQﬁ 36T Ahlriflalty.vh e?ﬂé: Yy "'t"HSi’“az%Yfi sfies the

a

éi ért generator 2Q4i,&f P 8 thO1dakd " ~
MAXI | VT condi tion for (ghe' string Spgar%lgedf}ﬁé&lcgfn%b YF1ABRING.AUETGS | [ 2i ng t he

“overlap rul es_and t he i1 t&psecord exleasionthe prbsémt invention afdraphd uleed dat abase
204 and the t?str@tbRr queries thabhavoabe fdldSing eeppopertiekythe alertsd gRerfid2. | f the
~alert generator 24 uptrelised todhstserizgusiyMixs, W dleted Hierids ds abReALH ON C,
the MAXINT al ert withitd wsat’s qery @hd Ganrio$ bé Bhcddfromthusetts abgRs403 and the
string S;Mxt NT i desoribqlibo@é) dnehdiidrdd/duedles vl 3rd ALsr CORDY o?tl.LSagP.. C at
step 404. However validd) kaltd 6Nl quatadha Rrigh hidldficin| 8 othkl Woldipet T N0 S
MAXI NT for thes copssnelivefitidn alerkd¥ie NERK (N bs ialy-valued Pog'ifs“ Lon for
C is set to "fal gftedfbuai®P 405. The steps ey -Kptued (Of minggyally- 003 24
repeated for each conpdtation C; in C (1 <=i <= M. The variable "i" is
i ncremented by one at Mttbpthi@@xtemsion, ithe wder's heeryappeifias indRsthamoke have been
dealt with (i.e.,camputafjonafor sachpcoffpirtaticne tHepkeduit mbvenitiontaérds the §&rfo consi st's
of three sub-fi el¥squériadinving theogrea@sthvahosdnub At l€t-Calued RBultd Tsis fi el d
contains t he Mescapppdcianed bt sl oSOIPME BhéPfledcomplRi B RN chlaAl Jigent ai ns
the attribute- valqtedfﬁdvizig;thslg%é%shl%lhé&hncf btV zﬁﬁﬁ'\"ﬁ%ﬂl iﬁ?ta godition
or the input quehYut Sampdc it B RS, 1 he conputarion

bolE, &'me g(ﬂjl’hﬁ q%%&ﬁ:&l g@.c{)ﬁlﬁgﬁtaﬁ nUSG_d to

result C, (S; Ma, NI)w M 1 on-lhe [ o]

| ocate a string qﬁg%n\}gggd\j;gg{gg %%g&gﬁﬁ% yelr;gc_ HES I ANPOCT U IOSHUTSH T h t he
string in thegser s’ filer v~ 4 QpapanpLinC =fomayatghepdqpagiess), fbe havi ng a
result |ess than Fesen mgﬁﬁlo“ |1AHSCRUREY gyard frythg quarysicpmaytatiovi-Ni NT
satisfies the M NURIBer-pEincdents, shifiraccumied 7 nightayear<i99§, lotatidneoft ol | owi ng
constraints are SBEASHRPrparaie-headquagicss, typeciffineiderdvetheAparaittic tuapr eak
rules): 5;~, 1; NI NYOmERa@®nT FhangadnGuirben|shifbdycusred & ight, jeur=H998, st ri ngs P
over | appi ng t he deeatioy-afindident = dermiratedizhdquattes, pdldfindidenadhéfton can be
general i zed t49 t hewer tHoughvonly:thé hﬂnBéﬂdfﬂﬂciSéMdﬂchyi@Mﬁrtl'x@@@atw%ﬁx%ri ng S and
C(SSMNNT) <= C (P) for all strings P overlapping the 20 string S;M NrNT.
It: is appreciated that the M N NT condition can be mathenatically

- characterized as the global mninmmcondition, i:e., f nding one gl obal

m ni nrum string. The general MLNI NT condition rmay find nore than one gl obal
m ni mum string. . :




The manner in which the alert generator 201 of Fig. 2 ge?{aratl %5 M NI NT
alerts.is described in conjunction with the flow chart o ﬁ‘P The i nput
nodul e 101 provides the alert generator 201 with the query 104 consi sting
of an attribute-valued string S, and a set C containing M conputations,
{C,, C2 ... CM at step 501. For each conpufation C inC( 1<=i <=M,
the alert generator 201 attenpts to find a string S;M N N~-r 30 that
satisfies the M tho\ggggﬁg Winnhd %cu;,ﬂeg@}(gg%g ,§ and the conputation C
utilizing the overlap rules.and the tiebreak radles stored in the overlap
rul es database 204 andThess skilkedrindlke artiwilb regagribathet ek, are elsyieut | vel y, at
step 502. If the wirationglortbe abave Q@dnsidnadBorteempleythg qBeiviry Aplitaxiont he
conmputation C,, tdddslcimyutasioartd teodaniputatine in fhierusés, quesy &Rltpreentdheie” at
step 35 503 arsd tjeeulssofithy a8ddd bbmpiitaiicn PUddditionas tﬂek&nMuNtMsaé@&éd data for
conputation C atbptRus&04. However, if the alert generator 201 does not
find the string S; MNINT for the corrputatlon C,, the M1VINT alert
notification for C isltdeippreriated thabthegisertea, the secutifeguard)gs n6G2- 505 ar e
... _, repeat edenosedeapHcitlyripabstracemathematicd rettienships<n thddatdhe vari abl e
"itis L Instpad, Al ples@odavention alerte tisamsedtoyuednehatingicspitSBEd unt i |

al |l of the cdfputatigosateritmnionese thaapthedmer’s quirteh. The &lerts ensardhealserst ep
507. The M NINT againg infatmtioh aboit thesabsitt aflatidnslaps mllicidehtsn g data for
each conputati on éompafésethé btgbutbivalud seiisdfMes quredRI6E hithRELvQfuet e S
conputation C , tdingesianélalkited quafisitainng réﬁﬁs eHat Eu'e éa‘?er‘{ﬁ-irP&%&t ring

Si M NI NT t hat sattlhglf, RSl J¥YhiN Ve HQQI%II’}) the 195 104, and
the third figlsd @{nﬁﬁmﬁﬁﬁr ?Hl re(s ts r v1 ing CE 10
WRXTRACE (S, 'C.) et i ag aﬁfut%rg Fach e ol where To
satisfies LOQVAX Po%m 1 a?ﬁ?& ?“ bject F?:Yrt°1< <=N-1,
and TN satisfies a"ﬂf‘ltqﬂ‘ﬂ ’tVF%e sppstul algl*&‘tb\‘}ll?rl aps Tj i
for 1<=j<=N-1, an® ’Wtast ?;g Jagiate a ghysicalguenyMthRAGE f unct i on
enabl es the yser 'f“d“lf\%(? “?%?%@f?maﬁh% Fq’gk?p‘ aqasfo they quesying find a

maxi mal | y- val%t%?ed %E lipgpiongfdhe,pesentipyention ifcep Hoerspmpdex thive therinerfaet - val ued
“result of all ovelP ﬁ}?ﬁﬁ‘f{j'%&ﬁ?%lﬂgmehmﬁner in which the al ert generator

generates MAXTRACE al es§ shdwh H&Geh tHR! Q&&dm h W chart
of Fig. 8. The i rlQ‘é}’femq\ ?mﬁ%]gzm Ye:'ﬁl gﬁﬁgﬂg&% angn I%t?léu cé;d)]ga te Wth the

query 104, 20 congigslingeQ r “‘V? 8ﬂs r% W %1& C of M

C| 1
SompULat S st % opol i B’FS%{H'& g“FW??P%&‘WTﬁA@“f%‘P“t“I‘?éI S S

S and the corrput afP?er? EE&)YZ} PS STHYE 6,8 NUMBET. obhenresest inMentionds ¢ i ebr eak
rules stored in t3f8e3¥epplicably oallfierrng applpationsdlefined by tisrlegikalr ul es
dat abase 205, 25 Hpejaing Adhig. l.at step 802. If the alert generator 201

]‘:'Ordé t|h§ EAQFT{?OA% forurhﬂ@w t3 QEerQns nlltulé't‘i-‘at fE'Ot'tL'ecati on
MAXTR. ACE al erot q g{'ﬁj ﬁ}hc{ﬁgﬁpﬁ ,\Jgrp ?es i vgnt on sse&ngi'tl%e al ert
© generator 201 doe e e.t%' E’EP_g P%‘?’f p@‘ca f%e 30
A~ AXTRACE al ert | el 2 PPy, ceme s ghqw ‘ CSB‘E" %I? 8% The
steps 802-8D5 ar P}éfBé‘é iy Lrase dengted by, é?ﬁ&eufeﬂﬁffecewm@a 1 The'Aled= ). The
variable "i" is i% é%rrﬁ@asWt@ﬁéoare%?%ﬁabeéammlleaﬁﬂlued resylts that

conput at i ons 3¥n ©vsHepwithdhe ussalstquerieh(ifi, tes first extengjonedeseriteed 186¢n), The
MAXTRACE al ert dairghitilicesbmpbatelyistgdothevaer’ shike dfiquesiibnifg (36, dat a f or each
conput ation C ar&dcmd\mgﬁsnmdvsaldﬁﬁdm&m)jdl tional data fields dependi ng on
t he nunber of strings ﬁz,l& Fo& ach corrpu@atl C, the
first field contains t ‘BB‘é ?‘ﬁﬁ BFOVf‘i'Fét P ESRTYAT €he second
fiel d contains tlﬁ?“?ﬁﬁ‘??é’@f“’&? Phyithe query H4 amsistpget thegseralsputat ring T~,
the MAXTRACE alert data 11 April 2003
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26 additionally contains one data field for identifyi ng’\?g|4 g stri ng T~ and a
second data field for the conputation result C, (T~). RITRACE (S,
C,) defines an ordered set of strings To, T,, ...TN, 5 vvhereTo satisfies
LOOMN (S, C), T~ satisfies LOQMIN (T~_~, C;) for 1 <=j<=N=1, and TN
satisfies MNINT (TN.~, GC). Alternatlvely, k@ = S, T~ overlaps T~ , for 1
<=j<=N-1, and TN satisfies MMT (TN_,, The M NTRACE function enabl es
the user to trace throqu“aII over| ap querles to find a
m ni mal | y-val ued &8 #HUOOHE-VH %ﬂﬁﬁmaﬁj %Iwg thegetpfepmpatipesCdbe | east - val ued
result of all ovePPHPPN#d- circeiteapostibde valnesdfor pverwhitritute henaberd : gener at or
gener at es M NTR. AgBo#l, alvalid gttdlewte valvesicanrbeodetgronivesdiand pyd-§tbredhig a f | ow chart
of Fig. 9. The i npatidptidbite valigs pdatahisd 8661 ke atbeiitvale eiRitOkala&lai t h t he
query 104, cons|smamiga@mmmmtthemutg,enmtdt@mSSIhhmgySsm&rtﬁe@ve?r% Cof M
conput ations, 15 {iles fdF4dentifyiahhviidh GlcpRes 8Qé|rlapEWih £86h f % C inC
{1<=i <= M) the fleqiskr'9q %@Elel?xretl?{:méssfop shiy tFe cen guerie the
string S and the ammu@@me stvahlbd b falld el ﬁr&u agmg“ eagg '
tiebreak rules st %r ‘k%ﬁa@?aﬁ?e 5, eg\ l (5‘ fFféo’f’l ¥br eak
rul es dat abaiﬁ 0 %ﬁggg% t E > %V%%Paif hesat or 201
finds the M %A %6 rr% %Rais% resPFﬂé"e CEsEIcEter
notification for BERLRAES pig “S ‘?‘ ale’ét"oé‘ iogp202pnd alers dNRROBINGE i s out put
as the M NTRACE af&P %“fif éh‘?‘bsreféa n the valiptrinde valiwsdn dre) i f the
al ert generator 2?51‘ o) ‘HBf’alPFW“t‘h?ée WmmEfaflomsmhbeqnmpuatml on C,, the
MLNTR. ACE al ert nBRAdRICHZ B¢ qusrlarulpssingle ovaslap ralks ddtatmtse 204pnd@k.  The
- steps 902-905!ar etlzlsealépéasr@dmmbreaiml@soimbammn T8E alent dat4 0= i <= M.

The variable "i" tenthimsiwfiormatan dbpusthe abrts gerpaBd andiprebdntailtd 1 udehe

conput ati ons i n Orhasporse éntideréit's qidri 104.. The alt:rt%eMrat@P 2@1t vided aled NE

M NTRACE al ert dahatifi¢zsiehs 26Dasd 468 defa 2080arURe Eérﬁﬁﬂ&tl @1{;% each
conputation C, anproidearé EsnpaRaT rellisad@ich | R Rk floul e' dependi ng

on the nunber2mf PBidréss, Eilelcﬂn{phﬁau%'}ﬁrd% 102Fa9xdtﬁ 6L0,C - the
first field contag Ki% %@7 dl?alqe second
- field contains theﬁ}n%ﬂ}ndgglrgg%g%@l %ﬁ’égné’};d) uﬁﬁ;&? !A For each string
Tj) the M NTRACE al ert Thaseskilindi mlthmrt will ceonguizasevenbvatintians ioghel f or
i dentifying the ssystamyd3picteddn Higs @c Fodextanple, fthedidecBEorhMunichg@orcgitput at i on
result C(Tj).  Uetwagn e iap@3n@iICIE anhhutahpaated mBasy 103, ey, scussed
herein, the &alf%r tthgemeryat®, car berdlimindtede Thsdéaaball Elﬁn&laﬁk.&nd?:fbe?@é’erncm ng for
attribute-val ued sipui mgduleHat aﬁamacéomﬁmlowmmﬂ@mfcag%% réﬁté%h%@f‘gt%
alerts, for a parthetdrogerefiisr 201Vsihve the] @NRnRAEr20P R é&‘?&
present inventi ONcorhM@niRE8EYpAles RRR ﬁ&%hﬂﬂo&ﬁ&&f’ hiigt all the
attribute-val ued ﬁbﬂhl@g%ilsﬂlkosfd ttcgﬁ 5attwg$91?n et(\)vnsg'? 41 potential
user queries jm a&%ﬁ‘ﬂﬁ odm%duleqe{gah&]ﬂ\e ri'e(f nerator iy user queries.
After receiving asg,%g #ﬁ L 1 7 TN rllég‘é ps Fches f or
attribute-valued Strin @% § gﬁé’ "ﬁlCQW“E?Bﬂ PG % specific
user 10 query fro?ﬂr?gng psed f?’ésé’&Flirﬁmz't"BéW%‘ya?%row ng the
efficiency of thePdfP W@F‘é gy of commtationmow to Fig. 10, there is

illustrated a queryi NQTRYBhéreRdn

e comut s 9t g‘*ﬁw%ﬁg‘%ﬂ%ﬁ% ,fé"ﬁgﬁ@?“ o ‘m”i‘ﬁﬁpﬁszz‘“ce
e p i GF

(el s, el abace A %%E sy -J% ’.ﬁn e i 1 i

2 are denoted by ém: FTBC? "igenerawe 20bt i ons are

omtted. The %I er E‘Fsal lapute!@mgttbe vaiid atributcorapesed resul ts

stored in thé pres-t‘?,réﬁtbﬁhf@daﬂlééﬁﬂb%temlwaﬂabh@e2Q@f®t1step\/3'(lin Theevaluefit nodul e

101 issues (or provi deS) a user query 104) the alert generator 201 searches
the pre-conputed results database 1001 to check if any of the stored
results satisfies any of the six alert criteria for the user query 104. As
in Fig. 2, the alert generator 201 outputs (or provides) the alert

~ notifications 202 and alert data 203 to the 25 output- nodule 103. In
.contrast to Fig. 2, the link 207 of Fig. 10 is used only for synchronizing

the transm ssion of the output fromthe conputation nodule 102 and the

al ert generator 201 to the output nodule 103. That is, the link 207 is no

"l onger necessary.to invoke the execution of conputations.



30 Alternatively,, the pre-conputed. results database 1094 ARY Rt cont ai n
the alert conditions for all possible user queries. That Is, %1

preconputed results in the pre-conputed results dat abase 1001 is _ ‘
i nconplete. This may occur if a data mning programor statistical analysis
package is used to obtain the pre-conputed jgsults, as such prograns
generally do not 35 provide an exhaustive, tinme-consum ng and conplete |i st
of the alert condlt %nt§bf§r ?}FF |b| ser queries. Persons skilled in
the art will reco TPYiG In \H'g:“ {Fdageinstihe velid ghiytearaueand
statistical anal y%é ‘étb‘ﬁﬁ Yy gt tec‘&rth%ﬁmﬂg§ds fletermaingditoctie iovalidj ik, t he
queryi ng applicat | fc %é’ab‘Pé%’é(ﬁth'imﬂ/%mrlgihe valid dttritprté Val28)3h28

Fundament al |y, t h&FiBgSds declered tebeinvelid and dbalep avtficoionofretsb@oal ert
generator 201 %eFAbSEtfhealbccanmnmqmtsenlttree;euCtasstap 80P aHbivalerOf eonp! ete. The
al ert gener at or - 20dussefor el etritwes inhke stitp iShwé @cté’ﬁrhﬂ&ﬂto%eWaﬂSst sgtihsf Yi ng
the alert conditi®isddobiredtotpeoydidatwibare-FHidsuldLMd A&t %’g&‘ rdgddE” comput ed
S results, thus rpsddquegy 104 & stepsIgar response. I'n the par pre- conput ed
results case, since the alert generator 201 generates the alert
notifications 202 and the alert data 203OwedaRuln t he i nconpl ete

pr e- conput ed Tgesul ts smroeempnuwel ﬁm%aaputa?ftasf SRY3,darabgse 1001, some

of the alerts obt nay. not be
found in the 10 afé \Mtliél%a] ugsogp u&{ % af t“l 5P5°?L§§°)y

Al ternatively, § glene{)a orﬁ‘%%g 15816t TRverans- conput ed
resul ts dat abase heR &ﬂ"é“‘i@)‘z thealge gestesater t he al ert
notificati ons' a%ﬁ 'é? pres Vcﬂﬁé“dPseﬁﬂbmﬁmethMdutl li zes

t he conput ati's %“ '(%“t gs- tlﬂé”éltlte?ﬂﬁ%éﬁompmnss truegslysehe sfyi ng t he
alert conditi ons "f‘"é'%sto éattabueshaing eompased aflgelpythné‘*’haaluéound in the

pre-conputed results geher ator 201 ut lizes the
know edge of the qqmﬂ?ﬁ%%?%mg O(H' ﬁfr{ll on erﬁ?a\f}? 89“' executi ng

n 2Bl il 1 fr?ccutfa(% B o nft
éxiiﬁtfﬁg"?t;;'e"“ﬁe% v S s acfv UElee Satibe nmasnleral | 7. v uer
‘results by .sSear egl]g %(Sm %‘Etgh‘ﬁt‘éea%hsgs%@lwdhalwm%o t he

Al ert Generator uses f‘t%% é%fl tr| but e val ues known a priori and

prestored in the val i dietsupérbiing rile) OGS, Sljaieﬁl?ﬁssﬁrg@?bsuﬁ?fa%%ﬁ ed herein,

the conputation Wéiwlatribﬁééxﬁeﬁfn‘g%ﬁm&oéd%s oPBki Rcfﬂ, 'On as a 25

mat hemat i cal f ungimeRaluk; SliHg Ris'as st te’s lifheft ger greater
;iéi‘hgt h g al ues of an

than 1; v; igseitham aartr@r%aﬁtnt
attribute or v; 'r&uﬁf@trﬁ@?egbl@ I?f;?ﬁ% pgrstlﬁng ‘é’Hha?\‘ %S the set of
th| s defi n| tion subsunes the know edge

real nunbers. It IS appreci ate
utilized by the alert irematooaligOile, DRy X catans b hwe adsaltlif gRMAKAFOr 201 30
utilizes the knowriagg® ofd § suisfyethe foltovaihg ponsiraintst OrthasRONAGRESR) bet ween
the strings and latlmblﬂlcsﬁ.hzmﬂgﬂnbeaxdefvhlme(ihthtsfiﬁthIRrﬁ?t‘dtSitn %’% @bt a querying
appl i cati on. 30N eldabngnetiibuieed irf QriklREBEY dYRNLAT R fgaul ts 35

Those skilled i nvaine ofitiie difriblitcaP BIFRGS ﬁats%mi sci{%d@ a%ﬁ x& x‘e‘?{‘strto‘cg% hef a't ﬁ”
(0] e

condi tions that bheaddett i

six alert condi t’t}%rh"imb-ﬁ Mé[ﬂfg %lé\lb Wf'ﬂ % eld
results that ‘are,, mf c #he user's
line of quesgi oni. n: ‘f°§“ ﬂ'ﬁ e&&e@%ﬁeﬂm&k e user 40 does
not get to see, &M s‘%&’f‘?“é?% ‘I‘D@W?\E’IIWPMHT‘?@MMNEWSUH for April
2003 29 condi ti off ause the user fails to |ssue a query which may | ead

to the discovery of thgsfuibneonihat r referred
enbodi nent of thﬁnﬂé%ﬁ??ﬁ % Vet gﬁtﬁg vﬁ%;p% ig}%nbuﬁb Ife l.erts the
i

h W&“Eﬁ“ dSor h
Current 5 - sess Bt &v%“?ﬁtuefswn f%ﬁttﬁé ﬁwpﬁg shpl i cation) .

Fig. 11 illustrates the query| ng application of the present i nventi on

i ncorporating the "end-of session"” alert feature. It is appreciated that

the "end-of session" alert feature can be incorporated into the querying

- applications of -Figs. 2 and 10. For sinplicity, elements shown in Fig. 11




10 corresponding to those shown in Figs. 2 and 10 are deﬂﬁ}\e‘jlpﬁiﬁf he ‘'sane
reference nunerals and their descriptions are omtted. nodul e 101
now, in addition to the user query 104, al so provides session information
1101 to the alert generator 201. The session information 1101 indicates the
status of the user's interaction with the q%ﬁryi ng application 15 (or
sinply, the status of the user's sessi on). e session information 1101
consrsts of three Boolean fields (i.e., the content of the field is either
"true" or false") .hertinand pther pyerlagp ruhslnmaﬂ)esntdntteltblyehe alengensass2@N has
started, the secoribriexahple] mdteadbédetednehinglif ieer aioi¢ edllesSEIRHBPReNAS ended,
and the third fielanimeh wabesstrifigy Heoveie mistal@demfifdFendodmsfy. |t is 20
appreci ated that amripuesarcdorihien tdwaesthiagl ds may be set to "true" for any
given tine. In_addition to providing the alert-notifications 202 and the
alert data 203y the alert generator 201 &l@lﬂ!@ﬁu_en end- of session alert

notification 1102 to th,et,g%gy}ulggggétgo&f)&.ne é ?[‘?‘?h%m%“ws‘ﬂﬁléaert gener at or

25 201 al so provi utput nodul e
103. The end- of s(yi?l$n AR s A gbﬁ fd a%ﬁre% lforgﬁpgé’ ifg %}‘yr ng the
nunmber of MAXI NT chrpak Rul Fcﬂhecee 53594 The user
and anot her fi Id s ! %“Ef Erif ]Efr“ 90ktak) t hat
have not been! % ee S 'T] n re‘f‘@r"&tﬁ‘lﬂysP*W&"@H@“@&’%‘é&QMYaI ert 30
data 1103 cont ar n &FtFP‘(‘}ﬁé’la uehstringif fostigprepk milesis unaldata degideg each MAXI NT

and M NI NT al ert @5t 23 $1 i but e- val ued string) that has not been

alerted to the user. T I ser Vi he out put
nodul e 103 of strr hﬁaﬁeﬁ{/b\&;ﬁ%ﬁ&ggfmﬁ%%meﬁjw @F':H ﬁ%ﬁa%(}e{t haveIO

@ Qﬁléé
not been al ery %}sﬁ% elon gjh[ Sec }est t the 35
end- of sessi on aI er rp ‘RP l?térrgFStof each new
session) the al er ™ % elr?ﬁfc Hi *rrsusaf herlength piran atfribited M 1vI NT
strings provided fepgjed H%L(%elﬁ detiag déSﬁ@d@ﬁdnerp%Qttr@@mm fing al

MAXINT and MLNI NT ‘?*r g va 'f‘ velies ptherthpm ity Ingther wheds| fhe alegfgentrator ed
MAXI NT and M | VI NPO& (Figndhsselasts stong-RgenTiRyS) i ROATIHR) ssluShestringfS (dre user
“query. Wen tH@ i dpBi S)n‘o WiHd-(R) £ L(S),1antimeitherx00; (B0T(RLS) i red]) iR er t

generator 201 thaf k(% current session has ended, the alert generator 201

the list of al LNT st Ll t
Contai ning all Mg aﬁ‘@ éﬁg“ﬁ%‘w *reﬁg'??“'rl?f%gs“ alkel Afmberina nr or
His

M NI NT string tha l%e ﬁ'&%ﬂew‘ff Bt ﬁ%“e&?t‘érr:"(()lgenerat or
20l sets the §1d f"lérg ﬁ )i ne1S B L(RY>1L($)and neither out put s
an appr opri at appfegiated thas thedichreak ulesase netodul e 103.
Al ternatively, t h “Hre rt?t éﬁ@r%@ﬁﬁ@b@rcwd@ﬂer tlcttfmk ks maybetutifizechseen

MAXI NT and M NI NT by thg g/t senprateg 20 h&igedsion (i.e., presented with the
user's query results) instead of waiting till.qthe session is 10 over.
Alerting the User to a Range of G eatest a ast val ues 1n anot her

enbodi ment of the presd&hén embedimenhof the pregerd inwientipra el dlaragdnentaf20t he

- present invent9 on('gsﬂ)/g@nyratdsslmlypbmfaﬁnsaL@QI\&AXthQMIN pesaRINT.ed by the
al ert generator 2MINING, MAXTRIACE anbMESTRAICEI&fst iBagh bie Merti®gn to only
the strings that bededcaiped itedessibhersind Megver OlboRSiSHACS ahfaﬁn&[té%ﬁéﬁ val ued
and | east-val ued efngld, and b 86 @L&HthinfRM cBhBlita l'ca 5@ grt the user
to the strings thﬁ?ovﬁﬁeﬂ%‘iﬁp&t?&tﬂé s ' stv ued
results; or t9e tgp fid ex&'&ﬁé‘f ?ﬁ%ﬁ Ued -

results that over neration

| n anot her enbodi @Eéﬁgﬁﬂgﬁé ?gft?ﬁ %‘F‘ gs E%‘Bgecatr on of
, ) Egener at or

the present inven

201 generates the Ritiensarespastively. tPefesably, ﬂ\ﬁ@qu@eaplramnshr p

bet ween the al ert 301 gengrates thejalarigdn ﬂ@tfel!b\blegmdefﬁrrthmeqaéeMMélNlZS t he
MAXI NT and, M NINT conditions are applied. Simlar relationships can be

. obt ai ned for the case when the .general MAXI NT and general MLMNT conditions
are applied. The follow ng relationshi ps exi st between the alerts when the
MAXI NT and M NI NT conditions are applied: 30 i) for the same string S and
conputation C, an LOQVAX alert always occurs (or exists) along with a
MAXTRACE al ert, and vice versa; ii) for the sanme string S and conputation

C, a MAXINT al ert
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cannot occur along wth the LOQVWAX and MAXTRACE al erts; {1%%"2% t he sane
string S and conputation C, an LOOM N alert 35 always occ ?‘lg wth a
MLNTRACE al ert, and vice versa; and iv) for the same string S and
conputation C, a MN NT alert cannot occur along with the LOQM N and

M NTRACE al erts. 11 April 2003 31 For eachy conputation C in C the alert
generator 201 first generates MAX alerts (e.g., LOQVAX, MAXINT and

MAXTRACE) and then erts (e. LOQVILN, MLNI NT and M NTRACE)
for the string S %‘%ﬁ&ﬁﬁ?@ﬁm’gﬁ é)gﬁ%“ﬁﬁnﬁ@rMiNTﬂhﬁﬁqaltﬂtm alert

gener at or generat es th&aMifenlBtifiSation 7@& b,e(Q, b L HRGLLAN h the
- flow chart of Fi g(orldscritiftg) ti@Edm gwneds;;gi v a&%& oll ! 6t|‘° ? Mi -val ued
4 Qﬁé“f%r A { hat

string S and the gERRLHRLIaM 1&lu&é§sf 1201.
e i T iy S b
utilizing the ovefl aﬁ {f?j é gﬁ‘dsﬁﬁgggfrlfﬁﬁ IEeSP welys fos tagipatticelie over | ap
rul es database 205°BRY2UML tiebreak rul es database 205 respectively, at

step 1202. If the stri fI‘ﬁeSchmltd\ﬂf)ngg bpsdhind e ﬁé&?ﬂ@ Alof 201 sets

the MAXINT al eit pRHidatC@E] MPAKRIT Kied Bat thﬁINT?ﬂ 5”' ng S,
Mxi NT as themm\xmmmart A?the G4 & ol t 5
CO%{?IH%%@ era or sels

However, if the sjf ala?@'ﬂg 1eIP¢1§J AlertRatag) or ¢

the MAXINT al ert
generator 201 the ﬂgetl{ P%béyra‘ Edgl Ptﬁﬁ“@alﬁwﬂi"f’ﬁh’tﬂf@a’taﬁ'§ﬁl es the
LOQVAX condi ti on lﬁ%}.‘f kealedt typei(be-stheicapte® a0 and t he
conputation G at E‘Esot ieé Afﬂ“’lt ds"PF'ia M&W%lftrél)ﬂfatﬁ‘ltqr'the alert
generator 201 156t Retey JCEW% ﬂum AKENT alen; IWINENT didst Dara C, to
"true," and out pubBo¥ Relerepseiguse nopfexndisfor He MOMMIXalattend sdaha and t he
MAXTRACE as t he Mibawmedluemem&l ra¢ognize phat A07 podsihderoakprekdnt e string S;
LOQVhx i s not foushdvealpst mfmn%d:ﬁkmtl&bgmsiﬁ@h différenttiBgichiOQVAX and
MAXTRACE al ert nopdrfifiengons to "fal se" at step 1206. The manner in which
.the alert g rator 201 generates M N alerts is described in conjunction
-vmth the flow chart of Fig. 13. The input nodule 101 provides the
attribute-valued string S and the conpOOMAXCEAditeéh t0 the alert generator
20l at step 1301. The ale r r. 201 firsg attenpts to find .a string
S;h,,INtrrT that Y’S?E’iltl ﬁ' fsbgﬁﬂﬁfﬂp ifign iSdisad £9 £ %in@)gﬂﬁtm@lts and the
conputation G e having §F‘-’Ia§—'}§t Yalyessestthatayerlppsvish therstrings st or ed
in the overl 3 r ud eﬁsﬂélﬂ&@éf Fheteanstring” andetattaiktervalued sttitgihase 205,
respectivel y,%at U ntarshangephly harsirs $tring Sy ddrbixIAisTSs Bfe EOQMAX (Be al ert
generator 201 set@) conditiamifiand ehkyrif thedolidwingtorstraintrarCsatisfied tforie, * and
outputs the stri rigng;pespecifiedovenlep MdNidiTeak rates): Sabgul0ovesiapPshad i on C at
step QB05. Howeveli(SiidoMake>S Ci(PNr Sl MriNgdNF ovrldpping SURGs appd&idb®fiht
generator 201 setthe LOQNIAN 88hdaticerdan B hiattienditicAlly dHafacterizb®as (halG] at step

1303. The al a0t %aﬂﬁﬁﬁf@drﬂﬁuo@pﬂ-etﬂ&ﬂn%&l&%ﬁxlﬁ%n{éHﬂga Zt:'hng , ~, OQW-N
condlitlon an

correspondi ng M NTR. ACE'GpnneRin ‘yhllchﬂlf aé!:rhmeraﬁ@r 20 nganeratésdrOQMAX st ep
1304. 1f the str |§|@1585 devoribedin eonjungtien with gheaflay bhayewfd?lg.tﬁ)l‘l‘hZG)ﬂpuset s the
LOQM N and M°NTRAwgdue 01 providés thealen gendrator 701 wath'the geery 184d out puts t he
string S; ~oQ\/I N aonsibiing ¢ ditribute-valwbdtsaring S, and a set C containing M

computatlons {C1, C; ... Cm) at step 601. For each computation C; in C

(1 <=i<=M), the alert generator attempts to find a string SiLoqmax that

satisfies the LOQMAX condition for the string S and the computation C;,

utilizing the overlap rules and the ticbreak rules stored in the overlap rules

----database 204 and the tiebreak rules database 205, respectively, at step




10 string), ahd e

5 and the M NTR ACE as the M NTRACE alert data at step 1?)‘?1‘ I—%\eﬁver i f
the string S;~oQM ~, is not found, the alert generator 2 grélt he LOQM N
and M NTRACE alert notifications to "false" at step 1306. G aphical User
Interface for Qutput Mddule 10 In another enbodi nent of the present
invention, the input and output nodul es incl Ede user interfaces for

di splaying the alerts, as shown in Fig. 14. “ft is appreciated that the

i nput and out put modul es fundanent ally represent conputer storage

| ocati ons. Consequéit Ifjthe nleergenamertahyindaite Sioie FoPOERbMBGtatiBE Cyser
interfaces into thbke LOQMAXerd n&ifidatiphl fornddiicd fo “iald ak@p 6 #af8MHcCt S one

- such possi bl e i NCOiMY SidAx Y outpiRtl S MRNLOOMAX a8 418 rsradmpRaEn 15 MAXI NT
and M NINT condi t is@pSc0al HowRRbS, ‘?ﬂheglc?f'éeﬂérato'?tz S RBt é' hed for

th wh tsh
apgl fgze Thgnl rstpﬁtyL gjﬂfgzr'\@ﬁe @M (ﬂ?ﬂﬂ‘é aegtylgﬁﬁt B&U‘éd string

20 S contained i nJ lte 3

conput ati on descrl H‘Ho r% sé ﬁ evﬁ"é 8rb S&tﬁtﬁntqtgctbmw I n
the text box 1403, ftﬁ%g%&t&f“ dﬁ‘? é“ciba"ﬁlpé%l k witte(ieeder t s of
the conputation CME Y st fromthe drop do~ vn Ilst 1402 by the user.

That is, the qgtput no S |nthe
R o ‘*‘”;tf@t"t‘% it géatt B
"clickabl e" butto gm hﬁﬁo Cath nt ‘,I‘S R ACE

when cli cked and th tsal &% When
clicked) and "cli¢ i‘%@b CzQP ’II‘PE ‘ir4 B‘Wt Gi‘ef"yéﬁévbl ed,

i ndi cates that thé&" g‘F (t Q YRt 1PrCESomgx)- 1407 (when
clicked, proviles the I\/AXI N T string at the end of a MAXTI RACE) and 140%

(when clicked, provides the MNINT string at the end of a MNTRACE) to
easily access the alerts generated by mm_%%rator 201. Thus, when
the alert generator ZOthw@quM&‘a{hMm&Jseﬂoﬁﬁi@%hédé%gfahﬁﬂnb&tﬁe out put

nmodul e 103 det er mivaRed kiring MaviVEMildYEalvalubd SRLR that 09
attribute-. val uedth':etl;slepg éi ?zftf’éﬁ tlﬂ L%ﬁwgg ¥HE User

~query is the ppxi lggll1 Mo ansﬁrgrr}g%?re SS“T ta). If it is

the user query, E S °@ St Bhoas obfalans e e S n
’ : g I%ﬁ%r BRPIRG Ry Aris §PP‘F?§§‘eHé§atbeen
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fou'rAt\I(Cj)rI di sabl es t aﬁ?& . 'r‘?“f Bhe at?&'cmaélaﬂlYe@at%éﬁrmeé%thedpcam ert i

407 that provi des TREYRSIGHIUY £ némgtaﬂecaéﬁumafum BENBMXTR. ACE, i ndi cati ng

that the user2guery 'S'Ihbﬂlaﬂﬁ&lﬁﬁhﬁéhﬂ‘t@méﬁ%cﬁbﬁ i@f? §r , no ot her
query related to LoR)MBQhiehts BV Sin%oﬁﬁﬁao gfm the
result to the userfhg Y mofRIRS 84 PEVideé th 2 2042 ?121?

MAXI NT. However , bns'i g% Lk tgl §g8§ ge@ g@gf‘ l?f't}t?e

equival ent to the é 5 AWM e 103
deacti vat es tgg p % EL )a tl 14 (t {]@Pgﬁtlpgcmm a MAXLNT
s-Of %‘i o1 ﬂreattemw@ to tht%ﬁﬂméntomd thahe
pictorial alert 158 ' %thﬁ pejtien fardhe yring §@ad the commuation Gitri ng) . | f
the alert generatB# 1‘?9&“&(%’5“%'{“ @%@éh%qlﬁbrmumsw@tmthmvdrlapaulean t he
al ert generator 2databpse 204 puchthe dicbreak piles datitmke 20% réspedtinedy, ansted 202, and
enabl es t he " MAX" Ifithe alert gendator 261 fihds the SpEsMINORIY e chapuditiRlGthet he
details of th& st LOGQMEY alefivaxifisatidnstoy Clig séthe “trG¥MAXteporidianti @t dtlng (S, C )
when the user cl i Bkso\aR is digput MiNfie OO malé’r%ata'f&& 'iat r(f’%tsE e user can

i ssue a query for 7@41€I{§v§vé\téﬂ,gf&e'al &mfme ndth & b“ttO”
]t:eature Al so, thg)qhg ﬁicgﬁ r{%r n |P’§

or the string 20«1§1 f['hm)t a%a c |on result
C (S, Mx~rrr):=for th y-varue rzfrﬁép§ {?‘i\ﬁa 8 Ay the

MAXI NT condition for (S C ) when the user clicks on either plctorlal al ert
1406 or-1407. In.addition, the output nodule 103 presents the 25 _
conputation results of the maximally valued string S;Maxirrr along with the
attribute-valued string S in the user query, thereby advantageously

all owi ng the user to exam ne both strings together and, hence, to

appreci ate the rel evance of the maximally-valued string to his query. Wen
the alert generator 201 issues a MNNT alert notification, 30 the output
nmodul e 103 deternmines if the MNINT alert data is the same as the
attribute-valued string Sin the user query (indicating that the user query
is the nost interesting string in the data). If it is deternined that

MN N T alert data is equivalent to the string Sin the user-query) the

out put nmodul e 103 activates the pictorial alert 1406, and di sables the



35 "M N' button 1405 and the pictorial alert 1408. HOWEVﬁ)A i.lf 69%3 is’
determ ned that the M N NT~alert data is not equival ent PHILC0S, | ng Sin
t he user query, the output nodule 103 de-activates the pictorial alert
| 406, enabl es or activates the "M N' button 1405 and the pictorial alert
1408. If the alert generator 201 does not issue any-M NI NT al ert 11
April 2003 34 notification, the alert genera?t3or de-activates the pictorial
alerts 1406 and 1408, and enables the "M N' button 1405. The out put nodul e
103 di spl ays the détimid@ ofi thdlsThe naridble-GOM ibcreatehil biy@e bhgep M N
condi tion for (S, @t alMoéthetcompusations i Chavobechd@ali Mt (i. UL L 01 a1 4RQ5. 1N
ot her words, the uggr can issue a query for the string S;~QM ~ by sinply
using the "M.N button ea&s&gl Al so, the output nodule 103 displays the
correspondi ng M NTRACE ¥t 1Y plpi gatg itsqif sonpiftpesk thies gub-diellsdf dapl ays t he
conput at i on resul tforsach.copmuiatipn {6 The firsh eldi contmisithe desctptibmofithag S; M N~NT
satisfying the M MNomputasioniGii tha s¢aond (igld njaimitbe atititutersalued biriglss on ei t her
pictorial alert 14@oan thaGatisfies taalHOOMIEN cdrlditicnfopthe ingdyhery!1083amar esent s
the conputation rebeittisl fofld téweains diermblpatatahuemt st (9, agyS).M-H NT and the
attribute-valued string S in the user query) thereby a}évant ageously
allowi ng the user to exam ne both 15 strings together and, hence, to
appreci ate thdorel evance of the m ni mahNyXaNvebnaliiohng to his query.
Comput ati ons and User Inpterf for djfferent applications In another
enmbodi nent, the queryi r?g‘ej\‘;?sﬁggt‘?o&ﬁ“@f‘ 13 peedde dacatdia stng qbevingon can be
used to query and &tetNaluad Bisittne thas BueHapmusithithe stying i bedssts quegs i n
various ki nds of @ad &here dioatenywitharstringhaving altesulygapter thah ryys @rati nt er f aces
. speci fically i ncoopyeransdhe stringiqe A stpog Sancne satslies thedMASINTQS, ggndl e sports
data are describbedohditien if andlonby iftles follbwinposonstrahis arssatlefddyTskosieeci fi cal |y
to process. vari opse-sypoified cletlap andtidheantds): SR MG =8 bovz@68" APPl i cation
The querying appl iGi@wSfrPE=10)P) FoeAPRHinds WY 6rlaBping AL RFRY SHE PO essi onal
or arrat eur Eoccer t?émgry%hm?g@m&g&ﬁ%ﬁbfﬁﬂ&ﬁh?a%{ ° I%‘@ﬁgw th the
nmeans to ask questiheR&ird ¥ Q0L AbveriapSingd ergat i on 30~ occer
~ganes. Accordbpgl Yurirs pQe %piﬁ%ﬂﬁlsﬂrﬂf; gihedéd% & %égﬁﬁ‘ggg .Jtii ?ﬁoéagoccer.
ganes (hereinaft e'MARfHQ [BHditi8n b %aﬁ%ﬁggzal Ahata L‘ggi trh E)% y treating
the soccer data ag gicollechion o fpd“l‘?ﬁjgse nlé ésg-ug ?Fsig 8beci fyi ng
attributes to des%faﬁe@?lM'lSﬁﬁ'[l[ OUCHES A e (f@g al %‘Hg.m%’ﬁ\% RS
defined as the actlvity occu r?‘ﬁ@l R PRetnd moge wan gug glebH mAEpPme t hat a
parti cul ar team-gé{“élgthe ball to the tine that it loses the ball to the
other team Tbfis, the QheinimngpiByiich tedldEenci@ 198FiLL chQx%&@SSi ons,
with one of the t WAKERTRIGRNS B&clb&Bintdagjubdlidn SHh YR PRFSESSEOM: 11
April 2003 - The input module 101 provides the alert generator 201 with the query 104,
consisting of an attribute-valued string S, and a set C containing M
~ computations, {Cy, C; ... Cy} at step 401. For each computation C; in C
30 (1 <=i<=M), the alert generator 201 attempts to find a string Simaxint
that satisfies the MAXINT condition for the string S and the computation
Ci, utilizing the overlap rules and the tiebreak rules stored in the overlap
rules database 204 and the ticbreak rules database 205, respectively, at
~ step 402. If the alert generator 201 finds the string Simaxmr for the
35  computation C;, the MAXINT alert notification for C; is set to “true” at
step 403 and the string Simaxint is output as the MAXINT alert data for
computation C; at step 404. However, if the alert generator 201 does not
find the string Simaxint for the computation C;, the MAXINT alert
. notification for C; is set to “false” at step 405. The steps 402-405 are -




35 The attributes and their val ues for the vari ous touc cl ude:
"team 1- nane" being the nane of teaml|; "team 2-nane" befﬁ@nqﬁgbgane of
team 2; "l ocation-of ganme" being the site of the soccer game; "natchscore"
having val ues such as 0-0, 0-1, 1-0, 2-0, 2-2, etc:; "player-who-has 5
bal | " being the nane of the pIayer who has tge bal | ; "game-period" having
val ues such as first-half) second-half or oV rtime;, "team ahead" being the
name of the teamthat is currently |leading (or winning) in the gane;

"t eam ahead- by" haepaagedvat eeeh comphtation T; i2C (eke.i <="NipFhphapgile r€Gei vesbal | "
having val ues suclin@smpates by oné ar tgp40Eitilsliedthe doparaibkin ¢ R i n, 10 .

corner - ki ck, goal HgkgHUealEWRh (ic. fllj’M)-aE geghoni th" having val ues such as left
foot, right-foot, head) chest, etc.; "location-ball-received-vertical"

havi ng val ues such as sz%%dataé‘ﬁ@ﬁﬁi’fiﬁéfsrﬁfd’tfﬁeF'd%ﬁelds of data

at t acki ng- ni df ? el éowacaepa@maﬁgn £onbhe firsh Galdicontaina the-desergitiond{ter | zont al
havi ng val ues suc leomputatightCi, the shtbad field aontains the attribute-valued string

"l ocati on- bal | - gi \Saupr-thasttisfes the A XINT vaiditen fewthd inpul qzrago4, and

def ensi ve=zone, dehethsidfecldcatitaial the catdpackiongesut iSplshngy. at t acki ngzone;

" ocati on-bal-l - gi ven-up-hori zontal " having val ues such as right, mddle or

| eft; "total -nunber-of dribbles-with-left-foot" having val ues such as 0, I,
2, etc. ; "totad)- nunber - of dri bbl es-w t thHiImTFCBchﬁﬁon havi ng val ues such as
0, 1, 2, etc. "totaI number - of def enders-tackled” having 20 val ues such as
0) 1,.2, etc.; "last-toUeHMRNRYF C‘?fal&‘i"?fg‘s\l“é?%@éo@ﬁc"rﬁtﬁ%ﬂgﬂ‘flﬁﬁéﬁaﬂ-

ri ght-foot, head, vahwedresulitrein that pyerlaps sithcberstring inthagsarisl query, suth as
bal | - t ur ned- over - ﬁhﬁrem@mw&wﬂmb@dﬂgorqselalmsaﬂlenr.g.oﬂihtcaterlepmt ed, goat
scored, etc.; "padbe stnhgndédstfing Siaainsptisfies thaVHNGRT ($ieCiptandéitionri€cei vi ng

t he pass ; " SEH | agd oplydf therfollywinpeahsteiint avd sagsfiedy % some pee-Gcifiziue; and
so on. The. attri lwtdap anbtidbbeikrules): SaanikPE SAPgHRaAd @NSM &) <edgge:

"teanl-nane” bei ngod 41EstAAFEP 6lerlappg the stHR2 Bt PReferd €i'ynﬁte [Rg're of team
2; "l ocation-of %Bﬁditiiaﬁlcﬁi%é e?ditzeci&i thteiraioiﬂﬁg%e ga .Mm T 019% °

g e

havi Rgdvgl :Jles SUC‘i‘h@sinQ (St €=G:(PF T ’all%tr |
t/woucte had ; g nc " 190 §€c§a‘t giat 2NN ES can 8 aKers
0 touche r thﬁﬁ;iu e{d as ogzﬁmi iénun;‘i %e“ ° aving

val ues such as fi &r ence"”

i ndi cating whet he dnLg cfnﬁﬁ;? g 1 %? léa%FnerB FOIE 4R AV t he gane,
"t eam ahead- by" h&AIHE° 'if/' Petre qunipjum strigg,. - hovv-team 35

began- possessi on" havi nghevadninesinswisioh dge aﬂélfﬁgenetd%ﬂm%ﬂﬂﬁg)a gefidra@t .

freekick, throswi MININTgertKis@éscribealin Kérﬁtincti%h%xth the flow chart of Fig. 5
“pl ayer- who- beganrt@.sseaﬁlntutiuiebﬁimomesﬂe%rpgen& %r@bﬁwati th r;bt‘ n the

possession; "l Ocakbﬁﬂstﬁfgﬁﬁ‘%ﬁ%&tﬂﬁutt&%m\éﬁﬁ l%) AVt Béhedifin g

dlef ensi vezone, Sgtliihié‘ﬁ ., é’ﬁ? ﬁfzﬁk lm €e§ hccoﬂipu&tt Ak zone

mi gg?tel 8? I42f posse <8 %ﬁ?ﬂcréﬁ’d«gg JerP g@w*ues such as
def ensi ve ré fr ! '}geﬁéi“ RMAUOTH df i el d
or attacki ng- zone '”‘ %&&i e ng b beby "E'Gﬁﬁtai“"dlhgiﬁ%’@ %l ues such

as right) mddle shles ért@basei?- &é%gleﬁsﬁbr@kmﬂeﬁéaﬁmgem,me@uew as 1-2, 3-6,

or 7+.; “dribbl e§t°By5t°8aIrfnhc Hen iganeratar 20k findsthe siging SiMindr; fopthe5+

" passes by-teant kampntation s itheeININT atest itificationTor Gris et to “true™ at step

" pass- back- by3$ eai503 laad ihegstang/ Sisnaer inoutpat awethe MINGH R latepidutefor of

def ender s-t ackl edcomppasien € uostép Hov, i HoweadrLi€ thesaliehigensrabor 201 ddes witC. ; _

"l ast-touch-by" beinddhé Beind 3RS fdriee & uant@,mémmimfaiéaﬁ bal | last in

the possession; h@ﬁﬁaﬁﬁin%re%%% “fzhée""a@ § SJeﬁi 5 50

bal | -t urned- over - tra?eg&gqgleggc CBEI?FI&IEIS{\ va ’%IE” t enpt e_d_.,
ani havi' ng

goal scoréd, etc. scoring-o -cre s of o val ue;”

and so on..Various conputations nom1nust be defined to enabIe t he

conput ation nodule 102 to efficiently process the soccer data using the

soccer-specific attributes defined herein. Conputations specifically 15

designed for the soccer application may include: "nunber-of touches",

"nunber - of touches-where-ball-turned-over", "nunber-oP

t ouches-wherescori ng- opportuni ty-created”, "percentage-of

t ouches- wher e-bal | -t urnedover", "percentage-of

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

touches wher e- pass-conpl et ed”, "nunber - of touches where 20 pass- attenpted
"per cent age- of touches-where- pass conpl et ed", nunber of possessrons
"nunber - of possessi ons-where-ball-turnedover™ nunber of
possessi ons- wher e- scori ng- opportunities created " per cent age- of
possessions-~ vhere baII-turned over percentage of

o o T 1 o Y I . )



30 The users are now able to use the querying appllcatlog @?ﬁ)preSent
invention to find hidden patterns in the soccer data by h% & vari ous
soccer-specific conputations defined herein. For exanple; a user can issue
a query to deternmine the percentage of possessions that led to scoring
opportunities when Player 1 began the posse§§|on after an 35 interception.
For such a percent age-of possessi ons-where-5Cori ngopportunity-created
guery, the user can use the graphical user interfaces of the input nodul e
101, as shown in Figememed by ogepiesiep $0feuntib piduf the icomppaticesih Aeavef

possessi ons- mherebs@oduﬂgumbbcwUumwmytﬁq£SWkd and t he val ues player 1 for

- the attribute player 1pols %sf% i nterception 40 for
attribute hovv-team an- };}gl Stsrﬁfd eésﬁlbﬂe@ﬁéﬁdatafqr Apri |
2003 37 transl te§ ?“%‘ IeI dirshiieldgqntaingehe descopiemoither y

(conput ati on : pel B’é‘ﬁt‘? a0 G "0§F§€§§ figldconlpias theqtsibpisgiabysdotringni t y- cr eat ed,
pl ayer who- began- p§9~§@§"§ hsaﬂs W@Mrﬂmﬁm@lémﬁ%é@lnpmasH)ban¢

i nterception) and thsbiddeld eansains e cquoniptionreseCESinguatt i on nodul e 102 5
(Fig. 2) for computation. The conputation nodule 102 (Fig. 2) conputes a
result such as 25% (9 scoring opportunities created out of 36 possessions)
for the user query based on the soccer dMAXTRACOENdi cated herein, since the
i nput rnodul e 1 al so s% uerg/ to query to.the alert generator 201
(Fig. 10 2), the u % g\ég rdered sehf sings Teehiat-ebvt o t he
user query havi ng ’ﬁ? Q ( sqt'éQ%StLQ@MM(TBsGI)thrfor t he
conput ati on per cenf NGT ($uorGihgA bppativelniToy=8rBated. In
other words, the é]ﬁ"éagpﬁ ﬁ'b%ﬁNdnaﬂﬂfTrt%éleiﬁSéééKﬂNTr(W&mt(EbrTlal erts the
user to related s Re)‘g: tion prablesahg wratitortizst throughedlbsverlappingd resul t)
and/ or 15 | eak? (nwmsivﬁnéednmmally yalgedbqueng Hppastimmilyiveled hereby

provi di ng the usehawltturmtdsevalecd wesale o Balbovarlagping qliceire] S performance For
exanpl e, the user woul t,0 th resul t of t he fal rel at ed
query: i) Least-val Hed‘i‘h?ﬁaﬁk@ "&b‘zt{'eg &R a@qgmw %%f: out of
18 possessi ons) for e1 efjllgﬁmﬁfﬂ@t n@hhhe flayichart of Fig Bedbagauer 20

. possessi ons- %re- 85 AL PEpYidss thep -&?P‘é{é‘t"é@lm With therqugho Qﬁeganpossesm on =
Pl ayer 1, hovt't eaf?'¥f éﬁ 818 altdlyteyyalued Fﬁﬂég§e§nd|thquc¢vmsutbyomseam = 3- 6)
pl ayer s- who- t ouch&gu§al-+-Guk dtesten 801o fios cachsompuietiont: in G(lsei <t Mpl ayer 5,
pl ayer 8, player gyea%gqmraéw attehpdd todmd adV ATRACE mrihe $trivg Standnhe t he

out put nodul e 103computativop atiticimgitheowriap hilessdnd wisetichredkaufeaeosed s Shown
in Fig. 16, for tthe ovedaerulespiatibast 20dand ThetichudaRutlesastubge 208 di spl ays the
query in a te3& uatespertinelynatastdpes2. HOthe bfsdlgendatr COMBHARME MAKTRAGE I N t ext
box 1 602. For eamtmqmmmﬂdam.,mwmcm&%&lé&%oﬁlf&fé%sééi% user to

the hidden 30 pat tteud'tst s@pubsaﬁ@&@wmeﬁls%ﬁu*ﬂﬁst%m and M N
buttons and "cli clqefldata Bt %&ﬁﬁt%or@é,%%ép%é? S & enVthF;& Fig. 14.
Tenni s Appl i cati Omﬂa&s%@mmmm f? ron can

provi de 35 prgf esg R APE ggg%ga 1catt%n?'?rsc i s%ﬁ)d%%; ;%ng pﬁ{ sonnel, fans

~and the |ike vmth

i nf or mat.i on about t e da ar SRS °'%8‘&69’B? |<ch eI of ‘the
data col | ected fofl§ ‘Hﬂlga g%é{rﬁﬁ’ép XPP%Ft%t"é’f r‘@&lﬂ ofhet he tennis
‘data) is 11 Apr?qm%ﬁ*}”@ ¢ Beadasl withdhe g M)ms siep8fis data as a

coll ection of shots an vari ous
hot o' The atgg ) b&&@h&%ﬁ%&{%@ Akl H?t?'t’tﬁ& &:g:éﬁ%%%b f&gﬁgg arl ous
"player-1-name” bgLagalRqfAd th gé/rofs rmg j err- b % ng the
: each computation C;, the first field contains the descnptlon of the
computation C; and the second field contains the number of strings T in
the MAXTRACE. For each string T;, the MAXTRACE alert data o



5 nanme of player 2; "location-of gane" being the site of tg 15555 )
"set nunber" having values such as 1, 2, 3, 4 or 5; gane n-set"

havi ng val ues such as |, 2, 3, 4, 5, 6, etc.; "match-score" having val ues
such as 0-0, 1-0, 0-1, 2-0, 0-2, 1-1, 1-2, 1-3, 2-2, etc.; "set-score"
havi ng val ues such as 0.-0, 1-0, 3-2, 5-5, etc.; "game-score" having val ues

such as 10 0-0, 15-0, 30-30, 40-15, etc.; "Yerver" bei ng the nane of the
player who is serving in the point; "serve-fronf having a |eft-side or.

ri ght-side val ue addlsmatlgcbumberoneldatdlﬂ%ﬂi ﬁ)rldéhhfﬁng/%'e‘é% T,angaks" having
val ues such as upsecdadvdat@ TicRVRA the dobiPAGHiof red&aKS); U hi’ ng val ues such
as 0) 1 or 2 ; "nunber-of shots-in point" havin Jalues such as 1, 2) 5)
18, etc.; 15 "hori zont al -1 ocati on- of pl a%M’Méﬁw ng val ues such as left,

center, or right; hormmtc @ém o &%chs o Wiaagr, Vgl ueg, such as
s R ghgrﬁt a,pes e sueh as
"vertical -1 ocati o% ﬂ% la«iﬁﬁ N té g N ug ‘%’éerB%th‘i%Tba‘s%lTune

N

bet ween- basel i ne ININT (Tn.1, Ci). The

"vertical -noti on- ‘H'é‘(t} useré‘tﬂ&?eé@‘)ﬂsh plhpuerlappimewar d) or
no- notion ; vert V‘VZ*UCH&\VPWQ T\halnuesmélyermicftmryward
backwar d) _or - tbﬁleast"‘ﬁmefizewteqfallmﬂlmrmwaps1 having val ues such
as left) right, or no- mangttmmaﬂ A08heh éﬁttg er- NTRAGENY va) ues
i e SRR o
such as ground-st[o &@Peq?l—égeun%@mg gg(ggg?s e, etc.

féelal compfatiqnsn- p0| nt"

"f orehand- ba%han
bei ng the nang oflt'h 2pl rat\%ﬁB nFetgach sprputationiCeio Gfl <30<¥A), ous
conput ati ons now thElertgenerator aiempts te fadp MINER AGHfort the swingrfoahd! the 102 (Fi g.
2) to efficient! Fommyeaion Ginutilizingthe oxenlap rulessind thettiubréakmnles stopeiinf i C
attributes defi ndhe pesrlaprulesdatpbase206sd tpaizbedak yuldesitgnee 209 t he tenni S

appl'i cation may ireeatiely, atstep O02.01f thv albargshicratonmbfindsthe MNITCRCE €T T or s”

- "nunber - of skt S fpr theeompntatige G fth SMINPRNCE &lest noﬁﬁ‘éé%%'ﬂtf@tgé 9t to
unforced-errors” “winlatwep 203 mdnnemm@iétsom?fhe R!t\ﬁ%‘a‘-i

" per cent age- of Wi dagi fog cofipiitation CPRTs WOag?ToQufeveroﬁf'tHQal ﬁerat

"di fference-in- cames hdiriddoms MINTIACE $orRB 4Rk Olithe@i ? é)%at each
shot in a point GH Adtiith@Sn BAYRN st f0« f&l@@ zﬁ‘é[e lf 3 9(69' 40 The
users are nowsablrepéaed%ﬁeéch%o {at’bﬁ'% ﬁP@ iQaEkaitgP 2 ﬁg i1 2003
39 present inventjQBmbed b h tﬁﬁﬁ'?

enpl oyi ng vari oug,Le ggltswi[?lgﬁcfe,t efwoga %ﬁpl h CHeMPHEHORRINEY eFor exanpl e,

a user can issue a query yer 1 performed agalnst pl ayer
2 while hitting forehdid MINTRACE dldredse ¢eslbcssistsdFeno RlsYRldsbrugs up 1 5

break. For such dompeichoompi@tonTeing a v SiG) cal user
interfaces of30t helepeditig %@I&@&%f%ﬁ%ﬂﬂﬁwewddaﬁl&gpd% ﬂgpéem the
0s

~ conputation dlff@bﬁlﬁﬁnmﬂ and values
Al ayer 1 Tor t he catbd thl Ci,t%”ét‘;tff‘“::ﬁ??ﬁér% e °ﬁt .

f or ehand- backhan E&k% % e trlbute 10
breaks, 1 for the, mg% F B’ $ ’t ¥ 101 (Fig.
2) then t ranggat ? oé& "EB gt Tignd é\ﬁﬁ“f?@dq‘té@rf}ﬁld |
(conmput ation>2 dil9%t Fgﬂ?B“?%°%ﬁﬁ?¢ K&di ons- to- p0|nts won- and- | ost,

pl ayer 1-nanme =-player 1, forehand-backhand = forehand, set-nunber = 2,
breaks = up, nunber-of breaks-up = 1) and provides the user query to the 15
conput ation nodule 102 (Fig. 2) for conputation. The conputation nodul e 102
(Fig. 2) conputes a result, such as 7.9 (contributions to points won = 11.0
and contributions to point |ost = 18.9) for the user query based on the
tennis data. As indicated herein, since the input nodule 101 al so ‘provides
the user query to the alert 20 generator 201 (Fig. 2), 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 computation

di fference-in-contributions-to-points-won-and-1ost and. In other words, the
querying application of the present invention alerts the user to related
scenari os where player 1 had the best (greatest-valued) 25 -and/or worst

(1 east -val ued) perfornance t hereby providing the user with a better
under st andi ng of player |'s perfornmance. For exanple, the user may be
alerted to the result of the followng query: i) Least-valued result: -14.6
(contributions to points won = 21.0 and contributions to point |ost = 35.6)
for the nodified query 30 (conputation =
d|fference |n contrlbutlons to- p0|nts won- and Iost

. o I T B Y b1 o

pleyerl-nane = pl ayer

M .



11 April 2003 40 CGolf Application The querying applicatiqnagf obhs present

i nvention can provide professional or amateur golfers, coaching personnel,
fans, and the like with the neans to ask questions and obtain insightful
infornation about S golf ganmes. Accordingly, a |logical nodel of the data
collected for golf games (hereinafter referped to as the golf data) is
generated by treating the golf data as a collection of shots on different
hol es on various golf courses and specifying attributes to 'describe these
vari ous shots and holes The attribuP&ﬁxmnﬁunmame§@hges for the various
shots may i ncl ude: ?%% Re: of shot." @ #ggevalues such as putts, chlps

drives, shots- from f ri IS‘F‘EFI IR pgrator primarilypesforme theon” havi ng
val ues such as dr it B alributervalucd pisings thabsatisHyinecinmge védge,
putter, etc.; "di §h%ﬂ6éme(§@|f nkgrté, ohapimtigulsninpetsyusne HnasoGedmbeBipn20- 2S
feet, 100-1S0 yar ¢ thaa@esastvyatials theajuerying dppliasticarcaafcompote ant aii 410 vaI ues
such as green, |idheattributeusined steiagysatisfyiyip)thé slentgenditios fof all p¥@Htialet C.

"l ocation-of pi n- heei @erieain’advandenge. yelfliRand peibr &Sade8iting vsbiiferieT cent er;

"l ocati on=of pi n- veftdrireddhVinga¥paifioder@serp Uabales g%ﬁ’&atopﬁa?é?n@; fd?r m ddl e;

"qual i ty-of previ Quaba@maluea%mrrgg SHBIFARS thRUtdh @&dﬁﬂﬁl fo usdf bad ;

" previ ous- hol qgerfq%lryemﬁ th ,leagré/@g ePHEHtsP e g HEB, th IOar bogi e,
doubl e 20 bogi e, &ffcie cy‘H s &ftgg&@aﬁlﬁgw ng va e 4R Fi ver, |long

iron, short iron, pitchi'ng wedge, and so on. The attrlbutes and their
val ues for the vari ous Thohieg now tach)ut)sthem;nliumzituquuerpﬁhgapbﬁ’délnaﬂ val ues
such as 3) 4, or $fthe'presegt invedtidnokkich paviongputelthesles ¢6MiAdnsfdSalyar ds, 208
yards 409 yards, pesdgible usd@ehwnlaﬁvﬁﬁeh%&ntl&l@\”l u%r;bﬁ?gsa ICBRJHV ue,

'wi dt h-of fai n9ay Figla0iddgs & pRASIAMMLE reddl Qiatﬁ%hééeIOOI tét

hol e-wi t h-troubl e’ mnlagovaiugs::spﬁﬂ ﬂat %fe&nenfg 'n u?f:,g? ;" nunber - of
bunker s- ar ound- gr%SﬂespGﬂéﬁh %o MR é‘ﬁﬁ)vﬁﬂﬁ 1gs2aed ot éx Eamer ergﬁ of green”
Eav' ng val ues suchyagra} s heit glesci"l tlorf‘sage mltw‘d gc%g n'('j green”
avi ng val ues sucl Qes 15 ’th rp_ rpmcfd ?Sél 0] Btreg havi ng
“values such a 0, abafs &éé ) Iue
si de-wi t h- ou OuT %ﬂ"ﬁ 15§ P H?)at%?‘h or none:

"el evat ed-t ee” 36 Sea’ @EﬁP@EH‘edﬁWltﬁg a yes or
no value; "size- ofi atg %S@r} héq/?h?(j %nu%t*w&qre@sesghﬁaamsﬁmwmhqm ge, etc.;
"type-of grass" halt t@%@rﬁ&%a&:«ve@sm@eﬂw B ipehthe aert gerndsator2®. ; and so
on. Various corrpuPH‘iPP (s providesisthe plertaefifieasions 202 mabilert tite 20® ipthieat i on -
nodul e | 02 (F#y. oytpubmeflpledDénin gontragtde Fig. Rhthe dink 203 af Bigu$0 tsousethe gol f
speci fic attri but eslydef symebronizing the t:t@osmistian ofths ostpacirbinaghd | y desi gned for
the gol f appli cat cemputation motuldd02 and tHeelerfensatdr20mas the,output modald | 2003
41 "nunber - of sho83.aThaiyitidlink 20¥eis a6 MrRgEndkssaRObIn VB ehe execution

averagescore foroﬁmplﬁwitdrsof gol P, "quality-of shot", "location-of
next - shot " # e-of next-shaot” (th| s deternm nes the quallty of the current
shot), standar®-gol f péyicaratelyehrBig-Famputest repyltndatabagecl 0§1 mayutot i ng

average, S drivi n@oq}?@tthfhéléﬁ corditipnsclak alt possible wver queriss agibat islthespreg  accur acy
per cent age, scor i fempited regults imthe prercommuitedgesadtssiatabased@0l it incompleend save
percentage, scranfbhismgay edcor if a datdninivg projram drseatistien andyds pakagdise to use
the querying ‘appl isedito obtairf thepee-pomapeied resilie s sueh prdlrih®gerrARAL Mt t er ns
inthe golf dafa provideinexhagtive, tiaé-berstmey dndRRipldté AstoPMRUAGE | ons defined
herein. "For exanpléndifordéI6F albFdbsibRSuser éﬂi‘éﬁr#erts sARI1feH h (4 aft Wiy L1 cul ar

pl ayer's putting pep wﬁ,'amemr& a2 rmih i o Rhme 2Pt tOUf“a”E“t
when the player wgs o ac Qépd ol ct lf"lilg E of the green
was 10. For such ﬁ%ﬁl ormar}cewgﬁ K} A ﬁgé\‘ RALEYWE: the

conput ati on perce SPER ¥ and val ues 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 101 (Fig. 2) then
translates the user's selection into the follow ng query (conputation =

per cent age- of shots-nade, distance-fron= hole = S-10 feet, type-of shot =
putts, speed-of green = 10) and pkrovi des



20 the user query to the conputation nodule 102 (Fig. 2)11f,ﬁ‘5m%§€ut ation.
The conputation nodule 102 (Fig. 2) conputes a result, suc % (4 shots
made out of 8 shots attenpted) for the user query based on the gol f dat a.
As indicated herein, since the input nodule 101 al so provides the user
query to the alert generator 201 (Fig. 2), ?ge user is 2S alerted to a set
of circunstances related to the user query ving the greatest-val ued
and/ or | east-val ued result for the conputation percentageof shots-nmade. In
ot her words, the quer yilitgdamentaluntthesaisofo difierancemaht operminidfahe gbarts t he
user to related s@&eneriossOhivdethet the ppé-eqraputed destiftearb sitial @ Raipt&t - val ued
- result) and/or worlde aldregeteratal 2ddicarened fof tuiibie-1atheRRHrf95 TRAGAR, t her eby
provi di ng the userhemled candieibhefor WesRifd @dee qiéy ¥ont fAE s |r@dy Ecﬁ &ill ng
performance. FOr el thus f31iHE &f a MRkr RRpBh&' qmtp rcr% ﬁd the
fol I owing rel at ed rgluRE £&%; sinde HEARLE L-llé fo‘r‘ ate e ut of 4
shots attenpted) bHep aﬁ@ﬁxcrmgt‘tﬁht 908l §Ja onth c re-g utcdr%e is. o
ts

shot s- rade, 3S di
§$o"i‘&f3ﬁné FQ te “’ W%rpgug S?ﬂmcc?fdbe ?JF‘FStee = dri ver

speed-of green =

); and ii) G egat e% Coﬁp et Oﬁgg @aygrot e &g én thet enpt ed)
for the nodi f| ed uer ge§ agﬂtm 3129 e Alenativaly,theialert

di st ance-from hol u“ thhesIPfétcoﬂlPBWﬂtl‘@ﬁU"sé@elwsow@lr een 40 ~ =
10, tiered-green 24 B‘C qoamqtts)ﬁm ¥ H2Nergepenatesthe alertingtifigations 202 Apri | 2003
42 Basket bal | AppPV‘!:Hlelaé‘?ﬂmza@}eTW #lgrt goptratoa 20 butilives tHeeoppagedh | nvent i on
can provi de prof esdyleal 030 therttribute-tahsidesttivads| satidfpivig ks, alGOesHAitGs Per sonnel
fans, and theldi kéorwi sphcificaisemprsy isaoafking e tHeipetiorap\dePRE@t Hatdbas ot f ul
information 5 abod:OOlbasket baI | ganmes. "Accordingly, a |logical nodel of the
data col |l ected for bas ft agames éher ginafter referred to as the

basket bal | data) is,ge é‘dg §fat‘1f & EPH&Z%SHEC kreswled geefitheeompuations

col l ection of pos @g M%‘Fﬁ?ﬂﬂﬂdb@s compuletionsitbe t hese

vari ous possessi o ’§°°V/§r '§'é§'§l M-vebwdae Sylts in real-tine peewectingstheset eam 1) i s
defined from4he £qmpUtpdens in ageanse tmélsqqyebﬁielmamalhevaluaere*sMatbyt eam 1 | oses
“the ball to team scarchig Hietpre-gompited radulthdatabasell 001s Aled, tN@AlePUS possessi ons
may incl ude: hon@cn@aﬁw BQtrwsestbé vajidt dteibneareal wds m@sﬂﬁ!a&ﬂ%m #@d pr&am 1;
‘anay-t eam name" $efedgn tievalisivetribitetvathes idaiabase @06 e ABIREudsERRR€in, thg

"l ocati on-of gametompitagort medslet102 eéprédetsqarBnplerh&id)raloRPuiitiogdes d” being
15 t he name 5 thmameﬁmﬁE:alﬁhawdﬂgptm poy qt.;qgavﬂgr@,g&% i eattgram 1;

"t eaml- shoot i ng- gthan d; vh@'eﬁgertah%léﬁ?éﬁ?op heIi c@lﬁ,t stl ét € shooti ng
guard position fogudifR@dhl v'lsﬁg nit 05 ‘pﬁlsﬁeset 2. qf the

pI ayer playing t I gﬁ

"t eam 1- power - fo?fﬁnﬁﬂs}gj}L 1“95 aH Q m&”la%llﬁ ‘Tsa{%;%’flﬁ Coowver
forward posi typn tﬂfzeg o € Plof the
pl ayer pl aying th g}n " OSI 56’ ‘HS(OW%‘?P@ debes} begweemd” bei ng
the name of the p ﬁ H lnﬂﬁ1 tH 6¥ ef@lﬁﬁl"ﬂ“}ﬁf@ﬂﬂ“&?ﬁoﬁwfﬁtwml%

"t eam 2-shoot i ng- hei ng t he name of. the player playing the shooting
guard position for team2; "team 2-snall-forward" being the nane of the
pI ayer playing the small 215 forward p05| t| on for team 2;

"t eam 2- power - f or war d" béilering the Usemto Bnsge ‘ HWINT Rdseltpower

forward positgson for t PRERe%killel SR ezart ltaepg b i ?’Bﬁn %egamrrte of he pl ayer

playing, the centagy pashiibinhdhe féthe name

of the team havi 5‘8%5 %cs"éﬁ:ég‘;g il %&@FG&’! %‘i{ﬁk‘ﬁg n- oLndhaw. ng

val ues. such as afte

defensi ve reboundORdionsHd psn te"lfﬁmax’m@bfﬂﬂl@d@h@eem‘ﬁﬂgtat sengane of
the team currentl P%"é(ﬁlﬁlf(tfﬁéleﬁmg "“Hheweved-ibis egtinely ' pdssiblertbatyld wees such as
first-quarterdl selospagueatitesge sofiersttings aatisfying ftio VAT MININT T St

overtinme, second overtine, etc.; "tinme-left-in-quarter” having val ues such
as 04:03. mnutes, 02:12 mnutes, 35 etc.; "field-goal-attenpt” having a yes

or no value; "field-goal-attenptby"” being the nanme of the player attenpting

the field goal; "type-of shot"” having a 2-pointer or 3-pointer value ;
"type-of field-goal-attenpt” having val ues. such as |ay-up, junp-shot,
runni ng-1ay-up, etc.; "field-goal outcone" having val ues such as made,

m ssed or fouled; "assist" having a 40 yes or no val ue; "assist-by" bei ng'
the nane of the player who assisted the



11 April 2003 43 field goal; "rebound" having a yes or n? xa% )
"rebound- by" being the nanme of the player who rebounded hep Qé’d field

goal attenpt; "turnover" having a yes or no val ue; "turnover-by" being the
name of the player who turned the ball over; "steal" having a yes or no
value; "steal s by" being the name of the phgyer who stole the ball;
"free-throws" having a yes or no value; "free-throws-by" being the nane of
the player who attempt.ed the free thraows; "point-scored-in-possession”
havi ng val ues sucOREtigns because the user faafsdo Issyh@lquesy whichvaay lbadtogberput at i ons
now nust be defi ndHCO¥ETERhHICE unseen frippsrpiecardinglynindyirefeire® (Fig. 2) to
~efficiently proceSBbpdisndnsekibeipegsentdaventios) thg alehtachastoeR0Rhlertsheci f i c
attributes defi nedsdrdo dieexiBowpuf ticsonssespeaicingd atahd shddaHigana@r f@fent he
basket bal | app§ i catssion (ireybéford thel@ser'erlsiieqéryTRQHBLERRE).. " number - of
shot s-attenpted”, "per%entlilq@-of shots made", 'points-plus-mnus" (the
di fference between t he "foilhiSusiialss dhe gueniingapicatioqoot te pegpent invention
"t eboundi ng- pl us- fSATROratmeke deryd-of-servian’ balerdasture. hlé is aipocarated thetl thect ed by
the two teans), st%@%@ﬁ&%k@%zﬁwmfp@ﬂlﬂb@ Hicarpoeatast infocthe fioeryipgayers (e.g.,
number - of mi nut es2piligptiens of e 2-aofl 16f Fonsimpéicith elendsts showhén Figf 11 '
def ensi ve- r ebbundsorrespoading tmthese shiownalodigsd 2 and Lorirerdenbtes be esamaunber - of
turnovers, nunber raférenssngnearals andiieir ddscigitions ee-ontittedy Bid BpRlSoduleinber - of
free-throw nade, 10ERewhinaMdiRdAGS LRAREF GRRY RUE alsE bFovidesaBdidnne | 1-ke. The
users are now abl fomndioa. 110 € tolhe aYerhgerdPitdr 2081 TR sQkioh ASoRLAEREN o) NVeNti on
to find hidden pajridedabes thd)sthti§ of RRUSED Ddkdraidh ith € TR ML NG VKL OUS
basketbal | - SpRE f (5 sHAMDLINALIARIRY 41Pd DRI Zanple @ user can
C

_ , neRsién 'IIEO &
: paelion) | d
o o SRR Ly S o

U
per f or nance query user ’c el 15ty WHEINGR A AV SS55IAR 8251 us- ni nus,
and val ues team 1$tfu%'rq‘?ttlilf’eSe ?Q(f.ﬁ at“é‘ﬁ %?Frh‘f’g ridyrenesassion hasrende attri but e
away- t eam na f?ﬂffr)qlﬁ ug{?h‘ ¢ld indiegtesyyhether the wser hatissusd pigveryofltigame and
pl ayer 1 for rﬁjne PNCFSIYET Ehaf aabnong b bis thige digkls naybeses taptme'hfsdanye 101 t hen
“transl ates the us®VC8UB¥} ection into the fol l owing query (conputation =
- poi nts-plus-m nus) ho i =il _ = team 2,

I (5 ithe lgrt

provi des the user t‘é 2) for
-1 (team 1 scored; 1-.@% ntsrand.'t’eglﬁ] S5 rﬁ gl 03 69 Hregutpugmodple yser
query based on the fg%%re é‘i‘b‘? e dafa 104 consist aka Beld spegifying thee i nput
modul e 101 al so prBUPdL MAKINT alers (ar Nuax) thatbayg nat beepealerted totho01 (Fi g.
2), the 40 user i¥ehfRs inather field spegityige the number o EMENENT alexts éat Naan) he user
query havi ng t he thathavaget beengiested o gheuser shreferablis thecond/ afisessemslerval ued
result for tR c 1 33 enntaseg aeidétiqniali@viawrs N fields édentifyiniseachhe quer yi ng
appl i cation of tH¥AXRERand MENENT iatent ddtefor atttitvee-uslaed steingthatiagnscenari os
"~ where team 1 had bden abewtl t¢ dreasee sSTheadlere gereesod 200 atired/the usbPyRltthe '
(l-east-val ued resuitpyt medubé 148 ofsstinghbatisfiyIRMBROMANENM S MIININEHSSL W th a
better under st anchatcha¥t nbtigech @fdHed td e BeRNEEcurfel seggggﬁrgt ggtti§é1@euser may
N €

be alerted t@st heendesiebsiordhlek ABtifiohtl gbed querie ast -val ued
result: -9 (teaml scored°9 Soi ntlsl atr?glvrt]ggrﬁégthgecbred 18 points) for the

nodi fi ed query (conputétihgstas qfeiach sevpisessionOtheralert genérorwe 20 Eamintdime = t eam
|, away- t eam namea bistiof MAZIND end MENIN Tostriegspréidudt (or afefed)@s the user

t eam 1- shoot i ng- undradsecorl list eontaininged MMAXINTAG@INININT SkiayLTt2) ;. and ii)
G eat est - val ued rapprdclated-thal the 81 If AN AKINIULS MINIRG: sufiitiflcan SCOred 4
points) for uoe r@ewiwitteUIEMaRCUTREE Blek §iery. MR 1R input module 101

(¢




15 plus-m nus, honme-teamnane = team 1, away-team nane :”gan?e%& per i od- of
gane = fourth-quarter, teaml-small-forward. = player 1) ] 3
Application The querying application of the present invention can provide
20 professional or amateur baseball players, coaching personnel, fans, and
the like wwth the means to ask questions an Oobtain insightful information
about basebal | ganes. Accordingly, a |ogical"“nodel of the data collected
for the baseball ganes (hereinafter referred to as the baseball data) is
generated by treat PRHfiesiee Hed apraraton2 lathaishacwrednt estionmaoéndeid; taegerand 25
speci-fyi ng attri bugaerater 2d sonipbees tthelée of aleitalisf AN INThASR Mﬁhﬁ\l‘ﬁfsﬁ-fri butes and
~their val ues for t With e li 0 Gentpintr e SMIBSINTYG MOMINT 8868 Ir BRPE;s o e| ng the
name of team 1; "tleastiodle MKINDoF MININE siigRhAfhal ﬁ@trﬂe%n aleh%& %S f gane”
bei ng the site sof mbawf@geabsatoremi@et@ﬂ{eténa%f- lcﬂgﬂ :‘?ot ﬁ, ‘am t hat
is batti-ng; team‘ahgadandlzﬁ,rtms {uh f_g e 1 §am rrently

| eadi ng the game; gRbiGRRRIOIFE A ‘* ‘f fehi ng,

i.e., the pitcher; ?C‘B % i ng
during this pitch; ;use Qfﬁ@{m&%ﬁﬁq n er‘@g the session @3, 2- 0,

0-2, 1-1, 1-2)l- 3"“’% gela“%‘ﬁé{heé?%‘sq‘fc Tyt H’é §f waitingdilkthe sessiontis 2, 3,
8, 9, etc prtchr n&-sr de" having a | eft-handed or 35 right-handed vaI ue ;
"batter-si de" havi ng a Iefméia ﬂﬂ[%r(olﬂ’{'{uf BRPERLhARLUPT east PHIDET - OF outs”
havi ng val ues such as nunber-of STtrik | ues such
as 0) 1, 2 or 3; nurrbe'rn %Pthsarm@dlwa%qurwpmslnswmnaﬁwmue@mgz 3, or 4
prtcher count " haﬁPPH@at\?&IQEé’SClﬁmt uyentionadn varyahe nanbdradfialeits thftiates h- Speed
‘having val ues suclBeagrapy byithesleggeneraton201. Hot eAmnple, 20@3d 45albAIMG th89 M | es
per hour, 93 Pl edispeto dnbyuthe stings ;ha%pv&rlnb{hqrp;ersha&y@ﬁdﬁﬁidaeéth%uch as
fastbal |, curvebalgrsatestivdlmed anhizagetafued eésults, thPalbs Behdsd} bONL&] 4 havi ng
val ues such as | owlerfrihdaker, to tiic Suigd; that%&&zﬁehﬁ%&!ﬁ@atbﬁwa Quhgh . having
val ues such as i naiatied esutls] o heofop Tt VRLLE IS ShY biFled: %gruea having

a yes or no val ue;resulty i€ bSerfpthaiRrsigayng @ yes or no va
"runners-on-s 8r|ng position"” having a yés or no val ue;

previ ouspitc “type" havi ng val ues%ﬂﬂ%&@.ﬂﬂbﬁ_ﬂmﬁ&n vebal |, slider,

.changeup, etc.; "previ | ing,val ues such as | ow,
changeup, et gh QH%n&h&Qﬁlﬂoﬁaﬁﬁédtg?tﬁé%r&% ear on it Ay vl Ues

aB;S QHSI' metp? ¢ tqg%ntr, e
h 10 d dﬁaqnﬁr u whiea £
?1;\% ngsa yelsnglr ha gféi{ tor 20 ntnger tfsg\ﬁ;‘i‘s t‘ngg%ﬁ V”\Péﬂgﬁ the amions posr tive)

—‘nmo

negati've, el fordhe easejwhen pal | |
téﬁ“iSGFFsaPﬁBW migilanyglationshipd t o
enable the 1 S co R%E?tﬁ'ﬁ‘e dﬂ%cafez"hﬂtﬂ&ECQ?YalMl‘éﬂﬂ‘ﬂcmermnyrarbr ocess the
basebal | data usi 99nditions preapplied i ¢ attri butes defined herein.

Conput at | ons speci f i calthy fslesiigned tfd?r% n nay
| nclude: "nunber oM,QKm-hgﬁd MIl i ZBQ&IQ%&P&h e eér&'g%'{ @'gl l's",
“nunber-of hits" per cent age of st r| er cent age =of balls"

" per cent age- 0$0 hits", odorth eisppastringfS zmdtookﬂbutahbty e an LogMalx alext

st andar d- basebal | ab@yﬁocmn(memtsb abagfwtimh atMMﬁfI&\CE albrt, ahd!Piee vBishS, runs
batted in, walks, Str'léfﬁoéﬁéssmlen as hone_runs, etc.

),
st andar d- basebal | - %p m prRwaoneC, XINThalerigs pi t ched,
runs, earned runs. vscurg P8R and MAXT am,ches gr ound

bal Is/fly balls ratl 0, iifytfoi B SRk bEES Jnatcb% uaasnb Qxi‘ﬂo?ﬁvr

st andar d- basedml | aRaiE 96diR98 i WA s scored runs
allowed, hits, hits g OV\gﬂé Iemps?% ase runner’s ?FQ’S‘}? A es, doubl e

pl ays made, nunber of piierthe samsstdng B antheogpuratioreCoa MINGNT aldie | i ke. The
users are .now abl eammot ecsur slong withrthe BOQIMRBNEIdMINTRAICE 4g@sent i nvention to
find hidden patterns in the baseball data by enploying various 30
basebal | -speci fic conputations defined herein. For exanple, a user can

i ssue a query to determne the different types of pitches that pitcher 1
throws when he is behind in the count while his teamis |eading. For such
~pitching query, .the user can select the conputation type-of pitch and

val ues pitcher- 1 for the attribute pitcher-nane, behind for the attribute
3S pitcher-count, and team 1 for the attribute team ahead. The i nput nodul e
101 (Fig. 2) then translates the user's selection into the foll ow ng query
(conputation = type-of pitch, pitcher-nane = pitcher 1, pitcher-count =
behi nd, team ahead = team 1) and provides the user query to the conputation
m)dul e for corrput ation.

hit or fouI ed an




40 The conputation nodule 102 (Fig. 2) conputes a result) ﬁgﬁq% a
April 2003 46 set of nunbers (one for each type of pitch 1 e pltcher 1
has thrown): fastballs-75% (60 fastballs out of a total of 80 pitches),
curvebal | s-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 |nput nodul e 101 al so provides the user query to the

al ert generator 20I (Figg 'O ser IS al’ber ed to a set of circunstances
related to the us qges vin I&ﬁ@ﬂa@ﬁapbﬂf%feast val ued
result for the co ? 2 FF BT apd MAXTRAGH) engi ng
application of th %eélg ©Si ﬁlﬂ"% R %@QM%MWI@@MWH&AGE};&RMH 0s
where the pitcher }1 ﬁﬁ“&ﬁ@nﬁig}q@ﬂ%‘ﬁ’ﬁ‘é“@;r eat est-val ued result) and/or |ess
(l east-val ued gesult) f there Vi d| ng the
user with a bettergg &@ %e%%&?lﬁ% @ig?t Eéﬁ&pggmﬁrﬁéf%&%ﬁﬁ nce,

i.e., pitch sel ectfﬂ InpY t he result
of the foIIovvlng

i 12‘ é‘% %%f‘“%&oé thecamputatioadiibal | s- 89%
(8- out of 9) and z;'ﬁg Ry WSralerhegenser 30d dirsfuer y

(conput ati on : Shevanighas Smsﬁi“’% #edMAKING qopdition runt

behi nd, team & '1 t lﬁ’ﬁﬁ@?‘%‘n%cba‘éléﬂﬂgywveﬂapmﬂcsmdtht ri kes

11 April 2003 47 F!B‘Efﬁ%mle F‘i‘ HehP gverippaulys datgbasg 28hphd dmtticbreaf t he
present invention™ msoms'si)’oaieﬂteponoamtbustrfng(s,,@@\l Nripl-ayers,
coaching per sonnefounﬂaﬁhs aleatrgtntﬂaé)rIZDkeetsvtlthM(éwaSnétmoaﬁBn fii€sid ons and

to obtain insight fume,T afdooutpats dre sSiRIMLxloBttheMA YINE Slert A6 ngI y, a
| ogi cal nodel 19f Cdﬂﬁplﬂaﬂl@h Cpittseptleds for football ganes (hereinafter

referred to as football, data enerated by treating the football data as
a collection of pl a’%féx e e‘:,fl AMprIND i§tnes faund dbs elertgenedas @0V ar i ous
plays. The attri b"fj’tt Ejaje %ﬂt isatigrafor Chio “false’ i stepl1293. Ty i ncl ude:

10 °. " team 1-name? ley gepgyaton 20 hiken abempte smfind a StriegiSu3omanbiat hebfg thhe nanme
of team 2: "l ocat L@@‘éﬁg@n@ltwb@nﬁ@qmacmmdlngmmm&‘kbr thelgingf week”
havi ng val ues2&ucindibe sompatgtiomEnalatep 120¢. If thd string SfoGkx lamndhwl ng val ues
“such as grass, t uzlfrt genarator 2Qjasuts the LOQNMADGMIdNG ARIRIESESUSH a

f| rstquarter, secwitficgtienstfor T; tohimue” gudbupits thouraPS Y fx% tl?er overtime;
"side | 5 with-pob©QMSANNlerbitiignd he MANTRACH Retht REAX é@a@ﬁﬁﬁﬁss' on of

the ball for a padttstepul2ar. Blodkver. ﬁ&ﬁ@stﬁﬁé’S‘Eoﬁ;}&‘{& hé& fband! as 0-3)
14-7, 21-3, 2451 that is
4gen@§a€or 201 8@ Qﬂ/IA% ﬁﬁﬁ@lgvaﬁliﬁ%atlgﬂ% as 3, 7.

currently Ieadl NOhike't 4 %t%iaei% "'teama
10 etc.; "quarterback-na gEI ng the nane of t he quart erback;

"runni ng -back 20 nane"Thsemager irewhightheoflert peneraion01gehactes MIN &19&@ game;
"down" having valigdsscsibedhinesonjynciion ®jthdhe fiehy chiares gt 8. qhefigyt f 1 1 st - down”
havi ng val ues suchodige 301 Brovidbs tHeBittribtie-valiedatrilfy-S fndide compidraPee” havi ng
val ues such & 19p tkbaledt genezitor 201 ytatedS300- URe dieft pbRdiadr dOVArPVI NG val ues
~such as 19, 25, 8iftenptio.find dsthiSESHRAG thil 3uidTRs teNAANINT Bbh ?Jn%' ‘type- of

formation" 25 havh@sing!susa thesdingitat r@,?ﬁtmfﬁ the'ovef }uYe%ra%d ormation,
etc.; "shotgun” kﬁé‘ﬁl‘éﬁﬁr@ley%r&rm'ﬁﬁéﬁlgﬁml @%I ues such as
st oo o s 0 ek iy
"passer" bei ng thf8 a T ERICTRPL se%a[ S h@lesnqtification for et r ecei ver "
bei ng the name of 6 tsh &“P&émww Mmmﬁs%eﬂda!#f%ctl on- of pass”

havi ng val ues sucﬂ‘?"&’é‘tqﬂéﬂ i 3 S5tehi305pehi nd, or middle ; tackl e-by" being

the nanes) of the pl aygswdveiPihkd andi e td fhh%l rg)a}ﬁ end,

"interception- by'seReh gy E-IE:J ﬁ"%g leg ? b ball;
e iRl 6 Ol el b

"sack- by" “beisggg t P ers
"pass- pl ay- outcor‘égﬁe‘gg’ aV| I5g & 5“18% BGH g‘é‘g 1M M| Ak tfs thent er cept ed,

funbl ed, touch-down) pass-inconplete, etc.; "penalty-in-play" having a yes

- or no val.ue; "yardspenal i zed" having val ues such as 5, 10, 15, 26, etc.;

"yards- gai ned-i npl ay" having values such as 1, -5) 9, 29, etc.; and so on.
“Various conputations now nust be defined to enable the 40 -caonputation
modul e 102 (Fig. 2) to efficiently process the football data



11 April 2003 48 using the football-specific attributes érrl]ezgoger ei n.
Conmput ations specifically designed for the football application tnay
i ncl ude: "nunberof plays") "average-yards-gai ned- per-play")
"aver age- yar ds- gai ned- per passi ng- pl ay",
"aver age- yar ds- gai ned- per - r unni ng- pl ay" , “nggrber -of 5 carries”,

"percent age-of first-down-conpletion”, "percentage-of
t hi rddown- convers ent age of pl ays-turned-over"
pass- pl ayout cone" ngll\éﬂﬁ r&f?‘%‘b?'ﬁjath CB@?W@ﬂWﬁ&MNﬁACESfOI(@C gtring Surrber of
t ouchdowns, nunbe?n(bWeFGWBP@é‘O" fupbsen bY04i Af de st Sasmnniafibed; thé carri es,
_ number - of sacks, ﬁlsﬁtg@nere'ror%t 8efs the-IDQMINandd BNTR A@Echi¢rhaotifickons10 The
users are now abl fort( ta'Steue handpuspyts tig sty $icqjvinons e LOGMIN eRa™Matal NVent i on
to Fnd hi dden Spat sret the MINTRECEe thaMINTRATH yler MRlaQy kfef 1967.1 ous
foot bal | - speci f i cHoowper} Hithosifing Sf bgH iestFoiihd, FRfa16¥ 2elRr D1 YSEr can
issue a query to gRUSSOMIN dndoVEVERACE NS énmheﬁsgt 0%19@%%%@%1%6”5 from

t he shotgun formation by team 1 playing on turf For suc assi'n
performance) the user can select the conputation

aver age- yar ds- gai ned- per - passi ¢ r the attribute
team 1-nane, yes for the attri Dudlp -lc@YUs&']&eMﬁJx“f%?p}l}?putt“codfgfi“ but e

pl ay-type) an® turf foln Qﬂ@éhﬁ'atembpdmwtDQqhepodscmtunﬁamen (hbmpungndt nodul e 101
(Fig. 2) then tramspettragdulérinolude userimteades Gor dispayihgthefatdrds O sRgwRUEr Y
(conput at i on 20 qnaﬁgrbgek;saapqisecgmmﬁdttpeinmam agpw rayduldseam 1- nanme= t eam
1, shotgun = yes, fuplayerityiDerepriamtSconipins sk Hbé&'ﬁ%ﬁs —Céxwe fuenfiPdntovi des
‘the user query t oarthgangoraydlofincah tﬁeh x(tEx'ches?ﬁto ¥in ytation. The
conput ation rl‘SdUhﬂlté@t?m&dﬂl&‘ ard F% HE[ﬁéts%néglﬁ;lﬁ *s%lﬁf‘éq o ort:c"\B 144 yards

gai ned on 20 passj, erﬂ&ﬁy nfo‘?'ihe %gﬁt I oot bal |

data. As indicat n }i s the
user query ‘to tthg‘e Eﬁg%"ﬁllﬂqgtc %S'Q%E ed??{ BEEE W <i§)éll?'serted to a
set of ci rcumstark;es v tgﬁ% dﬁé’(f‘isﬁéeﬁﬂf?@e r eat est - val ued
or |east-val ued resul tTheinpttvaodeleOl &FigoD) displays the attribute-valued string

- average- yar d2@ai redomsined asthe ngerjualy inlateRJORI1 40P LAS a 1T c@lh&%ﬁﬁﬁn&g
application of thiesafhtineFenthe usetbian s H§wﬂ|ﬂ§t HeRr Iﬁﬁl ft &k 8bged
scenari os where tim3t@RBuliad idagidrB F{ggﬁf»‘a%gﬁ%&s gkttt iof’{ﬂ or wor st

(| east-val ued) paemmamré%ﬁa@e?m file dFdfR

A I O h She .ngl elrted to
SRR e e e R il D
= aver age- yarzg - gal neg per passing-play, team1l-name = team 1, shotgun =

yes, play-type = _pass, Prefepablnfthe authacmodult 103 prdy(r&fed$heh£keg@rtf10r first-down =
<5, in-red-zone ‘cjiekablé rtimtode (i-cr,eCNAR” buttoh A¥E4 thad providedth@pr i | 2003 49
Cricket Appli catiMAXTRACBU digkePRd LM b@Afont MSRH:R%%%dés 'ElYeent' on can
provi de prof essi QWQHTRJAO@EWh@UEll&%HFJﬁﬂt"CBH@aXSTe“'Ht A¢i 45d) A ﬁﬁ@ fans,
}Nﬂ\g )

and the |ike3pit lifdiablRBANGichRs AKX tHRURSE

|nforrrat|onSabong07{vh Efic vide % C the data
col |l ected for Criyg Eggﬁﬁ Qa}‘e erre iﬁm&{g{)crl cket data)
i s generated by [ 4 GEL B§ %}(e sP $igpiches and
bal I's, and speC| Iéf{lgg‘ °d’é§ r3o6Essit @éﬂ%&‘?‘ﬁe&ﬁd%!‘%ﬂ'ég and

bal | s. The a tor 291+ 1hps, W}%ﬂ"ﬁh%alfﬂaxge@mtor/&m issues sMAKMNT eyt 10

i ncl ude: " ifigationes theputpiet medule 193 determines if theddAXINZatett datd ng the
name of team 2; 'IF sHne ﬂ!i)‘thﬂ@fmhmm'luedsmng Sin the aserguety)(indicatimgthetl ues such
as hone, away or theuser guery igthetthaxifaltp (@htiostpintengstivg striag lﬁuﬁhﬂaﬁ;; IFanuary,
February, etc.; 'itisuletommired-thetthMAKRN N gea dieSs Sfuibdetad UR; smg’ﬁr of

tournament” bei nght tiser qaer, the dulifit IRADBNotivdted hE piRdrt aléR 485 P! ayed as
part of a tournanent , if any ; "pitch- condltlons Fnature of t pi t ch)

havi ng val ues such as slow, fast, wet, dry, etc.; "weather-conditions

havi ng val ues such as w ndy, wet, sunny, etc.; "t_eamvm' nni ng-t oss" bei ng
the name of the teamthat won the toss; "teambatting-first" being the nanme
~of the teamthat batted first; "teanm -runs-made"” indicating the



20 nunmber of runs nmade by the first team "teanm -w cket Sﬁl,ﬁélzobgd' catl ng .
t he nunber of w ckets lost by the teambatting first; rr'uns- made

i ndi cating the nunber of runs made by the team batting second;

"tean2w ckets-1ost" indicating the nunber of w ckets |ost by the second
team "w nning-team' indicating the name of33he teamthat won the match;
and 25 so_on. The attributes and their vaI ues for the vari ous balls may

i nclude: "bat smangan@icaReitng ot at sman, r’gan hand" (hand
s vl A R B i e
30 nane of the non r| Mottt T gﬁdmdyé@ﬂgthabth@) havi ng a

right or left vaI q e‘r%' @ed?a’ﬁ’fﬁhl 3é‘f’? PR‘@:H“CTM(JOPH@T wardseso sthethquasy opener ,
m ddl e- or der, Sor rte ted ‘@rf pser's qyeiydyas A gerult thatiingreatersharatie resultttdieher unner
.f any ; runnerusﬁéﬂm(@%qwa: theregany nhaimmlgcatortthA)OliNT eft val ue ;

bova er - nane" bei ng thﬁof@f@ grﬂjlg lagtenﬁ*{‘l{eg'ihat }P @P,{Jade aﬁ?gg':nd used 35 to

bow ) having a ri W4f ues such as
fast, fast-nmediu &lmvagént r{n thﬁu 'é'r grupuEmgdyle 1683 dest £ si de”

having val ues jsucl. cuiyi % f4066({slf}‘ HSFSRED IS net DMAXINE i el der s
havi ng val ues suci! nableg or actpyates the “MAX) hytiom | 4Qshand the piaiorishe bowl er.
bow ed) having artl® ?’ incg iiia possitile to traQO)ﬁpéMJAXB‘éTBthnghw ng val ues such

40 as yorker, outsi vi 'Wﬂ{ealér@ Eﬁgrit&rmlectl&es’ bGP MARRINT pfaavi ng val ues
\S};fnegsshch aslgl}‘gﬂ?‘ '(:lmct%oqr)b eaatlne lgno “ial:g ng é%rf?lf} ﬁfl‘“ﬁéaw "
i 14|@*7 a?‘ter g tle |tchg’(\1l ‘hg‘%}}“ng va

‘(direction of the bal e| ng | ues such as incom ng,
out goi ng, etd5; "shot Htetcwmuenldduﬂml/OMSMayMGsdakiwaQﬁe H90KS; SWEEP. etc.
"zone" i ndi cat i ngatisfingsbal DQMAKX donitial for 6, &f)tveten e wir Hlidks BY tihe bat sman
and havi ng val ue$MAEN batord 1 4G4, I@Wherwd’r@&!l'uéuseﬂ&ﬂ'l&ﬁ&hﬂgerﬁqﬁrt'hgsu't of the

shot and havi ng Wa{ﬂgesuoﬂd&klb@!sslxﬁb'l@%sm@(lhémx%ﬂﬁton%@re AL r’rar of runs”
by

i ndi cating the nwusit nfiduldiIt3 GRS Sndi ues such as
1, 4, etc. ?_t)O\/\/Lsgtthtil i ndi cati ng h}%wlt hen%g i U ou@g %’i"ﬁg val ues

' such as bova ed, caught, etc 10 "contri buting- f| eI der - nane" bei ng the nane
of the fielder who coﬁ[fhel%‘mléqu@letlh)é displaysethe cpmtpivitation oesult _
"cont ri buting- fi Si@eespo¥farithemakimilyatalueg strive PesaNrisaisfghg e contri buting
fielder and havi MAXINT eonditioh fars(SpCy-vetich, thovitek €lidke 61 either ®ictorial
"four-scored” indlertat406@raHaT hradditidn uic wasut swaiRd 09 blestte aal | and havi ng
a yes or no 23l ueompsiatios euRs of th® ehakirhAIEv A stilg Sy o al G 1tl¥"a5 scor ed

of f the ball andteatirbatcaval@sd Qfing9 xf{a{él@; ey SePEy OGStk ed

I4ngl catl ng the rﬁﬂbkhfx@dhiﬁib’it@@{anﬂ“@[)o@l \fébrw of )pdﬁg “%1t dlg <3, 3-4,
etcC. "runs a4 re runs per

w cket Ieft and ﬁ@\%:é(r:ll ¥ éuegés@agg%: a%g[h&]%{' ds n(gto(ﬂ D50 on. 20

Vari ous conput ations m‘bgtal%egedefatmémussuesmnéIN']hxﬂenmmﬁ&a’arbhon nmodul e
1U2 (Fig. 2)3Q0 Hrefquipwmddplei@idsentines if tiedWININTadlart dath BGhé Bane as
cri cket - speci fi cthetatiribbteteduatbstiimes il etreaiser queymdicuting fitat Beage, | cal | y
desi gned for t hequerydkte mgu ite@stingrsuimy in the UMEE If it IERG AT (B! Ches”

"Wwi n- per cent age' melé@dathwmmelﬁ‘(@Ehe%inn%tﬁhtthe use{: Tife 25

runs- per - over - at o@@dtmod&l@qwa@ﬁiva& {fie i%!&gd’éﬂslﬁm ,a1d gzs%bédas Pens- per - over "

reqU|red r ups pes t -
“contributi oﬂsst o ng.,q,gktgﬁo 14@5“ dthe ﬁ lért {468 ﬁ:wg:%(x; Lit1s
st andar d- cr i cketng% e 181§ pefpqpivalent to the string §4n

bal | s-faced, SBrf q‘fﬁ"ﬁ P‘é ﬂd“ ?‘WHP’aY%HFP pigteral@jernlAdber - of

f our s-scor ed nuﬁw es(ﬂr agtilg@égs r @gtton 1405 and the plctonal alert 1408.

di stribution-of_runs Ré 8 ; or edby-bow er)
ahd the standard- CFICEgt pggg%?égﬁggogE?%{%g%%%$ﬁgq%P@§§§?§& nunber - of
bal | s- bow ed, nunber-of nai den-overs-bow ed, nunber - of wi cket s- t aken,
nunber - of runs-given, nunber - of fours-given, nunber-of sixes- glven

di stribution-of runs-given-by-zone, distribution-of runs 35

gi-ven- by-batsman, etc.); and the like. The users are now able to use the
querying application of the present invention to find hidden patterns in
the cricket data by enpl oying various cricket-specific conputations defined
herein. For exanple, a user can issue a query to determ ne the winning
percentage of team 1 against 40 team 2. For such w nni ng percentage query,
t he user can select the 11 April 2003 51 eonputation w n-percentage, and
values team 1 for the attribute team lname and team 2 for the attrlbute
team 2-nanme. The input nodule 10l (Fig. 2) then translates the user's
selection into the follow ng query (conputation = w.n-percentage,

tean}l nane = tean11 tean}z name = tean12) and prOV|des the user query to

I I ~NrN - ~\ .y



The conputation nodule 102 (Fig. 2) conputes a result, SycRpAS083- O (50
wins out of 200 matches) for the user query based on the chcket data. As
i ndi cated herein) since the input nodule 101 al so provides the 10 user
query to the alert generator 201 (Fig. 2), the user 'is alerted to a set of
circunstances related to the user query havigg great est -val ued or
| eastval ued result for the conputation w n-percentage. In other words, the
querying application of the present invention alerts the user to related
scenari os where t H@tifisation thesalert pencatoriesactif efeetht pidtorvallatiedd 1466whd ) and 1 S
| owest (| east - val Ud@8y msidnablentheiiMId detttorntafje agai nst team 2, thereby
- providing the user wit tter andin he team |'s perfornmance
agai nst team 2. For . hre}] oltpytimo E%Sirfé %ﬁlgdﬁfttl&e!{tﬁggﬁew;w of the
fol l owing rel aged S %"Wtifgl &S ) vehenhe Heas clieksronthe nodi fi ed
query 20 (conpitat] —bwqxil ?cmthﬂé”orﬁ%émqsch%mswetaeqmmforﬂmm2 nane =
team 2, .t our nanentStENESisoovua e sigtplt eimg e MINE busen fea@up) Al thiel ar |y, a
user can issue a QU mebld3atisilays the eyrespdidingdd R TRBCE o8 tHeGtridre
required runs per Sover when ball type is a yorker. For such contribution
query, the user can sel C 0N c ntribution
t o- r equi r.ed- rw er - ovﬁ} %Twug %lnﬁuléﬁ ef‘i?P‘Pt”Ff’é“’&trﬁ“i“tﬁi(S@mbm)smanname
and Yorker fo th%or défm’@ M'NlNTﬁ%“Sﬁﬁ%i e BN aandlitiomi . 2)
then transl ates t "é‘é BEISS Clisrﬂ“d"“f‘i’fd"ﬂeﬂiﬂmrhg4Qﬁmle403clmput ation
= contri buti on- t o-2f ’cﬁ't&‘i‘r OPEH‘i‘émﬁéiﬂﬁd%PfCS%% thegampaaton rgslily/efthe t ype- of
hal | = Yorker) andipiadibeduedsringSrngaang thenttribete3@hedmpitgs irhe modul e f or
corrput ation. The &serAvent,ithareyouiyhmagdd@slyBllgwing)theasepis &anting &l t, such as
-0.23 for thellisestringsitygdtizs and,drentd) & giprevices thdaélavanSt BE telrhifimdIgut nodul e
101 (Fig. 2) al sovphedistixg tblhés quesr. query to the alert generator "201, the
user is alerted to a set of circunstances related to the user query 35
havi ng the greatest-valued or |east-valued result for the conputation
contribution-to-required- (CUMHHRATNS YT UsdrIn@ERQ fol\iFfiSent WiQiANEY T NY
application of the present Invention alerts the user to related scenari os
“wher e pl ayer ¥’l cont r i hdP @Retherambogiraent e ayarying @pplicatipn pf theaprésentst

(1 east val ued #2suft e“f‘B“Pi‘fbb‘?\éﬁéifl"@Hﬂ'}’ia‘f'd)@?tal@ﬂnfpun&mpmboomaxmtaﬂgr eby
provi ding 40 the §3 mqmswwméklndﬁqédm,amdmg sforgsidatee Tht' S
performance. For graphicabpsar ited@esspecifizaily ncoiphmtadsianthermphthndeugher t ed t o
the result of themnfosiulesp hgndlespmire daguaes gesciibedlbesst.- widoyestaiesul t: -1.2 for
the nodi fied quer yotfipotapiobeddsipned speoificallptd process Paridu GpériSdhtd 4Has- per - over,
bat sman- nanme 25 pl dgseribed h&ehki ng Application | n anot her enbodi nent, the
querying application of the present inyention can be used in numerous:
banki ng applications to query and 10 o ful information fromthe

banki ng data. As a repnmaqn&:@mgV@pﬁewmlo@ihetﬂaé‘seﬁﬁﬁv f?ﬂ c%ﬁ’ idv?oae“ on of the

present inventi onpfsFEssRIrAl bidfndteit S54TE PlayBank 0 ask

~ questions and obt ﬁk@w.iiﬁhgnieﬁwtoam éf 1 omation | 51'hg noney
etc. aceordi iy ‘\5 et M SA&% 1.4 éﬁa‘ E‘o‘ﬁsfrc‘f 8 banki n
appl i cati on (%e?/e erg e5r r éia sgeger@@ﬁer at ed byg

treating the bank & bgé'?%th °%Fe{:$ e age Fs-iri’cﬂ?" 81“'5!“’&%512 grsessiops ard

attributes to destRTHMEA “QF&F‘?%&“‘E&@F@‘OW@&!QPQSWQQS and their val ues

o1 the var ous deals nRjokaskiiccerifa spudiii eeri;g,‘ldnriﬂ o iR type of

i‘f
w
85
Q.
op)
01
e
w&

et et Pziﬂggbggs,i;@%%r U B ol

per f'or mance of ths i SSWI NQ é&i“/ n0ASehe! val ues
suich as excel | ent %?bonse‘tv ¢9 tBG\/f‘ﬁ" ieﬁméé%‘é" ling, e ball dHENE e rel ative
per for mance of t hBOSESHhg conpany in terms of 25 growth in .sales, and

havi ng val ues such as excellent, good, etc.; "industry" |nd|cating t he
i ndustry -to which the issuing conpany belongs to) and havi ng val ues such as
el ectronics, construction, etc.; "captive-financeconpany" indicating

whet her the issuing conpany is a financial armof a |arger conpany, and
having a yes or no value; "customer-status" 30 indicating whether the ,
ISSUIng conpany is an eX|st|ng custoner of the bank, and having a yes or no
val ue; "custoner-priority" indicating the priority of the i Ssui hg conpany
as a custoner of the bank, and having



val ues not-a-custoner) high, low etc.; "multinationalj Pﬁfﬁ%ﬁ :
i ndicating the extent to which the issui ng corrpany is a nmultinati onaI) and
havi ng 35 val ues such as high, nedium etc.; "industry-conplexity"
i ndicating the conplexity of the industry to which the i Ssui hg conpany
beI ongs, and havi ng vaI ues such as high, nedium etc.;

" geogr aphi cal - coverage” indi cati ng the issuing conpany's presence within
its main country of operatl and havi ng val ues such as national,
regional, local, etc.; heRit Utesfﬂd/ﬁ&ﬁﬂi Yalpgdar thgvaripustoushesmayincluddi cat i ng
the extent of the'teamlingne deingrihie sarebf tainr; ebmt2-name theirgsthehame  and
- having val ues sucH teamRi ghcatieachftgamedtbeing tli¢ S dhesoséer gamay inpdtcti-ndi cat i ng
the extent of thecpsdhanggoelueasychssiOe®lek 1i-0) 2¢6 22, et “playet-heihde, and
havi ng val ues Ssudialiéibeinigghe namelofithe peiyer who tasthe balf;“@ue bbb Haking t he
relative perfor maabes@hch &firsSRAlF, RecondrRATYE ok extihf! ﬁeaxﬁfahea@f&efn qy¢ and

havi ng val ues suGlin@sofaKé RhmaRhtis G@(@thly%@dmg (o?%gﬁ S the ting the

rel ative perfor maqgen QheddS IR9Hz NGO TR | @r ‘rﬂ?)wQ la?éror e’\r s EPS
T e T T e
conpany in tgrgm;% er'gl 8 c}(r %F ’P 'Es hc‘et g‘g pushasileft- ang

havi ng val ues su ' © Eauon 6§°§h‘ﬁ? crcal’ n‘tﬂ’t!‘@tl ng the
relative performa Sd\“ ‘h"’ ’§‘§U’e e f‘@?ln%t ingmidfeldos mar gi ns)

and havi ng val ue@HetkRSZenG X locpliey a“ iyed-hprzontal' heavingealwes'sutnali cat i ng
the relative per Fightaniddlest lefiss loaation-hellivepapyvetical thavingmeles sadhs net
i ncone, and havi rag defensivs-zane defensiyr-awiti fieldt gttagiioghmidfield or attacking-

"mar ket - capi t al i zang;oocatinebeligivey-uphkorizehal’ haeingemfues swohes right,t he i ssui ng
conpany in ter s middleeorkett; “tatpi-mahberaifideibbleandthHiaftifog haviHg salGetlch as
excel I ent, good, saticas 0,"lr, 0getay Efodgdaiumibeelb £akibyMs-wile rigRl- ﬁ)bt"v}ﬂavﬂx%rfor mance of
the issuing conpamhes Budhedsits 108, dtd. stB@EnlhByiRRI&S AU RYGRAJE, and 20
havi ng val uegosuchnas setCald, e, etaoqgst t@&&.-wuh*l{mnﬁﬂfaru%béﬁcﬂ%sﬁ’ Ce”t age-
ndicating the T abal iR %eamﬂ - &l 485 aﬁwnm» hayﬂg%meg ﬂmh'%r ms of the
: per cent age of shay sm ehd to_ﬂgi g‘it bal {71 as excel |l ent,

d, et 2‘1‘ f th
Tssui ng company Eoal SBl F%’e o et

i ssui ng conpany

excel | ent, gﬁ e"ﬁngﬁg Sgg qé"HHY 5&?5 ghWﬁ‘é‘i hEFS BM%not t he

ISSUI ng conpany |§“§uﬁﬂq traded and havi ng a yes or no value; -

"| eadmanager" bei ng t Metherafiburs aﬁ@ﬂxelr@&ﬂxeﬂl’d’t%%ssﬁ&ﬁ mha}Eint1ads Cteam-

"|.eadmanager - t y pa ndnieti eiig the nhie off Yeam Pf“téaﬁ\aﬁinﬁ‘iﬁg'aﬂﬁﬁg t}@%@%}" “9 Va' ues

\S/uch as comerc! fanP M ocdtidR- E:Ifijg%fnﬁ"?‘éﬁ %mfeme q)b &P d o

arious conput at isdte” ANEVALeGicHEE DIE 1@@3 % 'Onmoue

102 (Fig. 2)340 gd{ caganhY 5@&&%%—%@36@ SHIg, ftg '“9 speci fic
thﬁ pEDl

attributes defin '8{18{ Cglg ﬁegs.lon EWBﬁ a’fe(‘i the

bank| ng appl i cat { | sed"
" p€er cent age- of d%‘i‘% ‘tc 51 t'iJ §%°°3 P“? & 8%8nd the |ike. The

users are now ab rﬁ“‘ifsé“ igatt er'i "a‘ﬁﬁpllﬁ:‘aﬁeﬂﬂy G‘Feafih‘lﬁhpdeyé i nvention
to find hidden paﬂ g3 pteamenl a¢7 ¥n ﬂ@ﬁ&awswwanqcvahqmm-

banki ng- specdtic é&‘mjmsé@ﬁst?ﬁshétémgNéhllehsxt:hlanpaﬁanteeocattm,etcabfn@ser can issue
a -query to det er kiokethrow-ipetormertkig godl-kicllet.;i‘playbrewlié-beganct r oni cs i ndustry
for which bankl pessetdien’! teiny themageof tHeqylayred dat Begah the pobsedgioh] 2003 54 °

per cent age quer y ‘ldchionspessessivh-beghaf Vertical Haomp vhiaké QRkhRSHsRMdiwge- of deal s
and val ues bankl zbgg, dteias@uﬁluhemeada%ﬁﬂl rfﬁfaﬁeﬁror%ﬂ&kﬁ{ EORb&HohOr the

attribute | ngt psertd ote (g i o) T Lo (1
ss &E&ifﬂ gs ?1t a8 bite

doal s, FELS%‘;Q;‘%&@O Al vyl wg‘e?‘ﬂ’kussssu°ﬁaad§i§awd£g? e user

gquery to the conputation nDduIe for conput ati on. The conputati on nodul e 102
(Fig. 2). computes a result, such as 5.8/ (58 deals froma total of 1000)
for the user query based on the banking data. As indicated herein, since

. the input nodule 101 also 10 provides the user query to the alert generator
201 (Fig. 2), the user is alerted-to .a set of circunstances related to the
user query having the greatest-valued or |east-valued result for the
conput ati on percentage-of deals. In other words, the querying application
of the present invention alerts the user to related scenarios where bank
had the highest (greatest 15 valued result) and/or the |owest (least-valued
result) percentage of deals, thereby providing the user with a better
under st andi ng of the bank's performance in wi nning the deals. For exanple,
the user would be alerted to the result of the follow ng related query:



i) Geatest-valued result: 25.0% (SO deals froma total 9,]‘ Aégp)oogo for the
nodi fi ed query (conputation = percentage-of deals, |ead-nmanager = bankl,

i ndustry = electronics, multinational-presence = high, growthsegnent =
excellent). _ . Call Center Managenent Application 25 A call center is a

pl ace where custoners of a company call in {40 get support and information
about products, report problens and get solutions for their problens. Call
centers are also used for direct marketing to endusers. Over the past few
years, call centefaichdefensiveemidfipldpiackdngpniditeld ox aipekingrigne;idodasbrphony
systens w t h conppessessivaraided-boarmtal dhaving valties susls nstightnmiddiagr kef; t he cal f
- center effectivel jtoactesdiftean’ehaviyg valyesisneh by 1-20%6a01 B+ calribbldsad- about  t he
custoners, agent sieanithaving ehluthisuchak lo, 1-an6er Huf qRRsOY-tthe” Balihg. | n anot her
embodi ment, the quslngs sigh apelli 231 boew- OfpakiBadkiBERRN" RavinB 4§/t bPRo can be
used in nunerous galé; “BRl-BimBROAURIEHersARAIEE L p ABSsioR” BHGRY vaRds obt ai n

i nsi ght ful i nformatdhad of 1 Oetche4alduch Y Bhing Behantso hé‘?% fAtative

nycan provide call

f
le, th i i '
exanpl e, the querwuggedatnpbalf g ;\%éle}tﬁ{)g:%%floﬂr 3 rssxbﬁ'—ém% ving", 003 £s
f

questi ons. and, pbt i piegt e ianeirpossission” cai 1<

0 4,808 sc{oﬂeéi? rﬁ&?a“@&"ﬁé’@?‘é’ﬁ“"ﬂ%“‘?ﬁ%‘l'cl%ﬂVP“gc"l‘a nt er

Accordingly, a |ogi

managenent appl i c&i VA& ¥ referred to as the call center data) is

generated by treating VafowaompueifioRs nskdnfustbe el kE&idnef calls between

5 agents and cust sRpdafiinSRAE 16 ITrdiehty Mﬁ tg]eosogge? LiARidYREe various

R i

v e ool s e e G R e vee cuen

an uni quel y assi gie@t0o & KiHbEPP DAl Hmegov ey, rgﬂ' qughesswhere-

"i nconi ng- out goi n%f,mﬁ&'\??ﬁ%%tyé‘tﬁ?aéﬁfn Brenage Ao oy vhere-ball-tymedt =ca |

havi ng val ues such'®g PFCERIa5Gp- RIS PRlicrgspeonng-opportunity-created”,

"cal | - about - whi ch-rdfef-tchesawhsrewasheampleted a ‘nesbarfiouchesdnet X,

product Y, sedli ceasxpttempted”, “pergenipgaiokionglies ydreps-pasabompldtedd” havi ng

val ues such as TVnupihespfrpessessianspajpampersefepassessinns-wherksall-turned-

t hat - cal | - went - t hexsnglhinumbert-ofepossdssions-shete-sasrisgropmintunRies sydatal, 35, etc. ;

"agent-ids-of al | “pegentageofipossessionsrdhaabaliurhbboagipeicastagé-ofll t he

agents on.the calpgsséssionbetherztscoriagreppartinitycnedied” Mavenge watdégairedch as 0;

1, 2, etc.; "2Sunbirpasiession {sveeipeos thodiffalehce Butwidndhy §hidS gainbgbnas 0) |, 2,

etc.; "number-of @Ak and treGatds giVAMIPTH cY@tbiestaslC amPar@sodoer-2: €t €. ;

"number 20 of hol gls @l tetridd ¥rplaybty 43ShS e é@?.,gnu bexzofz‘ﬁﬁg.;
err&EA C. ta d

“total - call - duratd@pqs "ayhidgr-Yak -c&%nteﬂs, 4 5 8 ?I?cconds’
etc.; "cust orrersam&esf action-on-call"™ having va\“ues such as I'sfied, very
satisfied, dissatisfied, very dissatisfied, etc.; "sal e-.outcone" having

val ues such & yes, noThawses drohdwwabledo luse the querying-appliedtion-ofathee, etc.; and
so on. 25 The at tprekant esentivh tolfeidrhiddenpaterind in theeoacar dna by aGpidyengdray

i ncl ude: "agent - i dhrivusbescér-§iifitdonputitions détthed hefhd ARL exAAPIEOR usel C -
agent - ski | 1" i ndianddue@ qube 16 deletmitle thferd@fie of paigiotRANEERCE”

i ndi cating the expgfihgBgsoriitld wiRgPH 'erl'ﬁgé'zﬁlttgj: housBisio affePqh Cating the

| evel of agenfs' s RRGISHCRor su@ﬁﬁ@%fcgﬁyﬁgﬂ)f-ph% sipfit b gender of the

aTiributes and tr ?*‘&“ﬁ%‘cﬁ%ﬂgﬁ UG I8 e bl ictigecl e

S
"cust oner - gender " PRAWN g‘@bﬁe L. widn F1g. 154p selechd RYRYSher - age”
havi ng have val udREreiage-af-passessions-where-scorngsepnophntiy:-ereatedand thy val ues
such as-$35, 000 -vahues physr héor he attibute phgerseho-peganawssassion, interesption
"cust onmer - durdé i ofer theatribytevhamistssmshaghn-possessiermr Thedngwamadulel @l themnd so on.
. Various conputations now nust be defined to enabl e 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 nanagenent




11 April 2003 56 application may include: "nunber-of cal{fapr2003
"average-cal | -duration",
"di fference-in-average-call-duration-fromoverall-average",

"aver agenunber-of transfers", "average-nunber-of holds", "average-nunber - of
agents-on-call", " nunber- of satisfied-custafrers”, "nunber-of
successful sal e-call s", "average- nunber of call S- t aken- by- an- agent "

"aver agedur at i on- of caI | s-t aken- % q é’ "nunber - of
cal | s-transferred®@ Fen's sel ‘Of‘h'eto lIowing quest Compatation~abl e to use

the querying appIHeE‘éf“iagh' ”Poisﬁﬁ'%\sé‘é}eeﬁ? S¢qRipgrapPeruttity-¢reatad mlaygen pat t er ns
~in the call cent éhabgeanippssessieyPdayiend, hosy-feomsbaganipossestiar =speci fi ¢
conput ati ons def iinferpepiéondiand priides teasicequary trsibe computatisnimodulguéry t o
det er m ne t heSavdFage) foakbmdutagon.on for all incoming calls occuring early
in the norning. For s h ave e ca(&l F}I {fl uer t he ser can sel ect
the conputation \g{ c%ﬂq‘ !ﬁ‘H‘B% - e%? é& °‘i“H (53 P FEsu GPC‘W‘fe attribute
i ncom ng- out goi ng ‘h%‘sfo““%ﬁm Upiien e St @i pasesssigne)dor thewsest cal | . The
i nput nodul e 1 OHUER;4gsed n theshcqer 4#ial Asdadiead hesein; sinesthedpiibn | nt o t he
fol | owi ng query Wl(&t41€ﬂwfﬂv'e§19%ﬂ@g’éerdm€r¥'ddhmlmlgenaratooﬁﬁ)h@ﬁgxut goi ng =
i ncom ng, ti AB- of2).dhe hsex ivalented tomrsat effgircamdtapeas reldted to He ussiequegpiery to t he
conput at i on nodulhevib@zhy Fegtestpalfed mnd/onfrastatalued resills Torahe eomptitaidron nodul e
102 (Fig. 2) computcestage-bBgqiokiessionschas-sBdringsapondaity-ofeatede IVS@Er qUEry
based on the cal worés)ues quitfing agislichtish 6Bthe drebét Bivehtisn MeRs Eh'%%séﬂ@m modul e
101 al so provi deselhid@ sRFioSIwREY. thdtehMhaa nest (gQ&Q&E-@EIQEd it A t he
user is aleryed T]é%lS?(l%PVﬂLC(PkEﬂH@E&M o'hﬁ 1ﬁEi9 dr viding t hgp e{y havi ng
aver Sgecal | - dar Stk PP indednian f q? ol TS s8¢ he
e A1Brt qheyg 0 re llo&“gé}lelaﬂ?ﬁl 8§grﬁ

present invention alerts the user ena avi ng t he Iongest
(greatest-val ued resul) )Leastivained tesuls 1505% €6 scoting appornalityagedt@isdit oY aver age
cal | duration) tHh@peksesyiensy fatithgmblidied seerykdtipradat + percemegs-st andi ng of
the average @l | pdssesiomnwhdrescit@rappdriuhifiecresed, pra -E»Gh gaherted to the
‘result of the fopbaeksich «@later mwexm-tbe)gaﬁseﬁeﬁn-yﬁité&%é’ptro sul t: 1289
seconds for the pghéd BAIGQHEL Y-, B t\aﬁd-wacmd%ﬁrﬁqeas@ahée aaurat' on,

i nconi ng- out goi NgoSetdiaPI I 8 mor ni ng, cust oner - gender
= mal e, custorrergloncorre g Oprgé' veragepg%egr? skill =1low). 35 Al'so, a

user- can issue a query to determne the difference betvveen the aver age cal l

durati on f0ragal Lo 208 B gl m Bhion, LR

?ﬁd‘l %to agent
with id 016657, %lﬁ&) or Eﬁl%aﬂ{é ?tera & 5’?‘8 %3{;‘ l‘ﬁa J
b

conput ati on di ffgg ﬁrfaaei 1'3at?051ul ge) and
129y

val ues 016657 fof ’c“a4 For the
attribute call-ab &vc cﬁong’é‘W‘PEéCS“lfh‘eteix ‘E?fl%tﬁoé 11 April
2003 57 101 (Fig®® OP}Pé'r‘PttOPa P&EP@&"&OH%GJQ%? cgts &he ysex fodhe hidden t he

fol | owing qu Qy p%ﬁﬂé{l sRscer data using the “clickable” MAX and MIN buttons

~ di fference-in- avanhidickable™ pigiosial Yerts andisassddereimwithdie, 14agent - i d- nunmber =
016657, -cal | - about - whi ch- product -or-servi ce = product X) and provides .the
user query to the conputation nodule 102 (Fig. 2) for 5 conputation. The
conput ati on nodule 102 (Fig. 2) corrputl’ggniaﬂpghcdtibg such as 200. 1 seconds
(the average call dur #Eane '} ent ng 209. nds and the
aver age caII uratl on ar 1°PR p HPgé °SF$§ %”9886‘?18 Vi or .the user
query based ¥ F oS nieli fAng andthen1 4 so
provi des the use W )’?B‘eﬁﬂféc’éﬁ ﬂ!eSEEMtOBFaIIE@ilghtfhlemf@matl% alerted to
a set of circunsfbeit e gamenidennisy Apcordingly, glogiopl madelrnf thawdatyr eat est - val ued
and/ or | east =val celtctedSof tenfiigizgamie (leosipaftentéfemed to as the tennis data) is

di fferencei n-average-cal | -duration-fromoveral |l -average. In other words)

t he querying application of the present invention alerts the user to

rel ated 15 scenari os where the agent had the | argest (greatest-val ued
result) and/or the smallest (least-valued result) difference in the average
- call duration fromthe overall average for all agents t her eby providi ng
the user with a . better understanding of the agent's performance. For
exanpl e, the user may be alerted to the result of the following rel ated
query: 20 i) Geatest-valued result: 543.8 seconds (the average call
duration for calls to the agent 016557 being 1 S53.3 seconds and the
average call duration for all agents being-1009.5 seconds) for the nodified
query (computation =

di fference-i n-average-call -duration-from overal |l average agent-id-nunber =
016657, call -about-whi ch-product-or-service = 25 product X

how- pr oduct-or-servi ce-advertised = Internet, customer-age = >55).




"~ the custoner rel

Custoner Rel ationship Management Application Custoner re gg@ab
management is very critical to the operation 30 of any bus §¥

i nportant area of custoner rel ationship nanagenent is understandlng and
managi ng custoner churn. In another enbodi nent, the querying application of
t he present invention can be used in nunerous cust oner rel ati onship
managenment applications to query and obtai n3fnsightful information from
custoner 35 , relationship nmanagenent data. As a representative exanpl e,

the querying appl gemdritedbpirehtig Mee&R datD¥ENESIRBHSRSE b nEi% 5‘@ fer
1 ON

rel ationshi p managgfisutadd REErHHMEIe vitiblk g, means to as que $ and
obtain insightful information about custoner rel ationships. Accordingly, a

| ogi cal nmodel of the dgbéaﬁﬂbm%éﬁwhﬁwWak;lesfqyrﬂmervmluashmmsiaymcﬂmieagenent
11 April 2003 58 apipydrclanamoe’ bding diemafearf playket r piayen2amntel ®einy SO Mer
rel ati onshi p nanagamenf pldperad; “icatemef-giree’ baing theaitt BOtHehigatdlat getas a

col l ection of cushumbers havidghyhepeadhf46i10Q, B4 ér HeERfHe hgmg@,sit;.tgeb’e t he
customers. The at havibgvslaessidhtabe] 2, 3/a)| 51853 clcOr i RER>H1a0RY Vafhel ude: S
"cust oner - gender " siAVds 090, d - O} -€, 10, @Q”P-Ilel \Qah-@eZ 2, E&St“%{% gﬂavl ving

val ues such as 45ya138 sulh Gs 0-0 190’%1?'395' e'tém ’ﬂgvﬁég ﬁg’:'l

335, 000 - $451(P00§§F"153093"’6 2074045, 4008 %ﬁm% idtrat  on'

h ho
R S e

havi ng val ues suc

10 product - or - ser 2{? ﬁe‘s gu‘@ill‘“’a’s uleaving vauesgueh aswp, Ser vi ce

X, etc. ; "how pr %‘ﬁ'&f’r ‘c')‘fe“ b F1u§eBaVlﬁ&\YF1HgS wgha@ed, bach; as TV,

| nt er net, nev%p -Shotﬁt!w?%r@wrgawalmsamh anl, & Stidyetcqf sal " having

val ues such a Satl}%’ﬂpé@ 10@@?9“'9&Plas'ﬂrb'bhavail&i%uqssﬁcleah lefteceptedi@sat i sfi ed,

etc. : "custoner-Bght shmpn@hlwatlom-népbﬁ/echfUhaVIngTaatmasguutahueB &ueh as

satisfied, 15 ver gglktatvestiGabdocation sdiplaybi- £ havirg yaldésssiah ashétggi- etc.
"durati on- of cust laselitie, betweag-basdlinesandisetveline, ot yeme nel ; Fepeal-focator® Years,

etc. ; "churn-datef-plapari2ihavidgreduesisath ashohRm- %Hl@gﬁwe%-ﬁaselme-r eason- of -

churn” havi n@0val ateSsesestine aor ANh@REY,“rtibalihosbitplay él'ﬂf‘%l@ sService,

- f ound- bet t er pr odugich a§¥érwaid, b%l@@&'dsﬁldo'-xﬁgn@ﬂ ‘Weﬁ?ca? ofiBH i’v' ng val ues

such as 20 succesgfvilg vilesahER P o RE HakSRed, Y dtio F “h Xﬁl

j ust - bef ore- chun p;Bgyh | Xlai’u §v1§ u@sssu¥§5¥1elfi' g rno r!'l hing, a ot

of activity, etc. “honz 8%val ue; and so

on 4., Vari 0?3 ca tg% hﬁ av‘ t O“‘r‘?em ‘&H%ut ation
g. Q‘ e

modul e 102 (Fi |e i®onship
I rfé %3 ‘8&%5‘{ é’séu%ft&tﬁa ~aiofse Oif
managenent data ug! ng‘ {) asd’éf’?"ﬁ’éﬁfr ks eyesheadonput at i ons
special Iy desi gné 1Cp &£8 % ef< eI ?‘i‘f, khands baviege farspandcat i on may
‘i ncl-ude " nunber2rdac Jidte °h‘u%B‘P‘6f t&fﬁ frBpme of ge-pdayer who
"nunber - of custorﬁﬁ?%ﬂlcﬂ’&!ma?@m‘hl ned", "nunber - of h| gh ri sk-custoners",
"churn-percergpage”, angdaddif dohfifitatiods I&@n‘ﬁ&%é &f AP fet 0 use the

t oner
sqé@ ilj%glg{?% °§1§f’ [K Pin Bfatipps SPPHPl?)éxanpl e,
a user can issue g’ SSARP ‘Pﬂé“aé'éf'%l a@\émb?r'%fu‘gmﬂﬁﬁr,s t hat
churned in 35 ~ t REMOSGPERR groryh nungr-of=ghotsSypereantaga-ofer cent age
query, the u ér c‘&‘ﬁ‘%@] & PErocR@gewiynfoseddograrsil  mupksrefrwingiog-shots”,val ues 4Q
1998 for the att rinymber-efilasingishots”, feecentagatofivioming-sh@d”, (pergente-dthen
transl ates the udesing-shets’s¢'diféarenastio-conteibiitibhsetolprintsrw@nyanddestput at i on =
chur n- per cent age, (assnured thidt teacht ot 4DBpoiancbrvribuesc@pally tﬂé@ﬁtc&%@bf to the
conput ati on 40 natHelpein)02 (Fig. 2) for conputation. 11 April 2003

queryi ng appl i catdo%pp‘g}uoh%o&{ SQ&FIE %nteg%le P %%I h\‘7 de?ﬂfgl tterns in

rel ati onship mana%er

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



59 The conputation nodule 102 (Fig. 2) conputes a resul t“csjg‘?rﬂzﬁ 9% for the
user query based on the custoner relationship nanagenent . i ndi cat ed
herein, since the input nodule 101 (Fig. 2) also provides the user query to
the alert generator 201 (Fig. 2), the user is ' S alerted to a set of
circunstances related to the user query havbé:g t he greatest-val ues and/ or
| east-val ued result for the conputation churfipercentage. In other words,
the querying application of the present invention alerts the user to
rel ated scenari osPu¢a&sitpgvantien kt fdhidd¢mypattermsin vird tards dets by enpRgthigor | ovest
(1 east-val ues resvdriqus¢ennisspeifesmtgyeationh defired htRin Mtiedamgle! NescHser with
- a better under st acui isgneof qudng tecdesérating hoplafer FRUrfoRReIBLAnst bli§eser nMay be
alerted to the rewhile hhfipf hﬁeﬁ-&hﬂlsﬂ%mﬂtwe%t@én%eﬂvﬁén layel 1 Fa§@pgst - val ued
result : 18% for glegk.MPek duchd %ﬁﬂarfc@%ﬁpx'%ﬁ\ 'u?&cﬁnéha"ﬁh?’& {Jl%anl;[ age,
churn-dat e=4Q | 998}, 64t OPRE ish AldddR 1. a5 sf)o}vnér??lr }fzz g 13 }ﬂenégma
=>$100, 000,  cust ofRks Ak kR ALY n-n%’seryt-l_c n=lEp ?Jdé &
cust omer - sat i SfaCHlv?g%ﬁS‘er'l - i ﬁaﬁrgt :l?/té‘ﬂj %BP'ingf‘lv%‘H nd-Bshardit i ng Alerts
ina Mifti-User EAVIT arﬁén}&E g Fg G R "’(?f“ch eehgpd fag the atiibaiet i on, t he
queryi ng 20 | i 1LFHaBH-Dapkhand, 2 for ag atiribute setmpmberaup fs themiisibetsr ated i nto a
nuf ti-user e HOE;B%‘?FS,I for,thy alfabute apmbeme-brealsriim ckhgarput sfodulsnk®it er s, an
intranet, or the (Fh§-kan Fasiatesthe wer weplpctionintei thyfollowingqueng. 19) there
is illustrated a (oWpptater~ dffpreneminesantiiionpoo-peintsgvdnandelost ylayg-
appl i cation -of thenpmesepayad, forelentibankhafidr= forebind, settnambel € Pebresksshown in
Fig. 19 corr esporeippgumbdriddecakbaps 1)randipgovidesahicudeadreth fay t he sane
reference nuriér al @namitation mbeile 10EEGEI PtbOesmpifioan tted. Essentially, the
gueryi ng application o,ﬁ Fi 19,relgl ces the input nodule 101 and the :
out put rmodul e 103 of thEe Py B&'Pé%%(%a-?dfCOEPgtcsQrwkt,hsuﬁluasi pl e i nput
modul es 1902 and 2 (‘??E‘It’{‘l? S URYPTE W b8 2nd ontrimitions tq printdbsirt  gener at or
201 i s now connect OB therdiser gsnx bassd on thetgnnisdalal &s indicetedl leosimuni cat i ons
net wor k 1901, sucncgdhei \pdile 1Qémlgomitovidesabe usenglery td the alead ert gener at or
201 of Fig. 20 rceapsator 201Fig: ), itheusof isdildrfedrte asctapfeirtiesstircesmeldtal nul tipl e
i nput nodul es 1909 tii¢ ussr quenylhavipg ¢hSgreasstr@m)uediandohRagt oAl r&saltifgtns net wor K
1901. The al ert d¢hneomputatidddiffecaressmwsoiithibuticr¥popaintPRonasdlige Q2. and
generates al ert rototlidroedrisnse QR2yiagdpplication 8etha prBsht ifenf@tileihput nodul e,
1903. The al ert greefoathiedindrionhitd Slajé'l RAMEDest (McatiePiARLG) 2L € al ert
not i fi cati on25202nafd wdist (@astialeah e&&%&@eﬁﬁé‘%&%& TROKLwiRYS over
the conmmuni cati ongter dddefRirdin -?f%} Wwark gﬂ %Lﬂ?hel vely, web
o ! and*the
e

: 1’spe Oor s
browsers can serv\g,age hidfed P r% gq@riﬁ es, al’grt gener at or
201 and the conput atleon rr%dul e 1 9 cg%ﬁer efsl? Y server (i.e., an

I nternet server). The izommik¢aghvdlesisrendt: wé.& (Gbibutionsegoimgwbine web
browsers to the 2drvand catribgionheo pointlostet 35.6) foptheamydificlt queRet , a
| ocal - ar ea n@Pwor(kgmputaiicke=ali fimremetinaoktribitiohd®-Poikte woRENat i 1syeR erts for
a Ml timedi a Querlyndige epidyee 8} ebAumberaa@f her embodi ment, the querying
application of the present invention can be used as a nultinedia querying
application. |nstead ofaREmbodimenofthepigasnt inxentionsthe eutputmedule193 medi a
queryi ng appl i caf?hinFperatey e graphiq r antetfyass,tas shawicin Big. i8pfgdls;, vi deo
clips, and audi o tennipapplicaionnlhe omtplitanaile tAbsdisplaysabnqureny inya texwmatt at ed and
stored in a &bl t ifomselima teat hox &8s andcompiEatiar @bl )in tdreb@nI8RAthen can be
done in one of twotpmymdulenl 3heerisithé usétto GRII@RE Pattd@nd indhe RhnRYgmspeci fi ed
attributes, each ubingithe“elidkable? MAXan@MIN buttons and “clickable” pictorial

' alerts as discussed herein with Fig. 14.




pre-specified values, can be used to classify the nulti 1 al%gbgcts In

t he second approach, a textual description is used to la bj ect. The
conventional rmnultimedi a database generally supports both types of

annot ati ons. The annotations can be manually generated, e.g., a person 20

| ooks at an inmage that is a picture of a rmng@tain and types in the
annotation: nountain or selects the val ue ntain for a suitable attribute
such as topography. Alternatively the annotations can be automatically
generated, e.g., an inmage analysis al gogot“hg Hr alcesses t he i mage and
classifies the image as a nountain. 25 medi a obj ect has been
annot ated) a nul ti nedi dhgueeyingppapgitionatiiterpresent becntionctah providd | eve t he

mul ti medi a obj ect pressioml oquemateurgotfprs| cahin@Pe@bhNSfahd) end'gRNikk0 Specify
the objects in onevidftht weaisipsask flestibss iddf&italﬁﬂﬁfc@@ﬁhmférﬂﬁtﬂﬁ% el ects the
val ues of attrj bupel gaies.MRbRERgIANoEIRE! HBELI Y B8 BRRIMIEALY Rl} Al ches the
annot ations of thga@s (RetdindRel ket @Gk Ihd f(‘ia?a 1? &Se'rz§t0 l?y etﬁ' eve al |
obj ects that haveggit @inRhdbleRidiirs 6t§'g e,[r&lz o][ H§P Jhis is

| ent t rﬁ9l“f%e$red
ggglr;?ngnapplol gatjl onsﬁe%ﬁgl ggttﬁbgﬁ%w‘?{:@c@ ﬁ?ﬁf QB?)‘I‘ f)an Iliéeﬁser typelsal) n

keywor ds of interest afdieatisbuteeand their agints Pathcaariseadliohasast MglaRNot at i ons,
i ncl udi ng t extQal “Gpeddshat’ haviagvaluasiichas putey Efips, %v@@“sﬂdtmm obj ects

havi ng the keywor fén g0 linglifwdshiots, gtber‘aug_@a@gﬁnhgg‘sm '[, ﬁe{?‘ﬁ Whl ch the
textual annot ati 0W&odaNoRBIrERPEHRFERE hilYif W @d%r | &ral e, G B8 cati on
f%ct 3

schene is descri bggnf |

non- i nf or mat i onal 3@@@%@123 Vi ealaiats%&g?g(io Se{‘}?t E%mfﬁml n a
textual descrjg évg)?(?] ngy ﬁ,gi %,i@%ﬁ?i Sg‘l‘f‘ﬁ%ﬂ’pﬂ Es include
such wor ds as a ﬁﬁﬁ v%’lu %ﬁ fc & %a%lff‘}’l apn-phaingharizapil eci at e

t hat exhaustive | stsg SRR a5 o Ty & canf eé’a(!ﬂ):ald@’éﬁ -Bbnprtieal” and are

avai | abl e. Once tg Mg Efssuﬁlé%toﬂe kaftom, og middles &, quplétyrafrpasviouseshatt ds are
added to a list o ?ﬁ E"WF}G@S gend; E\?é?'&?“‘aﬁﬁbﬁdat‘vm’vlqm -holee nul ti nmedi a
reposi tory. Final P’if OFB’J’QF JHaluge serhi as epglieshitdis tpai, bopgeddoubid-0 an
~attribute tha?t ca‘PPgi‘&\FéCt d¢d | havinglvabes shes dnivery fonghanihorAl 1
attributes are us’é@l’tmtcblnasmdgy.ﬁcumdtaoain description, the value for a

given attribute being ppe u’t andw?r‘ga%refs nd| n Ed is 10 present in.
the textual descrj cl 1 ‘gg él’(i\g% SN QYN the art
o Ilrﬁﬂzlqe &f dléggfhjg Bns. Note that

will be able to i
met hod coul d Al 's ‘"fs@&c 65 5 ? géﬁ‘l‘f“bf‘ ardsente-5, dogdegrintocurment
correspondi nd toolé d%ga?ﬂ?s‘lfr‘iop’r’ Uh. Wldt‘h‘f’ﬁ ARy~ having e harrewar ch
initiated by a us‘@ ‘%f nﬁ'ldf’*lorf'@él eawith tigubley @T?n&mlwsa@wh amleftsright,
fundamental Iy t he®Tahs uRkers-grouadtgiaent having ealuesfsuchnas @uelyi ng
appl.i cation of Fi Ge-; 1SPeFd'ef'gfqeheh4wmmea1m¢ubleaSJ9)IIOchh 13pgapotiunites- user
interface for bot¢f-hunkeistaroursl-graeny havingi vahuts suchue 0y i /T eRPPhusBE-ON. There
is a mejor di30f erfoireeyitmnkére” hpvéngtdles sath &9 192 RikrOgreap! Haefgl on of
Fig. 1 and the ma yésnmdioavatieprside’ditBioRt-bEBSRS haViy if'aQﬁéEPsﬁcIPﬁktlQHt S a
numeric resul t, whghtebdtheorehs; l‘%da@dwrhxmga Dbi E&‘i&él&é’ <ERLkEves a
I’I’;J|ttl BE?I a o:oj ecgéﬁmap%\oﬁ{g,ayég ab aﬁ@s%gm_oq&; B\ g?sdﬁql QI nt |tsI t het
attribute-val ue S cC at | eas
one conput at lgn MRk all EF? '5‘288 E’ﬁéjon%'i ﬁ’@&'ingavﬁ

S

Bicistch e’25 such that
t he conputation rraps t

’rlngs t8 OB numeric result that will be useful to
the user. The nul ti medVaiauseoyipogtiopohdve Aiustie defiled® dfablefihed to execute

that comput ati on domputdtionuneiuls16B@Figy. 25 td éffigiedth ploteRhd mn Hgreric
result (with assahé gbﬂl@p@dnﬁé ﬁ@ﬂbdt&dc ﬁcd‘ﬁ ki a%ﬁ)ﬁfﬂft uﬂnge

obj ects that are degight@¥f w% fhldd@ il b% é{gﬁo%l@g g.able to

easi |y define such useful Yor the

cl asses of multinmedi a objects. For exanple the count or percentage of

mul ti nedi a objects that have a particular value. O, the difference in
count between a particular value and all other val ues of the sane
attribute, when such a difference is 35 conputed for the subset of objects
that have the user's query string. . The latter schenme will be particularly’
useful when specific attributes are known to represent outcones of
interest. Cearly, once such conputations have been defined, our invention
can be used to generate alerts in the manner described in the present

i nvention. Consequently, our invention 40 can be enbedded easily in a

mul timedi a querying application. The 11 April 2003




62 apparatus of Fig. 2 is sinply added to the apparatus of the multinedia
querying application. The two apparatus can share the saHeAPrr‘\‘p?@ml\/bdul e 101
and the Qutput Mdule 103 is incorporated within the output nechani sns of
the nultinedia querying application. S Generating alerts in a real-tine
envi ronment The present invention can al sogpe used as is within a real-tine
environment. In such an environnent, the underlying data change, but that
does not change the Lundfargﬁnt al s of "our invention. All that is 10 happening
is that the conpufd® Brn% -$hQtsalie HutPSEGeBiRS /Bl shass-rade’s faveregmver ti ne.

At. any given poishereifar-engreoundiebgolfi.ianslsy-ofahotbe Idoatiermf-nsxteshot't he st at e
of the Conputati ShembaekteshotAthis dethaningsahaquality of thre cigentshot), One skilled in
the art will easistapdiyd-gobf-perfovmdede-metrissifin playesi(8., ipttingWRelaBe t he cont ext
of the queryi fig ajpivingodistamoe, par bireaters Lbirdie lvcrageh@nﬂﬁb Abcurflyt | Me 15 when the
user issues a queistentafe,fsootimdctdga] pudsiolrdy BfkhR r@éﬂatﬁﬁ?ki&ﬁ $3g. applied in

a real-time envi pereRike, stianbbingasy), tagdg,lgtmg our present rnvention in an
real -time environment. In fact, one particular set of alerts that can occur

in the context of our TBEWEFE PESHAN #hlc s e quenting anplicstidrubftha a real - ti e
20 environnent, ®regentanyantion ¢ find hidden pajlensdn dreviol fatateby einploghrigch t hr eat s
are being evif uawmowahmclﬁcmgnmhetlbmchfmcd héreinn®or exarnplesd wd i n the
form of a user's ceuisye 4 quegty tpudatgrimne apgticdat ployer’ s paRingyRkfdkmgn@RR! i cation
outputs a nunber tlimeﬁmemunﬂ)oﬁﬁlﬁbchﬁc\mbﬁﬂﬂanﬂetﬁtaﬂ’{eﬂﬁﬁé‘ﬁlhi?&\@ascb?id)ﬁ! e threat and
| representing aaﬁr@ylftbh’(ﬂaa&)mﬁﬂthe%@&bﬂﬁx‘ég?%\%sl@ \#a?euéh[ INT string
a?d/ or N:‘Nlt Eﬂ' st ﬁ)bﬂ&%natf@ ﬁ%% ﬁﬁt\!%ér%@n Hidce e ‘%Zn h grc taéé-o e-val lldlgt
string o €5 qu i ry. e
5 QUSFs Bl 31ARA: 530 108 b E‘@s PO

t hat those strln
respectlvely, g&th Yx‘xlﬂge go?ﬁ)t aﬁath\f@rtge téré ehsp[eﬁ o&-ﬂ'%nt Be underlie
t he querying app 61?0 ) §> eSt e't‘sr? 'S gelertion pisthe does not
overlap directl th\f t1 i C m‘? 5 Rper e&ﬁﬂgﬂ ofysbete-made; fig@nesBomser may
have hit upo Q% ke O LHBErIPYHhgPersrof areenra 4Phand rrevidee curr ent
query) a fact th %ﬁ’i/q‘l?éy Pé 8 GARPulgirstmadule 192 (Fig 2) preameputationhay e

- provi ded several inpl gxebémpiutaticn ﬁdeﬂHQ@(ﬁ tj)% ?a%ésuﬁs& ﬂf our '

i nvention. Ve reso%qa%ﬁ&smaaohM%esh%l%'a'ule{%gt tr 1?s’é¥ 19 bEdalo Fy pr oduce
variations that flﬁ'éolt"&ah{“ﬁs fnﬂﬁaﬁ‘a(ﬁ Eirf 3 H{ hﬁut entl 8n. Ve al so

re-iterate that gukided ?1 'al@g ?relgt a][ eﬁs Ve
“ms i ‘%iﬁ“ﬂem Stk g g 1"
rsﬁg

| i'st some of,4 ho l%rt@z{f%
i nvention can be ?J l
April 2003 63 nof ¢ es % ‘Tais%}’i hg compytioppercpaiage- Syst ens
and appllcatlons Qfher wgrds, %Jéa'llﬁaaanphﬁattmwéh@ateaenh ning .
functionality 5 "He E Yegr dovielatery sceBariasaderetpp plavar hahtbe beth as data
marts and data @ﬁ‘iﬁfé’?’h‘q, WEFWOTIWWQWI%S@@Q@CI resuit) putdingi ng mechani sm
(such as a GhphP¥irmanes: therebyrrravidingirmser withs botterandelstandingseithe et c. )
specific to the ﬂ'arﬁiﬁawtl@/mrmncmmor examplerthewst thapdeundtkdito tieass i nputs
to the Alert Gen@ﬁdtmfth@qubmggclatwenaport| ng nmechani sm (HTM. pages)

G aphi cal 10 |nterfac re({)ort? fhhh)g couIP be used as _the Cutput
Modul e to receiv % gfﬁ?g e 0 & ubaf 4skats atsmpted)per f or ned
by the dat ab_%rsn fied gery %ﬁWW‘W‘tIPFéCW%SC ofshetsanadesul t s coul d be

| ooked up fr \?P‘EFU@'P;}“ ‘?%?mﬁtleée?‘éxm o§shot 5 pattyEpesddoftereen %10 ng Sui t es
_ .

prev;ous-ho performance = par, club-off-tee = driver ); and

ii) 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, specd-of—green

40 - =10, tiered-green = no, location-of-pin-horizontal = right).



There are various comercial products currently avallable t hat provi de
users with the neans to run Online Anal ytical Processi ng 6eri20935n dat a,
as well as a nmeans of unearthing interesting patterns fromthe data, based
on proprietary Data Mning algorithnms. This invention 20 provides a nethod
for linking the two classes of products together by enabling the output of
OLAP query tools to be fed into data mining 4dites to extract meani ngful

i nformati on along the user's |line of questioning. Thus, the interface
provided by the OLAP Query tool coul d Bufietdafmdichdls | nput Modul e. The
OLAP tool could itself ovi de. the Conputation 25 Mbdul e. The Data M ning
suite provides the s he g'}b"é@f’é‘gf"ﬁpl“faﬁ ngf ghetpresspidinyension crhra®idsP r eporti ng
tool s provide the Rﬁ? At @matqus baskethall\playgrs; peachingritessonBelf fandyland ng - t 0ol s
- another usage Sebéf Pwﬁhﬁa@mam togask quedtions gndrolosindhsiglena b femusions t o
pose 30 queried orpbontbaskstball gawios.ahcvetiingly ralopicalgmeddiaf Metiahcolkaed i t hns
on the data. Howevier pasketimll pymes (legeianRer refeirte@th 4Qhé BEsk'éﬁﬁH'dBt%) th ai ned

from data mining, generatal otredtingithé bakerbhR ahdatas a bo1Iddy %an é%& ata.
Thi s Invenzlon pr cspbehefgggéaﬁ&nfé Qfd&ﬁ?%th@%\fa f§ Endska ag Rep“ n agent
IS a conputer progoa Rulaf®éint QleS tbdf 175 dehdd

program . Thlsllonv%tll'az.gﬁh@ﬁi&e%t't'e 1'1&e£ %bim ?% :Ptﬁgﬁ gﬁf&hf”@ﬁhﬁ ded

that the inputs received by t conput er program S 11 April 2003 64
bei ng nonitored can be T@p%t@ﬂwmseﬁmdlthelteadm fofvatmspbwewomlm@d strings and
the outputs of thdnclpdegdhamedeamimnred bemgeind RonE6f Hondd teMBI@dam 1/ N thi s
case, the noni toré‘dw;aydgam-mlanm"bbmgthenamél@ftﬁ@ms[m@ttbgﬁog[y;mt Jfie user is not
a human but |nstea‘dbcﬁtmﬁ@f-gamcasmig,rtﬁé)ﬁﬁﬁcﬂ‘@ﬁ@ Shnkd “fel) ﬁ'r}f?ﬁi?ﬁ u dvml{mﬁ the

e

present I nventiison thefaie eNtHR v Cl..

i I lustrated enbodlmg{@?ou Iguwzjl‘-llge B?%E)A%thgﬁ&m E vargl ?%Pa ’t 354 ons,

nodi fications and 29 1T8Yea0E1 R ﬁ f f'i é'qé f e 1y osure,

xarm o 'QLﬁ{‘Sﬁ?S‘P ﬁﬁ‘”@ “‘Pf‘f’% bk Hsg e 11!&?‘%?&(@!“@“&1; abase or

stored in meny b, rﬁt‘u er P?l‘ﬁ‘fr PRrard positian forésam ms be
~interpreted as i ncI’ Cﬁ'éc Hf“éleﬂ EIPI&MWé ¢ ¢iéBe vari ous

al ternatives whi ci‘i’ it '\98(%% tg?f“ esff:f‘ sgomfrguad b@ﬂ&FhFdl@?ﬁ@'tmelﬂﬂro 11
April 2003 65 WHAPIYang{hapombguard postionHerteam 2 [isanrsluatinggsandivi ng

great est - val ued oR°ingle pame elithegqayer playingrtheshioting guarg positien firngs  each
string consi st | ng 2of'team-1-smaHl-forveard? being the neowf it playdriptayiigethe sl
determining. s2pi nderwand pasitiop Farrtedm 2y “tedm t-powegfosiad? béng iR naneHPr €

el ements in comoitheplajerplagiingthegiowen forvardpariticiefonteafit 2; *teafned-a&i&» st r i ngs;
determ ning a resbkingfthe nerae bf therpla@r phy |tﬂc§@ier%sﬁlgh%ﬁgm§§f ings; and

conparing the restrbbﬁcmamt’%mgth@nﬁﬂé f 68 teaf hd §ste§
det erni ne one-or 1Ny Balg “hdwPpasitavibRGol e vg@%ﬁ%&gﬁj‘i@&_" Hﬁlé}g&or one or

10 nore stringg h%ﬁb&ﬂenihﬁn&@e’i‘séff&él\}éex‘éb&ﬁauééfenswe rebound, opponent-
fouled, etc.; “team-leading” being the name of the team currently leading
the game; penod—of game” having values such as first-quarter, second-
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

b}



2. The nethod of claiml, wherein the step of determni ng ﬁ %ﬁ ;
conputes the result for each string in said set of relat {7 E'E"r% és using a
conput ation; said conmputation defining a rel ationship between said
plurality of strings and a plurality of results. . 15 3. The nethod of
claim2, wherein the results associated w 5\ said set of related strings:-
are nuneric results. 4. The nethod of cIa|m3 further conprising the step
of selecting one strl ng as the string having the greatest-valued result if
it is deterninedfichhe aﬁﬂ)rf‘ébquﬁdnh%)\ﬁ@g g ed ool valusa'dbewtd-of" bemlgahed st rings
has the 20 great 8mepitheaayessrlia reb@ndsdh thenpiskmidiadd gedlaitemgt) f urt her
~conprising the stbpnafer'geavéngt yexpranol vadite; thrmsiver-Bg'sheie®b nehé bMichavi ng the
great est -val ued pgat whoturatd tittrilgesr; 'stealahaving bfad orinb valuestgdangs sharing
~one or nore eb embyt being the wamefMthevplaertwliy ﬁ@@dhé"galﬁb'frb@ﬁlr&frs“anawafﬁceed' ng
string in said | aes o2fo Balue; “Fre-tARWAM" 8kin 'tﬁéﬁ‘ar{?eo EEH} “list of

S an

string yields a Bﬁ&nﬁ@ﬁﬁl?@&bé‘@né#& &ﬁi&% DLkt % d wherein
the step of geneggly 4 K| |33t4 ? e steps 0 g the string
in said set of related’stri rigé éw ng Te gr eat est - val ued result as a

| ast string in said | iVariougcorap)tatistsaiom mistdeslefindtis eniblsa@ied pl ural ity of

strings sharlthg oompatatiomnedeleci02r(Fig. 2)tocsdfieiont!yhrobess dicthak@ttaliiiald Ng to
provi de a set of usihg iedmskabalt-eskcific 8@ibdics Astingd Kdrélf; Comf)ﬁbar erm ning a

result for each specifitglily desighel ﬁ)ﬂllc(lfasl@tlidlﬂ&r%lesﬁ d?it a '“ ggt string;

TE zszfé'ﬁéig'zﬁ%;;a@%@“%%%z e N
ade’ S~ th :

et v 0 Ul et W eérgmte ﬁ**f @é‘s% the

gal d set of strll{i%? %@lé{ﬁt §|b§§ tﬁ’ﬂ;ﬁ%ﬁ(}ﬁ;éﬁ;‘{f& %ﬁl,‘e Ak-PgHe %‘3};‘@%' va?ued

result; 11 Apr 7 r-pheffensive-

gr eat est - val ued ? @' S, pgn ?fdo oqe?%‘ﬁl"& rpb@{nda,stotél ﬁ!éﬂﬂb‘ﬂ trequnidsig i f it is

rdvate gbes-plgtumovars: nwgbervaflassists tranteeof-ast  stri ng;

determned t
and (g) rep %e%f%‘g-a("@wpﬁws pr-¢ - fyeanthro w-mader fcd-throvo-shdotingg i n said 5
-plurality of st r PHEENAESY Pl and ths dike. great er than the last string and

sharing one or nore efﬁggg-&a ax‘er?no Q \% ﬁggg'?ga%; l%ttrol n‘%ﬁ?"’n7 The met hod

?Lec: Zla?t 3va}c ﬂcrat senf ? e utt Yonegs??| ESV: gg
sai d set of yel hff n%‘) tﬁ‘ F%ezf c??é'mﬂ% iops defined hegein. gforThe et hod

of claim7, Furthe Lp dm?rs s?afl?gldq%éqé'ﬁg i egmd withsplayer 1st r i ngs,
each string havifd"t agSa gmedaganst ma3 pt home indglee fourtkai d plural ity
of strings shari h ‘Hrs“ b 2 dea8) BerREmancequesyntbmuser ean selegttheedi ng string
or a succeedi ng PRURfianPaintswlysminus,Emd valies ®am hir Hecatwibutehaime 8, wher ei n
said list of st rtFﬁBSP celc@m 2 fardhe am@wa}gteamamxsfmthquamrfenfl c results
and wher ei n30he the attribite geried-af-gmge and playercdofop thesmsibufeqesieps of 1 . (a)
addi ng the stri rjodtingguatds heddput eloduled 03 thém@mshesitiousehe sdi@aish - val ued
~ result as’a | astinstthe figldwing quetyl (crhputidrb) p@lﬂtseﬁlﬁl-ﬁhﬁlﬁ Rohd- fe% in said
plurality of st riangs= e i W@Q@a@rmam@r&te% wth said |ast
string to provi dfiapes ?éanﬂfl—sﬁBBﬁx{ggEuz{r@L%tlﬁgrifaﬁaﬂrgvii%ﬁhe aer qlrll

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

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 i 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



(c) determning a result for each string in said set of .@téﬁl)r]%% el ated to
said last string; 25 (d) conparing the results associate s 8 id set of
strings related to said last string to determ ne one or nore strings having
the | eastvalued result; (e) selecting one string as the string having the

| east-valued result if it is determ ned tha% nore than one string in said
set of strings 30 related to said |ast stri ‘b has the | east-valued result;
(f) ~ adding the string having the | east-valued result to end of _ said
list as a new | asgrestesi-najued and/orilsastiesleedrieneld for ktat conputhtid@Wolr@Shiust ring i s
not equival ent t omims. [lasthes twardsg theajeryig) agpEPaRhIoFtheSireRt (nddar ough (f)
until there is noalsits iHeusentos@iattd3Geriids MnetteM 1 hhd tHAGRs@VdaRG- 2 " esul t

l'ess than the | asaldd reRalepad/crRIrstTRaRNRIRE ERIPpdih h?ndsnth(é{%ﬁgDn W th
gf}trh ?ﬂﬁ r% I-h step of
S

_ g

the last string. JgRyidihg MEisBodiRh bekd'y érsta[néﬂ{us t%';'l§ pa

2d° e LS peolthape
Stting. g”'ﬂgASPf’;&Ifd:Qg‘q’é%r‘?‘gﬁ‘égé“t %?’ﬁqghe?}%‘é T e Bllevinsrlated

ri y of
strings sharing o e of nore el ements in conmon with said first stri ng to
provide a set of strings rellatsedalied saull: i(feain 1Sdcbied®: pdifth aB€LamM Ni NY a
result for each sicoreiyl$ poinm) oraied modifisd GhagIcdmpuRhihehdiftssad f1rst
string; (d) c@opahidi@, hbbet@mthifc 2360¢ 1 Ao -WhRase-Aesfib Hlridtsf NIS
related to said fisd =%‘Ihlﬂﬁlquﬁ&r,qgélﬁflr_@hlagti[?%gué?{]=\f§?d’ 8 ttEérF- s iaving the
greatest-valued r 4 L 12er ?edngr nore strihgs ha |r¥g ne T et Val ued
result; 10 (e) assigni rPg anot’her string in said set of related strings as
said first string; andiff) (Geptest-valgedtespls: (8eatrht sogdd (25)oifi@an@very string
in said set of rdeanescated fpsints)for tHevaoditied qaerd (coptpiitMoal pohker €i n the
step (d) furtiiser plbs-atnps,ihess-tthenamer: ofm dehesieRhiamehetdgry sai d first

string has the grpioaséf gamdiethur@sitattel) teah B shERFSrwiAl Uflayee§yl t- 12. The
met hod of claim1, further conpri ;mng t he stgp of generg;ﬂfl)ﬁegSl )r e- conput ed

great est-val ued and pre-conputed | east-valued lists by pre-determning for
each string in said plurality of stri %%eﬁ’éﬂﬂeA#];gE?t%ﬂ said each string has a
greatest-valued result_or a |east-val ued res all strings in said
~plurality of strings s'fﬁh‘? AYYHE eprplication ef tie prasent dnventicoeamprovide h sai d each
string. 13. PRe rapfeseional arjamiataun baseball players,comhinigsienspnnéle fas emdalic

det er ni ni ng - whet Hike witly tha meang t¢ asksquiestigsand bbmialindightfid inforgatians i n sai d
pre25 conput ed grabauebaseball gaves| iAtcomtingly, slagidalpicieCofthe e coRassd val ued
list. 14. A net hddr tfe Yaselillngpes (harejnaftm vefogedionn tiesiasMaliegh)q¢ | east val ued
results from a plgenatatdd/bypfreaingitngbasciRlictutSisd ddUeARATLPILRG Al at | east one

el enent, conpsi SisPECif)hﬁg%ttﬂ@x&c@fo dBSeHedhdse FaRbR prERRUL €d great est-val ued
and pre-conputed least30o valued lists by pre-determning for each string in

said plurality of stri hysaiipuesend dheirvaugsorthe varpun aifchasanayrielidst - val ued
result or the | eatgamrdriasee rheing the pape af teamtl; ‘tagn-2-mansel] lebing the ahmey of
strings sharing ®iéeam 2yploeatineofegane” ibaingdhasite ofittielmateh;d‘sileddattizigli ng;
det er ni ni ng st ri hging themaimg qf the- temmphat éxcbagtien t eah-aheddreding e ndhe shar i ng
one or nore &Penmmfitise {eancihatis oumeritly leadingythe gaint; ‘Piched-nameY beigg@re or nore
strings having caanesgfthephgepiehingsi.c. ik pRehet;ebhitdrahe” BeRyite - @ set of
max strings; and ndgieas fithe pRgesBatdiioduring thid ngmggrﬁé)_wg%vh ‘iﬁe\éa! ued |i st
Shari ng one' or  Matieh g QI HLG 0L ) OEET-1LA 155 81390, St i RhGLY| O One
or - valuessuchas 1,2, 3, 8,9, etc.; “pitching-side” having a left-handed or
35  right-handed value ; “batter-side™ having a left-handed or right-handed

value ; “number-of-outs” having values such as 0, 1, 2 or 3; “number-of-

strikes” having values such as 0, 1, 2 or 3; “number-of-balls” having

values such as 0, 1, 2, 3, or 4; “pitcher-count” having values such as

_ ahead, even; or behind; “pitch-speed” having values such as 85 miles per




40 nmore strings having correspondi ng | east-val ued resul 5 I\ﬁril'%ﬂ?i de a set
of mn strings. 11 April 2003 68 1 S. Apparatus for finding strings
havi ng greatest-valued or |east-valued results froma plurality of strings,
each string consisting of at |east one el ement, conprising: a device for
determning strings in said plurality of stgings sharing 5 one or nore
el ements in common with a given string to provide a set of related strings;
a conputing device for conputing a result for each string in said set of
rel ated strings; WG &9 wieaner hows 93 sriles paphouric.t tpitchdgpd thavimgsoci at ed with
said set of 10 revaesgueh 3sifagiball sutisball,slide, dregomp, nor, Episdir-icgiorhavi ng t he
gr eat est - val ued rhesght? having valeesouchas bvs tritdigsorthigh; rgitéhie cAtRasisidal ued
result. 16. The apypaddthasingfvableaisuhlds, insithe neitdle St okt @TPpitdHOB-H5d- C e
conputes the Gesudone bavigpe PessdrinonGilied “siahets 3atbatd” Ha@lrat8pts oF hh NYs using a
conput ation, sai dvah@Ditihadrs@R-d6iing1pogtich 1Bk AlaiadRs Bt Ry DRLMeERSAld 15
plurality of StrifiGA-ARY RviteWafles Slchds HESHE Cvethit sﬁﬁ?cgg’ara Us of claim
16, wherein the rgsiisaasaihabeioll idlinahisely ol 48l & ed Stfynas are

: » ! : aslB pdgle,
numeric results. ol re%ﬂ?—ﬁaﬁ&ﬂ?oco{l C-%aslgl‘g] :Eﬁ SPCREr Ot g a
sel ector for gel %g;i%iﬂgng&g Strin OSSR ESETQUR o XY g velEs b est - val ued
result if it Is £ e[ héfﬁ%ﬂﬁ’@“ﬁﬁ&ﬁh' TG ZPR haking i wes 6Bt of
rel ated strings Has'atife .'ggpé‘&tt' shitcha hauige valgs such ag positiee, apgaiivarars of cl ai m
18, further corrplnicgﬁ"hlg R{ICHenioms” havingvahugs purd as striket badk histor fded; each
string having t hé"gPe&best-valued result of all strings in said plurality

O'I strings shari ngg}?”@’&fou@?&rﬁplﬁhﬁml S llstds R%ﬁ?}% ewaglg}%t prec;adl lng 1
string or a sgcc - | | | ok .. 20" The s, of claim 19,
e 8% oot o el L, o
results and where &iﬁ@"ll;dg%\” (g f b@«?&%ﬁ? i"ﬁ& Bitbr CAmEUAIeRN o devi ce
for adding the stLing 1L §§E}‘g f@{fﬂlf[( SE24t%en ‘%af‘PFﬁq’é”ﬂ%[W%gmﬂmbﬂ-

gr eat est - val ued Igg-gi}?lgesasn DESP-LhKehg mEbierroshalls™| frymber-of-hisger at i ng sai d
devi ce for dgé er P P24 I {é‘?snfi pErespiagergEballs” s dperteplage-af-hits”, of st rings
sharing one mobepast-efRitels, {tipeefpiieh wWitadacshkbasehalbperftmiange-hetrisovi de a

- set of strings ré&rdagigrs{ess mms, hisg runsthattedyin, fvalks pgekaisngokaibdsaspnput i ng
device to conput 8omemans,ete.)f sandaathassball-pgformased-thesizk fafpighérs@s., r el at ed
to said |ast strimngsanighéd rurspearaed nys,swailkls, swikpauts ttome3ng glcwidpar e t he
resul ts associ at piichwist grosad bhllséty tndlissatid, s@ikes/pitchieS ehtioPetsdlafld | ast string to
det erni ne onS or standaddhsdbalypetfannai@etnhetrigy PAIRIEmY f.4CGnE §&kd,, for
operating said selrsallowed,hischigcdloned, &tdrs Msunhdts 16 & BiedA¥LNY t he

gr eat est - val ued pRysitdadé,fnunibek §F SRdeFTsBEH t‘x@%&nﬂ%&% 51?@&&11@ string in
d g has tfhe grea

said set of strings related to said |ast stri est -val ued
result) and 4o for addPfYsaharesop ahle todise the query applisstistofithe presentesul t to
end of said |istinysntiomtp fmerhiddenqagens imthedasdball tatathyiengplofing varidus
det er mi ned t3¥ht basebialhepect frestonyutatiogs definedthessinii Bl exainplepa ub® chast string.

1ssue 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



21. The apparatus of claim17, further conprising a sele RéﬂEB 3selecting
one string as having the least-valued result if it is determned that nore
than one string in said set of related strings has the | east-valued result.
22. The apparatus of claim?21, further conprising a device for generating a
list of strings, each string having the Iegzt-valued result of all strings
in said. plurality of strings sharing one nore el enments in 10 common
with a preceding string or a succeeding string in said list. 23. The
apparatus of cl aisen dfaumblees (eha faradach tyipsof pitcisthai thgpitdtiee!l das ehro@R):i Ncr easi ng
succession of nuEstbatlsi7E$4I(605faetballl VIR OE b RotsRd fROGRINES, dubebdRNEHR (NI
- conprises a cont gt of 80y 4Rlefs0BRAIUISf BB arkil dhia ubﬁlé%'(ﬁ,o%%fgf) fbe! ated
strings having t g d:2Aguery ®hstdbrl B Hhdeb@F dita! AStindididdbrbill &ince i1 d 11 St
for operati ngs SalghfRdGR: FAr bRVt oA 61 AEnSEALIRE A _Sai d
plurality of stri 252 n?er!*s@g'sqaﬁ]eqie(arto %Eeofeir%% Rees RelS e Y said |ast
string to provi ad '{ét.o s%rlp L él %ﬁgtg 3 cfsjﬂgtf ég; CAeT f or
operating said cliput aﬁg‘gdg?/%%?é cggv '6‘75& orleask¥alped yegylt Brdhe st rjng i n said
set of strings r EPRPRGUPRLPSrof-nitel Inptherwprdsnthe Apsrymgappticationadithe
conparator 20 t o PEGSRYARYENtQB alextsiihe useq tasistited sanagios wherg e pitcharf! st ri ngs
related to s&Pd hastelied mase (greatastvalueil mesulthandder lassr(teastt valuagsrehdt)iong t he
| east - val ued r esdiffereritdypesmd pitchesgthersby psatiding thre user with adicttane string as
the string havi ngndéretahdiag b¥ tlepattherdspitching pérforinanddel. € pitohadldchiah. nore than
one string in saFdr eeimpé, the nsdrgsaytel Aéred tbehesrblt dfant felfowingrdiasd t he
|'east - val ued resghéry: and for adding 25 the string having the | east-val ued

result to en?-of said.li%% as a ne Ia?t striqg If it is deternined that
said new | ast’strjng ik Patéﬁtﬁa&!fﬁ,é?ﬁ“ i fsils BYG B optohYands. The .
apparatus of cl aPHmEsSUPLve Hequt o6 Ablor ghatgodified aueny (cammutasiontotypassi gni ng
one string from PHFlY pitehergramest pitehier 41 pitghges-count  tehindt tegm-altend g, f or
operating sai d désanch rhonergtondrant fiiyngy nombengbstribestet)er mi ne strings in said
plurality of strings sharing one or nore elenents in common with said first
string to provide a set of strings related to said first string, for

- operating said conputing device to conpute a result for each string in said
set of strings related to said first string, and for operating 35 said
conparator to conpare the results associated with said set, of strings
related to said first string to determ ne one or nore strings having the
greatest-valued result, or one or nore strings having the |east-val ued
result. 25. The apparatus of claim24, wherein said control device is 40
operable to control said device for determ ning to determ ne whet her said
first string has the greatest-valued result or the |east-valued result.

11 April 2003 70 2G. The apparatus of claim 15, further conprising: a
device for generating pre-conputed greatest-valued and preconputed

| east-valued lists by pre-determning for each string in said plurality of
strings whether said each string has a greatest-valued result or 5 a

| east-valued result. for all strings in said plurality of strings sharing
one or nore elenments in comobn with said each string; and a storing device
for storing said pre-conputed greatest-valued and pre-conputed | east-val ued
lists. 27. The apparatus of claim 26) wherein said device for determning
strings is operable to determ ne whether any string in said set of related
strings is in said pre-conputed greatest-valued list or in said preconputed
| east-valued list.. 28. Apparatus for finding strings having
greatest-valued or |least-valued results froma plurality of strings, each
string consisting of at .t5 | east one el enent) .conprising: a device for
generating pre-conputed greatest-valued and preconputed | east-valued |ists
by pre-determ ning for each string in said plurality of strings whether
said each string has the greatest-valued result or the |east-valued result
for all strings.in said plurality of strings sharing 20 one or nore. _
el enents in conmon with said each string; a storage device for storing said
pr-e-conput ed greatest-valued and pre-conputed | east-valued lists; and a
device for determining strings in said pre-conputed greatestvalued |ist
sharing one or nore elenents in conmmon with a given string to 25 provi.de
one or nore strings-having correspondi ng greatest-valued results



to provide a set of max strings, and determ ning strings *R ?laidiim
preconputed | east-val ued List sharing one or nore el emen% PR <0mmon with a
given string to provide one or nore strings having correspondi ng
| eastval ued results to provide a set of mn strings. 30 29. A nethod of
finding queries having greatest-val ued or Isgast-valued results, conprising
the steps of receiving a user query consisting of at |east one conputation
and an attribute-valued string having one or nore el enents, each el enent
bei ng associated with an attribute havop®ai ApglisiRioassi gned by a user or a
35 user process; determning queries in a plurality of queries having said
~at |east one conput at @W%‘ﬁﬂ’l%wnlﬁ%@h‘éﬁm PigSNS Ivcatiemean pravidormon wi t h
the user query t ®rqfespionpbonamateunfootballplaydrsqemching;pecsonmels fang and thesul t  of
said at | east ondikewwiphuthatmaans fooaskiquestibns and toi dbdie insightfadl infériiatign associ at ed
with each quefy iabowdbdtbsktgambs.r Abadréingiy e tdgha] madel of thd dAREdlleciz@03 71
conparing the regs fosthatipagiea(ideinhfidt réfthed &P4s ObtbaR A PR fdHGH85yt O
determ ne one or t/Riigy tHeSbH1BSI1 DAMIa0Y cbhé‘ctx%%iiéﬁa% aﬂcﬁéﬂé‘é‘ﬂwhgﬁiﬁﬁﬁut Or one or

nore queries havidigedche 136 Vailsysysr esul t 0 The aim 29,
wherein the step of receiving con‘:)bgl ses the steps of-. selecting said at

| east one conput at i on Fheatributes and fheityvabres fyrthuvaricus péays mayesgadese to a
user or user 1¢r o¢wem-1mgme’ beimgdhe hawe oftearnl; ttoare-2aname theirggsthé name a
plurality of att ofmatre3; locatiespdigamet beinp eheusiteof tiennbtch dddy-bfweet’ect i ng a
val ue for each ahhvinpgwahiesesldhCisainday, iRafa)s.;t oypelsf-supf@se” Mvirig t o form an
el ement. 31. ThevameHosthals ggasa] tirf3tc.; RGhE bGP Havitl VafRs kudhng ﬂ?ézmi)ut ation
defines relation baxﬁbrb%cwﬁ&auﬁx@érdthﬂld u’%hbxt You@i% dUARES &Sov%gﬂn@ “«plgral ity of

results. 15 g2. @1— P ERMbn0 foefgdhdh W\g'ﬁ&gﬂ&ﬁ\ﬁ péssés o?ﬁﬁ%ﬁgaﬁneg 2W' th
ng ues stich

fsﬁlr'(tjhg]; (r:glrrgf' |eg| B9 14 agicasglaiga%gfc&%u ndmf OCHﬁr E?E aving the

gr eat est - val ued

d
set of rel at ed q e@?f"@sbz}c %g?ﬂ % Yaff’éé(ﬂl“g% 1tas 3‘§£‘% T%gr?/relt Eozalof

cl ai m 33, éh B ﬁ’@‘ ﬁnﬁ‘f‘c & [ugrigrpa I‘i'“§{““8 Pagkier i es
“having sai d é IB%&‘F ﬁ‘@gé ] PR SAosCihaYea with an
attri but e- val ued VaiUes ’t"r'i ; %ﬁ‘l’@s&ﬂv@lr 8- %Il‘tﬁv@g values queries in

said plurality ofuchas @slbhl&r EtSe “b!ﬁ@s'é? gonip-eedomng] baving yalues suohadbn with a
precedi ng query &P, 25, §Jc@teedwr981§fvs¢~,fomu@ad@w Taving@lueiisachnast 19od of cl aim
34, wherein sai d2bi &%, etsh; ‘tnreed-seneyinglvilg agresn onnaleddng d'sypeep ffomeeioal on of
nurmeri ¢ resulis hadngivelues suchtes Jsteegivast, geodvat, Infgrmations etcq Oshatgumes t he
steps of 30 (a) havhpg yeber noienlye;j plapiypeSieivimy val@lsaueitaspiss biassthavi ng the
great est - val ued regubirmias’ Eeih@ithe n@HRIOF thd bl da lﬁg thBal1; €ffeRtisA-BE-NY
queries in said plshr dabing vafues st é%sleﬂﬂeﬁ/ghﬂ%r%ﬂﬂ pés@é}sbelﬂgﬁleqmm ation
and sharing one GftHMI%e?bQ@?dE&e'lelo‘q d re&‘n " Bé&in %
provi'de a Se3g of i Fiedrirtit bl S AR }{ e o
result of sal d aie E RRR4ACSTR gﬁléj QLA Of tF 5 % ued string
ga:s;l at_ ed with eﬁlz er(s wﬂé/ tacElcﬁ an rc?\}ghp the yto an en mterceptlon%al' d Tast
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



(d) conparing the results associated with said set of qu J‘\Sﬁ J ?at ed to
said |l ast query to determ ne one or nore queries havi ng e greatest - val ued
resul t; 11 April 2003 72 (e) selecting one query as the query having the
greatest-valued result if it is determned that nore than one query in said
set of queries related to said |ast query has the greatest-valued result;
(f) adding the query having the greatest- vaftied result to 5 end of said
list as a new last query if it is determned that said new | ast query is
not equi val ent t ousag thelfastbaliispegific atibuit@)defiapERdrking CohfRtatioRs t hrough (f)
until there i s nosppuificylly desigicd fol theabotbill @ﬁplmht%m%yhémgg nﬁn{bﬁﬁu't
greater than the bﬁﬁlhyﬂue‘hyzaﬂﬂy&‘aé’f hiiBd-PELpRY”, "R &Ormon wi th
the | ast query. 1fhs3fg p];{yy Es_ ﬁﬁé@ﬁﬁ@ml{ﬁ%ﬁ ,,c‘g BI S|fng the step

of selectin e al ue it is
det er m ned tghgtn n%ﬁfsy ééﬁ?a f}'rs 185 rplgo Po eéj:eélf -o&ﬁ@ ‘#Jes has t he
u

| east -val ued result, & & fP t %li“ﬁ‘l 'ﬁg’e TOUF‘E hB"rSS(PBWprl sing the
step of 15 gener g‘fﬁ L %Egg% gl[llpg ﬂ%ﬂcﬁg‘%s &y npwherofgieuch-~
conmput ati on, each (&ﬂ;g: UIgaes &S ByBBerRftitcEseptens; nwabes-ofgauisd, stri ng
havi ng the | east VRHITRG: °rfé§ﬂ$sb ngrmberof-yfiids-ineaffange, st )dal]!d thedikety of queries

sharing one qry nore el enent
succeeding query g %eerﬂ Mgﬂfogs%ﬁmg bmo ) 6{% %ég%o?fsuﬂg sal d

list of queries vy cces

wherein the step érﬁ 8 m%xﬁﬁ@ué aq Spegﬁﬁﬁ mB‘é‘% ‘?Iﬁ‘ °r6‘1“ F 51) addi ng

the query in sai dese “Eg ? gP W’H eihf aweéaeggtya |ga@e result as

a last query SF'ingtp ay. h d @Pf‘nf quag*sl playingion twifurality of

queri es havi r"a ?fsé{f PEslE “BE‘FFﬁu‘thﬁt“F‘HrFaﬁﬁ%le‘ﬁﬁ%ﬁWﬁgJUM@nor nor e

el ements in com*rD‘WCng’ﬁa grinedspergaesipe-plyy panshmaliiss teaget fasfthepttitives r el at ed

to said | ast quertfamlchamaeiissforihe attitadeshotgifn, pass dorsthe htgrilnite plag-tgoaput at i on

for the attribut einddiufder tenalinibutasymedfatueficeviThi igat moduleriP1i(Rigs2) d set of

queries 30 , rel ahentramslates theluaafs spleetiyn irte}hedoNPaing Qe {Eonpaatidre

associ at ed wi20h saaversgetyals-guiacd-per-pabiagiay, Gamli-Hamas leafiUE lshotlfin det er ni ne

~one or nore quer|=e9ed3pmyrtgpéhe,agse%b-o\f@hm:;@,sglahdfx(d }de§ﬂ{e%kfﬂfk§9ne query
tion:

as the query havuaghé.&wnﬁmamnmaamgq0§&,g Ubt cdrd pdt s determ t hat
nore than one query in said set of cluerles related ta said |ast query has

the | east-val ued result: S ratigramedide J0hdig. g computesarsultal ued
result to end of Sughas F-24{4 Eafés ﬂe‘ﬂﬁd 15 20 gassing pildys) forithe whet quemy ned t hat
sai d new | as?qudiajed en thstfoetfall date des indicattdhéraist sigesethy inpanoiodulel Apr i |
2003 73 (g) repeai®ridpoqrepides the ustrqueghto(th alenigeheratoe2® (Fig.1®), theiery in sai d
plurality of querusesishbrieddo a setasficirtuhstasces belated fethe asdr q@esHaviadns har i ng
one or nore el enegreatestvatuedon teasi-tduddnesdioft tHuvhputatBn avdisgdPpirBad of claim
29, further conprgatiedget-passiig@plaf In &hé@oﬂ%&hgﬂhﬁgmgﬁﬁpl%ﬁﬁﬁ/ of fhgm sai d set
of related qgeri gfesfit Mvénticit alSHEh¥ 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 followmg related

query:

K 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). :




(b) determining queries in said plurality of queries hav*pﬂ aa%g3at |'east
one conputation and sharing one or nore elenents in conmbn Rith Said first
query to provide a set of queries related to said first query; 10 (c)
conputing a result of said at | east one conmputation for the
attribute-valued string associated with each query 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
gueries having the 15 greatest-val ued 13&&LAQMﬂmnmne or nore queries having

t he | east-val ued resulf ggg {y ther |n said set of related
~queries as said . e {) ety é{g %chf Vte ProYf ‘E)ugh (e) for
every query in s SSl ng ?egf §é:gac peﬁ?é‘" Myndfhe| ai m 39,

wherein the s ‘g‘% }h[eﬁgerané qé‘églot“ﬁé“ ol inishybll enfempdtiog whet her

said first qu ry qat 'T‘Fé‘ebgaé%ﬁse CCQ%‘F'IE@)G arlagigaltmaglel ofithe dataspliecdddued resul t .

41. The met hod offorcgrigkst ggues (hercrnafterrsfgredds agthelsdclet dptapis g2Bergeeder at i ng

pr e- conput ed grez!i’b’ééi‘tﬂnv&lﬂlf?e@w&ﬁ‘cﬂqfﬁ%&mﬂpmmtbﬂmdtesuadi balth, hudst s by

pre- det er m ni ng SpeciBartatinitvitss to escaibe thuse vadidus ymandhes aed btk whet her sai d

each query has a great su t . or a east vaI u d result for all

queries in sajd ﬂfeatt\ff;é?q};& Clrgvgmcﬁés f%?PS SBHE conput ati on

and sharing one 5? ' { fiiepny L “beagy, ¢tagigeb§ing30 42. The

met hod of claim “%‘F phigAm2; F‘%‘i"}’l -mpsh's{sidp of dhe match) bavingngpludset her any

query in said sefudrashqme, é&’abi@éﬂp‘ééal»l ananth-efimdteht baiogpaliessuch as

gr eat est - val ued ﬂmgtarx,d*‘obruﬁvméc A tewnaroéntmatchiUewvingss yeanenolealae;ni ni ng

whet her any quer yname-oiteursanenst beigp fieadhnuueithe® uinament i§ dem@eewaonput ed

| east - val ued1fi splayed ps pmit d€a sorseimatt , ifiany ¢tyEitche®ndiddns” (Raureldr@héret hod of

claim 29, furthepitcloripvig vidudsizactsieyloof fasl] pl, ay, ag.; tha&CsondidRny and the

result of the ushavifggenlueabwhthsWihdy, v, Qﬁﬁﬁteﬁﬁ-t“tééﬁ{ uﬂgmq &gg tb one or

more queries hav itethdnieo Ome adag s thaV Rba 8 téﬁsﬂlsﬁm b%n @t” Of clai m 43,

wherein the stepnghe e t@é{mﬁ[ﬂat‘i)ﬁttédm Defcaf lSrH @Mﬁd aI ued resul t
,,]m %Erl | 2003 74
0

and one ‘or e =
~and one nethnx(;% O?:':%bﬁéﬁ'ﬁﬂé’lﬂ%geﬁ thel Ak ?c?c% —lbst Baying the

stl &b (\Tﬂg&amsbari St; Cte
ot ecnent ﬁgdgie Bt %f°sf"|"i°§mﬁﬁ o ia‘t“t““se%%‘* i o
38, ‘further corrpl é ugpeq a\g1 lPFFFPYLfB%FC cqudiepmand the -
result of the useV f/eaéﬂ dﬂ c%‘"tght %aeneaﬁ F;f/eaah'aatt‘h@nﬁ'@rm?é@p@ndn ng
| east - val ue 5resiﬂf'“l n said list. 47. The nmethod of claim40, wherein the

step (d) further conpmirgegribiies ﬁ@me@fvaﬂbmr%moﬁmam lﬂaﬁaé/ and the
result of the uswataﬁm-ﬁmab’oaangwﬁemaﬁé' uéﬁa'i Q4" espondi ng

gr eat est - val ued ﬁ&drtgzyd{)thag,f %Fogﬁzge\;a %ﬁi_ﬁpa%% » ;‘“;l aguery has t he

gr eat est - val ued CHer
di spl ayi ng f &1T g df
Ieagt zal ge resu oﬁlc Oas'?%é'p ég ?ﬂ %&‘é\;@ a'ég%he
" | east - val ued restBtt HBF'SE'I az(glg EEORPISsi ng t he
steps of: 15 det’é’rl lﬁ|°ﬁ deryprdpiend %{n men §1ag&hema@wcqf it fuager,
great est val ued | &0y sTyger-handd {hands &ﬂ énecer tight or defidvadiestier ni ni ng
whet her any quer yoawlesaamey b@ngﬁtm@nmfltmbnwlmar‘bwdct-hmtd”l(handatsed n said set
of min querl%ss ®howl) hewhga right or lnﬂwnagleqttgnpe@:f-bbwwr'nga\gmgeﬁl@estsumm ued or
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.; “lme~of ball” having values such as



20 |l east-valued results froma plurality of queries, eacﬂ r‘ﬁrﬁﬁoga"i hg at
| east one conputation and consisting of an attri bute val ued”str1rng havi ng
one or nore elenments, each el enent being associated with an attribute
having a val ue, conprising the steps of generating pre-conputed
great est - val ued and pre-conputed | east25 valued lists for each conput ati on
ina plurality of conputations by: pre- det etthi ni ng queries in said
plurality of queries having said each conputation to provide a set of
conputational l'y reffdegchtqydength-of-ball” havingledlessBudh BYsHoPLpiRRel, (WEry in said
set of 30 conput apitebeay diy; *ditcatirloBUEI' @Frc¥itei S1ahe 5L Qﬁ&‘-%% gh¥g)has the
- greatestval ued rel%ii'liﬁ% PludsNBch Saicomll 66t Btanguétt: -G08 tm E 'n Sa' d
set of. conputatipigdssyick 8 Rdckds® {%S«g nﬁ"ll%

t

nl%g eh) &
“one comput at g el %‘ybcw“ gmslr‘?ﬂ@(g Vi'?%g b if e r?ﬁ““uselreaSt

process: sel ectin '593 e, ées aé’é‘fg\’fﬂ ‘?feséf"ll‘ ?Fs‘f““&rﬂ? I¥B$.d

pr econput ed Ieast- A 3}{3 Rer-ofz %l‘a ‘é%f‘"&i‘f‘ﬁ“%ipﬁ‘Htmmseﬁgtcdmféﬂ@onput ation
of the user quer Pﬂ"tgl e §Bth @sls i4netgai owwuEdndigatinechavo theut ed

gr eat est - val ued mtﬁmﬁtg%‘?&ﬂl}ﬁghﬂymgwuwr@@Wn«ﬂsaughtaﬁmmn with the
user query td0 1’ropgsbutingdigkler-namedbtide themanuwrofithe Selderewhesosbiited
correspondi ng gr eattksbatsmangating out; t'sontmbyingfiadder positiondOindiGaknguay i €s; and
det er mi ni ng. quer ipsition ofahacoantdimeingdigider and hpuh g daluepsich ¥amieded i st shari ng
one or nore el ememicRetkeepes ey fbmt-bboidfm' i Bt ngUitiethdr @ ‘@6{9""%?3&)@&"6 or more
quer i es havi ng CaIT aRMANdha%al e Slycy 8t H@dam@wixt&o}éa"r?ﬁ&?é/dtﬂ of mn
queri es. 15he a”'%hb’(lda@sfco@d%fmh{%all WAghevil ﬁ & oxcr‘PJTPalf n |n sa| d

pl urallty of COMyeptddaitedeindlSsin gﬂ{c er Nee §al urallty of
queries and a plu 4T 49§qu: a%r-wnc e %Pg}a , Turther
conprising the step. jd:ﬁh? 1 l{gfq ﬁ% ag? tf’%gsgft of the user
query al ong with ¢ uer€ angetlelt and padng Yalnessu B€ds result in
said set of max qf} rslé): 53. The net hod of claim52, wherel n the step of

di splayi ng 120di spl ays eacthmrswompdtambﬁsmm@mmﬁdk@aﬁw’mkued resul t
in said set of mcanfpueitiofmodude 142 (F8f 1% efficlnny P&e&l{ﬁébﬁ ca¥ang

gr eat est - val ued Qfs1deﬂ§EnM&’t ifi€ 2 Etﬁesfdcﬁﬂb@h rﬁ,g.ge“ es,

conpri sing the stgagfiedily desigh a&CtﬁéXha&t afiﬁ,
plurality of 20 g4 atavﬂg Sefidfle3p a}é%mr? é ‘ﬁ%{%. ggeaor

nore el enent e »Nng SO

val ue assi gngg bq-8 %pébfr?dmsrle §lre&mnﬁ£eﬁ ﬁ%ﬁ 5&?@% f, Camfs%-rlbpsm urality
of conputations at dBP%P?ﬁ%‘lehg ueries in said
plurality of querl ’é“ EQ'@'?& Hc “1“15 pff'wd ut“é’{‘ flasd-crig ‘?5TR9 geagceset of

r-o

conmput ati onal |y ?Hf’% pée.g¢ B)‘m %fr‘éfr lsifagpdguimbarofimingtesd set of
conput ati onal Ly ,p 10 UNSFROFG d gumher-ef-foptssorsdenumber-afrsixasrmon wi t h
the user queff t@c Féﬂﬁlﬁf@bﬁt‘%?f‘ﬂmsﬁé@@d@d -zpuerdigsbution-of-runs-scored-

by—bowlcr) and the standard-cricket-performance-metrics for bowlers (e.g.

number-of-balls-bowled, number-of-maiden-overs-bowled, number-of-
wxckets-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.

The users are now able to use the querymg application of the
present invention to find hidden patterns in the cricket data by employing
various cricket-specific computatlons 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



30 (e) computing a result of said first conmputation for

att$| %)uterreal ueg string associated with each query in sa‘lH(; nl200§ rel ated
gqueries; (f) conparing the results associated with said set of related
queries to deternmne one or nore queries having the greatest-valued result
35 or one or nore queries having the |east<yalued result; (g) assigning
anot her conputation fromsaid plurality of "Conputations as said first
conmputation; and (h) repeating. steps éf) through (g) for every conputation
in said plural it ycosPusiopuYiatcEsstaga@ng yalughisamel foo theofttribhitzitears4 - wher ei n
the step (d) furtimere dipan Sder thhettsbwpbeant-2-nathe. Ape idpulBoduleéaoi) _

. assigning one queifyg. 2) trenganslaeetheofer etebdetdn fuetticesliasing duerst query; (j)
det ermi ni ng quer i(esmpatatia € varpenknagapesnat iranrl= gamal agd2 gugei-es sharing
one or nore ebenasis 2) and PrERTdes Vbletlﬂer&?leﬁy tfoltnééorﬂlﬂﬁwontrﬁo&lpw qu a set of

queries related ty @%ﬁdtitﬁn query k) conputing a result of said first
computation for the attribute-valued stri n(g associ ated with each query in

said set of queries refhfeompugationinpdule KR (§igeR2ycommytecarepalt.isngh ashe resul ts
associ ated with S.@(¥evins oft fu20Q matches) fordheansed quary based dnithstrickeery t o
determ ne one or date. eAgjindicated hlesein, sinct He igpleanahile VGl dledproeislds the or one or
mor e quer i es 1haviuser queey tocths lestgdenadior @8 Li{Rig. X)nﬂ]e@§é‘ri19£licﬁ&1 fekéeyr query in
said set of rel at@ufivRhicTelatd $aihd usbr dileryIhRing x@ﬂ@st%lu@:ﬁ)or [e%geat i ng steps
(j) through (M falued\edutt HAE YoM ut%ﬁbﬁiwﬁﬁbereénti h 6 xeﬂ%Hs e S6. The

method of cl ai M SperpiehiiRaddifors @ﬁr mmeae&mm&?&r %w g step. of

det er m ni ng whet Qggn%g fe}er teglﬁelr Qst alue?lsre% result or the
| east - val ued; 5esqj)‘r"f:st rie

r?gper ge% nsqéc
great est - val ued of Tea: th ed q élffé
s urer uery cond SRR, yk ﬁﬁ’%ﬂ*;kégvﬁeéf“rﬁa "x%@m?g%%.mmaga“
attribute having ‘4 Q/‘?ﬂ“ﬁéeé%eglqﬁ?fé(d by 25 a user; a device for determning

queries in said pluraljjty qfoom@rwlﬁ§oﬁtadﬂ3r}ﬁat§1?és§if&tthéﬂa&fﬁee'aﬁe onputation

r recei vi ng

and one or nppe §L&ABRASor ﬂwm Bt etteahh?-n L (GHENY tehf de a set of
~related queries; g onaHinat@nde scﬁa Ot Wolif Ty Meara ar | east
one 30 conputation of the attr ute va s ring assoc ted wi th each

query in said set of rSmiady aql;elmaesssuanquayapdpt&namgplafyerlsorrparl ng the
resul ts associ at edntributios to the saguired runsipat @t swhen beld tylpe ideyerkes. eorone or
more queri es havisnch ¢dntrilgrieatqaetyy theuser qanselkit the camgutationddh@ibitiont es havi ng
the | east - vaRfied to-esqulited-ris-m8-ovéh) andpglassyilayer Dfor ehBdtiAbate batgsi N sai d
device for recei \tafi@ ang yofer foltiee 4t@ibugd 964-06BAIN Phe inf@ShodI€ 16PMMYL ation
froma plurality 29thepQrpslat tNEer Hsd @HBR MRS tHefoRoWiE qu fy user process
input, to select émﬁp&andimeo@aﬁ&uomberéq&feefﬂl érLHv%L bl P{JJ butes in
response to the erl Lof- AN rogld\éfh Gisk eruc % ?t I bute

el ect o i n 5gsPERRR A A Bl Bt b orman”e

" 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




11 April 2003 77 S9. The apparatus of claim58, wherein ifiAd P# OI east’ one
conput ation defines relationship between said plurality aﬂeq s and a
plurality of results. 60. The apparatus of claimS9, wherein the results
associated 5 with said of related queries are nuneric results. 61. The
apparatus of claim60, further conprising a, el ecting . device for
sel ecting one query as the query having the %reat est-valued result if it is
determ ned that nore than one query in Said set of related queries has the
gr eat est - val ued reswiple, thQug? wollhkbagpdeditouthe edsult baihmbllowing rélhed
conprising a genequwry:ng device for generating a list of queries having said
. at |l east one conputatiqQn, each query being associated with an

attribute-val ued strind havFfitvANe F@&lt'e‘gtz- threnodifisdipeenst all queries in
said plurality of(CoERpagen sironiiyitighdoprequsedras aeaves, batseormaonme wi t h a
precedi ng query ofla¥er§licceedi ng 15 query in said list. 63. The apparatus of
claim62, wherein said |ist of queries yields a non-decreasi ng succession
of nuneric results and wherein said generating device conprises a control
device for adding the query havi ng t heBapnkest Applicaibied result as a | ast
query in said list, fop,. i sal 0 device for .determning to
deternine queri es;, i q i%%iﬁ%%%{ea%f%%?glﬁgg G %‘?erélggﬁ Rl OQSF@‘?Q{CSF ast one
conputation gpd s FIU0g Cah e §Fe nl&rrémér% &7PR RS (R Qnsadd | ast query
to provide a set P ﬁﬂgu Ardoratpn; from thesbankang datrer4ys a represepativa i ng sai d
conputing devi ce ¥8 @enyipg applicagpen ohihg paesenianyentionsae proyideat i on f or
the attribute- valf¥esraenthagkers st the eeany torask fuestipBs apdeobtain insglitfil set  of
queries rel ated tigfosmaton akout gompyyics misingaoaty inghs miacket topgh &rdust 0
conpare the resul mgnusadesurhed bands) psizatd pdzemehtspier iARsordalghy,ed to said
| ast query td3detlegicalmBodeief dic datr eollpardifesthb aunkige iflRicatietnesdmaiat ued
result, for sel eatfengdones tedraykiag datad iDgsnebatdtipdi tihf eheHBRINgacav @l Ued

result if it is detasofieaish ctfhmalsrﬁﬂﬂ@pé&i‘ﬁ}ﬁh@ﬂﬁiﬁ%@ﬁydéﬁdﬁé‘t}f@s@@arﬁﬁg of
gueries rel ated tdeagai d | ast query has the greatest-valued result, and for

addi ng the string haviﬂ? the greatest-valued result to end of said |ist as

“a new last query jf jt Feateudgssnd deeit ylvesslar thervariousadealsquayt include:not

equi val ent t @0sai @rodust _'&G’é??;g g typehef ingpanent being isard, andhBOng ¥aldsher

conprising a sel ef@tlh aypGite placeaerftonorsedrsetibigbangetyy Esalesmssghieat quer y

havi ng the | east -indicater theselhtive ferformascedeftthe buirglcéhpinyihiéndslean one query

in said set of rehkseunddueingamhitasuithes dxealiéntvodadc.r Ssatvih-infajesThe

appar atus of cl aiindibatingf the tdletiveqaiforinghedo RhIRAAR@ESHFaraN t&fns o?"

generating az2bi stgrefthtehiesSandaving vafied sédh 456581168006 ,rgt?étl;t‘%d\_ﬁﬂ'y" 40 each

query being assoGhdikAthght hdBirftd whilifs &é&iHﬁgmﬁ drl %%Xwgn& e

| east 1 \{akgedl rggg}gﬁ/in fyafiles sﬁktl?z[s‘ d&etioRici dhsiu fo?xt tE.é“(?a ti é‘-g\ L &g sharing one

or ri vor a: el _ ecedi ng guery or a

succeedi ng query i, m?)xsny ﬁl@ﬁ%&%g\ﬁ(ﬁg{;&g Oﬁqﬁ%’f 1qu° ‘?%"'é%?‘%ﬁé ein said

list of quer"g@s %E%E WH%E- cfﬁcr ST NE LHOCENS HISMESHMS ¢ results and

wherein sai d”S ggnerat tng i 'Ce SCYA CPUBANGIS A GUisins ersigred of dhie adding t he
1REA XS OR HO VAKSC [faslodesprigrty| dedieating|the as a | ast

S
t'
guery in said of ¢ :eﬁ“g
query in said |i PoPbroliheisspinggouymnay aeq cesomerrof dlea kanki andipving det er mi ne
queries in said phlicanpti-castomer highs lavadtay mueltidational-prsincehindicatiggt at i on
and share one or thoexdensite mhichsthe issuimgroompany is smultinhtéortal,aué hyvihg provi de a
set of queri@§ values such as high, medium, etc.; “industry-complexity” indicating the.
' complexity of the industry to which the issuing company belongs, and
paving 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-



torelated to said last query, for operating said conmput{ng,sepose to
conpute a result of said at | east one conputation for the a?trl bute val ued
string . associated with each query in said set of queries related to said
| ast query, for operating said conparator to conpare the results associated
with said set of queries related to said | gquery to determ ne one or
nore queries 15 having the | east-valued restlt, for selecting one query as
the query having the least-valued result if it is determined that nore than
one query in sai dosee-gtioginsicatiag te extend of thegsiuing esnpaguisrdgbteds t he
| east - val ued r esuelatioanali lth oize,zdi haginghalugs ewop dsdighy gnddinen,| eeasticased- ued
- result to end of teaizt-tatist imslicatingehe &aadt of theriysuirfg ddmpagydatLedined t hat
sai d new | ast querlation to\ith sige|indeHaeig atie? ouchdisthidia SledillHe Yo ; ‘@4sh- The
apparatus of &l ai flow7indidatihg ee x‘émélpétf&%a%cﬁgﬂﬁi@%sug@ &‘?aé)pif}) & 9ni ng
one query f rom saickadit Ho! aldhALREVANEI B oSk cBlIde] flodIMfE ! Yaps! OF "OPET AL i ng
sai d devi ce for %er%m G LRI Q&{%ﬁﬁéeo 5 s Bl Ly of

e

queries having s é%or nore

el ements in commg W1 §§|§holl O}:&?S ea@aﬁpe{ ﬁ‘ﬁ?oﬁ’ & “% ‘il“‘?ﬁ‘f:égh%srl es
related to.sgid fid g ey © '8af'1ﬂh ARG TER ¥R vi ce to conput e
a result of 98id BFfomange ﬁléc 6 ‘Pé?”ﬁsﬁg"étmsrt‘?’lﬁﬁi RE/ prge® string
associated with ¢ZEHRET&RP: 2R éY‘&gé’é CB’F“"HGéFi‘@éleP‘eB‘aQ(bGtCt,og@ﬁd first
query, for oper at‘?‘ﬁr@“kdf‘@c&%‘éi%? five perismpegeefitheispungitampaysoci at ed 30
with said set of taﬁ'ésrﬁ)%lés gressanauginse andiaying vaduesguelt s exoclitet,gonilwec.pne or
nore queries havi‘mgt-tteemgt snticating\he ebative psufbin)anoe obthe i issuingROMpAMET | eS

havi ng the | dast -ina¢roscbfisset incomedarfddravingsiaties sgcheasaikbellent ¢86d, etd sal d set
of rel ated queri ésnaketsapilalizatish” iiddtaying G relhtite pérRATRARsSOQhe ﬁétﬁhiﬂ

wherei n said contdoglpadl@Vn feemé Sfﬁﬁrl@&@@ﬁ;ﬂﬁh@atfoﬂ sRMdvilg il sfgyisce for
determ ni ng to dexe&lendSzodhedtdeFroedivarapt? SHicaHES theh@ti @%vfbrn% - val ued
result or the |eagsé Is‘éé‘lhg%gmbﬁﬁuir{tenﬁgofﬂ-sﬁ% % qQ @1]' g} further
conpri sing aZdeV'lﬁ@ui(goJal&@@%ﬂ R eltéit; %Hpéié nid 1a§hea§es éﬁ?cen age’and

pr econput ed | eastizyalie m 'reﬁ t?‘v ]yr%n?a ecﬁ{tﬁg %Lﬂg Sh e&n n said
plurality of queéd& élf 11hs er %ﬁ %‘?’r'é'é‘[: l\f‘fed resul t
or the | east-val ded, rest S’Q'H lét’é ﬁ

¢ C)B:.F
having 11 Apr||g°280 79g‘8 oyt ber i es

dr APy P@FP%EF%‘#&‘P‘? ng one or
nore el ement g in Bejojuii ol H‘%é‘i"ﬂ'sxf &tﬁ ”"‘§ valuss pYed aevi ce for
storing sai d%pr e- 6T Rb-EIOGrtS eRyb Waﬂ%@&“ﬁén'&dtﬁﬁfén&wwmréﬂﬂpé@?xt val ued
results. 5 70. TH@“&E&)%?{‘%R*‘H%‘ igpublicly tradsd, angavisigrn yesiod ne yalueofleadevi ce i s
operabl e to oper &panaggy d’eﬂtg\ﬁh@éamepf&@tleadrmamﬂgr fou thteissenilea-whet her any
query in said setmyfagertyat’tindipating dw type o fleshindnggee-and ipvihg dalues

great est -val ued Isheh as commerial bank,3ep tlexfmmtmquéanlewca,ruihdtsaode't ermne

whet her any g?ery in s\%rﬁjou %2[) @%ﬂe'?t ed“_ﬁ% 3. ioena%%tge pre- conput ed

| east-valued I'ist_to The appar at us
of claimb57, furtﬁglrp r"? éPFQfFSSdbgB? onE 3 he user
query and the redsing FSPELDE U pig 5 hgreiny, Corapyaéansest - val ued
result and one orPFpfigal d@lsigéﬁdlf% garﬂmg @pbaqtmmmngblde ragmber- 15 72.
The appar atus_of %idsple,7'smoupleraited s wertentagpb bjeadidy I parcantagopér abl e t o

di splay the Béastammlmreaisqd’é,saudtthahkteone or nore querl es having the

| east-val.ued result. =% cu-E S of I aim63 rrther onprising a
di spl ay device for_di % ° qgﬁglqigp ‘%"é’t? t he user
query along 20 wi f?\s‘eg E‘Hc l?é‘ é;b@ﬁ Yabrsmpleyinged resul t
in saidlist. 74VeRpgs H?&‘ lS’fCOETPé‘FWBS n¢dtheeain. P@Plﬁgaa di spl ay
devi ce for displ ?frfgjmtlweﬁﬁpryq@éiﬂ}ﬂf@mtbhmrﬁﬁﬁwewfdealshethaser query al ong
with each quéPy & troniss insustey forwdiialy bardkd swasitbé lead mamagdrt Forsushideall i st 75.
The apparatus of claim 70) wherein said control device is 25 operable to
operate said device for determning to determ ne whether any query in said
pre-conputed greatest-valued list is not in said set of max queries and to
det erm ne whether any query in said pre-conputed |eastvalued list is not in
- said set of min queries. 76. Apparatus for finding queries having
greatest-valued or 30 | east-valued results froma plurality of queries,
each query having at |east one conputati on and consisting of an
‘attribute-valued string having one or nore el enents, each el enent being
associated with an attribute having a value, conprising: a device for
generating pre-conputed greatest-valued and pre35 conputed | east-val ued
lists for each conputation in a plurality of conputations by
pre-determning queries in said plurality of queries having said each
conmputation. to provide a set of conputationally related queries and

pre- det erm n| ng for each query |n sai d set of corrput at| onaIIy reI at ed

o " .



40 the least-valued result for all queries in said set ofqg Bmwggti onal |y
rel ated queries sharing one or nore elenents in common wth said each
qguery; 11 April 2003 80 a receiver far receiving a user query consisting
of at |east one conputation and one or nore el enents assigned by a user or
user process; a selector for selecting said pre-conputed greatest-val ued
list and said pre-conputed | east-val ued | i s associated with said at |east
one 5 conputation of the user query; and a device for determ ning queries
in said sel ected purentageputnd tgreat emiseledd te dothpsthti S eertdith RIST- d¥a 50T €

el ements in corrrrm‘md\Maldtsbhﬂcluﬁﬁlthaatﬁ-tb)ﬁtetl@ad%@ﬁééé?arﬁﬁ&e&hn’i@%rf@r ﬁh‘de” €s
having cor r esponditipugs iads Vﬂldiﬁgutrrﬁ&dﬁhémlt@lqob?ﬁ{eﬂ?raﬂs§t|‘3 usfBx dueries
and det er m ni Ng_GREIGSiL the BUSRHE fi6i; g.%ﬁt% fgst val ued 1i st

gharing-one o5 e Ak i il UL Bt i bl 0o o,

or nore queries eas A
of mn queries. gg\m%gq@a%%gra us o OTSPHIP H{a\;' " wherein each conputation in

said plurality of conpLlieatangutatédni medule0B(Fag. I?gla(sthblﬁltebﬂéﬁﬁﬁnsu%ﬁ'aéj plurality
15 of queries and.gb8 dedls fiyndi totawel 060) féBthe AR (BBHVadidish @ Cl ai m 76,
further conprisi n@gnkingdidagl ays ﬁﬂiﬁa@e@ﬁeﬁb‘in iRB thAA n§ léjﬁﬂr gery and the

result of thQOUSeroﬂué’.ﬂY\c%h&rtﬂlveo h@a‘é ﬁ@ﬁ%r%‘l Spond' ng
great est -vaj ued ra?frﬂ:'dtt%'t:%eﬁéf' i; E[aﬂ es ﬁﬂle&‘ flefiRer u ﬁgpf‘[]gt us of
corresponding |e r& %St Fu%d% L 91@9&%&& for \?iII?‘FW F‘ic R The

appar at us of cl ai e preseghimvenfion ¢ o conput e
results for 3 ortaisgrtég{’%u ;eat 3“3 %ﬁ%ﬁg 't‘)‘fkldlaﬁltbﬁ hghesh(gEedest sai d

conputing devce YRled sesu Ppt Beaskyalued reslf) pescantagewf dealslat . 82.
The apparatus of ! ?rﬁl? et ‘%E!Wélsﬁf%'é i & belgrpodersianding pEeibgnldper abl e t o
conpute resul ts PEHORBYACSHBWinringtheglealsi Fonewaapdnthnt usdatvauldd®: aldrted
apparatus of cl alt%fhpgcs%@frtéﬂﬁolmldgmmmwm deV| ce 30 is operable to
compute results for b k|n v of claim7 erein
said conputing deyi 3}0%1 QG[C!:@‘ uedr-vmﬁt :i 1f Tl%@g&ﬂ dat a.

- 85. The apparatug of el alm, é’\) mRgagsher abl e to
conpute results fo ARIE ryd %‘gc%g‘ t’l*}"i“é‘o ﬁ’é‘fsﬁ’t“ifs"B‘rghcgré’l“ﬁlilBO wher ei n

sai d sports data® ?W?’ﬁd‘e@xcf’gﬂﬁ ‘s data. 87. The apparatus of clai m 80,
wherein said sports data includes soccer data. 88. The apparatus of claim

80, V\/nerel n said sports data 40 éncl udes gol f dat a.
all 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 mtegratmg 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




11 April 2003 81 89. The apparatus of claim 80, wherein g Sipkt S dat a

I ncl udes football data. 90. The apparatus of claim 80, I'n sal d sports
data includes basketball data. 91. The apparatus of claim 80 wherein said
sports data includes baseball data. 92. The apparatus of claim80, wherein
sai d sports data includes cricket data. 93s55Apparatus of finding queries
having greatest-valued or to |east-val ued results froma plurality of
queries, conprising:.a receiver. for I ving a user query consisting of a
plurality of conﬂﬂ?%’tolné g Bh ‘“dﬂs’élﬂttﬁf“ Fraeton abedt the calheeritenerly one or nore
el enents, each ePSARIHNGY higsicakpede oéthagatarodiacted faritheicadl deatei ng a val ue.

- assigned by a us Ernaganentgpplicagion Grereipafiqyme oyedvasdiepail @nteodathy sm sai d
plurality of congemeretediby teesting thicrcall cavempiatmds aoulleatichesticatts baweelet er mi ni ng
queries in sab d pgentahnd gustdmeysiend gecifpivp agrib@bckofdesGibeGRPWEFSIsON t O
provide a set of caitnmgxtms aMaisldynerrel ated queries and determ ning queries in
said set of conputati rel at (?1 que I es 20 shari nag one or nore elenents
in conmmon with the us ﬁ ytes ﬁndpe) 6\%"6 ey tag ghe wrloppralsauayoelniles: a
conput i ng device ‘F‘l? OIEGﬁ‘ﬁ -pbeg havipg vajugsueh as91 G RIpRI&YK 7H% for t he
attri but e- vaXued93¢22A% eesd 610:§1ﬁé$i-a&¢mtl'pleeaih igdieatingian wniuelysssigndd r el at ed
queries; 25 ¥ coifpermbarfor te fegmgentionghe ball; 'esuining-asgang Shavingurt h sai d set
of related queri eatgpmgdutineaning valne; ‘timaof-ell baving valiay il ak E:30

great est val ued r 834 4:30 PMyreec. gfcaltabeutavisich fodiaver@rtibe Haoagthalak ued

resul t; and a costchals pledict &, pRiduciontseplitd XQet@a‘l‘t{buﬂBx\Gdﬁ& Jrosrenfilée's' gning to
assi gn anot her C@dmﬁs%ﬁ"ﬁawhg%méﬁmﬁhﬁkWkﬁt&%epfme& A4g said
first 30 conpuit ailaeBall- Yoot iﬂ?@ug?apm@{r Y1l s %M ‘éf.t%h 55%' 8 control
device is oper achﬁ,ethdegqultggeﬁél g“'&cﬂc{tﬂmétﬁes SSI n one query

fromsaid set of Olli ﬂleaclaﬁ “Md!r-%? tx%ﬁs r-1n- lf]% %S@gtas 8f Sal d

device for . det
conmput ational |y J:e"{&@egi}:fonfer E% %’ arieh gdﬁ'é"’%‘?“c E'?eFﬁSnt s in common
with saldfl0 cﬂ.ﬁ?ﬁgft WA agg{g Bty a8, ezzﬁ“edﬂﬂlﬁiﬁaldflrst
query) for 2;1;13 %Pd’a "d‘fg “ﬁé?F}ééSQd Sﬁﬁut@taé’cﬁlégmaﬂ%f sai d
“first conputati Hes SA‘F’P‘F btP EesparsddO0Sisesangs.ete piduatoadr-wi t h each
query in said seﬁat‘é jpmongally bavingwelues sygh ds satisked, yerrsptisfiedr oper at i ng

sai d conpar at or $issati r"él’)tﬁésa%ﬁwesﬁql {‘saleroutooingt baving vilussasuch set  of

queri es rel at ed Y&s, Bairdonei folaw-gpdatgr, tcallmet-ﬁamnheetanmcbso omre queries having
t he greatestysval ued. resul 03 82 nore queries

havi ng t he IZeSast-— ﬁdge‘daf: g?%%‘ afngrth% q@?tj thgg EOWF’?‘E M3y assi gni ng
to assign anot her g d ‘éﬁséﬂc H0637, 200709, gichi r st queryy.
95. The appar at ud 3““ ‘Fﬁﬂeébnﬁ&‘rﬂétﬁweﬂ%ce

ndlcatmg e expenence of 1 e agent ‘agent-training” indicating the level
of agent’s cxpenence “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-gcndc 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



5 operable to determ ning whether said first query has t?l l?f gﬁhg ”
val uedresult or the | east-valued result. 96. Apparatus o /12‘ H queries

having greatest-valued or |east-valued results froma plurality of queries,
conprising: a receiver for receiving a plurality user queries, each user
query 10 being associated with a different user or user process and
consisting of at |east one conputation and X attri but e-val ued string
having one or nore elenents, each elenent being associated with an
attribute havi ng appliedtion rﬁ@&lngmﬁd ‘HnnibRe o fsSI0C] ‘alvellgblef-duidgyi ce for

det erm ni ng quer I‘asfféren@amohve}atgwal1Icwr@ifoncms={ﬁlo%rahaa\obﬁge'15a\$&a _at | east
one conputation aightRafiiabsene, ‘%eﬁ@éﬁuﬁb@f‘@médé N SRMERNWMHeL fhe user
query to provide eﬁ@tonoéallr’el[ﬁ hiftfde-9 §£tls?i d cft tBRL Ut‘lnﬂ% leXf gucc?qshaconpu“ N9
a result of said{ &tns,co‘gp&;ﬁgé l-u?@b (§f_ 6@5

ted th . ®3 conpar at or
? gfoggﬁp:rl \r,1V|g thg uf%%?&'l(ﬁr aggé%%:f‘aq e Wet“ s By %’e‘fnc%%s Fré’i‘%(?ré?ij Brréhies to
determ ne one or ﬂlﬁé’h? ‘havi ng the greatestval ued result or one or
nore queries haV' ng thﬂldlﬁ@ﬁ&téfﬁb&%ﬁleﬁ@%b@ the RS/ %ﬁ)‘ﬁﬂ&itﬁ)ln JH%iyd ce for

controlling said @s‘éhﬁ‘ﬁv&ﬁfonﬁ%?irﬁitl{lﬁ& tt@ﬁﬁ'ﬂgﬂle%gﬂ’tc E tat :A\gn fA;OmA

said pl Ural'tm 0 ng% é‘%éil St:aﬂ%: él'%g 1%5 ggirb me hI egchi. Ror nry
AA AI AL?. iss f£ ine c avcrage call durahon Al
CALAAE for all incoming call§ occurring early in the morning. For such average
call duration query, the user can select the computation average-call-
duration, and values incoming for the attribute incoming-ontgoing 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.

(DD

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 resulf) 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)y Greatest-valued result: 1289 seconds for the modified
-query (computation = average-call-duration, incoming-outgoing =
incoming, time-of-call = early-morning, 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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101 (Fig. 2) then translates the user’s selection into the following query

(computation = difference—in—avcrage-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 =
>355). | |

Customer Relationship Management Application

_ Customer relationship management is very critical to the operation
30  ofany business. Animportant area of customer relationship management
is understanding and managing customer churn.

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 mattagement
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' management—spccxﬁc computations defined herein. For example, a user
can issue a query to determine the percentage of customers that churmed in
- 35 the fourth quarter of 1998. For such chumn percentage query, the user can
select the computation chum-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 quety to the computation
- 40  module 102 (F1g 2) for computation. -
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& ()-m!S&s10% U

10%& ()-Ss10% & centage fn 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) Greatcst—valued result : 18% for the modified query
(computation = churn-percentage, churn-date=4Q 1998, customer-duration
15 =<1, yeancustomer-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 apphcatlon of the present invention can be incorporated into a multi-user
environment, such as a communication network of computers, an intranet,
or the Intemet (world-wide-web).

Tumning now to Fig. 19, there is lllustrated a multi-user

environment incorporating the querying application of the present

25  invention. For simplicity, elements shown in Fig. 19 cotresponding 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.

Accordmgly, 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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network 1901.

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
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 Querving application

In another embodiment, the querying application of the present
invention can be used as a multimedia querying apphcatlon Instead of
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
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, ¢é.g., a person
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 topooraphy Alternatively the annotations can be automatically
generated, e.g., an lmage analysis algorithm processes the image and
classifies the image as a mountain.

Once a multimedia object has been annotated, a multimedia
querymg 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
multimedia objects in its rcposuory to retrieve all objects that have an
annotation matchmg the user’s requirements. This is. equlvalent to a user
issuing a query in the traditional (non-multlmedla) 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
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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every annotation m e 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 a 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 is 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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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

15  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 useofourinvention. 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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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 looked up
from previously computed results.

15 OLAP 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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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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owi [ MLO! I\I&I\/1105 10elements 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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selecting one string as having the least-valued result if it is determined that
more than one string in said set of related stnngs has the least-valued
10 result.
8. The method of claim 7, further comprising the step of
gencratmg 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;
() determining a result for each string in said set of strings
related to said last strmg,
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;
(f)  adding the string havmg 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 stnngs 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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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;

(e) assigning another string in said set of related strings as said
first string; and

(H 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
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 ieast-valued
lists by pre-determining for each string in said plurality of strings whether
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-
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 plurahty of strings, each strmg consisting of at least

one element, comprising the steps of:

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 one or more
elements in common with said each string;

determining strings in said pre-computed greatest-valued list
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
more strings having corresponding least-valued results to provide a set of
min strings.
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a comparator for comparing the results associated with said set of
10  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
15 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
20 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
25  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
30  insaid 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
35  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
40  for adding the string having the greatest-valued result to end of said list as
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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 if 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

25  the string having the least-valued result to end of said list as a new last
string if it is deteimined 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-vatued
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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plurality of strings whether sald each string has a greatest-valued result or
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 plurallty 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-compited greatest-
valued list sharing one or more elements in common with a given string to

25  provide one or more strings having corresponding grcatcst-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 computatlon for the

40 _attnbute—valued string associated with each query in said set of related
queries; and



1 10900008 ()- ! 94.09%& ()-m 109 ()-m y10%& ()- & - 10%& ( '

10" L zZX6+4! 9 @OY%OCE () - Y! y@O0%09& ()-Y! @O%CCE ()-Y! @‘%)%‘P_’!iz{)??\/f * 10968 (
)- Lyf 10999& ()- " {\=f!y10%& ()-9!-10%& ()- 10. 10.

10. @0% & ()- Y1 k@0%+& ()-Y! p@O0%0& ()-YV] }[9f\=f!1310%H& ()-,

| 310%&’ ()-, SMLO%& ()-!1*SMLO% H H& ()-! SSMLOYSS& () -, @O%& () - 1t wX9. =
10H995 1094 ()-‘310%&' ()-, 'f310%f& ()-, !T310% ALA& ()-, ! ~310%)~)& ()-
| 31094T& () -, (gE= 10H9! ~@109%x&' () -

| $f 109888 () - zlflO%B&cﬁapa%.% ‘tﬁ’&&@an&s}& éa(v}m ?Eetl?% éﬁﬁﬁﬁ

10! 310% B} B&' () - ! vall

| @109BB& ()- <~

10B31098& () - ! y3THYs el o st

S109%QQ8' ()= !1 10%& 52 'j‘e P fe%i £ FlerP i tss6iXIng) - Z[ +2 X6~ @
10! 1\ 94.0%& () ! a%iP &-“ Sch/& %8 () - 5100/‘ & ()-1\ s10%& ()-'a

s10%& ()-C = 10! 1\ 1\ n ald at least one computation from a plurality of

computatlons ln rcsponse 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 clalm 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 strmg 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 quenes 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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end of said list as a new ast query if it is de ermined 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 havmg the least-valued result if it is
determined that more than one query in said set of related quencs has the
least-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;

_ () 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;
© computing a result of said at least one computation for the
attribute-valued string associated with each query in said set of quenes

30 related to said last query;

() 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 resultifit is determined that more than one query in said set of queries
related to said last query has the least-valued result;

® 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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The method of claim 29, further comprising the step of:
5 (a) assigning one query from said set of related queries as a
first query; _
(b)  determining queries in said plurality of queries having said
at least one computation and sharing one or more elements in common
~ with said first 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
6)) 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.- e

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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further displays said first query and the corresponding least-valued result
“if it determined that said first query has the least-valued result.
49. - The method of claim 42, further comprising the steps of:
15 dctermmmg whether any query in said pre-computed greatest-
valued list is not in said set of max quenes 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 attnbute having a
value, comprising the steps of:
generating pre-computed greatest-valued and pre-computed least-
25 valued lists for each computation in a plurahty of computations by:
pre-determining queries in said plurality of queries havmg
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 & 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



10 10! f SF(109%& ()- !t SF(10%!& ()- 11 April 20
M MNEPCRRWUST S11 11 a@0% y! y& ()- (! @0%in& () - (! @0%x& () (PaD% ()- (1. @o
o0& ()- (! @OWV& ()- (R SYTUMVPWAMNMWXMBY! I 1~ 10x 10x

10X @09 & () - (! K@O%+& ()-(!y@Ooy®9& ()- (! 0@O0%LE ()-(!0@O0% () - ( ANDNRVA

" XYj ZO[ } [ 9MB7! I ! 75

1'1,s10%& ()-t!X s10% & ()-t!a,s10%& ()-t!t;s10%& ()-t10%& ()-9!-10%& ()-0O[
~[[[\]1]1zX6MB7! 111§t 10%KK& ()-:!kt10%J& ()-:!kt109& ()-:! Nt 10%& ()-: &10%&' (
) - 31 D, s10%wW& ()pfq\qlde onedggnqwqusmawmglwsmdm greatest-valued results

10! ay, 109&' () - ! f yo novKle(@)set of mav@ndries; andct 1098 () -

- a.ala?abcl dr<Mr! 11 I ideteOiiing) quetied GO4RId Yelécted ﬁx@%r(p)lte@lcast valued list

y10%&' ()-L10%& ( sh&AiIngldd¥&r (ort dareats]in coRion! Wil % 108 ey i(?fr&\‘ﬁ&@%&' ()-1\fs

$109%& ()-! Ny 310%&né pr Mbke}lquk@i‘é’&h@mgé@y /%(Qf’/&né JeadtivalladgresiiibpvigeQl! | S) @ sl
e S /

S o9& nMo60 0o
PR Ut T et i e RTIEE

il 1 It N Lo &
o G )3 At oo e SR L 10

lsp aying t%c user query the result of the user query along with each
query and the corresponding greatest-valued result in said set of max
queries.
33.  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:
(a) 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 () 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 (¢)  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;
(® 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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attribute-valued string associated with each query in said set of queries
related to said first query;

)] comparing the 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 more queries having the least-valued
result; -

(m)  assigning another query in said set of related queries as said
first query; and _

(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.

57.  Apparatus for finding queries having greatest-valued or
least-valued results, compnsmg )

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 attrlbute having a value assigned by
a user;

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
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.

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
to the user input to form an elenient.
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5 with said of related queries are numeric results.

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 havmg 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 said last query to provide a set of queries
10 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 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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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 cotresponding 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 carrgsponding 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;

™!
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a receiver for receiving a user query consisting of at least one
computation and one or more elements assigned by a user or user process;
a selector for selecting said pre-computed greatest-valued list and
said pre-computed least-valued list associated with said at least one
5 computation of the user query; and
a device for determining queries in said sclected 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 to 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 correspondmg greatest-valued result in said set of

max queries.

20 79.  The apparatus of claim 76, wherein the step of displaying
dlsplays 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
is 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 whcrcm said sports data
40  includes golf data.
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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




5

10

15

20

25

11 April 2003

82

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.

95. 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

*  acontrol device for controlling said device for assisting to assign
another computation from said plurality of computations as said first
-~ computation.



