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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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of kgpeatadetenan ADAGOA RDAVIE BADA TAIS HAREHINGMUT HIOD
metadata using_the indices of meta , t a tajoi

mit-kes SR R A FOS LYo LA o ot ML SR by
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.

The prébemressplicaTriiion Belsicd bnardpdsh Sardhie Appirtadan Mewded for
0343081 a0t 2000028 <3nihichateinsamar e bhRgIRDNdices of the
reference. BACKGROUND ART 20 The TV-Anytime Forum Is a private
steladairdizadionnordadizadion eppapsRder reapnenideteudagit tng the
prRose ol develaring.aiandands fonpramiding, adipdsmalielates relates to

services in a user-friendly environment such as a personal digital

raciordter (PR alimgtadaiy piosidadepe psairhingorigeigevrtion on contents
esificalys e i AhingaerVisemisHREMARIG A IS HRRr s MdeARMus

Isten to various ‘%l/pes of 25 programs (such as conventional broadcasting

Servteechivafaethetareferve sepgdhe ndiersd meydatn thedneiadgnsarvinime
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orum has operated Working Groups for business models,

sysekMbrendsioniisiateuniasierdibrehtfy e fiptisnhereinatter
%?éﬁ‘g@%’arégﬁ{§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



30 management and protection and the like, in order to establish
standardization. With WO 2004/010335 PCT/KR2003/001410 2 respect to
the metadata concerned in the present invention, "1St Draft of Metadata
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configuration of the PDR will be briefly described with reference to FIG. 1.
The PDR 100 receives video/audio signals and metadata via a variety of
networks 5 such as sky waves, satellife waves, internet networks and the
like from a provider 200 for providing video/audio signals, collects viewing
and listening patterns, and personal tastes of users, if negessary, and

tFETSITHIS thenEiAdRtanTBUiaRIed 0B 187 RIFSTRiHY tREoRd b/ efgMisradata

THRPRRISEGPOMPIISES:A RIFVQWIN e SI0EREPuIRVIEE. for storing therein
the received video/audio sigalpals and metadata. The PDR 10 100 further

comprise SLYtRYEALoR PERFAJRadl ksohaliesisscsbadenithaefeigers to FIG. 1.

SIHRADRNIAFEERRIEON IR AR GHid el E Riethank iGatio 0o el e ks
and_displaying metadata for the video/audio signals. The user ascertains

ARt s e te s oYY B0 ‘AtRERCt Aetyitels sioghdhg ke g prevgrdds:
repucRy Glievidime siansl atheolikenily gl Asorievanis Qnﬁcfﬁ%ﬂiﬁg theERG and

application shown in FIG, 2, selects 15 a desired program, and receives it

\RETERBAN dARIET KO Y 1ith 8 F Yo At diarmiti them (Riithe ara Hiey iR pr
speseiibthe RiaBy/AMIDe;BIMIB e He PDR. Té@dﬁlﬁ%ﬁﬁ%&%rﬁfg{ RMH& storage

describing contents such as titles and synopses 0 asPrograms, and are

lsiifeat el Stqune ABTGHLRE FetRitRe Tigoosnetiarienals aadicatiadaia of s’ DR

TOARMIBE ERRBsel Ssoitwatdreols aiBedhhY UseRiiidh SANBIJideo/audio
language 20 (see XML 1.0 of W3C), the standard %‘}the W3C (a

O L R D FOSRBARG BIS&atJe e (HePiaviapplisation: Sentshissdngnand
altsfhyassahthrisespactivevidetadaiad SlementsiRreRisasdgingd Ehgelaihta

metadata relevant to broadcasting contents are configured with an XML .
dSE e MHRRRAY 4750t Fotides PURRIBIASIIMS) PERSEP R AdYctEon dimgseand
TvAIRe@eaia elgvaniaaesavs R e ronfiges Mthdoh sxarple, RRcts

nodes such as Programinformation Table, Grouplnformation Table,
PrIGHHRTL OB TR S SECE b HtalBi dni8 259 teeiiRe raptericasethe
nadeehdRBregrrvrRsEIPiord i thenby-WNdina o ag, TVA
metadata are transmitted on a fragment

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



basis as an independent unit in order to transmit a large volume of TVA
metadata in 30 a stream format. The concept of fragments will be briefly
described with reference to FIG. 4. The fragments are obtained by dividing
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e XML documents shown in FIG. 3 into predetermined tree
structures. For example, where the entire TVA metadata are divided into
a tree structure (fragment TVAMain) sncluding an upper node of
"TVAMain" and predetermined child nodes under this upper node, a tree
g&g}gre fragment Programinformation).including an 5 upper node of

RGPS B n & dBL PRI GR Bph SR SHctraged of

sicasiblee Whagienbiieatvasiedi)daeiutingeandppardeage itbefagment
E-frr‘%?éj\gastEvent Information ang%child nodes. under this upper node, each

AR e AR MR PP B ds A Malinant Rivdeieignen hddnpdes
thaasiite dpped apendenty atibeetRidiagienisaanaditia fRaNR6IsEaN an

be accessed_ 10 individually. For individual access to the fragments, it is

HERESEALS &F KrdsrmiEAtin bl shildiofrictnaey A appsatede, a

frrRgM@Rictute, AMNELE0MBERABSHIY tatthRitlnBRLNCRE BpRE T¥WA: of the
metadata fragment, in the entire metadata tree structure, and to describe

rRTaadee e e e g Ehildeapiero Hklen Ky L'eBridindt iFrel phehe
tiangeditied Fvicmetadadanikagmantnkatthis Bnd XRathtvbighois @.a¥miakd

for_describing a path to one or more nodes in an XML document defined
BYARPSRIeIN 8. e tHITh RagRSrs 1B Seciremeribitie Mrotageried

ysewifRkindexing, and also means child nodes of a node referenced by a
fragment. Fields,éfor search conditions) input by the user, such as

*ServicBAD Y BULASHSS Tantke & folt26 ReRsEsRy L0 1Ko ef Bode

pepvidr &ffisientapatchdomand aearbfta-fagments, amiedoriyshdae to
for the keys included in the metadata fragments is additionally required,

dherRrst ARt dhere Mdesadeiifname e, hifseiter mrstrsiaiadiggsgructure,
tsapsnitedivedepardeaths oh e Medaadieomemien®oYRER! d@ained in

environment FErovided by the TV-An{E‘time Forum, if a user desires to

OGBS hatoh BRadpD fRsmsteclindhis srbidtertnahipuisiaruyax for

HeB&ibing 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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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

Otgfom_lff)\ﬁ t metadata fragment is 30 then made based on {,g.q, iﬁﬂ)m 410
(identitier), ime

SO as to extract metadata meeting the Publishe
condition. WO 2004/010335 PCT/KR2003/001410 4 TV-Anytime
Specification TV 145, J.P. Evain, "1SyDraft of Metadata Specification
SP003v1.3", TV-Anytime Forum 17t1' meeting, Montreal, Canada, June
2002; hereinafter, referred to as "Single keiindex, art reference” proposes

a singlE YeyPHIBS SPRACHHRHOR a I dthdal fradgyalnt inderafivate Meiadata
the-teintisi aie A9 USEY Deraimio Fistinouish hiemea senteRl @ ihela,

term "multi-key" in an embodiment of the present invention to be

duRe 098 RatnAfisukriessdniieds sttt &t dBign gt i ensb oerPRasts 2

efihe repsanix inventinranakiasdhe Hsenhéaiaggess metadata for a
pluralit%of keys, using a_plurality of the keys simultaneously, but a single

key indSRERRA S SISl ke FoPsRORL IR irbiapii k&pm proncept

useRkfasraN- acaeskde’ theam ehashiichb o NP QE & sANUAIRA delined dbed

the TV-Anytime Forum will be described prior to describing the index

dfiture. PHEROYARIRh SRR Aeamding By iirebadingsh9bvhe present

siEagieiosmitly albthgedala saasingetheafofemepionas, indeReys, using a
information and the metadata 15 fragments are transmitted, which is

Pl fphokesH IBIARSAL B R Pheledishiptee soiitrrerishenyior art
QA6 SRR IRY SRIPKISER ddldalibt ah 386dians (Rashsiakng therein the

index information or the metadata fragments. The container can be

classifid@SnBPUrRindfer camaiRer drinstidn SndVebutepsdfingue el be

idermatigiicatydstharpbihtnadadaxeantainer carries index information
sections 20 such as a key index list (key_index_list) section, a key index

(key_inHes T Seatbiime EapRegaRnrsa SOBHBTL Rt ipRdRtd Tiosagsitey Which

IRPABE oS ERGTRPAREORY rsRstithan d RIS G ARIR ERIROSIO Metadata
fragment-data repository) section, whereas a data container carries

REFRLS ARy NTRRPOUE NS histh s Sl ele ers tabidopeieTrb tanpmpiesyon.
IREUaBim: SHNeoRRPSH YN (B! IBSLH RPARIALY SRR LAGRrality 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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Wd%&ﬂﬁ%&}g configuration. Referring to the container defineg
TV-An

25 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

: ! ned oytiSoo3/001410
ytime Forum as illustrated in 30 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 WO
2004/010335 PCT/KR2003/001410 5 “section body' are identified

accarding to an encoded yalue in. “section id'. For. example, a sectio) 1
AN 1D SAED U VLSO GUBRH P S SHBOOAIE Pichid a Tor
keanipiexn ligictkay 1ndexyhish secincodesaclion A0 eicvdrctithe ‘eN0004dis
value in “sectiogn id' is "0X0005' is identjfied as a key index ( index) 5
LS JeH 406K Mool SR SEEHEh 0T BRSbOBe
imdstentifiigdama sdhdeyimdenxoobkeay-ideexicestiaes sertiodd viex)
which the encoded value jn "section iglé [s "0X0Q01' is identified %’606’ s

STE BN A6 RO P Bh RIS i EREPISsh §a S iciT B D At it h

RRcEdRd Yaluesin wactiniidsis ROBAR:s idansified astiragroertidaiathe
repository fragmept-data—tepqsitgrﬁ éggo ,se,ctioiL Tge TVA met?data
FREnTRshtéalre dibréiiothddralim Rt W8k ripddfjed as an element table

(FRamentdanscenesitant aseetion S hecHate eprsadderardithestion id’
transmitted. The identifier information (handle, valu

I ].. g%for the TVA )
el identding dhed dRBMEBh e IR SEPRM AN e LTRIHE)
segtign 40 of the data container. 15 In conclusion, the TVA metadata
fragment is uniquely identified by the container identjfier information

en .
(contaiBF id) AhdHHatHat ﬁ?&eﬂ’ég?ﬁeeﬁ‘t%egnfﬁigpeirff%%mﬁ‘ffoﬂafﬁafﬁa?é“"ry

value) of thes cepinarihatitickidesdhend \lAuneiadater fiapmentrdiliaitted.
single key index art reference described above %posea the single key

Fh5rigentdirn criRsRIF AHERRRY St PO AR B A0 trRgRERIS 1SRSRRRIS thdbe
aAtprementirped sataGPRtaip elerhent Gi5IEUsHo conpasathafdhediey.index

st (e mior o) 690 A% e, RS (YR SSRIORZD 3 e
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



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 25 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 inde% structure provides a list of alll
the single keys transmitted. The list includes single key information

defin . . e : K .
g LA U BN A agmen:
coifipeisézcétjdo catitmmrirdbomatidn thiethenetatiatatafifeapnesit exj@essetd in XPath
he single 6 key, and (2) location | ion of the single key within th :
e bR PR oo aforh i 61 e BBy dgetiade key i
exprgsesdad XRaP ditagikent xopath ppty) forthed Vidlatjvettooatinim the relevant

information of the single key is expressed jn XPath (key_xpath_ptr) for
5 e AR GG RARFHEFHIBTAHE 5MISHHEMIGRIRe node used as the

single keyriethephfofl e fhéthdatihrapriadais Bagmmentisor RBletef the TVA

the root node of the TVA metadata XML document, I.e., an absolute path,

anthiadatnik HeGYHaeslusEd 85 MSUNGPREYRKPRIE RPHIR BPERS used as
single KfifleRBIRSERS IR BINtRE tBm g laykpyahih IR path of the

metadata fragment. The XPath for the metadata fragment 10 and the
xXFeifgR ke fonde g wetdrptarpia Mmagieht Hath ferthegresatdata fragment

and ay ' : 12.re i . 8

1 e o et e ML, e gment 11
onahd ReldydsRalte\pirdegneectida 2@spectorebingle key to be
describe ' e.gantainer.ideotifier informati iper:id).
the cont:ﬁlgrﬁi?g';ﬁr?gr hetﬁgn%g l%@glgdfé%(t%%mﬁg% sqgﬁ%n 0%@&&%@%% the
keydmuteicatentiindo infatioatiom thEhkego midane 1 kgl r sefdioma2Oncdnehch single

the key index, identifier informatior are stored in.an 'index-container' . :
SoBFElt B R RAR Tt ey ME I GLHABR RIPERG Lo, (Sontainer_id) of

15 'kethéndentidestibestisgoimentin esp éetiviidealiceiie) taosontzara fekey index
key index $k§%/-index siction 20 defined in the siré%le key index structure

prodfIudier; GG RASIORAt orl RELRRNAING RPRERFROINARR s dhinRekeY Index

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,



included in the respective sub key index (sub-key-index) sections 30, i.e.,
the highest value of the key among the values of the key within the
respective range(hereinafter referred to as a ‘representative key value'),
and identification 25 information on the sub key index (sub-key-index)
section 30 relevant to each representative key value (i.e., the container
identifier information (container-id) of thé container storing therein the sub
key index (sub-key-index) section, and the sub key index identifier

inf ion). dj key i 2O V-i includ
30 HalER AR s 0¥ RIS CIEn BRI RS L values of
infiren atespdetive drantieskef ivadueisst gkethendeaylist)dededth@0sab key index
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vakE o TS D SR P e 31 valBS of LR i r i e ignts  and
kessinslexdesulckaptifiedexpgention 30r ahd ‘ridniifitex-odntaiatorsegmertsub key
and 'sub-index-identifier' segments for the identification information on the .
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infesaratMer(GaN@inBEIdd efdihe cRNteHen ihe/kigh IRBSUISKBY kedendex) section
(sub-key-index) section 30 is stored, and the respective sub key index

ideMife SiAGTh AShIhe HESRRFRNG SHEs PRyl EaatiGi 30 The sub key
defmféi(i@rsm ﬁi@g'%@&j@%ﬁéﬁr%tasfm@mﬁﬁﬁ@ sk theaestasclire provides

the key. The Tist further includes identification information on 10 the .
medigaef g viHeserthsgedinghe st fusinerusianddesyificatioRdnformation on
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(key-indeRcsectimgylR0, they subluec gemuextgsibidestandgiheseridbeincludes a
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15 (canfeinedtioh efdfieeebiatnenssip wbish (keymathdgisaioneksy arglue’ segments
stored, and ‘'target-handle’ segments for storing therein the {ﬁeﬁly)qctive
I

e o
fraﬂ;ﬁg?{tﬁtglrénigléﬂﬁf@'ﬂqzﬁ‘ﬁwf FRSERKEFARaRS HEBOTHE S5y le TREgEt_container
indsaghtdiferegnaytbArgor@dEershY 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’



understood by referring to FIG. 7 illustrating the index information. FIGS.
7a and 7b show the key index list (key-index-list) section including single
keys relevant to the Service Id, the Published Time and the Published
Duration. The upper node of the metadata fragment including the single
keys 25 relevant to the Service Id, the Published Time and the Published
Duration is 'BroadcastEvent' 310 as shofn in FIG. 3, identified by a
shaded block. Accordingly the XPath

}@M@mpﬁ?@r SH(BE%%FW h?ﬂBPsﬂ@&ﬁé%‘O@ﬁ[ﬁﬁE{Ef&'. 3) are

roadcas ven fragment IS sto ragment-Xpa
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fragmentqll% t.@geeyw l? ?HVI%I?‘; }/ index (Eey I} eectlon 20a and a sub

EMWIQQOD/RGWIWI@I@C@O@B&%H&@ Bermdl (XPath of the single key:
ventDescription/ Publishe Duratl (311¢ in FIG. 3) are_stored in the
5 -1 l5 STREIT QU KD b R e T SBHLOR b hath Shows a key
(keMd@sdE(k)e'gfaemw?@a@mm @@b%ﬂ@h@d@ké@#hﬂ!ﬁ@i&_@k@?@rﬁﬁ%@b&ﬂ@n 30b for
for the Service Id (XPath of the single key: 5 @Serviceld) of the key index

istEc HRUSRARSD SR (SR al0FIRS SHURMGY N B lgbeaTime).
section 2%%@&%‘? Ydd@ﬁ%ﬁwdfﬁyér@%&?ﬁﬁ?%%g?ﬁttféelneﬁlment to

Published Time (XPath of the single key:
EveRHOEtrbtiePMmRMIiRH e aTNABPNTRRAEMYd-Rey thdRSdEEhaNgrels more search

10 d'ﬁ%‘@ﬂl’:ﬂ%‘?%ﬁd@ ﬁ"&’éﬁt&l %fdﬁl%}rtté’ﬁﬁﬂ%r %ﬁé@”\p@“%ﬂ Mt@&rch using a

l.e., a searc one or more search™ 10 ¢ tions, since it ca

onkesuppoesaceig keyasspect|d. &eldmfrtbem@@ﬁagmﬁgtaamdmg to the TV-

oA R A e B AP g

brcmdmfsgpnbgmdﬁsmemea@rmgwdersl?ﬂ&masad;neimlmnEIfér Byedmids, i.e., the

ions for two fields Service Id and the Published Ti
et S Ll AR (8 siion ccareh using &

15 conventionabi&legleokex pralex thiuctirpaundseontitiena seamingperaiaventional
of which g Service Id is in the range of 507 to 514 and the Pl%bllshed

TiMQEF 66554 §IHEHIELE SL5RINEE A& IR REY BB @mplyice Id is in
In the Tafesime e tedatarrpasdfipatimshsaarah ¢msditeon®io0 wilednskplained

meﬁgdgtnaa]gteelflt&d \t/\(/)at;t]%tp g))(%rr%g} st I%r?h?ex (?isﬁgtlgnsetadata 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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20 follows. - Fragment targeted for search (BroadcastEvent):
/ITVAmain/ProgramDescription/ProgramLocationTable/BroadcastEvent, -
List of search conditions: 507 <= Serviceld <= 514 25 09:30 <=
EventDescription/PublishedTime <= 10:00. In the conventional single key
index structure, two methods are available for obtaining fragments
meeting the designated search condition8. The methods will be described
in detail with reference to FIGS. 8a and 8b. (1) First search method using

h‘?é&%%'@ib@é@?éﬁg? ¢ ﬂﬁﬁt @tied, P30 W e rETe! ri%ﬂoﬁﬁ-%BﬁshedTime.

t
fragm sasin e results meeting respective conditions are

indEpeeddtatly fsaegnobets lnposeamt B resiiestie clingepkege filytsearched fragments
Serviceld and the EventDescription/PublishedTime. Thereafter, fragments . .
coRaTAEh SIETY MBI ey ik R e o4/ e Eonitions

obtaiobpthiaeaong which a final resultant set of fragments meeting the
conditions is gobtained, 5 Hereinafter, this method will be described in
otail il R R Al b Aret Gl Y Be B EGap FIGS.

theyvading @kthe single key required for each of the Service Id search and
Published Time search is designated (S 11). The single key information

comprise§ ¥aNgaHE ¥dalHMange: Anctioripiug A dTrals irufisAviwd for each
InfefratiastRjitee aeasahciise) PaBIAR RoRCSksragsIdRRIR QI(WIEL). The single

single key as location information of the single key within the metadata
frals@yelfornRpden 6pMmerinetadatath &fiiensearch tangetadata fragment as location

pa ) e p o
R ARl XA T mIE Bingle ey as
50fpcaBuniidertnati@ial hebsieglekey, wiidisitgtetadatedragipenting to

the XPath X6l s iomenly

%nﬁatgg]e ath 12a of the Service Id is
retrieved from a key index list (Key-I ex-Itl'st) section 10a, and

identificatiok Aittaimdtrogamélksygnptien/ProgramLocationTablesBdcastEvent,

- 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



(key-index) section 20a is extracted. On this basis, representative key
values of 20 '509' 13a and '519' 13a, i.e., representative key values which
indicate ranges (500- 509, 510-519) of values of the key in which values
of the key (507-514) to be searched are included, are retrieved from the
key index (key-index) section 20a having the extracted identification
information. Then, identification informaftléh on sub key index
(sub-key-index) section 30a for segments 14a having the respective 25

ra € -5 - relat . L
ol R HEBRiBl otk B TiRdUacted jgentfication
inforfoatiati@f (8dm&adata fragments (i.e., the container identifier

informati container-id) a e fragment data identifier information .
oo B SR e EIRBER TR S8 A ARl o RE/nformation,
‘taigel-naPdie’ sedonerntticasnsictivelyseangspruditg ndharigeigereaf keyd XPath

of 507 30 514 is extracted from the sub key index (sub-key-index) section
5 SORTAARA Ot I E BN A HEELE ST EAR Y fpressed as

extRied identification information (S12, S14). For searching the
Published Time as an example, the single key information, i.e., XPath

information$iait Yehrfiagrg8hetadata fragment and XPath 5
informatiqfingANSiRIBIyKEN TS HIR SAIBPoR RLYBSIR KT 4S8R castEvent,

expressed as follows. - XPath of the fragment: o .
ITVAMain/ERefasiies dippibipdobiragi Lo vafidrasasip Rridiiedirvent, -

10 XPath of Ih‘%/%HB"%??%E'QZS?EHFQF%G%WWB uplinRedigmpLR m¥Ril&iption/
of the key of the Published Time: 09:30<= EventDescription/
PuBlibtsbEthheme-1010D0Metadata fragments corresponding to the values

o o LR AT R 00
exeavtredatadaghfthgreebtdotithy Samicstéghs tkilSedicEublsteadh (S13, S15).
R A A T SR BB IS g 1 v e
15 (2)Fadtshddenrnl methadonsiad thmdingsdkextindgxdontimetadans fragments are
e Toued to 16 U Guide Sereen Shbwin FaS 2l rsult (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
20 illustrated in FIG. 8b (S21-S23), and only the fremmts 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
25 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
30 in the process of combining the two intermediatarcde results large in size,

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



example, Service Id) of the two single keys related to the search

conditions as 20 illustrated in FIG. 8b (S21-S23), and only the fragments

of which the Published Time as another search condition, that is, between

09:30 and 10:00, are selected from the searched fragments (S24). Since
intermediate resultant fragments obtained through the search using the

respective single keys is usually very largé in number, these search

methods using 25 the single key index structure are not efficient. In the

first me [ a inther f ice ld are "
obP R S e R L A R B 3% SRR S fPoonation.
TirGensed peagyartieicdnepaienhootiditorasgarthr affidypiSgle/ikeyldsdar structure
obtained as the search result, the size of the search r sét may becqgme
veR)#r§8"Rfo ee&‘\Yé’r,Oé‘.ﬁEie RS EeR G 2PearREIgaAl Phen a search

preggsiitfrcdonbinisigdhe kep istaimedirieassiardhi@siolts darge flelkizef the search

overhead in the receiving apparatus is considerably increased. In the o
5 ceCORGHAIHBANETBHE Rk Re HEIRTUGRH SRS M UESRE SRR tgiggmation is

by dbmpHIetSeAKEY FRfaditiatorCaANsRIKEN I theliseasnelsskeendii®orresponding

search using the single key index structure may cause heavy overhead in )
the<FeeillingUhh &r 4238 ARRIRYFANF Al HENCR LR RORRAIRER BF Angidaths is
key ézdyiylocation information on a field of the search 5 condition in the
metadata is determined and the determined location information is
compared to key information in the key index list so as to search the
10 corresponding key. In Sucﬁlgéﬁ‘%@ﬂ@\@mﬁ@\géﬂ%ﬁ?d since
comparison of both XPathsIS necessary. 10 DISCLOSURE OF
INVENTIGRcautioglingly) aspegicof dheh@iassrininvestiodaispnovisievidenulti-key
a %‘H%ﬁ%’rdﬁﬂ% §FW&?&8§%®%§HX%P§%&H§B@ﬁﬁm%%%da&?{‘f’d??ﬁformaﬂon
search for information on contents. Another aspect or the present
invemiontsrits provide a method of providing 15 indices of the metadata
useful for the compound, cgndition of information on the contents, a -
method o SB BhRHEF iR TGRS TaEEHHIP oo WML Midhibl providing
15 anphdisesrohitg: apeasdita usiafuthiesaneecsitipanatbi@onspedh@dihation on the

resent invention is to provide a multi-key index structure where at least a
Baﬁo&{%sk&,methoé) gf searching for t%){-:‘ meta gt@ mlli.te indices of 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.



information, that is, location information defining the keys, is expressed as

a 20 predetermined code. Additional aspects and/or advantages of the

present invention will be set forth in part in the description which follows

and, in part, will be obvious from the description, or may be learned by

practice of the invention. To achieve the above and/or other aspects of the
present invention, there is provided an ibdex structure for metadata

divided into fragments, comprising a list of 25 multi-keys which

correspond to. mRinati i ta, cation .

informati(r):ﬁ] &)r'ﬂdi%ﬁlﬁgu%ﬁ%%k@ﬁr mét}% i ?egl%(%eg{é] ructct?#e:?l#rqg)]/g ranges of
furtiadueomiptize valliekeyf Hrel ndanifeatiod idémitehbonongs oatioa bhgments of
the, metadata corresponding to the values of the multi-key. The L ,
RO A SRR YA 1AL A e, O oG v seson including
infespratentananeepi/diaestémesmniaghiteeroxadiigesovesphrding the multi-
thegvalues of the multi-key. 12 The index structure may further comprise a
subection including ranges of values of the multi-key and identification

informatiorhen itemal thediaeneidatFicdio maipsiataton esRenddtsidd, and the
the values of the multi-key, and a section including representative key

vaRREIREHrBI¥HHAGhN QB@&H@@?QE@%%WQM@Q&H@%&%Z@W- At least a
Thedist shardnuddAeRibRARABANFAEDABIOQPriR saEHYedRREHiRed code. The

section may further include identification information on the sub-section.
At leaaiien pirroratienceaiotoRtersRlierAtRy ibiosRiedse dragrent including the

10 Pr‘?ﬂﬁfﬁfm”%ﬂ&?&@aﬂd?ﬁd%m%ﬁ@ %tiﬂpr@zm@f&@wgﬁt In another

information of a fragment In the 10 multi
infaspadbrinsf iheatitideynation mayragraxpressethiatier aspect, the

location infQrmation may r in XPath., Each

represeng |\9r§ kté?/ \}Elﬁeslg %@%@‘%ﬁ'\%u@%ﬂ%&ﬁ% (rﬁag}y;s%%n&% almong  the

rarngerespahoia @i dmg enaftiviebye J loé tepnesdiniaty e Képredartaiage key value may

o$ of a maximum value, a minimum value or atlr;inter%di%i‘%aluel h

amtn MeCl VAT AIHE: 5 BIEH R SRR O, ARl Al g mong the
15 bevakieslaiaas tefipastietcimeifat&ogem The ackiavea atpeacing/as defined in

other aspects of the present invention, there is provided another index

strifgut¥ S F RiYBdata divided into fragments, comprising

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

S E e

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



values of multi-keys, and identification information of the metadata
corresponding 20 to the values of the multi-keys, wherein the multi-keys
correspond to a combination of fields of the metadata. The index
structure may further comprise a list of the multi-keys. The index structure
may further comprise location information for defining the multi-keys,
wherein at least a part of the location infé8mation is expressed as a
predetermined code. The identification information of the metadata 25

m ISE. | ificat (o) f fr .

o eSO e B YRS By AR, First and

cosmmmbrvam&m ohlines mfwltlme&l kmylmemespiwdnﬂbti@yamayan) and (b1, b2,
ields (kl, k2, k3, emet data which orlt

oD e TR AR e SRS B dechand (o1, b2,

stasBngis) tbmenrfitstifield hmynseajblghemmderbﬂmmﬁye leerwhél‘@there is no

values are com ared on an arithmetic basis where the values of the

5 mdlg!e WREaNbFi%nked in 13 lexicographical order where the

values Ofoa)edBHiéw)éevhér%@d%aQﬁéiRﬁl dtieF aRfcees IRABRIBERMOEHIRN, there is
multi-key may correspond to (al, a2, a3...an) and (bl, b2, b3...bn)

respQUiRRAY, Bl RROTREY RS CoPELFAIiES @, éﬂeﬁ’@a@ﬁ)ﬂﬁﬁd '(H‘? gpagments,

b3chnpRéi F%? aK y‘iﬁué&%%éﬁi@ﬁ”@aﬁﬁﬁ%% of HIenQIMRE)2e ¥ nulti-key
there is no 5 field having a different size achieve the above and/or

OttRATERSRAUNY BBt PreuBRinAeRiehlieidscoist e anRted atFABERY Section, and a
10 :Eg:‘e?j)?sﬁréﬂftfﬁr@e@rs@@ 82w Y@ﬁ%’?t @9??@5? I? !fn'ﬂ;&alﬁ?}' the sub-key

list Section comprising a st of multi S eac mu
coimqu@mﬁn@qn aoombfegstioanddieldd ofahemearhdinetideyeydandeidentification

AR B A A e Btaes o
muhiekeryﬁmke@enaﬁdamm kdprinatgon sectinas aiit@ikegresansativimekey values

d d h | h - d the k d
CoLEB S e e AT ES IR APMEKD e ospecive

15 ranges of’ﬁtaéues;ofmxnuﬁl keytidbh Theykayrindexcbst sestalaamayiforigion for
coﬁgnse location information for deflnlnf the multi- ke@/#ewhereln at least

IR M ANHHIT R atBRTRNe i rdeash asPRp - asAIRRY (gemation 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.



To achieve the above and/or other aspects of the present invention, there
is provided a computer readable medium containing a data structure for
storing an 20 index for metadata divided into fragments, the index
provided to search the metadata. To achieve the above and/or other
aspects of the present invention, there is provided a method of providing
an index structure for metadata divided ido fragments, the method
comprising providing a list of multi-keys corresponding to a combination

f field ion i o for defini y
ey o ol AP IRt a0 CRHAEE OO ARG SIS ranges
muofiakay e df w\ermific_lﬁ{lmyiafmmmmmmttbe 'rrmmmaocmmoﬁdmgﬁtggments of
S T s o g e S e e A DL PTG A section
prédeiiaiminespsedentbivenietgdaiiuamydpee seetidgidspe defimedrigdbeof values of

TVA Forum. 14 The method mau further comprise providing a sub-section
indilRiMY HiE¥s of values of the multi-key and identification information

on ones g4k fsramentprdstirdnetadaln valiesnendingltetapiteluesesponding
the multi-key, and providing a section _including representative key values

repREE R o lE 9 Pletio S PaHEKS Yof TARIEERICICINBRYINRIE Bl Be one of a

thefeRrasANIAIVR K iAHRMISAIVRIR AT PRS HheFalERPRATKHBENEVERIes within
of values of the multi-key. The representative key value may be one of a

méﬁwm%mmiﬁ%imm_value or an intermediate value among the
10 Values W'%nagﬁ?%g@ﬂ‘?éeé%nv%da{%%‘?'d'tReTrpaggé'&\é,e&P ﬁ@@ﬁéﬁ‘g, there is
t another metho

other aspects of the present invention, there is provided
of provide) anoigesxnsethadref forovistingaan d vMideddute agnesadstendivided into

m prisi vidi f j-keys, idj o
R SR SRR L g proviama
thedenttficedys) mfenmeistite of uhekepdaotate spynasiiiog contenatioeoof the multi-
The method may. further com ¥i§e Iistf%ﬁthe
A

fie&%jﬁs}igf thl'? mertf;}] 2la: #ﬁ re . of the metadata.
muiRe IR O TREG Y RLIEBARTILR B R
15 informatiorht®method may further comprise a list of the rrketys.

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

20 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

25 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

30 into fragments, the method comprising providinges kndex list section comprising

a list of multi-keys, each multi-key correspondilmga combination of fields of the



defining the multi-keys, wherein at least a part of the location information
is expressed as a predetermined code. The identification information of
the metadata may comprise identification 20 information of ones of the
fragments of the metadata corresponding to the values of the multi-keys.
With respect to comparison of the values of a multi-key in size, the
multi-key may comprise fields (kl, k2, k3.5kn) of the metadata which are
prioritized (kI>k2>k3>...Kn), and the combined fields may be compared in

se tarting 22 fr iESt i j j der, Qf priotj :
oA g L8 TakeK SLENR AR IEHEE LB [ex section.
of thieemauitiflioeyaaneuttikegriodltbe reekaeddex|égicdgetpkeaimidersgbgom comprises

he val h Iti- Iphabetical.. hieve th vV d/
o181 GE3o 1= ARURS 7ot IROLRGH, e 1E THBLRIRGG & ORes of the
methgrhehps @fidirgrastintias svuesipe foiny andasegdidides nddtinkey, and the key

fragments, the method comprising providing a key index list section .
5 colBRKISE NS RIS PRI ALME ) RRESRANGTS Tespective ranges

copajaatiend¥ithelasupithg 15 metadata, providing a key index section,
and providing a sub-key index section, wherein for a multi-key of the ke

indlex list, K8 K. HBY S SRRURCHAGAU o5 RRTRSISFAIES dpipgmation for
MUlikeHGAddRRCREDS InfPrPaHoROIa8eS 0L HiRIReRiS Pfithsrmation is

metadata corresponding to the values of the multi-key, and the key 5
indRXPsesHeH 20 R HrisestRIpInRheRfR: key values representing the

10 "espectivg ganges, Af yalugs b fakfr E%ﬁéﬂ% W@@Lﬁtﬁ eyéﬁﬁb”’ there is

may further comprise location information for defining the m
whelieiitad eagteinitaifabertiiagdonimmeiadatndiyidipferagegais ausing an index

ProSIRIIR S995 OS2SR Ay IR APRE BTy, ne

resent thvention, there Is” provided a met searching Tor metadata
divideithotto daygpresitsy ustagcimigdéorhavingy anlisbof ohuthedeyatand a multi-key

e B B R CRT B, an
15 seaxthacangitoinsgphert@nthivatierdbiieldsing theckedanatd.layd 15
g g ehing of " Thee Ul ke may . Comprise. detéing 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
20 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

25 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.

30 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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The searching of the multi-key may comprise determining location
information corresponding to the fields of the search conditions with
respect to the metadata, and searching for the multi-key corresponding to
the location information with respect to the fields of the search conditions.
20 The searching of the multi-key may comprise searching for a value of
the multi-key meeting the search conditldhs. The searching of the value
may comprise searching for the value among values of the multi-key from

PR 0 ] RGOS SR e

fragmeny (a)ree@moﬂwguestlcewe@oﬁmﬂmhu Ithkegptmsesmysmtuea

luralit | f the multi-k ting th h diti th
extractng a1 O G RS BIAL I anEcon e BFEHE, PG here i
of fhrevitddatetherraspbbding gealnerw@&ﬁ of sbeclaidititkentaTfesgimetis, using an
o AR o9 P RGN B AREH P URTD R, Ao e mulc-

reMepeiaivREY Y BURDHALING SderriACRBRPRMHRRHR 'ARIS8AR, a value of a

values of the multi-key, and searcggéﬁ for the value among a range of
vaﬁ‘é’é"é&?b@%ﬁﬁﬁ@ﬁ IfKE 1R pPesEFa P REPNRIGE AP HIatiaDe Rhdields of the
abpysandior albcerrResty o WegreseIrinveietdifis foriRiRgYd8dhe searched
another method of searchlng for metadata divided into fragments, using
anV8litedex having a list of multi-keys and location information for defining
the multi (eys. 6 eetiodcaMPIRinG FLAIERDGL M the BgkY LG h
metadata, a vaﬂtlﬁe of a mdﬁtlﬁkey cép respondl%ng to search gg E'(msl)onsg)f € searc
conmidatumsoﬂlﬁe|c@(ﬁammmtaﬂj@ta‘ragm@xtrmamgcaﬁmm@actuﬂghenes of the
m r r 0 .
IO R B AR S GRS IR Ry meeting the
extraam‘rg@frtdmdrmgment may comprise extracting ones of the fragments
of the me dat corre ?g\%g to th val s of the u t| meetin

search co %llﬂS EGVFO ‘?h%”a 8(/8 5/8?8%? Phinle A, there is

presenidedestiibanttaee imethod of searching for rdata d|V|ded into fragments, the

method comprising accessing a list comprising agtly 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



15 provided still another method of searching for metadata divided into
fragments, the method comprising accessing a list comprising a plurality
of combinations of location information on a fragment 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. 20 The methodlihay further comprise extracting
one or more fragments of the metadata corresponding to identification

ORI A ANe S AR TR ol SRR PIRURD o Bnetaciata

me , one of the location information on location
infosimatitre defamoigethkest least two key may be expressed as a 25

predetermined co e To.achieve the above an%or c();tk}g-:ra cts of the h h
present irrm%t%’ﬁ‘, ERePé‘hE”b%}S\ﬁSQECQn%{p%a"r% < FOrREFERI (Yo ting the searc
meiaddivotividatbinjovkiagr esftsheisingtaReinflexnehdeay aaigt ektract the fragment
multi-keys and_location information defining the multi-keys, comprising an

5 g U R L AP Ao 1 AT PR RO 36 e of the

therinfipkayf. the metadata, a multi-key corresponding to the search
conditions 17 of a combination of fields of the metadata, and extracting a

fragment 6 fISSPRORRIAR: %QH{;’QH@ s@a&?’l@%é&f. thee ngﬁﬁf'ﬁfbﬁhe search
seaphigsRsvaie ebiifomulitkayaestingiheRaareh mANNERRS M@ metadata

values of the multi-key from the index, and extract the fragment 5 using

idqumeaﬂ@ndm@rméh@w@m @fgamémlﬂdfeygp@mgsgamé vamfétmﬁe
10 m“'t"keyﬂﬂgre_c%ﬁﬂ%edﬁnarﬂ ality, Qv alies Péé?&s@&f%qwgé%t?ﬁe search
itions, the contr of t

search con ol unit may extract ones e fragments [0}
theonstitidas sorsgpoapirgeadtaiyoanadsest tfetheint@yesrendigghto ranges of

Se%(fﬂe%o i S'r%\?ul?i-fh%gg cﬁﬁ ugg%‘p&ﬂy ﬁ)‘?’artﬁ%f(?fa S%mi%trllv e, of values

{
value meeting the searc nditions, among representative’values of the
inoEX EspesploTyiog e repgeseoitatizie &e i dieenulti-key, and search for

oy value! TROTRLON TSP Pk S P Bl

15 At least a part of the location information may leepressed 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

20 anindex having a list of multi-keys and locatiaformation 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.

25 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

30 conditions, among representative values of thexinctaresponding to ranges of
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15 At least a part of the location information may be expressed as a
predetermined code. The metadata may be metadata as defined in the

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

invention, there is provided another apparatus for searching for metadata

divided into fragments, using 20 an index having a list of multi-keys and

location information defining the multi-key&, comprising an input unit

receiving search conditions, and a control unit searching from the index of

th data,.a Vv f a multi-ke S ' rch

coullisgs o Al A El BT AR RS RN, FlUEf Lrange of values
fragonesgpain thegte theatepussenthtveekeghed value. 25 The control unit

may seargch for the valye of the mylti-k eeting, the search condition

among vaTd SRS o ) MDA e A AL R o e search
usisenidieivtiicatien dofemolatioit ahthe éagaeedrossresphndimgiosthst hlbiemetadata
of the multi-key. The control unif may search for a representative value
TR T R e

index corpgspeRdiagp it anaes Btafominas Raenin keyséndseaBdetermined
for the value among a range of values corresponding to the

re;ﬁ‘%@%ntative key. In response to a plurality of values of the multi-key

meeting tﬁﬁé%ﬁ&réf%%@%?ﬂ?e?%ﬁ@ DAYCBXRS@BESiRG % metadata

fragments of the metadata 5 corresponding to the values of the multi-key

meditth et i dbRdmeiiAelcastiarpan snEideatRin ilermatrsiata and the
M3y P RSFRIASARIENIREMURCSLES U TS AP IR fﬁé@ﬂﬁreby the control

comprise a receiving unit receiving the metadata ‘and the index of t
metAtata, a storage unit storing therein the metadata and the 10 index of

the meta n.Qut it tt] earch ; . .
control udrﬁiaq[grﬂagc |et\i/;{e8 t%lét();@oe%%%g/%@%ﬁ §rssg§agrte%ctoéf9§%§%ﬂ£eenrﬂon, there is
invenovuiche dhstié sn pilos deopstittasoftre s eprrnag$dva data chvideldrinto fragments,
metadata divided into fragments, using.an index I&a ing a list of . defini h
R, L BB A SHN G theand tomdl inforiation defining 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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15 multi-keys, comprising an input unit receiving search conditions of at
least two keys of the metadata, and a control unit selecting from a list
comprising a plurality of combinations of location information on a
fragment and location information defining at least two keys within the
fragment, a combination corresponding to the search conditions. 20 The
control unit further may extract one or m&%e fragments of the metadata
corresponding to identification information on the metadata identified by

e e 00GTion b o A A58 LSRRI HRREER defined
expregeed \dsfayietekoramed code. 25 BRIEF DESCRIPTION OF

DRAWINGS. The. above and/qr other aspects and features of the present
invention o Gt FBT 5o BU A e o LGRS GFel ragment
prefefiigstiamphndimemsaygiverAoraanjunction with the accompanying

drawings, in which: 30 FIG. 1 is a schemajhiéji%?ram illustrating a concept

of a genefaPORS PIECEEIRYIGLAgHAG It LaN I GO BEH 9 il container
apgbRient  thel By nisyaikle Hoelipgram illustrating a structure of general

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

diagram ifiiQrafiny addMeskt Sia0RMe bV akgiNehARelifiex e of metadata
Tveﬁwgwgﬁﬁ)%mgnﬁ@,@%@@wgﬁgram illustrating a concept
ra

of a geneéral container defined by the TV-Anytime Forum; FIG. 6 is a

block digdfrm_illﬂﬁrétﬂﬁb 4R iﬁ(ﬂ@xkﬂﬂ%tlﬂ@mdﬂaﬁé@m@lwﬂé structure of

b ol o A e

using a ctﬁh%ti&_ﬁzﬂ@dw@ll@ Ry Qﬂmmmﬂzilﬁstfaﬁmé%diw@g&m metadata

SRRSO AR, oo e conveniona o

metadatafi@selism@ 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.



a multi-key scheme according to an embodiment of the present invention;

15 FIG. 10 is a block diagram illustrating an index structure of metadata

and a searching process using the multi-key scheme according to an
embodiment of the present invention; FIG. 11 is a block diagram

illustrating a method of providing indices of metadata according to an
embodiment of the present invention; 2PIG. 12 is a diagram showing a

method of searching for the metadata according to an embodiment of the
present i tion; I 1SS tic dj ill [ : :
oparaua 1 SoiogRiels il e S SHBE R LSE R Btlagasp in s
thespeesieratioveftrothe? S&aeSat MedeEFHOR GARENN GV UNDIT BKE interpreted or
INVENTIQN H r(iin fter .em%)diments of ag in(lexbigﬁcture of Tetad ta

pr& AR FE P T RN P IR S IRGR QORISR ST TEF BROVIBIRG:
indices offi®!adsitawanteaspatard afian apnatakey fordgaactiiaadeotting to an
metacip?ta usin%the indices of metadata will be described in detail with

5 refRRBNRd ROl B RET R RN VOB FRISEISE in8nts SHil §re including
degcribpeheRhRDAR OhTIVA Nasiaiadn 1is, pasifivatiRaiantegaetion 120,

of description; however, this will not be interpreted or comprehended in

limfIh B S WBERH g BERr B YL ESeSRFHAR dfbirfdenin® diYAvsnetadata
therayrenaetiRinenfitae thkey drdey SHUSTHER AeeRAdR® IhaRdex structure of the

embodiment of the present invention. With reference to FIG. 9, a structure
indelingata ey prasgiing ey thedrinsmaieiamniawsgwithnadist described, and
(ke i i y iRRAL30,

L R e e T eeeied
containerAsscamipaksdseutte rsyotakedefiordi indlier Siogle ey Xoartheeference, the

e : ' i ot : ]
ndO G e e SRR L LI srucuure
thea}syntquwmen iartimodingtatkey ihdqwa@rﬁfémeao&gﬂnprisgataxstructure newly
M AR e

15 a difghteynonlye inteadvipeor (prahd rrulii-vejundeadésgrionarot maliedings of key

k ' 15 high_k I ' key-value-
¥ ggg%%%&%é%pgg%@%kgﬁgﬁ%oEgé%lgx)egegﬁlotljﬁ? 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
20 transmitted multi-keys. In each key index list ykimdex_list) structure,

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

Tablel



index list (key-index-list) section, key index (key-index) 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 provides
a list of all the 20 transmitted multi-keys. In each key index list
(key-index-list) structure, key_descriptor() is included so as to enable
multi-key indexing, as shown in Table 1.2table 1 21 SyntaxNo. of
Bits(changeable) key_index_list() { for (j=0; j<key_index_count; j++) {
fragment xgymaptrm key descriptor() index contaimgs 1 Blts(changeable)

cepnaeifio ar-nofal

key index-i CIILII-IC 1 index-count: Sspectiesthe numper-oi all-the
transmitted rﬁ%mq(e%/)g—lf%by he number of indices for the entire XML

doctiment. ffagAwditi SkRathinser): criafilies)the XPath of a target fragment
of metadata to be f'mj;m@m iﬁpal@p@'r)n Information of the tamt fragment

of metadatatobe 5 e cation-informationof the fragment
may be expressed alééy‘nargsc (Prtrr?.]': ed code. That is, where thpﬁraﬂmpnt
is of, for example fF&ﬁ)&Wl@@@r type, there is prowded anténcoded
value expressing theyXRadexoidbetifisgment with a predetergnined code.
Singe the XRath of the fragment can be simply expressed as an encoded
value,-the overhead in the search for the metadata can be reduced. For

10 example}, encoded values may be "'OX0O1', '0X02', '0X03', and so on,
and|of 8 bits, 16 bits, and so on, according to appliuations The location

informatign on the fragment enc to OX cate, fore

o X BY CHE T PR 16 R o ) ks N RE s L.
engasia yalberisfahdi¥O i tilenedlire XML document.

fragment_xpath_ptr(): describes the XPath of a target fragment of nattad

to be indexed, i.e., location information of thegtt fragment of metadata to be
indexed. The location information of the fragmenby 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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indicate a user-defined fragment, and thus, XPath for the relevant

user-defined 15 fragment may be added as additional information.

key_ descriptorO:describes 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 information of the multi-key within the metadata fragment, and
information of the encoding indicator in 2ach element/attribute

constituting the multi-key. Similarly to 20 the above, location information of

the f

predﬂektlégrjrﬁﬁeoglvyéqod;k &?ﬂsec;eﬁ]codﬂ %@ﬁe&ﬂ rfﬂetl} eq e(rﬁ;:tﬁﬁt(jé;'}e?d @%g’ﬁﬁe multi-key
muﬂ&xejoamelob&malﬁnﬂusémlmepmmmwyg of the fragment. The 22
encodlng of the XPath of th f]andmlz}e ecodln f.the XPath fthq<|
multi-key ST Sé’&e&m% s MUEHEHdEht 3"% - EBﬁFé egex

|de(|k‘ef)}emﬂi@<c;@etaloaren|g\tbjch a specmed key index (key-index) sectlon

exists. 5 ex I entlfler ] ent ]eSt ex dex sectlon
within thd oA 5 TR L NP K IRAE) Section witthe
(k%mam@rsgﬁ@@iné‘@rmpenu@m&ﬁﬁam@runm@ KeEIREk &Y aRekinadion can be

of index-container and key-index-identifier. 2. Key Descriptor

(kdFEaBEiGEhtdn 16 THEIRHR-KBFE cofpoGRBREALRMN RlsBECcRNERiner  and
plualityrRiseyaeraneftuting the multi-key, the key-descriptor describes
characteristiCs of the key such as the XPath of the key. Table 2 below

shows thé-Ke§ydessapripr TkeYe FesGRRIRNO. of Bits(changeable)

ey deSCf'Héoerﬂﬁéé%tL e W&r&ﬁ Jw%_?ﬁe num@a%[(y-@f keys

{ key xpath_ptrl6 ey- attrlb te-count:’specifies t
thatarsigttuteg shewunidlti-key, the key descriptor déses characteristics of the key

such as the XPath of the key. Table 2 below shbe&ey descriptor.

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
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key. key_xpath_ptr: indicates the path relative to fragment_xpath_ptr of
the node (key) used as the multi-key. 3. Key Index (key-index) section
high_key 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-index) section adibng the sub key index

(sub key-index) sections, the number (sub-index-count) of which is

g it Hafex DR SRR Tt SR diferiey witin the concerned
am:cmg kley vatles ($ubekayltiddexjvisleitithe cdhoerad) smfekeqoedmlue may be
B o B T e e
rangagy V@ﬂuealu\emlmthﬁrt:qheemctsuimkiexsubieqegﬁuhdmwmmndex) section

sectlon |nc udin he minimum value or the intermedijate value, etc., a
5 o O RN S B QL o RIS I o A GO LT Gmbodiment

(chsnBeaiteddipyiriReaKon key-index-identifier8 sub-index-count8 for (j=0;
j<sub_index_count; j++) { high_key value_descriptor()16
key-attribute-count sub-index-container16 sub-index-identifier8 } }
key_index_identifier: identifies the keyriggexs(key-index) section Within 10

the ~nntainar cenecified-bv-indeyx-cantainer-The keyv nrlnv (kev-indea
CUTTITAINTT U

Specified-by-index-container—ne-keygex fkay tc‘ﬁarfgeable)

section can

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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be identified in a unique manner by combination of index-container and
key-index-identifier. This is defined in the key index list (key-index-list)
section. sub-index-container: identifies the container in which the
designated sub key index (sub-key-index) exists. 15 sub_index_identifier:
identifies the sub key index (sub-key-index) section within the container
specified by sub-index-container. The si#dtkey index (sub-key-index)
section can be identified in a unique manner by combination of
sub-index-container and sub-index-id 'fliglr4 Table 4 below represents
high_key value_descriptorQ. 20 24 Tahle 4 SyntaxNo. of Bits
(changeabl&YRIgK_key value descriptor() { for (j=0; | No. of Bits (changeable)
j<key_attribhitgh deemty atcre { descaptdrgig-valuel6 } } key-attribute-count:
specifresth nper ot titatingeempitFkey—ttisdefined-inthe
keylindex Iij'[d ; l:t(LS/l?i’ (fggs{g_@tbgc })gnld gég{ﬁﬂl te-vglue: represents a
representative keyKR{uaHHPEEEVRBIE 5 The value éncoding fmat is
equgl to thejkey-value of the single key indexing scheme. If

higl’_'r\cy_w Iuc_dcauiptm() has-avalveofa llluiti-'r\...y, L,UIIIIJaIiDUII of-the
values of the multi-key in size is performed as follows. Where the values

of the mutiykeyt AlsurelBeiinals feeyfiate thempanite oof ke psidunetititingis: rikety.
where values of 10 the multi-key are alpfﬁ%tj)ieti al, they are ranked in
|ex'i%'§g‘i’8hﬂ&%l"b?88r. Vithdrs al Eija?%‘? 2. ..., kn) which

consists QéegentiKbkite valle; ildpraseHiaesd feprkbbattie higheshideror eagh ke

of priority and kn has the lowest order of priority. Under this assumption,

con&iBeflyavRNGarias dPtRRiRERERIEP 48 kevanydinen@, $ingle. keynindexing

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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15 * the value of the multi-key (al, a2, ..., an) is larger than the value of the
multi-key (bl, b2, ..., bn) if and only if there exists an integer i (0<_i<_n-1)
such that for every j (0<_j<_i- 1), aj = bj and ai > bi. *the value of the
multi-key (al, a2, ..., an) is smaller than the value of the multi-key (bl, b2,
..., bn) if and only if there exists an integer i (0<_i<_n-1) such that 20 for
every j (0<_j<_i- 1), aj = bj and ai < bi. * #%e 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() répl#eénts a value of a multi-key of a

target Tragrg%{égdicated thereby. 25 Table 5 SyT]
c

(=0

ageableYsub—kev—indexNf SUb index identifi

RENG Bt SiEhangeable)

rQ rofarance-colnt8 for
SlrotfelereRlce-codhte1od

TaITT

j:referéH@;'kE&W?ﬁg {lktey value descript

or()16

key-attributesabumdargedeiifiiner16 target-hanc

le16}7} 8

sub-
with|
(sub

ndex-idgREfgh-EEg{iigs the Sub Key index (3
I norideatiiad b-index- )
_key-indi¥) B sHEESIF BESEAMAE D it)A unig

Ub-Key-ingex) section

e manner by

bination of sulkéylericentiaseriptu($ub-inde

K-identified 8tXs defined

com
in the key index (key-index) section. reference-count: qu@ﬁegﬁhgute count
nu lues-of the multi-key included-in — —

target_container

16

target_handle

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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sub_key indexO. 10 target-container: identifies the container in which the
designated metadata fragment exists. target-handle: identifies the
metadata fragment section within the container identified by
target-Container. The metadata fragment section can be identified in a
unique manner by combination of target-Container and target-handle. 15
Table 6 below shows key value_descriptbrO. Table 6 26 SyntaxNo. of
Blts (changeable) key_value_descriptor() { for (j=0; j<key_attribute_count;

{ key ag;ymgge value16 }} key attrlbute count: sp @‘jea ‘BRS’MHW@BI@

-attribu e\y/a : he format is equal to
key-value |ri(1hél%ﬁr1g¥é<%ﬁﬁﬂbutaﬂ0@ﬂéteﬂcb) 6 The comparison
betiveen key valueegegﬁﬂgmg)\yﬁm@s IS the same gs the comgarison
belween high key value descriplor() values in the key index (key-index)
section strutture. Hereinafter, a multi-key index structure of metadata
defined by }he syntax described above will be discussed with reference to
FIG. 9, which'i Illlést ated by 10 us g%gmenson ne index

informatict? FAe keY TreeX flst TRE- e st S22H6R Heyaemslinting a ey
indelsiafeigeinaoyikieg iadiek dtaldbeonulti-keys transmitted. The list

includes multi-ke mform tion definin eac uIt| key identificat .
tormat AT MALLE SERISRALS B4R PG Ao b tbad ot mat isley

latrey T haI DRI {ﬁ?é’ sn{grmﬁé}pmaemafﬁeséér(éé Iocatlon information of
the metadata fragment relevant to the multi-key (expressed, in the TVA,

in XPath (FRRIFRMPHRR PEIYEETh&eHalstaa AeRfTiBrI( galsehe 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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relevant to the multi-key), and (2) location information of the multi-key
within the metadata fragment (expressed, in the TVA, in XPath
(key_descriptor) for the nodes used as the multi-keys, that is, a relevant
path in the XPath location of the metadata 20 fragment relevant to the
nodes used as multi-keys). Like the single index structure, the XPath of
the metadata fragment refers to a path f@r the root node of the TVA
metadata XML document, i.e., an absolute path, and the XPath of the

node use multi-key, i,e.the f the i-key, refers t :

relative pgtlﬁesof‘%gé rﬁ%ﬂle-{elyl/#or(ﬁ?g Tﬁfe)%tgafpasﬁ’?aér%%%ﬁTﬁ% @(%j 8{(@) rises  the
thedeetdidateofragfoenttiod the K diby2 hiend{keypdiikksparersttiz@doiheach multi-
‘fragment_xpath _ptr' ent 111 and a  'key-descriptor' segment 112 :
oSN AR ARGk st (b ST P EL A A aga dyotainer_id) of
cotnprisestiiweidaniifitsiionefoymadion (keihinkeyjtidex d@ysinterdd and the key

tion 120 of each multi- key t described later (i.e., the contai :
CaPF AABHEHISB AL r s POV (AT ) sy ncx

(keydRerg) FeelPRISR Msteraseanddiesiered ndxidendifbiner segment and a

information). The container identifier information and the key index

idekBHeNARIARINTIGFe TEORRAMY N B rkaMNREE I HER . JRENeliSY) Section 110

segREM el s eirddex-identifier' segment in the key index list
(key-index-list) section 110 and then transmitted. The key index

(key-indexXisekaprntex dkiletnfieeselifikdy thaekirtaiel tliidsey index data
S”%ﬁ[%% PLAVIdRRE IR RGRUOLMREQST YRS 5389‘?(6@&%}@&@"6?%’& PSlues of the
multi-ke ndex (sub-key- )

y included in the respective sub key i index) section

130)ult-key iophededtmtithekesnantivespre sentindaxpréeytandmodseatigs 130, i.e.,
f ltj- key incl ' ' -key-i .
o MRS A e L D S A e

ideeificatcndatbrmateachor diibthleesubinasxin exb(dudy kimgaritignsetd0n (in  this
130 related to each representative key value (i.e., the container identifier .
R B Vo) Y Fon e e AR AL i ation for
incte (sub-key-index) gadiidkeanihdex sdbdniniBixedlanté@ch representative key
information). The method. of com@parin the values oé)éhe_ multj-key in this

emBEEmErR-is iDEnGERIA Flal AF A AD Y MAties M iR{BGhHiKR(, the container
deststed {RerdirtenaestiontintiRlqib key indedtien 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 key index section (key-index) 120 includes a 'key-index-identifier'
segment storing therein the key index identifier information defined in the
key index list (key-index-list) section 110, high_key value_descriptor'
segments 113 storing 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 id8ntification information on the
sub key index (sub-key-index) section 130 having the values of the

mU'“'keyTFd'%;X%%%”ti{%{}a“@Oé%?ﬁ“ BB AREENIRITX0 delfinn the index

(sub-key-in sec container”segmen
statngctheremdiiel esraalise rofdibietifrafurfoohdliennficdiptaimbeidsofander includes

R e T A e RS B A e L gy e values of

T%ag b dkfi@!yl &?f.@n?i@ﬂa:r?@gd@ﬁﬂbrgaydnd@ﬁr t (Suhbt-é(ﬁwﬂ' I 'ﬂdﬁ?:‘hsth@ioontainer in
ern IN the [naex structure proviaes a list gr.tne values o0

D, e LA AREIGHbES RN St TR GH 1 s (hancle_value)

mesadptaagmerisragiraipnding to the values of the multi-key (i.e.,
container identifier information (container-id) of the container in 5 which

the metadRaGrAGNnttREsEBYE] K IESY et rRYo/RARIONBECL30 includes a
(hagliepaibe) il Mmesagaiaitagmemy ARePEinaetne P kaYdrdeyentifier

(sub-key-index) section 130 includes a 'sub-index-identifier' segment
stoffRymiieth theefiteRey idextiiRentifi@y inférAftion Hetnétfirxihetiey 120,
ind ind ' key-yvalye- lptae 0

S e B Fanes o
idevalfiestion ithernmatinkay thandetheatiderdificriing comesioonding toethenetadata

va multi-key. The identification, information i es . P
ol I RENE BNEPAoHE BT oA LCHE PR g, cifcaton
idantdiren atimnmiattrd g ritanget-idpofaime Contgnezatsr mbidhéneirl Sthe respective
metadata fragments are stored and 'target-handle' segments storing. .
S rdUFELob ANGHRR e CLRUEF b ARor AL AR dyich the
Theninddatatréreigneenwil keengtoredsiyndndargtnoddhamfobrittCsttinghitblerein the
illustrates the index informatjon. FIG. _19 shows a multi-k?}/ index list
(keFSREERVff e 96?%;5&%!?’:5@ intor Iue).

mationr(tiie_va

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.



20 multi-key for Service Id and Published Time. The upper node of a
metadata fragment including the multi-key related to the Service Id and
the Published Time is "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_xpatB9ptr' segment 25 111, and the
XPaths of the multi-key of the Service Id and the Published Time for the

'‘Broadca T Whi re Vi ' L
BvenberTionbt) AR TP e SERTUETY aitfhefithen Time fs referrec
segmienthis12reBeist iedexostimant styusiayeodlvesgdescetys tbrthadadidssys may
to the metadata 30 fragments to.be conducted elfici I}H hen searches q i

ar @SS G e B RBPI SR o L SHATNG, FERRILIARSLE 2nd end times

e
coofliioprsgaichas eodconbictaith28 Altmugisthechadhitkayitfckepedor family and

Seryice Id and the Published Time is referred to in _this presen

5 enfAETE 0 B BOAROR Ao TV RLSS s Roga™, and o
enmgroyed in combination. For example, a multi-key for start and end times
of a program in connection with a broadcast schedule, a multi-key for

family and\@'gfGh AL 67 fE I6nStack &N directdmsEIREPTIREF GV A eRnNection
in NRHPINEBBadess s e diaeke tBedNHHI sy bR AE AR %ﬂ&n@gﬂﬁﬁncluding

of the program in connection with the broadcast schedule is used, an

uppiE RUdE-bey fRettRBidragnenenstiiicnpg ahénaamKey bR Siahedule’ (not

10 NGk mes of the programyhagy he "Schedgle’ (not L0GRAWN). v AMain/
Therefore, the XPath, '/TVAMain/

PrétjcgrepeidesptiphPvbljagrirotateivabritihetarbitécttac Sshaddigefragment

fra ofed i f t ' seg ‘ ;
o R e e 8BRS Al SRR G S BRARURT NG 2 fiths. @stan
timesdof@enpfogriithdonthki-k8ghed the' fstaymantneeigies sibrtbe iptbgram for the
'key-descriptor' segment 112. 15 Where the multi-key for famil iven
et s e B O R

15 used, an winerenhaenafibi-iksjadatafiig meatginehidmng éeepransbikegyder, director,
the family_andfﬁiven nameﬁ of the person (actor, director, or the like

ma
beCPHIediRAMNOKBE AR PR fEHRE dnamamgRde of a metdad 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



"TVAMain/ProgramDescription/Creditsinformation Table/PersonName,' for
the 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 meth&@ of providing an index of
metadata having a 25 structure according to an embodiment of the

b SR AR el B0 (SO0, PR BB ARIRECRED, BBLRY Sekion 130
meft&dmea is@mmmawﬁmmggnmmﬁﬁsamﬁoimfabmmr(é_ép@ﬁljing to the
A oW B R A ARl PG s i) anc
Thitagmenb kepdandgenifidr-keyondaxpseciandldOvislneppeedyalhetgdred in the

se%ments, i.e., 114a, 114b, 114c, etc., having ranges of values of the
mu

AREL S SYNSHEEMER G A H5EG MeRISTIRA) RS- 9)-
(sub-key-maey) prfdENKESO ifdERpsisAesT0etofmIrRDBIRRepresentative key

identification information corresponding to the values of the multi-key(that

is, VHRINGRRS AT fRnTRNERS InYaESi @) ARG Ry iRdpyiged (S400). For
ideéﬁﬁi%épi@fomt@@féfﬂéﬁgée?@"liﬁi.re§P‘?§BY§§)éﬁ¥9ff%@i'%rll‘?eé ‘509/10:00" and

'‘target-Container' segments and the 'target-handle’ segments shown in
FIGISY/1R:REY infllcdeyandex) eztibn 100respfiiRthg thereirPerdened  ranges
10 re@i’G %6%@:ﬁ%l‘@b@%@'@f@%‘f@/ﬁ@%&ﬂ%@@f(‘iﬂ!ﬂﬁ%%éh& the values of
multi-key is provided (S400). For example, with reference to FIG. 9,
rephesenilitivekéyr vihie S50 1060blished TIOme@anpingd arel intBisied therein.

ST e B At o e TR AP T g ublshed

Sefiine. |D/Publikeydifider fkepniiies)l sectiuiude tiertiaclidesisidentification

P N0 FHE R o R T SO EIgHoR i e erein the
15 idendliestionttisfarmatiay@hahis subrikainindee ifipfeyrinidex|cantimer-id) of the

130 storing therein the 15 values of the multi-key(that is, container .
AR AHBINBES QMBI LR SHE Hay dp SRy SR £l Qs stored,

indgnd(sub-key-index)igentingrahfdmaitnyloremdartosdtkay dseXmulti-keys and

identifier information). It is understood that other multi-keys and )
corresponding key index sections and/or sub-kegxrgkcCtions 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.



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 basi$l is provided (S500). For
example, where keys of the “Service ID' and the "Published Time' are in

25 combigatio lti-key. n [ C ' ) iC "
and Pub|DREP G S el WS TR RE S Eogiments of
forthadenasgTiviidnaoP régiraneD es qtiptarf/Progjdinkey index (key_index) section

LocationTable/BroadcastEvent) .and XPath ulti-key for the . :
e DR R SRS LB AP S G0 8 i io @ key index
XRah “Regnibdscriigipn/Satlmhed3500) ofritas Pbelisbetbiddegendthgreon  some
included jn the key index Iist&e -index-list) section 110. 31 The above

5 ste‘?i?l?ﬁm%nﬁc% R P PELAVE AR in other embodiments of the

present inyefdiARftEHrtefear SRR HREMGEANG DBRINIME X (E&MIBEERY more than

section 120 including representative key values (S400) or a step of

pr&RGIntEATIEEy GRNEtiag: e WiRi s sBulEkeysHtsameUse Raersding to an
dee%am%§wet@eﬂagamqn%ﬁtim BERRSIHDVaRR hierabadifed with

a searching method of obtaining metadata meeting more than one search
cofffieitanpg tsE16F-thé multi-key index structure according to an

10 embomm%‘é’a‘r’éﬁ“@o‘ﬁ(ﬂ%ﬂ%“fli(reﬁt%hij&?%’ft@lgﬂ R bgjg it §°PG8er (S1100).

with reference to FIG. 12. 10 Search con or a sear e Inputted
by Aotedsampie nuliskeySSatsyjnnthelseath entikessapshyed)itheearched from

o TS R K T BB by e o
idddéﬁnﬁﬁﬁaﬁdnfmnmarﬁmthbé e tat:ttd ity fnegnemor ssyuotinptadhtée value of
8 S ARG BB Fvouon ress
15 costiijyenslie exicaatizda s dnefgiray ciheceraittin onditiecbkirdbecdserin the search
fiel(‘:jgn%ﬂ?o%svﬁnlggt%da 6{?‘ rt] ee S:g(?r,ﬁﬁtla dtso al?r?dsae %‘iﬂgdrarr?é‘é/ ct))feai rf]icelI%Idt(%)df:)e searched
may be included.
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).



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 information determined abow&, in the key index list
(key-index-list) section 110 by use of the determined location information,

and searching for,the key.i -i sectio relativ :
searched(iBnuI ?ke{etilg%lg%gg %\%ﬁhgiglég r%%%eggr@& e?/q%g}e%rﬁﬁg for the
corgposuikri(kaluexiekjreeiibtls 120y ted ke paadarbddegitiodsx) seetiay 130, and
index (key-index) sectjo 0, and searching for sub key inde . e
I RS AT e B ke RREA N S o igntication
rang@intidaiedbththeag presaniRtyeikdgy)adeetiseaidhedtdicavieiSaki3Mation of
and searching for the value of the multi-key satisfying the 30 search .

5 oM HPTHOAEE Rl (OB S TAE 20 ASR AL fpbgnation of the
abm@atatz4gRet.the RPaMe &isied $ 11201l 8ranRerd IPakde of a field of

steps of searching for the key index (key-index) section 120, sub key

indBL @K Y- ek 3ediRh P53hanae haha R HETHRtRAXNPagiRERL than one
ar%é%?@l’%‘é&i‘&?é)’u@%ﬁﬁ@eﬂLﬁlﬁ-‘k%?,oéﬂféeﬁmﬁaﬁ%fm&ﬁﬂﬁﬁ@%@é&@d§¥ described

index (key-index) section 120, identification information of 5 the sub k
inde edReldYy-index) section 130 and identification information of the

10 metadataf@%%ﬂkﬂﬁi%%‘é’ﬁ{é&oﬁ?t f vJHriiﬁ@P'fzerﬁg}fg?ﬁg@ﬁ’}%arching

field of metadata is Input as part o search conditio
mdre th@nvice |DeanchétevBlelishete Thuki-degcabethwgte taceote FIG. 10 in the

fr as described hereinbelow. 10 The searching method

ag%ﬁ%@?j%%ﬁ% may be employed in searching the Service ID and

the PublidhéerEinae ukesciirdsvibaeferenoditmf$Cofl thim Beerifivliowtimg range of

mapper:. Where a userinputs search condjtions of the Service ID | .

ey Ao i PR R AT HEE TR, et e S drhihy tocation
15 110prinagban df5 ovnceaiien oheekemdlayeiadataifagaends fsom fields in

determined from fields_in combination of the Service ID in the ran f
x5§%ﬂgm§“i&)%gf|§1u%|§ﬂ%cﬁﬁpeimthe range of ‘5814 and the P%%I?shed 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.



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 "EventDescription/PublishedTime' as location
information within the metadata fragment. On this basis, the location
information of the concerned metadata #gment as an attribute of the
concerned fragment, that is, the XPath is determined (S1210). To sum

up, we Cﬁ§u%*§8‘é[‘u3ﬁ?|§?'@%ﬂﬂifk%@‘ E%?rgg%ﬁo%ed)% ﬁ?e%é}éﬁo&%'}ﬁe metadata

fragmen
IT\aNraeriP eogt dheD¥Batiptidr? Proipeusended dd/RIBES oedisasHaveine d- in the key

XPath of the Service Id: @ Serviceld, - XPath of the.Published Time:
DA RS e AR R o el 27 g felEcaag feriaton on the ke
Seirvilgsldkey ShdieR) sedabie DPthedudivg) etk Boechel@-key is extracted (S1220).
EventDescription/ PuplishedTime <=_10;00. 33 Subsequently, a multi-key =

5 colfblBMiFRF TS FERHUTET De e HEadds TIN50 i ublished
11%ipfdheTdry visprtdiEvblivereling i sesr chog) 1 tha 38 Yaadex 881 0:007, 113b,

(key-index-list) section 110, and the identification information on the ke

indeSe (K IRRESSIBREINR KoY WWHQQW@BQM@%@QQR@%@OQ10'%:00’ 114a,
exgil@t%‘iéﬁ)éﬁ%%(ﬁdﬁ,tﬁﬁ@éﬁ%ﬁ@&ﬂ@@ﬁﬁ@trﬁmﬁ&f\mﬁdﬁ {hBIYARTes of the

in priority than the Published Time. The representative key values of

“5o0ue-oey, (E0IaHHO08B800H) Tosiespending repHessshatoBdigns belong, are

va indicatj he rapges: -5 9:10-10: 144, - P
10 51%%@%98: 1%%:0%‘, 3 b) @%%luggggf'tﬁge#ﬁml- %}53 120 the identiication

of thtormattpkeyp (60N 18¢00: 86yl OBy coisebpsadingdexhteseatdd having the

0 R A0 ST S AR BT o 120
(sqﬁrmahdgx)\,sﬂuéen ;bBO ﬂhmingghbkegprdmvitagivaahlaes Ebggtras0xi09:30,’
ORGP ST eaie ORI VGRS sanoco,
15 andobESisnathy 36 A0 vl ue s 94O PRIt keso(FOERBY BEHIOtDE Vetiassponding
of %gethmemg_el%e CFgSggﬁSd%t?c/)%%Saq_elosfgg?c %rée%%?rr]mdtiﬂg keybindex (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



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 on the metadata fragments corresponding to

the values of the multi-key searched (the container identifier information

20 (container-id) and the fragment data identifier information

(handle-value) stored in the 'target-Contdther' segment and the

'target-handle’ segment, respectively) is extracted from the sub key index

(s #F%ﬁ dﬁjg j dpben I . ents .

thle{% ex reilgte L}éﬁ%!%%ﬂii%é@?@eﬁ |d£%§¥%ﬁdﬂ%ﬁ)&ﬁ%t%n {%C?(%F%%l unit 1400
FlGead& kmyvioareapphuraiva des sehrittang ot -kefadaisradiogrdingtie amput search
embodjment qf the present inventi he apparatus |n the presen .
rveon b ETPHE 09 Foar HelpiioAg extacting the
mesadeéarret ondiag deaby exdeditheniaiitieaiiesemhilivickdipasisearitiesd, and an
above with reference to FIG. 12. The apparatus JH%QO comprises an input

5 CnRUHb UG LU R SRR G FER UL ALIRBHETHEVEMARO
receiving g d3RPdIGRIVINMDOMBATIardaatRslataanth eBRIGIMPOREN iR %he input
of the metadata, a storage unit 1300 storing therein received 34 contents,

metAtiataUh Wk dbRiAeT ah iRiIdRWH kYR IRdthe dBRtRsIalAIindep Stored in

segrehifisrdgea ualue/values of the multi-key corresponding to the input
search conditions from the input unit 1100 from the metadata index, and

extracting @b Ht sled etshatec bina Jeor aieesaffcha beaiopgserding to one
10 My 'E%\ﬁﬁ?e?ﬁaW%ﬂea’b‘i@?arﬁ ORtRHHIgNE 120Q.aitryft € fargh multi-key

result of the control unit 1400. The control unit 1400 compares the searc

coaditiesgangung:dofrte theuhmaacchit canditions theh200es siefheof extracting the

mulii-key included | data. index stored | e ynj
arions Tt e TRy B PERERRE AR IB kb, fagmento
10cambedondimigiithéhprasant iece ntiolt;- lkesten|bbesamtbind) foitta reference to the
multi-key corresponding to.the input search,conditions (S1200), or a step
ot BRSBTS HERISS 89 e Emincation

15 informationcebtithtagmest(aesamtaspendsry ihéne fepiedmintdseygtructure of
will be understood with reference to the de%cri tion made above in
comglagigtaniPwing mpore 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



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 having the

structure, and a method and an apparatus for searching for metadata

using the metadata index. 20 INDUSTRIAL APPLICABILITY As described

above, the present invention enables sirdbltaneous searches by

compound conditions for TV Anytime metadata. Where searches by

compaunth SROANANSIRLANG L AR SBFIRIRI B LRSS et on which
overhead’to a searching apparatus is decreased, thereby allowing searc
timtaeqbecelssrianbdadadthekeseaf thengraspatihvetarbbersicraseania distributed.

terms of efficjency. However, it js understood that while illustrative,

ol T L RN LA RCor LR S (PR e T A G @ nework
desadhets disativentages and other disadvantages not described above,

the present invention is not required to overcome the disadvaptages . .
described BN 4B TSHRLANFHAMAS DREbAR B aGi ith the
inveriiefréaay bt sHoR MY ehthelpE@MeR s idascanestraBose. Ifisvill be

also understood that a system which uses the present invention also

inciiessient dndhpee relisthildgorEgbad waTiBuRlicaighsiiRnshgauivalents can
OPHEAAZESWIMONE BRBAHIAS ROIAMHE R SRR e MVENEBN G herefore, the
process and data structures of the present invention can be stored and
distapneeaf tradmsaatioe chpnasw vl detelplindyl matheranpsngrd claims.
downloading over a network such as the Internet. 5 Although the present
invention has been described in connection with the preferred

embodiment shown in the drawings, it is only illustrative. It will be

understood to those skilled in the art that various modifications and

equivalents can be made without departing from the scope and spirit of

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

defined only by the appended claims. 36 CLAIMS: 1. A method of

providing an index structure for metadata divided into fragments, the

method comprising providing a list of multi-keys corresponding to a

combination of fields of the metadata, and location information for defining

a multi-
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5 key of the list. 2. The method as claimed in claim 1, further comprising
providing values of the multi-key and ide?tﬁification information of the
metadata corresponding to the values of the multi-key. 10 3. The method
as claimed in claim 1, wherein the location information is expressed in
XPath. 4. The method as claimed in claim 1, wherein at least a part of the
15 location information is expressed as a predetermined code. 5. The
method as claimed in claim 1, wherein the metadata is metadata as
defiledMShe TVA Forum. 20 6. The method as claimed in claim 1, further

comprising: providingtAGYBrSSENANARCHIRgRREER ¥ abtamatdtBvided into
multi-key and identification information on ones of the fragments of the

melRSRRL B RIRACOMe i@ £ MR afSgH iRy prefitgrgending to a
SeRAMBIAUEIN S ABIGS VI NE/ M K YR & EERIGRAMIAGEIGH fot defining a multi-

respective ranges of values of the multi-key. 7. The method as claimed In
clalif¥eolherdsh each of the representative key values is a value among
the corresponding range of values of the multi-key. 30 8. A method of
providing an index structure for metadata divided into fragments, the

method cémprisingeIPHRRAATIRINES 67 FlaimKeysriisd prslRgRyoviding
idevfiraientféanTRtiRe oA Hae deaiffIRoPORRIARRINEHE M avRieSHfesponding

the multi-keys, wherein the multi-keys correspond to a combination of
fiellfs BEMEIHES QI ARE. BYiMRY method as claimed in claim 8, further
comprising a list of the multi-keys. 10.The method as claimed in claim 8,

further comprisin_(lq providing _ _ ) ) _ )
3. he method as claimed in claim 1, wherein tlvation information

is expressed in XPath.

4, The method as claimed in claim 1, wherein adtlagart of the

location information is expressed as a predeterinoogle.

5. The method as claimed in claim 1, wherein theadsta is metadata
as defined in the TVA Forum.

6. The method as claimed in claim 1, further cosipg:

providing a sub-section including ranges of valoiethe multi-key and
identification information on ones of the fragmeotshe metadata corresponding to
the values of the multi-key; and

providing a section including representative kelyga representing the

respective ranges of values of the multi-key.

7. The method as claimed in claim 6, wherein ed¢herepresentative
key values is a value among the corresponding rahgalues of the multi-key.

8. A method of providing an index structure for auktta divided into

fragments, the method comprising:
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10location information for defining the multi-keys, wherein at least a part
of the location information is expressed as a predetermined code. 11. The
method as claimed in claim 8, wherein the identification information of the
metadata comprises identification information of ones of the 15 fragments
of the metadata corresponding to the values of the multi-keys. 12. The
method as claimed in claim 8, wherein with respect to comparison of the
values of a multi-key in size, the multi-key comprises fields (kl, k2,
k3...kn) ofPieYigieghMatdsRNEMAE-keTiteRd (ki>k2>k3>...Kn), and the 20

combinedjigl¢laiALFiGOMMRERD M SRIHRRGh Sl ensRIBAdHeSHRINdiIng to the
having a highest order of priority, wherein the values are compared on an

aritaR Y5 UHErkarR VHIGERDERRIHIIKRY S 8AP PR AQsRLINation of

rankgddnoleseqgernhigal order where the values of the multi-key are
alphabetical. 25 13. A method of providing an index structure for metadata

divided into fragments, the method comprising: providing a key index list

sectio_n CQWIO“Si_"I%é H%Mdﬂ'%'&%e%ﬂﬂk{ﬁ”ﬂi%ﬂwﬁ@f%&ﬁ&i&%?& the
combination of fields of the metadata; providing a key index section; and

30 WYIURYPa sub-key index section, wherein for a multi-key of the key
index list: 38 the sub-key index section comprises ranges of values of the
multi-key and identification information on ones of the fragments of the

metadata 10orrespBRINRIBYRS\ARIEE B1 e HTIS- Ky te] S asamsh Mdding

seqgentMMMGTATatRIT SSENEHHBKBYeViRUBiSK Sy RS ANNE4ELa part of the
respective ranges of values of the multi-key. 14. The method as claimed in

clalRFAHON EPEAAHEN IS, SKRESSRECRR R SHRISEINEBRA R rises location

information for defining the multi-keys, wherein at least a part of the
location information is exBressed as a predetermined code. 10 15, A

method fotbrovidiR§ DRIIRA@S FRIBIESK A el XREHHERIfiggtion
whighoigriiivisieefinte atadatersunsiseraaaiRameeim WBATGIHIES of the

fragments of the metadata corresponding to thesgabfi the multi-keys.

12.  The method as claimed in claim 8, wherein wggpect to
comparison of the values of a multi-key in size, thulti-key comprises fields (k1,
k2, k3...kn) of the metadata which are prioritizetiXk2>k3>...Kn), and the
combined fields are compared in sequence, starng a first field having a
highest order of priority, wherein the values asmpared on an arithmetic basis
where the values of the multi-key are numericaboiked in lexicographical order

where the values of the multi-key are alphabetical.

13. A method of providing an index structure fortatata divided into
fragments, the method comprising:

providing a key index list section comprising & b8 multi-keys, each multi-
key corresponding to a combination of fields of thetadata;

providing a key index section; and

providing a sub-key index section, wherein for dtivkey of the key index

list:
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15

multi-key is formed by combining fields of the metadata, and the multi-key
index of the metadata comprises values_gf multi-keys and identification
information of the 15 fragments corresporiding to the values of the
multi-keys.

the sub-key index section comprises ranges okgabdi the multi-key
and identification information on ones of the fraants of the metadata
corresponding to the values of the multi-key, and

the key index section comprises representativeviikies

representing the respective ranges of values ahtlla-key.

14.  The method as claimed in claim 13, whereirk#heindex list section
further comprises location information for definitige multi-keys, wherein at least a

part of the location information is expressed asegletermined code.

15. A method for providing a multi-key index ofrae structured
metadata which is divided into a predetermined easfgragments, wherein the
multi-key is formed by combining fields of the mé#déa, and the multi-key index of
the metadata comprises values of multi-keys antiitzation information of the

fragments corresponding to the values of the niealyis.



