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OF THE I NVENTION 5 Fi el d of« ke« | nventi on The present invention relates to
a net hod, woedpus2r program and. conputer for accessi RGr/aa&1a7a an
environment of nultiple data 10 repositories. Description of the Related
Art Dat abases are conputerized informati on storage and retrieval 15
systens. A relational dat abase managenent systemis a conputer database
nmanagement system DBI\/B) t hat uses reI J or storing and
retrieving data. Stc°ﬁug§ﬁl é?ﬁn”f Cgl?&é ’{?g‘ggg&ilég he rel ati onal

dat abase, a tabul amdans A Y TRONMERS | Q?h“‘&ﬁf%{-'gl RTYSNEPAEAEE t hat it can be
reorgani zed and accessed in a nunber of different ways. 20 Regardl ess of

t he partlﬁ&ﬁguﬁrgp&;qumd n a DBMS, a requesting entity (e.g., an
application, the operating systemor a user) demands access to a specified
database by issuing a database access request. Such requests may incl ude,
for instdie¥d o§ithp|T@vesten og | ookup requests or 25 transactions and

conbi nati ons of transactions that operate to read, change and add

speci fied recokdsrddant hevdiaicaxbasletesﬂftesendteque@dmsutaﬂt@rmg argi ng

hi gh- | evel, QUer ol ARGUATES aSUCh a8 dnbBoShdnt e digddeiaya Language (SQL).
Illoustratlvel1 orisgd 1s used to make interactive queries for getting

i nfor ITB.tI GR°From and updati ng a dat abase such as International Business 30
Machi nes' (1BM DB2, Mcrosoft's SQ. Server, and database products from
Oracl e, va%e?“arﬂf enpeiased ASsoci at es. The term *query" denominates a
set of commands for retrieving data froma stored database. Queries take

the form of ap£EPYERGalcanGU@Ge iiddatntbeisiopr ogeaRNBIEasSranttvpt ogr ans sel ect
I nl%ert L@Q?&ms’ BII.ILQaBHLa]I H@ta.lbgé\eaﬁmalngaan@;xt g%c@m iang cseput & Birande One of t he
I ssues faced e:)é/nt s(:tlem (B%I&g &gg gg} ?’?l%%?onngréyhnlml f&%do@ﬂé, add gener al

is their "¢I'oSe relatrons Iven
rel ati ona‘]etﬂ’ﬁt’ﬁﬁagaéa c By S® ?ﬁ?vgﬁ?"glté?e A cﬁttf)base llf ”qa§l1pFl cul t to
support aiftahepti eatiPetErads tabrERgEs EER dﬁ’éﬁdés 96 158 S&Othébrlrte%ﬁ?o i ng
under | yi ngoxkabEsd sedszdterred oup terer theétHafgratesh of t he
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Regardless of the particular architecture, in a DBMS, a requesting
entity (e.g., an application, the operating system or a user) demands
access to a specified database by issuing a database access request. Such
requests may include, for instance, simple catalog lookup requests or

25 : transactions and comblnatlons of transactions that operate to read, change

. and add spec1fled records in the database. These requests are made‘using
.hlgh level query 1anguages such as the Sstructured Query Language (SQL)
Illustratively, SQL is used to make interactive queries for getting
information from and updating a database such as International Business

30 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.

35

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 database schema). This relationship
makes it difficult to support an application as changes are made to the

40 corresponding underlying database schema. Further, the migration of the
"application to alternative underlying data representations is inhibited.
In today's environment, the foregoing disadvantages are largely due to the
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03/ 091829 PCT/ GB03/01674 2 reliance applications have on SQ., which
_presumnmes whesodts2 el ati onal nodel is used to represerCTIGHYPIGHL i on bei ng
queried. Furthernore, a given SQ. query is dependent upon a particul ar

rel ati onal schema since specific database tables, columms and
relationships are referenced within the SQ 5 query representation As a
result of these limtations, a nunber of dlfflﬁu tie e. . ne

di Ffi cul tgLiace FERLiEHEARRR 825 Ok K8V U NHSE | RFFRYF &Pat Porta lﬁa? a" nodel require

changes tis tsee SQterkensntlanrfomativateire TeBLEres pOREI BT L0 2apPIeF cHion i s
bui |t upeReryTherefanert amwnapphicatliaonredesigrieschens simdet dperififor ego changi ng
t he underd,yidige dat@sMdalmt anavel stiapplpcatd 08t dTaidat eaameecneosoLTUst change

the appligat] o IEQenfc&fm ct changes bp b unRderdi¥idt niiedtdronal model .
Anot her (ﬁuf' |c F(%d‘é’r at extendlng an appllcatlonto work with multiple
oy

rel ati on&ftifgrH? equires separate versions of 15 the application to
reflect the unique SQL requirenents driven by each wunique relational
schema. Yet apmot Rertidilky iiguthey dhangey oinutieorndeflvire relappinredeFdn to work
with altecaat eeglate ci@péesenhatdconsuibecausenaQhej ®rraegidgmed for use with
rghat i onal,Systiens.s Bxiending thieeappl kb abbnbation dmspper tual teneat i ve data
repr ese”tf%@% %néa’an%lljxg M@%&Mﬂ 1 { LA Biel @V dvbidgoAQcdchen appkiGatd on' s data
management g%£Fﬁb Qm %ﬁoum Q% gagéﬂecg%ﬁgme$QEh%g%mdélgxglCal approaCh

used to Z4dW& re_encapsulation. Software

encapsul a‘ﬂ%ﬁmiaﬁv‘t‘ﬂdﬁbs Vi lhegLr 31f§b‘?“tl\‘i\?ér1§ th3g ef‘ﬁ’tngr’?gace R ESAponent to
encapsul abek ateess! tiptehtrist ook P PPEht APTURURFERAFHG WP Felr esent at i on.
Ansexanpltge ispplifcatind tonrdfhectErieppais 0L JavdBewnys dEIBPYsiFeei fi cation t hat
is a conpangRtrdficitohe daeaa! Per bRirBePBiEecldY tik 0dvo(W2&EpE shet e of

technol OgbgﬁcaéﬂantégewcﬁﬁslﬁthaIEeLBate estal féér&@aﬂﬁl&&r veat snicapsul ate a

gi ven set, of dat ex 2 Of . e i It erfaces
(bt o) o Rar opat e (ELRES D808 Pheell. FoRaanl B0 FhRdeam

tern at:a re res Isgihoas OQéqques réw§1l§n9l ghl y
spemahze%f’a roacﬁre urrin e sof twa % v¥r|tten(|ntheformof
néd enti te EFRS A WIBTe 02 B Wegtetla%efr ti'faf‘se 55 9hE Accessed or when a
new patt @etogs- data access is desired. The EJB nodel also requires a code
update, application build and depl oynent. 35 cycle to react to
reor gani zat i on w9hidaheppnrder luged go plastsise ftihe dat eporm et obdens is
software encapsulation. Software encapsulation involves using a software
25 interface or component ‘to encapsulate access methods to a particular
underlying data representatlon 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 -
30 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 model also requires a code update, application build and deployment
35 cycle to react to reorganization of the underlying physical data model or
to support alternative data representations. EJB programming also
requires specialized skills, since more advanced Java programming
techniques are involved. Accordingly, the EJB approach and other similar
approaéhes are rather inflexible and costly to maintain for
40 general-purpose query applications accessing an evolving physical data
model. (Java and all Java based trademarks are trademarks of Sun

Microsystems Inc. in the Uhited States, other countries, or both).
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representegh, 25 SUMARY, b L NENTHQl-Acgordli 19,40 ang aspect, the

i nvention hoyslédes a net ho accessing data in an environnent of

mul tiple“data repositories, conprising: receiving froma requesting
en’"toity, an abstract query 30 according to a query specification of the
requesting enfhiergtorahépesieniy ﬁé’eeﬁdéf;ﬂnsﬁ'@é?‘feg@&flinﬁﬁe provPtfed&°def i ni tion
for ‘a pl dralectessifo Hogi Wekh ifsimlcdsinpfedt tre tizbpintdefagaemer andifk ansf or mi ng
t he abst ra€tunagi@yingl pyBichl data is represented.

25 SUMMARY OF THE INVENTION

According to one aspecf, the invention provides a method of
accessing data in an environment of multiple data repositories{
comprising: receiving from a requesting entity, an abstract query

30 according to a query specification of tﬁe.reqﬁesting entity; wherein the
query specification provides a definition for a plurality of logical
fields of the abstract quéry; and transforming the abstract query into a
query consistent with a particular physical data representation of the
_ data according to access methods which map the logical fields to physical
35 entities of the da;a.by defining a method for accessing each of the

physical'entities and a location for each of the physical entities.
The method can of course be performed using computer software.
40 ' Preferably theré is provided a method, computer program and computer

~for remote data access and integration of distributed data sources through -

data scheme and query abstraction.
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guery consistent with a particul ar physical data representation of the

. 'data according to access methods which map the |ogical fields to phiKd\2006
35 entities of the data by defining a nmethod for accessing each of the
physical entities and a | ocation for each of the physical entities. The
met hod cayP @f9BYur se be performed using conputer sof PREIGBIING4Pr ef er abl y
there is provided a nethod, . conputer 4program and conputer for renote data
access and integration of distributed data sources through data schene and
gquery abstraction. - 2 NOV 2006 WD 03/ 091829 PCT/ GB03/ 01674 4 The present
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ofist he dateraainy oh lescels $iglss Hod a2Oiniig eh affefriepe suarveeAarPsitifor accessi ng
the physiaCaitaibédiyonf adshencdanavhi comepLrhodivrenitypsfovégiesl aicgosput er,
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conprise location specifications for each of at |east a portion of the
| ogi cal fi el dspeoémbpigenthprovadss guempter. aFPvTerei f reeesyf aahe | ocati on
speci fi caénc@pscospasidyarldaseatil oNrafuestidd edaira Soprictngcormuarni ng a physi cal
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a%t ract pﬂ”:%i:yty' &t Qoﬁcgh.u?{e)ids, (ii) a data repository abstraction component
comprising m'apping. rﬁies-which map the logical fields to physical entities
R of data, .wherein the 'mapping rules comprise location specifications for
each of at 'least a portion of the logical fields of the abstract query,
and wherein each of the location specifications specify a location of a
© 30 data soufce containing a physical entity to be accessed; and (iii) a '
runtime component for transforming the abstract query inEo a-query -
consistent with the physical entities of data according to the mapping

rules.

35 According to another aspect, there is provided a computer,
comprising: a memory containing at least (i) a query specification
providing a definition for an abstract query comprising a plurality of
logical fields, (ii) a data repository abstraction component comprising
mapping rules which map the logical fields ﬁo physical entities of data,

40 wherein the mapping rules comprise location specifibations for each of at

. least a portion of the logical fieldé'of the abstract query, and wherein

each of the location specifications specify a location of a data source



consistent with the physical entities of data according to the mapping
rules. 35 According to another aspect, there is provided a conput-€r Noy 2006
conprising: a nenory containing at least (i) a query specification
providing a definition for an abstract query conprising a plurality of

| ogi cal fweloslew1820ii) a data repository abstracti on coR@EBIHICOHNPri Si Ng
mappi ng rul es which map the logical fields to physical entities of data, 40
wherein the mapping rules conprise |ocation specifications for each of at
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speci fi cati om e abstract query into a query consistent
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Preferably the query consistent with the particular physical data
'representation is one of a SQL query, an XML query and a procedural
request.

25

Preferably transfdrming.the abstract query into ;he query consistent
with the particular physical data representation comprises partitioning
the abstract query into sub-queries grouped according to access method
types. )

30
_ Preferably the access method types are selected from a group
comprising an SQL query type, an XML query type and a procedural request

type.

35 According to a preferred embodiment, there is provided a method of
accessing data in an environment of multiple data repositories,
comprising: issuing, by a requesting entity, an abstract query according
to a query specification of the requesting entity; wherein the query
specification provides a definition for a plurality of logical fields of

40 the abstract query; and transforming the abstract query into a guery
consistent with a particular physical data representation of the data

according to access methods which map the logical fields to physical



30 Preferably the access nethod types are selected froma group conprising
‘an SQL query type, an XM. query type and a procedural request ty?q‘mv%ﬂﬁ
According to a preferred enbodi nent, there is provided a nethod o
accessing data in an environnment of nultiple data repositories,
conpri Si NYO 03/098BUI Ng, by a requesting entity, an abstr@utBogurdy accor di ng
to a query specification of the requesting entity; wherein the query
specification provides a definition for a plurality of logical fields of 40
the abstract query; and transform ng the abstract query into a query
consistent wth a particular physical data representation of the data
accor di neentdrige eésdendAthdsAsiRTiER NEPPPREOr GGFEEnS PRI £RF physical - 2
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abstract RJUEAN St 6hpreal faeldce£6F S6nes¥%8ction criterion and a result
specification. 10 Preferably the nmethod conprises for a physical entity of
the data } f erefaramparthe chibtaract agervatombrislkesl aoflepbre opd welslckiop of | ogi cal
fields, Jdetens ahdig Maetthesecthieaqabysi cal entity of-the data is located in
a Jocal cache; and if not, accessing a data repository specified by the
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Pr ef er abl transfef)r I O .the abstract guery.into the.query consistent
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t he abst ri&Eer™drier\ertes AR EierT S8t oUptlf St CotUrAGEtD ™ 20'%etess net hod
types. Pretfierabldyift het .aecessnagt frvd teppeidony epesdfiedtydtier IFREO§r oup

conpri si ng ade Sksdjuedhyd tiypahe dhysXbhl gureinry dfype &nd. a procedural request
type. 25 According to a preferred enbodinent, there is provided a

conput ef-fead@féfsrﬁ?ywms?mgeiiom&guﬁe PSRAIAnyiahy Gheo Wheg.&yecuted by a

processor, Ber r nEt ar;leo ?riaég aC:)cn hOfs'igrloégtglr% re%gr(x:t%§§ont gomggitsgsl n an

envi r onmeRESFNUI P pi"8 TGS repdsitSries: The Pr ogram conprising: a
partitioning the abstract quere into sub-quéries grbuped according to

20 access method types.

Preferably the access method types are selected from a group
comprising an SQL query type, an XML query type and a procedural request
type.

25
According to a preferred embodiment, there is provided a
computer—feadable mediﬁmfpontaihing a program which, when executed by a
processor, performs an operation of providing access to data in an
environment of multiple data repositories, the program comprising: a
30 query specification for a requesting entity, the query specification
comprising a plurality of logical fields for defining an abstract query;
and an access method for each logical field each of which defines a method
for accessing a physical entity of the data and a plurality of parameters
to be passed to the method for accessing the physical entity, wherein at
35 least one parameter is a location parameter specifying a location of a

data source containing the physical entity.
The requesting entity may, for example, be an application.
40 Preferably each of the plurality of access methods define a

particular physical representation and a location of the respective

physical entity of the data.



30 query specification for a requesting entity, the query specification
comprising a plurality of logical fields for defining an abstract- ON®Er 3006
and an access nethod for each logical field each of which defines a nethod
for accessing a physical entity of the data and a plurality of paraneters
to be. pas¥e®/®2? he net hod for accessing the physi cal p@meBmyie7avherein at 35
| east one paraneter is a |location paraneter specifying a |ocation of a
data source containing the physical entity. The requesting entity may, for
exanpl e, be an application. 40 Preferably each of the plurality of access

met hods defi ne rtjcul ar physical JLEPLEse i Qp_.an | ocation of the
respective pfﬁfgfrcagf %}ﬁ |°f"§fa5$°“t REP it a lssuin%\l%\‘f gﬁ qv@‘ ;:D 991829

PCT/ GBO3/-D4 6 7diert inpr @ daBFIPr g GpEieafiesh WoRHSiTsesy FL8siMB"ehe abst ract
guery by th¢ hbstrecuuesdnivnigeterd Htery aoersdentgwitd theeraguetuyas pesifdlcat i on;

t ransf or dhiig redrBeenabisivh AGhd GUEdsyingns Gata GeRsyceonpesiteat bwithh t he

pagti cul qgcamﬂyrrs'f&ralthe gﬁyts@cilegﬁﬁgﬁmfaéh'e%ta add ApHRSSI1AL 18gMdat a repository

specifie tio sical entity of the data for a
parti cul grg)éogt:ﬂlcaﬁ P 11“ ta' %f tg[%églp ura ity of logical fields. According to
a preferred enbodi nent, there is provided a conputer-readabl e nmedi um

containing a %ﬂceﬁ?la‘mt\ﬂkﬁ @ﬁefe\‘i\ﬁéne"@%é’é‘ﬁ%fedtweals 9VHeBcessor, performs an
oper at i omorputac cesishlipgnafidtra cheppimigy sa peadtc whiah, physiesedutethba a

r @pr esenpadde®svr, theer OREraat dpehatG GMPE | BEEFing 881 Byindy @rei@@aesti ng entity,
an _abSt r 9@51%eﬁé/taa%9£s¢iﬁgag:lgro @hqul%‘rytl%g%iﬁzilgﬁtgi Onss@hg! B¢.a requesti ng
entity: YOSLElN, e Guety aaealt dﬁ@y QDoAY dleg qae,fﬂsgécmltcgaranf or | ogical

fields o t Lract Y& Yo 2 t}I; anst or AR, catlon rovi tract query into a.
query cof&i"CERTISHIN & é‘é"rt?”ceﬁ T UEhySTEaredal & e p resenst ation of the

dat a acc8idPhigor Foaceess! neektdst \Rh? TR FHREY 1280i CHISIPTEIUSPE 0 physi cal
entiti esabdtradreqdat anby adefirnicgsistor watle efrtieier physiealdaentities, at
| east a p&irheshtion aEcessddtyg dcherdphy st catesentdthiyts @ridh aab odat i on of t he
physi cal 1801tit ¥ie130 ACKHREHaGerk Orids PrEfnRr datd woniadhi@ntsor ther esi s provi ded

a conput ef, o HQ0Rr g&h@&s aacn?ézgus fofels] $=173a 11 ragceéglrlgeaﬁt piiyk)cad dnefiesting
ent|ty cqygr|5|n fqggr%]spe if |cat|on provi |ng a definition for an

cation

abstract "~query corrpr|5| ng a p uraflty of logical fields, (ii) a data

ré ository 25 abstraction. conmponent conprising mepping ruI es which map the
| ogi cal fi ela5°19d°Di9 i BEATEREE| TPRETBT dEEES lﬁ\/rPéP\é’ldﬁd £he"RESHi ng rul es
conpr i secorpotHEbg0na gpeTiyf famarindrs af deastath ofregteskEgstrtatyorti on of the

| ogi(:al comprising a query specification providing a definition for an abstract

query comprising a plurality of logical fields, (ii) a data repository

25 abstraction component comprising mapping rules which map the logical
fields to physical entities of data, wherein the mapping rules comprise
location specifications for each of at least a portion of the 1og1cal
flelds of the abstract query, and wherein each of the location
specifications specify a location of a data source containing a physical

30 entity to be accessed; and (iii)} a runtime component for transforming the
-abstract query into a query consistent with the physical entities of data
according to the mapping rules; and a processor adapted to execute

contents of the memory.
35 Preferably a first portion of the data sources specified by the

respective location specification are local and a second portion are

remote.

40



fields of the abstract query, and wherein each of the | ocation - 2 NOV 2006
‘specifications specify a |ocation of a data source containing a physical 30
entity to be accessed; and (iii) a runtime conponent for transform ng the
abstract query into a query consistent with the physical entities of data
accor.di ny0t03/021B® mappi ng rul es; and a processor adapPeUGBB/OEecuUt e
contents of the nemory. 35 Preferably a first portion of the data sources
specified by the respective |ocation specification are |ocal and a second
portion are renote. 40 - 2 NOV 2006 WO 03/091829 PCT/ GB03/01674 8 BRI EF
DESCRI PTI ON OF THE DRAW NGS Preferred enbodi nents of the present invention
Wi | | nowPRFEF REERIPTIGHPF THE WAYINF exanple only, and with reference to the
following 5 drawings: FIG 1 is a conputer systemillustratively utilized
in accordancereirtdn PHiRbESlhed cerhodir st SinGéntifiewinventbon, 10 FIG 2A s
an 'IIUS&Js@Hb\é@ 59'@% ANBlar¥icCU10f SOLLWRLE: COMMOALPES £0116l:Gy 2B is one
enpodi ment of an abstract query and a data repository abstraction for a
rel ati ondP" 4 A access; 15 FIG 3 is a flow chart illustrating the
operation of a runtime conponent in accordance with one enbodi nent of the
present inverfifoh;is Flcgrewger syerep|idhrsEhariveiy rUdtrest imacREBher ati on of a
runti me €ohpoatnted am@dtendant echel inkerghien:enbodi nent of the present

invention; 20 FIG 5 is an illustrative relational view of software
cgyrponents i iy Whji Gh A%Uhtmpér%cmulrquéogil J8dA0 AsBr REELSSbAREs;FI G 6 shows
an illustrative abstract query 602 conprising a 25 plurality of |ogical
fields; 4,.. is an illustrative field rpemdflcatlon of a data
repository 56%“[ F%dﬁ%‘ﬁ TERPERENLE EBIFPF Y e Ritt '%a® 8 at P'ORAI  Access

met hod; hidrBOigo| 5r B rekatapndl| 4a53tacessve fiel d specification of a data
repository abstraction conponent configured with a procedural access
net hod.  DETAk4ED iBESERbWPThLN OFuskidk: iRRERERREDR tEMBADIaMENTSe35 | NTRODUCTI ON

The presghibodely §Rtdc08 ageel Ahl dhel Sweliikecd 6 thé pRes)iStiav@nc L hod and
article of manufacture for accessing data i ndependent of the particul ar

manner in whigh the data is physigally,eergeanisd.: the.daka my conprise
component in accordance with one embodiment of the present invention;
20
FIG. 5 is an illustrative relational view of software components in

. which multiple sources of data are accessible;

FIG. 6 shows an illustrative abstract query 602 comprising-a

25 plurality of logical fields:;

FIG. 7 is an illustrative field specification of a data repository

abstraction component configured with a relational access method; and

30 . FIG. 8 is an illustrative field specification of a data repository

abstraction component configured with a procedural gccesé method.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
35 INT#ODUCTION
The present invention generally is directed to a system, method and
* article of manufacture for accessing data independent of the particular

manner in which the data is physically represented. The data may comprise

40 a plurality of different data sources.



40 a plurality of different data sources. - 2 NOV 2006 WD 03/091829
PCT/ GB03/ 01674 9 In one enbodi nent, a data repository abstraction Isz'imr
provides a logical view of one or nore underlying data repositorie: %006
is independent of the particular manner of data representation. \Were
mul ti pl e wlabmsaur ces are provi ded, an instance of thecweRvoreepository 5
abstraction layer is configured withgs |ocation specification identifying
the location of the data to be accessed. A query abstraction layer is also
provi ded and is based on the data repository abstraction layer. A runtine
conmponent perfornms translation of an abstract query (constructed according
to the query &bsSPe &ERIHPEIFaPefdta] ?ﬂPBS%meoF?ﬁtf?%fmbéﬁyeﬁepIi?éfé‘ﬁsﬂ) agai nst a
parti cul aegighysiiealof dat rr epresdatlaiionfstaOrrpotifpoidisnendt i6f the invention is
i mpl enent;ggepasaeat HEOQHeaRrPL QUALE tnanred o fUGRa Wiebtesant@igUt evhesy st em such as,
fTﬁr examhﬁu(ipw%?&?ga%@sr alsa/gmméealog;ﬁrmme;& Eh&faaéa Al ORSET | Eed bel ow.
e progr S)..0 e praogram praduc : i .Qf. t.he
enBodi neﬁgsstr(alztﬁ(?? Skt P? ﬁgn%ﬁﬁédws&éeasg?c%ﬁgog %pggiﬁllﬁ gIﬁ q?:lztﬁ, lenE;cont ai ned
on a var itB% OBF-I18} Ghdle BRER itAdP® PEAFEY: | P ISTY AP VA S°GnadY <béari ng nedia
i ncl ude, abed paavédesornd Pqbeead erothe CpYe FepPBYHTEX PBTF “PEYRANENTTy st ored on
non- wr i t abheims tcon@gentpseifarrisetgnslati@ads enlapsreppryedevicgesupiadhi n a
conput er ;8¢ @S L RQM G Ssrdceadhablyer 2@nday a & oGD-tROMcal byedspd (i)
alper abl g i NLOrNRLI 00,18t QhRdONaifsl takLansd9rRge media (e.g., floppy disks "
within a diskette drive or hard-disk drive); or (iii) information conveyed
to a conputer by a comrunications nedi um 1sucht as ghrrour%] a...goemputer or
t el ephone net &5 RPOPHERUAT nge viPY 8158 €% 12 SRMTAFEAT iI60n3 PXMhe " It Tsr  embodi ment
i ncl udes fPRfUSE rAtE SrcBBYRSE GHEET S8 ¥ offr t HE™5t dPReO™aHE” AT net wor ks.
| n gener ab9 shhen i0EL¢-nesnéxdeewutibel peoloknplesrertorehe) erfhbti PEFIE of the
i ngent i oprodtay deeinpartinafio@nonpee ahbdignayst @mlodira speeitheds applicati on,
conponenigesd2h G BdheiATOSHH €an 80]jcETainddl oS 8L & s3flalmebridgti ons. The
SOf_tWafem&hat.h%lﬂ{]%ﬁaecﬁﬁeegi%@%%ﬁ% tnel¥Pi £aLLY, bt 2EORD hSRdedkoa nultitude
of instructions that wll _ be tran ated_b%.tta e native conputer into a
machi ne- r&adab BT8P PRI ARt K “eXetUt 8b1€° 9 nstructi.ons. Al'so, prograns
are conpFR¥EARF Ty ABITESS AhT B4t PRI F Ut NrEs T RAY ‘8T heT #esSi de | ocal |y
t 80t he pPogr SPnREY daive) f diibid 2l FeraBlenEforsrt i ivred OF 4g4tReTiSE¥€I® However , it
shoul d beedippreei atbdpy Hatksamichipar dissedtardriarendlead-gi g thige) f oF | ows i s.
‘used nergkyi)f HroERRVRNEGRER: BNE cohfliisr ther ksmnentdaorons hetiwh, nokhbe |im ted

to use. S0l &L¥uchM ABHuSRESH filfepndRPideGatii ORcidend Wiiddsand/ or inplied by

such nornégéHuQEééEE%ns. The latter embodiment includes information downloaded

25 from the Internet and other networks.

In general, the routines exécuted to implement the embodiments of
the invention, may be part of an operating system or a specific
application, component, program, module, object, or sequence of

30 instructions. The software of the preferred embodiment typically is
.comprised of a multitude of instructions that will be translated by the
native computer into a machine-readable format and hence executable
instructions. 'Also, programs are comprised of variables and data
structures that either reside locally to the program or are found in

35 .memory or on storage devices. However, it should be appreciated that any
particular nomenclature that follows is used merely for convenience, and
thus the invention should not be limited to use.sqlely in any specific

application identified and/or implied by such nomenclature.

40



40 - 2 NOV 2006 WD 03/091829 PCT/ GB03/01674 10 PHYSI CAL VI EW OF

"ENVI RONMENT FI'G 1 depicts a block diagramof a networked system 10Q NOw 2008
whi ch enbodi nents of the present invention nmay be inplenmented. In general,
the 5 networked system 100 includes a client (e.g., user's) conputer 102
(three suEdMOxMIsENt conputers 102 are shown) and at | #&3GBOHE6Ber ver 104
(one such server 104) . The client g¢ggnputer 102 and the server conputer
104 are connected via a network 126. In general, the network 126 may be a
| ocal area network (LAN) and/or a wide area network (WAN). In a particular
10 enbodi nent, the network 126 is the Internet. The client conmputer 102

i ncl udes MMM%M{%—UM (CPU) 110 connected via a bus 126 to a

menory 112, storage 114, an input device 116, an output device 119, and a
net wor k i nt er face1 depicee aldiBck Bhggrianpift a bbcwderddceystdf 1c@nnbeiany device to

give i npWwninihe £l éh%rgreg&@%@ﬁtllag’%ﬁy ﬂ%ofmpgéﬁ@mde, @ deeyhoarde keypad,

light-
Igl o/ \F;?glgtt)wogk%sysggﬁ% ﬁglqﬁé%kgaéégﬁ tor(%esﬂgg%h f%@ﬁ%@%ﬁ%:‘%‘&%ce 119 can
|

be any d&Vfté&lt di°9pé‘t8ﬁt {ft 21% SIE‘WB) tfsg at 1838t one SRV LonvePF SHal di spl ay
screen. . SARtsOWgh: sHBwWALieRAPHUEsY 197 674 the sFﬁ’ﬁﬁt“?'ﬂ‘tdé\} té¥416, the out put
devi ce 1X@nmeated npud ndewprkd24.16 Iz gghetabe ttondivact 126 Fay bexadpdag, a di spl ay
SCreen Wakka agtwortt epinatd/drosiGhids erecnetwaridi(sph ay Inw bércaculant egr at ed

kgyboar d,eaiRers PREE RefRERARE LilsOfheUftckr@bi ned with a text speech
converter could be used. 25 The network interface devi ce 118 may be any

entry/exit deV| ce confi ureg02 nqucll % net wo cc%r;mjnnl I Q S 9 tween the
client conput&l 105 a?"lmcﬁ’ tHe SerVer Cohmptt er 104 Via t e ne 126. For
exanpl e, SPHEHS Vdr &k Pus ilAt éPf""a&‘%‘mdéle&e si‘i%g?réf/" bé‘“ d“ﬁ‘étt %"r‘ﬁe éa%rpt er or

ot her netporkeytnderfeadt?. e neMNoCy  ingerfstnfetjee £18. | Shepiwibrably a Direct
Aascess StieviagellPewshoe {ASD)ce tAldiouginuti to k= shienn casrwesilfyl e unit, it
coul d be rar GRiRLOAL IRk f kagda, anghtofenl efusablrest aEageadeyiees, such as
fixed di %geéikleé@@mimgnmyt OL86 o/ ALY 8Fayel ARGa AhL VERe cHOEDMAN Q. MEnDIry

cards, oL, ORLLGE! a1 Q! AgE, T&%%%%’ZQ% b2 ROLSLOLATRsdl4 goul d be part
of one vi r?ua di(fr €Ss. Space S rat (r}ar%o rLg secqndary

spanq 0
st or age GBYRES TR e dlsﬁoa(’%sirfﬁ is” re‘f era}br':gc ug _access rrermry
s@Pfi ci eAEYiye Y&r gBe COPHDIYG it afifi M EITE" zitjal SRR G EE>8F%a preferred
enbodi mefier Gkample,  tHEPLAK SRRSO N VAR FRFePTRE S HEmPYSLES i § défﬁr}\ﬂh as a single

enti ty, with an integratéd keyboard, or a speech récognition unit combined with a

text speech converter could be used.

25 : The network interface device 118 may be any entry/exit device
configured to allow network communications between the client computer 102
and the server computer 104 via the network 126. For example, the network
L . interface device 118 may be a network adapter or othef network interface
card (NIC).
30
Storage 114 is preferably a Direct Access Storage Device (DASD).
Although it is shown as a single unit, it could be a combination of fixed
and/or removable storage devices, such as fixed disc drives, floppy disc
drivés, tape drives, removable memory cards, or optical storage. The
35 memory 112 and storage 114 could be part of one virtual address space

spanning multiple primary and secondary storage devices.

The memory 112 is preferably a random access memory sufficiently
large to hold programming and data structures of a preferred embodiment of
40 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



shoul d be understood that the nenory 112 may in fact conprise a plurality -
2 NOV 2006 WD 03/091829 PCT/ B03/01674 11 of nodules, and that the rrem)ry
112 may exist at multiple levels, from high speed registers and € MHs208t
| ower speed but |larger DRAM chips. Illustratively, the nenory 112 contains
an oper awiowg/osgsdt em 124. 5 |l lustrative operating systressy o ch may be
used to advantage, include Linux and Mcrosoft's Wndows(r). Mre

general ly, any operating system supporting the functions disclosed herein
may be used. The menory 112 is al so shown containing a browser program 122
that, 10 when executed on CPU 110, provides support for navigating between
the var pbmeduieryerd thay4 tnBeTone At ﬁ*gy f8t otk ™ ﬁd?b%é%‘?lét f5%e or nore of
the ser vignhsspked refistereasnbotienmentlowéherdsd ows eyarpeo ghrameHiz®. i ncl udes a
web- based Graphical User Interface (GUJ ), which allows the user to display:

tHyhperb Text Wl%&&rgﬁog%ag&e(m%) 1i2nf:<|91rtgﬁlsl %nopévla{;ﬁugg%@&ﬂllb‘y: ; hOV\B\éer 15
e FOMB ro - pase (0] renderin
i OFRRET B, MEERED G Be LI Do Cora e o 40, ricd ’

1 on nsm e S rver e server

e
corrput er LigA E\MIBESARY i BAL® ar ¥ fgEd STt ‘é RF 2 ¥ to the client
conput er suW@ox tifg cbe dhrrfigns ﬁiﬁé1<§6¢MFei@qu‘?%Ps%4 20 is shown generally
conprising a CPU 130, a nenory 132, and a storage device 134, coupled to
one anot her byheanehtls 1336is MBdwDERSwA 23ndBAYidgCa drowsan G@EIrAG CI23SthARNDIY
syf fici epldVe o108 JnOCEtﬂ]Olﬂ) 416y REO AL SPF NGy AR ol pedvbsiCki es, of a
pref erreq, Sohodlen! 10 g£4}€o£&&zepechﬁvg&&ggas 1hal. 8r 6o.d eated on the

server conpu server ut er nerally under the
control ®FVEI 1%4perI§t PRy e 198 %rhnE 1£2 |1%°elrr§rmr 132. Exanpl es
of the - er¥ebasep iyarhigal 8?ﬁr1§83¥fﬁ6? Uget!r BN?(*F’) a&f’/ﬂad@er‘)ser ORI %epiay

M cr osof ixpey TWkndlevisoripncmae (HEMhe inffkanatighr e Mgemeengrf )Ly, dwyevsper at i ng

syst em capabloas&f psdgpgonti ngy bhendCui-asdd prgraesarabbedt hengirinatay be used.

(1 BM and, 5[ 400nRk & tFAdETREK S dAf thel SrOENALIRNEA 18USi ness Machines in the
United States, other countries, or both; UNIX is a registered tradenark of

the Open Goup in the Uni St ates .and er countries: Mcrosoft and
wi ndows are t §cf§f?§rrk%°m8‘fter%|°érm3§obfetp}?for ag%é ronge ?hematx]nl ted States,

ot her cotiitiess B bbth) 35 THE® methsPy 132 f the erver| feTuaEs *6he or nore
apdl i cat +OREOVEATRETIALAFOTRIBEER e FPh Ly |mﬁTC€P’f]a"8e P46 sWége appl i cati ons
140 and ddvécalst.r emplefier wre iapetdef e UG 1 MeoptvdiZe ™ edct s conpri sing
a pl ur al tdnjor0tacde’s tretityl Qisicibhal larg: resbtente atogramiogsntiidaes | n.vari ous
menory andusdu@kaAge:r deMiec€@Sed embodiment of the present invention, that are
located on the server computer 104.
25
The_s.erver computer 104 is generally under the control of an
operating system 138 shown residing‘ in memory 132. Examples of the
operating system 138 include IBM® 0S/400®, UNIX®, Microsoft® Windows®, and
the like. More generally, any operating system capable of supporting the .
30 functions described herein may be used. (IBM and 0S/400 are trademarks of
International Business Machines in the United States, other countries, or
both; UN'IX is a registered trademark of the Open Group in the United
.States and other countries; Microsoft and Windows are trademarks of

-Microsoft Corporation in the United States, other countries, or both).

35
The memory 132 further includes one or more applications 140 and an
abstract query interface 146. The applications 140 and the abstract query
interface 146 are software products comprising a plurality of instructions
that are resident at various times in various memory and storage devices
40 in the computer system 100. When read and executed by one or more

processors 130 in the server 104, the applications 140 and the abstract

query interface 146 cause the computer system 100 to perform the steps



40 in the conputer system 100. When read and executed by one or nore
‘processors 130 in the server 104, the applications 140 and the abstract
query interface 146 cause the conputer system 100 to performthe stZN8V 2008
NOV 2006 WD 03/091829 PCT/ (B03/01674 12 necessary to execute steps or

el enment s ¥OOHWYE2g t he vari ous aspects of a preferrerCGRIodioment of the
invention. The applications 140 (and,pore generally, any requesting
entity, including the operating system 138 and, at the highest |evel,
users) issue queries agai nst a database. Queries 5 nmay, for exanple, be

i ssued include | ocal databases 156, 156,,, and renote databases

1571. _157mecessapy [tp PSR FLERSF BF FoepEs §RodingbdE e (oS JOUF5HPEeTP) of 2

|| | ustr ataregdryed e@dtehabpdses iéntdape sTrewprdscapios b0 andateapase
nanagenergenggésiﬁm&mstlﬁgﬂfehatgx Qhageink3dhe dfpre:igenesadnl 38 asl, used
herein, the.jd ﬁwheQaE@Q@S% rsf &f @Jesqlt&l@xgéagéé gl us0f gt egardl ess 10

of St he partl %L” aranphgsge 1séuegp{nec§u gata%x es YSGQflSkl lalili%t{ gkt.)'! on, the
dat’abases{5 e ‘organi ze accor i Felrational schema

(accessi maéabd?e%ﬁflq]ﬁé*ﬂ "é’é}ecéﬁveééfcrﬁfﬁ’irﬁﬁ ot aﬁatﬂﬂfeéihé?rﬁa {dccessi bl e by
XML quer.ilB§ystrifduelerthetdseaiafgenti ore isBowmots P#iH tfed 4352%8sparticul ar schenm
and cont enmehgaatne& sxtensbEyn) 1164 Soheneasyeptds embley genekamidwn.asAssedsed 15 herein,
t he ter mhes€henme @eneniasidey ref@kstd anyacpacddionloardads raggaenent of data.

I n,one erﬁeomeﬁsa}hcuﬁélepﬂg%ale&p&&%ueﬂ bry tiewappt i1galk RSl 4bhaar e  defined

appllcatlon |es ssue cations

pr edef | nedcc(‘issbble hﬁ’a?og” THHES & Pt %‘F tt"haé1 g%‘ FTEat |(8?1csesi%6n%§r may be
gener at ed™f riUPESHLNSEVELFTH rF;?iatm(’%T‘tgom ip ek Hlﬂ’ﬁﬁf‘)“ r?aé‘ilfﬁ]éf case, the
queri es (schérar rg@dednoenpdartel rexagisigh st sakdmag pepieasty) umaewrc orsosed usi ng

| agi cal fHeedids wefdenedsdigmdi-heer@bstanBctrepuerty 4 pheitdce std4&gehant25

parti cul &, adche logical fields used in the abstract queries are defined by
a data repository abstracti on conponent 148 of the abstract query
interface 146, The abstract geuerl es areegxbec&t ed ?yca%mngnho B conmponent

150 whi ch transfog?r?s t T 4bS euertes 'n orm co usgegtent with the

physi cal FEPFaSERT AR 8F at"ﬁlelca‘élt"a Toht a?eClalcam" e or'c of "t he 30
da?toabase§a‘11569@5‘73“1“1’hé4%pp"fh|ec‘&‘ﬁ’d‘-‘ﬁ brgeed by ﬁ@%laf’li’ldéf‘il@ﬁs iﬁ‘? ‘“é’h&et he
abst r act pgefefineadntieef.atadldBediee kot thehe d@stichbieds Witfh oF eRerkénce to FI GS.
2A- B. ‘| n gteneraentbdira®abse & en@nt &.9f, asqquibmpyt)ar en sipdet tased ty a user 35
t hrough @uéraphireflrrdéSed nkhth @rsac8s{x@ll ueribe ) CanRt etbodh ddieg GUIs i S
gener at eq hy..1 Nge ARPAL: CALINGR) arkdDace! Quedy RAFdrkL! 846 €FRodi ment, the GU

.25 particular, the logical fields used in the abstract queries are defined by
a data repository abstraction component 148 of the abstract query
interface 146. The abstract queries are executed by é runtime component
150 which transforms the abstract queries into a form consistent with the
physical representation of the data contained in one or more of the
30 databases 156-157. The application query specification 142 and the

abstract query interface 146 are further described with reference to FIGS.

2A-B.

In one embodiment, elements of a query are specified by a user
35 through a graphical user interface {(GUI). The cbntent of the GUIs is
generated by the application(s) 140. 1In a particular embodiment, the GUI
content is hypertext markup language (HTML) content which may be rendered
on the élient computer systems 102 with the browser program 122.
Accordingly, the memory 132 includes a Hypertext Transfer Protocol (http)
40 server process 138 (e.g., a web server) adapted to service requests from
the client computer 102. For example, the process 138 may respond to

requests to access a database(s) 156, which illustratively resides on the



content is hypertext markup | anguage (HTM.) content which nmay be rendered
on the client conputer systens 102 with the browser program 122. v

. Accordingly, the menory 132 includes a Hypertext Transfer Prot ocol (thzﬂg
40 server process 138 (e.g., a web server) adapted to service requests from
the cliemwocmmae er 102. For exanple, the process 138pgregsosespond to
requests to access a database(s) 156,;which illustratively resides on the -
2 NOV 2006 WO 03/091829 PCT/ GB03/01674 13 server 104. Incom ng client
requests for data from a database 156-157 invoke an application 140. \Wen
executed by the processor 130, the application 140 causes the server
conput er SPEYRTt WiperlPerming Kbieat diseuesks taT SakinfETeRiBERARRY o fid U ar i ous
aspects ohvekeprrebenliedienbedi ndnt egfcuthe b Yheawerrsspnviéht Fom, i ncl udi ng
accessi Ngpphratiahalasaisds 1hbsdbé cbdfpueaeloeanﬁ'rmeﬁtt,hetshepsappl i cation 140

Corfpr i Se%lénegtyre%adwn&thewarr\(b@st SspeC@NE QUE.Ldat 04 Ribddnd oebarent s, whi ch

then I;cesnegxgrl ventp!o 1nc9u Wsearcces Erpgg nlia’]t% ase erl?G tl'jﬁ‘? rﬁ'lnprli e dat abases
15 are accesse Vlalih g | cat % 903|tory abstraction
&ci ¥

conponente™#8m s fé‘ecaﬁ’ﬁf’lc El‘r° a4 °t°ﬂp%i‘ F%Sa‘fluﬁ?lhé &t on identifying

t he dat alfaé@gu’&?nEOaP?ﬂlﬁgmﬂ%eﬂ%{ta i herrecthep BT TR st BT erbodi ment
will be rdeserilded iWreraoihe wedte fathedsgow. 15F|aGe abcessedprielteone

har dwar e/appfikts@ios 1RoNfthgukat irepsiEy tabecrdbeinetompsdoest chd emt conputer 102

ang serveL,Goiudt @tn 104ocaENdROsHENL S 16k iba i ryiRh @:eMackiavent i on can apply
. to any COITP a&gmgethgaéaqmroebecQggracq}égat lI‘ﬁ)lrL 1attgxga;&l§ud§'§e§xtq‘fllmgt her the

conput er stens are c I -user conputing appar at us,

si.ngl e- usdé TRtk &t 2P ﬁ"stal]()r}JeLOé’tV\Drk appl i ances that do not have

non-vol atile storage of their own. Further, it is understood 20 that while
reference i s medel e mparlvi vl depm&waaﬂgea@esr,atiimlfwﬁm HTM., the

i ngent i Oretworre clilefit tethbute aoPpaid ertkarcohmnguage, Stoadicarte of the/er si on.
Accor di N@k¥senPahS@RSorSKid Lgdyidd ifecabiravid har@engpBinteqi-baiont he invention
i's adapt @Qgsa%ai&s%fh@ﬁetﬁar chéna,@geuag;%%a@saewéémp@&a@@ ABEKUR.: | anguages and

that Lhe Lienl) OR.Lo.2) 30, A0ARLARL S TULULE CNANGSS: LiRadR RALL T Cul A
AN u ’es u|9,re entf nown. Likew se,

mar kup | 301 upk
the http §é‘r°\?q}‘wf)r”85 §§ati§%5t?1ra\5\/?ﬁ°f thﬁG rerel’y =3 P1usirati ve and
ottRer entsbthi WEHEsTeAtEERfRds (89S (P FET ARy ‘Wﬁlﬁ\ﬁh 1%fi?&iageﬁnk1ﬁ8]v\}r‘? otocols are
cont errpl ATEd . tIBOINVEEiCALLS RUNTI RE: oF| BV G EIv RONWENT eF|sG314290°B show a
pl ural i t yeofion Nt Brcpediatnd wospenantedofn tirearty Rildntecommiza thetghelance. with
a preferngetnerod aRiprabIthe s@BUestUpglanGidges Vs (w10.as @AEma@kurt he
appl i cat il%aéeéog.ndi Sl €She A BRI Y¥n 29231§§ agé?;;tiaﬂl%dfuture changes in a .
25 ‘particular markup language as well as to other languages presently
unknown. - Likewise, the http server process 138 shown in FIG. 1 is merely
. illustrative and other embodiments adapted to support any known and

unknown protocols are contemplated.

30 LOGICAL/RUNTIME VIEW OF ENVIRONMENT

FIGS. 2A-B show a plurality of interrelated components of the
invention in accordance with a preferred embodiment. The requesting
entity (e.g., one of the'applicaﬁions 140) issues a query 202 as defined

35 by the respective application query specification 142 of the requesting
entity. The resulting query 202 is generally referred to herein as an
*abstract gquery” because the query is composed according to abstract
(i.e.., logical) fields rather than by direct reference to the underlying
physical data entities in the databases 156-157. As a result, abstract

40 queries may be defined that are independent of the particular underlying
data representation used. 1In one embodiment, the application query

specification 142 includes both criteria used for data selection



35 by the respective application query specification 142 of the requesting
‘entity. The resulting query 202 is generally referred to herein as $BV2%B
"abstract query" because the query is conposed according to abstrag
“(i.e., logical) fields rather than by direct reference to the underlying
physi cal Wapvxss1®ities in the databases 156-157. As aPGTesRIBOI67a@bst ract 40
queries may be defined that are indepgndent of the particular underlying
data representation used. |In one enbodi nent, the application query
specification 142 includes both criteria used for data selection - 2 NOV
2006 WO 03/091829 PCT/ GB03/01674 14 (selection criteria 204) and an
explicit SprEttincariteniaot?¥ MadfineP®iitis eIt ifhad PFELatH tala

speci f i catetome@06tuyasida onediliecas ednedsi drased ion enhe Fel@Oien SrifReid ogi cal
fields spaeified by the application query specification 142 and used to
conpose the abstract query 202 are defined by the data repository

abst ract i on anp?n%el@glﬂf Choc! OGNS 8) ol NG, 1301k SRO BV es DS act | on

corfponent 148 tron as at may be

used wi t hi‘h &< é?)f°("e°“‘§°se f}}?eabéﬁéatcfa%‘fery a&r 92 %me E{Ieg d% ‘40 the
appl i cat i TGROSEAQFYt 8PSS PRAEE F1y coPPREE | 48f of D @&‘Eeéalselt’é%fi?rd‘nreé’ﬁﬂlté’ﬁ%m fy the
form of raswlactidat @npatent netl ekreasy anfreryionperaseont Pheal dgertkl fi el ds
are defi nad: imagdepandentikyinof suéie under kyd asscdatragueepresensaie oy bei ng used
i et he datth@ba%§§§aé-§§ 143740 E;!SE%E?)byrlalel'lgmfd}gdﬂﬂeé‘ehgci1&rpalbf sh&diBpadnt hat are

| oosely cgupled i thtaumglrneMgm da o, SRLSS Al atrhgqoglﬂél Im.general, the
dat a rep05|tor a stracél Qn gg& g 1 m ‘%(3 i esentagmﬁ uralltgdof fleld
speci fi caftrFodrﬁ SES T8 1Y (83 S8 And §5r§ Ve own

eln%
exanpl e) ,incHie] $Acebasar L SFafar FBYFeP 2R i M TR t° BT B § 208

Speci fi caﬂJObyelya:Oflp@Iddtosp@cwfqu?aftlmﬁa*iasf%feﬁﬂ“élﬁdmf or -20 each logical field
aviai | abl e for conposition of an abstract query. Each field specification
conprises a | egigedlraf] ehd aBameep?dtbry 28822ct2d03ompdAE4, 148240brisel | ecti vel y,
field nane,210);.gnd mlaﬁgalf@éa%n@%%ssm?t hodl, 3883ana 2522¢iR123, 2f12,,,

(2|125 (col lhECth!éwﬁ% °F2?§C€ S8 {rgg ectlvéthZ)) ref'lépr%datccgs§ gg; hods associ ate

physi.C dat a
representsﬁf'fléhcaﬁﬁf’, ,2(291429“"21{%,“11% e féla]t ! 1 aeigh iS on ydfs f?ge dat abases
158) . By opehy 1eicp} Ifetd At bibletidb Cd’é‘i"é”rlé’br"ésaélnfhmfgf?fﬁsq“& wn, an XM
dat a repriésenseeci birapionicogprises pelogttadniiel Haeme #pr 85ent?di 01102142,
However, 2ihe (@hysiccedlyddtala speesentaad iaores2doiatadnaicest esthpi@ti2any ot her
dat a repr@seniiat,i onz2, KB cOrlebilkEiWsccts canbenpd)at @de adBess
methods associate (i.e:, map) the logical field names to a particular
25 bhysical data representation 214,, 214,.214, in a database (e.g., one of
' the databases 156). By way of illustration, two data representations are
shown,.an XML data representation 214, and a relational data representation
214,. However, the physical data representation 214, indicates that any
other data representation, known or unknown, .is contemplated.
30 . | .
~Any number of'access methods are contemplated depending upon the
number of different types of logical fields to be supported. In one
embodiment, access methods for simple fields, filtered fields and composed
fields are provided. The field specifications 208,, 208, and 208;
35 exemplify simple field access methods 212;, 212,, and 212, 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 illustfation, the simple field access method
212, shown in FIG. 2B maps the logical field name 210, (“FirstName”) to a
40 column named “f_name” in a table named “contact”. The field specification
208, exemplifies a filtered field access method 212;. Filtered fields

identify an associated physical entity and provide rules used to define a



Any nunber of access nethods are contenpl ated dependi ng upon the nunber of
different types of logical fields to be supported. In one enbodlfgﬁg
access nethods for sinple fields, filtered fields and conposed gmﬁre
provided. The field specifications 208, 2082 and 2085 35 exenplify sinple
field acoeggiasshods 2121, 2122, and 2125, respecti velor/GBogiwpl e fiel ds are
mapped directly to a particular entityy in the underlying physical data
representation (e.g., a field mapped to a gi ven database table and col um)
. By way of illustration, the sinple field access nethod 212, shown in
FIG 2B maps the logical field name.210, ("FirstNane") to a 40 col um named
| f-nane' HaRtiEuiaihFsAR P8 ot beRD i HAP “the TS #op b |93t PRRIEFIEATPBN A2083
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physi cal TF%‘“&?%s‘i A ﬁes 8?( F ss‘szllélnthse a.l d“%gata r?presfenp tlonacr:“?‘:yess met hod -
defi ni ti ¢A™PYER t hits twayxampﬂﬁfl&%ﬁtaﬁ I&‘h Fods ??6‘?°5€9<|féfldi freehe

under | yi mgtiddgt 2l2r eprsesenfediceh thely naveri3dt edpeInfscadea” éranple illustrated in
Fh& 2B t-heewosposed. f nedtdeacgesde inet hoitks 2B23fikbpshithes kogeswl b¥ i el d nane
2103 " AgeLnDecrdes toeiSridgeladeny s/skles cdnethwer exanple is a sales tax
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dat es, deci na 0 I acl ta Jmay vary
Accor di ngF§e> i 5°5Te “”ﬁ%ercfl nent’ - °f hthe “n ef'a’specificatiohs 208 i ncI ude a
tyfe att Fb‘iftié“g\%h ¢h ﬂnéfﬂ“‘éﬁ‘ilg‘e‘t%e”‘feoﬂ’fé‘f SB‘F lfhcé‘ttﬂﬁ‘ﬁezrolay’l“ﬁbf 8t a. However,
i n anot hérrerbodburenthick Hefkpgta thofamat off titewireivdns pEéi f i"eWFons 208 is
di f f er entinfanorher hebasigeni. atieddaradenrhyt pY tphyselcatredaftiaztipre W ¢h case an
access et fRdentStFoaS{RNSIsbt 1 tEDunde@l yilhBi ghgsidat @atd) trhehiphofaes ahor mat 25
‘assuned laxcéstgqnewaauesstrgagn&rﬁluasr rEbUSind B 2GL €8S pFBRthadmaboul d
pr ?f er ablagsum g\lgyv\én reqeesmlt)g % that aTllxu% 6&%@%’3@954&%?@ sl?b%?é)r di ng tot he
preferably know what format of data is assumed (i.e., according to the-
logical field) as well as the actual format of the underlying physical
data. The access method can then convert the underlying physical daté
into the format of the logical field.
30
. By way of example, the field specifications 208 of the data.
repository abstraction component 148 shown in FIG. 2 are representative of
logical fields mapped to data represented in the relational data
representation 214,. However, other instances of the data repository
35 'abstraétion component 148 map logical fields to other physical data
representations, such as XML. Fufther, in one embodiment, a data
repository ébstraction component 148 is configured with access methods for
procedural data representations. One embodiment of such a data repository
abstraction component 148 is described below with respect to FIG. 8.
40
_ An illustrative abstract query corresponding to the abstract query
202 shown in FIG. 2 is shown in Table I below. By way of illustration,



logical field) as well as the actual format of the underlying physical

data. The access nethod can then convert the underlying physical daia i nto
the format of the logical field. 30 By way of exanpie, the field ~<NOV 2006
specifications 208 of the data. repository abstraction conponent 148 shown
in FIG MQ9¥98&hresentative of logical fields mpp@8TIBIHUEM represent ed
inthe relational data representatign 2142. However, other instances of
the data repository 35 abstraction conponent 148 map logical fields to
o?ﬁt;e(r]I physi cal data representations, such as XM.. Further, in one

enbodi nmen a data .repqository a raction . t 148 is nfigured with
access .rré%%gatsa fe rosuﬁrn(’)@g%tlfra% 1o gt%g lrse%erfé%egn?sggggﬁgl wgv%arhb%gi megt of such
a data r @puei torieee dBEtReatte oY RYAPGHAEnt 148 is described bel ow with
respect to FIG 8. 40 An illustrative abstract query corresponding to the
abstract pfiery - @egy ¢howbein FIG 2 is shown in Table | below. By way of
ilfustration, - 2 NOV 2006 WO 03/091829 PCT/GB03/01674 16 the data

reposit opy; abgkhaekiom otA8 is defined using XM.. However, any ot her

| anguageormy dbeQuesating epregbuatvhaGiestNEABE EMdry* ANQUESR¥MEXAMPLE 5 001 <?xni

ver si on=003 0""MsG@N2 OR[State/8EY->st ri ng representation: (FirstName = "Mry"
AND Last ‘-Quel racf@®zoon") OR State = "NC'--> 004 <QueryAbstraction> 10
0_6% <Se|§ iorfgg :ﬁ;ﬁn@&%;“h@n internal | D="4"> 007 <Condition

fi el d="Fpgzst Nam&ondhi fick=HirsiNErRe" operditeEQNakY="MarP08 internal | D=" 1'/> 009
<Condi ti ogs fiibrembltast Name" operat or="EQ' val ue="MGoon" 010

i nternal P@&="3" ¢Gehdloe fiekt=0stNaNDopeeataC FE| veluer M@t </ Condi tion> 012

<Condi ti B filef —nD'E'. deiarerye ANP GrCoNEP >y al ue="NC' internal | D="2" 013

rel Qper aply =" O ogﬁgog%%%i:%%t%%e OA-eet SRIORE! B2 015 <Resul ts> 016 <Fi el d
name="Fi bt NoaBperator." hRlohL I

014 </Selection>

nanme="Last Nane"/ >

20 015 <Resuits>
016 - <Field name="FirstName"/>
017 <Field name="LastName"/>
018 <Field name="State"/> -
019 </Results>

25 020 </QueryAbstraction>

Illustratively, the abstract query shown in Table I includes a
selection specification (lines 005-014) containing selection criteria and
30 . " a results specification (lines 015-019). 1In 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 speéifipation is a list of
£ abstract fields that are to be returned as a result of query execution. A
\'55 result specification in the ébstract query may consist of a field name and

sort criteria.

An illustrative instance of a data repository abstraction component
148 corresponding to the abstract query in Table I is shown in Table II
40 below. By way of illustration, the data repositdry abstraction component
148 is defined using XML. However, any other languaée may be uséd to

advantage.

TABLE I1 - DATA REPOSITORY ABSTRACTION EXAMPLE

45
1[0} <?xml version="1.0"?>
002 <DataRepository>
003 <Category name="Demographic"> .
004 <Field queryable="Yes" name="FirstName" displayable="Yes">
50 005 <AccessMethod> : :
006 <Simple columnName="f_name" tableName="contact"></Simple>

007 </AccessMethod>



018 <Field nane="State"/> 019 </ Results> 25 020 </ QueryAbstracti on>
II'lustratively, the abstract query shown in Table | includes a sel hb n
specification (lines 005-014) containing selection criteria and Soefa V2006
results specification (lines 015-019). In one enbodinent, a selection
criteri olWeeM81sgts of a field nanme (for a |ogical fi dCAGBOHIEBNpari son
operator <, etc) and a val ue expressihon (what is the field being conpared
to). In one enbodinment, result specificationis a list of abstract fields
t hat ?re to be returned as a result of query execution. A 35 result
specification in the abs u may consist of a field name and sort
criteri aoogkn I|J,+I$DP§P?$9£VP rq> é‘&’ﬁf a data repository abstraction

Conponentmo 148 4 QIBE&&BE‘W&!%M RN AR lidpRgdbedvery in Table | is shown in
Tabl e Il 9140 be MeBy-0f 11 lustration, the data repository abstraction

componento1d48 is deJSlnrp@CboumnmeXMbamd"ImMeNMer"cmwl “oy$replel anguage may be used
to advat@'ﬂ?&ge TABIAECEQSSIMelhOQATA REPQCSI TORY ABSTRACTI ON EXAMPLE 45 001 <?xm
ver si on="0 40"’7> Dpe basatyaReasT{I¥rey> 003 <Cat egory nane="Denogr aphi c"> 004

<Field q yabl PR~ naeL S abl e="Yes"> 50 005
</§gcessN§q od> 08’% giﬂghg%coaﬁunﬁhwane—lagﬁﬁaﬁé@y

t abl eNanmes8 cont act "<siﬁab8|cmprhmmegeﬁte%Messmtahbd/SimpleQ NOV 2006 WO
03/ 0918291PCT/ GBO3IAGeSMethad> (008 <Type baseType="char"></ Type> 009 </ Fi el d>
010 <Fi elOgP quer yaplYeeLapRrbPeARETYRESt Nane" di spl ayabl e="Yes"> 011
<,_9L\ cess od>ﬁ é <S| npl e col umNane="1_nane"
IeNam@— C QUiaefRkpogitoysl Mpl e> 013 </ AccessMet hod> 014 <Type
baseType—"char "></ Type> 015 </Field> 016 <Field queryabl e="Yes"
name="St ate" di spl ayabl e="Yes"> 10 017 <Ac ce t hod> 018 <Si npl e
col umNane=" s*flﬁtg' SPU5| ENAHREH @S At 32 & $§A@ exdplicying o 1

embodiment of the operation of the runtime component 150. The method 300

207 is entered at step 302 when the runtime component 150 receives as input an
instance of an abstract query (such as the abstract query 202 shown in
FIG. 2). At step 304, the runtime component 150 reads and parses the
instance of the abstract gquery and locates individual selection criteria
and desired result fields. At step 306, the runtime component 150 enters

25 a loop (comprising steps 306, 308, 310 and 312) for processing each query
selection criteria statement present in the abstract query, thereby
building a data selection portion of a Concrete Query. In one embodiment,
a selection criterion consists of a field name (for a logical field), a
comparison operatof {=, >, <, etc) and a value expression (what is the

30 - field being compared to). At step 308, the runtime component 150 uses the
field name from a selection criterion of the abstract query to look up the
definition of the field in the data repository abstraction 148. As noted
above, the field definition includes a definition of the access method
used to access the physical data associated with the field. The runtime

35 " component 150 then builds (step 310) a Concrete Query Contribution for the
logical field being processed. "As defined herein, a Concrete Query
Contribution is a portion of a concrete guery that is used to perform data
selection based on the current logical field. A concrete query is a query
represented in languages like SQL and XML Query and is consistent with the

40 data of a given physical data repository (e.g., a relationmal database or
XML repository). Accordingly, the concrete query is used to locate and
retrieve data from a physical data repository, represented by the
databases 156-157 shown in FIG. 1. The Concrete Query Contribu;ion
generated for the current fieid is then added to a Concrete Query

45 Statenent. The method 300 then returns to step 306 to begin processing
for the next field of the abs;ract query. Accordingly, the process



019 </ AccessMet hod> 020 <Type baseType="char">Jfype> 021 </Field> 15 022
"</ Category> 023 </DataRepository> FIG 3 shows an illustrative runti b0V 2008
met hod 300 exenplifying one enbodi nent of the operation of the runtine
conponent 150. The nethod 300 20" is entered at step 302 when the runtine
conmponenWOIB@%18¥cei ves as i nput an instance of an ab$CT&83/0geiéry (such as
t he abstract query 202 shown in FIGg 2). At step 304, the runtine
conponent 150 reads and parses the instance of the abstract query and

| ocates individual selection criteria and desired result fields. At step
306, the runtine con‘gonent, 150 enters 25 a IooFblg?corrprl Si ng steps 306, 308,
310 and S1P¥eF 8F spPocsdt dgeedeh (gt &psh Jaw aere Ptert 478t at ement
present Rystrdrs @lssyr Abtrebpuepytriputérepyditperial diopgpna Wathe S¥EPe@ti on portion
of a ConeieteoQuepsrfotmedone enbodi nent, a selection criterion consists of
a field nane (for a logical field), a conparison operator <, etc) and a

vaj ue expression, (Wialng s B 3aLlakd Being SOMALL: &i0)uuef, SeD 308, the
runti me conponent m,a S on criterion of
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physi cal 1dai@ Eleposikiniys arepuesendiaddiynichen foat atases Eb6it&y shown in
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query t otHgeCqperdterquery, Statement. Once each of the result specifications in
the abstract query has been processed, the query is executed at step 322.

25 o One embodiment of a method 400 for building a Concrete Query

Contribution for a logical field according to steps 310_and 318 is

" described with reference to FIG. 4. At step 402, the method 400 queries

whether the access method associated with the current logical field is a

-simple access method. If so, the Concrete Query Contribution is built

30 (step 404) based on physical data location information and processing then
continues according to method 300 described above. Otherwise, proceésiné
continues to step 406 to quéry whether the access method associated with
the current logical field is a filtered access method. If so, the
Concrete Query Contribution is built (step 408) based on physical data

35 .location information for some physical data entity. At step 410, the
Concrete Query Contrlbutlon is extended w1th addltlonal logic (filter
selection) used to subset data associated with the physical data entity.

Processing then continues according to method 300 described above.

40 If the access method is not a filtered access method, processing
proceeds from step 406 to step 412 where the method 400 gueries whether

the access method is a composed access method. If the access method is a



5 After building the data selection portion of the concrete query, the
runti me conponent 150 identifies the information to be returned as2aQy 2008
result -of query execution. As described above, in one enbodi nent, the
abstract query defines a |list of abstract fields that are to be returned
as a resulMO®P18ifery execution, referred to herein asPEl/GBEEI44 10
specification. Aresult specificationgin the abstract query may consist of
a field nane and sort criteria. Accordingly, the nethod 300 enters a |oop
at step 314 (defined by steps 314, 316, 318 and 320) to add result field

definitions to the concrete gue i generated. At ste 6,. the
runti me c%%%%egnicci%m‘?t%i ‘tpP {iysrléaglu?‘igc 3 1% o R ae e(af?oﬁlf%ﬁ%l]ar esult 15
speci f i cat$i6ren6f rhereatrsPesset HigHe £y F 1 oF HE H&P%Fdr%'ﬁo’éﬁtfbar"ﬁd dbstraction
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bui lds (as %eepate% pPocERNG] &l QR GONILERHL T:0MdcRa L4 SAPELE] §Le auery

20 t hat dse§ I es ysical "l ocatiron o ata to be returne

| ogi cal 8% t fleld At step 320, Concrete Query Contribution is then
added to the Concrete Query Statenent. Once each of the result

speci fi cati ongfithe gdqessaberhpdds mpuer yopasedharaspmerhedsehcessiagquery i s
exscut ed @bcsdaepirdrZtep 252 Enestepizogi merb OB & rekbedcad00: boranpui | ding a
Concrete fuer ﬁc@@tﬂétmé%'@ﬂe; Qbn@mp12giLat efbskfbnas GOr @iengetaest eps 310 and

318 is dlﬁf{g& Qr?d mwteberr eE}?OQ(l:@ qu‘mEérgtoo% t]’A‘: é&ﬁcﬂm%g’a Ehe met hod 400

gueries e Cce hod. assocl a current | ogi cal

fieldis °nt‘:§"pg'?)ﬁeg lé’c%éss ﬁ%? fod: =1 % avatlkgb EohET et met&ﬁ r¥ Contribution is
built 30 SLEBE"RI4) FBASEYPOR ﬁﬁfs%réllc“dé’f EheEE LY ST REAFETF and
pridcessi mypthdtsnareceneti nie snadedredbafgnens . methedre3eedesscrstbedd wlsove.

Qt her wi Setilperes essessgnetBant aruesdt 0 step 406 to query whet her the access
nmet hod associated with the current logical field is a filtered access
‘method. 1f so,tHe. . CROCLENE, QIEhY bféomécreggu;ltgnpérgoﬂua Idgta( stE-408) based on
physical gay qoglcéllfqg?at gpe@ intor naLi on.fo i SQPE PAYST £ ungﬁi% ntity. At

step 410 re ributian s ex itional
|o§| c (fl‘?’f'sma1 ePect%non em%amfenE $&t° 3atcé’lmélersld’(’:1 1at %ecff the physi cal

data ent i%§" re?‘?‘e&’é’&?cﬁﬁsst ﬂ%“r‘i‘%d’ﬁf’l ﬁﬁéglﬁciﬁf‘éﬁrﬁ"ge PBe%CPHBHb%‘b‘G“descrl bed
above. 40°rfa fppicakEeds FREPTBAT its THotmeahdd #{0er 6T w¢ewds 8% hod, processi ng
pr oceeds dengirs sinepry4B6 pefosttedpas] b ewhior e tiivedimsehodoU@@inguehe es whet her

t he accessepetitndsdssamm CONPAS ethsag s Sofied. frbf thbh@oaeeesseneet hod is a -

2 OV 20Q8ys: M0, Q3LD1829 BEHF03MD1844a11 91 160D e0RE GesS Rt hod, the
phySl cal qqg;yalL %ggg‘ultgcp ai ert:e;?qg{' Sbkbz:gdrgje,dif the format of the logical

field definition is the same as the underlying physical data, no

conversion is necessary.

30 OTHER EMBODIMENTS OF DATA REPOSITORY ABSTRACTION COMPONENTS

In one embodiment, a different single data repository abstraction .

component 148 is provided for each separate physical data representation
214 (as in FIGS. 2B and 2C). In an alternative embodiment, a single data

35 repository abstraction comﬁonent 148 contains field sﬁeéifications (with
associated access methods) for two or more physical data representations
214. 1In yet another embodiment; multiple data repository abstraction
components 148 are provided, where each data repository abstraction
component 148 exposes different portions of the same uhderlying physical

40 data (which may comprise one or more physical data representations 214).
In this manner, a single application 140 may be used simultaneously by

multiple users to access the same underlying data where the particular



reference in the conposed field expression is |located and retrieved at
‘'step 414. At step 416, the physical field location information of t+eNOV 2006
conposed field expression is substituted for the logical field references 5
of the conposed field expression, whereby the Concrete Query contribution

i s gener ¥ed/092%cessi ng then continues according to PREVEGRIFOBOO descri bed
above. If the access nethod is not a,gonposed access nethod, processing 10
proceeds fromstep 412 to step 418. Step 418 is representative of any

ot her access nethods types contenpl ated as enbodi nents of the present

i nvention. However, it should be understood that enbodinents are
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25 Referring now to FIG. 5, a logical/runtime view of an environment

500 having a plurality of data sources (repositories) 502 is shown and

illustrates one embodiment Qf the operation of a data repository

abstraction component 148 in such an environment. The data sources 502 to

be accessed via the data repository abstraction component 148 may be

30 local, remote or both. In one embodiment, the data sources 502 are
representative of the databases 156-157 shown in FIG. 1. 1In general, the
data repository abstraction component 148 is similarly configured to those
embodiments described above. As such, the data repository abstraction
component 148 has logical field definitions and an associated access

35 method for each logical field definition. However, in contrast to other
embodiments in which only a single data source is accessed, the access
methods are now configured with location specifications in addition to
physical representation specifications. The location specifications
describe the lccation {i.e., the data source) in which the data to be

40 accessed (i.e., the data associated with the logical field definitions) is

located. However, in one embodiment, it is contemplated that some access



portions of the underlying data exposed to the application are determ ned
by the respective data repository abstracti on conponent 148. Thi s_ég@\z%
enbodi ment is described in nore detail in co-pending United States b
Application (Attorney Docket R0OC920020088), entitled "DYNAM C END USER 5
-SPECI FI C VOUSTEM2ZATI ON OF AN APPLI CATI ON' S PHYSI CAL DATTAGHOAYIER THROUGH A
DATA REPCSI TORY ABSTRACTI ON LAYER' apgd assigned to International Business
Machines Inc. In any case, a data repository abstraction conponent 148
contains 10 (or refers to) at |east one access met hod whi ch maps a | ogi cal

field to h S|calbdatg To this e d as illu trtaltoed I n th&nforegm ng
embodi medES %S tRY D5 eRELURET KO TS  HeS @ i Be S “hishs Py MEESEE"ARd nmani pul at e

t he phys@ééﬁ“ltrtép? a8t {R orrubte: data that corresponds to a |ogical field.

15 I n one enbodi nent, the data repository abstraction conponent 148 is
extended to i m:lgudﬂanlesmi ptshews afe appTidakiql L4, t sheofbstaica ey ces t hat can
besl ocal sﬁgtq/f%tmnsm Duits6 0 eRE4 08 S o RBLW kn&RYi1h OANTB N uerkhe data sources
can be USI chlfgcanytlnt)l r&ll)%ge agi rgfx;sflﬁ rgnibsgx%tt@lo;le%%ﬁlgcﬁaggé q£é§G§ danjdmaﬁjat a access

technlque 1S ]S acco configuring the

access nePHsas fd?ldlshté’ gErs® l’"@bhc‘)’ 't 8Py tl%fbﬁ:mra mr‘l’onec“ct)rrponent 148 with a
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dat a r epesiuleryidabstduant-boredcodponesturdl4Bades istevithasl.y configured to those
enbodi ments descri bed above. As such, the data repository abstraction

conponent 148rohaasl 891' Cale aprﬁcthﬁfh'a'Je'fQﬂa% #20:.20 AQAssoehatedraccess 35

met hod for eac |0 Sfield def |fg(!_ L on, ,.Hawey Cohtams(&g ast to other
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225NO‘/ 2OgﬁaliMi%ll@@.18§90PQ£;@g3/thl@ZA repository abstraction component
148 governs the information available for use by the application 140.
Addition of new logical fields, presented in a new local or remote data _
source, are thereby made available for use by applications. Each of the_
access methods 506 define the mapping between a logical field and its
30. physical representation in a local/remote data source 502. This

relationship may be understood with reference to FIG. 6.

FIG. 6 shows an illustrative abstract. query 602 comprising a

. plurality of logical fields 604,..604, (collectively the logical fields

35 604). Each of the logical fields 604 are related (represented by lines
606) to an access method 608,..608y (collectively the access methods 608) by
the definition of the particular data repository abstraction component
148. Physical representation information in the access methods 608
includes the name of the access method to be used (here represented as

40 raccess method for F1”, “access method for F27, etc.) and a plurality of
parameters to be passed to the named access method and which describe how

to access the physical data associated with the logical field. 1In



21 methods may be configured w thout |ocation specifications, indicating a
‘default to a local data source. In general, FIG 5 shows the appl_igﬁél\,g@
140, the abstract query 5 specification 142 (also referred to her b
the application query. specification), the data repository abstraction
conponentwalm®sBrssed to map |ogical fields to accessPapGh@dsg’sand t he

runti me conponent 150 responsible fgr converting an abstract query into
one or nore data access requests supported by the data repositories 502
contai ning the physical 10 information being queried. In contrast to sone
enbodi nents descri bed above, the data repository abstraction conponent 148
and runt Perereonpisherpraretsr IClpfese Boatos RGHTSCHULEY ¢ 8" support the

defi ni ti oeplaadiguer shegfocatcggpgahetki €ty hopi TRjersd ool red data that nmay be
di stri butedeass ass; £ il ibh Plaga loes@! adRed Paramer @t eephysiccadcedattte r eposi tori es
502 gal5&u£¢f%ééﬁgnlét$9e$§£§hg ﬁﬁ%k@@ﬁ%/&ﬁﬂﬂkﬁtqgﬁiﬂ&@ﬂﬁaes Foﬁ)'agd whi ch
may be accessed via _a nu ude of query- e r ural base

i n%/erfacé%p.r?sfeéltth“lfcs’méﬁl,,n rthﬁ‘g SopiT &5t iisl)f)r"fé{lltgglsedg‘?‘clggesEl)irfglg(?tdat a requirements
in ter mBNEECA NS ALSPPEEP  Ghery specification 142 which contains query 20
sel ection and/ or update |ogic based on |logical fields, not the physical

| ocati on or repuesetivatembriioéntshi@ adrual datat EresivoiweFtrafiecondat a

r eposi t Okympahslr 86tind e MROARBLgulds wednprbsasol egictalcatioglaiadefini tions
59?’ and heACLEo WQrégﬁeéegrqoe%st! Qg adda L!eejsl{i)wn Therdcoghcal field
definitions 504 descrihe;the |ogigal  fields.aye Lahl g farpbise .y the 25
applicatton 149."Th one aspect , qtheh ata repository abstractlion conmponent
148 govePET 41T APBPIALT SR HVATT dbi'e® fF6r° USE by %"/le a C{i,catl on 140.

Addi ti onThsf firady Iregifésation dPYds FPELARtBF PHEAHEN At (6F 'Y envte data
source, &tettfied dlgya firld rawai0AbICoedigRatinaetrringipr| a2t PH1I8Y 2Each of the
agsess neidods «5Q6caeftiearod. herhaappodigtdicstavesnmechbdgrealof iel d and its 30
physi cal «f;gpl&seRkat iRl chiing the€ahé esmE netiRddai € aWiam 5214 Bhis

rel ationship, may,. e, YRASLaLoPd; Wdkh L&l &Nes LAy FlcG phreibli@ 6 shows an
illTustrative abstract

uery 602 comprisin | ural jt f i,gal fields
6041. . . 6B ¢8| P& P’V‘%ﬁrgsf%agi é(%éﬁ ?‘?F‘éﬁgﬁ’gtjtg‘? %%4&2% glghdagf tg he | ogi cal
fields 6DAATY F¥PEI%ed "0rEpF e88ht & BT (1néST'806) "6 an” dcteéss met hod
60B1. . . 6&FPIEot IR tICTASE §- ' Pt B " {Rsf hod§%6 By PEHE YT nition of the
parti cul ewecdgitcatioe pdsfator yardrsterctliloh seetipiavfethe 1ora8ion Py Yiccal
repr esenpiaisi @ éabhor matchon chse, t the droessclvgehedsdg08iier eé|l ude® t he nane of
the accegsivaetthade! @ Rfots egstehaiage hepriesent @dtaas 40 "access met hod for
F11," " ac¢RsS.dlhadht0onF2ha Lhifcabansbnandbetialdibhy o cappar aneters to be
passed to (AR Jaed acggss, TELbod A g ahdescl s, ok (o access the
p ~da wth th f

si cal a associ ate e laogical field. In
implements SQL access to this type of“remote database.

:3”) Refefring now to FIG. 8, a fiéld specification 800 of a data
repository abstraction component configured with a procedural access
30 method is shown. The field specification 800 is specific to a particular
logical field identified by a field name 802 *CreditRating” and having an
associated access method. The associated access method name 804 is
‘procedural" indicating that - the access method is a procedural access
method. “Service Spec” identifies.the Web Services Description Language
35 (WSDL) definition for the web service to access. WSDL is a standard
interface definition language for Web Services. Web Services is a
standard method used to invoke software applications using the established
Web infrastructure for communication and using standard data
representation technologies such as XML to represent information passed
- 40 between a calling application and the Web Service that is invoked.
“Service Name” identifies the name of the web service to be accessed out

of the set of possible services defined within the ‘Servicg Spec”. “Port



- 2 NOV 2006 WD 03/091829 PCT/ GB03/01674 22 general, such paraneters
include a | ocator paraneter 610,...610" (collectively the |ocator - NOV 2006
paranmeters 610; also referred to herein as a |ocation specificati onz) (]D
ot her access paraneters needed to access the data. A given data repository
abstract ivevmoxmmonent i nstance may 5 represent infor moricmseleat i s nanaged
by multiple local and remote physical data repositories. Illustrative
enbodi ments in which a data repository abstraction conponent instance nay
be configured with a |location specification and 10 other access paraneters
needed to access the data are shown in FIGS. 7-8. Referring first to FIG

7, a fielNdme’pdsntifdat itha rPOOrfe fordbiteasPepesite dryrccyssgBsuf f£ft F¥n conponent
conf i gur edt wift ppsaiviel mirt orsds acfdesswimthodervics Ngwn, Thheafddepat
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access nethod. . The assocl at ed aggess, met Qo . _nane 704 is . 'sinple-renote”

i ndi cati A§ VA8 “PHE SCEEYE” et hod ™S a°SI Apice Trel d access . nmethod in which
the | ogi GRYOMPERILLaFRVHEpPRITIFreet! ¢ 135t &2 parttCutmP éntd £% in the
under | yi rigeyphysitbalseddte. r dpregénidariidhesapier prapt KA deamathas s enotel y

| ocat ed. aksoctikies @idseshit hegiceyifcald. f isekdces mapappednt@varagi neres20f dat abase
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spgcifi C%%L&nof( LOGAL Uac PALATRL GL)o M GN,:3PEGE fdueSnt NBol Qe aton Of the

physi cal "data. In this.case, the "URL" includes an identifier of a JDBC
driver to use, a renote system nane hol ding the data _

(r enot esyst enVHEcERENY Efdea5e it BIFASH L ABTRES (6P nithY 7! data 25

(cr edi t schearfi) cat2JDBCaDidty ereposisonyhabsierrei Gf camReneraViar cioad’s dttfat

i npl eneninsy SQhx aciess ik Oyt HHestilcypeo afherabl erddtizbae. 8Reft@rm iing now t o
Fhe 8, aiéi el hrsoesisdihgatican RO Ofnedorlatd f rerep@swduas ypeatigtriact i on
conppp_entt?gqazaégygssdmw ;Jlg%nQJfQ%U&cﬁl}mé\@;f%ﬁd a?venstda?ci}ogﬁigbgg& t _T]b_e L i gl d
speci fication [ Lfi.c it cyl ar ogical field.identified by
afield %3%88]6%9]" (‘sl'rgr(_a‘%lptQ At %\g"cga%d %é%/dlgng an associ ated access net hod.
The associ ated access nethod nane 804 is "procedural" indicating that the
access met hod*¥§=2*proedbit aF° acc &8s “"HEt WA °F B HER 'SP “ident i fi es the
W8B Ser viretdnossprorpitt b1 LangldgErdsdl WEDLI HEE i iPe iToR "B reofPiEeieb service
t o accesss rd&Rinsilsleafostandding anf rexequt dre an ekequtatile muean gerergecd ok Wb

Ser Vi ces apdMehctSatiatyCeSo ithifa endt andascd smet had msedet@mpanenk essof t war e

appl i cat LoNss Usk NBst e eaLALLISHR ek ch Mep &S LE4CINsELack 08n COMUNI cat i on

and usi ng,slandag datd, -LARLRIEHAION hACMIRLOd BR1HED s XM to
r E2,‘E)I’ esentcorrgsgol;lg?r}gl Ig)hr;'spcaéﬁsl%cation and method of access (collectively .
referred to herein as the access methods 506). In one embodiment, the
runtime component iSO partitiohs (block 512) overall physicalﬂdata quexy
requifements into groupé (referred to as *sub-queries” 514) representing
access to the same physical resource using the same method of access. The
30 ' *sub-queries” are then executed (block 516). Results from each of the.
- sub-queries 514 are combined and normalized (block 518) before the _
collective query results 520 are returned to the applicatioh 140. 1In one
aspect, this query partitiohing appfoach allows the runtime component 150
to run multiple sub—qperies in parallel, taking advantage of multi-CPU

35 " hardware architectures.

In one embodiment, the runtime component 150 also manages a local
data cache 522. The local data cache 522 contains data retrieved for
certain logical fields and is used during subsequent gqueries as a first

40 choice for lookup of logical fields that were identified in the (_ilata
repository abstraction component as being cache enabled. Logical fields

that are advantageously managed in a cached fashion are those whose values



40 between a calling application and the Wb Service that is invoked.
"Service Nane" identifies the nanme of the web service to be accessed out
of the set of possible services defined within the "Service Spec". - 2 WO 2006
2 NOV 2006 WO 03/091829 PCT/ GB03/01674 23 Name" identifies the port nane
for the S¥p¥V¥Pa8200 be accessed out of the set of poSKITHEBRI3/PIGTL nanes
defined within 'Service Nane'. The ngged port defines the network address
for the service. QOperation' is the name of the operation to invoke. Wb
Servi ces can support rmre t han one function 5 referred to as "operations”.
"I nput” identifies in required when invoking a meb service. In this
case, a |HSt Hameeaf 1? sa”g/%v"fhdé’?j 1ALT FFPLA RS THREREEr VI RE55Y Qut put

i dent i f i esherrectrrbeadt idatas T e ehdeT | tdre g8a3Erhtredetint et fitd 9ogi cal
field Sefoweces axpgnseeifuzqreseEverthk dgprecessuning guet pufomwheipntivey are cal | ed.
Accor di NGlajagdUinptpayigdenisefiogsiidef i nes the 10 piece of output data that is
asgociated with the current Iogi cal field Note that in the case of

procedural access peth Sy nt n r ssa1 vea(I:1 glc%tv[aon of ﬁ;r ata | repository
abstraction céﬂﬁ’ﬁﬁmﬁf 1 "Bcal (‘ﬂﬁ 8" FE6k Sthstartical 1y $dentical to

the fiel PTspEeb pEVitH- 860 BRARAT N ﬁa’lila@fs B“f Bﬁefa@é%ﬁ'?fﬁ"?de%t e data.
The only d&¥ifffigg ent@sarabel ibe Petrgen ithe aphid chigen|uerys erachicpefrramdced WSDL
docurnent uneundetigig éatbRieppadentatnen.barekhert thahhacbdioglansapyisrtidie service i s
rumni Nng GAch BeEQkId ARG 130 AoMurhOarkl 21a6i0n018 RABQMLIRNtas0fs thecnperation of

the .20 rpold g& ¢ONRONCRl. %Qléa%&@\é(eﬂﬁéscﬁéé%e&ter} NeQBR&Als ;L he runtine

corrponent Orl S,respo rg?ssghtl)clmetgat ﬁ:e | ding and execut | ngf n.exegutabl e query

based on "an- “absfrac I's en dtoaat p?ﬁ mkla ySltclaﬂ runtime

corrponentreﬁ’Beﬁe‘bLé‘F%%‘satt ﬁ‘é“té‘Best r%tmdﬁ%tq)‘}e%n‘ﬁftﬁscé’gplﬁﬂ% pd%tfteéal?lépom tory

abst r act i9pPleg giepenteine 948ties ifap r e¥rAieAtEEs) t'o bmetiopr sver éfitdgi cal fiel ds
t a5t hei r wn@élgonr &sponrdrasgnyphyel camodidéat ponf amd neetdsothgoéntincess

(col | ect irvedey userf @ithed cérp1 bl gindw ahyéikel accesspreRnbodsn 530&) thdcn one

embodi MeRkea W& chdPIJuBR 1 GONRONGNas IR RAEL I tin091§e émeO@llghSalg)vegver al |

physi cal data,gyer ayreprg&‘ék t‘?”}? E- d%l%d%r %%Q%TQE EQ to as "sub- que” es’

514) repr gxsreers]tgn Slt abst.rac 19 XS I erabel U e USI n& tC
met hod of -a gT% Sffpo Bry% eries are Then ex ch &d (bfoc ﬁt516)
Ré8ults FP?)‘}?\eééf‘&ﬂe P "‘f’ﬁé‘“deréﬁ’d‘ q‘i’féfrsf"é’% oy “‘8?%1 Cérﬁf)lsﬁ@‘a Sﬁ"rlé?fnor mal i zed
(bl ock 518yicBefléristre avadlaPEe iy &S ¥r PPeFiesulaps PIXD maredy rétur ned to the
appl i cat ibomndl 4 diffgrayeentsige cir, 1dchtonguerphypiaet idetoneded - appreoach al | ows
t he runt ireReopORRAHing1H0itiled WriltteAldot tHal &ossiHet qpuery esterfiadear al | el , taki ng
advant ageofinfikd i rufRibor3 AndiRhelAr e RItERigh OGE WoRSespbdti AN en@IRAdi nent, the
r lﬂ@t'i me gg{g)g&ﬁ@tma;mv@ﬁQeWg%l@lcw@Jlange In the event a’
requesting entity is to be used with a completely new physical data
Irépfesentation than that used when the requésting entity was developed,
the new physical data'model may be implemented using the same technology
(e.g., relational database) but following a different strategy for naming
30 and organizing information (e.g., a different schéma). The new schema _

will contain information that may be mapped to the set of logical fields

required by the application using simple, filtered and composed field

access method techniques. Alternatively, the new physical representation

may use an alternate technology for representing similar information
35 (e.g., use of an XML based data repository versus a relational database

© system). In either case, existing requesting entities written to use the

abstract query interface can easily migfate to use the new physical data

representation with the provision of an alternate data repository

abstraction which maps fields referenced in the query with the location

40 and physical representation in the new physical data model.



data cache 522. The | ocal data cache 522 contains data retrieved for
certain logical fields and is used during subsequent queries as a f!jﬁb Azl%
choice for | ookup of logical fields that were identified in the dat V 2006
repository abstraction conponent as bei ng cache enabl ed. Logical fields

t hat .ar e WHB&PABZEyeousl y nanaged in a cached fashi on C¥GBABYET4Whose val ues
- 2 NOv 2006 WO 03/091829 PCT/ GB03/£1674 24 are relatively static and/or
whi ch incur significant overhead to access (where overhead is neasured in
either time required to fetch the data or nonetary expense of accessing

t he data, assum ng sone information is managed in a pa er - use nodel ). 5
In various enBodf9reft &SP Atmbloadcanvant é@és‘h%\fé?htcﬁ%mg ’%lbf ¥ %are

pr ef er abltle srowreteds fRellbidedspétet of ad\RAtAGePN e refEPEPYt achi eved by
def i ni nglegikabgeelgiouipl amgndeelvieeniath ee@pptdre adnebiresarergplseacerd | cati on and

t he undeebyelBgkrdad dodi8pmesSNigdl i ABionRaddaereqh NaRatBCAGAG edacappl i cation 10
w gh Spe(ﬂ)é lfre t(il i%s o?cghgmd&q?n{geéﬂral %?@egt‘it grpr gt !i%sul@s is the case
where S IS _use e | Lcat errc’re alltnes Jdata. qu u? A Lequirenents in a
more absttHh fpfas‘ﬁltlovﬁ ar'e nd 1o a particular physical data

r epr esenBRRE e 147 dFYﬁ’rf"i’“ﬁ’ét THER| r&S%Téi Eﬁjé’t‘? eﬂ%t“ée ot f1tg ‘bﬁpg‘%/léf”a’bl y

enabl es pefuesipm@refisrikly egoy(idey 2, dagpplil ertinomsyhan st ureesion even if the 15
under | yi pertiledra da@praas enitiaki @nessentipdi fonechtorhak fist ive nededdviang entity is

t @o be uspgewbihifr a16QTRALL R YaReWpRhY ShE gl vedadhu@-y epresent ation than that
used when the requesting entity was devel oped. In the case with a given
physi cal dat g. [epresent z%gslegge |O difl %dta Lol 88t rgr(]:tbure t he correspondi ng
data repository “abstTact ron é’r pdat fed t eff ect 20 changes
nmade to f‘?l"é"“iﬁ?&%"rslli’/l n§ ﬁ?fifé?‘%fé? dﬁ? 5‘3%6%‘1"5 agiﬁé‘cglé’f’ °o°f"p°nf‘6t§| cal fields
are avai PHB PRbronyecHycafdensi 8 tiid dﬁéi‘/é°ﬁ‘ié’teél°§‘“ pE&ferapaurd to different
entiti esagresiqgcathetirs tihe dahy sheales dat donpldet .refgea Ingdys tmannesquest i ng
entiti esamihideetricourehies plasideacinigues fapalerdfacaitgontdoneretheo f uncti on
unchanged;stMeRed BOHGIRE SQUERSPARBELNG physical 25 data nodel may have
undergone significant change. In the event a requesting entity is to be
used with a cogpl et el, new hy i.cal glause t;}epresgn&g lon than that used

when t he requles‘fﬁlﬁ@: & e?: Wa §m° d, pmvz hysfcal” ;[a nodel nay
b&’ i npl efREfit €& USP ng eﬁé” Sn‘é P8HSY o y SREGT o &t onal datdbase) but

fol | ow n@heal?ﬁaﬁ‘@r%tfe?gﬁ?e&fﬁgyn Pérthﬁa‘?ﬁtﬁg‘“B‘O“’aﬁd Btegaehi 2i%g i nf or mati on
(e.g., aswriftefent techarie. cofbeenewhsadhesm thei ddtaceereditery nf or mat i on t hat
may be nappedtion toposat wfdadtegiiealthé iletaison medubried ydttheacapy | cati on
usi ng Si ggeherogh édit Sl oaNE s &RBPRS &dpfds@hbd in the query. 1In one

25 embodiment, the runtime component also includes the aforementioned data.

caching function to access the data cache.

This model preferably allows solutions.to be developed, independent
of the physical location or representation of the data used by the
30 ] solution, making it possible ﬁo easily deploy the solution to a number of
different data topologies and allowing the solution_to funiction in cases
where data is relocated or reorganized over time. Preferably this.
approach also simplifies the task of extending a solution to take
. advantage of'additional informatioh. Extensions are made at the abstract
35 query level and do not require addition of software that is unique for the
location or representation of the new data being accessed. This method
preferably provides a common data access method for software applications
that is independent of the particular method used to access data and of
the location of each item of data that is referenced. The physical data
40 accessed via an abstract query may be represented relationally .(in an
existing relational database system), hierarchically (as XML) or in some
other physical data representation model. A_multitude of data ‘access



access nethod techniques. Alternatively, the new physical representation
"may use an alternate technol ogy for representing simlar information 35
(e.g., use of an XML based data repository versus a relational databdsN0V 2006
systerr) In either case, existing requesting entities witten to use the
abstract woeyoiznt erface can easily mgrate to use tlrTeams/plausi cal data
representation with the provision of zan alternate data repository
abstraction which maps fields referenced in the query with the location 40
and physical representation in the new physical data nodel. - 2 NOV 2006

WO 03/ 091829 PCT/ GB03/ 01674 25, anat her, as t ease-Qf-use for the
appl i cat i o%‘qguﬂrﬂgﬁso sappotrﬁeg mﬁhlﬁdslg (%itn%sef Xl Jfo%g émgthlgf)s ofqgarﬁ/ abstraction

| ayer to"FER‘EsEAt 25| Wi WHIXFPR B MHFETF RAEHTSiHgTaaTH F 5651t ory enabl es
an appl i catirdnrmadevnebupers terrioelsiofrtReprelgpld Beit Somviemtavaceterr enent s

W t hout cengersibg fsoxr)t e vt aédusstof t he underlying data representati on. As
a gesult, higher productivity and reduced error rates are achi eved during

appl i cat i on e gfetrgngemeereﬁdt%gfmcsﬁe sdata,repository

abstracti L0 er abI r.ovid dla ]E sn%; rmt;c ani sm. ex Resi ng

perti nent eﬁ’é‘tlémgﬁd pﬁ? “%one%‘s%ntl coﬁ hat ﬁ’ot neeﬁed by a 10
parti cul &l“‘éﬁté%tsm’énd‘“ﬁ’ inglery PG pi TGP Fre l@l'\?ér‘r“&’&é?)}’y B PHE U Ethe presence
of mul ti pliusdattgosoand examplss - baupded vwhbvaamPerfé AfsFie 1BEnE®Rfd*§uri ng t he
davta repasidrapsyd absit refetdnbs to OTFPEITENN Speratidns| ottadri omus/peaiuti cati ons,

mul ti pl e ;gdat@i SOHFL 86D Pk hahl¥a, bencliuiag cessedhnWiethgend he data

Sour ces %L&'g%b anp?mf%k@m' Rel e SandBRe ike. a8 Bfs@stbMGiMre i's provided
whi ch is ca | ta i Zl d| strl p%gtdragp ronments preval ent

t he
today. S&FH slso“r‘les?h? i afe resrtrgcuons 481" provi d\é%i abstract query 20
speci fi cét‘?ﬁﬁ"’i‘so”éfésiﬁ“l ‘Efed‘?ftlgeq Hf%‘?nﬁf?%ntr}aédﬁr‘}léﬁeﬁ‘ﬁg PR RGUt regard for
t A& | ocatresssorethadhr o raxamslon toe1s hievefying FWS?%%F“@@F?}%S &F® subnmitted
to the rwativiebleorposenet WHIEDH ONEST tahé DEERTE- r eposi tory abstraction
conponent to determne the | ocation and nmethod used to access each | ogical
pi ece of information represented in the query. In one 25 enbodi nent, the
runtime conponent also includes the aforenentioned data caching function
to access the data cache. This nodel preferably allows solutions to be
devel oped, independent of the physical |ocation or representation of the
data used by the 30 solution, making it possible to easily deploy the
solution to a nunber of different data topologies and allow ng the
solution to function in cases where data is relocated or reorgani zed over
time. Preferably this. :



approach also sinplifies the task of extending a solution to take

advant age of additional information. Eﬁifnsions are made at the abSI%ﬁﬁ§ @ﬁ
query level and do not require addition‘of software that is unique f ﬁ

| ocation or representation of the new data bei ng accessed. This nethod
preferably provides a cormmon data access nethod for software applications
that is i nGd¥8Hdent of the particul ar nethod used to access data and of

the location of each itemof data that is referenced. The physical data 40
accessed via an abstract query nmay be represented relationally (in an

exi sting ré&l Acpopaicrdapkpwatedgyehedyl pravidingrachess 40 Hata fman xmitongrent pf sorre
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i ncl udi hg bﬁmstﬁaorbaﬁnmﬁsmg pxodding g ddamtahstyactioy madet ctmnimsmg:dnphmalﬁgof and
XQuery and lng progranmmati c cess to i nf r m uch as
ot oval - BRSSO e GPad: THUBEARTOH iy BV SeloRl-BoAR) or
HTTP r equeﬁtelds ﬁgrbhdﬁig%l a(éc&,@ iR ROwhidREp R esla fcakanaehbe f& decéRingand i cul ar
val ues, definitions, progranm ng | anguages and exanples is nmerely for
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particul ar L i t he
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i nput / bt pueceivopethakborchquery frefmer wiyligstiog nntetlypﬂhatabmact quﬂrmdiawgg\hed:ﬂ known
operations__ suc and .t h cour se,

certain aE%%%%SGFrS%OcS@Dgr‘r% qB‘f%c?B“&E%%“PPé‘?% T 8ht V‘%eﬁ i teef%e t(’g?e %Jt%t ract

query fungbstradsor Malel amnstanied iheabstrwmt qxgery ireb dgjubtiadonsisiehi Wﬁh tahat
particul ar 15 access, net hod. For e ‘T«/E%lh "e(&s |nvoI Vi ng osed access
met hods ar BATIRGAT RiYSRbIa Fpagsenighio F:ﬁ#atai R tEARg OBE‘L %17%

2006 O ai ggery %omﬁn%rﬁ%ﬂtﬁfmdgmle 8PRAL LR IO hRhudpe® ¥t RipBY a@&)&?&ﬁg td 0 dat a

in an environnent of tiple data repositories, conprl Si ? perform ng an
oper at 1%n Bg?aam@mh@rtyp%hencsa@pwrwa dnia tepapitars ispeyifigsk tavihgilengtian it a
abstractio r | f l,ni ng an
abstract qgle%g%ls mf()?{h%ﬁ)hg?l%l%lﬁa} (%.If?’f% Iiat?/kog% qcagtjm ldrﬁbﬁ ? gl t?%d gfee;I)lr ovi di ng
an access pirdidyofvigtdal Bpldei fi es at | east a net hod for accessing the data
and a location of the data, wherein each access nethod is of a given type
according to the particul ar physical data representation of the data to be
access ed ZOTHeamipxitdfrgntpﬂt&naﬂ)m mattivd gfielaim 1y whera theaqueestomgtean withythe t he

abstragi ouery,fiang been, comRosed Aceordh 1. UG QREFLL £ on

OVI
procedural request.

3. The computer-implemented method of claim 1, wherein the access method types
are selected from a group comprising an SQL query, an XML query and a procedural

25  request.

4. A computer-implemented method of accessing data in an environment of multiple
data repositories, comprising: performing en operation by a computer, the operation
comprising: receiving, from a requesting entity, an abstract query according to a query
30  specification of the requesting entity; wherein the query specification provides an
interface to a data abstraction model comprising a definition for each of a plurality of
logical fields of the abstract query, each definition of each logical field defining an
access method which maps the logical field to a respective physical entity of the data

by defining (i) a method for accessing the respective physical entity and (ii) a location

[RALIBT]58698.doc:RMM



abstraction nodel; transform ng the abstract query into a query consistent
with a particular physical data representation of the data, wheretppgy 2006
transform ng the abstract query conpri“§és partitioning the abstract query
into sub-queries grouped according to 15 the access nethod types; and
accessing ata repository, specified by the location in  the access nethod
for the pr@gﬁ@aiﬂsp@ﬁmvyawa{%ltmv%@r%rea%h gapssitegihod 15106 8igkvan WPl d of t he
plurality pfoeg 6dhe pdrilbela -Ih@atgf%gpé;&%fsmtﬁ@e hedlpaBtdedd0fncl ai m 1,
where the quoergglgonseiﬁstent Wtﬁl'ct he 20 part ilcul_ar pﬁy.siach '%at a’ g

r epr esent dtansforingngothe abstragt QL epie ryueryreopdibtenfuitly a pardicalar physied datal

request. 3. _The.conp [ 51 enent ed.met had o laim 1. wherein the access
rethod ¢y eRESERTRIAY AR SIRAE B RS ol B R Eb B S Sor
query &and abstpacdgaetyrialo the Quéerg gursitentdviththe papidhiar physidagd®at ed net hod of
accessing data in. an envjronnent .of nul tizgcl e data repositories,

conpr i si ngSPISETFBIOR RFRERCHRAHHPTBR tiyADSrch ATy &R0 SHPrgUEssreapHRsA

conpri si NGiccd @GR t¥ithWacchésafedBod BPEsSting entity, an abstract query _
according to a query 30 specification of the requesting entity; wherein the
gquery specification provides an interface to a data abstracti on nodel
conprisin L 4 o el L: ! fi.el of the
abstract %ugp gs{éggdc%&{?el?l%nﬁi’tflﬁgﬁgocg Ingglcsz gﬁ%‘g“{*&‘gg a? |fateal rgﬁ) Ogg§ gnﬁpﬁglﬁgg%yaccess
met hod Owhithélovagien fone phesicaladntifyi & the Hata forragspeatiniegipdyfsidaf thent ity of the
data by definin i thod for accessing the respective physical entity
and (ii) ?WSE%Yt(?qfd&g‘%‘f%e‘ﬁs- BT] 58698. doc: RhoM - 28- -2 NOV 2006 for the
respective physical entity; wherein each access nethod is of a given type
according to the particular physical data representation of the data to be
accessed; Garfe methassalelatmdy wheein thg gosiact quenyyromprisesat deast gnecsHsiiar ent wit h
a parti cul &teRyBhcakslddRciflcgRbesent ation of the data according to the
access nethods; wherein transformng the 5 abstract query into the query
consi dbent with the particul ar physical data representation conprises
partitioni e ts ac ry.into-.sub-queries grouped. accordi to the
Pecess mornalt {HRE Rl ENREN Gl Bl 8 B PR RicalBRQY R P8 cessi mg
a dat a r epleti fboa padpelar fagchl igld difGhe plerdlioc of loginalf fixldg dpteyrsindied whethért y  of
the data for ,a parti.cul | pgical field,of . the plurality of |ogical

el de. o PepBsRal Y 5 tne G, S Bocelsalo &y hSeBEERY crbafe bRy ses a

| east one laguagd dfthe qaerdytoohiigired nslacvessesddid reppsitr{ sgeificdrby thd lotatidie net hod
of claim4 erein transform conmprises: for a physical entity of the
Gt B dn PiEeres ROt bR Lk PR BRLEG Che Ay al Tty of | ogi cal  f el do
determ ni ng whether the physical entity of the data is |located in a | ocal
cache; and if not, creatin uery |language of the query configured to
access a datlhe Fl@ﬁ@siiqf&l%lms‘g efqip therpgcesh adtinddypesraroecledied fiemacgress net hod

for the pQXﬁlipF@ilngeAHtédLy qQéry:[QleXﬂ/ﬁf uery and a procedural request.

25 9. A computer-readable medium containing a program Which, when executed by a
processor, performs an operation of accessing data having a particular physic'al data
representation, the operation comprising: receiving, from a requesting entity, an
abstract query according to a query specification of the requesting entity; wherein the
query specification provides an interface to a data abstraction model comprising a

30  definition for each of a plurality of logical fields of the abstract query, each definition
of each logical field defining an access method which maps the logical field to a
respective physical entity of the data by defining (i) a method for accessing the
respective physical entity and (ii) a location for the respective physical entity; wherein

each access method is of a given type according to the particular physical data

[RALIBT]58698.doc:RMM



8. The method of claim4, wherein the access nethod types are selected from
a group conprising an SQ query, an X query and a procedur al 2:.@2

9. A conputer-readabl e medi um contai ni'rfd "a program whi ch, when exe om%
a processor, perfornms an operation of accessing data havrng a particul ar
physi cal data re rese ion, the operation. conpr n receiving, froma
request i ngreBrﬁF‘?”tt?} R%E%‘? NS a%fﬁ%ﬁ@ aé‘g dﬁoﬂ'@‘“@dfl ttf%é?t)ﬂ@ﬁ’e'@fqg cation of
the reqUes({deﬂgccﬁﬁfstényW1Wa‘?ﬂ16hlﬁrr]ﬂ1ysﬁbl€€fa}é RPR&drtdtiAlIfon: PitPNELeEnAD
interface to a data abstraction conprising a 30 definition for each
of a pl ur dh¢ agcess mp@gdearhertleItmsf@rmrtnﬁéheaistrﬁcé@rtlerquewhe auerhi caesistantt i on  of
each | ogi I i . (Y i al field
to a resg\g]c m\/e?agr@grggb&gﬁﬁa a‘%@rﬁﬁt}%ﬁ%&? gqp%és &t i i ngé {h? alog)tg'?lr(r:tgt hod f or
accessisng dueey intespeqidries gpiupsd aedorda’ng td the aceds{ medhod typ@esat i on for the
respective physical entity; wherein each access nethod is of a given type
according to the particular physical data [R\LIBT]58698.doc: RW -29- - 2
NOV 2006  reehe sempadet-aadfble @il backin DewR&ERIReEperaish fuf@Bsf or m ng the
abstract query into a query consj stent wth a particul ar physical data

repr esent aﬁorrmtlsesr aqCRESINgad data EPOPIR gPecalicd hieths decatian fstthoplaysicahentiy n

transf orm jig @ﬁsa i with the

parti cul ar ysr ca O%a?fé&u}%‘é?@églnfg%(??%ﬁg g“rr%ﬁt s?gs %??rg{a%onr ng the abstract
5 querly i nto sub-queries grouped accordrng to the access net hod types 10.
The conputer=readabl e ne ntof eratron furthe

compr 1 sbs. HodBeerag AP by BF (2o i o EHERTBEN RERPISH 't e
physi cal emtdaktyoneaklectien dtaﬁeﬁoifl efid argsal speuficatiohogi cal field of the
plurality of logical fields. 10 11. The conputer-readabl e nedi um of cl aim
9, wherein the abstract query conprises at |east one selection criterion
and a result TRP8&hbieAtdaRble tq?edlumefsrempyt eﬁeréﬁqdaptoenrﬁ%cuompr@ts g2 m 9,
wherein transform ng conprises: for t’h hysical entity of the data for
a par tloculthe physigat amtity jo the dsta fona p@rtwrltaalr|lqgrca<brﬁelddg’|thfapluraﬂutreoﬁl@glcabt erm ni ng
whet her the | e, and
if not, cr ea@ﬁéﬂegﬁlgrg % leaér%}{%r%e bf({)fs &ﬂglﬂltz%f h%(%ﬂ afqgldcqwg i} Qq(gé&l:g%glga dat a

r eposi t or yandgheai ¢rpetmemuemengummf dre queryt mf@grﬁésg amhmdatﬁl@qrposheryp hysi cal
entity of adahl di cl,aim9, wherein
t he acces§bg§p%?%?}m%ggﬁg?egg% Cg&¥¥%§§%%%¥§% h ﬁggfmp r@%b%ggﬁn SQ query,
an XM. query and a procedural request 14. A conputer, corrprr sing: a

menory _c a at | east ues i ent 25 c ri sing a quer

Coaer B oinahe PP lienEadatle fckinh BERGY Db thedeefanibod bprbits na g

plurality setecteaqro@@h gfdwl dtsxpr{smg)anas?:@haer&eﬂpxmo,cr dﬁb&t & pRlcb@ffaiconponent
e S

conpri si ng napgrng rul es which map t Iogrcal fiel to physical entities
of data, ##EEein the mapping rules conprise (a) |ocation specifications
for each of at least a portion of the logical fields of the abstract
qguery, and wherein each of the location 30 specifications specify a

| ocati on df4. & chmputerpcnmepristugtaaherneny canfainisg atdeaser(b)iatrgquestib@entity

25  comprising a query specification providing a definition for an abstract query
comprising a plurality of logical fields; (ii) a data repository abstraction component
comprising mapping rules which map the logical fields to phyéical entities of data,
wherein the mapping rules comprise (a) location specifications for each of at least a
portion of the logical fields of the abstract query, and wherein each of the location

30  specifications specify a location of a data source containing a physical entity to be
accessed; and (b) access methods each defining a method for accessing the respective
physical entity to be accessed, wherein each access method is of a given type
according to a particular physical data representation of the data to be accessed; and

(iii) a runtime component for transforming the abstract query into a query consistent
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accessed; and (b) access nethods each defining a nmethod for accessing the
respective physical entity to be accessed, wherein each access metJ'rpﬁlO\/i gqﬂﬁ
of a given type according to a parti c#lar physi cal data representatioh
the data to be accessed; and (iii) a runtine conponent for transformng
the abstract query into a query consistent [R;\LIBT]58698.doc; RVW -30- -2
NOV 2006 With thetrpwegtdegasticuler physicrlcdatarepisssriatian ofdhe ahysig eatetigs &fi on of

t he physic i £ r il ; i . in

tr anat o m gt ReohER AL nBbRe3ERE A fln Al O ARt EIEL T, o
gr ouped acabetratit qgertyontolsabamesssgnoepdiontcordpesto thaatcass metbed spes; andapt ed t o
execut e contentsaﬁf thg nmenory. 5 éS. The conputer of claim 14, wherein a
first por tBTFSHE APANCY R esBGeRENE S BSMEROBY  the respective | ocation
speci fiscation are | ocal and a second portion are renpote. 16. The conputer
of claim 14, wherein the access nethod types are selected froma 10 group

conpri si ng Sakhscempuier 9f claim Jdwhineipy THaPoaig ofcthe dptasovseiwstified by
[RALIBT] Qﬁgpe%p&‘?ﬁé 1M bn specification are local and a second portion are remote.

16. The computer of claim 14, wherein the access method types are selected from a

10  group comprising an SQL query, an XML query and a procedural request.
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