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inter-relating, and accessing data and files, including relational,
network, hierarchical, and entity-relationship nodels d graphics, text,
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structeymedsdata so that off-the-shelf RDBMS data managenent technol ogi es
can be enployed. However, the type of the unstructured data, that is,

mul timedia content, differs fromapplication to application. Because the
type of*cHETHE AtIWEi HYSPE¥™schema, netadata, applicable extenders, and
the like) differs between applications and content data nodels (as
stream ng, @naphédtal datd seddgemditdand @UN &y Lexd comlERl | @nputer dhif er ent
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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 system (RDBMS) is often used to manage these structured data so
that off-the-shelf RDBMS data managemeni technologies can be employed.
However, the type of the unstructured data, that is, multimedia content,

differs 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, visual, 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
possible 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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5] evel ¢plepsteilimpidel cpraePrdes a mapping to a data engine. The nethod
i ncludes the steps of entering nultinmedia data netadata and schema in the
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40 managemeqts QRheChe8S Alstd @8 i1td8oT,ekadl aaal wal abaseondapiedtbor
create and populate a relational database of disparate content gchema and

metadata, for an extensible and scalable content management RDBMS.

25 Summary Of The Invention

Accordingly, the present invention provides a method of representing
a multimedia content management object in a database. In accordance with
the method of the present invention a database is employed, comprising one
30 or more high level content models and a low level physical model of the
multimedia content data. The low level physical model provides a mapping
to a data engine. The method includes the steps of entering multimedia
data metadata and schema in the low level physical representation, and
mapping the metadata and schema to the data engine.The data engine is
35 preferably a relational database management system, an object oriented

database management system or an XML data repository.

The method preferably provides for the mapping to the data engine
further comprising a method of representing the multimedia content
40 management cbject as an item in a relational database adapted for
representing multimedia content management data in one or more relational

database tables. Each of the relational database tables have at least one



representing multinedia content managenent data in one or nore relational
dat abase tables. Each of the relational database tables have at | east one
WO 03/ 0750083PBIB03/ 00679 3 row with a plurality of colPamGR03ME9 et hod
conprises the steps of associating & root conponent of the object as an
itemto arowin a first relational database table; associating attributes
of the root conponent to corresponding colums of the first relational
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addi tional components of the object, if any, to corresponding 21 5 rows in
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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 rowg 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:

FIGURE 1 illustrates a multimedia database 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 Relatilonal Database Management

40 System.



physi cal data nodel, and the underlying Rel ati onal Dat abase Managenment 40
System WO 03/075176 PCT/ GB03/00679 4 FIGURE 3 illustrates a sinplified
overvi ew wb caoRal@t i onal Dat abase Managenent System of FiPgWrGB02/08dToW ng

hi erarchal RDBMS tables including an4 Item Table with a row for the root
conponent and i ncludi ng conponent and attribute cells (columms), conponent
tables with sub- corrponent and 5 attribute cells (colums), and grandchild

tabl es for h.sub- opent s , t b Sk £,ahl sadeekps ers.
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of Fi geRe® aQtrlbtuéF%'t |Wh5hs'361€1F?}i’-::Le| PRIt farget itens, and link items. FIGURE 6
illustrates the application of resource ref erences to target itens. 20
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19d. 'Ehé@%@&p‘%ﬁdﬂ% ed that the content stores may contain structured
data, such as net ta for content, or unstructured data, such as textual

data, image data, stream ng audi o, or stream ng video. These data nay be,
15and typi cal FYSuEREeS AvatxAtrr et youfindPstblat @ 5P MEEES of5 FiwFeserver, 13,

whi ch mayadingldtdeca iwehs seavest iabso emTllddesitehe. content nmanager server.

The content nmanager server is the repository of the content nmanagenent

ROBNVE descriDeder Slie WILL Sl piesent, LEVRIELAN plfskhiastrated with

respect to I ona ‘abase managenent systems ternative data
r eposi £o¥9¥siiith as obj ect oriented dat abase management
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, 1lla, 11b, a server, 13, and one or more
content servers, 1l7a, 17b, each with one or more content stores, 1%a, 19D,

30 19¢, 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 server, 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 repositories may be used.



40 systens or XM. data repositories may be used. WO 03/075176

PCT/ GB03/ 00679 5 To accommobdate nore than one content data nodel in a

hi gh- | eveWwodanas17érodel , an extensi bl e content nanagenent PYIIGBMSMG7Teh may
be used to introduce appropriate netsadata and schena and new APIs to
support new high-level data nodels. This extensibility is enabled by an
architecture 5 that is built around a | owlevel infrastructure supporting a

physi cal data nodel. and i errente o 8r h stdugtay e of
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appl i cations sl cal or any part of may or nmay not
be expdBedt BOﬁ‘@?O%%%Sﬁ&?BﬁS fﬁaﬁﬁgplégé?s ‘data nodel . 25 Ooncept ual ly, as

15shown in FIGURE 2, the nethod, system and program product of the present
i nvention utrhéio&el@n Roghi: |fe¥e&hl@OM}&ﬁEaJnﬁdEi riolat isi §ifflelrent drsuppert a

di versg.ang,, ﬂ)el%vg?tdaqfa M@&eggpo@&plt'ocﬂ Ia?ﬂllcfa%géﬂ rd%{}r@lmp%rand‘héi plurality
of high, |l eve gl, of the data

cont enthlii’l?‘la}teviﬂs%‘«?)ttfl é*ﬁ’g %)I OCP%esaglg%n#gdaIf éltﬁglwglf%?: arslg?Ctrqu new st andar ds,
and newspliduiy emenePraAE RO JESh STEPRTeiiP @ TAPHT 7§ TRPLR2Ci®EFY engine (a
20dat abasferaRageTPRy s 33t &Ma asded fedwatbs Oralilydabab@sehymcayameattssyst em or

an obj Q%on%fgleemc%gsd&tfaéﬁéﬁymma%mmy &y kg8 tbyprMay c&favexaiigbe wand not
lim taII On)de ;gkgggcr“%aggcIf%nggﬁ%nsegkoadly useful to many content management
appllcatlons. 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
system, 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,



35 high level data nodel is in the formof an Application Programlnterface
(API') enbodying a representation of data structure and constraints. Al so
to be notwo 0®7ith@t the | ow | evel data nodel or infrastru®CirGR0328679can
support nultiple high Ilevel nodels, &1, 22, 23. The extensible and scal abl e
content managenent system of the invention contains one or nore 40 APIs
supporting disparate high level data nmodels, 21, 22, 23, supported by a

generic, lowlevel, infras ture t gg@ﬁgg@g da$acpodel, WO
05T ovsikE T e S DR T th ah Se F%ﬂ%t&%%ﬁu Sgiibspsr t edbby A e onal

Dat abastPEMEhagénment System (RDBMS), 27. FIGURES 3, 4, 5, and 6 illustrate
the rel ationshi ps between the 5 physical nodel and its representation in a
RDBMS envi r ofupeat .z, B, &, behat ionakrgad shaseldatashsps epresentied as tabl es.
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columms_s %%IJ]OIJ:%dr IN.khe . colyom, headi ggggw t;ﬁgh«% REy MRLYeo1skAaNndal one unit
of confeén manag edovb t he physi cal 15 ?e&é 2o e content management
E

Losyst enP?ﬁ‘leﬁeSReﬁ\‘/EJrﬁsi 8 i% TIPS FRefye- sh8\5\ias “Sh 196 Dat abase, 30,
Wi t h aeraotlycompumbnt (08% nhblivague)| femeRehene 32 taRFBIERS ﬁﬁe?ltféﬁiiconm sts
of a typedchienanchia@ahg stofruct ure of conponents, 35, and one or nore |evels
of sub-conponents, 38a, 38b, with attributes 33a, 33b, 33c, 33d, 34a, 34b,

34c, and hag,a rnga:H/nI gLe. gk dend luﬁiterof"éaneaiﬂmanggagahbgmmomtma% cont ai ns

a reference, £36a e parent nen Jaber I8 Lhrough a
L5 or ei gh*k®y °F eT E EoRBonant g\*f g%l% L L%%-amgndtq g Py%ﬁ %e]r‘“er ence

furt helFIG‘éfinQ*’c%}?ﬁén%hf[Ee‘er ®}3seput’e Wl'Fhé b %%‘i?ﬁaﬁ%%t alfP&"B8p, is
i || ust ra¢eckoas, Rehear@nsing poiiresrensdstcont enteyekd aieegrssitdri es, 39a, and
39b. 3QcRIRE 4 e&woels,@w S38, MREEEeBeMdke hivgherosl evelcomp@ianod, t he nodel

shown i,p_Fl gaJ :‘%Pt %;:%\9% tg‘fa hb%" Eﬁgeﬁﬁatﬁam}ﬁ%l 34, Whd LB An

appl i catt on, timedi a content management obj ect
2% tem Gahq%elﬁ%@dffﬁ réfﬁ“é@ent a real obj ect, as a document, a folder, a

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, 39a, 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. BAn “ItemType,” is a user defined schema and a named
hierarchical structure of RDBMS tables, each of which is called a
“ComponentType,” 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



medi a asset, or other real-world content entity. FIGURE 4 illustrates a 35
mappi ng of hierarchal physical itens and attributes thereof, 41b, on the
ri ght, towbioanzyiehal RDBVS representation, that is, RDBVSPCT&BOIIYNES, 4la,
on the left. An "ltenType,"” is a user defined schema and a naned

hi erarchi cal structure of RDBMS tables, each of which is called a
"Conponent Type, " 35, of the "ItemType Each "Corrponent Type" contains 40
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(or sub-caonmponent onent.” is assured by the RDBMS. In
this eﬁf)o%dnﬁ‘?ﬁsmé%lwﬁli rrg%rn%ﬁfned %%nph Y%terrﬁ contai ns at

In one preferred embodiment, the parent-child relationship between
25 two “ComponentTypes” within an “ItemType” is maintained by a RDBMS Foreign
Key created in the child “ComponentType” (or sub-component) referencing
the parent “ComponéntType." Thus, the referential integrity of each child
“Component” (or sub-component) to its parent “Component” ig assured by the

RDBMS. 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” , “Ttem” 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, e.g., “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”. In this case, including “ItemType” as a system



30 least the followng systemattributes: "Item D', "Conponentl D', and
Parent| D, and optionally may contain an "lItenm Versi onNunber, and ACL Code
(Access Gantosobsizé st code). Although "Item D' , "lItenm Versr@Bdawotegs, and
ACL Code are only needed for the roo# "Conponent,"” they nmay be included in
every "Conmponent" to facilitate access. O her systemattributes can also 35
be included to facilitate access or mai ntenance, e.g., "ConponentType,"
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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 “ItemID” , source “Item” VersionNumber,
target “ItemID” , target “Item” VersionNumber, 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'. Similar to a Link, (FIGURE 5) the binding of the
reference, 58,Ato the target “Item,” 32', can be either 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” (g} the referenced

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



25 to any/all versions of an "Itent. In one enbodi nent, Links are

mai ntained as rows in one or nore dedi cated RDBMVS tabl es containing at

| east t hewofoglovzam ng attri butes: source "ltem D' , sourcePCITtGBU3/00679

Ver si onNunber, target "Item D' , target "ltent VersionNunber, LinkType,
Link "Item D', and Link "Itemt VersionNunmber. 30 As illustrated in Fl GURE
6, itens can also relate to each other using "ltem Reference" attri butes,
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whi ch  JBpages:&d at gesyeldue pftnbifakye ol eCicpreantani St keameSesser, whi ch
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 is 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 domains, as well as to support many industry standards (e.g., Dublin Core,
XML) . Equally important, this physical data model also provides enough
flexibility to allow database optimization so as to support high-level
data models efficiently. In 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, versions, and ACL. The actual images are
stored as Resources. Items of another “ItemType” are then used to
represent documents, and Links 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.



manages and delivers stream ng objects (e.g., audio and video content).
The extensi bl e content nanagenent systemis able to acconmpdate new 20
Resour ce whragesize each of which is specially designed toPCRGRPS/08679
specific type of resources, with its ®pecific representati on and net hods
that are not necessarily nodel ed by the physical data nodel described
here. The unstructured data managed by the content nanagenent system are
| argely managed internally by one or nore of these Resource Managers. The
25 integrity of a Resour ce Reference is maintained by the content
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70a data, and fac1a1 and &ye image databases, w1th 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 server 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 questions 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



15 After reading the card, 70b, bionetric readings are taken. Exenplary

bi onmetric data includes fingerprints at finger print reader 70c, voice
prints amdoganpiies, facial i mages, and eye inmges, at di giPCalGBogamdpa, 70d,
anong ot hers. The bi ographi cal, audid! and i nage data are typically
accessed through and processed by separate servers 72a, 73a, 20 74a, and
75a, and stored in separate databases, 72b, 73b, 74b, and 75b, for

exanpl g, fid ng'@ﬁ:@r ':.Qtacggﬂ:lﬁ’lsﬂ&i (]5? g%s@ntﬁ@daf@l%brﬁltoaaduﬁieaé rege data are

stored as t1 medi on ;separate f1nger ane VI Ce
data, &RYC efnﬁcftém'arga g%sednﬁ (tﬁ néls%s WithESUC {A’ts%}l %t?gtesn%s dat a

nndelsmerﬁﬁﬁésemﬁﬁth%ﬁﬁ%$%aF VéﬁP%é%ﬁ%%Wﬁéﬁ%moﬁn?ﬁﬁﬁé %P, *Bgudi o data, 25
and m&@%@&b@'a&@ﬂ{lﬁﬁgﬂkﬁglQﬂy’ic&ﬁpoﬁlﬂg&& af@ta)yriswedd cas iepository
addresses (e.g., URL's or |IP addresses), where the data is 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, boardi ng agent,

or enforcenent professional is the resource. 30 The nethod and system are
physically inplenented in a program product. The program product may
reside 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 wzard (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 nmanagenent systemwth
content schema and netadata, including high |evel content nodels and | ow

| evel physical WO 03/075176 PCT/ GB03/00679 11 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 the sub-conponents
and attributes of the item WD 03/075176 PCT/ GB03/00679 12 CLAIMS 1. A
nmet hod of representing a multimedia content nanagenent



object in a database conprising one or nore high | evel content nodels and 5
a low |l evel physical nodel of the nultinedia content data, said | ow | evel
physi cal wodel7sare©vi ding a napping to a data engi ne, sai d PEEGRIA/00679
conprising: a. entering nultinmedia corent data netadata and schema in the
|l ow 10 | evel physical representation, and b. mapping the netadata and
schema to the data engine. 2. The nethod of claiml1l wherein the one or nore
high | evel content nodels conpriseg,;an,application programinterface
enbodying a 15 representation of data structure and constraints. 3. The
met hod of claim1 wherein the data engine is chosen from the group
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repr esesrmpngs2S:nul ti nedi a content nanagenent data in one or nore

rel ati onal database tables, each of said rel ational database tables having
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assomatmg root. conponent o ect as an itemto arowin a 30
¥irst rel atitiar YREAD ée?’%ﬁﬂeEtatﬁon ciating attributes of the root
conponent t onsgpeinespenditagatecehdmdend tbhehd idpsd enelwat.i onal dat abase tabl e;
c. associating additional corrponents of the obj ect if ~any, torows in
addi ti onal reI ati gnal itemis used

at abas in th
as a building bl otk f“%q@gnﬁ rC&éim Wlbef’ifrlﬁl tffteyo?)ef oﬁl r{ﬁfel Al %8‘6?1]t ent
manage st eda e dfbt €PERr i5es Fie apltivatl f PEdaipm tkuiadee prsivprd ¢ ng a
i1wet hod shrasaagichich o8 datkt stmedrar< and enhsteiagenent system conprising the
mul timedi a content 40 managenent obj ect and the rel ational database. WO
03/ 075176 PCT/ GB03/ 0067h9 1§ he th th cI aim4 or claimb5 wherein
each of the - addi t1oRar Cofpshaht & & erfﬁr;flses? 4%h P%ilnfoﬁf)ocr]llgﬁ?n&roﬁ r oot
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20 management systems and XML data repositories.

4. A method of claim 1 wherein the mapping to a data engine
comprises a method of representing the multimedia content management
object as an item in a relatiomal database adapted for representing

25 multimedia content management data in onme or more relational database
tables, each of said relational database tables having at least one row

with a plurality of columns, said method comprising:

a. associating a root component of the object ag an item to a row in a
30 first relational database table;
b. associating attributes of the root component to corresponding

columns of the first relational database table;
c. associating additional components of the object, if any, to rows in
additional relational database tables; and
35 d. wherein the item is used as a building block to construct a

plurality of high level content management data models.

5. The method of claim 4 further comprising a method of managing
a multimedia content management system comprising the multimedia content

40 management object and the relational database.



conprises a pointer to a data resource stored in a separate repository. 8.
The nmethod of claim4 or claim5 wherein arowin a table conprises a link
bet ween awemaftda7étem and a target item 10 9. A conput ePCErGRpsam7pr oduct
conprising instructions which, when &kecuted on a data processing system
having a non-volatile nenory storage device, causes said systemto carry
out a nethod as clained in any one of claiml1l to claim8. 15 10. A system

for managi ng; and el hul!ﬁ{oldngf WLH nedi a.dak & Qhl.Lech edctheg§ tflq'éom a mul tinmedia
dat a obgtd%cgl tent 05| to at a obj ect, content

r i me
Sorver ARk G Fo R P e PRl Bt F T Ao oRE SO dCPT BT or
mul ti néﬁilédmo@%}teéﬁ ElnPél?’FBr cerrredt- t he nul tinedia 20 data object itens
conprising multinmedia data object attributes and conponents, and wherein

¢he nul tinedja daht% QQ&&%@ItoﬁQﬁ!BﬁP%héﬁr&éQEm'sswh&%ﬂhréﬂ la@@r%@econﬂ gured to:
a. associate a roo onen e a
rel ationar Hsaetsaﬁa%omga%}%e dtat%srseésg}lra S5 5215 B taege%?ragﬁerelp%ftofgrrponent to

correspondi ng colums of the first reI atl onal dat abase table; and c.
associ ate addi ti oral megrposenrtsinf thelebh ecthetdinanyowt in acoawiespondi ng

rows i ncagdiddsonalinkebational sdatabasa LablL£3arge30;0erein the itemis used
@S a building block to construct a plurality of high level data nodels.

9. A computer program product comprising instructions which, when
executed on a data processing system having a non-volatile memory storage
device, causes sald system to carry out a method as claimed in any one of

claim 1 to claim 8.

15
10. A gystem for managing and delivering multimedia data object
items from a multimedia data object content repository through a
multimedia data object content server to a client, wherein the multimedia
data object comprises multimedia data object items, each of the multimedia
20 data object items comprising multimedia data object attributes and
components, and wherein the multimedia data object content server is
controlled and configured to:
a. agssociate a root component of the object to a row in a first
25 relational database table;
b. associate attributes of the root component to corresponding columns
of the first relational database table; and
c. associate additional components of the object, if any, to
corresponding rows in additional relational database tables;
30

wherein the item is used as a building block to construct a

plurality of high level data models.



