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CONTENT- MANAGEMENT DATA MODELS *166166" Field of the Invention The
present invention relates to data structure nodels, including nmultinedia
data structure nodels, and facilitates access, retrieval, and data
conver si onWP@EHAL ent managenment applications. The dRE@/GEPure nodel
is used for organizing, inter-relating, and accessing data and files,
including relational, network, hierarchical, and entity-relationshi

nodel s, and graphics, text, and web page files, amopng others H@@H‘Ww
of the | nventi ongdybbdri Ferdinartiak aormmaganentmanthrdedbuary i s a )
conputer and nenory intensive, task. As used herein, "multinmed a*sdat a
refers to conbinations of sound, graphics, animtion, text, and video
dat a, whieth °En'dy BE*15'fked i n an associative system of storage and
retrieval, which may be interactive, and which may be |inked to other
medi a. A nulthe medéeat Conérenén nelabgeneditasyshemraaeds st dnelpdimpe a | ar ge

vol ume gficdicapakatL stlattureind6d18(iang rdaSh tdted heedsfdakariagalyedrdd as

struct uged datds;dhesStedieingdsdrha it enibic! ude afebadatae t hat

describe the unstructured data 5o thal; the kattar; cAmRe,.8r gani zed,
grouped and correlated’I n Vafious ways, searched, retrieved, and

adni ni stefed AAPEHeN 22 UoRt et Rtk a JERERE STkt a rel ational database
managen®tt b yetas it EREBIVBIEL§ s 25F ERPf§edeto HEnETePadReS et APBFur ed data so
t hat of éshetee- shel f RDBMS dat a nmanagenent technol ogi es can be enpl oyed.
However, the type of the unstructured data, that is, multinmedia content,

di ffer spdokQuAPREI Gt appl i cation. Because the type of data
(including its schema, netadata, applicable extenders, and the |ike)

differs between applications and content data del s S_str.eam ng,
graphi cal , v"ﬁ‘_‘g‘hlgf,lav‘%laccﬁgo“?an%?ﬁﬁ?n&ar’t%e'f{%ﬁ,weﬁﬁr%ﬁr?@ m?:R%.x' ‘c:j‘?m%?té“’rr eht dat abase
desi gn TEREAFEISHS ' SEpPort® 1158 hretddat™d  HRefacfeffa *ei¢4t 48ase of each
appl i catdmbiraaiersdeft 4o d@rFarhe ctdParien: Fextwasd iyédeo frydsivbid t o support
di fferemty ponteet inpmageveintiapalstoabf onsrags iang rediikvar enticlcoar ent dat a
nodel s i thxe@a&dingl end GRIREMAY -HaUTiPRSELLC OtHeR Media.

A multimedia content management system needs to manage a large
volume of disparate data, including unstructured data as well as
structured data. The structured data often include “metadata” that
describe the unstructured data so that the latter can be organized,
grouped and correlated in various ways, searched, retrieved, and
administered. Within a content management system, a relational database
management systém (RDBMS) 1s often used to manage these structured data so
that off-~the-shelf RDBMS data management technologies can be employed.
However, the type of the unstructured data, that is, multimedia content,

differes from application to application.

Because the type of data (including its schema, metadata, applicable

extenders, and the like) differs between applications and content data

. models (as streaming, graphical, wvisual, video, audio, text, numeric), a
different database design is needed to support the metadata and schema
database of each application and data model. Heretofore, it was not
poseible to support different content management applications using
different content data models with a single, general-purpose content
management system. Such a system could not have a pre-designed, i.e.,
“one size fits all,” database management system. Rather, the content
management system must have been provided with the capability of allowing
an application developer to describe the required structured data so that
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managenment system Such a system could not have a pre-designed, |n2 "one
size fits all,"” database nanagenent system Rather, the content Aa‘ﬂ@
system must have been provided with the capability of allow ng an
application devel oper to describe the required structured data so that
*@00002* 2 4 AUG 2006 2 a database with 4 suitable design could be created
for that application. This description was nornmally expressed in the
abstraction of a high-level data nodel supported by the content nanagenent
system wusually through an applicatioh progranmng interface (APl) or a
graphical over interface (uvi) . while this high-level data nodel provided
the flexibility to support nore than cue application, it also limted the
coverage tQ Qolise WHOSE ARPYLE FebR doliBd ve Gitbstcberoexpaesspd carioh hat

par ticul ar i gh | avel ., dRdElmail)Ceglsdadretahe ids@acashail & AigRgpaat of a
content naj a}:g nf CRAUSR abd mAfLERAL r@;té“h%,pgtlgm&ﬂghcgpabl lity

A @iH
f th ?%‘p EFI t H9% del
gomet ?msagsb%mé%é‘??d@ﬂ’grso %\E‘" %lég{ﬁga%’éngilglé?{%l ﬁ\r%(%]glﬁ%ﬁfd&bgr ;]/D I ?m t: 23

and wi ||l né®lhe MHiE tHE el aI I y one with
an i nconpagisBPE BFre %n"”@oﬁf"t"&ﬁ"ﬁg it HER ™ 5ot ?'nat | oﬁg pa’t nt

appl i cati ombosRtAFRIASAticERtbah CPHIfDRe SRR (p3ERt Pﬁ@“d"t‘%‘tfl Bsleyelat abase
syst em whi edee3t ores data relating to Media objects for use in nedia
presentations. Further, International patent application wth publication
nunber WO 00/ 4520 Alatle SOlES &5 anpbhadtalf eypedef MM PEPLARDMIPRIMSNA Gy ERD

st ruct ur espilisd it @et @miredi en@iteiticl Sapudolice pifsthenersser wb sl a¥hus, a

cl ear need;@Xi &fi Gatfi6is.ANuEEHa) Sl Ca FMEh H6Md1akHnCshat menDectpatdeat 1 eadi | y
supports as&‘ﬂe@ﬁ‘ntr anee Af eghadad 2k s} Sty ddhitedradehs)) amd bewieh cam be
readily inpl ”E‘:l’li qd hﬁf@réﬁf%ﬂ&% BIpR01:219 REOIUGE an Anfdibitinla BEEd exists

for a toolbv b ing g or wizard to create and populate a
rel ati onal cfﬁtaqbas o |sparate content schema and netadata, for an

ext ensi bl e and scal abl e cont ent nag tation
A)écorzl: ngly, té“pﬁ"é%’e"ﬁf‘l PRVER{PEN ] row EL" Pwic?‘%m&?%r gor gp ntsiq\rltlg !

A2 discloses a database system which stores data relat g to me ects
for use in media presentations. Further, Internaticnal patent mpplicatien
with publication number WO 00/45294 discloses methods for defining media
metadata Etructures relating to media materials, concepts and services.

Thum, & clear need exiats for an extensible and scalable data model
that readily supports a wide ranga of Aipparate content data models, and
which can be readlly implemented in a system or program product.

A further need axists for a tool, tool kit, tool set, or witard to
create and populate a relational database of disparate content schema and
metadata, for an extensible and scalable contant management RDEMS.

summary Of Tha Inventiocn

Accordingly, the present invention provides a method of xepreseating
a multimedia content management object in a databare. In accordsnce with
the method of the present invention a database is employed, comprising one
or more high lavel contant models and a low level physical medel of the
multimedia content data. The low level physical model provides a mapping
to a data engine. The method ircludes the steps of entering multimedia
data metadata and schema in the low level physical representation, and
mapping the metadata ané schema to the data engine. The data engine is
preferably a relational clata}base mansgement system, an object oriented
database mansgement system or an XML data repository.



a nmultimedi a content managenent object in a database. In accordance with
the method of the present invention a database is enployed, conprZ%iAlf 2906
or nore high level content nodels and a | ow | evel physical nodel of rho
mul ti medi a content data. That |ow.l evel physical nodel provides a mapping
to a data engine. The nethod Includes the steps of entering multinedi a
data netadata and schenma in the |ow |l evel physical representatioa, and
mappi ng the netadata and schwa to the data engi ne-Tue data engine is
preferably a relational database managem®ft system an object oriented
dat abase managenent systemor an XM. data repository. 2 4 AUG 2006 The
nmet hod preferably provides for the mapping to the data engi ne further
conprising a mediatiobpretupitdyeyrovidgs tthe the meppindita Yendasatengioraferrbet

obj ect as an Lé@Pldifly @ Hdthad oONRapredaitabnsn aslaph@da fotitane plaageaRitg

nul timedi a copd;ept Ma%ﬁﬁm a%iﬁibxﬂl Qiaarke EHRAR ofl BodtdepRidbatdag abase
tabl ed. Each ?ﬁtm 2hase shahkes Bave dbeilBASiaGBesl 4 AUG
2006 VI 03/ 0315 E,QI/@B%JQ iy ch MY £33 Rlabll QL lpeOby Ol UMMS.  The

met hod conpri ses The steps o associ ating a root conponent of the obj ect
as an itemto arowin a first relational database table; associating
attributes of the root conponent to corresponding columms of the first

rel ati onal database table; 5 associating additional conponents of the
object, if any, torows in the additional relational database tables; and
using the itemas a building block to construct a plurality of high |evel
content managenent data nodels. .0 Accordingly, the present invention
further provides a conputer program product conprising instructions which,
when executed on a data processing system having a non-volatile nmenory
storage device, causes the systemto carry out the nethod descri bed above.
.5 Accordingly, the present invention further provides a systemfor
managi ng and delivering nultinedia data object itens froma nultinedia
data object content repository through a nultinmedia data object content
server to a client. The nultinmedi a data object conprises multinedi a data




obj ect itens, each conprising nultinedia data object attributes agg}éﬁhzm
conponents. The multinedia data obj ect content server is controll b
configured to associate a root conponent of the object to arowin a first
rel ati onal database table; associate attributes of the root conponent to
corresponW@gp/@durms of the first relational databasBCTaBP38@9674nd associ ate
addi tional conponents of the object, if any, to corresponding 25 rows in
additional relational database tables. The itemis used as a building

bl ock to construct a plurality of high |level data nodels. The Figures 30 A
pr ef er rgg 80D Adb R £ plof tdaBuningY etHel wethod kbmpmiags e dses Phed in  detail by
way of %xgthg),ll% O{k‘got\%émporreﬁé &F A6 @bl Rt dieaf atdnowd BGodlravs mgsst  Fl GURE |

i 11 ustrates o o Fpdneid t ent
et PRSI B ST

the | ayter edrePping el yps t°ﬁethﬁeftlﬁ%tdr yStem gr roduct of the
isnvent i amociating midsticurdt eameonshte RE tBEGPP jse‘:’évs if H‘i”(;’h t?é\? f *Yat'a nodel s, a
gener i Cagatvhdievalaticnby astaberst trbkesas anflesigghiiy el aFat é“hgﬁ’el’éq and the

under | yiiRg. Relahdo0a  FatahaseoiVarmgeRentcontdtc Bystemnt Zaka AUG 2006 WD
03/ 075176 PCUGB03/ 00679 4 FIGURE 3 illustrates a sinplified overview of a
Rel ati onal Dat abase Managenent System of Figure 2 showi ng hierarchal RDBMS

tables including an |tem Tabl or e_r mponent and
incl udi ng cARPERRELY ahtf PHEFT %UF%“SII %Prt% fou&e;ia c(&%O&Ont tables with

()

SUb- CONRROAEIt PXRARF E5oTP TR IsU PR B 198 ( w&‘b‘fhun“{%’ ] ran&c |Fd tables for
bot h sulrccenvpnermts™ hayids & pey-Hieede ‘W‘“{‘H %tﬁratgébc}eé”ﬁm‘ﬁt‘%% °FI GURE 4
depi ct Seyishén E€lcatdyonshiiesndihtdndmnribhé aRBBMS t abl es of Figure 3, and
illustrates a side-by-side mapping of an Itemtype, LO including the root
table, chil (Ac%]o%glr%%/, and Lerand s Ghabdids trablies promRped dydtenafxl tem as an
rnstance of U YDt 1BRHIANG 560" 00he GOIPANGR Sesiachi |

ran

conponelft'8s " dr g E’P nts.,&ach, Cé)a”P%Q eQ:tu <!o§te rowin the
cor resp%dlﬂ’?@l“"‘ttafﬂnéént FBH R ?us%rgl1 eS aro % | e of the RDBMB

of Fi guPQ?VﬁF to a client. The multimedia data object comprlses multlme ia
object items, each comprising multimedia data object attributes and

20 components. The multimedia data object content server is controlled and
configured to associate a root component of the object to a row in a first
relational database table; associate attributes of the root component to
corresponding columns of the first relational database table; and
associate additional components of the object, if any, to corresponding

25 rows in additional relational database tables. The item is used as a

building block to construct a plurality of high level data models,

The Figures

30 A preferred embodiment of the invention will now be described in
detail by way of example only with reference to the following drawings:

FIQURE 1 illustrates a multimedia databage system with multiple
clients, a content management server, and multiple content servers.
35
FIGURE 2 illustrates the layered structure of the method, system,
and program product of the invention, with a structure of the API’'s as
high level data models, a generic, low level infrastructure as the

physical data model, and the underlying Relational Database Management

40 System.



relating source itens, target itens, and link itens. FIGURE 6 il kg%g&lﬁtﬁﬁﬁ
the application of resource references to target itens. 20 FI G
illustrates a personal identification application having nultinedia
content stored at various servers for use at a termnal, for exanple in a
security swetemsi’d5 Detail ed Description of the inventRQYGBAZ0EHOWN | n
FIGURE 1, a nultinedia systemis a ¢onplex client-server systemwth
multiple clients, 1l1la, 11b, a server, 13, and one or nore content servers,
17a, 17b, each with one or nore content stores, 19a; 19b, 30 19c, 19d. It
shoul d be Nojggrd Bat11hNS 6N iip154i1Q8 @Sevayw GONE BilacicssY betabsed data, such
as netadata for conptent, . MEUGR1canci @¢hyialh data, i nage
data, stPERRTHG gﬁg?mo,o grigjgfe %gﬁwﬁg ﬁeggiocgg %gagdm al Ao By di and

typi cal Ilpemfabiei wth & 5 &0% S0 T sPAPAre for mats. 35 Ihe .server, 13, which
may i nclastiebateneddls elcokmns)a] SIPPITRY Gotes rHER SESAPERE efdger server. The
cent ent areriager cslRk vieplirss)t, hendr epodint bt yakdps fph &L AEAPHEREYerent RDEMVS
descri begdshgt8iiresWhiike suh@bps esmmérsi nvention is illustrated with respect
to rel ational database nanagenent systens, alternative data repositories

such as object oriented data ; SOERL, 49, S¥SlenB1ay XM dat a
repositori esFIr%J)g/E ﬁegelfslgtcf. gﬁe gea%??ggﬂ 6 03/.C ‘ﬁ%l'/ %5803/ 00679 To

. . A 2086 Vo bals s
accomopdaf¥entr 84 AETEbIREeE nt 8T dafa "ATdeY S na g ‘evel data nodel
an ext enigrbidéng bbr sPRE FERag SRSt t8YRS SR VITRRh Sy tt'?h TsedPE5 "9 nt roduce
appr opr i st Benetrackt tnsgmeteseth biren I tandeyRewiRPPEing -h8 K58 CPMBH E hi gh- | evel
dat a nooekss cdipoSenXi @AG ighiddi ¢nild sopnadpted Bachagenpmmett tect taveln that s

bui I't argund.fbowibevabiesnfrastructure supporting a physical data nodel
and i npl emented through a hierarchical structure of RDBMS tabl es of

content and content netadata. as .teus, CODQNERLS osSHBaGOsPONENt s, and
attri but es, ﬂﬁUﬁEcso%ﬂglgﬁrggﬁ Ad r ows. and col.irms (attri glll.lt es) within the

rows. THeE s anisewteutE™ a8 4h" a5¥8¢iAt €™ AFFSstructure and physical data
LO nodel are used as building blocks to support high-Ilevel data nodels.
This physi catcudateaiindetates thndeperrtbm cbfregypte eeferadespeci fic semantics,
maps dideedd yremnd efficiently to a relational database designed to exploit
20 :
FIGURE 7 illustrates a personal identification application having
multimedia content stored at various servers for use at a terminal, for

example in a security system.
25 Detailed Description of the Invention

As shown in FIGURE 1, a multimedia system is a complex client-server
system with multiple clients, 1la, 11b, a server, 13, and one or more
content servers, 17a, 17b, each with one or more content stores, 1%a,; 19b,

30 19c, 19d. It should be noted that the content stores may contain
structured data, such as metadata for content, or unstructured data, such
as textual data, image data, streaming audio, or streaming video. These

data may be, and typically are, in a variety of disparate formats.

35 The gerver, 13, which may include a web server, also includes the
content manager server. The content manager server is the repository of
the content management RDBMS described herein. While the present invention
is illustrated with respect to relational database management systems,
alternative data repositories such as object oriented database management

40 systems or XML data repositcories may be used.



RDBMS capabilities, and can be enriched over tine to expand its functions
and/or to exploit new RDBMS capabilities. The design point for tH%AUG 2006
physi cal data nodel is different fromthat of a high-level data nodel
exposed to an application devel oper. The high-level data nodel focuses
heavi | y orWO0¥0F3gi cal aspects (its wusability and exBEE6BINM8TRss with
respect to a class of applications)? 20 whereas the physical data nodel
focuses heavily on its physical aspects (storage access efficiency and
ability to exploit RDBMS capabilities) to provide generic, basic functions
broadl y USEf-H.J 2dBmivBN: fRBt@ah ARRageAEdkta @Rl iinad hostslevEhidstphysi cal data
model 4% pe%rt&as?%le' Lont JRY ndifa s&@h(t Bten RBLBXRGSRAuéda user through a

hi gh- Ieve‘? data | Y @Se ubld 2, the nethod,
syst em 1&W6d‘iﬂeoa@°|p5‘?ﬁ“(§el tg‘:{?’ma = sc{‘%"%esgf? §;§\\€§r§%|rgo§$ %EE:\:? a high |evel
&bl

cont ent hhgidétvet [ata mp "éhltgoe’%ﬁ‘t%ﬁ’rlﬁtya §e “And Op of content
appl i cathonis beijti Fewent doaridvel MﬁEF%FFPQWr%FuR?PQ‘HW év%l}ystféf‘ 3hbdel s, and a
| ow | eVv@bde3Oarahypi éht sanichebugdf a thieradeti erlc enriietvire toff RDOBYS tablee/Si bl e to
accomm@%t%npﬁme bEChNQLogLes, s ewns! anmasdss, andcaeendeguirenents and
provi des, gf.t] Gl g Men Q&QQ&;B%&% 1he Hatasrgia-(acat akase aranagenent

system as a rel af ] nc Lre Q4 & aaseo g1 ee S {Eagtgaggt oriented
dat abasé"YFﬁnaTd‘é arc i e% ? 68 cqgtrL %@?JLR: 1§c~¥§:¥ gﬂ hy|§i = t,@'&l on) To be

Nt ed | FofHtat oA ?Sb%FﬁﬁglbéﬁéT b%f‘éf’p g’f .1ev91 ?tﬁ_" T6rm o

Appl i catohpric#r deprrarndphtieripgerendqmamL) aPé’h’tﬁﬁHWnﬁ’eélfﬁ‘ép?FB%h“tsat“iaB% of data
st ruct urerany eonstrialantly tAlasoelationPedstebed desigiqdttot @l4idw | evel data
nodel Ofgphwtf ERSbI1ETed] @nd 25n beadhriGEPPOsd timel td plrendiigh thevinsnodel s, 21,

22, 23. a‘gg;soreeggﬁ%gl foPRs SepdAbIgeLONt Nt managenent system of the
|nvent| on contalns one or nore 40 API s supportl ng disparate high | evel data

Model s, 21 22 23, suppo ucture, 25,
that is, a pHfsiear 8% g‘{nﬁdtg'l Shpveton e o‘b"é‘e ‘46%/67%“1?&(“% 7 GR03/ 00679 6
whi ch i r'PftftJF‘hgli sevel sp bt f“%‘?flb%fpf’-’rfé W?e?‘hPPP&h%ﬁ“ﬁaf‘%Vﬁé%Pérwa Bgenent System

( RDENB) ,hig-leVell GUREQog:1 focuses hertily 1 Rirsteseet pFRectelHfi onshi ps bet ween
the 5 physical anoeeiresmicknets vigpresedtt &t poriaén of aRDBRS e ronnent. In a

20 whereas the physical data model focuses heavily on its physical aspects
(storage access efficiency and ability to exploit RDBMS capabilities) to
provide generic, basic functions broadly useful to many content management
applications. This physical data model, or any part of it, may or may not
be exposed to user through a high-level data model.

25

Conceptually, as shown in FIGURE 2, the method, system, and program
product of the present invention utilize a high level content model that
is able to support a diverse and open set of content application
requirements and a plurality of high level data models, and a low level

30 physical model of the data content that is extensible to accommodate new
technologies, new standards, and new requirements and provides efficient
mapping to the data engine (a database management system, as a relational
database management system or an object oriented database management
gystem, by way of example and not limitation). To be noted is that each

35 high level data model is in the form of an Application Program Interface
(API) embodying a representation of data structure and constraints. Also
to be noted is that the low level data model or infrastructure, 25, can
support multiple high level models, 21, 22, 23. The extensible and
scalable content management system of the invention contains one or more

40 APIs supporting disparate high level data models, 21, 22, 23, supported by

a generic, low level infrastructure, 25, that is, a physical data model,



rel ati onal database data is represented as tables. The buil ding bltﬁt:ks of
a rel ational database table are tables of rows and columms (attri éH@ 2006
Specifically, a table consists of a row of colum headi ngs together wth
zero or nore rows of data values, For a given table (1) the colum 10
headi ng spexefors® one or nore colums, and (2) each JdBE€HGBERIGDNt ai ns
exactly one value (or a null value)f for each one of the columms specified
in the colum heading row. The primary, standal one unit of content managed
by the physical 15 layer of the content managenent system of the invention
is an "LLem: bl GURELSHOWS 188 rkiLRAatrabases M3dgewdnt [syatemoot * conponent ,
31, havLRrggM )I tem Rows, 32a and 32b. An item consists of a typed
hi erar cHi'cal'* <tructure of conponents, 35, and one or nore |evels of
sub-conponents, 36a, 38b, with attributes 33a, 33%, 33c,,33d, 34a, 34b,
34C, and hagI@RERQ. uhi juend Acitrfrer *he BB sERE R USFhdRent, 35, contains
& r ef er piyepgal 3Gael tod tibre rpgremtaticnpon8PRMS PHEOPEPEr efté is through a
f Or ei gNyd§a¥ion2b aIta8aSUbtGOTEDespeatent @bhe $3b188a T tui3Bing iwyks ef er ence
further, ,Sul+GOAPRRGNLS @bkl EDHLESE rbhe asdiBokaonaninkeadl e, 38b, is
i |l ustrated as referencing .pol 0k &l Sof 9 COMMEMeadlala cbRAS hki es, 39a, and
39b. 30°FFEURE A’ feptesent s nore_general , hi.oAer Leyelnvi ew of the nodel
shown i FF*RI ﬁJﬁE’esr.W%??o%éﬁ vtaﬂueeshi SPE FeVer” Gt a odar, S or Wi thin an
bppl i cabeading apecifieemme arpeare iR dPe i'Ae AP EOACSNt “HEhagenent obj ect
item cexrcbl owedhlve (ospr BWldntalye)r & o5l FeEtof HE PLYBEUMSHLE°A fol der, a
nedi a assehe corumotieedingeal- worl d content entity. FIGURE 4 illustrates a 35
mappi ng of hierarchal physical itenms and attributes thereof, 41b, on the
right, to himearxehaly, RDBNBIMmepmésehta@hion, mapdust bystheRBBISalt em Types, 4la,
on the hgfl,oAhe" tdnCEily Ragenkit Sydiseios ki nechtsahedan andera” named
hi erarchigal sSIIHELUMQ QT RRBME $ADI8E, 2 eatNcdbontht Chy i Savead led a
" Compongnt 1Ype, " 2% by { N6, L eMIYRRL ocEAC D, caCampRRENLTYPel | contai ns 40
user-spé&ﬂ &8 att by e(s§l as we as_certajn systemattri butes. A

c 5n {eve ] 1.

user - spEFTEE 4t SFPBITTE B 8F an)Sat D Hodel supporied by the RDBVS,

or can BEo}SPa SERCFEIIHEE L fodE Sippbit éd*by i hEt ot 2 4 AUG 2006 WO
08/ 075176 RETAGRIZI-Q0TTFED"

Each component, 35, contains a reference, 36a, to the parent

component. The reference is through a foreign key.

25 The Sub-component tables, 38a and 38b, may reference further
sub-components or attributes. The sub component table, 38b, is
illustrated as referencing pointers to content data repositories, 3%a, and

39b.

30 FIGURE 4 represents a more general, higher level view'of the model
shown in FIGURE 3. Through the high-level data model, or within an
application, an “Item”, that is, a multimedia content management object
item, can be used to represent a real object, as a document, a folder, a
media asset, or other real-world content entity. FIGURE 4 illustrates a

35 mapping of hierarchal physical items and attributes thereof, 41b, on the
right, to hierarchal RDBMS representation, that is, RDBMS Item Types, 4la,
on the left. An “ItemType,” is a user defined schema and a named
hierarchical structure of RDBMS tables, each of which is called a
wComponentType,” 35, of the “ItemType” Each “ComponentType” contains

40 user-specified attribute(s) as well as certain system attributes.

A user-specified attribute can be of any data model supported by the

RDBMS, or can be of a special data model supported by the content



7 ‘managenent system An 'lItent logically consists of a rowin the root
tabl e of the respective "ItenType," and any nunber of rows in eddhAUSHOD
table of the "ltenType," with a condition that the parent of a child row
contained in an "ltent nust also be contained in the "ltem" An "ltem is 5
a hi erarchyo@¥#07fd¢s that are stored in a hierarchy of PCAIGBE¥06TEach of

these rows is called a "Conponent” 7of the "Itend and has a "Conponentl| D"
that uniquely identifies the "Conponent” within the respective

"Conponent Type. 11 .0 Cardinality constraints can be defined for each child
"Corrponlga%g'%ggg oy dcQm AES Wi Eerd T8Il aREEGI oft 2 NEX| inuthentavberbEsf rows of

t hat tygetundeesr gt%%@ “Qtemg‘ I ¥ aB@ra%Ptnum\é/Sof Ihe geéadldnird sivrem i s zero and
the def 3ulft ﬁaflermm"i S 1ntini Y A&a';:lghgr’gl;)égﬁ" ofandl Sope ordered or

unor der &4 0P -BRPS| T 8N B1°°Bn oF dered, It emlypg, - Lhe child [ows under 1.5
each pareweinedvingsne "Bewe 8t 2LdPe AELBPER AP i s "l nt ai ned. by the system
An "t eaiipeirciant mewsy Blradi anseeForsd in @, RigiAePHPE “9RT%Er ot an "Itent are
mai Nt ai pedefQks Q¥ aayieal 4 emdmpbient hes ~the evifyyeard| hafheycyRatdtithe sane

"Item DQ Qut .ea8h fgs 8 di fif-erRRfonesirsiepimumbesspeditee nuber of 20 | at est
versiong to be retgined for an "ltent can be specified for each versioned
"ItemType.""P "fie 8efault is infini ty, i.e., no automatic purging of old
versions wll be performed by the Sé%tie%) in ope pr ferred enbodi nment, the
par ent - chi | dCardinat ity RORFIF2HRFEWEEPS 2 R0 * CBIfPorient Types” within an

"I t enfTy pesnpbennhipeit 4b reehrsya ALTHPBVBRHEAF & F"Re) "4t €8" A" t he child

" ConponenrdtTygel dnaéoradubs cheiparrantt) rowef eFendeifglt PHETYRLR FEZC

" Compongpd Ty Qeddn ThGEmud Re hefREent il ttentypgr ichry abdo eaekdectil Py _
'I'Q'ggrrwgonlgggéﬁg(egr. %Qgp\qqu,ngpta), dr@edel S 1peXiTRIY, - "G@raaﬂjaeﬁ:trgi ingeAssur ed b)éot he
. . In thls enpod agth ¢ tis hdinBlined HEMhe GORdeal NS at

I'Bast t R&°% BFI°BWi Rg age;g?%ér%e(g't '%Pil f)%gl;@g%tjésm{nw, " Com%oneﬁ?l D11, and
Parent1 D, and optionally may contain an "lten} VersionNupber, and ACL Code
(Access Cont Mol'IterEPet 68 Pe VAFERBtYh *1 %t DIP **f'Sht “Versi onNunber, and
ACL Coderesme amlmpimedserddidroeverndItagdtin” BensaBHPe " ey ShHy BE i ncl uded in
every " Genponeats” me $aviHdastatibffavoe Sereion umbesy stTeemnater i(But es can al so 35
bhe incl uded .t -fagh lkbtrat raceasmromn MAkAt eane @pe@fipd, £-Gaeponent Type, "

the numigr,,of.d Medi,at & chicl&:Qarpanentsicyndes Neat buaniSonpenieat , " et c.
Also a separale ROBVG, f 8Pl e isn&d BRLRH sfRkncach " Conponent Type” defi ned

In one preferred embodiment, the parent-child relationship between
25 two “Componennypes" within an “ItemType” is maintained by a RDBMS Foreign
Key created in the child “ComponentType” (or sub-component) referencing
the parent “Compon;ntType." Thus, the referential integrity of each child
“Component” (or sub-component) to its parent “Component” is assured by the
RDOBMS. In this embodiment, each “Component” in an “Item” contains at

30 least the following system attributes: “ItemID”, “ComponentID”, and
ParentID, and optionally may contain an “Item” VersionNumber, and ACL Code
(Access Control List code). Although “ItemID” , “Item” VersionNumber, and

ACL Code are only needed for the root “Component,” they may be included in
every “Component” to facilitate access. Other system attributes can also
35 be included to facilitate access or maintenance, €.9., “ComponentType, *
the number of immediate child Components underneath a “Component,” etc.
Also a separate RDBMS table is created for each “ComponentType” defined
for an “ItemType;" i.e., tables are not shared between two “ItemTypes”.
This design simplifies the logic and also enhances database scalability.
40 In a different embodiment, a table can:be shared among several “ItemTypes”
to store Components (rows) of similarly defined ComponentTypes for these

several “ItemTypes”. 1In this case, including “ItemType” as a system



for an "ltemlype;" i.e., tables are not shared between two -Item;ylrpWGE
This design sinplifies the |l ogic and al so enhances dat abase scal abi §ﬂ05 40
in a different enbodinent, a table can:be shared anong several "ItenfTypes"
to store Conponents (rows) of simlarly defined Conponent Types for these
several "IWepdp@e". in this case, including "ItenTyp&CIl/GR8/04678yst em 2 4
AUG 2006 WO 03/075176 PCT/ GB03/ 00679 Sharing a table in attribute in this
shared table can facilitate access. this manner allows a faster search when
the search.scope covers nmultiple "Itenmlypes" that contain conmon
attri b“ét‘%ﬁ%ﬁ?%%ﬁ%ﬁ&%@&dbmcan%a&ihhusé lhateed. | BhdFi@UREEle i1 ens

11d

(i ncludin 0 , Chicl shaCaimpespenicseanaiAtdiei but es) can
rel ate E}Bgd‘?‘an‘beer %1lsg§‘6rgg?§§g£cf§vft agtgheﬁt ot het. fs?ﬁcﬁggag;pl e through a system
tabl e, USPRPEI Nk BREHRKCTE al = *eXt er naF" relationship that binds a
source "Item" 51, to a target "ltem" 53, along with a Li nkT&/pe, 55, and
an optional asi kuftktied ih BEURE @, Thews (ECkphShHe FUPensRissr HaM* since it is
not i mbegddedohsbneitshen Atheibusaur oa wratdieo parkgetssedipeef VithheaLi nkType is a
cat egor [ zat.i qp le@zpr?he $RroubIat sy@Berdpilk cabingruioka seliéwt ivehy traverse, or
search on iarf?sefatig}l h%agﬁggcwnag ol YREee AdehNKst | tend tdrgera third "ltent
that can”$&7ised®t’s descri. enthi s relationship ifyneedgd: s4inks can be
used t o"¥§Bport’ BEBAAY G- WanRY §.h§ fran -%’o-, ny.relatignships, including
aggr egafhionrelntioneldatisi e "elsia‘t‘ieo’rfs?‘/ﬁ. o8 g“lahﬁé Cemanti.cs .of each
rel ati osshicp careedetsatetithy .a TieghnkBvelis Facareoppdation At lefanpl e i s

"f ol der k@ an iapplabiteéh eas eclrntivieliertaveryss exerrarely oar LPTFSfH fer is Linked to
the |tepp.(LOREaSENt iNgiMOCitaRNtis DEni@E heten! oihdercey Hehesed goe "contai ned" in’
this fOggsecrfhbengtlgisefg@mloﬁshizg‘qw&%déci.erﬂiﬁﬂs, cAChS uda ta@ segtai ner for Tar get

ltem 5 nding of a LS SQMNGEi gl agatfiReiar gat "ltent can be
é? t her \?%er?i’bmr?f“éﬁ’é%:f“%ycz%mn e?éélaon-ni nggpenden%tn.g *The forner binds a

speci fi €oRFéi¥egh *6f2 i3 *F¥¥8m whereas the latter binds 25 to any/all
versions of an "ltem'. In one enbodinent, Links are maintained as rows in
one or nore tedivatdds ROBNE: rakitéersbt e RIRBEhPY 12eBieP-1HE %361 | owi ng
attri butess1.S@uE GRarpld arlBbldersaur de whittepdseVey STtonNurbesertithpget "I tenl D'
20t ar geteoldot-eff' LVRES L ORNITDST:, (debdeTyiay chéwnknts| teptiBt, foldevd) Link "I tent
Ver si Orngﬂggoggé wcontained” in this folder. For example, Source Item 51, acts as

a container for Target Item, 53. The binding of a Link to the source or

the target “Item” can be either version-specific or version-independent.

The former binds a specific version of an Item, whereas the latter binds
25 to any/all versions of an “Item”. In one embodiment, Links are maintained

as rows in one or more dedicated RDBMS tables containing at least the

following attributes: source “ItemlID” , source “Item” VersionNumber,

target “ItemID” , target “Item” VersionNuhber, LinkType, Link “ItemID”,

and Link “Item” VersionNumber.

30
As illustrated in FIGURE 6, items can also relate to each other

using “Item Reference” attributes, which are maintained like other
attributes contained in an “Item”. An “Item Reference” attribute is a
user-defined attribute created as a part of a “ComponentType," 36, within

.35 an “ItemType,” 32. This attribute has a special data model maintained by
the content management system. It contains a reference, 58, that points
to a target “Item,” 32'7. Similar to a Link, (FIGURE 5) the binding of the
reference, 58, to the target “Item,” 32', can be elther version-specific
or version independent. When an “Item Reference,” 58, attribute is

40 specified, a Scope of Reference and a Delete Semantics are defined for the
referenced Items. The scope specifies which “ItemType” {s) the referenced

Items can belong to, whereas the delete semantics are similar to the



30 As illustrated in FIGURE 6, itens can also relate to each othez: usi ng
"'Item Ref erence" attributes, which are maintained |i ke other att flAU@ é@p
contained in an "ltent. An "ltem Reference" attribute is a user-defined

attribute created as a part of a , Conponent Type," 36, within 35 an

"It enType WOBNTSITHi s attribute has a special data mod& TFEP¥HPned by the
content nmanagenent system it contdins a refer ence, 58, that points to a
target "lItem” 32'. Simlar to a Link, (FIGURE 5) the binding of the
reference, 58, to the target "Item™" 321, can be either version-specific
or versjoBtd rdapendeniined\hen maMé kb onpRef wiermseial BYedtdty *Iute is 40
speci fi g, 8,96 OpPE0T:sRef 8¢ @BGRe@Ndar Rk eteeerSaradticeubs.eStef i ned for the
referenced Jtens, JThe Scopg;sPeeid hessiheda Vicb@nispsilond 8) e ref erenced

items c&f Belong Lo, whereas the. delete LGS, Sifhal ar to the 2 4
AUG 2006“‘*\?@1’6?,’5J o%ifﬁ%ﬁﬁ%ﬁ‘@?ﬁﬂ'&%gggg‘ ﬁ%ﬁ%éﬁigiég;gmﬁgai ned by a RDBMS
] e '

t® assuReferefeet aftiigrte ht-&gr ¥R WMTef*R® ‘Pt E€hnte is.to be del eted.
An "1t eBudRefteEEnCe RPBNE Foxiehant Ky SSieteregareaioady s5efndctpee®i Hewhi ch case a
ref er enggfle” {rkceides GANLipEd OMEmt crypewy arnl| wepdPgpeItem Retegenge’ef erred

embodi NEAL,. 1.8 0 AP IaNaAUSaYbyS iepeshtedd fiRaferBef eyeacatimt kuBMbuUte (i.e., when
t he scope, i S, A single "lItenlypell) is supported by a RDBMS Forei gn Key.
Heterogenéggusﬁ'y scoped (i.e., when the scope includes multiple "lItent
Fypes) and unscoped "Item Ref erence" egttri but es .are

_ . i ntained by the
content manaRfeRERtt SReGATACASTOAY REBRE S i g8 ey Iy &%\r%t Tgfgedr%!L ggeci al data
model suppopt edResyuchiRetenepes aBTibREea SAoALTC TS TRETY & TR RESour ce
Ref er enaé iattdtirbisticin BGURRMEs@ kdsbuseriefeynin Bl GIREGS @ 2 FFBstrated in
FI GURE 6, ArERSE4Y, ca, Rahejeangea rRBSurcoNtmmbers of the fcertent managenegt Resour ce,
g}: managed by Ao Be80L Mg dVRNB0LEp i al-PrpbeNL@Rt: MRMagenBeY 15 system A

esour Ceeé\é%t%e%géf 1S, SREG Alpe PURRASE:SEIVE! obfaat sEBRagesidnesour ces of a

particulrar ype. anpl es a e _an obj ect_ Se Jraages a large

vol ume JF ¥R %/arBBngg‘l"‘S,Ofa%Hla’éy §,€Jre|é3asn'1 ??r%/\eé?hamv%l(&; Q'&q}gg es and delivers
Streani MgaasBp oot slelbegs sExaaming FACCi Hed /cBITRAL] 2P ekt ensi bl e cont ent
nManagenghe esyststiphe] conpditenanageaeRtoMFGEMEE aRERyte accommodate new

20 Resource Managers, each of which is specially designed to manage a
specific type of resources, with its gpecific representation and methods
that are not necessarily modeled by the physical data model described
here. The unstructured data managed by the content management system are
largely managed internally by one or more of these Resource Managers. The

25 integrity of a Resource Reference ig maintained by the content management

system.

The physical data model described herein is able to support a wide
range of high-level data models to cover a diverse spectrum of application
30 domaing, as well as to support many industry standards (e.g., Dublin Core,
XML) . Equaliy important, this physical data model also provides enocugh
flexibility to allow database optimization so as to support high-level
data models efficiently. 1In one example, a high-level data model uses
Items of one “ItemType” to represent standalone, sharable. images, each of
35 which has its own attributes, versioms, and ACL. The actual images are
stored as Resources. Items of another “JtemType” are then used to
represent documents, and Dinks are used to bind each document to the
images it contains. In another example, to support a high-performance
production application, a single “Item” is used to represent a document
40 together with the images contained in the document. (The actual images
are also stored as Resources.) In this case, performance is critical but

there is no sharing requirement for the images.



20 Resource Managers, each of which is specially designed to manageya 4 2006
specific type of resources, with its specific representati on and net ho é@
that are not necessarily model ed by the physical data nodel described

here. The unstructured data managed by the content nanagenent system are

| ar gel y maw@opadsiiht ernal |y by one or nore of these Re26TUGBS/IMAhagers. The
25 integrity of a Resource Referenc® is naintai ned by.the content

managenent system The physical data nodel described hereinis ab le to
support a wide range of high-level data nodels to cover a diverse spectrum
of application 30 domains, as well as to support many industry standards

(e.g., Dublin, 6lfews><waﬁb§%queﬁ TP ARk LN 5 BiKSIGAL i a model al so

prOV|des enou to a d a§ elnhg on _sqQ as to
suppor t Dﬁ'l“ g'lg\}%tle todéisérar%d%cicgss ¥? Ian gg n'ﬁ' to Q rta1 at;om?onent hi gh | evel

dat a rr[)cfe‘-*lf’l‘ii’s%‘§1 aftpdEeof Bnke efeRHRyPe® °|fe‘°[5’?3%%éfh e ?°én"d’ﬁl one, sharabl e
i ;ages, w@actsrofdig@h ‘Gdmperientiasaliles ipvihe afteTimet s, versions, and ACL. The
actual imges are stored as Resources. Itens of anot her "ItemTypeII are
then used toond GpICSRMN FOCUHIRRESEAt ARntiAkS arRltinedat QsbiiBee@ach docunent

tot heerdfam% ma;naggt(ﬂ-)e';u: aéyQ?efm w:.Qhad‘lgélegLEteg@pp IrgadeI: Qxc§éL@PQEI~ a

hi gh- nce {o uction ap rP q n, 5%,9 te em'r & used to
represene?‘a 8oAnERte 4% “PHh &t ReP>9R TR ctaﬁes’f"c s®¢ontaf néd in the docunent.
(*Phe actd#af oF regils camdr & APSHIEE gredtrr g oIS ot Y5y emy (Pr1 3 &irdige,

per f or nefireqient tepelfcaystbut Onehesreidnsoinbhishevetergis ebprr @n®Y¥URE or t he

i mages. 2 7heAkiGt200®, MDaO3L0A58y7 6aRCELGBO3 086692,10.9.7 lshenpt@n(s)" can be
def i ned @Ba,aBn "al h2ATUP &:r0cAcall ER8VieYY' rda8 B a AR EedRAPbat e to restri ct
access to an "ltemlype" to certain "Conponent” tables and attributes. It

i,§ essential kyt-,,E xsegi}methR[%%Q@ Vbbe"\@ofr& 14 DERnGOLLLSRQRdI ng “ Conponent
tablesmt 51t nventlonlsa
4}a§ﬁ ?ge%ggg &aa 1n€aug£g)flﬁ%e€fr1nts

nul ti medi*§® %t fi%uted card
r eader a"@éf‘e%gr‘“f%rand EREPT e facdal \iBrped frRd 6§%dm§9ﬁs 2hed#ePi c card security
system @aneraediod, 3mhgcehbdrsor Weliipgrepridabr awie omed itvageedaterarermchi ne card
system t@picanl@ktdesstd tHro@fuert ploraised @y ssysbhednsenaes ved,s7en of this system
125 Showyak ) abd GeREand/ stokb€ ifyseh@te dBsavhsespchbbated hyp, idanisbf i cation
i ndi ci a!fo?'élamplgr“%ﬁﬂggkﬁyint data, voice data, and facial and eye image data

are stored as multimedia data objects on separate fingerprint data, voice

t
Elnlgeﬁ_:’prlng nrea%

data, and facial and eye image databases, with such attributes as data
models (images, mathematical representations of image data, audio data,
25 and mathematical representations of audio data), as well as repository
addresses (e.g., URL's or IP addresses), where the data is the item and
the addresses and definitions of data models are the attributes, and the
image presented to the screener, security guard, cashier, boarding agent,
or enforcement professional is the resource.
30
The method and system are physically implemented in a program
product. The program product may reside on one computer or on several
computers or on a distribution sexver or a disk or disks or tapes. The
program itself may be encrypted and/or compressed, as would be the case of
35 distribution media or a distribution server, for example, before
installation or it may be installed on the one or more computers.

A further application of the invention is a method and program
product in the nature of a wizard (that is, a structured series of dialogs
40 that ask guestions and use the answers or choices to produce a result) for
populating the multimedia content management system with content schema
and metadata, including high level content models and low level physical




data, on a magnetic or optical card, 70b, read by a card reader Y%a; A&&@E
readi ng the card, 70b, bionetric readings are taken. Exenplary bi WG i
data includes fingerprints at finger print reader 70c, voice prints and
sanples, facial imges, and eye inmages, at digital canera, 70d, anong

ot hers. THEOBYBH@phi cal, audio, ang image data are PEHGBEYIG accessed

t hrough and processed by separate sérvers 72a, 73a, 20 74a, and 75a, and
stored in separate databases, 72b, 73b, 74b, and 75b, for exanple,
fingerprint data, voice data, and facial and eye inage data are stored as
mul t i nedbdeldatraiobf ectepbishgeparatsentinggemysry e 46, 39 6PG data, and
faci al abgkesyatrinraga, databasasthewsddhussuth raptnse b yires=namadateacr nodel s

(i mages mo@%ﬁ&?s@@&ek@%eﬁ@@%@%néﬁt RS :0freh MBGE belalaaupoAB 0 dat a, 25 and
mat hematical representations of audio data), as wel| as.repository

addr ess@8sRoBSRY.  deURMIRINGrthp PURHYFRESEYS) 27 éF‘é’“f?fe"%lé? € the item and

t he addresses and definitions of data nodels are the attributes, and the

i mge presented to the screener, security guard, cashier, boarding agent,

or enforcenent professional is the resource. 30 The nethod and system are
physically inplenented in a program product. The program product may
resi de on one conputer or on several conputers or on a distribution server
or a disk or disks or tapes. The programitself may be encrypted and/ or
conpressed, as would be the case of 35 distribution nmedia or a distribution
server, for exanple, before installation or it may be installed on the one
or nore conputers. A further application of the invention is a nethod and
program product in the nature of a wizard (that is, a structured series of
di al ogs 40 that ask questions and use the answers or choices to produce a
result) for populating the nultinmedia content managenent systemwth
content schema and netadata, including high |Ievel content nodels and | ow

| evel physical 2 4 AUG 2006 WO 03/075176 PCT/ GB03/ 00679 nodels. This is
acconplished by presenting a query to a user as to a content item and,
based upon the end user's response, presenting one or nore subsequent
queries as to the content item and based upon the responses, determ ning
t he sub-conponents and attri butes of the item 2 4 AUG 2006



12 1. A nmethod~ O representing a nultinmedi a content nanagenent obj %ct in a
dat abase conprising one or nore high | evel content nodels and a Io{7fv | Aldpe006
physi cal nodel of the nultinedia content data, said | ow | evel physical

nodel ]providing a mapping to a data engine, said method conprising: a.
entering nultinedia content data netadata and schema in the |low |evel

physi cal representation, and b. mapping the netadata. and schema, to the
data engine wherein the relational database is adapted for repreventing
content managenent data in one or nore relational database tables, each of
said relational database tables having at |east one rowwth a plurality

of coluns, and the nmapping to a data eng#ne conpri ses rgpr%sgtnt,i ng the
mul ti medi at contlerRthrd 94 FERERTESERT AcTln el CORETYT AR PSI 4P FohaP Yat abase
by the stepeabise' aspoicizy Par)oR "o BoTEhSTRSF WA So¥%Rt*Hs!¥Rlitemto a
row in a fiysSéairsiaal iconak miatiambdisccdanatritefutagFabtilen ilarlabhysitak es of the
r oot CONMPORsAAl JroviROiig @S@oPIE NG a dstaukmsnef siivendthed commilatidonal dat abase
tabl e; and associ ating additional conmponents of the object, it any, to
rows in additi Oﬁé‘iuﬁﬂnﬁiéiﬁaﬁk databames idbdd@ta aid@ERinA dnhend tewn i s used aa
a bui | di ng bl oc] tlop%;_lﬁ‘tlr%t alevsal Lty of high level content nmanagenent

e netho

o

data nodel s. 2. cl ai f o (L EacaOREASI Ng @ net hod of
-nhaging a Bl t a Eomﬁg'é%t!naﬁégié&n%nt systaetm %:Hgnpri sing- the wdtinedi a,

content Managenent object and.the relationa ta Th hod of
claim! or cl ai“i’i‘l”?%‘é‘f‘e‘i‘ﬁ“@ﬁ%ﬂ d=hasa ’éfqﬁ&ﬁl:%‘ﬂg ;g%rgr%%‘gé?ﬁfgg%ﬁgn%ri ses a
chil d conpesnesteas 43ty dpene SRIVARAE S % c+ﬂtf"ﬁ“°c"_ Bhent of Ot her
conponent . relatiEnal derabger SESIEP ARTA At 1955 Fif FOUHEHR PP ULt r thut e
CONPri ses eolupmi, g theomappiimt tp pclfsy epeingt emetleph TaPSEMEAAY SBPepository. 5.
The met hodmaftifdans nohtent mehapemen® oitiesteam ap itewinrtbg neaptienzoApradts a |ink
bet ween a gpuheeidscat:and a target item A conputer program product
conpri sing instruct podteiatlihe B, rosh @BmpoaMBC bif @He Ohi@t dat &n PrEces S ngr Syst em
having a n@paVAl-af irkEatdBM0I dacsa0t ag6Le;devi ce, causes said systemto carry
out a Method as cl a,pRdidenfQVe:2BRePfof the root component to cerresponding

colwms of the firat relational database table; and

acsociating additional componemts of the object, if any, to
rows in addirional relational database tebles, whereoin the item is used as
a building block to construct a plurality of high level content management

dnta mpdels.

2. The method of claim 1 further comprising a method of managing a
multimedia content management system comprising the multimedia content
managament object and the relational database.

3. The method of claim 1 or claim 2 wherein each of the additiocnal
components comprises a c¢hild component of a root component or a child
eomponent of ancther compenent.

d. The method of claim 1 or claim 2 wherein an attribute comprisas a
pointer to a data resource gtored io a separate rapository.

5. The method of claim 1 or claim 2 whexein a row in a table comprises
a link batween a source item and a target item,

6. A camputer program product comprising instructions which, when
executed on a data processing system having a non-veolatile memory storage
device, causes said system to carry out a method as claimed in any one of
claim 1 to glaim 5.



claiml toclaimS. 2 4 AUG 2006 13 7. A systemfor representing

mul timedi a content managenent object in a database conprising oneéioé A%Z@B
hi gh |l evel content nodels and a lov |evel physical nodel of the

mul tinmedia, content data, said |ow |evel physical nodel providing a
mapping to a data engine, the system Conprising: nmeans for entering

mul timedi a content data netadate. and schena JxL the |ow | evel physical
representation, and neans for napping t@e net adata and schemto the data
engi ne wherein the relational dat abase' s adapted for representing content
managenent data in one or nore rel ational database tables, such of said

rel ati onal database tables having at | east cue rowwth a plurality of

col umms, and-t hed rrrates fogr rapegRentige Boma tinedia SRR, RE MEBRSTFIXePIRERAS for
representi ng tdrevadel ¢orpecdimy omnteperensivhglevehconfispe crdelysadng iltem i n t he
rel ati onal deta@abgseifavicagl bAXBe dibiin@faOdnadritndata, rsadd leonpeosient of the

obj ect as apnyditSIMnbdb)dploPiiihd admabbingleo £t Eginafdahalkestent abl e; nmeans for
associ ating 4 iyt es of the root component to corresponding col ums of

the first relational dat abase tabl e, and nmeans for associating additional

Coronen! o8] o SRl el a.un»eugae. Byl xS 44202 o SO
oC

dat abase talfles, e&‘/ l gﬁi emls  Usec bUI |ng bl to construct
a plurality of hF%h IR Sh 'p 1EL men‘t ata npdel s

means for mapping the metadata d schema to the data angine

wherein the relational database is adapted for representing content

managemant data in one or more relatiocnal database tables, sach of said
relational databasae tables having at least one row with & plurality of
colume, =and the means for mapping to a data engine conprises means for
representing the multimedia content management object as an itewm in the
ralational database having:

means for associating a root component of the object as mn
item to a row in a first rslational dactabase table;

means for associating attributes of the root componant to
corresponding columns of the first relational database table; and

means for associating additional components of the abject, if
any, to rows in additional relational database tables, wharein the item is
used &8s a building block to construct a plurality of high level content

management data models.



