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WD 2004/ 095171 PCT/ US2004/ 011446 RULE APPLI CATI ON
MANAGEMENT | N AN ABSTRACT DATABASE BACKGROUND COF THE

wo MdEbEIION 5 Field of the Invention The preseneCT/US2004/011446

i nvention generally relates to data processing in
dat abases and nore particularly to processing queries
that are executed agai nst a database. Description of

t he r [ ' j
st or SLEE APHLIC ARy RS ALEMERTIN AN AGSTHACT Bt ABAsE
dat abase managenent systemis a conputer database
nmanagenent system (DBMS) that uses rel ational
tﬁ&Mﬂ@[ﬁMﬂtri eving data. The nost
preval ent type of database is the relational database,
a'__t @g ar database in which data is defined so that

leld,af the InvenYom zed and accessed in a nunber of

di fferent ways. 15 Regardless of the art|cul ar
ar chi ti&® present Iﬁvanmn%rahéqeletﬂs. tagatapregessing ig.databases

HhdARBld géﬁicf:]%rl? Jo??ﬁaseﬁ@&u%ssﬂﬁ%{ §f0 e a?eggg%gﬁggﬁ‘@?ﬁ%atabase

to a specifie Issurng a d ccess
request. Such requests may include, for instance,
Nesgription of the Redated Adquest s or transactions and
conmbi nations of transactions that operate to read,

h d i fi d t.he 20 datahb .
These DT8R EhblER RS ToRTaldh H0Edt gt [AHew systems. A
Iremuaele@taba:ife ﬁ&nabbme‘ﬁt %y@tbbﬂ ) &kﬂbMtelrm management
%n&lllustratlv Is used to
Sy P PY)dhat yees Eedﬁtlog@! tqqlﬁlglqueséehﬁtprlag andoetrigving data.

R0 R 5 BTN B4 BBulrctabaso

dra izt eataris defihed SodhatQr ean be réytaszedadritl &esgssedlin a number of
oci ates. The term 25 "query" denom nates a set of

AtYa¥%r retrieving data froma stored database.
Queries take the formof a conmand | anguage that lets

progr r8lesdf tHY patielfar aftHielcturt Nmes DBM‘@d@?é‘ti]ueé‘sitiHS entity

out the location of data, and so forth
(8 Suean ppRiicatiny Qﬂélﬂ%toﬁﬁfﬁtlﬁg systeralademands gaesss to a specified

t c e relati onsh|
APPSR 0Bt AERELE pogk Sy ISt SSPRF sl oy o, for
Méh@@\rslrﬁﬂale%éﬁé!d@%@léd lelfitsts dletrasaftions AATRbmbiRAfons of
rel ati onshi p makes it difficult to support an
émspgtéQQSOWaggperate to read change and add specified records in the
database. These requests are made using high-level query languages such as
the Structured Query Language (SQL). lllustratively, SQL is used to make
interactive queries for getting information from and updating a database such as
International Business Machines’ (IBM) DB2, Microsoft's SQL Server, and
database products from Oracle, Sybase, and Computer Associates. The term
"query" denominates a set of commands for retrieving data from a stored
database. Queries take the form of a command language that lets programmers

and programs select, insert, update, find out the location of data, and so forth.

One of the issues faced by data mining and database query applications, in

general, is their close relationship with a given database schema (e.g., a relational
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changes are nmade to the correspondi ng underlying
dat abase schema. Further, the mgration of the

wa@ppkigari on to alternative underlying data  PCT/US2004/011446

representations is inhibited. In today' s environnent,
the foregoing di sadvantages are largely due to 5 the
reliance applications have on SQ., which presunes t hat

k
BeldeR5 ARl s auelBh AP SRR i TS Shotcation o
depegeicarte mqada ta tpacoirespardinig Laderyiad datdtese sshea. Further,
col umms and rel ati onshi ps

afegf%:’iflﬁﬁ?da a%ﬁmtv%ﬁ%?ﬁ% aliggnagivie Updedyipg skafa Eeprepentations is
ﬁq?mtﬁterdeSIH'tbdéfl s 'ia‘ﬂﬁﬁ@nrlnbg1 ﬁ%ﬁ}gggngt } %éges are Iareqsely due to

ficulties arise
the reliance appligatiops heivataroSal., ddich mdemelsdqﬂt a eelahonal model is

dat t e corres
BRATRE Sk 80T e O B bl e o GRS B 98, query o
deﬁem‘mt uposita §aﬁtf&@rarfr@|bﬂ@né1%ﬁ6h@slh8@ sHeERE H)étélﬁase tables,
data nodel to avoid application nmaintenance or

EPIHAYS anbreiphanshins ae rtetﬁreec%whlrbthé@?b quiery r&presentatlon
t ty is
tﬁ%ffégﬁltté”g é;éeq M@?”&E&ﬁﬁéﬂ A ‘{}ia'\‘/\g% it ¥ru| tiple

rel ati onal data nodel s requires separate versions of
t he aPpleiditiicubyist that efidreges infthe wndgoginG@elatieasl daaeRddel require

| h Yet th
handeR 8 8 M. Wiriefion Betthi SoissPouans awmicates e buit upon.
%éﬂéfor@' bﬁrdi)@!@atﬁiﬂ{ dedigRECHASE étHéPWé g% Egsﬂe CI.Jr?derlylng data

desi use with Ftel ati onal
gwpavm@tapahcat@ngmppmmarwammasu Ghar\gattlae appllcatlon to reflect

N R A AR A Kl beonomg

amirc‘éﬁbnd@tz@rlﬁ&ﬁtﬁ&ﬁu j tehmbilonél H4RI MabeRABHAREY s&SSEte versions
address the foreaml ng problens is software

%fﬁt@s;?am igatiomto redleelihediniaa SOH reausameniadiven by |eagh ainique
rrettLdg%; | Schéths! f\%‘t%nBFher%ﬁ‘ﬂgeW@tevtoﬂl cﬁ‘gégla%bﬁc (BhdWork with

to a particular yi ng
a@yneteedmtatrepreseAtatmarbdoauiss SQiumoUes’grtdthoEmjbervmm &fational

SRt 3 St bS5 B et
étﬁﬁf‘é‘@kﬂ/ﬂ_ @équﬁék fNRitrdsthe o Pﬁé‘%ion@é‘ﬁafaymgﬁ éméﬁf l‘é@e; to use
to encapsul ate a given set o exposi n

rgpSQadateraqeesgneethbds.er f aces (APl s) that can be used
to access this information. This is a highly

speci gk, z uj i he, 30 soft t o _be
SPec AnigEA HRRSRAF e hdn A WE 8aRl Bk Rorvare
erecapsalatioh. Gufwareericapbelaties asandsQlsi Qﬁoﬂwa?é\’interface or
attern of data access is desired. The EJB
gomponent to encapsulate access methods to a particular underlylng data
representation. An example is found in the Enterprise JavaBean (EJB)
specification that is a component of the Java 2 Enterprise Edition (J2EE) suite of
technologies. In the case of EJB, entity beans serve to encapsulate a given set of
data, exposing a set of Application Program Interfaces (APIs) that can be used to
access this information. This is a highly specialized approach requiring the
software to be written (in the form of new entity EJBs) whenever a new set of data

is to be accessed or when a new pattern of data access is desired. The EJB
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WD 2004/ 095171 PCT/ US2004/ 011446 nodel al so requires
a code update, application build and depl oynent cycle

WO 2004028Ct t 0 reorgani zati on of the underlyi nge@hysiooadii446

data nodel or to support alternative data
representations. EJB programm ng al so requires
specialized skills, since nore advanced Java

progr,amm ng techni ques ar.e invol yed. g Accor di ngl
ekt PG BaUES A CoHE Uedte. aphifcalipn hyliv #0idspiaiadit cycle to
reh&tab redigapiddbbn of el uRAENYiMg bAySBAINdth bl or to support
gener al - pur pose query applicalions accessing an

@lisrmativg dsty serrgseatatianso §JB. pragiar@ingsalspreauiesysipgcialized
SRRaPnEe R e DR0B Fhod AP AN AE P58

Fajcotdingly, thedBdB appheachsandbthies similat@ppedached areahttes inflexible
in which the user Is provided with a togl to construct

2ngurasily te mainai forgeaelaliiurgoss,auey apRisalionsaecasshg an
ref?/BWiﬁgeBﬁ)(@iéald L Abdegl - based system the user is

gi ven a st of underlying database tables and col unmms
to choose from when building a query. The user nust
deci dAngthestshastsiosting ofl theopriomart issthaduasser ibaddch rformation can

RAcRRREV R R SRbt R e g sh kS SARASRs supart e use of user-

efefined iquerivgyintvhishl Bisetiséiie prelided withfartaBitd ednstruct a query that
presented to the user and, thus, conplicates the

Boeetgithy user'y tRe¢ite datn slestionreaeisatents IncamBaik-based system,
15 SRAFE ) FRstDnacP O A3 ML AR B tqghoose rom

acriareluikling a queay.y The user must decide whish tdblegandcalumns to access

nalysis is an iterative 20 ocess that inplies doing,
Tosed o theqamisa sonusetion Usest By fiegristase gpunisirator. This

SPRRORTIRIOHIOTEE it SoANE iy TSR B Stofihthaion
pneisanted te thiatisdrared, thus, mamplicetesdhe ibuildingsyfsiuenies as even
I S, execut ed ately agai nst the dat abase

E@%{gﬁguﬁagpgtﬁnﬁaredagﬂe?ietgﬁégms? for each executed

query is presented to the user. If the user is

I nt er ggs@fhihg adfldtid tvaheJordgeing difftulties, ahothef8sQESIhich must
executed queries by issuing additional queries, the

becrddrgsgrchisranalysiy ehaverdesdtsaliaanasal snplyais isiqa iterative
BB B g Wl oh eI ISP £ g na
qia¢abyaseesnulironmeon sthequee drymord prevjousestdps arebbealtyoqueries which

ot ST an Buieay Mosialebsse o GG saM MBI Systems
%%gﬁ%sdﬁggm%dagﬁ%?tﬂ&%@%@% tetddtabasd s&kHilsta §Rtinct query
result for each executed query is presented to the user. If the user is interested in
analyzing query results of previously executed queries by issuing additional
queries, the user is generally required to manually combine the additional queries
with the previously executed ones and to execute the combined queries to obtain
a new query result. Consequently, it may be desirable to limit the accessible data
in the database to a subset of the data to narrow or focus research and analysis
on the subset of the data for certain fields, so that subsequent queries may be

issued against the database without the need for manually combining queries.
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manual |y conbi ning queries. 3 WO 2004/095171

wEOMBA004/ 011446 For instance, it may be deBCT/@bioe4/011446

to restrict a patient warehouse in a nedical database
envi ronnent to cardiac patients for the purpose of
studyi ng effectiveness of treatments and medication

se ap%’}‘%}ei}gj}‘é)( gg Otlggff P@% r8§tﬂgﬁ§ té%k Fﬁtgwarerﬂouse in a medical

databesp @mvirogmentth tardiad patients fxthe PUBTsel FFi8dying
al nst the nedi cal database. Therefore, there i's a

RlecMegess of IrepiraeRis anddmagication witheHbraqsing teeugesto manually
A 3621 e e B By S SO ERbagn o
ageh auerttinsuethaghiasttheSubtMaRYdaBbASE | NVENTI ON 10 The
present invention generally is directed to a nethod,

syste rtjcle of uf acture for processi, )

quor  L680Ha Yidieds aieioh g8 imbicedpndinacs Ranbf technique for
handlimpielated lq@ietigs il 8'dat@sddd éﬁ\)lr%%nféiﬂrwﬁ?%h%rg%hﬁsé&u@ntly

dat abase to a subset of all available data in e

gatad By (aaeesting getity againstdee dathbageai nst t he
dat abase. One enbodi nent for restricting queryable
data in a database to a subset of 15 all avail able

‘deiviarY b FREIRVENTIGN 2 query is executed agai nst
The datapase CONprises p

rovi ding a | ogi cal
representation of all the avail able data defining a
pl ur alfhe pregent dnyiesdpn fgesiedallyds slireated tp ajmﬁmdnsnygtem and article

SRR R0 BEb o B 150 e g Gtapase anc
mee baglouaarlyf fotlrdswicting aaewaméba@yn@‘dé@%g@to é's%béét of all
retrieving | east one condition defining at |east

Jrlable %@faaertw datahash whema guenaisi wcuteqoaga;nstathe database.

entities of the queryable data, associating the at

| east OHB%n‘flS’cB‘tﬁhﬁ'n?Ebr%ét‘ﬁc ﬁ@qﬁ@ﬁfgﬁf’e‘:&atﬂqﬁ 'Vi&t38asd b a subset of

accor dance 0 condit

albgvailable dgtatlhethq databaiskevhiat a query lseema:bw againgf the database
((A?{ﬁ avai | ab data when exec%mng ftt]e abstract quer

it Wling e PoicasPresentatiaicphalkie 2\atiable dhjakbning a
@lltalithef RyRial ABWS ab%ﬁagﬁ} 8esdrdind §¥écﬂ§’at@8 ghﬁmﬁfal Qﬁ‘tﬂles of all the
condition defining at | east one property
@vajlablq dgtaoreqeivjirg ealab@tractqm@bmmslmaw Iyeabﬂ ame:lhngmal field of

BRI Mabi) Bk B AT ERAEA St gbliod St on
property common to a plurality of physical entities of the queryable data,
associating the at least one condition with the abstract query and, in accordance
with the at least one condition, restricting the queryable data to the subset of all
the available data when executing the abstract query.

Another embodiment comprises receiving a query against all the available
data, retrieving at least one condition defining at least one property common to a
plurality of physical entities of the queryable data, associating the at least one

condition with the query and, in accordance with the at least one condition,
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WD 2004/ 095171 PCT/ US2004/ 011446 restricting the
gueryabl e data to the subset of all the avail abl e data

wobma/oo|xecut i ng the query. Still another enboPTES1004/011446

conprises providing a | ogical representation of all
the avail abl e data defining a plurality of Iogical
fields abstractly describing 5 associ ated physi cal

PR it Pt e sip<af o aLle Briithidpdayhen
eqsviting thequdryir al ity of physical entities of the

gueryabl e data, restricting the queryable data to the

subset _Ef all the available data using the at |east
one cobllianplier erabedinient campEBas PERMIdIRY & Ipgicabrapressnigtion of all

fle,pRbIC S B = pl Felly SubgEaietiSabitadh d bR
qesogiateldephyaical eftitidd ofealbthbeavailableddateetrisving asR@st one

GRS Sefinfioc e a7 RIORPUY SPIORIo pRMSAINof Physical entities
8ntHe q@sryableldifla, [@BTYiRBtRe %Efﬁyagﬁé%t{? toithd %uggﬁ of all the

queryabl & data to the stbset of e avail e
availahle datp using dhe ableast one condition, receivingcan abatyact query

PR B IS dr Tine bAB-FAN RahErlnily oBide B Rt Srecuting
tatstran iquenpahaiast theRidipsblé eata.estri cting queryable
data in a database having a plurality of tables to a

subseg_@f all available data in the database when a
quer y Sti8 apRHhaiEspegment compEsemiiiayag atirastepas@ndition

. el . it ( |
GBI ook 8 YR i B bRSRR S ph)Sca B e
queryabiehtiata, restrictingdheahesyabladata to thetsubgetof/al) thenavailable
Hef Tring i o 33t 632 s0 i ipries i Biav Aoty S0wpriAILihervaiable
ahtPAYS exdduthitl thbidRenPhghingt heejuabaedalia. the at

| east one condition being associated with at | east
one previous query; associating the at |east one
condi Stibanotheriembrdigest proviges a methed fardesitisting uheryable data

B SSRoch TPy OB T NPk PEon, b e i e
datababevheéra quesy is.exeBlidd againitithe dandisabeTeTle method comprises
rovi.des a net hod fOﬁ restrjcting queryable data in a

i3 @ qusTy agatiskell e availaiim s detedaining wheter the query
(37858 ERE 5l o SRR 8 S A Bl o or o
thflesiratfievingoadtueasti ane ednditian defining at tsashbae paopéryy common to a
8%?&&%/ %'f Bﬁy&égloé:r;tl |teg%f ﬁ'n:}/ abgr?/labfsen ailttai Se aotfleaaétlon% condition being
associated with at least one previous query; associating the at least one condition
with the query; and, in accordance with the at least one condition, restricting the

queryable data to the subset of all the available data when executing the query.

Still another embodiment provides a method for restricting queryable data
in a database to a subset of all available data in the database. The method
comprises providing a first logical representation of all the available data defining

a plurality of logical fields abstractly describing associated physical entities of all
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WD 2004/ 095171 PCT/ US2004/ 011446 the avail abl e data,
retrieving at | east one condition defining at | east

wonm4pssaperty common to a plurality of physi cedT/US2004/011446

entities of the queryable data and nodifying at | east
a portion of the logical fields to abstractly descri be
the plurality of physical entities of the queryabl e

1 ABRIBORE, Felvingan Bt et BT A AR Rsbl.ORe property

dabmnd t-'&faHlﬁafﬂyfcﬁ‘tpHyQEbPéﬂ\tmefsQﬁrtﬁé gubaabidatat arhd modifying at
anot her enbodi nent provi des a corrPuter-readabI e nedi um

tesast &inarkien ohther I@grcahfle\lﬁs 4o abgiiaeflyedesciibedhs pluality of physical
[

SEAFSS 0t (1 AT (RG0S SIS onation o

seeohd wgical a¢presentation 1 thiatabyableniata feom tiee first $ogical

execut ed aﬁal nst the database. The operation

6%??@@ in response to receiving an abstract query

conprising at least one |logical field of a plurality

of |°®tlﬂéﬁnoiheﬁ"é1ﬁb&ﬁﬁ1éh‘? rovidés b @8hfittert RRUBBRWNaHIUPR containing
of al the avail able data defining the plurality of

|adg‘ocsam whichi svivgn @heeujgd b ¢t Prpcassy PeBOmas §o cipgratipn for

PRALET BtebleCauB n A deraB Sy ARG A hugabie data n he

Qataliisepeidry aQﬁJ@ﬂW’s éxeotited doainst theadatpbass. che operatlon
entities ueryabl e data, associating the at

IC@w”S@ﬁemd@ﬁB@@fi%W ceingan abstragiquery Gemprigitg, at igast one
SESEHRS B s a6 AR e s o o
the agsitibladbta defiringAtenplexality of logidah éelaissyiek tbstaettydescribe
20 Sti ]l th

Gsnpvipiac PO eEthePLAT Msataplcdatd. pstigyiagahiaashone
%ﬁﬂlti%ﬁ%@ﬁhﬁ{é QMeésﬂ%rQ—P@%‘b@Hy Reirheh 16 addlurdinef Gt pHRical entities

for restrictin ueryabl e data in a database to a
<fi theequerfyahle dataaasmﬂl@tmmhha atrheasi@nedmr@ttmwmthe abstract

execut i ng a b
B b RNl A B R B I B PRSI
difié agtapto theasibsenef albtecalailablel diatafwhierﬂéxecutlng the abstract
urality of logical fields defined in a | ogical

roéﬁgﬂésent ation of all the available data defining the
plurality of logical fields which abstractly describe

assoc'ﬁﬁl%o’?ﬁé@érﬁ%d: i gitp%\ﬁaeQB thQte ‘%‘bﬁ@me‘amm containing

data, retrieving at one condi tlon |n|nga
|zepredgraranehiphopbken pxecutso rbyta)pmqelssmraperfyrms apropsirgtion for

entt es of uer able at a trd

GeersEd aCaniabie JHEE Tgebi Sl At ALRAIBPle dalpdn the
UitatSade r %Reé.@’tlr{geﬁahe@@géiﬁ;‘,ﬂhb'dé'fabés%c T e BFe@ﬁon comprises, in
abstract query conprisi'ng at |east one | ogica

response to receiving an abstract query comprising at least one logical field of a
plurality of logical fields defined in a logical representation of all the available data
defining the plurality of logical fields which abstractly describe associated physical
entities of all the available data, retrieving at least one condition defining at least
one property common to a plurality of physical entities of the queryable data,
restricting the queryable data to the subset of all the available data using the at

least one condition, receiving an abstract query comprising at least one logical
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6 WO 2004/ 095171 PCT/ US2004/ 011446 field of the
plurality of logical fields and executing the abstract

WO erpoagri nst the queryable data. Still anotbPer/us2004/011446

enbodi nent provi des a conput er-readabl e nedi um
contai ning a programwhich, when executed by a
processor, perforns an operation for 5 restricting

SUEL S 31§ &0 o R BB e or sgnet o

qoepyabiedata. n response to user input, generating a
first logical representation of all the avail able

abst r Sl ol &rfbadigrent Beidasd PR i a8Abla megiugn containing
al profFen IdH, A eh Qi’écfbtecﬁ %5/ 55885 G Péﬁéﬁﬁs Qﬂ%peratlon for

condrtion defining at | east one property common
1gstpictingueryable qatg dn ealataasea oz sobsatiod adjwayalbileeiata in the
on of .th

aldbas®; TR HOR s BinecRr o TeRiinaiParstr it 08Terdfing a firs
Jyicdl ¢8preebhidtiofof Al thé @valiatne iakd 8efiaihg af Mlrality of logical fields
generating, using the at |east one condition, a second

Iaagﬁre@tly desgpibing-assaciaiad physinal epfieglad theexailakiedata

frétF:é{ngéoaQ'I&éaét on%@o%?iﬁcﬁb%érfﬁlnn%éﬁ%agp&%§F0é>%'i[€l Bieh to a
ptunalaymf pgyarzall éritities of ah@queryd@tead@tbstahdmcbdﬁylﬁg)dﬂbast a portion

gbtner ogftal 808 46 hetacingaticke taapiuraly Gprusial paiities of the
aﬁéh)a@m §at@aba eﬁera‘ﬁHﬁ rU&Hg the 'af‘%a@f’@rl\é Eﬁﬁdlganfé)%econd logical

bui I"di ng abstr ct queries according t
spyesentation ofititetiyeryablendatadrono mmfmshtogmaﬁreglesedtatlon
transformthe abstract quer| es into concrete queries

app 1 458 PORRLERIRENER oiliba <GBl ERenont Kedidbase

costadriingliat/aiiblé eatd)ia@atatabstr@asdn ﬁi&ie%@ﬁﬁhb)é ﬁIQPéTW‘of logical
to at |east a portion of the associ ated qul cal

daldstabsiracily dgseribing agsesiatgs physiceheuiitias of aji theravailable data, a

S 30 S5l Eh BERUTBIRS S st

labetrakttidrﬂastieb ae'untmmél dcrmpbnem eonfiguredco aitamstprat the abstract
corresponding to the ven abstract guery after bein

aHetes K 6PREgte ggeré% avieg %Qﬂﬂﬁﬁnstqt@‘td’ﬂffhmta\@@d arule
BPﬁélﬁiron‘?ﬂQ hdFRIHNIBLAN @e%bs%c%g SRSt 8ﬁ9'&856ﬁbﬂ%eﬁnmg at
da ata, a data

abase ai ni ng avail |
ast Daetnrmertmdyhrmm‘ toratrigast aopantiah ioff yheoaissangated|physical entities

fields abs ctly describin ssoci at ed physi cal .
oh &) e AL oL e PR BB Rr Beiiotl pupmigble data i
?rﬁaodi%t@tﬁb*s@tb b &UbBY bfhINteadVHilBBIRtdAH 5irRSthe &t 9&sKt et @ndition

e data
when a concrete query, corresponding to the given abstract query after being

transformed, is executed against the database.

Yet another embodiment provides a computer, comprising a database
containing available data, a data abstraction model defining a plurality of logical
fields abstractly describing associated physical entities of all the available data, a
query building application for building abstract queries according to the data

abstraction model, a runtime component configured to transform the abstract
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having a formconsistent with the data, and a rule
application manager for restricting queryable data in
the database to a subset of all the available data

t t. f
30 o B8 ale e BrundR BimstBRditu i i oand a ruie
Qf)pl‘idﬁtloﬁu‘ﬁéN@é&rﬂ‘oﬂﬂismdm@rh@r?éﬁl@fo%ltéf|r5th@Ltﬁa"t¥base to a subset of
correspondl ngato an abstract uer¥|pafter bei ng

gl e availabie @wwaﬁ le@st ggaicasdi néieaamb%tsl@astme property
SO S BRAAM o pRUSLLC TR TR bBEn BRI B ldh & concrete

ghetyr, eotreep‘omrlm@lto defabstragt query wfier beingdfandfogned|is executed
field ab tr ctly describing associ ated physi cal

aaeinst ke databpset he available 10 data, and a rul e

appl i cati on conponent for generating a second data

abst r yet hABtherBAfodiment E)r'?ﬁdésras&oﬂ?hféramhbﬁﬁhg Adatabase
nodel, for restricting queryab ain the database
containjng ewailatvle gata, enirshdalal abistractian madsl ndgflalnglaaabfahty of

BB A BB e bSES PR RARAS B g avetosi

BRt - fanBEE R Bﬂiﬁﬁl‘étﬁﬁ corfip daMFONEe ridratity bisatohdielata abstraction
manner i n whi t he above recited features, advant %@m the

aedel fmethediirst dataabsirastion masdebfer mstustind-quetyalle

R S P L ol (o il PotB P B ekt /% coniion defining
abimast onapraeertyhefth pluralidy ef physicalentities effttelquenyable data.
thereof which are illustrated in the appended

drawings. 20 It is to be noted, however, that the
BRIEFRESCRIPTION OF MHE DRAWINGS t ypi cal enbodi nents

of this invention and are therefore not to be

considered |limting of its scope, for the invention

nmay ady that theadhhaneciauehicli tied bbové veritedifediunes)trivahtages and

1 is one enmbodi nent of a conputer systemutilized i.n )
abiestsiahthe Ripsent inyentionargt r%ﬁnedzén‘%@ bexmdgerglogd in detail, a

SRSl Sp OB GATIRAR i above, may o

Rad/tyS206rénod tett® embodiments thereof which are illustrated in the
appended drawings.

It is to be noted, however, that the appended drawings illustrate only typical
embodiments of this invention and are therefore not to be considered limiting of its

scope, for the invention may admit to other equally effective embodiments.

FIG. 1 is one embodiment of a computer system utilized in accordance with

the invention;

FIGS. 2A-B are relational views of software components of one

embodiment of the invention;
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FIG 3Aillustrates one enbodinent in which nultiple
data repository abstracti on conponents coexist in a

waovghesiappl i cati on space; FIG 3B il l ustrat eSPONES2004/011446

enbodi nent in which nultiple instances of a single
data repository abstracti on conponent coexist in a
single application space; 5 FIG 4 illustrates an

envi ronmen ith.pluyral data reppsitory abstractio )
conponent s?:“g‘l éo‘ '@Jsl_l{'??%s Pre q\emoqndgtglpémtﬂbplpﬁgta repository
apstratticMcéhpanéi8ldodRist MR AMYK applidalion&pagea 1 ow

chart illustrating the operation of a runtine

conponent; FIG 7 is a relational view of software _
conpohdit 3Bdlustiateane enhasdiment inwwhichanultiplerinstences of a single

NI T -

illustrating a nmethod of nodifying an abstract query
accor ffil&g4 tillustnatendio énwieoriment witle pluraledeata sapoditdsy abStraction

is aflowchart illustrating a nmethod of generating
FQW&?PQP 'tables 15 according to an enbodi nent of the
invention; and FIG 11 is a flow chart illustrating a

et hogt|Gf 5@ diffow &%@illd@ﬁr@tirﬁﬂ%ﬂ@éﬁon 8Pa rlifirhé @dmponent;
conmponent according to an enbodi nent of the invention.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

| NTRODUSETS ia Slowreharpillesteating theeonaration ef gawetime iopmponent;
directed to a system nethod and article of

manuf #66L7 §s bBIaRbASIRASN ¥ sBHRAIEEotiBBhe s BB UthBGHIment of
agai nst a database and, nore particularly, for

thsinvieotiomig queryabl e data in a database to a subset

of all available data in the database when a query is

| h base, lo. 25 nbodi
at o FRgoR oo et PO oGyt frsBhad, aigiagt abery
view of the 9 WD 2004/095171 PCT/US2004/ 011446

under IFyGNg islatflobecteart ilastrating adegtaod o inadifyingean abstract query
particul ar manner in which the data is physically

REPIENhORN embodinaent ofdhe dvestionabst racti on | ayer
represents a data abstraction nodel that defines a

pl ur akisy16ts 4 ghedard i!llﬁél?'?tgg;g%?ﬁé’lﬁ&{i b1 geherdig 1eBorary tables

data. A query abstraction I's al soprovi
aschralingitooan embodiment of the invention; and

FIG. 11 is a flow chart illustrating a method of modifying a data repository

abstraction component according to an embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

INTRODUCTION

The present invention is generally directed to a system, method and article
of manufacture for processing queries that are executed against a database and,
more particularly, for restricting queryable data in a database to a subset of all
available data in the database when a query is executed against the database. In

one embodiment, a data repository abstraction layer provides a logical view of the

9
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5 repository abstraction |ayer. The query abstraction
| ayer includes a query building application for

wheookddsiglt abstract queries according to the dap@r/us2004/011446

abstraction nodel. The query building application is
i npl enented as a data query builder provided, e.g.,
as a single application that accesses the data

r i tar bstraction.,as if i.t _ .were.a physical . .
SEPERE et ek i BrRBredant ot SRS DEMEH IR Matardn which the data
(8 physiddllyarleptgsttite @ N TAHE M4 PSP osRB RS @t_ﬁéfﬁac&ibﬁﬂé}&trbpfés%ts a data
abstract queries into concrete dueries having a form

@bspstiammoget that Hefiaes a.plwalﬁbmfr egicaldfinids absiradily definihg the
i i cul. i . i T
49,2 oo s iYBh 1AVe 35 i R Bl Eo I Bah Y ofine Hta

depasitcy abstractipielayer. oThé haededissteacton [dyerlifdtdes a query building
[ e data query builder the know

Wit{]OL{t g]jv nq_th edge
Fwalcaliag gk pulleing absiachaqnss ascording te hedpa abstigstion model.
tpRUue! %uﬁ&hﬁﬁ]'atﬁﬁgcgﬂgﬁ irsglé'ttplém@ntedté%e%ﬁrgﬁg@ér?/ SIHBEF Brovided,

resulting fro gueries.

&Pl Bs atdingie rappiigatinmthat anpessestthe idapd Eﬁmxsiteryaah)stlra:tion as if it
[ication,nmechanismfor.restricting the queryahl e

307 SRR TaERc A i ShimpBbpiersraehiRg A dath query

avstrhatidrecstapanemt gdiorfR! trdrasftiodSMastA¢eGdeliSs into concrete

execut ed agal nst the database. 20 In one enbodi nent,
ayerigahavingErnoegnsigient with thendatay &k coneretriguery can be used

SRl BRI A1 AP REIS R gy abovecton

eoshpdinerhservicesdpgical datawidcbss reyubiskgbrthadta gakhPbuilder,
| e data abstracti on

space, The provision of multi (
aﬁﬁs&ihewm NEaia qugnobuilgar dhe Ep@wlad@e¢hab@errgms:qﬂwgata
fepreven@iibh xR, nz%gt ogf trﬁ%@fsﬁ&al t(’ﬁgﬁé;‘gﬂsee.O'thteocotncrete.asueries

di ff(_erent users. e ment he'i nvention i
replléngefroedthasabstracbguenepr Aduletagpicatiors maniageneent component

ECREI R Shile 2P PlEp ko Theatianingd o TBsticte 4 dYRBable data in the
BaebRe(t6 thokubss d?raﬂlghé'é\/;ﬁﬂé’cﬂ@%tatéjﬁf%ggngataﬁé%ﬁwggg% query is

of the enbodi ments (including the net descri
pEeeutay against e databesat ai ned on a variety of
signal -bearing nedia. Illustrative signal-bearing 30

T rat Jna. ot intbe '
T e e T
(latagrepositary-abstiactienoompdeeh i staincbs Whiclt eo@uéteand Unhsome

as ., 10 WO 2004/ 095171 PCT/ US2004/ 011446 CD- ROM di sks
FEReMENtsy CRoRSSAIWILIN peyingleiappligatias space. The provision of
U518 Rt 2 BbSHr A6t Mnpdid F FUat TP i

fl ofg%y di sks Wlé)(E ﬁ)iq*n a %I% 'E?’?{eﬁac{ﬁe\%e or tﬁgér%d‘?s étfog&gbstractlons
allows different sets of data to be exposed to different users.

One embodiment of the invention is implemented as a program product for
use with a computer system such as, for example, the computer system shown in
FIG. 1 and described below. The program(s) of the program product defines
functions of the embodiments (including the methods described herein) and can
be contained on a variety of signal-bearing media. lllustrative signal-bearing
media include, but are not limited to: (i) information permanently stored on non-

writable storage media (e.g., read-only memory devices within a computer such as
10
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drive); or (iii) information conveyed to a conputer by
a communi cati ons nedium such as through a conputer

woeootedsaphone network, including wireless 5  PCT/US2004/011446

conmuni cations. The |atter enbodi ment specifically
i ncludes informati on downl oaded fromthe Internet and
ot her netvvor ks. Such signal -bearing nmedia, when
[ : t rect
(PR HORRaRRE PG BYSRCORORPUYS, (i Shettd riibiRdton stored on

ewitabienstotageomhetifze(epy.coppy disks m]mmna diskegtenttival or Hdr€-disk
nes cuted to i npl enent the enbodi nents of the
fﬁ'VPbr r{t"f Orfnagprb%mﬁ&y@ddp aGPBReR PY Ry Bifationg medium,
! 9Jrfeil
e R B o PP SN RORTTci g Wi efess
taeEnpreications. nVea lattar enyadisieny specificatiyrinslades infarmation

t hat
L Pem BB TP RLORRE AP ke Bubh Batheenat qnedia
heerecareying dbaiputel Redabt |h§!i*§ctlo‘NsStﬁat &ired rtﬁ‘érﬁuﬂftl%ns of the
conprised of variables and data 15 structures that

Aresent inentiga, reprasent embedimente gf the presemtgnyentian. i n
menory or on storage devices. In addition, various

progr 5} eﬂ@f‘cﬂrfhg% Pﬁé L{I&ﬁ t(&ﬁﬂplﬁﬁ}eﬁ't ﬂ?enéhbogﬁnents of the

based e app |ca |on ey are

nmﬂr&mnt’rmy bmparts;pamdpecanr@”rkwﬂenmmrta sbedifitcapplication,
i nventio it sBouI d be appreciated that any

ﬁgmwlﬂ"&rprﬂam dnadilee OPIea!. arGeADRRC of Belictign%e! The software
o the prasant ﬁi%ﬁtloﬁ%lééwﬁs cBRpfied BY %%hl‘ﬁfhcﬁ‘&i”ihgtrﬁ‘&bns that will

be limted to use solely 1n any specific applicatio
ibgctianglated byathe/rative rqommderblgnttsammac’mmmmacﬁ&blm &érmat and hence

IR(]\II\/ENTFG 1 de a _.bl ock
GREh el Sl et Ryo e 26 PRIEREGIP! v5abISS find data
@tﬂ’ﬂ@ﬂjr%ﬂia& ethet Fesids RZAIY td teSHrogPainm [BRYar® found in memory or on
i mpl emented. In general, the networked system 100

istRIRga&levices ||e@dd(t@ngvarl%progfamérﬁ@@@@bedlbereamaft@énay be

B4 PRSI B S A B 15 i

contpdiment 62theridvertons edowevenitshioald B dppretiated that any
connected via a network 126, In general, the network

PAUIGHIT IRMen¢lgiise thatdalloys isdfsastmerauigr mpmengemra@thus the
t
FERRUOR1B4I (U i 856 Sy, oS Bl F entiec

ROT/arsapliad ®Ys4eh nofmendatuemt conputer 102 incl udes a
Central Processing Unit (CPU 110

PHYSICAL VIEW OF ENVIRONMENT

FIG. 1 depicts a block diagram of a networked system 100 in which
embodiments of the present invention may be implemented. In general, the
networked system 100 includes a client (e.g., user's) computer 102 (three such
client computers 102 are shown) and at least one server 104 (one such server
104 is shown). The client computer 102 and the server computer 104 are
connected via a network 126. In general, the network 126 may be a local area
network (LAN) and/or a wide area network (WAN). In a particular embodiment,

the network 126 is the Internet.

11
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connected via a bus 120 to a nenory 112, storage 114,
an i nput device 116, an output device 119, and a

wmedmod7i nt erf ace devi ce 118. The input devi CBCT/LS200€01 1446

be any device to give input to the client conputer
102. For exanple, a keyboard, 5 keypad, |ight-pen,
touch-screen, track-ball, or speech recognition unit,

oo eon e At ob e SR BB STy 110

tcagngsted vi@ abus B/ toCH Pk , sthragé ay4s an egsut device 116, an
Al t hough_ shown separately romt he I nput device 116,

tcw@plé ine HiQiand a netveark intapface devicee! 181 6The tpug dpeice 116 can
I
| n t L J@%lc&é: ?c% gﬁféqq%utgtgrt@% %héﬂ @ns%ﬁéﬁ?gﬁ?.}”ﬁbgﬁﬁgmple, a keyboard,
Ike?/rggd dg;fni—deaytm&helscr@en ,&rasyketeih or tepegd:‘ri técrmggltimintumt audio/video
I ne t S eec onver r Cco e us
‘Hayercang e ﬂ'fﬂ Lﬁﬁ@@ h@ﬁem PHE eweeﬁﬂg G&R Bg pRY, Agvice to
%% S@tpapfa‘trﬁwsﬂ e go Ry O ﬁf.&ﬁélgj iS5y YieeRt | Afdbugh shown

tween the client Conputer 02 and t'he server
cseppcatelty focgm thé dnpuh demiee Viditk th@éutpﬁbde\ezeﬁﬁ Begnd input device 116
networ k inter CE device 118 ne
ARUEPhS chfierE ol Adisal b aR R M dhisd fpueh-
ktfedrs Ml@%l@%&ﬂim’aﬁlr%gr%@éd Ieéﬁﬁf‘aﬁd SE§r0é QF@e@Ehéc@gnltlon unit

( DASD) ?h it is shown as a single unit
combingd withcotent apge@hcariveriex quighn used renovabl e
storage devices, such as fixed disc drives, floppy

d

55  SHeFSmchRRRey66d H85cs 5 TINPLE ATTH GA diyjodborfigured

¢o lalldwbretwarkt carhmunéations batweett tmeham gom pﬁlmﬂﬂmmd the server

%:tﬁ)cl} erﬂ@[ m%b%é}e ngrgqsﬁffg l? r@z ?Mew leefpterface device 118
Oy b&izeRétlork aasﬁterbpon@r%et\n@rknﬁfé@ﬁa%erdér@mmamﬂ ng

data structures of the invention. Wil
nennry 112 is shown as a single entit It should be
under sﬁt@taget 1t istprefersblenBirgctiAccassydtoragedevice HPASEY.

PR 4Bl e SR, BB e BRIl Y ancor

aéﬁho@/abléeﬁtotagd duvicess Baell astixed|ds@erivddRAdbpndRe.drives, tape
Illustratively, the nmenory 112 cont ai ns an operati H%
Sryveanfemavablé mesponyGares, dﬁ@p&pa oe3ae: cHie manmey Tieand

SRR R i Mt 8o 1550 e primary

Mndesepondag) $tpragengevipes.at i ng syst em supporting the

The memory 112 is preferably a random access memory sufficiently large
to hold the necessary programming and data structures of the invention. While
the memory 112 is shown as a single entity, it should be understood that the
memory 112 may in fact comprise a plurality of modules, and that the memory 112
may exist at multiple levels, from high speed registers and caches to lower speed
but larger DRAM chips.

lllustratively, the memory 112 contains an operating system 124.

lllustrative operating systems, which may be used to advantage, include Linux and

12
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functions disclosed herein may be used. The nenory 112
is al so shown containing a browser program 122 that,

wobma/oetecut ed on CPU 110, provi des support foPCT/US2004/011446

navi gati ng between the various 5 servers 104 and
| ocating network addresses at one or nore of the
servers 104. In one enbodi nent, the browser program

PO sl ot PR GengialV: wipaplho syBle sligorting the
frdtions disetisrdenereiiiiay bendsydrat i on. More general ly,
however, the browser program 122 nay be any GU -based

progrﬁ;n ca%%bl e of rendering the inf orgati on
t ransn't@ P%M?Fﬁeﬂsﬁ@h%’wt@'amﬁ fowsel pragriam 122 that,

PN xee QLSS TP 4 t1 g,’aﬁ!rok{)ﬁje@ ig‘éﬁ'fbb’ n& ggfwgefwrée?\ the various

manner simlar to e client nmput er 1
senersiil04land locatingemateoric ednesses 40dné or starerof the servers 104. In

3B PaodimenEane B WeR SPEET o 28/ USFB AT BysE sgnhical User
fribrfad®(®UY), WRRHROWREthR 59O disprBLaFpereT@tMarkup Language
sufficiently 15 large to hold the necessary

pribYiLainfempationd Maregsoeiady uh@uevarathedbrowset aregtaon122 may be

L S B floobble 03 PR on s om e

d88esbomputersili.ng in menory 132. Exanpl es of the
operating system 138 include |IBM OS/400(r), UNI X,

Mcrogoft Wndows(r), and the |ike. Mre 20 generally, = .
any oigﬁéﬁf‘fﬁj W@%ﬁ %‘g‘bglﬂYeb%Ph)ﬁJ%@Jb’rQrF@fbgq & a manner similar to

fHENGIr® RS 1 dac&si ﬁfg!&l Y s8Rel l%Sﬁ’rgu_ e d@i%éérhﬁawr? generally

132 further 1ncludes one nore applications 140,
abmipriaing a Gié 30, erdnaoy 1885 aadd storageedeyipd i1841 caupled to one

ARPERF b 2 s T« PR 47 B ecarandbrm s mestsaLicienty

RRg6 8 hoRl the MeRdYSArs prayfammmdPant ahid strfftures that are located on
instructions that are resident at various tines in

ther seyver eemppterdfd. st orage devices in the computer
system 100. When read and executed by one or nore

0. CTRESEpief Lo HBE167 13 Genchifh, uhde wRARIGRH S Bperating
aysibinct38 shownmesidien if Gernans £32.nExamplas of theyopieeatinkd&ystem

o8 skt I 13 ADDR L B B otk Syindewsio and by Meye
bBReraRy ] SPopSREAY SySfent BEpABIY ¥R 5LBPortihB&he functions described

herein may be used.

The memory 132 further includes one or more applications 140, an abstract
query interface 146 and a rule application manager 160. The applications 140,
the abstract query interface 146 and the rule application manager 160 are
software products having a plurality of instructions that are resident at various
times in various memory and storage devices in the computer system 100. When
read and executed by one or more processors 130 in the server 104, the
applications 140, the abstract query interface 146 and the rule application

manager 160 cause the computer system 100 to perform the steps necessary to

13
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applications 140 (and nore generally, any requesting
entity, including the operating system 138 and, at

wo b4hdghest | evel , users) issue queries agai NBCT/ES2004/011446

dat abase (e.g., databases 156, ... 156N, collectively
referred to as database(s) 5 156). Illustratively, the
dat abases 156 are shown as part of a database

%Hs &yéléﬁ'l% Mdélﬁéabg véh&#é étgglolfg ‘ngﬁntg?n The

SR de
dat abases 156 are repres

dmlwatlegaﬂdoe(asd MOretgermaltyl auyaeqtms,tmgceﬁtlty, including the
tion illustration, the databases

G685 Suehr gan Ahdaet teuohestiens) usars) issiie Auerios Rgainst
d@t@lbﬂ§§ E@be d%\l’a!%aes i eﬁéGN?Eogéigmé@' r@%ﬂ’éﬁ ﬁiq%élgat)%'ase(s)

schema (accessible XL quer
15R)e dtyurativelyn the databasas 166 aze shownas rmrt sf:a elata lpysd

RERaGEReRL S iYL 1R S RERRS 18An IR datapates o are
rtetpresmative:@ﬂ @y céllgctios ofeata @gaﬁﬂé@s of theQsHticular ph)_/Lsmal
enbodi nent, the querijes issued t he ai)gl i cations

rEPEe LRI atrY B)isvaé{c%'r'ltﬁtt?émott@rdaigbmesa‘a ®mayuee grganized
e e I e .
&Mécmhlemaj(a(qcessmletw HMLC%IH@'IESE).S H?\r%veﬁgthﬁaggveonrtg)g |ts (r)mot limited
ated |
B bertRhe Feneelad caiibmplatds erionsion kenerive preseniss
lﬁrﬂ@foer eﬁis U@e@ﬁéﬁélﬁ 2 teAR6ERGha" %é’r?rgz%ﬁ}/ﬁe@f'%tsota paticular

conposed usi ogi cal fields de
Qj’ﬂ@?@ﬂmmt&fﬁiﬁg@ 20 146. In parti cuI ar, the | ogi cal

fields used in the abstract queries are defined by a

48 of .t he
oL AT R S g i e e
anoerdmgweatiadwcatlqutlenyfspé@maﬂ@rﬁm 42%%c1ube & Withidath application

ansforms .the abstract queries into a form consi stent
fi\ﬁ{q nﬁt%euﬁtﬁ% ssued bNéBP@@@H@%ttqnénM&maﬁ@maeﬂned (i.e., hard

b eskH bf‘tﬁé"z?pﬂﬁyﬁoﬂréﬁo gl?)\é Lér | eé e?j%hgg%?rbse to input

abstract 25 queries into co cre
(atgpl Ugratinpout). nh“nalyaaer &Be, thqadqmﬂ(sefarredttbetewnlas:'%ibwﬁct

RErasl) 8 sofindsed drifd e SE ISR RopiRy thavabstiaat auery interface
25 IBPHHEUTER the Idficdl ibRls (Y |hQHé gB?trQ@t'lgﬂs‘?fes]a@Q defined by a

restricts the queryabl e data by I nin
datar eﬁ@ltoék@b&@dloagmmmnﬂﬂté48&1félbaabstractam%y irterface 146.

e i.nst the 30

s A R O o
tragssfornt thetdistragtiquyiés mtslatfériebAdis®ng mw thb%ysucal

retrieved from storage when executing a

representation of the data contained in the DBMS 154, e. g by translating abstract
queries into concrete queries. The rule application manager 160 implements a
rule application mechanism for restricting queryable data to a subset of all
available data contained in the DBMS 154. In one embodiment, the rule
application manager 160 restricts the queryable data by redefining a query that is
executed against the database in order to execute the redefined query against the
queryable data. Alternatively, the rule application manager 160 restricts the

queryable data using a condition retrieved from storage when executing a

14
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WD 2004/ 095171 PCT/ US2004/ 011446 received query.
Still alternatively, the rule application manager 160

wo e®indsats the queryabl e data by nodi fyi ng t hecOasm®o4/011446

repository abstraction conponent. The application
query specification 142, the abstract query interface
146 and the rule application nmanager 160 are further

%ééi%@‘g@b%t 8tif ? t@rrn‘r%ﬂgaxt meFl*J@a%cﬁf%aﬁoﬁ'%n Fl1goe[§'stricts the

I'n one ery are s
U;u%yakﬂerdaﬁmbymrgMMngghherﬂataaépwmry ab!;teai(ftmnecdrﬁ%lbdent The
t ent ener at ed

a&%"f’%é‘l‘m SH?&)SPP ica ‘Pl” 342 ahatract gH%la(dp}%ﬁce t46cand the rule
Gapllégmremanbgehye@%P@ﬁIrth gléeﬂbé WtH3eRréhEMy) FIGS. 2A-B and

content whi ch“may be rendered on t e clirent conp
Gsystens 102 with the browser program 122.
Accordl ngly, the menory 132 includes a Hypertext

Tr ansgg ro\?gr%?ﬁf?%&’ h}e(ngTél' g%éaé?s{/%ffeé qﬁé&c r%tsspe]c} @&?‘eq)ﬂg us&r through a
cgraprmCalamqmumterfawzc;uBormembat of theeG DI fEhet&ted Bthe

uests to access a database(s) 156, whic¢h

apphicaon) 140 Fos Paukubir ameodimens the sVl dorent isgupertex
FharkOp I186GUH 'Ig\g[) %r’tt@nf‘ Wﬂféh%é;ggﬁeﬂtg 238 ofPfhe! BSRKEomputer

an application en execut e processof
_ssetems he2 ayithl the dtrowserlg@gcam s . tAn@:osdamglyr treomeniary 132

nb h
1t B SunairBid Bfarte Wiclian TR TEY eneoPrpEae deZiery. a web
tseeverflati aprraad sbri&d reddés%‘ﬁo%@@hﬁﬁf‘&?mbm%r 102, For example,

application 140 conprises a plurality o ser vl
s pPrefassd S2ompyirespand togegrestsdo ashesha aiambase(s) 156, which

GBI e B 38 20 R G et g ot rom

clatarasgeetbo BivbketinGpHicaisn 198 WKkrsexe®ited Bmh’é 9Focessor 130,
04. Enbodl nents of the present invention can

flae gRP '%Wﬁa%%la%rtm\ép@/ewﬁm@mm Pbto peréeran thee%tgps or

t [ i
%i?r??ﬁ%s%ﬁscanﬁ%tl ng appag%tse& eﬁPﬁg e- ug'gcﬁ&ﬂng accessing the
Wataxtse(s)otis. Ioronmembokhmmn] irmrmqﬂlcaﬂm 140 cbmprisés% plurality of

non- vol at i their o it

arai 8 Dtolrd ot PLelriarts Waichade then fadersd by dhe browser
mRGdraf hapguages, including HTM,, the invention is not
limted to a particular |anguage, standard or

version. Accordingly, persons skilled in the art wll

r ecogr'ﬁ'@e1 ihaerel@nerhardwacsispwartagenflgusatian for ilee networked

e AR %07 S0 Seler copudt I, ERA e ARG Bresen

d]‘nmmgea can apply to any comparable hardware configuration, regardless of
whether the computer systems are complicated, multi-user computing apparatus,
single-user workstations, or network appliances that do not have non-volatile
storage of their own. Further, it is understood that while reference is made to
particular markup languages, including HTML, the invention is not limited to a
particular language, standard or version. Accordingly, persons skilled in the art
will recognize that the invention is adaptable to other markup languages as well as
non-markup languages and that the invention is also adaptable to future changes

in a particular markup language as well as to other languages presently unknown.
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in a particular markup | anguage as well as to other
| anguages presently unknown. 15 WO 2004/095171

wEROMBA004/ 011446 Li kewi se, the HTTP server pCDUSHS84/011446

152 shown in FIG 1 is nerely illustrative and other
enbodi nents adapted to support any known and unknown
protocols are contenplated. LOG CAL/ RUNTI ME VI EW OF

DY TR o el ol HFIE g v

rcﬁqeeemlbngmemstaﬁabeacnta suppdricdny keovapahd Fuﬁhkh@ﬂlﬁ pkBfdcols are
of FIGHJ;édlssues a query 202 as defined by the

-application query specification 142 of the
requestl ng entity. The resulting query 202 is

gener glo@|CALARURTIME VIEWE OF BRVARONMERTT act query”
e the query 1S conposed accoradrng t.

because the query 1S co 0 abstract
(i. 10 logical) fields rather than by direct
r ef er dT1&S. 24 -Btehownar illugtrative r‘gleilml vieay 200 efi totripesents of the

H\?'? ned’t ha‘%quaélrézm8 engg}‘@%eﬁﬁét : ag‘glg{allt'fe)ﬁﬁng OQ%'G 1) issues a

uquiey ROP rag dHtr@dﬂi;ﬂh@Sreﬁp@étlv@rbptﬂl@Htlod ﬁu@r@*espemflcatlon 142 of the
enbodi ment g?_ plication query specification 142
t

9U?$¥mm% Recepylling SUSHeeRR genaialy wiswed t@hereln as an
I f
gfﬁﬁétﬁéeét'cgfé{ﬁ’ t?é&%ru%@ tl%%ihe Irg nc"é@ IS td'u§rdc'b aoaj\ §% abgt%éto(
dpwical) fiekdsirathez @i6an bmdﬁécblrefedeacedad) ¢ed uodertying physical data

el BEukrBRER. 54105 206 LAt q*%&ut@gam%azﬂned
t

SRatraent et Gotee HBSnIRS Bl eI uAISRL. B

eEmRRdiINENY; taggpph@ﬁthmrqlm}y@oﬁplﬁnairrmn 148 neypiaskesle both criteria

RE8 O R BraBhioBlion BATR 204 ArPEan SRplispasBipation of the

ifietdsetd Heyrétinredpdtuapdaanspbetticalon QDS? bfaé{ed?()httlﬁ?é béIeEﬁén criteria
%tﬂa sel ection and specify the formof result data

urned from a query operation. The logical fields
are defined i ndependently of the underlying data

r epr emﬂegic%r‘ﬁé]&é Qgggﬁgg bwhé %gp@{én;@éér}/ %Egéiﬁgé’tion 142 and

| owi ng qileries to or ne
waﬂlte@ompqsbéhe abetragt querd202 arepedised bytthedatd repository

ner t he dat itor straction corrp nent 148
35G68un boifopAEk 1428 denetel Bie 13GireRpsianirpsoriar
EBY RS €48 WbeBsés RASHRIHON(S 8 set 6hegucépﬁé|g§?ﬁat%§¥ Be used
202) issued by the application 140 to~speci crit
mathiyatagiery (e.g., the abstract query 202) issued by the appllcat|on 140 to
specify criteria for data selection and specify the form of result data returned from
a query operation. The logical fields are defined independently of the underlying
data representation being used in the DBMS 154, thereby allowing queries to be

formed that are loosely coupled to the underlying data representation.

In general, the data repository abstraction component 148 exposes
information as a set of logical fields that may be used within a query (e.g., the
abstract query 202) issued by the application 140 to specify criteria for data

selection and specify the form of result data returned from a query operation. The
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sel ection and specify the formof result data returned
froma query operation. The 16 WO 2004/ 095171

wEROABA004/ 011446 | ogical fields are defi nedPCT/US2004/011446

i ndependently of the underlying data representation
bei ng used in the database 156, thereby allow ng
gueries to be forned that are |oosely coupled to the

sél'ftelé’élaféaaéﬁr{ @{?rlﬁ&édt bt thé‘uﬂ{i&r{ﬁ@’&@%@%@ rlegéé@%tion

a repository ab onponen
abe;mgmwd Uythefda‘talmd:sde $5@& thérebytallonsn@ BérieiBRe Y that are

084 0 fi h b of exanple),
%(Psleé%ﬁ) Fg% gl?e:sb/ﬁ%%r?xu?gmggtqv W@r‘%/sreé]t%lt'%gg i fications
208. Specifically, a field specification is provided

for eagbnbeghisadinfeng! the A¢ed | sﬁofwébstfé?ﬁ'@ﬁ%ohtﬁahe?ﬁ 148
an abstract query. Each fi el specification contains a

ICOFIRFSES @luealltmhﬁelgmemﬁgaws 2083 2084,@4832208%; and 2085 (five

(ggtglédggév rrVél eﬁ@ia'leqz?@%%tlg%lg ef%gl%?’atg a}lggsfﬁe?& specﬂ;j cations 208.

Speicificatly, Vaaflgld s@@cﬁ@auom hrodidetdbr edbie latfich FieldBidiRBR for
associ t he Io&écal field nanes to

CaRHasToR Sy abee AHER « Eafle St specivaban gontams 4 logical feld
fhfte 21611%'0 pidiea 96y @H@ du%cﬁlvel;é @g ﬂQﬁ%ez@faend &Y

way of ratlon arer at1 ons
Siseogiateghacogsk noethad r2§||ﬁr1 ,ez&‘zt at 29@ 121421 2r(dokectively, access

LB FBb Al SRL BRI B R R names o
@t pbtﬁ’tlc@laf ?hyé@é]ro%‘iﬁﬁéﬁbbéﬁtatlﬁﬁw1,0214£n k@ﬂ’,\ﬂn thé database (e.g.,
cont enpl a I n one enbodi nent, a single

dagaiasect3p) aiyt way of dusialigin ﬁwntdatasemeaeatanem aed shown, an

S 4 B A 142550 B ARG PSRy s

&Idvmmt theeptgsivatitariveprésatititicer 214 Bidigites that any other data
e ository abstraction 20 conponent 148 is provided

reéﬁet@t@@p%ﬂcamobwkr\%m ig spRtaneplatagk NinAneopmpediment, a single
83l RAERRONARSIREEN CBRITRALN: 130 ORI gL DeERBRION fuitn
taesbgamdpmnessdnethndsrfer em»o? mtfretphysmabeata r&pgd!fcwﬁtg):s 214.
f le f filt ie se [
gﬁ an A 8hrdlie Sbetimeny acdsscitaile MR FRBIOn B agan
ﬁgboWéﬁthhB & povidtlerof bSbl‘i’ séﬁﬁt‘%ﬁé ﬁ?sﬁﬁltdgéggi'e&%%éntatlgn 214.

and 2125, respectively. fiel are mappe
dlrectly to a particular entlty |n the underlying
physi dly iinker efircsesnmathods (Seccgwtemalate@napen@pge@ondhe

R 1 IO o FERR 8Bk Bl 5 opg pmbociment
sboess metitdds fo? Blmmeﬁleldse filtegidcitdidd ard ¢onpueed ¥ields are provided.
The field specifications 2084, 208, and 2085 exemplify simple field access
methods 2124, 2125, and 2125, respectively. Simple fields are mapped directly to
a particular entity in the underlying physical data representation (e.g., a field
mapped to a given database table and column). By way of illustration, the simple
field access method 2124 shown in FIG. 2B maps the logical field name 2104
(“FirstName”) to a column named “f_name” in a table named “contact”. The field
specification 208; exemplifies a filtered field access method 2123. Filtered fields

identify an associated physical entity and provide filters used to define a particular
17
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("FirstNane") to a colum naned "f nane" in a table
named "contact". The field 30 specification 2083

wezxeapditfies a filtered field access net hod 219G1/US2004/011446

Filtered fields identify an associ ated physi cal
entity and provide filters used to define a particul ar
17 WO 2004/095171 PCT/US2004/ 011446 subset of itens

8 o AP O, R SBE R B P IR o

d-ﬁGeQﬁ WTBNHwId ttﬁﬂlﬁerﬁﬁﬁi@ld hecéssghéﬁiodff{ﬂsanMe 1343 field name
a physical entity in a colum

r%@% ﬁg\fpé.asml,arge )ttﬁkﬂ Rhysiga @NtiyoREeRlumararsed  lnegme” in a
3ablel ﬂa@ﬁe@j Gt!or‘ték‘,’(" ?hg Qi%lflﬁeé 4 fﬁllé féii ﬁd“’%a'sﬁ@w‘%?i -o£|5,%nytown”.

Anot her exa tered |eI is a
dvuhén @Kainplbarf afilfesed dietdwne a NbwsYarélZIPegmdedfiaid ghatonaps to the

BBl e olion Bl ides 650 RIS TNg dhl bRy as ose zip

ek idefinbd 9oy tRESHaSTNRW VPR The ¢|‘élﬂ3§’§&§’flédti%'nd2084 exemplifies a
access nethod 2124. Conposed access nethods conpute a

|cofrasedifiedd aceessnnetho? 12mrEorphosed accégsangthagtsi aognpute a

By R 5 o0 Bl 580G o por

e)f itisé accesst methowigsfingtiorg ihathis waprieRematibh ahichdod€ not exist in
nput.e In the exanple illustrated in FIG 2B the

éB?qB'BQ% vipg datp epRresentation srpyae gomppted. na thegxample illustrated in
fFIG' QBrlﬁg%ofrrgﬁ})%ed i Eewax o#ﬁ%%‘ﬂﬁ%?ﬁ?@fo@l c]aq)fleld d name 210,

Anot her exa e 1S a sales

b‘ﬁgalﬂ[leqaldys htp ‘Agedhésansi 10Ce Anothet dxaneple ad assaiaxtax fleld that is
rate.

ont e ated that the fornats for any
sRuTiesadty mylihis § Srdhetce Rt s g arRh it erc)
of the underlying data may vary. Accordingly, in one

embodilnedontdrhplate Birdt ﬂi@férﬁia@sﬁfdr@h? ghékh dael t?ﬁ@ (8g., dates,
t@;@e attribute which reflects the or mat of

Bpalnugbers: atc. Heitee ainderlyingiiata erayevay diAasatdingliein one
r.npt i
P FesileRPithe fbid o3 2881 hHER wiREe Sl aish refiects the
datraat ofnhe\hndbrlyaag elata.Cc blowevet,om anbtHer@misustiment, tBe data format
% dat |nto%§format of the | ogical fieldis
Xh ?%a wayo@r 8% imgifferentirom the gssqriatedunderlying physical
482 9k V\FH?&] géééarc%mél‘s‘i&{ It th@%eﬂ?ﬁlgoéha&%ﬁﬁgffﬁwtol&\% format of
shown i n are representative’o I ca
n’a@h!glicalcﬁletﬁalsaeqeqne@sent ed in the rel ati onal dat a
representation 2142 Hovvever, 25 ot her instances of

|t ggi gyya\/v%f §f§§5 % m@ﬁ%pi?%ﬁlgﬁf) ‘S‘Eﬁ g&g tof ilhe data repository

2R trasdN %m@ﬁﬁenBMSﬁ’@N%M—FIG. 2 are representative of logical fields
mapped to data represented in the relational data representation 214,. However,
other instances of the data repository abstraction component 148 map logical
fields to other physical data representations, such as XML.

An illustrative abstract query corresponding to the abstract query 202
shown in FIG. 2B is shown in Table | below. By way of illustration, the illustrative
abstract query is defined using XML. However, any other language may be used
to advantage.
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An illustrative abstract query corresponding to the
abstract query 202 shown in FIG 2B is shown in Table

wo 209elgsar1 By way of illustration, the ill ustrapdwmes2004/011446

abstract query is defined using XM.. However, any
ot her | anguage may be used 30 to advantage. 18 WO
2004/ 095171 PCT/ US2004/ 011446 TABLE | - ABSTRACT
QUERY EXAMPLE 001 <?xm verS| on="1.0"7?> 5 002

<l--Query string : .

AND Last Name 003 ——WcSoot . o d

<Quer straction>, 005 <Sel ectl on> 10 006 <Condi ti on

i E}gtjery 1) six verign=ddhdrt i on fi el d="Fi r st Nane"

oper atd92=" Ed-Quanustenguepreseotiony (Rirstlames="ary® AND LastName
<Condi tion fiel d="Last Nane" oper at or ="EQ"'

val ue908t GSMrGoonI DORS@te zl "ING-3"

r el Cp@0at or<CiudiAbstréstioti>t | on> 15 011 </ Condi ti on> 012
<Condigpison <SRigktiohi-at e” operat or="EQ' val ue="NC"

I nt er palsl D=" ZConditdnrislemaIptars" OR' ></ Condi ti on> 014

</ Sel %V' on> <@ dTlBﬁsﬂélﬂs'Flr gﬂé}ﬁ@" She@tdt="EQ" yalues]l

narre- <Fi e nanme="Last Nang"

S 'Q?'ero\« agf : acﬁ"géﬁ..g@ﬁpﬂgﬁ B 399733"5%?'#50 McGoon"

query wileay! RS Dsef M ‘i‘P
speci | atl on D05 014) contai nlnnansel ection o
critedlg and <Gonddionfieldsstatel pparaterr" £" vayegd B igprnallD="2
In on®1 énbé@lpia&ﬁ@mf ' QR PséEpaditiontt eri on consi sts of

014 </Selection>

015 <Results>

016 <Field name="FirstName"/>
017 <Field name="LastName"/>
018 <Field name="Street"/>

019 </Results>

020 </QueryAbstraction>

lllustratively, the abstract query shown in Table | includes a selection
specification (lines 005-014) containing selection criteria and a results
specification (lines 015-019). In one embodiment, a selection criterion consists of
a field name (for a logical field), a comparison operator (=, >, <, etc) and a value
expression (what is the field being compared to). In one embodiment, result
specification is a list of abstract fields that are to be returned as a result of query
execution. A result specification in the abstract query may consist of a field name

and sort criteria.

An illustrative Data Repository Abstraction is shown in Table Il below. By
way of illustration, the illustrative Data Repository Abstraction is defined using

XML. However, any other language may be used to advantage.

TABLE Il - DATA REPOSITORY ABSTRACTION EXAMPLE

001 <?xml version="1.0"?>
19
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a field name (for a logical field), a conparison
operator (=, > <, etc) and a value 30 expression

w@ vdvan9sigi the fiel d being conpared to). | n OnePCT/US2004/011446

enbodi nent, result specificationis a list of
abstract fields that are to be returned as a result of
guery execution. A result specification in the

abstr qu C S|st of a field name and sort
cri tei)pg %ﬂgag atjve Data R@fOSl tory

Abst r 895 on S t%Wﬁ"i'\e‘l'Q(ﬂ”éogrﬁp €low. By way of

i |1 ust304t i on <Figld quen@blentesenaaes 'ﬁé‘fﬁb@m%'rfiﬁp'ayab'e ="Yes">
Abstr &96i on i s d&fdceesMethasly XM.. However, any ot her
| angu&$Pé may be us&imple adummu\myleef'f_/rm_rﬂdll - DATA
REHESBTERY cHBIERACTEIONIEEXAMPLE 40 001 <?xni

versi @7 1. 0" ?> 2AMEsUetHIPS5171 PCT/ US2004/ 011446

002 <DagaReposita gg§e'ﬁﬁﬁ=egﬁ>éﬂ> &> Dermgr aphi c" >
004 <fgpel d qw,g@}g}/%e— 'Yes" nanme="Fi rst

di spl gpabl e= <A s "ach
<Fiid QUGR%IE eSe cont act >< dﬁ%}gglﬁe Yes">

colu ms— 'f na cc%'{f
007 < cessMet ho > V 'gaseT p%— ‘char " ></ Type>
209 E/dé eI d> 10,,012sd |°8 “E“u’é ?’5‘8re EE

kaptact | e="Yes"> 011 <AccessMet hod>
012 < r?pl e col uﬁ%%ﬁ e} Q‘i’a?rre" t abl e
Name="0ént act " ><7‘§VFP&)D@$9W ehercasdyeehod> 15 014
<Type OdéseTyﬁéElelﬂ?ar ></ Type> 015 </Field> 016 <Field

quer yddice=" Ye§leld aueryabiert"¥'estinapiesx) State’displayable61Ves">
<Acceddlvet hod> <AccessMethod>

018 <Simple columnName="state"
tableName="contact"></Simple>

019 </AccessMethod>

020 <Type baseType="char"></Type>

021 </Field>
022 </Category>
023 </DataRepository>

As noted above, one embodiment provides multiple data repository
abstraction components which coexist in a single application space. One
embodiment illustrating such an environment is shown in FIG. 3A. The
environment shown in FIG. 3A generally comprises an application layer 310
(defined by the application 140), a data abstraction layer 320, and a physical data
layer 330. The environment shows two users 340, 350 accessing the physical
data layer 330 via the application layer 320 using, e.g., application 140 of FIG. 1
(e.g., by issuing abstract query 202 of FIG. 2). Accordingly, the application layer
320 may comprise a data query builder component adapted to enable the users to

build abstract queries.

The users 340, 350 are accessing the same physical data layer 330
through a common application layer 320. However, the data being exposed to the
respective users 340, 350 is not the same. Rather, each user is exposed to

selected portions of the physical data layer 330 according to the definition of the
20
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018 <Si npl e col uimNanme="state" 20
t abl eNanme="cont act "></ Si npl e> 019 </ AccessMet hod> 020

waIgpeotiaseType="char " ></ Type> 021 </ Fi el d> 022r/US2004/011446

</ Category> 25 023 </ Dat aRepository> As noted above,
one enbodi ment provides nultiple data repository
abstraction conponents whi ch coexi st in a single

3R R TB v Ea 2o lors AR ate R AR er 20
$|mswatwé1 ﬁhé&ld@&“\hﬂﬁﬁéfa&*elpbsmﬁmbs&estlm cemponents Q)RA1 342 and
er 310 30 (defined by the Egl i cation 140),

? 3521 whichigatmene daim inas Wi peies@psaaia g g 800 350,
E%%'XF&OQ@QEI@QW#gg e appal%%g%) ?ﬁﬁ aye?elég%() may

mmmgseea data mmrylabatraombrilé@npbnﬁtt@/hlmh seevices logical data access
abstr quer 202 2). cord
i e ey Dok i doantiaghe %%'faf{aaaphy%a%lrciﬁta layer
|0I der conponent adapted to enable the users to

bui |l d abstract queries. The users 340, 350 are
accessing the sanme physical data |layer 330 throu

commrhn fppresgnt examales thefist datam@nsltowr@aﬂ@caona&ﬁgmm)
ﬁgégga@ ﬁf ta!?‘?st ddiahssd éXE (Héé%&%géﬁ?fgt%%e&%p@ﬁhéf@ 10f a

eac user

I@@bbn@ ﬂataﬁasbfﬁﬁéﬂo(fmrcﬂladiatdbb@e)l apie tSBecmmbdaiangpbsitory
the definition of the 20 WD 2004/ 095171
Posirachiendrd {PRAZ) eefa%e%t@t enfke sgroNG fatabpsg 33¢ghand TABLE 2 of

| lﬁ‘% fitst WafdBase 346 ?%gaulﬂbo% h&teH R t'h@s'p?a’ |@lﬂQr data exposed by the

ustratively Inc two data reposl
abspediveidata cepqmtne;nabstrman WMtMeBamllu&traum More
t he data he user

def
sEeraiye 85 oprihul of tngiatanasos il 35 by bAFaPOsd, el as any
Hhér abases bothe! ﬁ%fcaB@QtaﬂByeﬁBw rrB? ey @f |Fli§’ét?ati%efhé

abstraction conponent servi ces oglca dat a
m&geme@t Of RS d3A ahqwe rt\yo wer&iw% d8hPbndawever, there generally

E@E‘\g DRAl & e niapee Ffkes R rera ar it priglettte faysr 330
( Reerring now to FIG. 3B, an embodiment in which multiple instances of a

single data repository abstraction component (e.g. data repository abstraction
component 148) coexist in a single application space is illustrated. According to
FIG. 3B, a group 360 of users 362 (USER A), 364 (USER B), 366 (USER C), 368
(USER D),..., 370 (USER N) accesses (as illustrated by arrow 346) a single data
repository abstraction 342, independent of whether only one or a plurality of data
repository abstractions exist. In the present illustration, all users of the group 360

of users access data repository abstraction DRA1.

For each user 362, 364, 366, 368,..., 370 accessing the data repository
abstraction 342 (DRA1), an instance of the data repository abstraction 342 is
generated (as indicated by arrow 347), thereby generating a group 348 of data
repository abstraction instances. Accordingly, instances 372 (DRA1-A), 374
(DRA1-B), 376 (DRA1-C), 378 (DRA1-D),..., 380 (DRA1-N) are generated for the
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exposes all of a first database 344 (registration
dat abase) and TABLE 1 of a 10 second dat abase 354

w@ paynedill dat abase), whil e the second data reppSI/USI094/011446

abstraction 352 (DRA2) exposes the entire second
dat abase 354 and TABLE 2 of the first database 344.
It should be noted that the particul ar data exposed by

thrs B@§P§ f'3’fﬁ5 Gaa r99?@}&385&“?%?az{ﬁal%lcgfbcfeg?:?r%@%ts%Z 384,

is nerel l'ustrativé
0184, I%BCHTCHB%eE’rcﬂA@Img %Ane'myncbmf medaﬂiepasnwlébs@‘éctlon 342 for

TIRCE T R e
&quﬁeﬁw‘éﬁt@@ﬁhé L@%ﬂ%lthéﬁpéjlob’éﬁv@w&{ m?‘?deedgt%ﬁ%g@sit%g abstraction

er of users nmay be accessing dat a
p?rfl;/%ﬁ%all ugatsain therogeB860Ref erring now to FIG 3B, an
enbodi ment in which nultiple instances of a S|ngle

Foposiior s B Bhi diboR e TP RAEN s, iy 07 fta repgsitory
sibsfyiaetiop pbmpahients efereacé @neldrwﬁtdrat&ibmfmgrtﬁb%cbﬁd data

éjapogggy @%g%@c@fn g’@%ﬁ%hﬂ;ﬁ&i@f’sﬁsﬁ of FI§7@A( |g3jig$t ed as a parent
AREREIPRCl RS tﬂl}dJ&été%Sgs@%y R%t?bg‘p ?r’ﬁgéh ﬁﬂétﬁo (a child)

repository abstraction epen
@ldya fnusthodata rppuslmrytajbsbﬁcmhrt eompepmsh DRAY 430 In this

TeBHERGHbr e oot Bl o dbuatian Fonponents DRA3

4200 BRAY ¥3akpsd ﬁhﬁbh@é pehfth of Rk o%%ﬁﬁloﬁ"lscﬁrthé@gcoﬁ’@ﬂata repository
366, 368, accessi ng the data repository

abstraghen @ﬁmQﬂ?Qe(\ﬂﬁRﬂ)’z 3%h invoendetads aipbdlaiacbfathe logical fields

P SR D Bl S M. i
meyb osiTipoisgd b tHe thirdi amdl/omBUARGREa rd)SeEito R AFSHOEY} ggét)’zzc&gxl cocn:;ponents
ﬁ%&?%&ﬁlD%/M A(KISDORArl'ggyA) o Botr@%é\hgﬂapceomltqmatlvely, the
¥H1rd/\9hal?)%l%’5é§té Bk ﬁ%?)\%{r%&ﬁé‘rggom Rkt Sgﬁg £85DRA4 430

366, 368,..., I Ca

ama)ommerﬁﬂe paBiden)s of186,se88Ad aath @ibsutambsiraagog@?mponent DRA2
eof the data r tory abstractjon 34
36 Rgs ad Bital SRETORS 5 Go eiiig d&-a¢tdawd inothe second
fdhﬁa Flﬁﬁié&oﬁwé&tm%hfdo?npdl%‘t' 'D"FSC@BSQ @tllltJl%rrﬂh‘i%ly, the second
wi t hout gl obally changing the data repository
deta repssitery alsstEction @ompdnent BRA2 852 nmygbe apnﬁﬁﬁbted by a

Ch i 4305 B B SPR 05Relen BofPaSo Rl e b ana fourr
data mpaisitery. atspertibh @aponehBeDRAGAZD, 4RA4 430.

FIG. 5 shows an illustrative runtime method 500 exemplifying one
embodiment of the operation of the runtime component 150 of FIG. 1. The
method 500 is entered at step 502 when the runtime component 150 receives as
input an instance of an abstract query (such as the abstract query 202 shown in
FIG. 2). In step 504, the runtime component 150 reads and parses the instance of
the abstract query and locates individual selection criteria and desired result fields.
At step 506, the runtime component 150 enters a loop (comprising steps 506, 508,

510 and 512) for processing each query selection criteria statement present in the
22
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repository abstraction conponent DRA2 352 of FIG 3A
is illustrated as a parent wth respect to a third

walatoaossaposi t ory abstracti on conponent DRA3 428C1/ES2004/011446

child) 10 and a fourth data repository abstraction
conponent DRA4 430. In this relationship, the third
and/or fourth data repository abstraction conponents

BRARact 4kkry, bg%.lamrq dé gQ%rééleého?P;?ér‘tBH o‘?% (‘Egr?cr{ete Query. In

definiti on ‘'of thé seco ata repository rac
erprpothesimemiaa sectidnncriterien densists,of @ figdd naare (for émﬁglcal field),

L o A B8 GRS o
being roosgshred toentdtép QOQWe%nﬁﬁthd?nMeﬁht r1%9Q§§e%Clﬁ¥ field name

bSt r act 1 QN conponent S
B 3, gelgctior cdteriopofithe, abstramcxwemtq @ohatn thel qefnmthm of the field

T
mb@dsem'm*mzdgﬁsfmﬁrﬁﬂszﬂ:t?.@gﬁ?m@%ﬂvs%‘*aata

352 a d/or.  incl ugf
cialed ity the el T muntime camPepeBh#60 Hembaids (step 510) a
C@ﬁ@f‘é'té quﬁégfébhﬁﬁ)té}u%ﬂ fSPﬁ‘?éq "&EI i&tDe pro%‘e%é%rac defined

alternativ second ta reposi tory a i on
QQfﬁp’brﬁe‘ﬁ@n@RIQQ&Bw Gaytrtﬁmtloonsarpmm(mjoba cancrete query that is used
of the defi n|t ons an /or

| field
t% r | se r?el!%cé f‘tﬁa}s&dac?ﬂj hESHEaD '%‘f?ﬁ%ﬁéﬁo@ﬁ@%ﬁtg query is a
@kayrrepﬁes@nteaqm@rwg%sm%é%nd%ﬂﬁ #hals c%h@islt?snt with the data

shows an illustrative runtinme nmethod 500 exenpl
frregiven phwsisal dalatreppsitong (@@e.raatelatnprwl dlataabaserun)(ML reposﬂory)

d 500 t
AQREBED. 1t Bofiretd Ghordiis Lo8 TR 288 Pottus St fiamthe
ph}{swal datd rwoanonq ﬁépr@@embatuyamb mslmsywzsgl%wla% F@. 1. The
202 shown in FIG 2). In_step 504, t he

b t

%’Pﬁr?fﬁebeg%{r%ﬁ@mbumo 96@&5%6@#@{ tbar%r@nt field lﬁéln@maéd@m toa
OB RN SHET 0t i3G5 S fiin 8 588t e
prheewmg forghe ovepbfieldtof 15 absmrmtsqwry oApcér@drfgw ithepPocess

§$e¢§:1 q%&%?ggds& a?%‘? 53{95&103 iy %ﬁﬁe& Igtd n%ﬁh?t?@St@Qt query,
rASdtinG ﬁﬁTﬁ&%@Q@ﬂf&lHﬂ'@ edthal cl)'?‘&gb@ performed.

thereby buil ding a data selection portio
Concrete Query. In one enbodinent, a selection
critehs GﬁSQrWI ahayeafn ene palbedimast, theabstradigiueay defines a list of

I

afdsl?rlgg gga(lgré étgéS}:Hgg t%v\%r}teﬂﬂﬁégﬁg r(eesr.lgo’f géjeweéé%qyggpebeferred to
hesgin dsa sesayt SRifidationr wntdsuilt speaiieation inlthe atssttact G8ery may
fi elﬁ? Ea'}EJ}g froma selection criterion of the

QL8 TelIEPIMe ANt gitefiRe definition of the field

Accordingly, the method 500 enters a loop at step 514 (defined by steps
514, 516, 518 and 520) to add result field definitions to the concrete query being
generated. In step 516, the runtime component 150 looks up a result field name
(from the result specification of the abstract query) in the data repository
abstraction 148 and then retrieves a Result Field Definition from the data
repository abstraction 148 to identify the physical location of data to be returned

for the current logical result field. The runtime component 150 then builds (as step
23
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in the data repository abstraction 148. As noted
above, the field definition includes a definition of

wo bw4mesiess net hod used to access the physi cal PCEUS2004/011446

associated with the field. The runtinme conponent 150
then builds (step 510) a Concrete Query Contribution
for the logical field being processed. As defined 10

oo L TR R 5B s
96 &I SFdra 16 HeBturhEd reF Frfoglc@O et fidi@! th stp 520, Concrete
concrete query is a query represented in | anguages

|QuerySepntahudtionvis thed added da dhe Concreate Queari StatementofOnce each of

dh TBagluR b R LR BTt kBl kel Brdties388, he query is
GExecuRiceatgitepp2Rs used to locate and retrieve data
fromthe 15 physical data repository, represented by

th 15 " i FIl G T Cor t
oot ¢ 10 Batbocimentetameghod fed fer bubing & Sandraiel Gusry
@&ﬁﬁba@o@for@m@rct%i geu%gcrctxgo@ﬁgelt&@b%-m%d@ﬁ 8

?::dd ibed with
then returns to ste gin processing for the
mefaren¢etalF 3. G.hin stbptt02c thegmethyad BRE queiiesiMhethdrdhe access

TOREER s o bR Bl S-Sl af R 8B, 1o
QA8 IdrivvéterQuagdtontABatior R8I {stbp 608§ ba¥eNbHPhyEKET Hata
to be perfornmed. As described above, in one

dagrtiamiefarmaties angsprogessiog dhen eentinues accprding & mlethod 500
. i d . .
3:%?:}5888 abhfe! %tﬁ?@\%lse(?:pgaag%sk?ﬁ% ESHMJ&%dtoasﬁ?@ggﬁﬁg qLePJ, whether

executron, ereln as a

gheaictessirietiiod Assesatet vitrelbief dueadnt (oyicdl fieltisadfilkéradtaccess
field nane and sort criteria.

[ st of . )
%g%@gﬁﬁ%éﬁg%é}%g WRry eriButien & built 6P £083 paped on
IR T oo e AN Elyd o 980 o1,
deoresratecQuennConteibubds js extendea witeadditigyeah éogic (fB@r selection)
1 o ulel fitraseneBla bRllThe hhifGs d¥ie Rty dppoessing then
rRIPAIRLES b caaRid ROMbMbA1BHD a8skrideansvel | eves a Resul t
Field Definition fromthe data 30 repository

abstraction 148 to identify the physical |ocation of
dat a tlbtheeagaesgmethodiippot & éilterigdragess toptbad, presgssing proceeds

it 0 B R T A0 e
@ethypdGe at carhpdseahadaefss trhethodn df thbeacgees yndthad is a composed

identifie hysi cal . cation of data to be returned),
(asoobh e Ballbe Ausisel SFPUPERtan fof Sgh sab el FRIPHNGe n the

Qiphpodetidly %Rg}é%@idrﬁisﬁwe@%ﬂﬂqefr%vEB Gn SRIICE £4.e1H/UBPY% 16, the
Statenent. Once each o

physical field location information of the composed field expression is substituted
for the logical field references of the composed field expression, whereby the
Concrete Query Contribution is generated. Processing then continues according

to method 500 described above.

If the access method is not a composed access method, processing
proceeds from step 612 to step 618. Step 618 is representative of any other

access methods types contemplated as embodiments of the present invention.
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the result specifications in the abstract query has
been processed, the query is 5 executed at step 522.

wen®4ediodi ment of a nethod 600 for buil di ng ap@pusIoed/el1446

Query Contribution for a logical field according to
steps 510 and 518 is described with reference to FIG
In step 602, the nmethod 600 queries whet her the

ﬁ(@?%vsqr Shofyre e slaod ek smbofimiels 4p copfemplated in which
%ﬂﬁh%lméré(/aﬁgﬁlbrd&%é AbthddPHid implekRAt&D4FoP8effple, in a

on physical data |ocation information and processing
teeticuiaTemhadisnent colysimple acoesshoetBols argédisedi Hedinother

A E Il SFoniB LEERS MR A LB ek °§§g%n?%ﬁmi%are used.

current logical fieldis a flltered access net hod.

so, t s dieswribetieaiavel it nfpnbé ineuéssany its pbrfoirh a(@ét@lfbonversmn if a
08) bhased on_15 physical data | ocation informatio
'C%'thi‘? sRgsfiesp e foraratidifjerephframdpe singerlying physical data. In

y i
S GGt ot a8 5 feHofEBdotiehth respecive access
daetaodswm bmlkﬂng\at%ndnetqdﬁyenydabntdbuho@frma boglcal fleld according
eSS|n contln accordi ng to nethod 500
0% blfe Fof Bramere, dod SonyieaynAy B gerpred as part of, or
me@rﬁélyaf@qmmng@% sIB0Ac 808 A reCR_UBsederitic@fversion
step 606 to step 612 ere the method 600 queries

resn the farmat of thesehysieal ata tosthe f@cm@b@fetbed@@eslsﬁeld is performed

FERSH abery BB RER S P22, D BnERE M 0BT p lpgical fei

rdefiaitends thesame am@nnmdlyfngqmys&?w Hags inercdrivelioiseilecessary.
and retrieved in step 614. In step 616, the physical

oxpr RSB s FIG ot cAires8lianl Vieveol e i appligation manager
r1%foeér?d16&ﬁp8ﬁeﬁt'§.%f‘fﬁém%ﬁﬂgﬁ '|&e||IIGst?é§@BesF‘He%ie %Sﬁ&*ﬂ%n manager

he Concrete Query Contribution 1's generated
nrﬁ@aarmemgntsmamle@nphmim raecharismgor testm@trig;sba?cnable data 732

3@%59@@‘1 BELGE 10 ubSefHAtAREE Gatgrllindh apatstrget auery

7D (eQy.ShBstrdctGJuehf 202 61F1G. 32)r|§%@%@@qﬁhé’t%ll%e%‘%ﬂable data
ot her_ 30 access nethods types conte ated as

didfodiarittis sndf thetabsiastauery 7rﬂilelﬁtnr@¢\ess,@41 bagshe rule application
RS SIS 45BN S0 b O rlvency
Ioﬁssktlfmnd@tlekmtri% I fd@&@@d&éﬁmﬁatld}wdﬁltalie whether executing
ng grrent ed. Far exarEp
the abstract query 701 against the database 156 requires application of
predefined rules 167 to the abstract query 701, data repository abstraction 148
and/or one or more physical entities of all the available data 730 in the database
156.

In one embodiment, the rule application manager 160 reads and parses the
received abstract query 701 using a condition extraction unit 162 (as indicated by
arrow 741) to identify and extract one or more query conditions 721 defined by the
abstract query 701. The extracted conditions 721 are stored in a condition

storage unit 164 (which may be, for example, cache or a portion of the storage
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particul ar enbodi nent only sinple access nethods are
used. In another enbodinent, only sinple access

woredohoo7and filtered access net hods are used. PEI/BS2004/011446

descri bed above, it nmay be necessary to performa data
conversion if a logical field specifies a data f or mat
different fromthe underlying physical dat a. one

g'f;‘l?lﬁ%cggrgec HSe 1)2'&?:%% tﬁeﬁ@%’%g%ip V\gléd@ 8{|5W i4§ the abstract

Query 04 |Qren§rfoﬁmetirmtbta qOélryfwnsfstémgNld'athe‘ turﬁdléﬂymg physical
accordin

68H(Feﬁe§F%|9”n%f;P"k§Eep?é’?f'%*?'ﬁéi?t%@[aéfﬂ fheoagta@asqéas indicated by
iJaeRebadrRdw 76%' RRENGe tté}%fmﬁ) 6tk 264 &%egﬁgg? ’cﬁ}ﬁy be

subsequent conversion romthe format o
dxeguted agrinstalhthe avkilable dadgi78al(as ingicated medéshen!mirow 763).
after the query is executed at step 522 O course,

sare. abunS) abeFog g Rty b8 bﬁk%@%%?é@%&f@@ 2,is

meceived/ the riRf gpplicabon enariayer160 r@ad@ah@'p@?é.@ﬁh'e abs®¥ct query
of the rul e application manager 15 160 and conponents

#0Z tRddentifg @t"id(ﬁ?(tm@t Pne @& Mmarectvenrranditiprs ipp theaabssiact query
TR 000104 TBOGETI i GBI, V5256 SFaATEHAAPETe recie
datbapquentdothd abstra¢t qidry T0ai Iwm@tmteﬂe%’ﬂgg\gm?wﬁrglon unit

t t tract 0
Y, 17 b BabilcatRanbBaden 180 e ehninsaovidinar onaer mege query
td@in@ht%‘ﬁ@ stdre@ iAlasd EaRditioN %fdfaé@ 4nitSy 6W ﬁ\‘éy%ér\{ﬁhfeen

rul e application 20 nanager SpeC|
rextractgshiromsarieoor mmrmgeawmdy p)eedwedrabatracil cmamsy(eg condition

St gk oskEn T cei® Ve b R AR GG (208, e

agabodimeinh Gddﬁﬁf?lh?&ﬁe 15I6véﬁl%brfdﬁiﬁ>r@ﬁﬁby eahiiReUetermining
predefined rules 167 to the abstract query 701, data

@ﬁagnmgﬁyla&%m thetsashe databagadable(madder eanditions relating to
I

TEMERIRY LG o ook MA) B9 Brf | Aid he 4 Uicue ey
dp.i = tareign keyadfehe T61@ appiidatiomhapagee$60 ieterrened tlrﬁﬂ at least
abstract using a condltl on extraction unit
B0% a6 ARt A2 5 el e e AbTACA BHE S04ri0e ule appliation
frian "R
e
amdt Hitor Baen thearubmapplidation3tasagerddd actessésthg abstedct query 202

. exa cache or .portion,of 0
T8¥ iifcnsnd by AR 7By 80 GoSnsidihapp Es0n ik 68 Orsociate the
b)tt) Ietzé-§ lop@ ddh@ltﬁﬁht'&?.f #RARhE Bb¥trakiiuenf bD2Mo YbRerdtd ¢as indicated by
abstrac
arrow 743) a modified abstract query 703 including the at least one condition 722,
as explained below with reference to FIG. 9. Using the data repository abstraction
148 the modified abstract query 703 is transformed into a query consistent with
the underlying physical representation of all the available data 730 in the database
(as indicated by dashed arrow 766). The modified abstract query 703 may then

be executed against all the available data 730 (as indicated by dashed arrow 763).

In another embodiment, after retrieving the at least one stored condition,

the rule application manager 160 may access the data repository abstraction 148
26



10

15

20

25

query 701 is transforned into a query consistent with
the underlying physical representation of all the

w@ymithedire data 730 in the database (as indi capedubzno4/011446

dashed arrow 762). After the transformation, the
abstract query 701 may be 5 executed against all the
avai |l abl e data 730 (as indicated by dashed arrow 763).

(b FORLES £ 54 MR s b YBOR BRYFoh e 8 (53%arty the

dad repRisitory amegton 128 drﬁm‘ésba’ﬁ@opmesétﬂeéé‘t@r@bﬁﬁdﬁdn thereby
guery 202 to identify and extract _one or nore

SBRENatiNGas inaieRdyATsaw 44D) queegifieg gata tepilae absigaction 705,
?g%\éﬁlalﬂaéqgaf?l\j\ﬁMH%féf&ice t{o'ﬁGab\slt FRC rGYGE ¥ t%g%_nbélflcatlon, the

sequen he abstract quer
dgjicay fiehds ofethe\rammyeaﬂ doty mpn:attonyrahshnmtloaeos pdiet touhe physical

ShBlS SR Bean e Seasroablp A g2 In ik Haabafe, aierRps the
thiftre ¥ d?'bn'lfﬁé! ak‘x@N@olQ%%Eh 7881 "r%teﬁﬂtrfabpam@r'yez@ tRen be

previ ously executed abstract queries (e.g., condition
Transtormedsnices qugoeeonsiient with the s¢archabletdata 782 (as indicated by

PREREE RO TEN R e pihutREsddoRh S i ans AR, g5 (Findicated

pnritisheansroveespd to the same database tabl e(s)
and/or conditions relating to tables that are |inked

to the database table(s) by sone identifier |like a
uni quén REG aspecly th this appmaéihgam@ﬁs improyegperipenance at runtime

g i thﬁétéegﬂ%%g% ﬂ@lsd?ﬁ t%?%lllttlhli‘ﬁvéz)aﬂlgﬂﬁfa 73’(5‘elt should

con 2 1s relevant e abstract query
denotet ¢hatih ¢hisepibartinenh“se@rcteatde) datal 8€fere ta theveffedtiiely

t it [ diti
Bl AR ot Sinde HidBe SYRTaDIe 4Bt3 TodPuiS Rol bnamwau hega changed

Hp PeRFERSS RathBE tAEYLEA |é4a§trayha?508eer( éﬁeétﬂ/é!)ﬁl%fd%@eélémce
arrow 742) using a condition application unit” 168

aueoes ar@ confinechto Walds mdse availdible by trwmtwmedlatl@emodlﬂed data

abstr uer 0 generate (as indicated by arrow
‘?%f%?s' §tfrz-|a Oi%éract query 703 including the at
| east one cond| tion 722, 25 as expl ained bel ow with

ref er emadother léh%ocﬁnehﬁlaﬂghé wailatile daep B30 iteely may be modified, as
abstraction he nodified abstract quer 703 js

Eexplanest helaw \mtfe) r%feme;;ofdﬁs. 8t &1 axpmple tgfter retrieving the at
55 ok SlereRY i, YRPRGE SBpRARR Aandber 1tPmay dgtermine 2
pasperty 484 fnanvVB®@)at |&ast onedcdnditibra ke pmnertylm%crfbt)@ aray

b t ed inst all .t i | abl e data
B G S ShaRbie By MR Sl S ecica
LMRIhTRAL a p@fnbﬁfdétabés@vam@ habRgad M&ﬂﬂ%lt@ﬁﬁr&b%@ﬂ/herem each

condition, 'the rule application rmnager %/
secwrdgetates tmpersoppldataifya pasient ica |h@ﬁp|1a18 In e table a column

“Age” may be directed towards the age of the patients and include an entry for
each patient indicating the age of the corresponding patient. Accordingly, each
record in the table associated with a patient of the age of “20” would have the
property “age=20". Using the property, all the available data may be restricted to
the searchable data 732.
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WD 2004/ 095171 PCT/ US2004/ 011446 (as indicated by
arrow 744) using the condition application unit 168 to

wopaithysithe data repository abstracti on 148 oPCT/l182004/011446

basis of the at |east one condition, thereby
generating (as indicated by arrow 745) a nodified data
repository abstraction 705, as explained belowwth

e 5 TS abpiRatiat metadhs by R Afel R R able data
F39! (a8 andieateddsy MPOWL746Y td Fodiy\sithelavaatletdes 780 otnhtﬂe basis of
subset of searchable data 732 in the database, rath

the At leqst oaacopditisatusitg the canditionapnligatian yaitd 6ﬁ3c6pemflcally, all
The a09miIa G &92?(5 ga t?e%?r §§1ﬁ1@h&tﬁd Bg %?r%‘n%%ﬂdto tAE LeBrchable

query conS|s earc
nmn 632,edhb5enmlas leagt aMWntXlﬁﬁ)the phtosacelmmltaed)f a}g@swﬂchable data

I data 73 ' 10, b dash
BNk S I 3 e at ol o B D ntefinel FEgearsy 734.
|t RAly Pee, RAHRESSsiRy éHé‘tfré&l%n M@ﬁ%ytﬂ@m%%ﬁfe‘?ﬂét{hﬁ modified

data 732°1s a subset of” al the avail able data 730
Q&b&uretposﬁ@rsnabﬁeaqtlbat705nlntdlrder tonniot tm:Ihe phyeieat enfities of the
vai,l abl e, dat.a since

et 6ah 18 b Berdeivag, MareBY Ao Mg uif Rugalitor the
@b@ﬂ%ﬂquéer? 202 ih@sd lquehesbnsiabhewith thesearehublel datd #32.

has been fectively reduced since querles are
confined to what is nade avail able by the_ internediate

modi f ifethQiid Re nated thatdhs aaag%dséeﬂw redationsrbetwsendhe

t -
CHRRHIRS imdheghi0Y A g e AN 4BPhO\ ey forimiting
e irventien dofhese dddceibed etlations.nnstded, anyAfbssédds relatiens
o 8 el st R B SRS BF s o
PR Qeryt7os rﬁfa?%rﬂréhs@'@r%d ) #qudry SHRISERENILS tHE underlying

of the data to be  searched. For instance, assune in a
psysical repsesentationedsing tbamce:hfnecbldafatr&pesut@rulaé)stractlmrg 785 (as

TR .4l S50 78, Db R o 4 Gy reconen

tastractbquaryLssndifforis\gay beeprobiiedi drrrétefed Méd@nﬁhbn storage
age of the patients and include an entry for

wt, 164 for ,ﬁcg;;tagtmg@et qﬁgxrg&blgﬂa@]@%gy a&pggﬁpf@l thlg available data
g??'ogﬁaetseﬁé:t cﬂ r}sglﬁ?y bfe \)@d berb I?t‘?%ga%lﬁop storage unit
H@Amstlm@thepcmmmry ré‘tagmt%it 1ﬁﬂsantga3$tmmed peth the atistract query
225; Vel %&laj%dg%t-@g%%gqpeepors?tg}yréé:sttl%%tlgg 148hand/or all the available
data 730. Moreover, the properties 734 may automatically be extracted from the
corresponding conditions and stored as the predefined rules 167 when processing
the conditions from received abstract queries. Furthermore, the predefined rules
167 may be stored in the condition storage unit 164 together with the related
conditions. Moreover, the condition application unit 168 and the relevancy
determination unit 169 may be implemented as a single component performing the

associated functionality.

FIG. 8 is a flowchart illustrating an embodiment of a method 800 for

determining whether application of predefined rules (e.g., predefined rules 167 of
28
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WO 2004/ 095171 PCT/ US2004/ 011446 The rul e application
manager 160 nmay then access all the avail able data 730

w@ am4iogsdrcat ed by arrow 746) to nodify all thePCT/US2004/011446

avai | abl e data 730 on the basis of the at |east one
condition using the condition application unit 168.
Specifically, all the available data 730 is

t t ed ted b
T35 h 0 Aaebiied 35E8c ety 80" AboFBELaldy T at gy Topr 202 of
the. 2hys uasd re‘b@%ltéﬁy%s@facflbﬁ (égardélf@ké;ﬁ)ﬁéfﬁabgt%non component

illustrated as tenporary tab 733, has the determ ned

pasheli it is. 73 and/oxdne: oronare phywai eddities pEabeveaiatje data (e.g.,
?ég%gé@t‘égdré%g 7%@ ﬁ% 9}2 n';tgg Jaﬁglga}stgg @E r@gﬂlr{eb egn f)ﬁ e?nbodlment,

[rhgthode80Ceistpeirioemeafbyt & eule SpPlicAtN madager &33., hﬁle lication

dat abase, thereby allow ng transformati on of t
dpanager 1RALei K0 ﬁwauaoaa@ryp@oqfﬂﬁsmemowqmﬁ@f@lamed with

SefreRddtSa ‘F'%I'égogé)’l?datalgéses ria HSVlﬂgtaeﬂluH]ﬁ‘% of ?Stabase tables
above-descri relations between t
iwivioh aeel relateldl dnd mayr accadiigly, ibel jo'tnedaandavrmnelmrQQL queries are

constyued fo ting the invention to these
%%Ltqq %ti‘ﬁtt?@ﬁ I nstead, any possible relations
between the different conponents are contenpl ated. For

i nst anvethodBoaditsisg dtekbs e st step P0CEK abid&abByud§ is received.
transforned to a query consistent with the underly

MysieR 800y BereteapRiicagAn lﬁ%@Wﬁﬁ&fH@OrﬁﬁIGWIQQS aiedher the feceived
raeo%%'cg@g%(rﬂ?@%rtﬁgtdr‘?ﬂo% n thgg &%%%Q k§/pe(2: ﬁ!&ﬂﬁ' if the
arr ow . reover epen ent 0 a pr evi‘ous

rreceiveé bstrbst quary jojustwo ocmmfettables ivenyayoise asmdetﬂhat
and stored in. tpe condition stora

IRNEratqn AR single temrerapy eblpas e#%@lft%intiaéleﬁg@@; %ffare&lore to FIG.
t’me s@é/@tzb P#gq}o%gﬁ ial@O ThiaSRInfitRInGe neéméi'f&ll@gﬁadze,ym view of

etru eve e condition storage unit
um ngderhing celdiianad dataltasesschemmiwher€id thadwass ooorettablles have

e B A rERi o i R den.
ayetidraiigonl Qin%s?fﬁ@e t&RpBeAY tableTRorR ISP Bd b?ﬁlo?é‘]olﬁébltables

aut omat i cal ? be extract egé/r?romt he correspondi ng
dmddtun@lﬁgnmedhgtloheQdedgelaH@n@Jrce'c@mIZﬁ@@n rul es 167 when
processing 25 the conditions fromrecei ved abstract

or od e PRERRIRR! fat HeoRbRE HRBRCL 45T Jote b e tables

tin¢he ebtdbade, membd 800 sonfiiwezoatestep 86O w:rdeithe oule application

appl i cat and the rel evanc erm nati

TRPpadSb fihidelifies o afion dtaitions Sihed S s apved abstract
r I . g

ﬁ%ﬁgf‘?% d???gﬂ”ﬁ% emg?"?ﬁglr? 4 refictes th8 iddnified

fquery condition(s) to storage (e.g., condition storage164 of FIG. 7) for persistently
storing the replicated conditions. Thus, the stored conditions represent predefined
rules that can be applied to subsequently received abstract queries if the
predefined rules are relevant to corresponding subsequently received abstract
queries. At step 860, the rule application manager 160 modifies the received
abstract query and subsequently processes the modified abstract query at step
870 as explained above with reference to FIG. 5. One embodiment of modifying
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determ ni ng whet her application of predefined rules
(e.g., predefined rules 167 of 28 WO 2004/095171

wEROMBA004/ 011446 FIG 7) to a received abstr@mus2004/011446

query (e.g., abstract query 701 of FIG 7 or 202 of
FIG 2), a data repository abstraction (e.g., data
repository abstraction corrponent 148 of FIG 1)

nd/ or .o hysi c entiti of ,all . av abl e
38 el S uaanghy SCeminoias e BRP & ISR chow wit
fafePrdRsEtoles.ics required. In one enbodi nent, 5 net hod
800 is perforned by a rule application manager (e g

rul e application nanager 160 of FIG 1). By way
exanplF@r exppleraansiges tutbe@xpmlam@hﬁiraﬁtquwa’r@mn Table Il

A e e

&xplanditiogs yire bRowaj:ned, and wherein SQL queries are
i ssued against the tables. 10 Method 800 starts at
step 810. In step 820 n i ST | ved.
At step 830, theh%m eﬁﬁh¥
deternines whether the received abstract query joins
two of00dor selembi<es>i n the dat abase. Specifically, if
the ré@i ved abdtaradempgsaphi¢.odiagnesi® or nore tabl es,
it maPlBe assunevhdrbage>d8ramdaesoit-232.a3si ngl e
tenporary table as explained below with reference to

esumpgR Py STy Piplafiscs aiRtgenhin/s,pQg Migipating the queried

yasies |“dém@8fa?ifﬁé"lWidié@m@%ﬁd%aﬁé@ ,comaiftion iR Iineed3dicating
or nore ta have intentionally been inplenented

depldeqpulsyhaving HiegeropgHiaso age>pe ard aesu .33" should be
989%(/3& rfrrg}gré %Hos%éntggﬁtszwgg?dhgw girngéét el% %f%lrtérn{ ﬁ%ﬂﬁene(‘he received

lqaiem}dmls tved eibles) ahe eoGditibA saged 8 26 Fésult=282.33” |s rephcated to
determ ned that the received abstract query join

fersistent siarpga at siepcdR0 and Hisagueryie Mustifisshat %téﬁt&fa@uéﬁ this
Uy aiif, PRONBE Hfatl"D82 34! & 28 5dn‘E)@Fs' HYe, m@gtﬂ'[]aéﬂ“ggamcular

identifies allT query conditions contal néd

n/ahmﬁoetanaé)wlremmn query The rul e application nanager

160 extracts and replicates the identified query

condi t} on( t Q. st ( ndi tion st e

Fra e eplRrRbAfRy Batypa ARl @k BRI Bho or more
capids tin eRsdathbse, itd1ethetreegided amdirhtiodsery ePerSaNEd ag ainst a
predefined rules that can be applied to subsequent ée

Single datphasettable; mateed 890icontinuss at eapi84auhenel the ru
eRa hRrBBbE T80 B mARRERTRLMC BREREN e Jp one

remibgdimeh$ Ghepdirforrmantd eritegioni valgk is an estimated number of rows or
records which is likely to be contained in the expected query result. Alternatively,

the performance criterion value may represent a time required for execution of the
abstract query until the query result is obtained. The determination of the
performance criterion value may be made on the basis of a previous execution of
the abstract query or using conventional database technologies. Furthermore, the
rule application manager 160 determines at step 880 whether the determined
performance criterion value satisfies a predetermined criterion. The

predetermined criterion may, in one embodiment, be application-specific or,
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abstract query and subsequently processes the nodified
abstract query at step 30 870 as expl ained above with

wo edognesice to FIG 5. One enbodi nent of nodi f yp@musR94/011446

WO 2004/ 095171 PCT/ US2004/ 011446 the received
abstract query according to step 860 is descri bed
belowwth reference to FIG 9 For exanple, consider

. exenpl.ar bst t . | 111 .
aethatidy e BRGALY VAR My 1 ol R trgn] 3Bt Brdddtermined
critefivand afreaxibiien hahlbewon eedoréx Bl B aétubritsd. alf ¢hes BSWAAted number
TABLE | 1| - RECElI VED ABSTRACT QUERY 001 sel ect <..

obrecordsifensmrstamdti)excerds te Pedeternyned satesiong thergit may be

= T i H .
3pelrned Hdeebraoryfn [HRAMM WOUREBTRUARe Bxpossive system
tesenmegsaquind, dherefiore, ditagiposary talledvith ngtibe geoerateti(ioe, processing
N NN N N —
a8d br&eadidd SockBes & sieblap. Iﬁ%ﬂftl‘i’éﬂ%%odiﬁiétﬂﬁv\gthbtprééetermined

determ ned that the received 15 query joins
criterien is ameaxionwdi allowablagxetstiamtimessihe trgshadad 'value can be

SRR TAP Sl L B PEBA AF S  Mom. n
walcrdqudratanal@s 8Exechted. JAR@smhtedPstformiardaadritei@nvalue which

particular value for an expression. If it

IS
gxeands theredeterminedr gitenior tndigates that (kuiaxpcatiens ohihe abstract

had ) | o N g ¢
b6, Lo e BRESsER dEIBRSLRI S RIEIARTausn Bt el ghporary
thﬁﬂah@?ﬂ&j t:@hmfme s@nﬁmﬂnS%r@gms%%naasAata rekealp, geteratiar of a

e rule i cati Qqn manager 1 eternjnes . a
ISR ROIRRAIAES [ FRRIPPOREAIY I/ OCR RS B BTOGHRSSP e 899 On the other

3 i ' I ; i f
8hG ATBERalld PG ANEE fferch) MLESIHERT HEEs RUTBRLec the
presletsnpaioed dritprenymay suitigate Abwardsapéniahying Zbetyhaugmentation
erformance .criterion_val ue nmay, repres ti

Sl 4B Wi caRsobrotaReing Proeeds o raien £of aYye et ne number of
et raslejuery esebtidrstirab! é #edmbirfiohadfaioth apd tomsi@éreldss part of
performance criterion value may be made on the basis
grethogh BEQ I admplaseentatien decisionewhish pay varyfearyp ane application to
?ﬁah%rconventi onal database technol ogi es. Furthernore,

QUhrer.

Accordingly, if it is determined that the determined performance criteria
value is not in the predetermined range of values, the method 800 continues at
step 850 as described above. If it is determined that the determined performance
criteria value is in the predetermined range of values, the method 800 continues at
step 890, where at least one temporary table (e.g., temporary table 733 of FIG. 7)
is generated and persistently stored in storage, so that the stored temporary table
represents a predefined rule that can be applied to any subsequently received
abstract query. One embodiment for generating a temporary table at step 890 is
described below with reference to FIG. 10.

One embodiment of a method 900 for modifying a received abstract query

according to step 860 is explained with reference to FIG. 9. At step 910, the rule
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rul e application manager 160 determ nes at step 880
whet her the determ ned 30 performance criterion val ue

we adosediles a predetermined criterion. The PCT/US2004/011446

predetermned criterion may, in one enbodi nent, be
appl i cation-specific or, 30 WO 2004/095171
PCT/ US2004/ 011446 al ter natively, be defined via user

Aband T nBeghI80 Bt b Bl 84 BLSIE iy ¥ [deriihlthe
efHtaadecrhble(8PR be qliefied aredstheftapleys)tirat u%@be)@@@@gg&j by the
the predetermned criterion, then it nay be ass

med
trﬁaelvg@!@@ﬁaapbqu Atstam3eQrtherals) aprlialion manages 160 identifies
%@?Hgéﬁ%sf%ﬁe{ﬁﬁ é?rﬁcﬁﬁBHsr ES& t‘?\@gJer E%rn?fceﬁ&tloﬁ storage (e.g.,
pondéioni stgrager teeefllEIG. d)mmcﬂﬁlhe rétrlwemcsmdltlons to the received

%‘i&‘fr @hﬁ%ygtﬁ%égﬁoida@ﬁ@ﬁgﬁe :'qsiqa,aé){ﬁ E\rgin%%g may comprlse for
%ﬁ%l%terﬁm%d’&@ﬂﬁﬁ@ﬁéﬂé’ﬁ@d tS ftthd §éﬂn‘érbét§bé’sé@81

al | owabl e execution tine. hreshol d val ue can %@mo be
dpiesiedi arwomortdﬂ@rwa@iailr@ftoﬁebfeertln@rare |Ip\5¢d|’ﬁ@ﬂm database table(s)

BRIy S0 SEblRs b o/ il 4 PofBnilipel bontinues as
wfesehibe@sbeed withhespeetdetrGrened criterion indicates

that (re-)execution of the abstract query woul d be

excessively ti mg consupi ng, even if gener at ion
t enporlBrtke Cag® PbNFIRCEIVES RIgNE SQPWHN"P i@kl s the ﬁﬁ% app"cat'on
) r y
TR SR AL (a1 S0A01%) 88 BcB b PBRRIRIY 4 dgposisas
tthesce;tchbe guériedndssameasiw thetdbe peefmplargabstraci quary shown in

STV el e Rguted HaNarHadS fof TR SR dpgain, for brevity,

B8 kth&trhre ir8Rl/SACor tk NbGhFegaRatsiRSsehown):
proceeds to step 850. Wether the nunber of records
gquery execution tine, or a conbination of both are
consi dered as partABEE VM=t RREVWOUS ABSTRACTRUERY on
deci sion which may vary fromone application to 20
anot hdlQ1 Aasteatisagby, if it is determ ned that the
det er ri02ed per f dromnieenagrapleic] est val ue is not in the
predet@3m ned r anggreqtest dlekrsylobine10ahl edsttiinoglobin<14) and

contimgs at step 83@eARgrMit cipIRBRAYSer!dr 1T s
determined that the determ ned performance <criteria

vagrnoegraphiocityrd-gésregse’er m ned range of val ues, the
nmet hod 800 continues at 25 step 890, where at | east

one U 9HRRL @Fé(wég?éﬁca&ethg uei’;‘;[{?ﬁ’d'lﬂéﬁ(s r@ rFed7l% sofzorﬂ &é)ns C1and
is generated dnd’perststen St0 stora
S(OZﬁ stadwri e T slblenebeloanipaveabyer aielnafled and repllcated to persnstent

storage:

TABLE V - QUERY CONDITIONS

C1: (test.hemoglobin>10 and test.hemoglobin<14)
C2: (demographic.city='"Rochester’ or

demographic.city="LaCrosse’)

At step 920 the rule application manager identifies condition C2 as being

relevant to the received query, as condition C2 defines a rule for the table
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represents a predefined rule that can be applied to
any subsequently received abstract query. One

wendedstent for generating a tenporary tabl e aPCEHUSP04/011446

890 is described belowwth reference to FIG 10. 30
One enbodi nent of a nmethod 900 for nodifying a
recei ved abstract query according to step 860 is

" URIRPE Yl oS PR RelityaSisateid a3k ktrabidRome rue

napmgatloriﬁﬂarwes agds liee beﬁditlmemzaﬂostheaetelqe@ qyletyoto thereby
i dent i ata ase tabl e

twe}fa{ﬂy @@@09 ﬂs@ 308§ treswaerxéeewéa qﬁb q H&behoeee. ved

abstract query. At step 920, the rule application

manager 160 identTABEE VROMOBIFIED) ABSTRACTAUERY
condi tions from the persistent condition storage

(e.g.-.0p C |@n>storage 164 of FIG 7) and adds the
retri &, cond| tf gﬁ ir § abstract query
at st 30. Iden 391 Q 5 gndl I ons may
conpri for d % ns rel ated
to thd@ne dat abase @&B’P%{%Qh'?&'tbe oghesteE Prand/ or
CHb PR, &g)-q_émsg@%t ables that are linked to the

dat abase t abl e queried by sone identifier
like a uni que key Processing then continues as 10
descr i Beg eamndimant of a sxgibed 1060 forgergeratimg atempasarydéable (e.g.,

BAEE, B Far B ARy I striand Sfapufen wipaererence to

tlakﬁ 9. M&Tégﬂﬂ)nbl the readivediabgfrast @ue@ﬁs tdtesged @ghmst one or
quer i ed Assurre now t hat the exenpl ag%/ stract uery
e5e

sfnewn database fakles gs pxplainehabevawith sefesersa OUEIG. tombtam a
c?fe@w?ﬁjvﬂ U’Fﬁ%( 8? o d”gu%r?lrregulﬂ@ ;Bé/ |s%egrlt@'gt¥re%ﬁts?oga53t(e g.,

ant Powi n IYons are
stomiitjan storegjeE1 64/0f FF@?E\)I&ESteQ&BﬁJWﬂétﬂ.}JERMepOIUZO the temporary

ct < > 002 fr de ic, test 20 003 whe )
St?b@t repfRIRiNg A il BTt sybs w%@w&eﬁwf@) @ct ggaries
éi\ﬂi@@tﬁﬁ@'@in@ diirhdre d¥apssd fﬁbleé’fo the data contained in the temporary

denographic.city="LaCrosse’') In the previous query t
dabley f%f(ﬁtdpﬂloéﬁéhe cefrespenting data m@@ltowoatbst(actlan domponent

(&9 9 TPyt gl bl SaPBERpiERD oFFIS. ) i halifea, os

explained below with reference to FIG. 11. Then, processing exits at step 1040.

As an example, the exemplary abstract query querying a single database
table named “demographic” shown in Table VII below is received (for brevity, only

parts that are relevant for the following explanations are shown):

TABLE VIl - SINGLE TABLE QUERY

001 select <patient_id>
002 from demographic
003 where age>=20 or result>136

The single table query of Table VIl is to be executed against the database
table “demographic” shown in TABLE VIiI below.
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TABLE V - QUERY CONDI TIONS O : (test. henogl obi n>10
and test. henogl obi n<14) C2:

w(@ deamgriaphi c. ci ty=" Rochester' or 30 PCT/US2004/011446

denographic.city="LaCrosse') At step 920 the rule
appl i cati on manager identifies condition C2 as being
relevant to the received query, as condition C2
defines a rule for the table 32 WD 2004/ 095171

PCT/ US2004/ 011446 "denographic" that is also queried
by the received query. Accordingly, the rule

appl i cation nmaARieE il dsDATABASE TABULE CDEMOGRAPHIC”
received query to thereby generate the nodi

€
abstragyq query Wnt i@ Table el ow. TABLE VI -
MODI FI.BD ABSTRACT GUERY 5 001 dad e, o TEBHE M - hemo
iC, diapnosis 003 wherg, age>18

resul ts 2.33 and 004 (denographic.city="Rochester

9

or 1 (?rap [c.city="LaCrosse') One enpodi ment of
a nmet 1000 f generating a 1ts7en'por ary {%ol e (e. 99 ,
t enpor Ol e 733 of FIG 7) according to step 890

ned with reference to 17 G 10. 16 step 10D,
t he r fdeghasterabst ract query is processed agai nst one
or ndldd dat abask tables as expl&ined abol3 with 10
referdraf@rosse FIG 5 to obtain a 15 query result. The
obt ai riggb query rgsult is persistgently storgd in 9
stor ag®odiesterr, Condition storage 164 of FIG 7) as a
tenporgyy table gt step 1020, tfe tenporagyy table

repregejpiagea rule for limting subsequently executed
abst rQE-gqueri es, agai nst the erge or nor t abase 1
nd h tabl¥®

tabl e t he data contained i e tenporary

At st %&’g@?@eﬁ he, correspondi ng data reposjtory

abstr on comﬁ)nent 20 (e.qg. ,1 at a repo1s5l2t ory 10
abst r 48G'88S@ onponent 148 of FIG 2) is nodified, as
expl ait¥éd bel owSith reference ¥ FIG 11136Then, 9
proceddochpsteri ts at step 1040. As an exanple, the

exenpl®rly abstrad query queryit®y a singlisedat abas®
t abl e LzAQredse denogr aphi ¢ shown in Table VII belowis

recei @@ (for brevity, only 19 136 10
Rochester
013 12 19 136 10
LaCrosse
014 13 19 152 9
Rochester
015 14 _ 19 152 9
LaCrosse
016 15 20 136 10
Rochester
017 16 20 152 10
LaCrosse

Assume that the performance criteria is the estimated number of records
and that the threshold value is “5”, so that the predetermined range of values is
[0;5]. If the estimated number of records in the expected query resulit is “5” and,

thus, does not exceed the threshold value, the single table query shown in Table
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parts that are relevant for the follow ng expl anations
are shown): 25 TABLE VII - SINGLE TABLE QUERY 001

W@ edogodsizpat i ent _i d> 002 from denogr aphi ¢ 003 PBUS2004/011446

age>=20 or result>1 36 30 The single table query of
Tabl e VII 1s to be ,execut ed agai nst the database
tabl e "denographi c" shown in TABLE VIII below. 33 WO

SR BB SOOI B BT o TSR Per

ds pgragsently $tbrédn Stordpe bestterndwéryzaﬂulé shfwrPin Table IX below
LaCrosse 10 004 3 17 136 10 Rochester 005 4 18 136

LaCrosse 006 5 18 128 i
LaCrosse 008 7 18 128 QAADLIND 152 10
LaCr OSOSOQI 010 9 19 136 9 Rochester 011 10 19 136 9

patient_id age result hemo
city
002 8 19 152 10
LaCrosse
003 13 19 152 9
Rochester
004 14 19 152 9
LaCrosse
005 15 20 136 10
Rochester
006 16 20 162 10
LaCrosse

As can be seen from Table IX, only the records in lines 009 and 014-017 of
Table VI satisfy the query condition in line 003 of the single table query of Table
VIl and are therefore stored in the temporary table (lines 002-006). Any
subsequent abstract query against the database table “demographic” shown in
TABLE VIl may then be performed on the temporary table, which accordingly
implements a rule for restricting the searchable data to the subset of all the

available data for any subsequently received abstract query.

One embodiment of a method 1100 for modifying a data repository
abstraction component (e.g., data repository abstractioh component 148 of FIG. 1)
according to step 1030 is explained with reference to FIG. 11. At step 1110, the
rule application manager 160 accesses the data repository abstraction component
and reads and parses the logical fields included therein. At step 1120, the rule
application manager 160 retrieves attributes of the logical fields referring to
underlying physical entities of the data in the database (e.g., database 156 of FIG.
1). At step 1130, the rule application manager 160 modifies the attributes to point
to the temporary table in order to limit the data which is accessible using the data
repository abstraction component to the searchable data. Processing then

continues with FIG. 10 described above.
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25 LaCrosse 012 11 19 136 10 Rochester 013 12 19 136
10 LaCrosse 30 014 13 19 152 9 Rochester 015 14 19

wasR48951LBCr osse 016 15 20 136 10 35 Rochest epCDUF2006011446

20 152 10 LaCrosse Assune that the performance
criteriais the estimted nunber of records and that
the threshold value is "5", so that the predeterm' ned
ranged%f val ues i s i, mat ed

0;5 t.h
84 S} AMPIRe "éﬁ"b‘“e‘&%%%oeq@@r D“?“?SU th§ re%casngmabstracnon
tdomspordPe Showh iR Tedrd| bbeve hthésrbiél egaopio%agg% ﬂélrﬁag%r NgbGetrieves at

tabl e uery shown in Table

0dia¢ ecaessemethod @ttr&téeutoauh@@ 8084008 reSimplabase

ch)iﬂ.grﬁgflgﬂl‘%q *_gtag'?eb c}gblgwér%%n'ggﬁ%gt“gQ ith I§> ull\}h{cgblseéers toa
staaadentabibtcontactbeaving a ok “f >ﬁamé|”El\/R§EM¥RY1 Tt:ﬁBt-ﬁle&emporary

001 patient-id age result heno mteé 002 8 19 152 10
tablediasethgdablenarge EMPgontast Riindatedieresilory abstagtion will be

LAGHIRES %o PBMt 13t MBS cdact” table. Specifically, the access method

attribute from line 006 of Table Il shown above is modified to <Simple

columnName="f_name" tableName="TMPcontact"></Simple>).

In various embodiments, numerous advantages over the prior art are
provided. According to the invention, an easy-to-use and flexible system for
writing queries that interact freely is provided. More specifically, all such queries
may interact with each other or not when executed against an underlying
database. For instance, if a query is run against a data warehouse and a query
result is obtained, this query result may be made available to all subsequently
issued queries. Accordingly, any subsequently issued query will be executed
against the data warehouse as if the previous query was the definition of the data
warehouse. Furthermore, combining different conditions in different orders in
queries may lead to different results, which are equally useful. Executing such

queries separately will also lead to valid and potentially useful query results.

Moreover, in one aspect, advantages are achieved by defining a loose
coupling between the application query specification and the underlying data
representation. Rather than encoding an application with specific table, column
and relationship information, as is the case where SQL is used, the application
defines data query requirements in a more abstract fashion that are then bound to
a particular physical data representation at runtime. The loose query-data
coupling of the present invention enables requesting entities (e.g., applications) to
function even if the underlying data representation is modified or if the requesting
entity is to be used with a completely new physical data representation than that
used when the requesting entity was developed. In the case where a given

physical data representation is modified or restructured, the corresponding data
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Rochester 15 006 16 20 152 10 LaCrosse As can be seen
fromTable I X, only the records in |ines 009 and

w@®1eb4095i70f Table VIII1 satisfy the query condPeT/0s20081011446

line 003 of the single table query of Table VIl and
are therefore stored in the tenporary table (lines
002-006). Any 20 subsequent abstract query against the

R AP AR o Db TEBETP Y LB

apmmla‘hl nigtaymad@pl Eh@@bmeaséttdﬁbdl@ail fredidﬁ isianailalgletfbeuse by queries,
sea chabl e data to the subset of the avajl able

PRahag mefRly kegssenndhia q»ﬁf)@ﬂé.e@awe%‘a%bpaa@nsqwea physipal data
erbagl. "R rgfgulffl r@Eﬁéngléﬂﬁleg%ntf@pfof tﬁb%sﬁgeﬁg@ery interface

repository abst'racti“on conponent
r@pﬁmiuedoyumtkImnrMaogedpeymnﬁrMUgMBe @brrésp})ndmg physical data
n

APBAeEREY b deBhRR ierufcant haRas c Mg Vel PoRaHENEL S ity is to be

L@éédamﬁ%saﬁnm%w AbA ﬁr@@ﬂ:%u agfa\/r érﬂ&ﬁdrpfhaﬁCtHHPlﬁ?éH when the
and reads and parses the | ogical el ds incl uded

tnearesng antitytvegs davelopeddhe new plammal data medehmaydre

ﬁ&éérﬁ%hle%ﬁ’@sﬁg@%én %%M% %Igrﬁod{éf é § rél rEuJiul (Jsa‘ii%k?aﬁ,) é)ut following a
ddiffarerm strb&egyafbahaﬁmg end orgaiﬁ.i_lﬂbafﬁferrﬁxéﬁom(e §l, @ diffddent schema).
st 1130, the rul e application manager 160

neRsaheEiawikGastaiBdn pmgtipn thatiraay he rpaRRsst terthe set of logical
LS rd l%réﬂ?)f thteoaedrph@afloﬁ U@lnggétu‘ﬁ wlﬁﬁgrédsarﬂf&&%?b?%@ﬁeld access

using t ository a r ctlon conpone
t metreebiechaigues d Atarndtivetye sisd ngwipiysicabrdpresertation may use an
Fﬁ‘% 10 deﬁcrl bed above. .35 WO, 2004/ 093173
PRy ”ﬁ?r%ﬁ‘?“é%ﬁﬁ?@ar Inferigiop 48 §-.d1se; ¢fean XML
' tbééé‘éf dﬁb'ﬂégoﬁﬂﬁ? vERRRS Fé?ét)’or?éfl’%fa%ﬁsbl@gat | onol'ﬁeéﬂher case,

shown in Ta above, the rule appl manager
1@08&@ ﬁeq@eégngaentltsaSewrlttm@ vhe trzea:abstsaqtmumdmterface can easily

na ré%u@qfsfe@%ewgnggg?l(ﬁggg? %ﬂﬁnggt%t'om @hnﬂﬁé}r 8Y'§'0{‘ of an

aalferdateadtaeepadiiory absthactiin' whizhirngp&fisiak weteréhcatpifihe query
Assumi n%ﬁt hat the tenporary table has the table nane

"Wipéhiosation apd hysical 'ie@ﬁ%rttéﬁ'@ﬂ eneyy paysioal data enodel.
nodified to point to the "TMPcontact" table.

She by it RS RRSTHARE ol MAYEISA B Mt enc
user is facilitated Use of an abstraction layer to represent logical fields in an
underlying data repository enables an application developer to focus on key
application data requirements without concern for the details of the underlying
data representation. As a result, higher productivity and reduced error rates are
achieved during application development. With regard to the end user, the data
repository abstraction provides a data filtering mechanism, exposing pertinent
data and hiding nonessential content that is not needed by a particular class end-

user developing the given query.

It should be noted that any reference herein to particular values, definitions,
programming languages and examples is merely for purposes of illustration.

Accordingly, the invention is not limited by any particular illustrations and
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col umNane="f nane" table
Name="TMPcont act' ></ Si npl e>). 10 In vari ous
wendedystent s, nunerous advant ages over the pripPCT/E51004/011446
are provided. According to the invention, an
easy-to-use and flexible systemfor witing queries
that interact freely is provided More specifically,

%Qan%i@@ %%b?%hl S Jngtse{)iat Méﬁhoﬂgﬁﬁé cgéasegeg CWI{P] reference to

en ‘execut'ed dgai ns und

|$1§Ué@d' €ONi dpelanpm wther mpmt/mgputrtspterat:mme wmt%hwétéd including

|E qwﬁr 15 resuk% i s obtained éi} uery resul

BadiE sbertiancanich asUBPALE N SErh DELETE Ansithe like. Of
%&fré@sce

e e Pt CURingy BRAR ESk o B3 B & apstract

m‘l@\ﬂ/ Mt@usmawm bérdetingd usingdieldsf thahatilizet that particular access

Qﬁ# Furt hernmore, conbining different conditions

di

erent orders in queries may |lead to different
results whi ch are equal ly useful. Executing such 20

quer i eNhHemé furegoingiis diretted tb @atbddiments 6F thBpresent invention,

potentlg useful query results. Mdreover, in one
glcan Bﬁw empadinestsettherenipndeay Reripvisadwitikout departing

I t
TR o SRR, theiop iid f81ecBe iEtals bR ne claim
dhab@May an application with specific table, colum
and relationship information, as is the case where SQ
I's used, the application 25 defines data query

requi renents in a nore abstract fashion that are then
bound to a particular physical data representation at
runti me. The | oose query-data coupling of the present
i nvention enabl es requesting entities (e.g.,
applications) to function even if the underlying data
representation is nodified or if the requesting

entity is to be used with a conpletely new physica
data representation than that 30 used when the
requesting entity was devel oped. In the case where a
gi ven physical data representation is nodified or
restructured, the corresponding data 36 WO

2004/ 095171 PCT/ US2004/ 011446 repository abstraction
is updated to reflect changes nade to the underlying
physi cal data nodel. The sane set of logical fields is
avai l abl e for use by queries, and has nerely been
bound to different entities or locations in a physica
data nodel. As a result, requesting entities witten
to the abstract query interface 5 continue to function
unchanged, even though the correspondi ng physical data
nodel has undergone significant change. In the event a
requesting entity is to be
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used with a conpl etely new physical data
representation than that used when the requesting

weniothysines devel oped, the new physical data nedeiUSI084011446

be i npl emented using the sanme technol ogy (e.g.,
rel ati onal database) but following a 10 different
strategy for nam ng and organi zing i nformation (e.qg.,

j f t . The new schema will contain
M%{ngﬁylﬁﬂﬂf@y be mapped to the set of I ogical
fields required by the application using sinple,
filtered and conposed field access nethod techniques.

Al.t er natrietedd fortrbstriceing BDEAIabM datiinesdatabbs@ o BRYIbESEOS all

an _alternate technol ogy for representing simlar
iavedaklgidata in thegdatahase wiheara swery1s epgsidgdagainst the database,
rz%}%r)ﬁd' .ory versus a relational database systen). In

elt erst"g%ise, exi sting requesting entities witten to

use t lproadity atdgicpl eepresehtatibacs atldhe asaidble datagydefiring a

to u the new. sjical data representation with the
R o1SaPebi A BbeFach i Shet EMaaSRcReg PaksiALetiies of al the
hisfBbleBRsaf i el ds referenced in the query with the
| ocation and physical representation in the new
physi deteidigaamebstract zpiernycamerisieg aidgasionetlpgical field of the
ease- qf - U far the. lication builder and the end-
user i@ur ﬁ&?fﬂf)g@ggﬂeﬂﬁge of an abstraction layer to
r epr eseftevirdpatdahst brfd 8onditiordefining it Iedst @ndaraperty common to a
repository enabl es an application devel oper to focus
on keyluraip ofpitysinal gatities eftheramesyatle §etdiout concern
for t ' : .
ropr eoisPeRhl thgat 1928 HRYELRYER vt pbsract guery; and
r educead aecoriancaivdth thieeat1&astdmeacorditibuy, irestriating theaquearpable data
devel o nt. Wth regard to the end user, fhe data
epositbaRg SuBstict iR ayeiahia bt whshereenlied tigabstract query.
mechani sm exposing pertinent data and hiding
nonessential content that is not needed by a
part i clheamethaesef daih 1uwberainvetriepingghe fat 1ea st enedqoadition
It should be noted that any reference herein to

Sar values, definitions, 30 progranm ng

| anguaggfevatfthexfeastoreScamlittdnyfro®r atPeastasespreliously executed
illustration. Accordingly, the invention is not

|i mit eabSY@Achayeyarticul ar illustrations and 37 WO

2004/ 095171 PCT/ US2004/ 011446 exanpl es. Further,

whi | e aspects of the invention are described with

r&f er engemMethoSELEGITh ANfurtrar abhiprising) theésrei repeivinguthp @bstract
operation are contenplated, including well-known

dp&d %t i ons such as UPDATE, | NSERT, DELETE and the

li ke. - - ' ey i least

rest ri'Sep RS PR IERIY BXBo e BSIAEL QY oBRriRF & least one
logical field of the plurality of logical fields and the at least one condition;
extracting the at least one condition from the previously executed abstract
query; and

storing the at least one condition.

4. The method of claim 1, further comprising:
providing a plurality of conditions, each condition defining at least one

property of at least one physical entity of all the available data.
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5 query functions that can be defined using fields
that utilize that particular access nethod. Wile the

wo oo0egesing i s directed to enbodi nents of the preBES1004/011446

i nvention, other and further enbodi nents of the
i nvention may be devi sed without departing fromthe
basi ¢ scope thereof, and the scope thereof is

5. LRSS IR D neld o b0t dieRecongtn

Acarepiges: f or restrl cting queryable data in a database
to a subset ﬁval | abl e data in the database

when f%@?vgltgeé’%g@ Yef copditioss; amé dat abase,
conpr '@ét@ﬂmn\% r@t’ﬁ' tﬂ?gﬂg‘% ity ébﬂ'dltfoﬁ?rtﬁé ?P[e%ts't ?He % ndition

all the available da |n|n
|Qg§qn¢ng thei aflldastainet praperty odmmom bo t’q:e plsisadity af pllysical entities of the

ng % E%1|t|es of all the avail able data,;
recef Vi é]%}ﬂ abstract query conprising at |east one

logical field of the plurality of logical fields; 10

retrieving at | east one condition defining at | east

$he pripemeihactahelain 4. whepsinpsovidingdhe phyaiityaif conditions
6IJIS%§ of the queryable data; associating the at

| east onée condition with the abstract query; and in

accor deceieing d plurdlity af pressisipegreatediabsBact queries; and
restricti n&rthe (1& ryabl e data to the subset of all
the aJ/af Pagh Breyig Y\peecuied absiragt quesy abthe pluraliguef previously

%&e@uteﬂ‘@oéﬁ&‘ageﬁés claim1l, wherein retrieving the at

| east one condition conprises: retrieving the at

| east one clwtelimining WIneiheatheI mmtowtyeewoemd)alsdstyact query
executed apstract quer The nethod of claim1,

further cofpriRlHg2 B‘%’?%?@ raélfjél ving the abstract
query: recef 30, R&trAchi@ MOt RER BE FBFiblLEG e xUGHeY abstract

conprising at |east one
query.

7. The method of claim 1, wherein the executing comprises:
transforming the abstract query into a query consistent with a physical data
representation of the queryable data; and
executing the query consistent with the physical data representation
against the queryable data.

8. A method for restricting queryable data in a database to a subset of all
available data in the database when a query is executed against the database,
comprising:

receiving the query;

retrieving at least one condition defining at least one property common to a

plurality of physical entities of the queryable data;

associating the at least one condition with the query; and

in accordance with the at least one condition, restricting the queryable data

to the subset of all the available data when executing the query.
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| ogical field of the plurality of logical fields and
the at | east one condition; 25 extracting the at

wo eagosane condition fromthe previously execup@muUsS2004/011446

abstract query; and storing the at |east one
condition. 4. The nethod of claim11, further
conprising: 30 providing a plurality of conditions,

egqch c ik by I [ of at ,
2ot et To stibing flory tF a2 BaRREsbheings pluraity of
3@blad DL bT bl BUANAlEE Wdd hlthéAfatabaseTWwaenet fushy ¢ executed
claimA4 ng rein retrieving the at | east one condition
9ripsidhe. ai%‘?%Pﬁ@W'ﬁ@%l urality of conditions; and
det er midai . plurality of conditions the at
| east mﬁ?%o%ﬁ%ﬁ%%% defining the at |east one
pr operdgtegvimngwhethenéheuend joing tabo grimerectablesninithe eatabase:;
\cl)é he queryable data. 6. The nethod of claim 4,

& ein providing the plurality of conditions
conpr i if@fs quétylj6ingitwb @ ndorl tHbrsi ty of previously
execut ed abstract queries; and for each previously
execut ed abétnieving atieast ene cardifon defining atfleast onequreperty
execut ed ab el ess: r i : r the
previ ously %(ré@]&betg%a@gf‘aﬁn C?Fé&%ﬁ e@%ﬁ%@ﬁé@% %ﬁeryable data, the

condi ti on; atidadtoref canliti@xbeingtassgciateal withdit 1da®h ohe Previous
the previously executed abstract query. 7. The nethod
of claim1,9 rein the executing conprises:

transfor i %s"&%tiﬁg%é %ﬂeief%ggbé cio%ﬁ’ioﬁ it yery: an

consistent wth a physica Iepresent
t he quer yabhecdatdancemvitrethecaitleast drieecandition, cestsictingtie

queryabl o ditayade R SRR BLafhe.8Y55bk drtpunen executing
data in a dak to a subset of all 25 avail able

data in the dat abase when a query is executed agai nst
t he dat abase,

10.  The method of claim 9, further comprising, if the query does not join two or
more tables:
retrieving the at least one condition;
restricting the queryable data to the subset of all the available data using
the at least one condition; and

executing the query against the queryable data.
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conprising: receiving the query; retrieving at | east
one condition defining at | east one property comon to

wa@2o0phesiad i ty of physical entities of the querpabis2004/011446

data; 30 associating the at |east one condition with

the query; and in accordance with the at |east one

condition, restricting the queryable data to the

subset of all the available data when executing the

query. 40 WO 2004/095171 PCT/ US2004/ 011446 9. A et hod

far  r g¥er metHduofIgiy 9 bfuethertemFisiagd Htied gaenh@ydslotdoin two or

pl urallty of tables to a subset of all avail able data

imereHablgst abase when a query is executed against the

dat ab e -

dot or o ARTH BeMmAREELHL RS VBRI 10 query epgetion

| n t heiemlemabmgemhetaedthefdetbﬂnmedrgerfommsuce\mterrommiee satisfies a
abl.es, retrievin | east one condition defining at

Ipé%g?teﬂﬂ@eﬁ'r% e r'kfjommn to a plurality of physical
entit '|ﬁﬁeqetéﬁﬁn88?lec| %Sné’é‘&ﬁtenbﬁ@ald@séﬂsﬁb@Qﬁé pfétfetermined

condi tion belng as ated | east one previous
quer ycrifariogci at i ng the at | east one condition with the
query; and | accor e Wi t

dond ti on. PREPFECRTRES GRS Sl BruniaREL 25T ppe property

subset of Qidmrhbﬁt@‘éé}jlur%hiyﬁ)f%yaldéh@ﬁtlt@@@ﬂtheraﬂlerﬂéi)le data, the
the query. 10. The nethod of claim9, further

conpri si ng atilgast pacgeadifiondeing asse@atediwiédh at leaghpre previous
t abl es: retdr ﬁ%l ng the at | east one condition; 20
restrictingt gueryabl e data to the subset of al |

t he avai | aldssodiating tise agleashenat:ohdaaem vwhfnethecm@'ry iamt

and executing the query against the eryabl e
41 %ccordaﬂce with the at least one dYtl%n restrlctmg the
queryable data to the subset of all the available data when executing

the query.

12. The method of claim 11, further comprising, if the determined performance
criterion value does not satisfy the predetermined criterion,
retrieving the at least one condition;
restricting the queryable data to the subset of all the available data
using the at least one condition; and

executing the query against the queryable data.
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WD 2004/ 095171 PCT/ US2004/ 011446 11. The nmet hod of
claim9, further conprising, if the query does not

W@ 2008/093101 or nore tables: determ ning a perf oPCEIS®04/011446

criterion value related to query execution; 5

det erm ni ng whet her the determ ned perfornmance

criterion value satisfies a predetermned criterion;
erformance, c

a i f,the, determ ne [ ' | ue

58 o d6pRE v6f BB st ATRF it 9 Bafesk 3o Aaposet of al
| gasifabl@ataan dihé dambaes ifor ébgaqﬂitinlr:)%a@tﬁe_r?!a@aﬂfsﬁmé Hytab@se,
common to a plurality of physical entities of the

oeRPRA®ING: data, the at |east one condition being

associ A LR I . Pr gV : .
22 Soct BRI Blogbel E0RsaORAA 048 o AR e i
apidrality eflogiodiaficlds\abstratiiedescribiag bssowated miysicahentities of all the

rest.%’bgi n‘%'the 15 queryable data to the subset of all
tfwil #aBi e data when executing the query. 12. The

met hOdre‘?tfie\ﬁrl\%iraP'Ie]a%t oh&Ebh&fioR YERRiNY étgeaétfork'}ﬁgperty common to a

determned p ormance criterion value does n

sat i sfglutality pf phiesieal eintitiels of theequeryablealatat ri evi ng t he

at | east one ndition, restricting t ryabl e da .
o t o celiage 6F Qi idf i Bhisleebl MBPHHRuETAa using
| east peeatqeastidneddbndtitth; executing the query agai nst

t he queryabl e data. 25 42 WO 2004/095171

PCT/ USEGeing an abstragt quenneprpdising atleastrong fogigal field of the

' : t bset of all
vai | B EBEbRoaaf 188 2R A ot Or “execut i ng a query

agai nséxddutingdhakbbstact querpagainsgthepquerydblegiatal ogi cal
representation of all the available data defining a 5
plurality of logical fields abstractly describing

nggfi h& thdth¥d 'of Blaii N3, WhePeiffredirictihg the Y&lyhBIR) @ata comprises:
determining the queryable data from all the available data using the at least
one condition; and
replicating the queryable data to a temporary data structure to be accessed

when executing the abstract query.

15.  The method of claim 14, wherein restricting the queryable data further
comprises:
modifying at least a portion of the logical fields to abstractly describe
associated physical entities of the temporary data structure for transforming
the logical representation of all the available data into a logical

representation of the temporary data structure of the queryable data.
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retrieving at | east one condition defining at |east
one property common to a plurality of physical

wenioto9sast of the queryabl e data; restricting tPer/us2004/011446

queryabl e data to the subset of all the avail able data

using 10 the at |east one condition; receiving an

abstract query conprising at |east one logical field

of .t he lurality of Iqgical fields; .and executing the

b ¢ 250 girefod o cfire, 5 Wibeypi e RiatRRE £OMa oes Bheast one
n@4taeds@tatslé HalingZall tHRSH\RiIBbIERRtA ahl It rbltere@URitigRh€ queryable
data conprises: “determning the queryable data firom

aflatatgeenprisgst abl e data using the at |east one

¢ enpor SRR BERETH R S Eol BT RS a4 Ghing the atfeast
execut omgcomditiolsdicact query. 20 15. The met hod of
claim14, wherein restricti ng}the gueryabl e data

f ur t heieplieaing theeauenyariedata i atlepskrne terpppransintig to be
the 1o d“e%%e&'m%e‘?ﬁe%é%uﬂhaHﬁé‘%héﬁa&%gf;e{r%%cpﬁtgtﬁﬁﬁé%@?ble

physi cal entities of the“tenporary

t r ansf cormesppnditty tohe datadpasaltable o edécti tie atreast aid corddition has
avai l able data jnto a | ogical representation of the

t enpor 2&§ aB'Plé?dstructure of the queryable data. 43 WO

2004/ 095171 PCT/ US2004/ 011446 16. The nethod of claim

13, wherein the database conprises at | east one

d&f abatke mgihed whgiairg 13, wheneinaesiricting éhelgueryahte data comprises:

ot er ristef A R B 8 Y B8 ol RIS, 05w the at reast

dat a ushégohdiiomtandeast 5 one condition; and
replicating the queryable data to at |east one )
t enpor Aeifying at least gaportier 86 thevlogicahfields do @baljaethedescribe

abstr , ’ ran e ] :

o dat SR HEY PLYFER) £ ATRE e [dHibctany QR AARACH oy benstorming

has bethe lagichl epreseiflation of all the available data into a logical
representation of the temporary data structure of the queryable data.

18. The method of claim 13, wherein retrieving the at least one condition
comprises:
retrieving the at least one condition from at least one previously executed

abstract query.

19. The method of claim 13, further comprising, before retrieving the at least
one condition:
receiving a previously executed abstract query comprising at least one
logical field of the plurality of logical fields and the at least one condition;
extracting the at least one condition from the previously executed abstract
query; and

storing the at least one condition.
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17. The method of claim 13, wherein restricting the
gueryabl e data conprises: determning the queryable

waladoa/o9siom al | the avail abl e data using the atrdBES1004/011446

one condition; and nodifying at |east a portion of the
| ogical fields to abstractly describe 15 associ at ed
physical entities of the tenporary data structure for

transformn he | ogi ca epresentatjon of all the

i | a-grllee”beg?%é Pﬁ?lé"ﬁ 1&’05"'&15['2 COPNPEE Nt at i on of the
t enpor@bvidm a8 phirahigtofic@dngdftiohB cedisteedmdiion défising B least one
The nmethod of claim 13, wherein retri ev_lag%the at
| rraperty 96 at nast one physicakentily o6 all the ayailablg data: he at
| east one condition fromat |east one previously
executed abstract query. 19. The nethod of claim 13,
f21 t heThe atgihbd@ ohglairh @00 b eréih regleving thbeatddadtemetcondtion
one condition: receiving a previously executed
aBYPER]S-query conprising at |east one logical field
of the j LI Tl i2lkd nd the at |east
one co% I#%@%%&g%rgg%@ngﬁg%gt é?gast one condition
f r om t tetepnimingfreinythexsenalibdofatmsditionis thewd tggst and c®ddition
stori.ng.the at | east one conditiqn, 44 .2004/ 095171 ...
FRSTRS im0 P aata™e BESPeRNEIIRBA0 e BIUFTHY £3PnySIFgheLyities of the
CQUdH/hBleghtaprovi ding a plurality of conditions, each
condition defining at | east one property of at |east
one physical entity of all the available data. 5 21.
T. me | @i rei | eV .
728 TS o PG, WHRES b BHGENE R O conitions
ptotplisésy of conditions; and determ ning fromthe

plurality of conditions the at |east one condition
def i ni FRFeiviRg aPlyralily ofqevigHgly ereguissharsirach apgies; and

pl ur al S cal i |# iousl
Gat o 1656aBh BPRVBHER oxBBhIdd typte fllety FAGPRIUAT f previously
t beequted abstractajueriesdi ti ons  conpri ses:
determining whether the previously executed abstract query
comprises a condition; and

if so, extracting the condition from the previously executed abstract

query.

23.  The method of claim 13, wherein the executing comprises:
transforming the abstract query into a query consistent with a physical data
representation of the queryable data; and
executing the query consistent with the physical data representation

against the queryable data.
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receiving a plurality of previously executed abstract
gueries; and 15 for each previously executed abstract

waoerposafli t he plurality of previously executeRCT/US2004/011446

abstract queries: determ ning whether the previously
execut ed abstract query conprises a condition; and if
extracting the condition fromthe previously

3o SR B GeAar vl P8 S Ao

adadilabRi dataan thé BhabaseYer xatRififg st @mry\ugtarnsatm&lmgta%be
data .representation of the queryable data; and 25

SUBRIFIAG: t he query consistent with the physical data

20041 00l 21 B GRS B oo lisBt B Bt KBkBond Brarty common to a
Lr%da;elﬂi:t)cbf plgysnp:aé eytiée ofititeaqueryabldadaddiase t o a subset

auery o 1n Guadisbiedata 1o b sibesta) I toE el bl ata using

| east m@eatqgggjldﬂe%r@q]‘dml ng at |east one property
common to a 5 plurality of physical entities of the

quer y aligiceiving a,queesagalosii albtheravaiableydaibeartht a to t he

S AR R I,

avai | abl e data; and executing the query against the
eryable data. 10 25. A nethod for restricting
&ér y abineethad for igsticting awesyable datasing databrsg|tp a subset of all

aé(\?dll'aﬁt@ ﬁ%tgﬁ@gllwé Bafa%%sg,ﬁ%&]fiﬁﬁ&n conpri sing: providing

represe T all the avail able
dat a dprbwmilnigga dirstpogical riepyesaintatigi ofadll mb@i\Qﬂable data defining a

str ribin | at ed sical entitfi of
PnraREot ekl ks bavaatadeseibind avsrraed Ahystoabfatiles of all the

Wlbbléﬂ‘atgef' ning at |east one property common to a

ality of physical entities of the queryable data;

and retrieving at least one condition defining at least one property common to a
plurality of physical entities of the queryable data; and
modifying at least a portion of the logical fields to abstractly describe the
plurality of physical entities of the queryable data for providing, using the at
least one condition, a second logical representation of the queryable data

from the first logical representation.

26. The method of claim 25, wherein modifying at least a portion of the logical
fields comprises:

generating an instance of the first logical representation; and

modifying at least a portion of the logical fields of the instance for

transforming the instance into the second logical representation.

27.  The method of claim 25, further comprising:
receiving an abstract query comprising at least one logical field of the
plurality of logical fields; and

executing the abstract query against the queryable data.
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nodi fying at |least a portion of the logical fields to
abstractly describe the plurality of physical

wenioto9sast of the queryabl e data for providi ng, PABUSII04/011446

the at 20 | east one condition, a second | ogical
representation of the queryable data fromthe first
| ogi cal representation. 26. The nethod of claim 25,

rei [+ )1 I [ 8, Of '
1981 cThaRUA B AR bAE IR e atteast
fometohditips:al representation; and nodifying at | east
a portion, of the logical fields of the instance for

t r ansf'GCRIHY 8 RECY'R st')ﬁﬁéﬁc‘i‘tﬁfj@qsltf@%%%m&qn?ﬁﬂw at least one
represggical figg-ofgﬁe pilrSIity ek e riefdsPhriB #e atlIBAESHe %ondition;

conpri sing: recei ving an apbstract query conprisin

at | eagxtraptiagltbgiat last bee dooflitichdromithe previoushyf executed abstract
| ogical fields; and executing the abstract query

agai nstU§Me?eryabl e data. 46 WD 2004/ 095171

PCT/ USBAAG Md 4t eastSne EbRdiBANOd of claim 27, further
conprising, before retrieving the at | east one

condition: receiving a previously executed abstract

[,Si . [ i.gl f.th -
287, SRR B 23 b AT, o g oo
ceordptised); 5 extracting the at [ east one condition

fromthe previously executed abstract query; and
st or i N§tig¥NGing adsastane eendition BaM %eaW%?ﬁwtwew-

claim 25, wherein retrieving the at | east one
condition 10 conprises: retrieving the at | east one
cdndi t Tle nfatbod af clara b, furthestlwommisingiuery.  30. The

nmet hod_of . ¢l ai m,25,., further. conpri.si ng:...pravidi n

ol ur al PRYIRS 2 ARl S coNIoRS Bre eoaitio AFfiTing 2 feast one
| gpertg e at EasPbAE Phi¥icaf ermtity bPafthOBgaiRiYSHsRl, entity

of all "the available data. 31. The nethod of cl ai m 30,

wherein retrieving the at | east one condition

CHIPT T $RE mtREE P Lidn 88 WRlHLR rbtrbvilg B 1Ed R VR @hdition

comprises:

accessing the plurality of conditions; and

determining from the plurality of conditions the at least one condition
defining the at least one property common to the plurality of physical entities of the
queryable data.

32. The method of claim 30, wherein providing the plurality of conditions
comprises:
receiving a plurality of abstract queries; and
for each abstract query of the plurality of abstract queries:
determining whether the abstract query comprises a condition; and

if so, extracting the condition from the abstract query.
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| east one condition defining the at |east one

w@empeyilyl conmon to the plurality of physical eat/Us1088011446

of the queryable data. 32. The nethod of clai m 30,
wherein providing the plurality of conditions 25
conprises: receiving a plurality of abstract queries;

f Lac ract ,query of the plurality of
gggt r aldl E}?‘?CEQE clgig ggnﬁﬁ%ﬁ’@ CRRE'R E\g t he abstract
query ree8RIngSAR$ aBseaRduehPBomPhtingi dt 1645t oﬁhétlb%bl fi€ld of the
the condition fromthe abstract query.

2004/ arelity ¢fdegiogbliedd$,011446 33. The nethod of claim

compr | EorafiRg e BbRFct ERL SR, kg7 SBhERE MR S physical data

pl ur alrepsesehtatiogi sfethe fquehdible Hagnahar m ng the abst ract
guery into a gquery consi stent with a SI cal data

r epr e SAFCHING eoﬂu‘?W&Qﬁ‘é@rt%M'H‘ @@t%{"yséﬁ?& éi?e'iﬁﬁr?wtat'on
t he q né%‘?ﬂé'qﬁé Ly t he physical data

repres tation alnst the queryable data. 34. A
comput er - readable medi um cont ai ni ng a program whi ch,
rocessor erfornms an

t
oer a3 BATPBferEagAble nRCRLESJalsND Bt adeR Rhieky Miteexecuted
ttg/ & pRatessbr, PerRrinsarebperation ﬁﬁftrésﬂrlﬁtlﬁ@ %ugﬂla%‘l@éﬁta‘fmed“database

query i s executed agai nst he dat abase,
dpé\r%ubS@ﬁ ot alirpraitabig dataninrtbe @@t@mwh@@ ai quemg isaexecuted against

u .east one logical field
5{?5 ?fﬁars%r ﬁ{é’oé%;ﬂé Q’ﬁ)r?sf ‘ds defined in a |ogical
r epr eSRnésporse tofreaélknnglé?n ébstrafbt Jueaptempasingdrfiédit d@e logical
the pl urallty of ical fields which abstractly

descr ifigdd g&3 @&ira{'fa %@J@@'J&Id%ﬁ@fque@ logigdl representation of all
avai | gpb %vgﬂ‘%tﬂe da'iz?%ﬁﬁﬁgper ?Furélﬁg%ﬁ‘ Iogf‘fal‘f‘éﬂg \;vh%ﬁ e%bstractly

defining at [east one pr
of phydsiscebe astotintesl pHysidad eqtltwalaﬂJéIEthéaa\mllable data:

abatr act UEriFVInee 1985 oPescu e UETAPg 7t {975t BpeIPERREty

one condi timmbRY & MlidNg éfhysical entities of the queryable data;
associating the at least one condition with the abstract query; and
in accordance with the at least one condition, restricting the
queryable data to the subset of all the available data when executing

the abstract query.

35.  The computer-readable medium of claim 34, wherein retrieving the at least
one condition comprises:
retrieving the at least one condition from at least one previously executed

abstract query.
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gueryable data to the subset of all the avail able data
when executing the abstract query. 35. The

w@oosproart r eadabl e medi um of cl ai m 34, wher ei NPCT/US2004/011446

retrieving the at | east 25 one condition conprises:
retrieving the at | east one condition fromat | east
one previously executed abstract query. 48 WO

104/ 095171 PCT/ US2004/ 011446 T -
g%%pu_t 1< PampdiaraeadaR’s mefiug) %f;g ﬁ?@hsfffamﬁépompn_smg:
conpr iifiregpondd toTBBENRTR), befdre Fe¢&iViRg thd abstract’ Va BEeviously
the abstract query, a previously executed abstract .
quer y @&eptedabgiragt queaseoropesinggit éeast pnellegieal fiha of the plurality

Conar t7'csoicd! ie/RPafiing BFledSL O obiFudh 0o T on

from the prextigetingYhestleastone abadities from tHeypredfslisly executed
storing the at | east one condition. 37. The

conput er - r BREMACEAHRY; BRFof cl ai m 34, further

conpri si ng: t%ﬁn?fr%réﬂg & Hd'edhditign of conditions, each
condi ti on cFe i NT ng at fleast one property of at |east
one physical entity of all the available data. 38. The

uter - readapl e iumof. claim37 erein -
T e o thaterrepaant Menium Sl it 3 aher Femerisiog:
acces sitding Bletaffyest dInditRins! ¥adH cSMidbh befising@ifeast one
determ ning fromthe stored plurality of conditions
tRieparty péagleaéh@n@ ohusicalantityief alhthegavailablet dateast one
property conmon to the plurality of physical entities
of the queryable data. 20 39. The conputer-readabl e

rB8Ji uriThed computerddadatbie meediust eirdlaigh Bnewhensirdtdttigving the at least
condi tions conprises: in response to receiving a

PING GONAOHEOHPESES US| y execut ed abstract queries:

for e eV : act. ry of the

pl ur alaalq:!t%)?e%)lﬁle tg?%@%ﬁ?ﬁg%@%%@égﬁgéét%g(gt queries: 25

det er matemginivgefrdrarthe Istorpd eluralityl of cexditiohedhalas teast bne condition

q(:iJe?lrn)(ng ﬁ\%r%“lﬁég’s Sonae &%Bglrtgl Icgrr}l;mgr? go the plurality of physical entities of the

queryable data.

39. The computer-readable medium of claim 37, wherein storing the plurality of
conditions comprises:
in response to receiving a plurality of previously executed abstract queries:
for each previously executed abstract query of the plurality of
previously executed abstract queries:
determining whether the previously executed abstract query
comprises a condition; and
if so, extracting the condition from the previously executed

abstract query.
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if so, extracting the condition fromthe previously
executed abstract query. 30 49 WO 2004/095171

wEROMBA004/ 011446 40. The conput er - readabl e pedUszo0611446

clai m 34, wherein the executing conprises:

transform ng the abstract query into a query

consistent with a physical data representation of the
ry tard it ey | stent ..

Y FPhe cibBiertRqaRuB REL gl 4Oy B4 AR I bt

emnpaddse data. 41. A conputer-readabl e nmedi um

cont ai ni nsg# a pro ra@ whi ch, when executed by a ]
pr ocesES Omg%ﬁﬁé siasliiety iR & ayery congistdnt ygth a physical data

quer y alehfe St Ridofthe ,@p@zﬁ(ﬁ aghy tfpga subset of all
avai | ablpe data in theaH ata a%e% o’raq‘executi ng a query

agai nsexachéng the gbageconsistenipeittatheophysicaldatd representation

response.. cei Vi n, abstract query conprising at
| east %iaéﬁﬁoté?@é’ﬁwafﬁ%ﬁat%f a plurality of |ogical
fields defined in a logical representation of all the

avai l abl e data defining the plurality of | ogical

46l dsh rRMPteeadable pediing sedteinieg asregrasm sdiich, when executed
§!p‘?@éesgelé'tﬂe{rﬁ)?m%far‘%ﬂ)ertaﬂgn "f'(yrqjelsgg*iﬁ% ﬁﬁ%ﬂgblﬁe datg in a database

retrievin east one"condition

doe pultet of il avaitabie data i thewlaahbise fol erbystireph query against the
entities of the gueryable data, restricting the
d&?@%ﬁ'éhﬁgpﬁrqtgqﬁn%ﬁﬁ%&t of all the available data

usi ng ihhesEdndeCBTEcONMECANEbs é’&({u%%/ E&?lgkigfnggatﬁlé‘aésrt gne logical

abstract query conprising at |east one |6gic
of t Heelgbfiaalunalityadf logigaldields definkd inaan tbgioet cepriesgntation of all

abstr query agai nst. the queryabl e datg.. 42. Th
con‘pu?é%_—ar\/@g?}ﬁﬁl(%?ﬂgﬁf'ﬁ'ﬁgg?‘e Pf%gﬁyﬁ!‘)%’é; @Icfﬁ which abstractly
restridddchibeddgocidedipigficH edtified af SIPIHY aviable data:

determ ning the queryable data fromall the available

dat a_usi ng relieving aldasst onmeondition detimingatdeast one property
replicati n%omﬁoﬂll’g Eﬁg%ﬂtf&tﬁ\fs%a?eﬁm%ﬁ% q%aetry?able data;

structure t0O be acce
restricting the queryable data to the subset of all the available data

using the at least one condition;
receiving an abstract query comprising at least one logical field of
the plurality of logical fields; and

executing the abstract query against the queryable data.

42.  The computer-readable medium of claim 41, wherein restricting the
queryable data comprises:
determining the queryable data from all the available data using the at least
one condition; and
replicating the queryable data to a temporary data structure to be accessed
when executing the abstract query.
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when executing the abstract query. 30 50 WO
2004/ 095171 PCT/ US2004/ 011446 43. The

w@oospoart r eadabl e medi um of cl ai m 42, wher ei NPCT/US2004/011446

restricting the queryable data further conprises:
nodi fying at |least a portion of the logical fields to
abstractly describe associated physical entities of

Fioi caTe tehugridadblle fiedidin o g2 MRt esickil§ gne
quengibtatatefpripeeosmprises:of the tenporary data
structure of the queryabl e data.

44, Th
compufdiyiigaiipastaPliondf the é@%ﬂ%ﬁ'%@%ﬁﬁraﬁ:ﬂﬁ describe
O] 2 BESauiE R AR BhHLEAS] 1nlemitt ) Aea SHOLEI R ihsforming

all t ata and erel 10°restrictin
quer y & logital seprespntatios of ditlee available data igteea yadica

data fromall .the_avajlabl e data uysing t at | ea

one. cBIEERBR0 24 B Rarant e Bl ke ating tygRable,data.
at | east one tenporary table to be accessed when
executing the abstract query, each tenporary table 15

é4r r e pernginmputesreadahlemeskiur g ickimdl WiwhaieinHbe glatabase

| . i . Th _
G585 5 BEAT5hE Ak SPRDYARAY e ARt oo anc wherei
restictimy ihegqddreablgurity abhmprides:a conpri ses: 20

deternining the queryable data fromall the avail abl e

dat a dstergining the auedable dafa frasn@llithe @vabaRle dets pgingghe at least

at le L of the logical fields to abstractly
deSCI‘IBE% nggg%bi gﬁ%d physical entities of the

t enporeplicating thes uenyableedadtarto tat seast oneitemppotdry tallgito de

| o0t cAPoRarnpa eReatinanGaBeHact Gy et isfporary table

st r uctHfrBsPbndiRg telH YRR @Bletto Wifich thE at least one condition has
conmput er -readabl e nmedi um of claim41, wherein

retri been@pptiedat | east one condition conprises:
retrieving the at | east one condition fromat | east
one previously executed 30 abstract query.

45.  The computer-readable medium of claim 41, wherein restricting the
queryable data comprises:
determining the queryable data from all the available data using the at least
one condition; and
modifying at least a portion of the logical fields to abstractly describe
associated physical entities of the temporary data structure for transforming
the logical representation of all the available data into a logical

representation of the temporary data structure of the queryable data.

46. The computer-readable medium of claim 41, wherein retrieving the at least
one condition comprises:
retrieving the at least one condition from at least one previously executed

abstract query.
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51 WD 2004/095171 PCT/ US2004/ 011446 47. The
conput er -readabl e nmedi um of claim41, further

w@opnd=Erng, before retrieving the at | east OPEI/US2004/011446

condition: in response to receiving a previously
executed abstract query conprising at |east one
| ogical field of the plurality of logical fields and

4o canaerpRRr s Bl bl el R, P ooy eiRg petore
séteieving thBeit &dast eastcopdriopondi tion. 10 48. The

conput er -readabl e nmedi um of claim41, further o
conpr iTasponse te FeGRIVIRY @ Rrexiously execkifthiabsttaed querceomprising at

condi §( fi & CHR NG - fonat

one. prsra eF odbatichd of B RiRy oPoBRE] heiqR s Adast one
conmputenditieadabl e nmedi um of claim 48, wherein

retrieving the at ] east 5 one condition, conpr.i ses:
ocesst ng-eKEacEe B S easans ot s ip Pt BRI BuAHSY abstract
det er m ni ngbrPHLYhe stored plurality of conditions

the at | east one condition defining the at |east one
property cétaring the atteagtioneadonditionf physi cal entities

of the queryable data. 20 50. The conputer-readabl e
medi um of claim 48, wherein storing the plurality of

agndi MhersneUTer-réRiablé MJJRFADNSRIMOL T, BGreher dtingrising:
plurality of previously executed abstract queries:
for e&tHingraplusaldy of eQaditions eashtconditiondefining at least one
j ' LYot t ueri es:

Broficit] otat oot SRRt S B et T L or
query conprises a condition; and if so, extracting
t diti f h [ I ecuted . abstract
éggr ;:,%glcpwutel[ﬁené&ab?e R’:re%YLIJn?% c?/air%x48, l\J/vherein re?r‘iev?ng the at least
one condition comprises:

accessing the stored plurality of conditions; and

determining from the stored plurality of conditions the at least one condition
defining the at least one property common to the plurality of physical entities of the

queryable data.

50. The computer-readable medium of claim 48, wherein storing the plurality of
conditions comprises:
in response to receiving a plurality of previously executed abstract queries:
for each previously executed abstract query of the plurality of
previously executed abstract queries:
determining whether the previously executed abstract query
comprises a condition; and
if so, extracting the condition from the previously executed

abstract query.

52



10

15

20

25

30

WO 2004/ 095171 PCT/ US2004/ 011446 51. The
conput er -readabl e nmedi um of claim 41, wherein the

we@zm@andiing conprises: transform ng the abstr aetT/Usm®0y011446

into a query consistent with a physical data
representation of the queryable data; and 5 executing
the query consistent with the physical data

representation against th ueryabl e data. .52. A .
Ehpu e camaler 265uARTE meda A &1 Jrigrein i exasuting
regeuted by a processor, perforns an operation

for restricting queryable data in a database 10 to a
subsettrassfermingite abdract guesy into armuedyncapsistent with a physical data

oper at 1.SieRQA A e user input,

gener a[%" %Sgg[g?wswﬁ%8P§Q{a%?é;§$%$gh?ati on of all the

avai | axeeutireg thedglienyicopsistentwitd thieyphykidad gatate présdriistion
abstractly describing associated physical entities of

all tIRg it'P%SP%WéQ?eaqatlaetri eving at |east one

condition defining at | east one property comon to a

15 plurality of physical entities of the queryable

&2 a; Aanomputirfreadablatmédiast cantpiming aproagrathehiobg wbhain executed

Hg{% gﬁoﬁegéalg %?@g%%%n? cﬁ:ze(:rrah&? {égggtrigﬁé‘%bi@%b?g data in a database

48RS sk Bf al alAithbld BatzPih the ¥atattyR, #NEhéraliBn cBmprising:
second | ogi cal representation of the queryable data

f r om tineegnanse tp siget lput.cganesatingaifiost.logicalsepregemtation of all the

RHBBATRUALS TBHLARLE] o) TR e R Bpssrupggssonata
@hypicabestitiegasfelliathe ryatablensitance of the first | ogical

representation; and nodi f,e/i na at | east the portion of
the | dgirexIngratdeast gie ¢onditionsdefiniag pbleaspgne property common to a

t f Vi At i : i .Lagi cal

epr ot AnaNb OHslpAP GRS omhe iR BRt: WY U of

cl ai mnadifying ahleasta pprtisi oigheilogicaldjptist® abstraotlgidesodbe the
1 el d Rt STUSsRT EGHUSR FidhP cueniatts dete 96 eRgeinanysing the
the abgiéebngunditR9chiecohd fodléfmEpRisentitioR of the QU€tyable

2004/ 095171 PCT/ US2004/ 011446
data from the first logical representation.

53.  The computer-readable medium of claim 52, wherein modifying at least the
portion of the logical fields comprises:

generating an instance of the first logical representation; and

modifying at least the portion of the logical fields of the instance for

transforming the instance into the second logical representation.

54.  The computer-readable medium of claim 52, further comprising:
in response to receiving an abstract query comprising at least one logical
field of the plurality of logical fields:

executing the abstract query against the queryable data.
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55. The conputer-readabl e medi um of claim54, further
conprising, before retrieving the at |east one

W@oondi9s1on: i n response to receiving a previ ouBdHUS2004/011446

execut ed abstract query conprising at |east one
| ogical field of the plurality of logical fields and
the at |l east one 5 condition; extracting the at | east

0, S P IR WU S8 Sier AL, berore
'Fbmenvmg)umeat Ie&dmbl c&)rm&tbmm of claim52, wher e| n

retrieving the at |east one condition conpris
retriéd i"‘?{%octr}?@ iQrecRIYg R VIRUSH exested éhﬁtﬁﬁctl%’@ﬂ comprising at

one ak?ééﬁ%ﬁe I?gﬁ‘:%Kfleld ¥f thd Pﬁirﬁﬁ%ﬁ"’ icdl ‘ﬁ@@%bérﬁi R8st one

of claim 52, er conprlsin st or
pl ur aqunydltmah condl tions, each condl tion defl n| ng at

| east one of, at | east entity of

A the avARaBTe the'st Bas! S eotdfinhliR Femrstius Sxecuted
medi um of cgb%trgbﬁauer\ghg,ﬁ@l n retrieving the at |east

one condition conpriSes: 20 accessing the stored

plurality d&tornghtne:atdeast anedcanstittanyi ni ng from t he
stored plurality of conditions the at |east one
condition defining the at | east one property conmon

t56.t hel rrd coraputey-reddgily snetiimesftoldimes2,0fhdrath retrieving the at least
uer% e data. .25 59. The corrputer-readabl e nedi um of
ION\FRIPRFI$ESt oring the plurality of conditions

CoNpr irg@iRvi etﬁs'a%ué&t%ne'darnahi WfF] Fﬁf" aﬁ'ti%tﬁ% égag,ﬂfabﬁaaery.

and for each abstract query o
abstract queries: deternining whether the abstract

A B e
2004/ QeSringla Bﬁéh@%ﬁ%ﬁ&%ﬂé%acﬁpcon%n defrl]nlng at least one

conput er - readabl e” nedi um of claim52, furt

oapetys Phgt lepst cvr@spbmealmtlbe@fealbﬁhﬁgavaﬂablbstatact query
conprising at |east one logical field of the
plurality of l|ogical fields;

58.  The computer-readable medium of claim 57, wherein retrieving the at least
one condition comprises:

accessing the stored plurality of conditions; and

determining from the stored plurality of conditions the at least one condition
defining the at least one property common to the plurality of physical entities of the
queryable data.

99.  The computer-readable medium of claim 57, wherein storing the plurality of
conditions comprises:
receiving a plurality of abstract queries; and
for each abstract query of the plurality of abstract queries:
determining whether the abstract query comprises a condition; and

if so, extracting the condition from the abstract query.
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transform ng the abstract query into a query
consistent with a 5 physical data representation of

wo b4qesaryabl e data; and executing the query cPOEUS1085011446

with the physical data representation against the
qgueryabl e data. 61. A conputer, conprising: 10 a
dat abase containing avail able data; a data abstraction

| f 0] ' . i. fei -
BRET ¢ JER ooth e rbadiid e o3I ie2 B e comerisinaiy
al |t lie respinsahb eeckiviag am apetract Guehydcoropraging iat &8dsddne logical

for buyjldi abstract queries according to the data
abstrg'@lqd%ﬁt%ﬁdﬂ'éﬂaf'tyl@ Iagicahfield®s conponent confi gured

to transf ort,_rynfsﬂﬁnﬂﬁfﬁmé‘&ﬁst%{ﬁbh@?yv\;nﬁgt%u‘éﬂ?%ﬁéigtenawgh a

queri es having a m consi st ent e data; an
rul e appl i physical dataagpreseotdtiopuofabe qoensbie datae aad
| east one conditio defini ng. at | east one propert .
common to &XEPYUg {]hf %WiCQHg@?eWtN@% tb&&&éfﬁgﬁgaa{a répresentation
physi cal enrigatristthedfuéybble@atavai | abl e data with a
gi ven abstract 20 query for restricting queryabl e data
in the database to a subset of all the available data

i ng A | e condition when a concrete
&l‘\jéry,A 9@8?Ptg§b§oﬁépﬁ%}ﬁg.o the given abstract query
af t er aldatabade emsthimimgdvailable gxegut ed agai nst the
dat abafée. 2% 55 WD 2004/095171 PCT/ US2004/ 011446 62.
A conBtald abskagtiqrsmege! definipa paderadibrefdpaicalfields abstractly
avai | gek&rislal 3sséei %tdap@ggg éigj ' :
pl urali tylof}é I%SS?%% fi1el sa{I %@gi{%‘a%{@sme esc':l?lB e|n($1lag;;tg’
associeaqusty phifdingaippicatian fes bofldiaglabistrachgaeriesbderording to the

data; 5,a gquery. building application for building
abst r 8afa agéf"’?%@ne{%g‘?'di ng to the data abstraction

nodel 3 r@nfikiel ddRpSreM BRNGureeNbiteNsRSHnt &éé@%&hp&ﬁ@@into
abstract queri es | nto concret e querl es havi ng a rorm
€Onsrede aderion having@ foameconsistent with theagshi aad i on

trrgnag %rrufeoépﬁlﬁ:%h% %éd&‘g&%%hﬁ&%% tg%ts%oi‘,igtet Ié]telegg’(t gr?eaggndition
defining at least one property common to at least a portion of the
associated physical entities of all the available data with a given abstract
query for restricting queryable data in the database to a subset of all the
available data using the at least one condition when a concrete query,
corresponding to the given abstract query after being transformed, is

executed against the database.
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10 a subset of all the avail able data using at | east
one condition defining at |east one property common

wo oooa/omdiar al ity of physical entities of the geerystwheoii446

data when a concrete query, corresponding to an
abstract query after being transforned, is executed
agai nst the database. 15 63. A conputer, conprising:. a

tabs i i . ilable data; a first data

gstrg‘c ﬁﬂfﬁ@,ﬁrﬂ%{gﬁ@.i ng a plurality of | ogical

fields ctdbabasaa:d:cbr)talnd&ﬁavéﬂabngdatssoci at ed physi cal
t he avaj | abl e dat a;

entitie a
appl i @affqt békﬁﬁ&ﬁbwpdﬁ ef tj%’i'ﬂa?d%'ﬁ"ﬁ{jt)/aodfé%@ﬁﬁlcf'@i@% abstractly
abstr f

el (oo dstptod SrSlcal nfitdsiit APHR ARREBRTAE
to a auwesy bollding lapplieatmnefol hbilding abatrast qupries dazasding to the
one dition.defini ng at | east one property of a
pl urafcjg a%sﬁr%gglre%q entities of the queryable data.

25 56 a runtime component configured to transform the abstract queries into
concrete queries having a form consistent with the data; and
a rule application manager for restricting queryable data in the database to
a subset of all the available data using at least one condition defining at
least one property common to a plurality of physical entities of the
queryable data when a concrete query, corresponding to an abstract query

after being transformed, is executed against the database.

63. A computer, comprising:
a database containihg available data;
a first data abstraction model defining a plurality of logical fields abstractly
describing associated physical entities of all the available data; and
a rule application component for generating a second data abstraction
model from the first data abstraction model, for restricting queryable data in
the database to a subset of all the available data using at least one
condition defining at least one property of a plurality of physical entities of
the queryable data.
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