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WO 2004/010335 1 PCT/KR2003/001410 INDEX STRUCTURE OF
METADATA, METHOD FOR PROVIDING INDICES OF METADATA,
AND METADATA SEARCHING METHOD AND APPARATUS USING
Ll ANRICES OF METADATA 5 TECHNICAL FIELD The @Eﬁﬂoos/oomm
invention relates to an index structure of metadata provided for searching
for information on contents and a method for providing indices of the
metadata, and a method and an apparatus for searching for the metadata
using the index structure of the metadata. More particularly, the present
invention relates to 10 an index structure o Vi
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searched when XML metadata on digital contents defined by TV-Anytime
Forum (hereinafter 15 referrgdd@rRgAVAmmetpdata”) is divided into
fragments as an independent unit and transmitted on a fragment basis.
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orum has operated Working Groups for business models, ]
when XML metadata on digital contents defined by TV-Anytime Forum (hereinafter

referred to as “TV A metadata”) is divided into fragments as an independent unit and
transmitted on a fragment basis. The present application is based on Korean Patent
Application Nos. 2002-43097 and 2002-62923, which are incorporated herein by
reference.

BACKGROUND ART

The TV-Anytime Forum is a private standardization organization established
in September 1999 with the purpose of developing standards for providing
audiovisual related services in a user-friendly environment such as a personal digital
recorder (PDR) having a high volume personal storage device. Specifically, the aim
of the services is to enable all the users to view and listen to various types of
programs (such as conventional broadcasting services, online interactive services
and the like) at a desired time and in a desired manner based on the personal storage
device.

The TV-Anytime Forum has operated Working Groups for business models,
system/transmission interfaces/contents referencing, descriptions, metadata, rights

management and protection and the like, in order to establish standardization. With
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metadata, rights 30 management and protection and the like, in order to
establish standardization. With WO 2004/010335 PCT/KR2003/001410 2
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Metadata Specification SP003v1.3" up to June 2002 has been

A configuration of the PDR will be briefly described with reference to FIG.
1. The PDR 100 receives video/audigsignals and metadata via a variety
of networks 5 such as sky waves, satellite waves, internet networks and
the like from a provider 200 for(froviding video/audio signals, collects

VIBSRASH B 9idreiatRisepsisiacd iy thioPLeicat iavrtion.uderdmth e ddstadata
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signals. The PDR 100 comprises a high volume st_oraEe device for storing
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signals, and an electronic program guide (EPG) application for retrieving
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reproduction times and the like, through a grid guide screen of the EPG
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stored in the high volume storage device. The metadata refer to data
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TV-Anytime Forum, its structure is defined by use of XML schema
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attributes of the respective metadata elements are also defined. The TVA
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TVA metadata relevant to programs are con %gr_ed with, for example, 25
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node of
The metadata refer to data describing contents such as titles and synopses of

programs, and are defined as “data about data.” In the TVA metadata specifications
of the TV-Anytime Forum, its structure is defined by use of XML schema language
(see XML 1.0 of W3C), the standard by the W3C (a consortium for promoting
standards for the XML), and the semantics and attributes of the respective metadata
elements are also defined. The TVA metadata relevant to broadcasting contents are
configured with an XML document having a root node, “TV AMain (300)” as shown
in FIG. 3. The TVA metadata relevant to programs are configured with, for example,
nodes such as ProgramInformation Table, Grouplnformation Table,
ProgramLocation Table, ServiceInformation Table and the like, under the node of
“ProgramDescription.”

In the TV-Anytime Forum, the TVA metadata are transmitted on a fragment
basis as an independent unit in order to transmit a large volume of TVA metadata in

a stream format. The concept of fragments will be briefly described with reference

to FIG. 4. The fragments are obtained by dividing the TVA metadata configured
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"ProgramDescription." In the TV-Anytime Forum, the TVA metadata are
transmitted on a fragment basis as an independent unit in order to
transmit a large volume of TVA metadata in 30 a stream format. The

fragments will be briefly described with referen
o%?}iﬂ%%% Cﬁé?’n%&'uré’ 0410

e fragments are obtained by dividing the TVA metadata con
2004/010335 PCT/KR2003/001410 3 with the XML documents shown in
FIG. 3 into predetermined tree structuges. For example, where the entire
TVA metadata are divided into a tree structure (fragment TVAMain)
including an upper node of "TVAMain" and predetermjned child nodes
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under this upper node, a tree structure (fragment BroadcastEvent) |
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nedesthRdgpttisdRpartedenensd afdhaeaieaeaarsHHa e Sncluding an
becomes a fra%ment. The fragments can be fransmitted _independently of
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Rk ingdividur) ageasada therdeagmenisatl ISHORREBSSARBAOUREW AJIRARF the
referenced by a transmijtted TVA metadata fragment, i.e., a node
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el dnetadatactiaesSHUGHAS, aafiflgiadescring relativenpatas iBdhBdMAtted
metadata fragments of keys contained in 15 the transmitted TVA

ndepgadeiygmbniber P hremeiin Ahidhss Hagmeat reamiducrivirssed

Radh/1guame or more nodes in an XML document defined by W3C, is used.
The term “key' refers to a specific field of the metadata used for indexing,

and alS8tiBdLdual PerssE LD nBaE et etickd 155 S RGRe RO elg@ode
(fefe a6 EQNEitioN dd POV AYnibR 4SS fFirSutabnas Sesviedd RoABshonding to

"Published Time' correspond 20 tq the keys. In order to provide efficient

dBa R radficdcheds o etpfindagmar &) e Rt eoeirdAis Risgstructure,
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information on the index structure, i.e., index information, is also

ias Eansraifted TVA metadata fragment. To this end, XPath, which is a syntax for
describing a path to one or more nodes in an XML document defined by W3C, is
used. The term ‘key’ refers to a specific field of the metadata used for indexing, and
also means child nodes of a node referenced by a fragment. Fields (for search
conditions) input by the user, such as ‘Service ID’ and ‘Published Time’ correspond
to the keys.

In order to provide efficient search for and access to fragments, an index
structure for the keys included in the metadata fragments is additionally required,
and information on the index structure, i.e., index information, is also transmitted
independently of the metadata fragments.

Under the environment provided by the TV-Anytime Forum, if a user desires
to retrieve information on a program meeting a predetermined Published Time
condition, the index information transmitted thereto independently of the fragments
is utilized to identify the location (identifier) of a metadata fragment meeting a
desired Published Time condition and an access to the relevant metadata fragment is
then made based on the location (identifier), so as to extract metadata meeting the

Published Time condition.
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independently of the metadata fragments. 25 Under the environment
provided by the TV-Anytime Forum, if a user desires to retrieve
information on a program meeting a predetermined Published Time
%ﬂ%ﬁ%éhe index information transmitted thereto indepeQ, ’ %%91 410
ragments is utilized to identify the location (identifier) of a metadata
fragment meeting a desired Published Time condition and an access to
the relevant metadata fragment is 30 then made based on the location
(identifier), so as to extract metadata meeting the Published Time

condition. WO 2004/010335 PCT/KR2003/00141Q 4 TV Anytime
sSpecifidafioP e SPypliedigh 1¥dttrdif ot Kéthdath dpebifiehifstadata

SPQeBvkidn SPodmytinre Fermifid' reeating7Menicaab, Gasada), JuASda,
2002;_hereinafter, referred to_as "Single kef}ind,ex art reference" proposes
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thedlerKey siaeleskaxivie dsesharginta distinguighJdt from a concept of the
term "multi-key" in an emhodiment of the present invention to be

describdgtadhat the fsumi-RielRbex dirtetdeiie dedlisgneuish d-fisByifentert
oftihe preseRiulfivIeon anaesde-HE6T tReasieess Metadaiadibddescribed

plurality of keys, using a plurality of the keys simultanequsly, but a single

RS Tinaex Lititdtre THSTUR: 2680SHBR R Y SR LGRS tBeparesent
RGN ABnabReSthio tha metadaia. miedantigprof HRRALANST defitetshit a

the TV-Anytime Forum will be described prior to.describin? the index

Shetitveotihe ey s eelim b Aridasle ST sisustisp 9bthg prior art
sisrgeis Whichnglh ths datr ceveripadhecalo s mentiangsddndex

information and the metadata 15 fragments are transmitted, which is

called d Bip@UiBple fe caBABffsdrdiet d3eriBind e BstiatnEpmrbiyill be

QashisedtRioeiCanpiisas mplhaslittekagetions, each storing therein the
index information or the metadata fragments. The container can be

classifiedSntd 2MoHdEs ESrtmsiasrconaits b miapaest difggs tnavhich

informatinem castiegnharrbyihmitRrsONRIBEfRHes IR INtaEMALRAata
sections 20 such as a key index list (key_index_list) section, a key index
&gmmﬂ%ﬁrge%ﬁm&ted, which is called a type of top-level transmission.

Describing the container briefly, each container comprises a plurality of sections,
each storing therein the index information or the metadata fragments. The container
can be classified into an index container and a data container according to the
information carried thereby: the index container carries index information sections
such as a key index list (key index_list) section, a key index (key index) section, a
sub key index (sub_key index) section, a string repository (string_repository)
section and a fragment data repository (fragment data_repository) section, whereas
a data container carries metadata fragment sections such as an elements table
(elements_table) section, a string repository (string repository) section and a
fragment data repository (fragment data repository) section. The above
classification is done based on the contents of the information included in the
containers. Both the index container and the data container are identical in
configuration.

Referring to the container defined by the TV-Anytime Forum as illustrated in
FIG. 5, the container comprises a container identifier (container id) data field (not

shown) and a large number of sections. In each section, the contents stored in
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Wosﬁgyg%%lch as an elements table (elements table) secti

sub key index (sub-key-index) section, a string repository
(string_repository) section and a fragment data repository (fragment-data
repository) section, whereas a data container carries metadata fragment

. . . . /001410
repository (string_repository) section and a 25 fragment data repository

(fragment-data-repository) section. The above classification is done
based on the contents of the informa#on included in the containers. Both
the index container and the data container are identical in configuration.

Referring to the container defined by the TV-Anytime F illustrat
SRS, HE UL, EOREA L BFIARED MR (40 i

i fR|da(Rettishown fandiéhl akg emoniek sluscigtiostidn_eack SeBLIN04° is
the cantents stored in WQ 2004/010335 PCT/KR2003/001410Q 5 sectipn
ilsapisth 23 ehtire Siegolin ﬁwﬁo%fg@eaesaﬂye ﬁwsescé]@f?o%&d’.f %PCE the
@M&iﬂ&l&a@zﬁii%&ﬁ@jiwhmmmwmdmma@ a9 asiestionied (Bey index)
"0X0004' is identified as a key index list (key index _list) section, ) .
Seiifth SCEHHARICH e e %ﬂ%%eﬂg vaEiibh ‘i%ﬂ%féo)*bﬂégdés- 0006 is
identified as 2 kayisdexdderuindey) meaotiariiasactionish o6 whighithethe
encoded value in “section id' is OXO%@S IS ,identifieg%gs a sub key index
E25RdREy YAtEX e SREOh Khcibn UE08P lyhish UL B fY afiRFRT table
(SRelaR idiR) QXARAL xislideatiliadsasodnvilem@sicibied elensant tabieh id’
section, and a sectign 50 of which the encoded valtzfe in ‘secﬂon id" is,

B OOH s i&éﬂﬁ‘?ﬁé@e&sa%?réy@ﬁ%“ﬁ? ;ﬁfﬁ Fepdipsy fragment_data_repository)

kagpnent-data-repository) 10 section. The TVA metadata fragments are

stored in the fragment data repository (fragment-data-repositqQry) section
20 ot el REEH A A D A RRON 1A R

(randlenvalue) fepdbieofyy Acniptiadatafragninnlicimiigedata oaitaiagnsited.
included in the element taple section 40 Of\ij‘%e data container. 15 In

Adcersctniipure s s A8HntaE Uiducty REATRE] pgRRts in the
capiamesidentiflipniatarmation deeniaber debtndither metagdata fragenent

identifier information ghandle valtge a?f tfrrlg g:r%rrlltta'%gelin tlh%g linci[ile%?i% égebTVtﬁ\e
metaddfy covclusion, the TVA metadata irag quely y
container identifier information (container id) and the metadata fragment identifier
information (handle value) of the container that includes the TVA metadata
fragment.

The single key index art reference described above proposes the single key
index structure for indexing the TVA metadata fragments stored in the
aforementioned data container, i.e., a structure composed of the key index list
(key_index_list) section 10, the key index (key index) section 20, and the sub key
index (sub_key index) section 30. Since the syntax of the structure is described in
detail in the single key index reference described above, the detailed description
thereof will be omitted. Hereinafter, the structure will be described with reference
to FIG. 6 that illustrates the structure by segments of the index information.

The key index list (key_index_list) section 10 defined in the single key index
structure provides a list of all the single keys transmitted. The list includes single
key information defining each single key and identification information on the key
index (key_index) section 20 to be described later. The single key information

comprises (1) location information of the metadata fragment relevant to the single



fragment. The single key index art reference described above proposes
the single key 20 index structure for indexing the TVA metadata
fragments stored in the aforementioned data container, i.e., a structure
composed of the key index list (key_index_list) section 10, the key index
(key_index) section 20, and the sub key index (sub key_index) section
30. Since the syntax of the structure is déscribed in detail in the single
key index reference described above, the detailed description 25 thereof
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identifier information are stored in an ‘index_cainer’ segment of the key index
list (key_index_list) section 10 and a ‘key_indedentifier’ segment, respectively,

and then transmitted.

20 The key index (key index) section 20 defined in #iegle key index
structure provides a list of information represegtihe ranges of values of the key
included in the respective sub key index (sub_k®jex) sections 30, i.e., the
highest value of the key among the values of thg Wehin the respective
range(hereinafter referred to as a ‘representateye value’), and identification

25 information on the sub key index (sub_key indexgtisea 30 relevant to each
representative key value (i.e., the container iflentinformation (container_id) of
the container storing therein the sub key indek (key index) section, and the sub
key index identifier information).

Accordingly, the key index section (key index) 2(hcludes a

30 ‘key_index_identifier segment for storing thereithe key index identifier

information defined in the key index list (key imxddéist) section 10,



identifier information). The container identifier information and the key
index identifier information are stored in an 'index-container' segment of
the key index list (key-index-list) section 10 and a 'key-index-identifier'
segment, respectively, and then transmitted. 20 The key index
(key-index) section 20 defined in the single key index structure provides a
list of information representing the range# of values of the key included in
the respective sub key index (sub-key-index) sections 30, i.e., the highest
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indey{siratéryidraeXjesestigmentd e shd identifidex iontifeion on the sub key
information). Accordingly, the key index sectign (key-index) 20 includes .
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suB kel o theevalsen-réjhimdey) skaadistty il isian ddentfitatprigransation on
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idedefigfigifomfatibajionhe(containgrindex guthiReycoiders sstaivng3dhe metadata
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the urther inclu nfification information on

metadataAcagmuimisycotines sodikgytoitide xa(seb ddaheikegx).eett®0 includes a
e S P RS R et
15 metddatmfragriefite)d Acchedkghyindexsde ke drogigauRekeyendexiue’ segments
Se(itéilopo?%ticr)]r%ugd?ﬁe?ein the respective ranges ofieslof the key, ‘target_container’
segments for storing therein the respective coetaiientifier information
(container_id) of the containers in which the matadfragments are stored, and
‘target_handle’ segments for storing therein thepeetive fragment data identifier
20 information (handle_value). The single key inderudiure may be more easily
understood by referring to FIG. 7 illustrating thdex information.

FIGS. 7a and 7b show the key index list (key_indieK section including
single keys relevant to the Service Id, the PublisiTime and the Published
Duration. The upper node of the metadata fragnmecitding the single keys

25 relevant to the Service Id, the Published Time #mel Published Duration is
‘BroadcastEvent’ 310 as shown in FIG. 3, identifidy a shaded block.
Accordingly, the XPath ‘/TVAMain/ProgramDescriptidtrogram-Location
Table/BroadcastEvent’ for the ‘BroadcastEvent’ fremmt is stored in the
‘fragment_xpath_ptr' segment 11a, and the XPathbeosingle keys of the Service

30 Id, the Published Time and the Published Duration the ‘BroadcastEvent’
fragment, i.e., ‘@Serviceld’ (311a in FIG. 3), ‘ExBescription/PublishedTime’



'sub-index-identifier' segment for storing therein the sub key index
identifier 15 information defined in the key index (key-index) section 20,
'key_value' segments 14 for storing therein the respective ranges of
values of the key, 'target-container’ segments for storing therein the
respective container identifier information (container-id) of the containers
in which the metadata fragments are stofd, and 'target-handle' segments
for storing therein the respective fragment data identifier 20 information
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fragment, i.e., '@Serviceld' (311a in FIG. 3%; .
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15 disadvantageedisrindhexlsringféciarhpopadotonditiompeiandingndittomnventional
search, i.e., a search by one or more search 10 conditions, since it can
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COFFRSRAMGBNSF 190 spesilicdiidind theunstiadataieesBenb acsowling teetk&plained

Tvﬁereinafter by way of example. In the TV-Anytimestadata specification, search
conditions for retrieving metadata related to thhegpam list are expressed as
20 follows.

- Fragment targeted for search (BroadcastEvent):

/ITVAmain/ProgramDescription/ProgramLocationTabl@&ilcastEvent,

- List of search conditions:

507 <= Serviceld <= 514

25 09:30 <= EventDescription/PublishedTime <= 10:00.

In the conventional single key index structure, twethods are available for
obtaining fragments meeting the designated searctiitons. The methods will be
described in detail with reference to FIGS. 8a 8ind

(1) First search method using the single key index

30 In the first method, as shown in FIG. 8a, setsrafiments as intermediate

results meeting respective conditions are indepahdesearched by use of
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Anytime specification. For example, in order to display a list of broadcast
programs on the grid guide screen as shown in FIG. 2, search operations
for two fields, i.e., the Service Id and the Published Time, are required. 15
In order to explain the compound condition search using a conventional
single key index structure, a case where a list of programs of which a
Service Id is in the range of 507 to 514 &nhd the Published Time for 09:30
to 10:00 will be explained hereinafter by way of example. In the

TRl 3 Ipecificatio it rretrievi . .
BRI RS HE aREl SRS IPublisheaime.
Fradreerdftargfmghiense acrh rtBroat bastEsetstpf thependently searched fragments

ITVAmain/ProgrambDescriptign/ProgramLocationTable/BroadcastEvent, - .
Ly CER AR Btk . B B LSRN SERtnG e concitons
Evientbesgaggtion/PublishedTime <= 10:00. In the conventional single key

index structure, two methods are avajlable for qptajning fragme

t
meeting thiERRYIRdISeAINed it s CPREREthBY éer%?:@@ﬁﬁe@ FIGS.

in glatahavigh reference to FIGS. 8a and 8b. (1) First search method using
the single key index 30 In the first method, as shown in FIG. 8a, sets of

fragment$ HSlirtE1ghe SRYdNFRETREARCRRA dNe Ysdde RS BisifikRY igauired for each
indsneRASBHYIGSMCEes B HRR FUblRPRBCTIASIBER dEYFiakdBSS11). The single

Serviceld and the EventDescription/PublishedTime. Thereafter, fragments

colRMARfRITDBHIPBteBPfReMA& NIty Seaighetmsidasragenent as location
ObiaiRflafiPee wh' S Adnanieakinaleka i SPBERING HHE single key as

conditions Is obtained. 5 Hereinafter, this method will be descr
detaitation ioferarasioto ¢ Iitbs singlarkeBavitrinsthstigiiakajragoremdtion and

b e BB PSR GRG0 seach n
comprisesTXRatlaiof Fve graanCle tomgationdtadgtarfragoationd s ibeBdoastEvent,

- XPath of the Service Id: @Serviceld,

- Value of key of the Service Id: 507<= Servicekl514.

Subsequently, the single key corresponding to tRatiX 11a of the fragment
and the XPath 12a of the Service Id is retrievedmfra key index list
(key_index_list) section 10a, and identificationformation on a key index
(key_index) section 20a is extracted. On this ampresentative key values of
‘609’ 13a and ‘519’ 13a, i.e., representative keyues which indicate ranges (500-
509, 510-519) of values of the key in which valugsthe key (507-514) to be
searched are included, are retrieved from the kelgx (key_index) section 20a
having the extracted identification informationhéeh, identification information on
sub key index (sub_key index) section 30a for segsng4a having the respective
ranges of values of the key (500-509, 510-519)tedldo the representative key
values ‘509" and ‘519’ is extracted. The idengtfion information of the metadata
fragments (i.e., the container identifier infornoati(container_id) and the fragment
data identifier information (handle_value) storedi‘target_container’ segment and
a ‘target_handle’ segment, respectively) correspuntb the values of key of 507-
514 is extracted from the sub key index (sub_kejexy section 30a, and the
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10 information of the search target metadata fragment, and XPath of the
single key as location information of the single key within the metadata
fragment. - XPath of the metadata fragment:
ITVAMain/ProgramDescription/ProgramLocationTable/BroadcastEvent, -
XPath of the Service Id: @ Serviceld, 15 - Value of key of the Service Id:
507<= Serviceld <= 514. Subsequently, 1fe single key corresponding to
the XPath 11a of the fragment and the XPath 12a of the Service Id is

retyj 0 [N i ey-index:li ' . e .
SRR eSSt cendtcaton
exirdotethtOn (84 DSk} representative key values of 20 509" 13a and

'519' 13a,i.e., representativ y val which indicate ran 00- 509 .
510,510, 7 AR E R T S A Sy ot gy [iormaton.
seaechep Raehindhfiolenatoe reffieved keardhe kegendencisedringiasht and XPath
section 20a having the extracted identification information. Then,
AR Rl RS GIS K6 @) il 1EI38). MG deh e Gapspssed as
segnents 14a having the respective 25 ranges of values of the key

(500-509, 510-519) related to the representative key values "509' and
519" is extacadd O FReifi@sin8Rton information of the metadata

fragmentsg /@i oG ARTISBHEBO HTSF SRR (Reme e BNchiitvent,
fragment data identifier information (handle-value) stored in a

'target-Contdinéh et &itklished Taret hventeessgipiion/itgipttinely)
corresporjd'\t)%'_ e YAkesy! KYiRESR(ERLE IS ilaHeSHouL BB &M iption/

key index (sub-key-index) section 30a, and the 10 relevant metadata
frafoidiskestEimarasidti® using the extracted identification information

(S12, S14) FoRaERIRAIRITE PHRISIEATIE @30 SANDBG 881000 are

key information, 1.e. h'informa e search ata
fragrieacteadhxétagh thersabstivaly Serengiepsdyeatdrthesvial seafdhg€S13, S15).

B R e R BB e i 1 v e
Published Time is performed, and metadata of commetadata fragments are
provided to the grid guide screen shown in FIGs 2 &nal result (S16).

(2) Second search method using the single key index

In the second method, the fragments are searchadéédyf only one (for
example, Service Id) of the two single keys relatedhe search conditions as
illustrated in FIG. 8b (S21-S23), and only the freemts of which the Published
Time as another search condition, that is, betw@®B80 and 10:00, are selected
from the searched fragments (S24).

Since intermediate resultant fragments obtaineolutjr the search using the
respective single keys is usually very large in bamthese search methods using
the single key index structure are not efficienin the first method, since all
programs in the range of the relevant Service k @btained as a search result
independently of the range of the Published Time, grograms in the relevant time
range for all the Service Ids are obtained as #agech result, the size of the search
result may become very large. Moreover, sincectileulation is also complicated
in the process of combining the two intermediatarc® results large in size,

overhead in the receiving apparatus is consideliabhgased. In the second method,



- XPath of the Published Time: EventDescription/PublishedTime, 10 -

Value of the key of the Published Time: 09:30<= EventDescription/

PublishedTime <=10:00. Metadata fragments corresponding to the values

of key of 09:30-10:00 are extracted through the substantially same steps

as in the Service Id search (S13, S15). The intersection between the

extracted metadata fragments for the Seklice Id and the 15 Published

Time is performed, and metadata of common metadata fragments are

prayide 0 : ipal r "

(2 BT DAL SR RGBSl By (R Y ebh conation.

meflood citpecindy et angpeesct foech By ois esefoilyusmegtiog leXayplejex structure
Service Id) of the two single keys related to the search conpditions as, 20
RS s SATes R G ARt P Bl nen a search
Pubbistirdlifoe assingldeiesedy ahponddieatidhainfeatiotweans09&0 afiche search
10:00 g;ir.e selected from the searched.fra&meats S‘E‘Sﬁ 4). Since

5 intSANEHAR e ane Rt Re SIS IREHRAd D SrdRGRLAY tRiprmation is
resRPANYPRING R &R VSTt sty iMafel KE\E iNdeiMesss rseeR e corresponding
methods using 25 the single key index structure are not efficient. In the )
firdtG¥etHBaS Y& APSFogranY R dalSgEISPE RIBRAHSOERELRIAKPathS is
obtaipedsasya search result independently of the range of the Published
Time, and programs in the relevant time range for all the Service Ids are
obtained as the search result, the size of the search result may become

10 Very large. Moreover, SincBl@éE@@l‘J%@@)E N%Wp\pated 30 in the
process of combining the two Intermediate search results large in size,
overheadAgchediegbiviag aspacited ik eoprtderibiMVecteasigrovite a multi-key
Se&ﬂ&&r%ﬁiﬁ‘&ﬂ e #P&%ﬁ&%{g‘g@ﬁl Ul ﬁ@&iﬂ&ﬂﬁ&ﬁ‘gﬁg@%ﬂ 5 iormation
by the other search condition.” Consequently, the’compound condition
searchargimgishe single key index structure may cause heavy overhead in
the receivjn aratus. Addjtionally, when a search  condition for a single . .
ey is inpl IBLER BRAR lenPOR o FLIE LBt creda Mtheh b groviding
15 metatieds isfdgtermitad aadubefdefermiteddospondiitammatianfirmation on the

compared to key information in the key index list so as to search th
coﬁ@@%ﬁﬁi@ n¥ethod of searching fo¥ the metaggt@ wise indices o? the metadata,

and a searching apparatus using the same. Stthanaspect of the present
invention is to provide a multi-key index structubere at least a part of the key
information, that is, location information definindpe keys, is expressed as a
20 predetermined code. Additional aspects and/or ratdges of the present invention
will be set forth in part in the description whitdllows and, in part, will be obvious
from the description, or may be learned by praaticéhe invention.
To achieve the above and/or other aspects of thgept invention, there is
provided an index structure for metadata divided fragments, comprising a list of
25 multi-keys which correspond to a combination ofld#e of the metadata, and
location information for defining a multi-key oféhlist. The index structure may
further comprise values of the multi-key and idi&cdtion information of the
metadata corresponding to the values of the malti-k The identification
information of the metadata may comprise identtfarainformation on ones of the

30 fragments of the metadata corresponding to theegabfi the multi-key.



key. In such a case, an overhead is caused since comparison of both
XPaths is necessary. 10 DISCLOSURE OF INVENTION Accordingly, an
aspect of the present invention is to provide a multi-key index structure of
metadata useful for a compound condition search for information on
contents. Another aspect of the present invention is to provide a method
of providing 15 indices of the metadata U&8eful for the compound condition
of information on the contents, a method of searching for the metadata

using thejndi dat S j S.Jsing: the
samo. Sul TR s Bl Ry AL Cae SIS0 ranges o
mulaley ioldthesmudtiivike waedeide fedsicd gainddimatkey anfesnadtibe, tiregments of

is, location information defining the keys, is expressed as a 2 o .

o IR L S SRHGHOING S8 Sl PN AR 03 esprlggynclucing
invespiienentditive selfadiuspapiodbatidestipiomprhibiyéellofvgaunes iof the multi-
part, will be obvious from the description, or may be learned by practice

of invention. To achieve the above and/or other aspects of the present

invention;Therads meyideshaieindextiitetivne iFormeiaatafikidatin, and the

fragments, comprising a list of 25 multi-keys which correspond to a

corfisiHadR IS binAk AtctdpRtS Canan B IR R haishrseqifRing\t least a
a BHHi-keMid HoR AgbnT idRaX S YARY SoRay St RepBHERRRY Hode. The

the multi-key and identification information of the metadata corresponding
to tAealigndafarirtiniumRegonHY iRR: BRI Mg afienfEament including the
10 Mefadat BUIRG IROICA A P IRE AL RGPS | h
0 fragmgn%g%% meta%ata c%rre@&ongmg %;}f#}]g V%@SI o??%feﬁﬁ%ﬁggy. n another
12arpe thdédve dacrtiore infagnatinermaayhpeisxpreapeéBiation including

ranges of esof the j- i[dentification information o f
the fragmltgyrﬁ}sW of8 ﬁléﬂ%quﬁg?g%%@éoﬁ%%?%%e?vgpu SO thgl 8{)&%1%“9 the
mudtrkegpandirgsentiga ofckadiieg of phesemibtike\keyrbphlessmgiresdm@ingalue may

R SR LR TR S AR among v
15 values within the predetermined range. The metaahaty be metadata as defined in
the TVA Forum.

To achieve the above and/or other aspects of thgept invention, there is
provided another index structure for metadata eédichto fragments, comprising
values of multi-keys, and identification informatiof the metadata corresponding

20 to the values of the multi-keys, wherein the mkéiss correspond to a combination
of fields of the metadata. The index structure rhagher comprise a list of the
multi-keys. The index structure may further corserilocation information for
defining the multi-keys, wherein at least a partté location information is
expressed as a predetermined code. The identicatformation of the metadata

25 may comprise identification information of onestbé fragments of the metadata
corresponding to the values of the multi-keys.

With respect to comparison of the values of a kdy in size, the multi-key
may comprise fields (k1, k2, k3...kn) of the metadathich are prioritized
(k1>k2>k3>...Kn), and the combined fields may be careg in sequence, starting

30 from a first field having a highest order of prigriwherein the values are compared

on an arithmetic basis where the values of theirkait are numerical or ranked in



section may further include identification information on the sub-section.
At least a part of the location information may be expressed as a
predetermined code. The location information may comprise location
information of a fragment including the 10 multi-key and location
information of the multi-key within the fragment. In another aspect, the
location information may be expressed ih3XPath. Each of the
representative key values may be a value among the corresponding

rarﬂ&%ﬁé%r%;&ﬁﬁéﬁf S?SF’F‘WH?J?%VthEhSa{ﬁ%%e%‘?%%“ /3 §'%@Hé?>‘étf%%|. First and
one of amaximum value, a minimum value or an intermediate value
ansmuy tick \iBueduet thvithmuhiekane detgrmoreespoge i E2madadaia) mag (b1, b2,
b d defi [ TVAE T ' he ab /

o1} L0 S SR BHL Uk ATOre SPGB o 1 hand (o1, b2,
strpgtureripoietactaiia tidedhinte flegenemte cconihelienvalsiee ofhere there is no

m Iti-gji/s,_and [ ﬁ%tification information of the metadata corresponding
5 20Nt5IHAAYINGER BYIRIEM HiF%eys, wherein the multi-keys correspond to a

combinatipg Hields ke setadripr IR BICHIrbERAY eion, there is
comprise a list of the multi-_ke¥s. The index structure may further

coRINideR c B n Areest REHHY ShdhumKapdiagiediidpie Hsgments,
a RYHribIR O iIdSMAI b IS X REPPRLIAY 21 FRARIRIKEYR] 6868 multi-key

The identification information of the metadata 25 may comprise .
idetRIfieaBeRdiTeriaRiI6ABPERIDBrehEgldy pthe Biakd mdRuigex section, and a

. ey AW .
10 g?g@gﬁﬂg%%? GiecuBlveR AEIEM Tl mg’g bRE ﬁ?o‘é?é‘]l%@”ﬂfﬁ‘ sub-key

a multi-key In size, the mu ay comprise fields
k2indexkispofigie awtaiiaswhicigase phiortived Ki>WetkBey. kiny adgntification

h ' fiel ' ' i
R e B R T FER A Plaies o
onthe antiitnkéay,basid wiher&edlye indiee ssectiennedimbesepecsantatical ey values

ranked in 13 lexicographical order where the valyes of the multi-key are
BT o e SRR Ol A R RTE 5 correspon to
15 (al, a2, a3 hankeyndnibxdBst bskchion, raspefiiviedy, eoohphigdaiisanthformation for

second values (al, a2, a3...an) and (b |, b2, b3...bn) of the multi-key may =
be‘if‘éi@'ﬂ?ﬁin‘gk?té%’ét'a‘f%fé’s %rglée@\t/h@%sfh@reo Hige location infortation is

expressed as a predetermined code.

To achieve the above and/or other aspects of thgept invention, there is

provided a computer readable medium containing ta daucture for storing an
20 index for metadata divided into fragments, the ingevided to search the metadata.

To achieve the above and/or other aspects of thgept invention, there is
provided a method of providing an index structucg fetadata divided into
fragments, the method comprising providing a listnuilti-keys corresponding to a
combination of fields of the metadata, and locatidormation for defining a multi-

25 key of the list.

The method may further comprise providing valuesha multi-key and
identification information of the metadata corresgiog to the values of the multi-
key.

The location information may be expressed in XPah.least a part of the

30 location information is expressed as a predeterthowe. The metadata may be

metadata as defined in the TVA Forum.
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5 field having a different size. To achieve the above and/or other aspects
of the present invention, there is provided still another index structure for
metadata divided into fragments, comprising a key index list section
comprising a list of multi-keys, each multi-key corresponding to a
combination of fields of the metadata, a key index section, and a 10
sub-key index section, wherein for a multdkey of the key index list, the
sub-key index section comprises ranges of values of the multi-key and

identificatjlg{b W@{ﬁ%ﬁ%ggtﬁﬂﬁro&%%ﬁgg%F&g@fg hc?§[]§«t§(géltf’%:luding ranges

corresponding to the'v e multi-key, an ey in section
confpradasseprise natiiskdepnva lues tifigatse ntg tilbe spees/ef rdregiagments of

f val fth Iti-key. h index i i further. . .
col e LA RGO BA UL RIPREGA. ARSTE i secton
a padluditie lopassumiaiiveratign/isluexprepresktasiggpisgdeteiveinadgesief values of

To achieve ‘gee above and/or other aspects of the present invention, there
IS tBl%Vﬂﬂ’é'iH’ ¥omputer readable medium containing a data structure for

storing arg zéhinsiek forépedadatatfieided Nt feagmentsalienigdfs corresponding

provided to search the metadata. To achieve the above and/or other

asfReE R pres it thGeMIdH; 1Bk Re griesaNER_YhYEIYE JRANIRR) one of a
anindenai iR for meiadaidMidest Bointagneenise S8MsiHAMe values within

comprising providing a list of multi-keys corresponding to a combination
of fRederedeiermitad4nded location information for defining a multi- 25

key of th@ﬁ@?{ﬂ]&d@ﬁﬂ@gm% ey %&%‘g' %ﬁgi%&@ﬁﬁﬁ Hfi6n, there is

multi-key and ' identification information ata corresponding to

theprayidadoaehan mekegd Tepksuading infointitiostmajdigexiadagediiided into
B R LR SBT3 v
T\iddnoifioatidd ihfiermatioodahthefurttadatamqorsegpioyidintha sahiesaiothe multi-
R B S ES S AL e 20 SRR PR Retacete

The method may further comprise a list of the rakaiys.

The method may further comprise providing locatioiormation for
defining the multi-keys, wherein at least a partté location information is
expressed as a predetermined code.

The identification information of the metadata n@ymprise identification
information of ones of the fragments of the metadatrresponding to the values of
the multi-keys.

With respect to comparison of the values of a nkéif in size, the multi-key
may comprise fields (k1, k2, k3...kn) of the metadathich are prioritized
(k1>k2>k3>...Kn), and the combined fields may be careg in sequence, starting
from a first field having a highest order of prigriwherein the values are compared
on an arithmetic basis where the values of theirkeit are numerical or ranked in
lexicographical order where the values of the rrkdiy are alphabetical.

To achieve the above and/or other aspects of thgept invention, there is
provided still another method of providing an indgructure for metadata divided
into fragments, the method comprising providingeg kndex list section comprising

a list of multi-keys, each multi-key correspondilmga combination of fields of the
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the metadata corresponding to the values of the multi-key, and providing a
section including representative key values representing the respective
ranges of values of 5 the multi-key. Each of the representative key values
is a value among the corresponding range of values of the multi-key. The
representative key value may be one of a maximum value, a minimum
value or an intermediate value among thkbvalues within the
predetermined range. 10 To achieve the above and/or other aspects of

th in i herg is provi th t f providi .
indBS R A R i SRR S B Y e section.
compesny forow dimdtvkéye sfofha ek aydeanidtpitadikrgy i delexicEaion comprises
information pof the metadata corresponding to, the. values of the multi- keys

WA e iR o SRRk st R ARSI on Ores of the
metagdaiantd of tieemeashadhmaasoludsies mdimpris errdigidd tHeermiuitiaysand the key
Th_emrrethod may further comprise providin Iocat"on information for

detfilig BRENANGREVYISAREIRIRSSARRLS S5 YR IRSSCRIEN 6 TRaReRtve ranges

is erpaRRSSAfana miggaleymined code. The identification information of
the metadata may comprise identification 20 information of ones of the

fragmentd BEtHE InEBX AL oPREIBh MRY td4iNRe ARRRRS IS ePBRuifiTREytion for
Wifa fedRe tHE RINKESRN WHBRUR!4LSI@i& BUIEENol REaHBIE information is

multi-key “may comprise fields (kl, k2, k3...kn) of the metadata which are
prieMBrReFqHIaR2-Redetaimined ®edeombined fields may be compared in

sequencer SIaHing e flomib L LARINBYIRY adiabRSLPHRtal Aiveion there is

wherein the values are compared on an ic basis where the values
of frevitldd-rey ailkocuni aecitbingiiie thitadxisatjvigimnidedomrtahegsing an index

el S R S R S
metredtad pcovighingig isdarcsingturerfor imetaddéex dividéde@@iatty a multi-key

S R PSR TR metace, ana
comhinating afffisipsefttbbthé metadata using thecked multi-key.

The searching of the multi-key may comprise detemng location
information corresponding to the fields of the shaconditions with respect to the
metadata, and searching for the multi-key corredpanto the location information
with respect to the fields of the search conditions

The searching of the multi-key may comprise seaggtior a value of the
multi-key meeting the search conditions.

The searching of the value may comprise searchinghfe value among
values of the multi-key from the index, and therasting of the fragment may
comprise extracting the fragment of the metadaitagusglentification information of
the fragment corresponding to the vale of the rkati.

In response to a plurality of values of the muéitkmeeting the search
conditions, the extracting of the fragment may cos® extracting ones of the
fragments of the metadata corresponding to theegatd the multi-key meeting the
search conditions.

The searching of the value may comprise searching frepresentative key

value meeting the search conditions, among reptatses key values of the index
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metadata, providing a key index section, and providing a sub-key index
section, wherein for a multi-key of the key index list, the sub-key index
section comprises ranges of values of the multi-key and identification
information on ones of the fragments of the metadata corresponding to
the values of the multi-key, and the key 5 index section comprises
representative key values representing the respective ranges of values of
the multi-key. The key index list section may further comprise location

i : . i ’ )
RGP s WIS HEARNE SRS for e vaue
achieva the Emyecdndioiestberraspeotding thdipraeprdttaedm@iovalinere is

provided a method of searching for metadata divided into fragments. usin .
P indo T B AR SR e SRRl BT TRl there is
theproultida psidite rmestiastiasispesotinsefuc hiegaiatd dbie inoléaghibats, using an
metadata, a multi-key corresponding to search conditions of a = . . .
o o B S D ML R G B IP TRl et e mult-
metagatahesinatisiseaiahies iy Widenidd eeenmmbinaiahibendwliday a value of a

may comprise determining location information corresponding to the

field8!reY SOAFERRAMUNDS wifiRre8peeheiipis EtaNRIAAUpY of fields of the
segigtipador el BiiakENE A RaBRHP S 1AHE G NeeaNRR OB E%Véﬂ@ searched

respect to the fields of the search conditions. 20 The searching of t
muiBlk8y may comprise searching for a value of the multi-key meeting the

search cqdiiangntie seariiina R e ValUE gy BARITRG RFRISHIP I search

the value among values of the multi-key from the index,
extantipos thbéraytiantingapfcthapfisgreenaomay theseagrisactofghenes of the

S 6 oation i ; . .
AR A SRl T OB ERIRE py ey meeting e
vakesr di tenditiinkey meeting the search conditions, the extracting of

T SR P I A g e rre i

copeitidasd 3BT hactbarchiothotitbe sednehingyfoo miatiselssaechin firagments, the

re%%?ﬁgaati:voemkgﬁ/sing accessing a list comprising aatity of combinations of
location information on a fragment and locationomfiation defining at least two
key within the fragment, and searching from the &scombination corresponding to
search conditions of at least two key of the mdtada

The method may further comprise extracting one orenfragments of the
metadata corresponding to identification informatan the metadata identified by
the selected combination.

In the method, one of the location information d¢we tfragment and the
location information defining the at least two keéwyay be expressed as a
predetermined code.

To achieve the above and/or other aspects of thgept invention, there is
provided an apparatus for searching for metadataeti into fragments, using an
index having a list of multi-keys and location infaation defining the multi-keys,
comprising an input unit receiving search condgioand a control unit searching

from the index of the metadata, a multi-key coroegfing to the search conditions
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value meeting the search conditions, among representative key values of
the index 16 corresponding to ranges of values of the multi-key, and
searching for the value among a range of values corresponding to the
representative key value. To achieve the above and/or other aspects of
the present invention, there is provided another method of searching for
metadata divided into fragments, using ' 5 index having a list of
multi-keys and location information for defining the multi keys, the method

comyrisi Ing: fram.the j f f

L DRSS B PSR L S0 AR op g metagata
thaigimgfddatse anct extkayting a fragment of the metadata corresponding

to the seargched Va|l.|le. 10 In res%on etoa p%@lit values of th

f val .
multi-key geﬁﬂat'fﬂe%'?e'gl@ﬁyc it [{gr e aEé iHbeo %%%{Qﬁtthe search
mayoaditipriseaemdragtizguesest ahthendradmyp itsrof theaxetadattract the fragment

corre.spo@in to the values of the u?%i-k meeting the search

coHaIHEn S CFY 206 e EEURD Il JASMEPERERI M B AR Lhe value of the
invenliprethere is 15 provided still another method of searching for

metadata divided into fragments, the method comprising accessing a list

comprisin® d PAAAIRE JCcEPIHAIGh LV RlBa8 oA iR radkaIesting the search
fragggmticing Iacatihiépr matian Aefiipgd At lRast e RNV $iethe metadata

fragment, and searching from the list, a combination corresponding to

seﬁﬂffﬁé@ﬁ@i@_'tﬁwst@ﬁae |§abtq$v@f|ée9 o uHE kAR ERITeZR RHA BefshiPRRy
further CO@‘E 130 YRGHRIRAS Qé&?&ﬁ?fﬁﬁ%ﬂ%&%&éﬁ? VBelRAaMRIng the search

corresponding to identitication” information on the meta alta Identified %y
thecepBbh camsingticanreseidativehvaluste of the YXockimsptodingtitd ranges of

on o, feamentanl e eauon formaiap dgHaing e akjeast MOLeY; values
may be expressed as a predetermined code. To achieve'the above
anddarresthendiseictsied tbprpsesantire/katioa|dleere is provided an

R R
multi-key®\t least a part of the location information may le&pressed as a
predetermined code.

The metadata may be metadata as defined in the Horédm.

To achieve the above and/or other aspects of thgept invention, there is
provided another apparatus for searching for mésadiaided into fragments, using
an index having a list of multi-keys and locatioformation defining the multi-keys,
comprising an input unit receiving search condgioand a control unit searching
from the index of the metadata, a value of a nkéfi-corresponding to the search
conditions of a combination of fields of the metagdand extracting a fragment of
the metadata using the searched value.

The control unit may search for the value of thdtinkey meeting the search
conditions among values of the multi-key from thdax, and extract the fragment
using identification information of the fragmentr@sponding to the value of the
multi-key.

The control unit may search for a representatideevaneeting the search

conditions, among representative values of thexno@responding to ranges of
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comprising an input unit receiving search conditions, and a control unit
searching 30 from the index of the metadata, a multi-key corresponding to
the search conditions 17 of a combination of fields of the metadata, and
extracting a fragment of the metadata using the searched key. The
control unit may search for a value of the multi-key meeting the search
conditions among values of the multi-ke}&om the index, and extract the
fragment 5 using identification information of the fragment corresponding

({%{? \Alug(o ([rﬁ'%e UHRESY- - ahtf dé’loéﬂiﬂ 195 Rlwal ﬁ’g:é@/’eé ?& of values

ey meeting e sea tions, the contro extract ones
of dmr&agmmmmbtﬂrm rrm:ﬂkﬂataimedeﬂondrng to the values of the

multi-key meetin arch 0ns The coptrol unit may searc
for  rery BodARNA e BBt GRS BN BT E1 the search
rep@sdin@iye tvaluesmifdhemdexagoespendngsocatigamaénvaloéstioé metadata

the multi-key, and search for the v lue a a range of value
o FORBROTAG 1R NG ST RO RS, SR Seorhepreltions
may be eA@ﬂ@%@E@'Be?ﬁP@mhé%hmﬁrﬁ&ﬂﬁhﬂbmmwmw@é@%metermined

may be expressed as a predetermined code. The metadata may be
métaH8ta as defined in the TVA Forum. To achieve the above and/or

other aspeRis 9 RIRSAHY VRO LJRTIRJE RTRUERMMEMBERSYing the metadata

apparatus for searching for metadata divided into fragments, using 20 an

.nomwhﬁ\ﬂn@%péﬁhmma@@dacﬁar@mmmmm@@ﬁrtiwg fRetadata and the
m %
coﬁlrigﬁunrt@%gﬂ%%g%@ éﬂ’iﬁ"e mrg)ex of tﬁe metadata, a V;{gg%?g[]ﬂ By the control

multiikey corresponding to the search conditions of a combination of

felds of the mefadala AN GACHAR BAAPSULALSYRlBdPIASINGN, tere is

the searche he control unit may searc
mptiekeyech estilingribidn se ambaredus i fomseardnggramted atbt pvideli-key fragments,
from the index, and extract the fra merL (Ffsrrg |de ificatio |nfo mation. of

the ﬁiggn%e@g V,rragngtg Jo ey Iormation efining the

multi-keys, comprising an input unit receiving sgraconditions of at least two keys
of the metadata, and a control unit selecting flist comprising a plurality of
combinations of location information on a fragmearid location information
defining at least two keys within the fragment,ambination corresponding to the
search conditions.

The control unit further may extract one or momegfents of the metadata
corresponding to identification information on tmeetadata identified by the
selected combination.

One of the location information on the fragment #mellocation information

defining the at least two key may be expressedpaedetermined code.

BRIEF DESCRIPTION OF DRAWINGS

The above and/or other aspects and features oprdsent invention will

become more apparent from the following descriptidrpreferred embodiments
given in conjunction with the accompanying drawingswhich:
FIG. 1 is a schematidiagram illustrating a concept of a general PDR;

FIG. 2 shows a grid guide screen in a general EfjfBcation;
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multi-key. The control unit may search for a representative value meeting
the search 30 conditions, among representative values of the index
corresponding to ranges of 18 values of the multi-key, and search for the
value among a range of values corresponding to the representative key.
In response to a plurality of values of the multi-key meeting the search
conditions, the control unit may extract cks of the fragments of the
metadata 5 corresponding to the values of the multi-key meeting the

search cqnglitiong, é‘rbl{‘?)%ﬁt.&fﬁérﬁfiﬂq%tl%ﬁ%gjg QWM@E A metadata defined
expressed as a predetermined code. The apparatus may-turther comprise
a regehengv:Ahyaoevirayuhe metadata and the index of the metadata, a

[ i herein th d d the.10 ind f.th
metadater Kact o oh HIE e e D S UAGeR P BTTRE BSRGER! fraomen

undefinertbietreety ahormanBsruaiher aspects of the present invention,
there is provided still arhother apparatus fci searchir:)% for metadata

divided intdFragrteAts CRRTAG M ARERRaVMRI2 1P of HRREREg ERGTal container
locgéipmeld igyradian deiringet i Afrinulti-keys, comprising an input unit

receiving search conditions of at least two keys_ of the metadata, and a

control urfitGelét iy FrdpPaHist GskRsiHy A BiaIig biNdsKBREBnefoMetadata
locaipMoViiRIRaiRyeRR FRHTRE RBY lRaatigst.information defining at

least two keys within the fragment, a combination corresponding to the

search cdniéifonda2@mthe/Eorfe| DINCkrtiRiaap clvatedne tadgoretructure of

; h . enfification | .
e b e SR e
informatidri @B tHaafern8ht aned diag fasasidiListiatingtispaddfiethg dsefat metadata

E%ﬁ%ﬁ%@%ﬁ%ﬁﬁ%@&%% &{S%eé?rmined code. 25 BRIEF

FIG. 9 is a block diagram illustrating an indexusture of metadata based on
a multi-key scheme according to an embodiment®ptiesent invention;

FIG. 10 is a block diagram illustrating an indesusture of metadata and a
searching process using the multi-key scheme aguptd an embodiment of the
present invention;

FIG. 11 is a block diagram illustrating a method pwbviding indices of
metadata according to an embodiment of the présseantion;

FIG. 12 is a diagram showing a method of searctiorgthe metadata
according to an embodiment of the present inventod

FIG. 13 is a schematic diagram illustrating an agis for searching for the

metadata according to an embodiment of the préseention.

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, embodiments of an index structure eftadata provided for

searching for information on contents, a methodpimviding indices of metadata,
and a method and an apparatus for searching fom#tadata using the indices of

metadata will be described in detail with referetwehe accompanying drawings.
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The above and/or other aspects and features of the present invention will
become more apparent from the following description of preferred

embodiments given in conjunction with the accompanying drawings, in

which: 30 FIG. 1 is a schematic diagram illustrating a concept of a general

PDR; FIG. 2 shows a grid guide screen in a general EPG application; 19

FIG. 3 is a block diagram illustrating a stQcture of general metadata

defined by the TV-Anytime Forum; FIG. 4 is a schematic diagram

illustrating-a ¢ n fra f] TV i : .
Forum; SQEFI?S %5’,%%8 gaéc %ﬁ%ﬁ%‘gg%r%%%ﬁks%éﬁ%%%é%&%%éﬁ%ﬁ in this
cosfmoiicatefimddrbththsdRe- A ydiese riiom; i Ge e albalotibgrarterpreted or
illustrating, an index structure of metadata employing a conventional .
SR T Eng i o558 T alole e Rsenigventon

index struer@redchd v sgiadyia@ndefinaaycninglp-repssdibinguae according to an
convené@nal sin%le kerg scheme; FIGS. 8a %r{)d 8b are diagrams illustratin

se SRR MR GHLS PRSI IRS Y LIRS FIBREN iy i@ RUYicture i%cluding
scheres; index9lis PRI Cin B RY) IHestGHNOLeN FReKeXkelirtekx) section 120,

metadata based on_ a multi-key scheme according to an embodiment of

theépresefURVERYIoRdex Kigbitiay dnsdexk arijiai IRRFdREh dexmetadata
Sty AtsNRIAARR R PRAFEINhPECASES EBMBdReIMURHKRYstructure of the

scheme according to an embodiment of the present invention; FIG. 11 is

a BiiRdma riah sraehing fameentdunRdomipg aaFwibbenbtsddescribed, and
acgording to an.e ' f i jon: '
B o e
embodimést ednapedsentiaveynion; definEiGn 1B ésangt et cdiagference, the

S AR SRR P e
OUWEcHHiAY HE BT I@Nbodiment of the present inventimmprises a structure newly
introduced for the multi-key indexing concept irdihg key descriptor(),
high_key value_descriptor() and key value_ desmript and structures of key
index list (key_index_list) section, key index (k@ydex) section, and sub key index

(sub_key_index) section are reorganized.

1. Key Index List (key_index_list) section

The key index list (key_index_list) section prowde list of all the
transmitted multi-keys. In each key index list ykmdex_list) structure,

key_descriptor() is included so as to enable nkdiindexing, as shown in Table 1

Tablel
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Hereinafter, embodiments of an index structure of metadata provided for
searching for information on contents, a method for providing indices of
metadata, and a method and an apparatus for searching for the metadata
using the indices of metadata will be described in detail with reference to
the accompanying drawings. 20 The embodiments will be described on
the basis of TVA metadata in this specifidation for the sake of description;
however, this will not be interpreted or comprehended in limiting the

coverage o@m@gtlon of the present invention. FIG. %sapgﬁwéygéame)

defl filH r\\l etrretiire-—aceardino oambadimen

Illly a IIIUILI LU uu.uuc abbUIuIIIH |.U all \J CIIIUUUIIIICIIt UI LIIC
present inve qﬁ%h % nce to FIG. 9, a structure including a key

index list (kdQLifigex i saeaex 19 iy Iddex (key-index) section 120,
and|a sub key mdepga(guh;heycpuiﬁxbﬁectlon 130, for indexing g VA
metauata Al IIIUIIL DLUIUU III au i y

index q'rrum‘ur% of th}gmréé ﬁﬁf& earching for tﬂg |Eg;2:;;; i;

contents, will be firA4RSSAUAINGId 10 then the multi-key in¥8x structure
defiped by the syntieeywiidexdiefailiied. As compared to the 8yntax
defined in the single key index art reference, the syntax defining an index
structure of metadata, that is, the multi-key index structure according to
an embodm}ient of the present invention comprises ja structure newly
intraduced for the multi-key indexing concept including key_descriptorO,

stuciuned BTREY AP Tt CRey D CRRG A R ) PRy i

segtiemuMBesWT krYdBdeyr (Relekareindax)drrelinarre reorganized. 1
Key Index List (key-index-list) section The key index list (key-index-lis

section pfoPRIBEY IRBPaRHE 9BSFHRSHIE R P?é)?sta}FgéégﬁW”t of nattad
indgxdistifier it endlisihelieh iRfokPadPS eHRIEGES HagHiGH 3 #%dRdata to be

enable multi-key indexing, as shown in Table 1. Table 1 1 SyntaxNo. of
Bit(@a%edeabl égc;ﬂm igympation of the fragmenty be expressed as a

predetermined code. That is, where the fragmeat, for example, frequently used

type, there is provided an encoded value expresbmgPath for the fragment with
a predetermined code. Since the XPath of the feamgroan be simply expressed as
an encoded value, the overhead in the search dom#tadata can be reduced. For
example, encoded values may be ‘0X01’, ‘0X02’, ‘@X0and so on, and of 8 bits,
16 bits, and so on, according to applications. Tdeation information on the
fragment encoded to ‘0X07’ may indicate, for examphe XPath of the ‘broadcast
event’ (BroadcastEvent) fragment. Where the ena@dige is of ‘'OXOFF’, it may
indicate a user-defined fragment, and thus, XPathtlie relevant user-defined
fragment may be added as additional information.

key descriptor():describes a location of the XPath of the multi-kathin
the XPath of the target fragment group of the megteado be indexed, i.e., location
information of the multi-key within the metadatadment, and information of the
encoding indicator in each element/attribute coutstig the multi-key. Similarly to
the above, location information of the multi-keyhieh is of frequently used type,
may be expressed as a predetermined code. Thdeenatue for the frequenty used

type multikey may have a structure similar to emegdof the fragment. The
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for (j=0; j<key_index_count; j++) { fragment_xpath_ptrl6 key_ descriptor()

index containerl16 key-index-identifier8 } } key-index-count: specifies the

number of all the transmitted multi-keys, i.e., the number of indices for the

entire XML document. fragment_xpath_ptrO: describes the XPath of a

target fragment of metadata to be indexed, i.e., location information of the

target fragment of metadata to be 5 ind@Xed. The location information of

the fragment may be expressed as a predetermined code. That is, where

the . ' ample Y. type, there JSrovi a .
encheo gL B TR IR R O SR uii-cey
predayene nsetcsidallBineetbly XPaitepetndeindlgment can be simply

expressed as an encoded.value, the overhead in the search for the .. .
metadiatal B0 STRANRE. EEPTUes Ao MR AUISD g isified Kelex
"Oj@ ' indsRP ettt so on, and of 8 bits, 16 bits, and so on,

according to applications, The location information on the fragment = |
encoded k&G RH PR e SRR B IPeYREC K Satag witthe
evephtdiieadreifivant)fingeetoMviinee therncessiyades imabxPX&dtbn can be
it may indicate a user-defined fragment, and thus, XPath for the relevant
uséIEdifieEd 5 g RiBUsay K1B8HePYs SA0IRGRlARForfafiBdcontainer  and
kexedegriplogeAgssFibes a location of the XPath of the multi-key within

the XPath of the target fragment group of the metadata to be indexed, i.e.,
location hfbendiescoptre @ﬁﬁmﬂf@%ﬁﬂﬂmﬁ the metadata fragment, and

informatiom%l:mg“gp diog,nd %ruiﬁ‘ae%‘é@/.ele\m tll%@PQer}garlaralit% of keys

constituting the multi-key. Similarly to 20 the’above, locatlon informatio
thecomsititkeyg vinie g lofkeygubatlivaysete sgsptan a@tes eslpatasiedistica of the key

Prefpienined eodey I ETRSHoale SUING RN Laet B

ey may have a structure-similar to enco e’fragme
Table?2
Syntax No. of Bits(changeable)
key_descriptor() {
key attribute_count 8
for (j=0; j<key_attribute_count; j++) {
key xpath_ptr 16
}
}

key attribute count: specifies the number of keys that constitute dtimu
key.

key xpath_ptr: indicates the path relative to fragment_xpathopthe node
(key) used as the multi-key.

3. Key Index (key_index) section high_key value cdsor() is newly
introduced.

In this embodiment, high_key value_descriptor()icates a value of a
representative key representing a range of valdethe multi-key within the
concerned sub-key index (sub_key index) section ngmthe sub key index
(sub_key index) sections, the number (sub_indextyaf which is indicated by

the key index (key_index) section. The high_key®&adescriptor() specifies, for



22 encoding of the XPath of the fragment and the ecoding of the XPath of
the multi-key may be used simultaneously or independently.
index-container: identifies the container in which a specified key index
(key-index) section exists. 5 key_index_identifier: identifies the key index
(key-index) section within the container specified by index-container. The
key index (key-index) section can be id&dtified in a unique manner by
combination of index-container and key-index-identifier. 2. Key Descriptor

p [
DO e TGS Vel i 25 SRS i ey ORRH I8¢ concerned
chaml:tbegatlmief(tl(lsjbe_\kesuahMIhseXﬁMh oHinedwsy Teefdech beloalue may be

shows he cri r. Table 2 SyntaxNo. of Bits(changeaple

e RGO Pl ST D o B oo AP Rt UHL et Reedgiermined
{ keyngpatii_) péﬂl@s} hfhkeytagriboteeowt: spbcikieg tingsbnkey dhkexs section
that constitute a multi- ke indicates the path relative to .
AR D G R s TREAR ARl b s aRay i pbodiment
(kesf-theaxkesestioneigialey_value_descriptor() is newly 20 introduced.

In this embodiment, high_key value_descriptor() indicates a value of a
representative key representing a range of values of the multi-key within

the concerned sub-key index (sub-key:{gex) section among the sub key
index

Syntax No. of Bits (changeable)
key_index() {
key index_identifier 8
sub_index_count 8
for (j=0; j<sub_index_count; j++) {
high_key_value_descriptor() 16 *
key attribute_count
sub_index_container 16
sub_index_identifier 8
}
}

key_index_identifier: identifies the key index (key_index) section with
the container specified by index_container. Thy ikelex (key_index) section can
be identified in a unique manner by combination iatlex_container and
key index_identifier. This is defined in the kegéx list (key_index_list) section.

sub_index_container: identifies the container in which the designased
key index (sub_key index) exists.

sub_index_identifier: identifies the sub key index (sub_key index) isect
within the container specified by sub_index_corgain The sub key index
(sub_key index) section can be identified in a uaignanner by combination of
sub_index_container and sub_index_identifier.

Table 4 below represents high_key value_descriptor(
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(sub-key-index) sections, the number (sub-index-count) of which is
indicated by 25 the key index (key-index) section. The

high_key value_descriptor() specifies, for 23 example, the highest value
among the values of the multi-key within the concerned sub key index
(sub-key-index) section. However, any reference value may be employed
as far as it represents the values of the @dilti-key within a predetermined
range of values within the concerned sub key index (sub-key-index)

section 5 including the minimum valuel.%Fgﬁ intermediate value, etc., as
another embhodiment of the present invenfion. Table 3 SyntaxNo. of Bits

(changeablYRESXindex(){ key-index-identifiers sub-ifiexERitedaortgagole)
j<sub_indexighukeyivalfidigleskeyptyelue_descriptof()16

keyrattribute=court sub=index=sontainerig subsimdexidentifrer8 33
kez__index_?(?:;r ﬁ%ﬁ%ﬁgmgémﬁé!? llfrm’ei??! p{y-inr ex) qectionjvjvithin 10
the container speclR_BiiRER-¢GH iner. The key index (keylifdex)
section can pe identified in a unique manner by combination of
index=container-and—key-index-identtfrer—Thisis-definecHn-the - key-index
list (key-index-list) section. sub-index-container: idemtifies the container in
thi)Ch thek@%&ﬂﬂ?tﬁlieﬁ_ldbdiﬁy Eﬁ&%fl@ﬁlﬂ‘l@glﬁd@t)ﬂkﬁys %@nstituting a rekaty.

sub _.index _identifier: identifies the sub key index (sub-key-index) section

ot () B HOE R b L AU IS e sub key index
(sub-key-ingextsastienwanderdpatbatimardpiedentaiveekby value for eagh ke

combination of _ ) ] _ )
The value encoding format is equal to the key_ vaiti¢he single key indexing

scheme.

If high_key value_descriptor() has a value of atirkdy, comparison of the
values of the multi-key in size is performed adoiek. Where the values of the
multi-key are numerical, they are compared on &hraetic basis; where values of
the multi-key are alphabetical, they are rankedeixicographical order. With
respect to a multi-key (k1, k2, ..., kn) which cotsisef keys k1, k2, ..., kn, it is
assumed that k1 has the highest order of priority kn has the lowest order of
priority. Under this assumption, considering tvadues of the multi-key (a1, a2, ...,
an) and (b1, b2, ..., bn),

* the value of the multi-key (al, a2, ..., an) &der than the value of the
multi-key (b1, b2, ..., bn) if and only if thereists an integer i €<n-1) such that
for every j(&j<i-1), aj = bj and ai > bi.

*the value of the multi-key (al, a2, ..., an) isatler than the value of the
multi-key (b1, b2, ..., bn) if and only if thereists an integer i €<n-1) such that
for every j(&j<i-1), aj = bj and ai < bi.

* the value of the multi-key (al, a2, ..., an) gual to the value of the multi-
key (b1, b2, ..., bn) if and only if for every €ikn), ai = bi.

4. Sub Key Index (sub_key_index) section

key value_descriptor() is newly introduced for thmulti-key indexing
scheme. The key value_descriptor() representdue \d a multi-key of a target

fragment indicated thereby.
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sub-index-container and sub-index-identifier. Table 4 below represents
high_key_value_descriptorO. 20 24 Table 4 SyntaxNo. of Bits
(changeable) high_key value_descriptor() { for (j=0;
j<key_attribute_count; j++) { key-attribute-valuel6 } } key-attribute-count:
specifies the number of keys constituting a multi-key. It is defined in the
key index list (key-index-list) section. kegattribute-value: represents a
representative key value for each key. 5 The value encoding format is
eqgual to the key-value of the single key indexing scheme. If

high_key value_descriptor() has a value of a multi-key, comparison of the
values of the multi-key in size is perfoihadteds follows. Where the values

of th
whe

e multikpygre numerical, they are compareq

e valyesof 10 the multi-kev-are nlnhnhoflr\nl

1190, 3F BHY(RiITgEasTe)

thev-are ranked-n
Rey-aret+ah<eaih

lexiq

ographﬁlé}?e?&&'WEHQéspect to a multi- key

(kl, k2, ..., kn) which

consists of kayls khdeX .iddumiifieis assumed that K

| has the 8ighest order

of pi

cons

the valu8'of e M@IRIRYCECIENt ) lis lar

15~

yyESTorder of priority.

i_ority a%f@?élﬂ%[_r?f‘o

Jnder thi%assumption,

ger than the value of the

multi-key (bl, b2,

...key)vharel debcifgten® exists

N integer1§0<_i<_n-1)

such that for every j (0<_j<_i- 1), aj = bj and ai > bi. *the ﬂfrl'iS\.‘?[e count
multi= key (al—a2; ans-smaller than-the value of the mul '_Izn\/ ~_1
..., bn) if and only iftAieRl SHRfainRT; integer i (0<_i4 n-1) suckPthat 20 for
every | (0<_j<_i- 1)tajgetjramdlia < bi. 16

}

}

sub_index_identifier: identifies the sub key index (sub_key index) isect
within the container identified by sub_index con&i The sub key index
(sub_key index) section can be identified in a uaignanner by combination of
sub_index_container and sub_index_identifier. sltdefined in the key index
(key_index) section.

reference_count: specifies the number of values of the multi-kegluded in
sub_key index().

target_container: identifies the container in which the designateetadata
fragment exists.

target_handle: identifies the metadata fragment section witthi@ tontainer
identified by target_container. The metadata fragihsection can be identified in a
unique manner by combination of target_containertarget_handle.

Table 6 below shows key value_descriptor().

Table6
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* the value of the multi-key (al, a2, ..., an) is equal to the value of the multi-
key (b I, b2, ..., bn) if and only if for every i(1<_i<_n), ai = bi. 4. Sub Key
Index (sub-key-index) section key value_descriptor() is newly introduced
for the multi-key indexing 25 scheme. The key value_descriptor()
represents a value of a multi-key of a target fragment indicated thereby.
25 Table 5 SyntaxNo. of Bits (changeab®§ sub_key_index() {
sub-index-identifier8 reference-count8 for (j=0; j<reference_count; j++) {

keyl value MptorolG key attrlbute count target- wga@fpgptg (changeable)
tarc Cl. Ilull IS LU DU IIIUCI\ |u T IICI IUCIILIIICD thC DUIJ I\Uy IIIUCI\
(sub-key- .r?a%\fe‘éaéeﬁeﬂ \%/?{ me ontainer identified by
sub-index-dontdrtsi<key aityikeyeineei s, (subh-key-index) section can be
identified In a uniqy , rt@y\pcgq@lnatlon of sub-jndex-confginer and

Su |nr~lov II‘IDI’\*I‘FIDI‘ f Tl D'Flnﬂf-‘l-ln Q IIQ\I lnrlav II/Q v IY\ADV\ oanfinn
MTACATT LALLM L AL E= A2 IR A" I 0 B | LII\.: [\L' TUCA \ <y |||up/\} DO UUIUTT.

reference-cbunt: specifies the number of values of the multi-key included
in sub_key indexO. 10 target-container: identifies the container in which

the desigpated ata 'rr gment. £XIS rgef-ha identifies the
metadata i e LKe o Tt LSO LR S e, conSttuting a ke
targeg—@em’aeml&m thbekayaiagiatdiStagpoeon section can be |dent|f|ed ina

key attribute value: represents a value of each key. The format isletp

key value in the single key index art reference.

The comparison between key value_descriptor() galse¢he same as the
comparison between high_key value descriptor() eslun the key index
(key_index) section structure.

Hereinafter, a multi-key index structure of metaddefined by the syntax
described above will be discussed with referencel@. 9, which is illustrated by
use of segments on the index information.

The key index list (key_index_list) section 110idedl in the index structure
provides a list of all the multi-keys transmittedThe list includes multi-key
information defining each multi-key and identifiat information on the key index
(key_index) section 120 to be described later. minéti-key information comprises
(1) location information of the metadata fragmeetevant to the multi-key
(expressed, in the TVA, in XPath (fragment_xpath) fur the metadata fragment
relevant to the multi-key), and (2) location infation of the multi-key within the
metadata fragment (expressed, in the TVA, in XRdly descriptor) for the nodes
used as the multi-keys, that is, a relevant patinenXPath location of the metadata
fragment relevant to the nodes used as multi-kekf#e the single index structure,
the XPath of the metadata fragment refers to a fmatthe root node of the TVA
metadata XML document, i.e., an absolute path,thedXPath of the node used as
the multi-key, i.e., the XPath of the multi-keyfenes to a relative path of the multi-
key for the metadata fragment. The XPath for tle¢ackata fragment and the XPath
for the multi-key are stored in a ‘fragment xpattn’ psegment 111 and a

‘key_descriptor’ segment 112, respectively.
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unigue manner by combination of target-Container and target-handle. 15
Table 6 below shows key value_descriptorO. Table 6 26 SyntaxNo. of
Bits (changeable) key value_descriptor() { for (j=0; j<key_attribute count;
j++) { key-attribute-valuel6 } } key-attribute-count: specifies the number of
keys constituting a multi-key. It is defined in the key index list section.
key-attribute-value: represents a value of €ach key. The format is equal to
key-value in the single key index art reference. 5 The comparison

between L’r??{;;"r’%‘é‘ﬂ/e—iﬂﬁ%?iﬂfg{ 0 Vi%%?@d?}hﬁsﬁ?”%%kéﬁoﬁ?eﬁ A50rises  the

between high_key value_descri alues In'the key index (key-index
sediemi§tatturaentderatiafieonatiheukekandectetksyrdek) recntimetad@taf each multi-

e R B 8 SRR T R o
infeignatinaimbe ikeyhnclexHis ke yniheleXKis)) sreliguski 0 2pfinetorethand the key

index structure. provides a list of all the multi-keys transmitted. The list .
indRRRS RIME NAKTALREh d1F RN EER R SHRAUGR AR key index

inffaraien RIdhAdNIRIEX cdiRdctiaa st i@l heoresaEPestgment and a

later. The multi-key information comprises 15 (1) location information of

thekPLRRR IARMNERE reRYERND hdhAuRKPIRXINE K MdR HISP\AECtion 110

in XRatin fragnemingpth_ptr) for the metadata fragment relevant to the
multi-key), and (2) location information of the multi-key within the

metadata FRgykfhinedyresedniemeseatonnlRP Anfired iadedibiry thdex data

S TS DRI Dl R S DL 8 Vs o e

muhikeys)y inkkiaes smtie aspestivetirb key indexb_key index) section 130, i.e.,
a representative key value representing a predetedmange of values of the multi-
key included in each sub key index (sub_key indegftion 130 (in this
embodiment, the highest value of the multi-key)J a&tentification information for
the sub key index (sub_key index) section 130 edlab each representative key
value (i.e., the container identifier informationofitainer_id) of the container
storing therein the sub key index (sub_key indeqtien and the sub key index
identifier information). The method of comparifgetvalues of the multi-key in this
embodiment is identical to that of comparing valoéshe multi-key described in
connection with Table 4.

The key index section (key_index) 120 includes ay‘kndex_identifier
segment storing therein the key index identifiéoimation defined in the key index
list (key_index_list) section 110, high_key valuescriptor’ segments 113 storing
therein the representative key values of the rés@eranges of values of the multi-
key included in the sub key index (sub_key indegtisn 130, and identification
information on the sub key index (sub_key_indexftisa 130 having the values of
the multi-key. The identification information onetlsub key index (sub_key_index)
section 130 includes ‘sub_index_container’ segmstdsng therein the container
identifier information (container_id) of the comars in which the sub key index
(sub_key index) section 130 is stored, and ‘sulexnitlentifier segments storing

therein the sub key index identifier information.
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the XPath of the metadata fragment refers to a path for the root node of
the TVA metadata XML document, i.e., an absolute path, and the XPath
of the node used as the multi-key, i.e., the XPath of the multi-key, refers
to a relative path of the multi- key for the metadata fragment. The XPath
for the metadata fragment and the XPath 25 for the multi-key are stored in
a ‘fragment_xpath_ptr' segment 111 an@@ 'key-descriptor' segment 112,
respectively. 27 The key index list (key-index-list) section 110 also

comprises-ghe identification ipf ti - ey | (keyri 4 .
cecton 13051 S0 RO e) (D R eRSr £30, Wi the incex
idesttifietunef qurostces (eolishinéthe) véltes cafntaem eddetvwhithetHstkéyrithdexncludes

(key-index) section 120 is stored and the k index jdentifier ..
RGPS e el AR A CROLTEEHEFREy ifag o the values of
idethiéfigrunifieydiien auntesredtivalyfistoneidiman (twiesinentidhef the container in
segment and a_'key-index-identifier' segment in the key jndex list

195 SBEHR 12650 (e TRt dle MEEiggton (handle value)
(keshinsiew seekaa fagriefined in the multi-key index data 10 stream

structure provides a list of information on the ranges of the values of the

multi-key HIQEEBGH thd Fe SHEKRY sitsIREy( BRI RSSO tipFudes a
13Q~>uibe-'rnéerﬁHE?e’?ﬁﬁf@Fivesgﬁbh)éﬁllL‘esE@HFﬁhfemmiﬁ PEREBICKBINeRh HRRIGdentifier
c

of values of the multi- key included in each sub key index (sub-key-index)
seHHiORM&00ofin thiteftiedodifenttiRe highest Vagiex of e ynintiey)cimg 120,
ideptification.i ion.fQr ey | : -] o]
e ) e anges o
infusiuetoro{c oheaineulidkey tharsbntiaéndd entifiegfivie @imaiosgubkethe metadata

in -Key: e y index i ifier . e
inﬁérgﬁﬁ%%léé. T%ge}prgg%@ﬁ" oggﬁngté%nge %Eélé\galé%sﬁé(?tﬂ?%ﬂhlti-@;/einIﬂﬁgtmcatlon
embfmiimegidns idelnties thaigeatotontapeingeglunestsivitig mhdtekeythe respective
described in 20 connection wit Ta?(lce4 The kﬁisei ex sectia

(ST S S R AR e FSP Ry ich the
therketndade xfregnidiersindpsmetboedd el ckéngoe kayidiglegntiststoring therein the
e eHvE Hagment dat tdenttier mforvatone vate) > -
stdfsgective fragment -

The index structure will be more easily understtmdugh FIG. 10, which
illustrates the index information.

FIG. 10 shows a multi-key index list (key_indext)lisection comprising a
multi-key for Service Id and Published Time. Theper node of a metadata
fragment including the multi-key related to the\&e# Id and the Published Time is
‘BroadcastEvent’ 310 as indicated by the shadetmnem FIG. 3. Therefore, the
XPath of ‘/TVAMain/ProgramDescription/ ProgramLoicaiTable/BroadcastEvent’
for the ‘BroadcastEvent’ fragment is stored in thragment_xpath_ptr' segment
111, and the XPaths of the multi-key of the Sentdt@and the Published Time for
the ‘BroadcastEvent’ fragment, which are ‘@Serdel 311a, and
‘EventDescription/ PublishedTime’ 311b, are stowrethe ‘key_descriptor’ segment
112.

This index stream structure allows searches for aowdss to the metadata
fragments to be conducted efficiently, when seadre conducted based on more

than one conditions, i.e., compound condition dezs@re conducted.



therein the representative key values of the respective ranges of values of
the multi 25 key included in the sub key index (sub-key-index) section
130, and identification information on the sub key index (sub-key-index)
section 130 having the values of the multi-key. The identification
information on the sub key index (sub-key-index) section 130 includes
'sub-index-container' segments storing tB&rein the container identifier
information (container-id) of the containers in which the sub key index 30

(sub-key-i i S St 'syb-i -] ifier e
Storng L e TR e T S SR SERRTIS rererrea
indexiiistiskpresetex@ mbotthmas0 e firsgdon éxammoledety ciutbeprouiddseys may
a list of the valyes of the multi-key. The list further ingludes_identification .
A B L A GA e 2 RSB RO STk g times
muifi-&gyrdigearnointaiorn édeiotifievitnfar mraikeit dsosietiretld) ifitkey for family and
container in 5 which the metadata fragment is stored ar?d the identifier

5 G DA PR AGH HLERIG AR e R A, and so
sulgdkey index (sub-key-index) section 130 includes a 'sub-index-identifier'
segment storing therein the sub key index identifier information defined in .
the key inEIEIRENSRISHY-Kedtih Tostast Ry eaddiessbainRErosaghie sennection
Ligipr omrgheseinstivtRiRIS IS ERNGRE HieY BlgerRliRR RNt including

and the identification information on the metadata fragments

coffEsporig Yofiethalstarbpitd andtitikess i eepanzmey be ‘Schedule’ (not
10 infgﬁgmg_n includes ‘targetreQptaingr segmepis storing 9@9%“‘ the JTVAMain/
t

respective container identifier information (container-id) of the containers
in Wraghadeseriptaiuby dgrgméacatinn Siaéel Sehditgetiearktbedule’ fragment

B R P eSS I cpaths, @star
undadst@@dridipudthiaGnuli-kdyicof thestehdets dnel imielei fof nitadiqorogl@mn for the
10,.sh nulti-key index list (key-index-li ' isi 0
U RCRES 15 SERCE LAY DIt THE, Ho RRE: HEM e ai1Z

15 metadatawragenend imelidkeg the faciilykaydelated iathesSgiiceridaandr, director,

the Published _Tim? is . _
or the like) involved in the program is used, apempnode of a metadata fragment

including the multi-key for the family and givenmas of the person (actor, director,
or the like) may be ‘PersonName’ (not shown), amerdfore, the XPath,
‘TVAMain/ProgramDescription/Creditsinformation Ta&#PersonName,” for the
20 ‘PersonName’ fragment may be stored in the ‘fragmgmath_ptr segment 111,
and the XPaths, ‘FamilyName’ and ‘GivenName’, oé tmulti-key for the family
and given names of the person in the program #®rRersonName’ fragment may
be stored in the ‘key_descriptor’ segment 112.
FIG. 11 illustrates a method of providing an inde#xmetadata having a
25 structure according to an embodiment of the presevgntion. The index of
metadata may be generated by a provider 200 prayalidio/visual signals.
Information on contents, that is, metadata is gsed in a unit of fragment
as described above (S100). A multi-key is providgaombination of keys related
to information on the fragments, for example, ‘$&viD’ and ‘Published Time’
30 (S200). Then, a sub key index (sub_key index)i@ec30 is provided, wherein

segments, i.e., 114a, 114b, 114c, etc., havingesaon§ values of the multi-key are



‘BroadcastEvent' 310 as indicated by the shaded region in FIG. 3.
Therefore, the XPath of /TVAMain/ProgramDescription/
ProgramLocationTable/BroadcastEvent' for the "BroadcastEvent'
fragment is stored in the “fragment_xpath_ptr' segment 25 111, and the
XPaths of the multi-key of the Service Id and the Published Time for the
'BroadcastEvent' fragment, which are “@8erviceld' 311a, and
‘EventDescription/ PublishedTime' 31 Ib, are stored in the 'key-descriptor'

I f
o DR o ORI R S e BRI R K 888ton 130
aréwmrﬁdumtemhesedeladataefragmeonmmmlmanompowa:tpond|ng to the
S R R s B0 IR A BB hraner o) ane
enfhaglneent bxtwayehefampieraneaioaty (bbitenuiltkgyseoayelgissibred in the
employed in combination. For exa‘ﬁﬁle a multi-key for starta d end times

5 of AR SATRIOGH R WRRA Ed@e@%e% m&?ﬁ%lﬁ Yk FIG. 9).
family angh ScglyendenRE RfiRdeRISeBdRSION resinaiAmG etilkiel jruebiedtive key

in the program, and_so on. Where the multi-key for the start and end times

M?é%gﬁ%ﬁ?ﬁ?%ﬂﬁé@ﬁofﬁ%ﬁ%tﬁéYﬁ‘B&fc&ét@éh’GH&léﬂ@@é@eQr{S‘loo) For
“pg%ﬁf?ﬁ@ o ARRRIRFa@ME Ingludinge tam iy R (RSthes83110:00' and

and end times of the program may be ~Schedule’ (not 10 shown).
Th&k96E0:@Re xHakBa /Tanmaid/l3b) representing the pmmined ranges

10 Pr%@%@@ﬁ%iEFB%’&’:Q?@HELQ‘I‘B“%'Eﬂﬁe@c%%ﬁe TR BIsy S HdSalues of

fragment may be stor e fragment_xpath_ptr's gmentl
thaéhePruhs-key Serrtharfsevdnd’ JIaﬂ?nélrah&dk@yr@ftmbmdaa@endluded therein.

L I S DR IR SR, i
nafeseof aT;imsbe)(amtdexd|(’eeyonnd:e>¢}1esblca))m\mmadunthhelpdag;rade:stlflcatlon
R e S R S SR g e
15 bevaawon@enmmmwma) |@nddhw’m@rr¢délmf}ﬁ?@ﬂmatlon (container-id) of the
oo RS SoB s e B 0 SRS BN % store,
the® y y_ X
and sub key index identifier information). It isderstood that other multi-keys and
corresponding key index sections and/or sub-kegxrgkctions may be provided as
described above.

20 A key index list (key_index-list) section 110 in iwh multi-key information,
that is, location information of a metadata fragtrerwhich each field constituting
the provided multi-key belongs and location infotima of each field within the
metadata fragment is arranged on a multi-key basigprovided (S500). For
example, where keys of the ‘Service ID’ and the bFahed Time' are in

25 combination, the multi-key information of the coméd ‘Service ID’ and
‘Published Time,” such as the XPath of a target acketa fragment for
indexing(/TVAMain/ProgramDescription/Program LocaiT able/BroadcastEvent)
and XPath of a multi-key for the metadata fragmetRath ‘@ServicelD’ of the
Service ID and the XPath ‘EventDescription/Publdhiene’ of the Published Time)

30 areincluded in the key index list (key_index_lsgkction 110.



20 "PersonName' fragment may be stored in the “fragment_xpath_ptr'
segment 111, and the XPaths, "FamilyName' and "GivenName', of the
multi-key for the family and given names of the person in the program for
the "PersonName' fragment may be stored in the 'key-descriptor'
segment 112. FIG. 11 illustrates a method of providing an index of
metadata having a 25 structure accordidd to an embodiment of the
present invention. The index of metadata may be generated by a provider

D00 orovid. 1he ncex e . .
brovigipg %Mgg%@aﬁl%ﬁﬁfggég@é%IRW&\?&@@EV@%@&J%&%% iments of

metadata Is process gment as described a
A tidtpkeseistproddedrby Eortiienatisiey béys oejdiace toridriaionmiex) section

h for ex le, .Servi "and, . (shed Time' 30 (S200). .
T Rl oL A SR LB VB ey inclex
sefisrerfiwy.endedddis)l4dedibte, €8500avinGyanges deleteeparidhrey on some

multi-key are 30 é%ovided as described above (S300). The sub key index
(sUBTIRSAI MRS A EPIREP TGN des metadata fragment

identificatiqeyénfRifeatiansiresipRneteehisdthst yBlHRAY nedwiidmgtiheére than
is, container identifier information (container-id) and fragment data

idePfiePHHSTIEBOAIHIA Y- VG eP Tl divéivkes ritfiifpycliig according to an

'tagRhcanaieoraaResssid thedaionl kR SgIrIIE BROWBIEribed with
FIG. 9). A key index (key-index) section 120 containing therein

re;ﬁﬁé@@?ﬂ_ﬁﬂﬁ@ @?-\J&ues representing the ranges of values of the
10 Multi-key é%ﬁ?%'%ﬂ(?%ﬂ@f&roé §é‘§1’@ﬁ!§ré“’| [ﬁ{gﬂeﬂ(\?%# R & user (51100).

representative key values '509/10:00" and 519/10:00' (113a and' 113b)
repgresaungf tenpidceayraainselyinghties Ienp00-GouEoasOi0edirisearched from

S10:51010810.1000.4 14350140 9 eSS Sl B ANIEHEY B Pty e o

Service me as ‘combined are inclu
emdbediifiestioth enSaviaeol diathanmeizelatadtaghmaimnéspeeditng to the value of

Published. .Time, The key jndex (key-index) sectiqn 120 f r.includes
i O o st SR e R R B e LB ouoh hese
15 136teisyinhéhenetadaeal sadbgspittiee seaickeyfhaitisnoaniateel In the search
[ iner-id) of the cantainers in which tr_lﬁ8 ub key

identifier information (conta
nEUBRAAES CAIE BFFI (165 G A HBLkR P A Gt Db searched
idep@fjesdnfmaden). It is understood that other multi-keys and
The step of searching for the value of the muly-k81200) comprises steps
of determining location information of the metadagment to which fields of the
20 inputted search conditions belong and locationrmftion of the fields within the
metadata fragment (S1210), searching for a muiti-e@nsisting of fields having
location information identical to the location infieation determined above, in the
key index list (key_index_list) section 110 by usk the determined location
information, and searching for the key index (kegleix) section 120 relative to the
25 searched multi-key (S1220), searching for a repitasige key value composed of
values of the fields inputted as search conditionshe key index (key_index)
section 120, and searching for sub key index (sef _ikdex) section 130 including
the values of the multi-key in the range indicabgdthe representative key value
searched above (S1230), and searching for the wdltiee multi-key satisfying the
30 search conditions in the sub key index (sub_keyexpdection 130 searched above

(S1240).



corresponding key index sections and/or sub-key index sections may be
provided as described above. 20 A key index list (key-index-list) section
110 in which multi-key information, that is, location information of a
metadata fragment to which each field constituting the provided multi-key
belongs and location information of each field within the metadata
fragment is arranged on a multi-key basid? is provided (S500). For
example, where keys of the “Service ID' and the "Published Time' are in

25 combi t
and ‘Pubis% %BQ\QB%%C'@] éqtgé@@%qt%ﬁ? Eﬁgi an}éﬁgtcrllaéteg ng%W{]g for the
forkaydiexiag ((R&sA Mdien P segtzon DXy rgpilo RE3r agplar (key mdex) section 130, and
Loca onTabl Broa E ent XPath of ti- ke r the
e a e AR e e e APy pg, ot identifcation
XHafbrrEa&@MsmH)kep/md@)sloleengmeeaj becRoldEhratificwoddrdsemation of
included in the key i t (key-index-list) section 110, 31 The above

5 e S K AR R B R A A0 HROH AL BlOfERton of the
pPreferidaveiigmEHIther.ia givie AftB6RM IHiAg mkwmﬁwd@wr&h@@ of a field of

section 120 including representative key values (S400) or a ste

proVRIREPEAKS) IRBEK aRtRREyQhdBS- |§?mtm@5ﬂ@ﬁnmﬂueg@em than one
ceBeainge0A0E1e: TRIMANIIREA HoR SRRIRYRIRT HHABREE descrived

a searching method of obtaining metadata meeting more than one search
coRgifnagloMse of the multi-key index structure according to an

10 émbodimepg, éég?cﬂrﬁq%{hm%%néﬁml?ﬁqﬁéoﬁ%w g‘feéﬁg)utte szarchlng

with reference to FIG.12. 10 Search conditions for a sear

bylheréganqadﬁhmms ﬂwﬁhad/amreeoﬂaaﬁfmgsﬂmfym@otﬂFdG 10 in the

B\X%% 'gﬂﬁ &8s inputted is searched from the metadata index (S
% ncerned metadata fragment is extracted by use of

|dent|f|cat‘1Nhem({aoanasen oipihes eetadhtz dragjtioeTs obrtbepSedinyito the range of
o e R L G R e SRS St rocator
15 coirdiionatisrextrictethclriteel seascid aenditanadnpsittizd roile ufem fields in
fle@c?rﬁtr)llﬂe%l\éﬁluo reasrgp georli?|fr|1et|ﬂetorabr?gzegfrcgse%4 and the Published Time in
the range of ‘9:30~10:00’ and location informatinthe fields within the metadata
fragments is determined (S1210).
The Service ID and the Published Time inputted earch conditions
20 respectively have ‘@Serviceld’ and ‘EventDescriptfeublishedTime’ as location
information within the metadata fragment. On thasis, the location information of
the concerned metadata fragment as an attributieeofoncerned fragment, that is,
the XPath is determined (S1210).
To sum up, we can obtain the following from the\absteps:
25 XPath of the fragment:
ITVAMain/ProgramDescription/ProgramLocationTablesBdcastEvent
- XPath of the Service Id: @Serviceld,
- XPath of the Published Time: EventDescription/iaedTime
- Value of of the Service Id: 507<= Serviceld <#51
30 - Value of the Published Time: 9:30 <= EventDegaip PublishedTime <=
10:00.



may be included. The step of searching for the value of the multi-key
(S1200) comprises steps of determining location information of the
metadata fragment to which fields of the 20 inputted search conditions
belong and location information of the fields within the metadata fragment
(S 1210), searching for a multi-key consisting of fields having location
information identical to the location infor@@tion determined above, in the
key index list (key-index-list) section 110 by use of the determined location

informati(g}%e et h'%&ﬂflﬁ%&j{é&%‘%ﬁéhﬁn@: Sxt)n%e%f%? the metadata

relative to searched mu , searching for a
repgragerdatiaaddehe/xBatbobhijostthef Sealues i/ Biebtislds anruttedraled in the key
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muHdkey ke yhntkng e duticateddintediegrdse stdiioinkdi- vayuis eeasdicheat (S1220).

above (S1230), and searching for the value of the multi-key satjsfying the =
5 SRR P S RO 115, SR B IR A e ublished

segighed apevrdebeHaive kethoabeveostenmHt2aa3alAwP 919/10:00’, 113b,
S1300, the steps of searching for the key index (key-index) section 120,

sub%e{1AJERIQSRNIFHN MEEY) e HNAeR UMY EBRES(RIPRE M RRD:00, 1144,
fragm8Y 8/6J 4ERE6HYE VIR rHIarhRILYSSH Qﬁ@%ﬁ'ﬁﬂﬁﬁﬁ%hiewm@%ﬂl@s of the

the key index (key-index) section 120, identification information of 5 the

sumu&yw&%ﬁwmwps@@i@ﬁrmp@ndimmmﬁr@h rABEHigRsHasiong, are
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of a fie metadata is Input as pa e search conditions, there may
beiniorendi@mone dbarchighl \die videxe rRUt-Kesy dndexplieehalBondaving the
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15 1166)rdepaiiding to the values of the multi-key (504/69:30~10:00) corresponding
to the search conditions are searched from theksybindex (sub_key index)
section 130, that is, segments 114a and 114b ($1240

The identification information on the metadata fremmts corresponding to
the values of the multi-key searched (the contaimdentifier information

20 (container_id) and the fragment data identifieninfation (handle_value) stored in
the ‘target_container’ segment and the ‘target_lensegment, respectively) is
extracted from the sub key index (sub_key indexftiee 130 and the relevant
metadata fragments are then extracted using tmacted identification information
(S1300).

25 FIG. 13 shows an apparatus for searching for m&adacording to an
embodiment of the present invention. The apparstube present invention is an
apparatus performing a method of searching for rttetadata according to an
embodiment of the present invention described akotrereference to FIG. 12.

The apparatus 1000 comprises an input unit 11@Wady a user to input

30 search conditions therewith, a receiving unit 128€eiving contents, metadata on

contents or an index of the metadata, a storagel®30 storing therein received



15 information of concerned metadata fragments is determined from fields
in combination of the Service ID in the range of '507514" and the
Published Time in the range of '9:30-10:00' and location information of
the fields within the metadata fragments is determined (S1210). The
Service ID and the Published Time inputted as search conditions 20
respectively have “@Serviceld' and "EveéitDescription/PublishedTime' as
location information within the metadata fragment. On this basis, the
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index (key-index) section 120 including the searched multi-key is
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10 N RHASRYIHRRLNGP 'S;B?%JAW%JQ&@E@&GQ@ Veok IR USSrOf multi-key

509/10:00', 113a and '519/10:00', 113b, I.e., the representative key

vakk@sanpivading tite g degy56e80b/condittmeqSehs) a step of extracting the

510-519/09:10:10:00 b) of values;o i-key. ich val

of OZ' %%&%ief)%?g%?éﬁoh%&%g(%) @gﬁé@%ﬁ mémﬁoa\qgé 58?@?? H%@ment(s)

conditiesigdrel oy f@rth & Gssaacbleddriroltn ke keayilindeefkothdai) settr@mce to the
and.the identification information.on th index

R A A S R o s is extracted

15 from the kycmding(keytiedpresaatimvaadfon, there is predichn index structure of
metadata allowing more efficient search for anceasdo information on contents, a
method of providing the metadata index having tinecture, and a method and an

apparatus for searching for metadata using thedattandex.

20 INDUSTRIAL APPLICABILITY

As described above, the present invention enalegltaneous searches by

compound conditions for TV Anytime metadata. Whsearches by compound
conditions for the TV Anytime metadata are conddgcteverhead to a searching
apparatus is decreased, thereby allowing search tonbe shortened and the
25 searching apparatus to be increased in termsiofegfty. However, it is understood
that while illustrative, non-limiting embodiment$ the present invention overcome
the above described disadvantages and other disiadyes not described above, the
present invention is not required to overcome tlsadVantages described above,
and illustrative, non-limiting embodiments of theegent invention may not
30 overcome any of the problems described aboves dtso understood that a system

which uses the present invention also includes peemt or removable storage, such



(S1230). Values of the multi-key, having values of keys "507/09:30,'
'507/09:40,"... '509/10:00' and '510/09:30,' '510/09:40'... '514/10:00," 15
corresponding to the values of the multi-key (507-514/09:30-10:00)

corresponding to the search conditions are searched from the sub key

index (sub-key-index) section 130, that is, segments 114a and 114b

(S1240). The identification information 08fthe metadata fragments

corresponding to the values of the multi-key searched (the container

identifier Informati otainersi fra ' ifi :
o LA e oA AL O, LML A . on which
theheugethas diet sdafmsti) cespsabivily) pse sstritiomat o betistosed) &eg distributed.
index (sub-key-index) section 130 and the relevant, metadata fragments

are iR A B MO B AR IB U KT OR GA (G2 network
254tiéh 48 thlromyamegpparatus for searching for metadata according to

an embodiment of the present invention. The apparatus in the present
vontion ABRUG S AESERL VRGO e D EF e AP BRRIABCON with the

meipsfatrcaceoriingitaenh sabafimeeotiagvrgsent mpyamisndrecribedyil be
above with reference to FIG. 12. The apparatus 1000 comprises an input

unHnderstamsimaneer skiled fitso arddhah ¥aHeEiicationsind £quivalents can
reGRMREdeNhilOR RGSATIY GRONE RS SeBIRE Al RREIBNENADAN NdSMefore, the

of the metadata, a storage unit 1300 storing therein received 34 contents,
meReRECH TP Pesaehidvendannioul bR dnéniyHnthe-aarendad cloos.
searching for a value/values of the multi-key corresponding to the input
search conditions from the input unit 1100 from the metadata index, and
extracting the concerned metadata by use of the value/values of the
multi-key as searched, and an 5 output unit 1500 outputting the search
result of the control unit 1400. The control unit 1400 compares the search
conditions inputted from the input unit 1100 with the values of the
multi-key included in the metadata index stored in the storage unit.
Among the steps of searching for values of the multi-key according to one
10 embodiment of the present invention, a step of searching for a
multi-key



corresponding to the input search conditions (S1200), or a step of
extracting the concerned fragment(s) by use of identification information
of the fragment(s) corresponding to the searched multi-key will be
understood with reference to the descriptigg made above in connection
with FIG. 12. 15 According to the present invention, there is provided an
index structure of metadata allowing more efficient search for and access
to information on contents, a method of providing the metadata index
hawhgMMSstructure, and a method and an apparatus for searching for

metadata pising e {aeiRISt AR NtASERINRE oG AR ASng an

described above, the present invention enables simultaneous searches by
comSEu ARG B ditishel Btk ARG oraianARAONTHEAS sxfleHaggjhe multi-

CORBRUTHE HRMIH@BmfRIdhg: TV Anytime metadata are conducted,
overhead to a searching apparatus is decreased, thereby allowing search

5 time to beSSHERENEHORMEEHEdE S8 A s ERBeRAN b ik BLCPERSRRE e to

tergpareh @BIRMNS A ABMBinAiIDN BE AERERA tHeahwhilgd!aptiative,
non-limiting embodiments of the present invention overcome the above

described®fiEad \Rhed fREMERE s IR adRIa HENe R EASEEr Had thk8Ye,

the present invention is not required to overcome the disadvantages
described above, and illustrative, non-limiting embodiments of the present

invention fay notSURRIBRELERE! AYER1 T o bleraustinsEa abioue i

10 alsphitidrestesiddhaia system which uses the present invention also
includes permanent or removable storage, such 35 as magnetic and

optical disIRERRARNGHOsRA oD L PIENH AV STHEIRIMH BetLo e iRieh offhe search

Progs et WWm@ngﬁ@invention can be stored and
distributed. The operations can also be distributed via, for example,

download g VAP ARFEKI el S HFPIRHLNGEL HAlRTEHgR fHeBadenvith

invegper tathbeRItdeserbsshichasmaniaes with the preferred
embodiment shown in the drawings, it is only illustrative. It will be

S understood to those skilled in the art that various modifications and

equivalengs can eemriivibhaudlfepaitongriranhe Saane athipikibPthe

the invention. Therefore, the scope of the present invention should be

defiidd &%W @%magcﬁg"ﬁgd ue ot the multi-key meeting the search

conditions.

20 4. The method as claimed in claim 3, wherein:
the searching of the value comprises searching for the value among values of
the multi-key from the index, and
the extracting of the fragment comprises extracting the fragment of the
metadata using identification information of the fragment corresponding to the vale
25  of the multi-key.

5. The method as claimed in claim 4, wherein in response to a plurality
of values of the multi-key meeting the search conditions, the extracting of the
fragment comprises extracting ones of the fragments of the metadata corresponding

30 tothevalues of the multi-key meeting the search conditions.
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36 CLAIMS: 1. A method of searching for metadata divided into

fragments, using an index having a list of multi-keys and location

information for defining the multi- keys, the method comprising: 5

searching from the index of the metadata, @ multi-key corresponding to

search conditions of a combination of fieldS of the metadata; and

extracting a fragment of the metadata using the searched multi-key. 2.

The method as claimed in claim 1, wherein the searching of the 10

multi-key BompridB8:aeadRaie g IBed oAl A nwlieredbine spaikhing @b the value
thefigldg @kthe search conditions with respect to the metadata; and

searching for the multi-key corresponding to the location information with
respect toSBRCALIAS BT FRPESEIEH VS @HiyAsCTResti e Enmeansh eanditions,

C'%ﬁﬁﬂdﬂéﬁ%ﬁ%ﬂ@gﬂ/mﬁ%ﬁ[ﬁ@iﬁﬂ& &Bﬁe@ﬁﬁhﬂf@&&%ﬁ@@@ﬁvd ues of
searching for a value of the multi-key meeting the search conditions. 20
4. TrRingRY e Elaimed in claim 3, wherein: the searching of the value

comprises gt tela vabisonga Fﬁwﬁé@ﬁﬁaﬁfeé%r?@%&r‘ﬁ%ér@”fhﬁ‘e
index, and the extracting of the fragment comprises extracting the
frafPRESSETEEHE RiAdga using identification information of the fragment
corresponding to the vale 25 of the multi-key. 5. The method as claimed
in claim 4, wherein in response to a plurality of values of the multi-key

meeting tHe seardMESHRRRIrERR R fRI TR ViR I RMBRAEeESing an
extiagdinBNRP0fdh6r Hagmras AldhecaRiafFEsefiasRabing 89 thetheiti-

values of the multi-key meeting the search conditions. 37 6. The method

as KRS RENQACAMPHERGN the searching of the value

searching from the index of the metadata, a value of a multi-key
corresponding to search conditions of a combination of fields of the metadata; and

extracting a fragment of the metadata corresponding to the searched value.

8. The method as claimed in claim 7, wherein in response to a plurality
of values of the multi-key meeting the search conditions, the extracting of the
fragment comprises extracting ones of the fragments of the metadata corresponding

to the values of the multi-key meeting the search conditions.

0. A method of searching for metadata divided into fragments, the
method comprising:

accessing alist comprising a plurality of combinations of location
information on afragment and location information defining at least two key within
the fragment; and

searching from the list, a combination corresponding to search conditions of
at least two key of the metadata.

10.  Themethod as claimed in claim 9, further comprising extracting one
or more fragments of the metadata corresponding to identification information on
the metadata identified by the selected combination.
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comprises: searching for a representative key value meeting the search
conditions, among representative key values of the index corresponding
to ranges of values of 5 the multi-key; and searching for the value among
a range of values corresponding to the reg esentative key value. 7. A
method of searching for metadata divided nto fragments, using an 10
index having a list of multi-keys and location information for defining the
multi- keys, the method comprising: searching from the index of the
metadata, a value of a multi-key corresponding to search conditions of a

combinatien of figlgisAéihe metpsiRia) ANdarsaqinsch EREBaNI5EEon

metadata corresponding to the searched value. 15 8. The method as

claiffeEmAlQRian MelrerNiPRedpe Rl pioraIRoBagEies BaReleast two

MuliiskRyaRReiiRg 189 pRYGRAANEH R, the extracting of the fragment
comprises extracting ones of the fragments of the metadata

corresponding to the values of the multi-key meeting the search

conditions; 20 9. A\dBefhiner YeatMIeingiiah BeRsRIAGoR R executable

fragments, the method comprising: accessing a list c_omlfrising a plurality
of COPHBRLANSISrHECLEMM RERPRTEIHINSFEE WedRfaAaAd location

information defining at least two key within 25 the fragment; and
searching from the list, a combination corresponding to search conditions

of at least®wo kEyOMRAEFEERHARLE METHHHS GHIRIEANGCEMRHIE P GHiARIS,

furihelr GTBRS R PEISFAGHAAR BhePRiBhstecrdmamerisof the metadata
corresponding to identification information on the metadata identified by

the selected combination. 38 11. The method as claimed in claim 9,
wherein ong of thedeg i -readable medium comprising computer-executable

instructions for performing the operations recited in claim 9.

15.  Anapparatus for searching for metadata divided into fragments,
using an index having alist of multi-keys and location information defining the
multi-keys, comprising:

an input unit receiving search conditions; and

acontrol unit searching from the index of the metadata, a multi-key
corresponding to the search conditions of a combination of fields of the metadata,

and extracting afragment of the metadata using the searched key.

16.  Theapparatus as claimed in claim 15, wherein the control unit
searches for a value of the multi-key meeting the search conditions among values of
the multi-key from the index, and extracts the fragment using identification

information of the fragment corresponding to the value of the multi-key.

17.  Theapparatus as claimed in claim 16, wherein in response to a
plurality of values of the multi-key meeting the search conditions, the control unit
extracts ones of the fragments of the metadata corresponding to the values of the

multi-key meeting the search conditions.
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information on the fragment and the location information defining the at
least two key is expressed as a predetermined code. 5 12. A
computer-readable medium comprising computer-executable instructions
for performing the operations recited in claim 1. 13. A computer-readable
medium comprising computer-executable “I0 instructions for performing
the operations recited in claim 7. 14. A computer-readable medium
comprising computer-executable instructions for performing the
operations recited in claim 9. 15 15. An apparatus for searching for

metadata gividecr QFARRRMS | AlFiRE RACIBNE X 61 aVHEeItPe®ontrol unit
multi-keys and location information defining the multi-keys, comprising:

an SRFGDERIOFERIRPYSH M BB IRITRASIORG SRSAPENIRIPSS ABRIG from
therd hifve (apiad Bff%héiﬁuéﬁﬂ‘&)’&%gbﬁaf@%qaﬁé@g dPVARESS Bk multi-
e

conditions of a combination of fields of the metadata, and extracting a
fralffYe ADS SERECHE {20 408 YAKRARE A FERGRI At ues eﬂﬁ@ﬂ%‘grﬁﬂ?@ te
claj@pesthetni@keywhgrein the control unit searches for a value of the
multi-key meeting the search conditions among values of 25 the multi-key
from the index, and extracts the fragment using identification information

of the fragrent crrEasRRRAlREEARKAIECRE RQ STWeka N the | TaBon

apparatus as claimed in claim 16, wherein in response to a plurality of
vallTEerB1ai R RIKESERId MG Re search conditions, the control unit 30
extracts ones of the fragments of the metadata corresponding to the
values of the multi-key meeting the search conditions. 39 18. The

apparatuss claihe@RR¥ALHPE! JMEr i A dRerdNErsHN sbiaRsh et of the

repeadiaiieaermestinedhe scaisleaadiings cameong
representative values of the index corresponding to ranges of values of
the multi 5 key, and searches for the value among a range of values

correspongting toﬂﬁ\é?aﬁpafﬁa@@;?éim yalbign 15, wherein the metadatais
metadata as defined in the TVA Forum.

22.  Anapparatus for searching for metadata divided into fragments,
using an index having alist of multi-keys and location information defining the
multi-keys, comprising:

an input unit receiving search conditions; and

acontrol unit searching from the index of the metadata, a value of a multi-
key corresponding to the search conditions of a combination of fields of the

metadata, and extracting a fragment of the metadata using the searched value.

23.  Theapparatus as claimed in claim 22, wherein the control unit

searches for the value of the multi-key meeting the search conditions among values

of the multi-key from the index, and extracts the fragment using identification
information of the fragment corresponding to the value of the multi-key.

24.  Theapparatus as claimed in claim 23, wherein the control unit

searches for a representative value meeting the search conditions, anong



19. The apparatus as claimed in claim 15, wherein the location
information is expressed in XPath. 10 20. The apparatus as claimed in
claim 15, wherein at least a part of the location information is expressed
as a predetermined code. 21. The apparatys as claimed in claim 15,
wherein the metadata is 15 metadata as defined in the TVA Forum. 22.
An apparatus for searching for metadata divided into fragments, using an
index having a list of multi-keys and location information defining the

mUIBPKESRS YR AR Obthe HNARLRQIFREREREINEHY Seaaenctofbins A5 tamanyti-
CondEp! At eRRIGRIRG: YRR WASHRL FA%BG aeRIEs GoMalsit Ag Ryt

key corresponding to the search conditions of a combination of fields of
the/ SRIEERAELY &Y extracting a fragment of the metadata using the
searched value. 25 23. The apparatus as claimed in claim 22, wherein the
control unit_searches for the value of the multi-key meeting the search

5 conditiong2@mong RRANBY 39 HRIMSKEY FieHBe iWbesei aHyresRPasRiaR

fragiety eingatessfiaadipfu in 9Thg tHBREASTeBAIGHS PR RBIMELIUnit
the value of the multi-key. 30 24. The apparatus as claimed in claim 23,

wheXERFth eSS dnei HROTEAE Rk &R Mt rEigia SeresRoad) BRI heyhipss the

segfeticREAHeaMAMOBEHAD teRtpgBAsatve values of the index
corresponding to ranges of values of the multi- key, and searches for the

value among a range of values corresponding to the representative key. 5

1025. The aaearatq&]é%@aiaéid@&wﬁé@% YARSD pHasnPasRds a part of the
plurality of values of the multi-ke¥ meeting the search conditions, the

K NEQHR Ty gemeda98iata corresponding

to the values of the multi-key meeting the search conditions. 10 26. The
apparatus as claimed in claim 22, wherein at least a part of the |gcation

informatioflis expREIRFFLS Frelnartimedigyde. further comprising:

areceiving unit receiving the metadata and the index of the metadata;
15 a storage unit storing therein the metadata and the index of the metadata; and
an output unit outputting the search result by the control unit.

28.  Anapparatus for searching for metadata divided into fragments,
using an index having alist of multi-keys and location information defining the
20  multi-keys, comprising:
an input unit receiving search conditions of at least two keys of the metadata;
and
acontrol unit selecting from alist comprising a plurality of combinations of
location information on afragment and location information defining at least two

25  keyswithin the fragment, a combination corresponding to the search conditions.

29.  Theapparatus as claimed in claim 28, wherein the control unit further
extracts one or more fragments of the metadata corresponding to identification
information on the metadata identified by the selected combination.

30



27. The apparatus as claimed in claim 22, further comprising: a receiving
unit receiving the metadata and the index of the metadata; 15 a storage
unit storing therein the metadata and the index of the metadata; and an
output unit outputting the search result by f]de control unit. 28. An
apparatus for searching for metadata divided into fragments, using an
index having a list of multi-keys and location information defining the 20

multi-keys, comprising: an input unit receiving search conditions of at least
two keys &Pthe niEReRRErHIRPa @anaRs irrtalBleSiNg a6 anpsef the location

COMPEIFHEG GhiR3H TR R PRR RPN S PG ARGAATBHBREAMG A at | east two
fragment and location information defining at least two 25 keys within the

fralfRYdSOP RSB AR AGRESIPEBHENRER0 the search conditions. 29. The
apparatus as claimed in claim 28, wherein the control unit further extracts
one or more fragments of the metadata corresponding to identification
Sinformation on the metadata identified by the selected combination. 30 41
30. The apparatus as claimed in claim 28, wherein one of the location
information on the fragment and the location information defining the at
least two key is expressed as a predetermined code. 5



