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20 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

25  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,

30  system/transmission interfaces/contents referencing, descriptions, metadata, rights

management and protection and the like, in order to establish standardization. With
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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

20 (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, “TVAMain (300)” as shown
in FIG. 3. The TVA metadata relevant to programs are configured with, for example,
25 nodes such as ProgramInformation Table, GroupIlnformation 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
30  astream format. The concept of fragments will be briefly described with reference

to FIG. 4. The fragments are obtained by dividing the TVA metadata configured
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condition, the index information transmtted thereto independently of the
fragments and to describe relative paths in the TVA metadata fragments of keys contained in

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

20 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.

25 Under the environment provided by the TV-Anytime Forum, if a user desires
to retrieve information on a program meeting a predetermined Published Time
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

30 then made based on tﬁe location (identifier), so as to extract metadata meeting the

Published Time condition.
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nmet adat a Woageenbd3sss 30 t hen made based on the | ocati onPCirageRmFGoe40p, so as
to extract netadata neeting the Published Tinme condition. WO 2004/ 010334
PCT/ KR2003/ 001409 4 TV-Anytinme Specification TV 145, J.P. Evain, "I St
Draft of Metadata Specification SPO03v}. 3", TV-Anytine Forum 17th neeting,
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(key_index_| i st) TaedtV-anytide FRyurh té€Ned & 8nthingexd) a ERClel@tordeel whikh Key
i ndex (sub-key-index) section, a string repository (string_repository)
section andal theadatermovering the péwementjonetr mdee rinfodmpten epdsthe omytpdatect i on,

wh t t ai i . netad f ti h.
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(fragnent-data-repository) section. The above 20 classification is done
based on t headostomng thewsin thh enderrfiofommtii@nor the metheldtai fragnieats. clirt@intagres. Bot h

t he i ndex cont ai ner the data container are identical in _configuration.
Referring t&% %8 Cg?ﬁ%‘?ﬁggrﬂf‘) a%flp‘i\leéﬂc?}}}al?ﬁre 24707 CRBIIGE 3RT0R4INE| P U at ed
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t he cont ent sudt asrakieyi index list (key_index_list) section, a key index (key index) section, a
15 sub key index (sub_key_index) section, a string repository (string_repository)
section apd 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
20  classification is done based on fhe 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
25 shown) and a large number of sections. In each section, the contents stored in
‘section_body’ are identified according to an encoded value in ‘section id’. For
example, a section 10 of which the encoded value in ‘section_id’> is ‘0X0004’ is
identified as a key index list (key index list) section, a section 20 of which the
encoded value in ‘section_id’ is ‘0X0005 is identified as a key index (key_index)
30 section, a section 30 of which the encoded value in ‘section id’ is ‘0X0006° is

identified as a sub key index (sub_key index) section, a section 40 of which the
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section 20 of which the encoded value in “section id is ~0X0005 is
identified as a key index (key-index) 30 section, a section 30 of which the
encoded value in “section id is "0X0008'" is identified as a sub key index
(sub- key-index) section, a section 40 of which the WD 2004/ 010334
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structure is described in detail in the key index art reference described
above, the #domnation thasdlei prlion of Hbe ewwntajper| thee inehidesethe Tk anpladater, t he
structure .xlag Qﬁ described with reference to FIG 6 that illustrates 20

the structure %y Segnents of the index information. The key index |ist
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list of all the keys transmtted. The list inc s key ‘information
defini ng eaddr kdyxiagdthedéNYS fieiadata rrdgnfenisnstoiedn irorihe dokmpntiongdxdata
15  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 key index
art reference described above, the detailed description thereof will be omitted.
Hereinafter, the structure will be described with reference to FIG. 6 that illustrates
20  the structure by segments of the index information.

The key index list (key_ index_list) section 10 defined in the key index
structure provides a list of all the keys transmitted. The list includes key
information defining each key and identification information on the key index
(key_index) section 20 to be described later. The key information comprises (1)

25  location information of the metadata fragment relevant to the key, (2) location
information of the key within the metadata fragment and identification information
for the key index (key_index) section 20 which will be set forth later. The location
information of the metadata fragment is expressed in XPath (fragment xpath_ptr) in
the TVA. The location information of the key is expressed in XPath (key xpath ptr)

30  for the relative path within the relevant fragment of the nodes used as the key in the

TVA.



(key_i ndex) section 20 to be described |later. The key information conprises
(1) 25 location information of the netadata fragnment relevant to the key,
(2) | ocatworrood/mbazarmati on of the key within the metadat CrrkRpoento14md
identification information for the key index (key_index) section 20 which
will be set forth later. The location information of the netadata fragnment
is expressed in XPath (fragnment_xpath_pgr) in the TVA. The |ocation
information of the key is expressed in XPath (key xpath ptr) 30 for the
relative path within the rel evant fragnent of the nodes used as the key in
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15 The key index (key_index) section 20 defined in the key index structure
provides a list of all the sub key index (sub_key index) sections 30 to be described
later. The list includes information representing the ranges of values of the key
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 each sub key index
20 (sub_key_index) section 30 (hereinafter referred to as ‘representative key value’),
and identification 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 the container storing therein the sub key index (sub_key index)
section, and the sub key index identifier information).
25 Accordingly, the key index section (key index) 20 includes a
‘key_index_identifier’ segment for storing therein the key index identifier
information defined in the key index list (key_index list) section 10, a
‘high_key_value’ segment 13 for storing therein the representative key values of the
respective sub key index (sub_key index) sections 30, the container identifier
30 information (container id) of the container in which the sub key index

(sub_key_index) section 30 is stored, a ‘sub_index_container’ segment for storing



rel evant to each representative key value (i.e., the container identifier
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section 130, ‘aub_kRiéx Viabseicrs Aot fof Atbrg SRQEihNGet U8 8EP & ¥RhiES Of the

key, a 'target _contfainer' segment for storing therein the container
i dentifier iumbonaten delingd omthei keerindedt)(kef _index) sentipai2Gea Skdynvalin’ chgmeite

SGEREGH TN R T N LT N S ERCH
e A YR SRRt LD
(key_i ndex_|thesmgtadatatiragmentscire diong, ued/ s ‘target dmadie’ sapntehefoBatovingehdréin t he
Publi Shﬁg Titk?éeﬁggrgleﬁthgatg Lf elniti 121'e ? 01112a%{[0i1'10@1énc-152_evalue). The key index structure
may be more easily understood by referring to FIG. 7 illustrating the index
information.
FIG. 7 shows the key index list (key_index_list) section including keys
relevant to the Service Id, the Published Time and the Published Duration. The
20  upper node of the metadata fragment including the keys relevant to the Service Id,
the Published Time and the Published Duration is ‘BroadcastEvent’ 310 as shown in
FIG. 3, identified b‘y a shaded block. Accordingly, the XPath
/TVAMain/ProgramDescription/ProgramLocation Table/BroadcastEvent’ for the
‘BroadcastEvent’ fragment is stored in the “fragment xpath ptr’ segment 11a, and
25  the XPaths to the keys of the Service Id, the Published Time and the Published
Duration for the ‘BroadcastEvent® fragment, i.e., ‘@Serviceld’ (311a in FIG. 3),
‘EventDescription/ PublishedTime’ (311b in FIG. 3) and
‘EventDescription/PublishedDuration® (311c in FIG. 3) are stored in the
‘key_xpath_ptr’ segment 12a.
30 The index structure will be more comprehensible with reference to FIG. 7

which illustrates the index information.



20 upper node of the netadata fragnment including the keys relevant to the
Service |Id, the Published Tinme and the Published Duration is

" Br oadcaswBbwead10810 as shown in FIG 3, identified byPaT&rededonioock.
Accordingly, the XPath ~/TVAMai n/ ProgranDescri ption/ Prograniocation

Tabl e/ Broadcast Event' for the " BroadcastEvent' fragnent is stored in the
“fragnent xpath _ptr' segnment 11 a, and 25 the :Paths to the keys of the
Service Id, the Published Time and the Published Duration for the

" Broadcast Event' fragnent, i.e., '@erviceld (31la in FIG 3),

“Event Descri pt i otlGPilshowh ddTiayeind€:8listl (hey rinddxGlist} pectiod including keys for

S DI RASAP Ll T S T e e ™
o e gy gl (1B G AR B PR, e
list (key_i nBmadtdstivenseRl( didicated! asci sade@yri@r in SBG.VE.CeAdcBidimup) inshed

Tinme and_Published Duration, wherein a upper node of t’he net adata rel at ed
to the Servid@th D, the bl ished e and tRwapessiivehéd Dur at iftagmiest,

" Broadcast Ev vk Op l ndi haded_pord i in,Fl , JAccordingly,
Rt A PSR PP SRO MDEL B £05814

"/ TVAMai n/ P gieaiiidgseni RbathntPrsegnant ashibe aushabliw/ BPaRd ARy 8Nbervice St or ed
in the "fragnent xpath ptr' segnent, and the respective XPaths for keys of
Service | DIDpPblighied dTmierends Rabliihist i Bwatiomdpathe BioatcastizentBripadeatt Event '

f t, - i cal, fo FILG 3).. . .,
Evant Descr | BREhiR Ges i afphEC oo @i DesctiontufishedTime’ figg 311b of
" Event Dggcr impGi 9))/aRabEvshipedpasi/pablishs@Burddde Qe H i@ of%?rege?aﬁetﬁ&%ﬂ in

the " key_xpath_ptr’ se%rrent. so, FIG 7 shows the key index (key_index)
section 20 anthet'key_spithketly’ segmegx ( sub- key-i ndex) section 30 for the

servi ce 1D (1he Mgt ipl e KK @SR Gel DL STo0g L6 ke L o
Contr o el AL o Lt 5 AL ) QALK 0 QRTRLL"
and t he det @¥drmedlD)omairigahe kayfindexdlist reyi mdeoripgrsections.
15 In such an index structure, when search conditions for searching the
metadata are input, location information on the fields of the input search conditions
in the metadata is determined and the determined location information is compared
to the key information in the key index list so as to search the key having the
determined location information within the key index list, overhead is caused since
20 comparison of both Xpaths is necessary. The same problem occurs when the keys
indicating relative paths from the fragments among the key information are
compared in terms of location information. Particularly, this problem becomes more
severe when fragments, which are more complex than the keys, are compared in
terms of location information. Since the XPath of the fragment representing
25 location information among key information describes a path to a relevant node
from the root node on the XML document, transmission costs are inefficient and
interpretation costs of the XPath in the terminal are high. For example, the XPath of
the broadcast event fragment indicating location information of a program among
the TV-Anytime fragments can be expressed as
30  /TVAMain/ProgramDescription/ProgramLocationTable/BroadcastEvent’.

Meanwhile, in order to represent one node on the XML document, the XPath can be



to the key information in the key index list so as to search the key having
the determned |location information within the key index list, overhead is
caused siwoeo@®dieapari son of both Xpaths i s necessary. PCH&KRa08200p400b| em
occurs when the keys indicating relative paths fromthe fragnents anong
the key information are conpared in terns of |ocation information.
Particularly, this problem becones nore severe when fragnents, which are
nore conpl ex than the keys, are conpared in terns of |ocation infornmation.
Since the XPath of the fragnment representing 25 |ocation information anong
key i nf or mabipoessetecan fesnativpadmnen b thelcaseanfta broadeastevent, ithadditen thode on

the XM. docunent, transm ssiogn costs .are,i icient and interpretation
costs of th@e %EFIP?G‘?tf‘PnFﬂQ?’i@? ﬁ‘?mﬁﬁen%ﬂgn’ht% E&Ja&o an%?aeﬁf&e&edta%gr%%gg?elﬁ’ of the
broadcast eypnt, & ragiRRh/BRUIEALE NG QOABEQRCAHE RITBAIPH & HeRERYram anong
the TV-Anytine ?ragrrents can be expressed as 30

* /| TVAMAI n/ PmegtseanBéRicnddetin oy Rruegra ot ec Vb nibahedtBridwcdorst &veperation

Meanwhile, in order to represent one nod% on t?g@é&%ﬁﬁocum&nt. he XPat h
can be A0 2o0nsryeh whathpiragmetinareobe 488 oY Usk B th s B} LGRS ve
manner. I n h by C { i tyl : t :

af orenent i o%lgg “r%g?lﬁalﬂgtrc @eﬁ'r %{s}@%t gtﬁngﬁ‘(ﬁp tga%g%%ﬂcég e (Seh;%ri gggglgad s

al t er nat i vetatsed Huailyas/compsidda ot thBradadaasdtEvié e’ XRath pAthBs ceutessd Bvent , '
and so on. Herein, //' means a child node in the structure of an XM
docunent . Therdreyieted Him8her ation 5 to inspect whether fragnments are the
sane by use of the XPath is not a sinple one that nerely nmatches sinple
strings with each other. In particular, overhead is caused in

anal ysi gf conpari son of the rgg¢BOSURE OF INVBNHOXPat h path is expressed in
an abbreviated format. 10 DI SCLOSURE OF | NVENTI ON The present invention is
contenpl ated to 3be peesetidnvehideriseentesdaediogivlerthe aforgmemionsd Pieplemse

present invention is.Lo provjde an index structure. of i udi ng
i nf or mat i on?\‘}f obegtelf %‘ﬁcﬁéﬁ%a{ &y CBQOQ & al P{)chlyen%rn%gae i%{r{l%éﬁg?(g%{’eet% (séét o be
sear ched nof g £Hmakion ANRLELEnRBELSS adio dIldey RERERAN bAYEIELOR b T O
provide a nethod of providing 7an index of the netadata capabl e of

sear chi ng t bearéheflonoragiiicklyon contents in a fast

15 Another object of the present invention is to provide a method of providing
an index of the metadata capable of searching the information on contents in a fast
manner, a method of searching the metadata using the metadata index, and a
searching apparatus using the same.

According to one embodiment of the preseht invention to accomplish these

20  and other objects, there is provided an index structure of metadata comprising a list
of keys composed of predetermined fields of the metadata, wherein the list contains
therein location information of the fields in the metadata, wherein at least a part of
the location information is expressed as a predetermined code.

Preferably, the index structure further comprises values of the key and

25  identification information of the metadata corresponding to the values of the key.

Also preferably, the metadata comprises fragments divided by a
predetermined range in a tree data structure, wherein the field constituting the key
corresponds to any one of the information constituting the fragments.

It is desirable that the identification information of the metadata comprises

30 identification information of the fragment.



manner, a method of searching the netadata using the netadata index, and a
sear chi ng apparatus using the sane. According to one enbodi nent of the
present iwoenwd/am3to acconplish these 20 and ot her obj @CTEKR2008200¢400S

provi ded an index structure of netadata conprising a list of keys conposed
of predetermned fields of the nmetadata, wherein the list contains therein
| ocation information of the fields in ffpe netadata, wherein at |east a part
of the location information is expressed as a predeterm ned code.
Preferably, the index structure further conprises values of the key and 25
identification iDéshmbigt ilenloehtidrh énfomhatdat concwisee $@ation ngfotratidne of/ dleues  of

the key. Also preferably, the netadata_cqnprises fragnents divided by a
pr edet er mi rf&agmneihde Whhcha%lﬁ ritsdd ggpstitang e ey belgngs &f 1@“??1@ 3?‘% |SgFucture

constituting -the .. S ¥:1c of the information

constituti nagldtlﬂceaug fgg%f%%%t{so?l (1?;?1 %?@elgg\gﬁl%%ﬁ%gﬁ lg'h%g?tt't he identification
information of theikBladaha weNpedivasnfcdaticewiihin cat tan stmbwedrat idon of the
fragment. WO 2004/010334 PCT/ KR2003/001409 10 Desirably, the |ocation

i nf or matSi onloedivprintenationcwithisnhe Frgmenids owressed ina pregeiggenad qodewni ch t he

i ormation of (RS PRGN FFerRe Teb b a8t Arahifoh &f Bl koot o7

| ocation i nkpsati on within the data structure or the 5 |ocation
information within the fragment is expressed in a predeterm ned code. It is
preferabl e that Ruefdrddst the eulet isofssigned |ipcadviente ity decetieon inBragieessed in
XPath. Prefgrably, the code is assigned in advance to the | ocation
informatio re%@@éﬁ‘éﬁrﬁ?rfe&' referred. 10 More preferably, the index structure
furtheryconpri segioge pRETAIFNHRLANS $RXturY Frder CERDASRN tdpdesthibtive key _
predeterm ned range of the values of the key. Desirably, the representative
key val ue ceaiys tepeeseminglteastdammiotd mngasf e valuesdfitbe key. mi ni mum val ue or an

i nternedi ate val ue .anpng the values withjn the . concerned range.. 15 It is
desirabl e that tP%SUFﬁ?nB’a%}ftrﬁp‘ﬁ‘é@taéw§tlﬁeﬁé’ta éoﬁlﬂmﬂeétaéieﬁtaorgsoﬁe‘ﬁ?’ﬁ@dm n

value, a minimum value or an intermediate value among the values within the

concerned range.
15 It is desirable that the metadata has a structure of metadata as defined in
TVA.

According to one embodiment to accomplish these and other objects of the
present invention, there is provided a method for providing the metadata index
including a list of the keys composed of predetermined fields of the metadata,

20  wherein the list contains location information of the field in the metadata, wherein at
least a part of the location information is expressed with a predetermined code.

Preferably, the metadata index further comprises values of the key and
identification information of the metadata corresponding to the values of the key.

Desirably, the metadata comprises fragments divided by a predetermined

25  range in a tree data structure, wherein the field constituting the key corresponds to
any one of the information constituting the fragments.

It is preferable that the identification information of the metadata comprises
identification information of the fragment.

It is also preferable that the location information comprises location

30  information of the fragment to which the field constituting the key belongs within

the data structure and location information of the field within the fragment.



TVA. According to one enbodi nent to acconplish these and ot her objects of
the present invention, there is provided a nethod for providing the

nmet adat a wodest/01033al udi ng a |i st of the keys conposed ofPCprErbeezonioned
fields of the netadata, 20 wherein the list contains |ocation information
of the field in the nmetadata, wherein at |east a part of the | ocation
information is expressed with a predetefm ned code. Preferably, the

nmet adat a i ndex further conprises values of the key and identification
information of the netadata corresponding to the val ues of the key.
Desirably, the métrefdably, cithpr iteclocitiengimtntmtidh wiitdd thy daaptedetebiimed 25
range in a tree data structure, E\%jerei n.the field constituting the key
corr esponds IP‘E?tloaﬁifo%aém@fW{tj}H% thefragmstt isprpeesrrtipeoredeteripredicodgnent s 1t

is preferabl e thafs hesl tifi ] i nf QN . t adat a conpri ses
identification i ?\%(S)r tfléll(%ﬁﬂlbfgl te%gtt%?)grérégntp é r@tah?lg A Ié‘,l%cl)g&gorne eerxgﬁqsﬁedtlﬁlat t he
| ocation i nfXPaati on conprises location 30 information of the fragnent to
which the field constituting the key belongs within the data structure and
| ocat i on2i nf or mattirefarably. tthe qode|ig agbighedh in rdvancggive fite, loamiao datbonoR84

PCT/ KR2003/ Preferably, either the location information wthin
the data st (r}geétﬁ%?g%%d't he Jlocation information within the fragnent is

expressed in a pmrRARbsyibRaHeaQAL ind¥xSRrtRECEMFHRELY a Bhreb@Rittve keh¥alneof the
| ocation information is expressed in XPath. Preferably, the, code is

assi gned i n repfosentieg the rredetdrménad renge offthe valvésed thd keyquent | y used.
Desirably, the ata iLngdex further co i ses a repr.esentative key val ue
representing threr%tbﬁ%gﬁfeﬁees rﬁl_glg(egler %?%eéelg?uﬁ%eyv&ﬁﬂ%@ riggseatideast OFI%.P§ Rer
desirabliy, thinheRr ARk MihinGirk XY 3t HEiRSHRAjREMI ar&k&?g%e %ﬁeﬁévitﬁin 10

maxi mum val ue, -a m ni num val ue or an internedi ate val ue anong the val ues
within the tboemeemedirangage. Al so desirably, the nmetadata has a structure

of netadata as def.ined.in TYA cording to one enbodi nent to acconplish
the present inv ehAtIFCb&‘?SI Hlé(r tge irgetébc\fata has a structure of metadata as defined in TVA.

According to one embodiment to accomplish the present invention, there is
also provided a method of searching the metadata, comprising the steps of (i)

15 determining location information of the field of the search conditions input by the
user, in the metadata; (ii) searching the key containing the code predetermined as
location information, where at least a part of the location information is defined as
the predetermined code; and (iii) extracting the concerned metadata by use of the
searched key.

20 It is desirable that the metadata index comprises values of the key and
identification information of the metadata corresponding to the values of the key.

It is also desirable that the metadata comprises fragments divided by a
predetermined range in a tree data structure, wherein the field constituting the key
corresponds to any one of the information constituting the fragments.

25 Desirably, the identification information of the metadata comprises
identification information of the fragment.

Also desirably, the location information comprises location information of
the fragment to which the field constituting the key belongs within the data structure
and location information of the field within the fragment.

30 Preferably, either the location information within the data structure or the

location information within the fragment is expressed in a predetermined code.



al so provided a nethod of searching the nmetadata, conprising the steps of
(i) 15 determning location information of the field of the search

condi ti orwOiI2oput1033¢ the wuser, in the netadata; (ii) se&CTHRegOXdIe40Rey
containing the code predetermned as |ocation information, where at | east
a part of the location information is defined as the predeterm ned code;
and (iii) extracting the concerned netagata by use of the searched key. 20
It is desirable that the metadata i ndex conprises val ues of the key and
identification information of the netadata corresponding to the val ues of
the key. It is ahlso meferablhlat ledshn patteofnibe ddeatian dofopmptes isf expagesesst &1 di vi ded
by a predetermned range in a tree data structure, wherein the field
constituti n%P%tH]e key corresponds to any one of the information

constituting theyfisa i |y, i dent i i.cat, o ai tion of
t he nmet adat a corer%rilrssglgg%}?@gn@?% Plgitcirog% llxn?%{éﬁgdti ?%ngécl)\;a!ntg ﬁetbf r gglr?r)f\g%?(?WAI SO
desirably, ifenlatcaticquentinfusedrat i on conprises |ocation infornmation of the
fragnent to which the field constituting the ke ﬁagl ongs.within the data
structure and |bdaglserpreisrabiadhat i laf:tagfﬁé pqeg] T POTAPHSSE aflishgindt . 30
Preferably, K ither the location information within the data structure or
the location information within the fragnent is expressed in a

predet erm ned codBo pAFeB04 /R A3R4atPGIdeKRAARS /DA the 2ephbssntafivekeyr abl y,
at least a part of the location information is expressed in XPath. It is
pref er abl e Ya#eg reprrseningahe predetsainedirange alilg yalues of thpkey.ocat i on

i nformation fregyent| e . e ta .
i ndex further Cgﬁ%felr l?eig,utge ??pggse}é%tli'ilée@ \ﬁaglilegé.’o%%{ssgp%)tﬁgsg%eb&% m&ﬁ%en%net adat a
i ndex f gt heflug OTRRihBRSH tVi8ud BPRASERimEdiNe YYe aMdhpahs eRMES &thimghd he

predet erm ned range of the values of the key. Preferably, the
r epr esent atémemwgrmbue conprises at | east one of a maxi num 10 value, a

e el e o pither PSMRHY, he mdldify AT drblifie & 8RN L R in
TVA.
It is desirable that the step (ii) of searching the key comprises the step of
15  searching the key containing the code defined as location information in the key list
where (a) location information in the data structure or (b) location information in the
fragment is defined with a predetermined code.

Desirably, the step (iii) of extracting the metadata comprises the steps of (iii-
1) searching a value of the key meeting the input search conditions among the values

20  of the key to be indexed by the searched key, and (iii-2) extracting the concerned
metadata by use of the searched value of the key.

Desirably, the step (iii-1) of searching a value of the key meeting the input
search conditions among the values of the key to be indexed by the searched key
comprises the steps of searching the representative key value meeting the input

25 search conditions, and searching the value of the key meeting the input search
conditions among the values of the key in the range represented by the
representative key value.

According to one embodiment to accomplish these and other objects of the
present invention, there is provided an apparatus for searching metadata, comprising

30 an input unit allowing a user to input search conditions, and a control unit

determining location information of the field of the search conditions input by the



Further preferably, the netadata has a structure of nmetadata as defined in
TVA. It is desirable that the step (ii) of searching the key conprises the
step of Wb 2sewroelstng the key containing the code defi n@edTaR2a@iioon
information in the key list where (a) location information in the data
structure or (b) location information in the fragnent is defined with a
predeterm ned code. Desirably, the stepjfiii) of extracting the netadata
conprises the steps of (iii- 1) searching a value of the key neeting the

i nput search conditions anong the values 20 of the key to be indexed by
the searchedisieyn thadn¢iailata,2yeapottingadiie ey tchatainime elinedde FRId8EAhRMDYasUSE Of

the searched value of the key. Desirably, the step (iii-1) of searching a
val ue of thjo‘f{’ngnﬁ%fg{mﬁ%OI}, H@éf%fﬂﬁa“ aadartf tQ%FRﬁaflPle@@mﬁ%Qg is Hefinedlages of
the key to AT : r : I S€ e, steps of. searching
the repr ese?tﬁeati ve&%gilr%al%t}ge’ Srfaglgt i&r%\lggttl ¥]I3en%§1{{%51 %lsgné#arcaﬁtac%%dﬁs?i nﬁ’,e and

sear chi ng t Isearvlzdddeeyof the key neeting the input search conditions anong

t he val ugs of th?) key in the range represented by the representative key
val ue. Accor di ng Frefesbl > dhrpgiadaindes camprsgsiviakies of sdennaud alehéficaviohect s of
the present_4 [ re i ravi.de n.apparatus for searching

met adat a, cté?fﬁ?]}{%‘wgm%h‘gﬁadg"%6§FQS€§P.m%?‘r @\ﬁivﬁ eﬁoﬁéléi(eif'o i nput search

conditions, and @referablyglthelMidtaddef edripried Frdopeats! ARideAfRY BLd4R he
field of the search conditions in utrﬁﬁ%y thegV\D 2004} 010 3%% Bufilnel

PCT/ KR2003/ G409 2 e dade strugture; waeteis the fick] constitutinigribe kiyecdesyppaaisttai ni ng
t he code pr } cati i o.mati on, where at | east a part of
Pr GHELEL 0F e th Bnad HCBRLANNROH y

the | ocation ormation 1S AEBM&det er mi ned code, and

extractilog the cengerbBd Rt agadidchionUSBfodhatidle ofSQRE Cﬁ@ﬂdé‘tgycorﬁprises
Preferably, the netadata index conprises values of the key and

i denti i cat i¢mtiiratioarinformetionef thaéagmenidat a corresponding to the val ues of
bredet or m ned .+ ARGRPRC 4% | ERHS HHOERH OB st ceton thiempenipt the
consti t uti ngrabMenkeywiRh1BS PRI SorsBtutiA® ¥nPREy BEIohAE whtfCHhTBal Ll ucture
constituting the fragnments.
and location information of the field within the fragment.
15 Preferably, either the location information within the data structure or the
location information within the fragment is expressed in a predetermined code.
Preferably, at least a part of the location information is expressed in XPath.
Preferably, the code is assigned in advance to the location information
frequently used.
20 Preferably, the metadata index further comprises a list of the keys.
Preferably, the metadata index further comprises the representative key value
representing the predetermined range of the values of the key.
Preferably, the representative key value comprises at least one of a maximum
value, a minimum value or an intermediate value among the values within the
25  concerned range.
Preferably, the metadata has a structure of metadata as defined in TVA.
Preferably, the control unit searches the key containing the code defined as
location information, in the key list, where (a) location information in the data

structure or (b) location information in the fragment is defined with a predetermined
30 code.



10 Preferably, the identification information of the netadata conprises
identification information of the fragnment. Preferably, the | ocation

i nf or mat iwo 200mqn33ges | ocation informati on of the fragmeEmKR2003M0i14 t he
field constituting the key belongs within the data structure and |ocation
information of the field within the fragnent. 15 Preferably, either the

| ocation information within the data sfgucture or the |location infornmation
within the fragnent is expressed in a predeterm ned code. Preferably, at

| east a part of the location information is expressed in XPath.

Preferably, the Refteatly thssogreddmitrscadbenthe vatuet dfeth deptmesting tifeompat i on

frequently used. 20 Preferably, the adata | ndex further conprises a |ist
of the keysS_.eaIPhé’Péﬁh&BP%/ amppg tl}?e‘faé‘é?éjt(gethﬁg@ 9 Gpd e‘gg?‘rﬂ]?‘? §eé’§°q{réﬁé<ey’

repr esent algnie K8¥s }g?e' ccthEPHERRAA bPsd mhpwaqsb?gl@s% daaige of the

val ues of the l?fey. refera , the representative key val ue Tonprises at

| east one of a nExferably, thatotgsol anivseurchemtivalepeesartative leptvahwenketing thal ue

among the values within the 25 concerned range. Preferably, the netadata
has a strudnpitesearchrondidans aad sepsehasdbe valugoAthe keyanesting) the oMk seageh r ol

unit searches .the key co i Dithg the, co def i L on . nformation,
in the key ﬁopgitlon%e 8“% g}‘ glI g%‘é i 82 }h(r%f %rg}]mﬁ gﬁgﬁﬁ@%ggﬁgﬁk&stﬂyﬂﬁ%re or
(b) | ocati ogpicpditiRiliepRalud. the fragment is defined with a predeterm ned

30 code. WD 2004/ 010334 PCT/ KR2003/ 001409 14 Preferably, the control unit
sear ches t he valAlsoqfreferpblcale paseatiingyapnasatips huther SempEses oHEPVINgndihnong
the values of .the key .to be_ indexe .the searched key, _a extracts the
concer ned n@g%&%amsédﬂg,eaﬁor?g?eu@l Is%l ngf%te’f?ngéealfeccﬁlé’glgl%% te.‘&a%lr’e%‘gr%bl y, the
contr olyguni & 5@AMANRSpUHS MEREAGELREb@AE by hekoMtryalnie meeting the 5 input
search conditions, and searches the value of the key neeting the input

search condi ti ofiserefimmgart gparatius efor chatchimgk mptadatat thet seavgleesr ther é¥ent ed by
]E B?t hresp (r:gﬁ;glggag%cé\égn iﬁg%{%gﬁj}c%ﬂ&ﬁlp ot geea];ceilreg?clny the tmhe?ad%%ar{re?grr]rllerﬁgs 1%P E?s"i‘ﬂé" tus

the encoded key information.

15 BRIEF DESCRIPTION OF DRAWINGS

The above and other objects and features of the present invention will
become apparent from the following description of preferred embodiments given in
conjunction with the accompanying drawings, in which:

FIG. 1 is a schematic diagram illustrating a concept of a general PDR;

20 ~ FIG. 2 shows a grid guide screen in a general EPG application;

FIG. 3 shows a structure of general metadata defined by the TV-Anytime
Forum;

FIG. 4 is a schematic diagram illustrating a concept of a general fragment
defined by the TV-Anytime Forum;

25 FIG. 5 is a schematic diagram illustrating a concept of a general container
defined by the TV-Anytime Forum;

FIG. 6 shows an index structure of metadata using the conventional key
scheme;

FIG. 7 illustrates an index structure of metadata and a searching process

30 using the conventional key scheme;



receiving netadata, a storage unit storing therein the received ietadata,
and an 10 output unit outputting the search result by the control unit.
Ther ef or ewoano4#ppssaat us for searching nmetadata that seaPCRAR203200TIA

nmet adata can nore efficiently perform searches for the netadata fragnents
by using the encoded key information. 15 BRI EF DESCRI PTI ON OF DRAW NGS The
above and ot her objects and features ofi5the present invention will becone
apparent fromthe follow ng description of preferred enbodi nments given in
conjunction with the acconpanying drawings, in which: FIG 1 is a schematic
di agram i | | ust r afiCh@ showsno éptexctrugtugreaematad@pRecordiog ko @& embedigwst af gri d
gui de screen in a general EPG application; FIG 3 shows a structure of
general met Bgfeée’f&glqu’?@ﬂn;by the TV-Anytime Forum FIG 4 is a schematic
di agram i | | ustr agicigo ashg%%mnd& Araene’ & nlfREPMd 0sikdfith BYodde

TV- Anytime Forum 25 FI 51s a schematic diagramillustrating a concept
of a gener alccomigiorrembbeimene df the résentlivvéniphi ne Forum FIG 6 shows an

i ndex structure of netadata usi g(ﬁrg conventional . key. K scheng; FIG 7
[Tustrates an i K Oghiiiosrangiodat Brgatinaingioss elmradatageqorgredan 3o

usi ng the copventi : WO 2004/ 010334 PCT/ KR2003/ 001409 15
FIG 8 sho@r%onﬁﬁﬁ%@tg%&é%%ﬁggg@?mﬁet adata according to an enbodi nent of
the present invepld.ont iflaGlia@rashehewiag & nokods off wetrahiag ofor rth¢ anstbdatand a
searching process according to _an enbodjnent of the present invention; 5
FIG 10 il |asseydingio axn epghogaens f giegyegnhigvemonead of netadata according to

oo Tent obich 12 RS ARk Ao lifh al bpdehuch £ 30LAM2RAN.00, 2

met hod of searchin a accor
present{( NveRiaieR ac@iing to an embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, an index structure of metadata provided for searching for

information on contents, and a method for providing indices of the metadata, and a

15 method and an apparatus for searching for the metadata using the index structure of
the metadata will be described in detail with reference to the accompanying
drawings.

The embodiments will be described on the basis of TVA metadata in this
specification for the sake of description; however, this will not be interpreted or

20  comprehended in limiting the coverage of protection of the present invention.

First, as information on contents, an index structure of metadata for
searching the metadata, the syntax defining the index structure including
information of an encoded key so as to index TVA metadata fragments stored in the
data container as described above. That is, a key index list (key index_list) section

25 110, a key index (key index) section 120 and a sub key index (sub_key_index)
section 130 will be described, and the index structure including the encoded key
information defined by the syntax will be then described.

The syntax defining the index structure of the metadata according to one
embodiment of the present invention, in particular, including the encoded key

30 information, is different in concept from the syntax defined in a conventional key

index art reference in that it comprises structures newly introduced for an encoding



FIG 12 is a schematic diagramillustrating an apparatus for searching for
the 10 netadata according to an enbodi nent of the present invention. BEST
MODE FOR WORPM/MNG3@UT THE | NVENTI ON Her ei nafter, an i nd@xTs{R20e¥oon499of

net adat a provided for searching for information on contents, and a net hod
for providing indices of the netadata, and a 15 nethod and an apparat us
for searching for the nmetadata using the index structure of the netadata
will be described in detail with reference to the acconpanyi ng draw ngs.
The enbodi nents will be described on the basis of TVA netadata in this
speci fi cat i wmcépiof tieckeydkformhtionsueh pt fragmertiolessréntor(s #ndskesi_HescriptorBe

the. pr esenti [GRHENGH SEFFER SLle ot BB NI orm Eort b omAT pcey —
structure %a&?é@?%@exp Qéctloﬁ%b(aﬁaﬂ& dub ke BldadadB, ketghﬁldwﬁe%@@‘o ning the

i ndex structure 1nclud information of” an encod key so as to index TVA
met adat a fragmentls lsetyoncmzk lish (keyeindemtlzt)coctici IHras dsscdibsd rhdbedoatpoises That

is, a key index_|list ey .index list) section.25 11Q, .a ke X

(e i ndox) RSBt G BE S DR RAFYS AL e 0By bfoRaed 08 d ko 130
will be desg cludi ng the encoded key

i nformation g )¥)ﬁ(quﬁg&)%%2 Og;l(r%tgg?('ﬁ%\naﬁgh &ﬁat]egn descri bed. The syntax

defining the indéke 1%etyr1nfc>trmaﬁom£erv&$eo meﬁmlﬁlbé:eﬁoceqdchangnmfonmmonenW| ment
of the present invention, in particular, including the encoded key 30

i nf or mat i onnetadata; Wh@héﬁ?dqtﬁﬁé%wcgﬁ‘fis of ¢he fq@@d%?rﬁoéiﬁm&gflg msgkeys heve.

it oduced [ Ko EAERARh ko bR SHORFGith o Bluiy L ASE SR, bREIR UL opt "of

the keyig nf@nigat ihenfieléd ebnasutinga g Reysdbslong phidiif ) thandetkdata d@setrafitor () ,
and reorgani zes structures of the key index list (key_index_list) sectlon

110, the kesgferjaddexs {leegfionripfoxmadeef remept” akirh i expratser &y XPa@of the

(sub-key-in ect i dex |st (k i st) ction
110 as desc&?%ﬁ‘aﬁ C@%ﬁeg&pzﬁg t@&} |r§lf SR E‘&E&aftl nﬁlﬁ%t t:h ﬁ%@ ive
keys and i d@dhtsh{ulnﬁ%tmeq&ys RERY FRhinOsAch m&mtak@agmdnm@@felﬁmleﬂaﬁ%}o gection
120 to be described later. The key informati on serves to define the key,

i .e., | ocat floeationfioformatianof keyt Mgt is, an XPath for relative path within the relevant

15  fragment of the node used as the key in TVA, being expressed in XPath of the key
(i.e., key _xpath ptr).
1. Key Index List (key_index_list) section
The key index list (key index list) section provides a list of all the
transmitted keys.
20 ‘fragment_xpath_ptr’ indicating location information of the fragment within
the conventional key index list (key index list) section (expressed in XPath of

fragment in the TVA) is replaced with fragment descriptor().



nmet adata, which predetermned fields of the netadata constituting the keys
have. The key information conprises location information that the netadata
fragnent wo 20@vob33sh t he fields constituting the keys be@ComR20 409t he

nmet adata (hereinafter referred to as "location information of fragnent,"”
which is expressed in XPath of the fragnment in TVR (fragnent_xpath_ptr)),
and location information that the field®s constituting the keys have within
each netadata fragnment (hereinafter referred to as "location infornmation
of key, that is, an XPath for relative path within the relevant 15 fragnent
of the node used as the key in TVA, BDablgl expressed in XPath of the key
(i.e., key xpattiTp T—Rey Tndex LTSt ( Rey_I e G n] The ke

i ndex list (key_i n§ SR 1) Section provi dqua rN% of ?ér(%ﬁl il!)lgj ansmi t%/ed
keys. 20 "fragnent kﬁfp&lttd%pﬁﬂ’ﬁ() {i ndi cating |ocation i nf ormation of {he
fragnent withim The CORYQTHY, paal [ X T1$t (key_index__Tist] section
(expressed i XPath of ~fragnent |1§a¥§1§8$\ﬁ/’A) I$ replaced with
fragnent - des¢i J@t{or() WD 2004/ 010334 PCT/ KR2003/ 001409 17 Tabl e|1 Synt ax

No. of Bits changeablﬁg@mellﬁeaesbﬂgtﬁml I'st() { f(? (j =Qp J<key I ndex_count ;

j++) { fragm?..; GeSEr Of Key_—aesetrptor } 16- rndex—contather 16
key index_idéntifi eﬁe@&eﬁcfiéﬁ?f(? ndex count - spedifies Phe numher of all the

transmtted Heys, i.e., tihdex oenthieer of indi ces|for tHé entire XM.|docunent.

fragment _des¢riptor Pattrtocatiomjof tagget fragment3 to be 5
i ndexed. Whene the %tl,hl(f ’(lfe'{ﬁ?orérmilnn of _the fragm§nf s expresged as

}

key_index_count: specifies the number of all the transmitted keys, i.e., the

number of indices for the entire XML document.
fragment_descriptor(): describes XPath location of target fragments to be
5 indexed. Where the location information of the fragment is expressed as
predetermined codes , the same type of fragment as the standard fragment type in
Table 3, to be shown later, can be described. The type of the fragment is not limited
to the standard fragment type of Table 3, and the fragment can be shaped as random
as possible as far as its shape can indicate XPath of the fragment to define the keys
10  (for example, a part may be Xpath but the other part may have encoded code values).
key descriptor(): describes XPath of the key within the XPath location of
the group of the target fragments to be indexed. Where the location information of
the key is expressed as predetermined codes , the same type of fragment as the
standard key type can be described. As described above with reference to the
15  fragment_descriptor(), the type of the key is not limited to the standard key type.
index container: identifies the container in which a specified key index
(key_index) section exists.
key index_identifier: identifies the key index (key_index) section within
the container specified by index_container. The key index (key_index) section can
20  be identified in a unique manner in combination of the index container and the
key_index_identifier.

2. Fragment Descriptor (fragment_descriptor)



predeterm ned codes , the sane type of fragnent as the standard fragnent
type in Table 3, to be shown |ater, can be described. The type of the
fragnent we 2net01b33ai ted to the standard fragnent type eCTEe/®@140and t he
fragnent can be shaped as random as possible as far as its shape can
indicate XPath of the fragnment to define the keys 10 (for exanple, a part
may be Xpath but the other part may hav® encoded code val ues).

key descriptorQO describes XPath of the key within the XPath | ocati on of
the group of the target fragments to be indexed. Wiere the |ocation

i nformation of ﬁﬁ%mR@;Ld‘?S@ﬂE‘é@w eBoEley 8 S%Wéﬂ@t@rﬂ@@déﬂg epsilic bits (Whidane type

f f h d ab
i th rof or dcot gfeord 28 4P dapichied B8 o pnF PSR AT IR W BF Shot

linmted to ddiRafl R tHRYrdieetly udcadsnd £4aRd sdoietimel & Sidldnire @8pdbiteof
container in which a specified key i ndex key_ |ndex3 section eX|sts

key_i ndex_ideseritiig &Path aenddifipnsd infosmitéon fekdies 0 l&b«y meﬁ:w@i@ fragaenitdypewi t hi n

t he cont ai ner, i ed by dex ont ai ner, The. dex)
sectionca ﬁ?@‘Pg’ Il%lé‘ﬁ? WReTG TR TR P ‘?nlsc@ﬁEF g{}r’fvﬁl??%ﬁ % he

i ndex cont aideferARE M%n'feé{nd ﬁﬂﬁXX'Pgﬁlnfo'r fth@kelevant Ms&gd@Hed Q@a%%[e'npisor
(fragnment descriptor) 2004/ 010334 PCT/ KR2003/ 001409 18 “fragnent

descri pt or (irmghiasely describedt r uct ure of encodi ng specific bits (which my be
encoded’'to arbitrary bits such as 8 bits, 16 bits and so on) relative to
the standard fragnent type frequently used, and at the sane tine, a
structure capable of describing XPath qcﬁ lggdl tional information relative
to the net adg}_t_a_f__[_arg_menL type 5 defined by the user. That 1s, where
fragment - desdri pt oSYREIX OkFF' ., it indi cat es (No. efddits ehamgadle) r agment , and

t hus, XPath flor thqzragglgﬁyaggcngﬁ@@ {defl ned firagment is imediately

descri bed. Table—2-Syntax Bi-ts—changeable)—Ffragrent—deset i ptor (
fragnent _type 8 if (frg{,\fﬁé}‘?’fn—% == OXFF) 3
if (fragment type == 0xFF)

{
fragment xpath ptr 16
b
}
10 fragment_type: represents the type of fragments to be indexed. Encoded

values are assigned to standard fragment types frequently used. If fragment type

has an encoded value of OxFF, fragment xpath ptr is added as additional
information.

Table 3 illustrates encoded values for location information of the frequently

15  used fragment types (hereinafter referred to as ‘standard fragment’) when a search is

conducted in the TV-Anytime. However, the standard fragment types and the

encoded values in this embodiment are not limited to those illustrated in Table 3 but

can be extended in accordance with applications.



{ fragnent xpath_ptr 16 } } 10 fragnent type: represents the type of
fragnments to be i ndexed. Encoded values are assigned to standard fragnent
types frewoentdoiozssed. |If fragnent _type has an encodedPCalKR20aH00QWBF,
fragment _xpath_ptr is added as additional information. Table 3 illustrates
encoded val ues for location information of the frequently 15 used fragnent
types (hereinafter referred to as "stamngard fragnent') when a search is
conducted in the TV-Anytine. However, the standard fragnment types and the
encoded values in this enbodinent are not limted to those illustrated in
Table 3 but can be extended in accorkd®c® with applications. WD

2004/ 010334 PCT/ KRZ003700JRd9 1 Taqu)egcp@hH@ Description | Ox00 Not

Desi gnat ed Ox01 Priogrampnformati wm_@xaz_agupl_m_gﬁrmt i on fragment
0x03 Creditsl nfor ﬁat i on $¥0gnent | 0x04 Mutdipsignriedi ew fragnent  0x05
Segnent | nfor mati on Tragnggf; O0x0 SerVI}I'f@éraR@f{mﬁﬁét% f}gg@&lﬁgnt 0x07
Br oadcast Event fr agmrent —OxEE-User—dei-sgnated-fraghent OxCE Reserved

Ox10- OXFF 3. Key Descri pQ’%QZ (key | descr|(%PBPI)1f°rR@9°’a§§%meﬁtorO provi des a
structure of encoding Togafi on infor matdeditPhformation fragment

0x04 ProgramReview fragment
0x05 SegmentInformation fragment
0x06 Servicelnformation fragment
0x07 BroadcastEvent fragment
OxFF User deisgnated fragment
0x08-0x0E

Reserved
0x10-0xFF

3. Key Descriptor (key descriptor)
‘key_descriptor()’ provides a structure of encoding location information of
5  the keys having a high frequency of use (hereinafter referred to as “standard key™) to
specific bits when a search is made, and at the same time, a structure of describing
the key type defined by the user in XPath. For example, if key descriptor is ‘OxFF’,
it indicates a user-defined key. Thus, the XPath is described as additional

information for the user-defined key.

10
Table 4
Syntax No. of Bits (changeable)
key_descriptor() {
key type 8
if (key_type == 0xFF) {
key xpath ptr 16

b

¥

key_type: represents the type of keys to be indexed. Encoded values are
assigned to location information of the standard key types frequently used when a
search is conducted. If the key type has an encoded value of ‘OxFF’, the

15  key xpath ptris added as additional information.



5 the keys having a high frequency of use (hereinafter referred to as
"standard key") to specific bits when a search is nmade, and at the sane
time, a swourotares3sf describing the key type defined bycrherzeoiiomm XPat h.
For exanple, if key descriptor is 'OxFF', it indicates a user-defined key.
Thus, the XPath is described as additional information for the
user-defined key. 10 Table 4 Syntax No.p@f Bits (changeable)

key descriptor() { key type 8 if (key_type OxFF) { key xpath_ptr 16 }
key type: represents the type of keys to be indexed. Encoded val ues are
assigned to | ocatepxpath grinatfeontoahe tdieivetmrtdanolvise ih theARsmEREIPSRFY used
when a searﬁ:h is condu t?d. If the key type has an encoded val ue of
"OKFF', t he Ne9IRMSed 3G ket i s added as additional information. WO
2004/ 010334 PCT/ 4 e ]ﬁw@ tr: fers t he rel ative
path invol ved i nﬁﬁ%@? ﬁegglﬁe%?bogég%lﬁ’% hi}h goe 80%6?@(’:?115:5 t?’ﬁihekgﬁl?éa\r t he
present enbhelysneve, noalbeérosighifiddeit evitl agashdemtdodisthhiomhe eho Bl 8RS Gr keys have
not been_specified, it wil]l be understood that the encoded val ues for the
5 standa?d Rfévéetfg ¥ tasiehavest sigeatyre simila foapncpdingnefolie ipgofent tyme$ oéignent
types of TagLgs3. 4. Key Index (key_index) section Since the definitions
of the key indlex'(key_i ndex) section and the sub key index (sub-key-index)
section are the daKey Bfiek (lageindef)iseain N the key index art 10 reference,
the detail ed description thereof will be omtted. Table 5 Syntax No. of
Bits (changeabl epince the definitions of the key index (key_index) section and the sub key

index (sub_key_index) section are the same as those defined in the key index art

10 reference, the detailed description thereof will be omitted.

: Table 5
Syntax No. of Bits (changeable)
key index() {
key index identifier 8
for (j=0; j<sub_index count;
JH) A{
high key value 16
sub_index_container 16
sub_index identifier 8
}
}

5. Sub Key Index (sub_key_index) section



key index() { key_index_ identifier 8 for (j=0; j<sub_index_count; j++) {
hi gh_key value 16 sub-index-container 16 subindex identifier 8 } } 5.
Sub Key Iwoexo4mEoud34key-i ndex) section WO 2004/ 010334 PCPCEKRICOG/@040409 21
Table 6 Syntax No. of Bits (changeable) sub_key_index( {
sub-index-identifier 8 for (j=0; j<reference count; j++) { key value 16
target container 16 target-handle 16 31} Hereinafter, the nmetadata
structure defined by the syntax described above w | be discussed with
reference to FIG 8, in which the netadata is expressed as 5 segnents of
the index information. The key index thk(ikey i ndex_|ist) section 110

defined int e Ind@;ﬂﬁ ucture provides a st b tr-an [t ed
keys. The |i st—inch é]EJ{mIJ nformatiaon defini \:Nloecj ]%lt’( C&a agﬁ ocation
i nformation df the Supkpyeimdexd { agnent descriptof) and/or location the 10
I nformati on gf the ke G55 ). the togatiomgr nformation e
fragnent or t_h.e_l_gg_a_t?/n(néﬁg]mym ﬁehﬁ%g;f the keyimay be sel ectivel y{ encoded,
or they for (j=0; j<reference count; j++)
{ -
key value 16
target container 16
target _handle 16
3
i

Hereinafter, the metadata structure defined by the syntax described above

will be discussed with reference to FIG. 8, in which the metadata is expressed as
5 segments of the index information.

The key index list (key_index_list) section 110 defined in the index structure
provides a list of all the transmitted keys. The list includes key information defining
each key (i.e., location information of the fragment (fragment_descriptor) and/or
location information of the key (key descriptor); the location information of the

10 fragment or the location information of the key may be selectively encoded, or they
may be encoded simultaneously depending on embodiments of the present
invention) and identification information on the key index (key_index) section 120
to be described later. The XPath of the metadata fragment is a path for the root node
of the TVA metadata XML document, i.e., an absolute path, in the same manner as

15  in the conventional index structure, and the XPath of the node used as the key, i.e.,
the XPath of the key, represents a relative path of the key for the metadata fragment.
The XPath of the metadata fragment and the XPath of the key in combination
represents location information of the key for the entire XML document.

In the present invention, the encoded value of the XPath for the metadata

20  fragment (that is, location information of the fragment group) and the encoded value

of the XPath of the key (that is, location information of the key) are respectively



may be encoded sinultaneously dependi ng on enbodi nents of the present
invention) and identification information on the key index (key_index)
section MO0 200401b334descri bed | ater. The XPath of the neradtaiReoéy@gsent is a
path for the root node of the TVA netadata XM. docunent, i.e., an absolute
path, in the same manner as 15 in the conventional index structure, and the

XPat h of the node used as the key, i.e22 the XPath of the key, represents
a relative path of the key for the nmetadata fragnent. The XPath of the

met adata fragnment and the XPath of the key in conbination represents

| ocati on i rsfayedrat then' fegmehte déseyipfont sagneenénd 1 mad XM ‘kéy cdasetntor’ segmbet pr esent
i nventi on, 1(t;?e encoded value of the XPath for the netadata 20 fragnent
(that is, I'cgéation information of the fragnent group) and the encoded val ue

of the XPath of Ahg.keye GbARL wire 1RG4 Mol BRhE @ragmeh@ﬁn&eg/}hear e
respectively WD 2004/ 010334 PCT/ KR2003/ 001409 22 stored in the

' f ragnment - des dnfopmetion sedribnstadddd dragntehetypkevhidesciréquently usslgthent is 112, As
descri be above, ere | gcation jnformation of the fragnent, a the key

i nf or mati oP1PYdest 2pnenceted,yalig @aﬁﬁﬁﬁhﬁeﬁ‘ﬁ@r%\ﬁ?‘ﬁ‘ﬁsﬁl%gﬁ%é@@ﬂ?&& ted,
there is ' & ]gggcg. o] }E?JH i ng the
XPat h for 3“%5%% grgépgﬁfdr%ggxﬁ rr%ﬁiqx %@%&&%@g@# %P_pt r JOI\%B%' hA%)E edet gralr?l ned
codes. As tfhgnshangtpéd frefiiangiyented yihes fare e rixhmples qaogratme iefoanstidror

exanpl e, programinformation (Program nformti oné, pr ofgr am group .

i nf or mat i ofPraErERpemmatiap: | Bipgrangr Spup  infarmatiag: i(BroypdHeEmatioRd.orckedil on)
program revigw (Prog i . seg 0] r i .

( Segmnent | nf%ﬁ)r%q%‘ g%%){&g@gé@gl\gé O@Veﬁ{w% rofaé ce\{gt @é%r? R e‘s“ee?v\)/’l cse(e’gment

i nf or mgi oNnfoP@ENGE e{SREMERMifbemtioand Hrb&ichitk everdtf (Bloadodsmvent)f sehgcoret adat a
fragment for these fragment types can be sinply expressed as an encoded

val Ue, t he infymptiendSeicehéomswaiosh andr the koot Kcthe aXBath bl tiecatatsta
Therefore, in the.index structure according to the presen nbodi nent, the
15 pat - o EREL A SPTHPS FHCE LY S ARSI TR e
encoded Valydgheath thB8karst o et mEdasthesdE Rdu@dd of the encoded val ues are
not assigned to the fragnents and sone of the encoded val ues (e.g.,

OXFF') are assiTmeefotep int He indet adfedturef acaguding o the pdesktnthedbdsimenie theser, to
ther ebyl Sal l)?%&l ho? tﬁg %{an e?rd arrclieqiactia{te(l) I}%lglr%nt is encoded to a predetermined encoded
value and then stored. Furthermore, all of the encoded values are not assigned to the
fragments and some of the encoded values (e.g., ‘OXFF’) are assigned to the
metadata fragments as defined by the user, to thereby allow the user to additionally
define location information on the metadata fragment by means of the XPath. In
20  this regard, an additional area (‘fragment xpath ptr’), for example, by which the
XPath for the metadata fragment can be designated is provided.
In the embodiment in which fragments are encoded in accordance with Table
3, the location information on the metadata fragment among the key information has
such encoded values as ‘0x01°, ‘0x02’ and ‘0x03.” The location information on the
25 metadata fragment encoded to °‘0x01° indicates the XPath of the ‘program
information (ProgramInformation) fragment.”  Further, where the location
information on the metadata fragment is ‘0xFF,” it means the metadata fragment
defined by the user, and thus, an additional area for enabling the XPath of the
metadata fragment to be designated is provided.
30 Although the above embodiment has been described with respect only to the

metadata fragment, the same will be applied with respect to the key for the metadata



define location information on the nmetadata fragnent by nmeans of the XPath.
In 20 this regard, an additional area ( fragnent xpath ptr'), for exanple,
by whi ch wbeoo(Rai3h for the netadata fragnment can be de®CHAR206B/10$3409

provi ded. In the enbodiment in which fragnents are encoded in accordance
with Table 3, the location information on the netadata fragnent anong the
key information has such encoded values as 'OxA ', "0x02' and " 0x03.' The
| ocation information on the 25 netadata fragnent encoded to 'OxA"’

i ndicates the XPath of the "program information (Program nfornmation)
fragment.' fragodner Asdrcfrenuehidy beddteypencoded wilurtcamhe desigraéednfior astabut

f is 'OxFF, ' i h d f ... defi.ned b h ,
and 1 hus,  dhe seencerionbPALSl PKBRABI A uttHp IXPATHOBNT IR RN
fragment t O%ogﬁr\%gfh%%tet%ﬂnin%dp{faﬁi@ ff seﬁgaﬂcfdgﬂihgﬁ}/ UBSRhOUR RPRAGLMENt has

been descri respect only to the netadata Traghent, the same will
be applied thetByr ahpeatoditg bhthekePath of thcheformicatatal MO228004/QHERB4nd

PCT/ KR2003/ 001409 23 fragmant. As the frequent|y used key, encoded val ues
can be desi@nsneadinenf theXPathaf the ey caphe &ned Smltanepasly obiidepradgily. cannot  be

used. In additi if the d J C i - r ﬁﬁﬁl al ue,
the user can ad rlthgﬁ% Iieyth glge&gﬁlg? %%tsﬁg{e%#g@%{ 411%?%@@ Ef(:abit: esr%gg}(l:é(;di ng of
the XPath ofgehtifcatib®@fgoBRticanadtheEiegdadex (kepdnaux) sedtidnSl 20he eadickely g of t he

XPat h of the key can be used_si nmul t_ane_ous{iy or independently. _ Furthernore,
the key i ndex dpscgibeq kasgr (irsdethe| ostaines ddentifier inforadipy (coptpgdd) of the

identification.informtion.op the .k ndex ey .ind ion . of each
key to be %g%ﬁrbsgqpqga Sl ey lflﬁéé‘_ igﬁflgfi‘“{lxg _rsg‘lﬂ%ﬁ)é1 nflzlf}% ?@f?(&#’n or %é I on
(contaifer bl tfGmaGomt aimer cotiffidrMdehied: ShfbrindBok end i thel ey (ik@yx | ndex)
section 120, and the key i'ndex 10 identifier information). The container
i dentifier idehifierstfoomataydare espretjvalnstesed indenimdex exoniajfesr seamicohansy @
respectively stored.in.an, 'index:container' segment. an :
TRy i ndex. |eRABF deniBEs SRRt it Dk By e e Sk E%?Sjcﬁa%%l_?-i st)
section 110. Singg L iRASX (s emdbndsikion eid aRa 188 and ehenasb key
i ndex (sub key_lgncciel—(kg%e ls(%‘@é/t i on 1%14(535ar e }?he sane as described i 2 t he key
i ndex art reafhbrieycindex)kbctidrel eme thephineras dheribed inthé kepmdoxitt refdrendhe | ndex
structure including the encqq%d ke%{ A nformation will be described
15  the description thereof will be omifted.
The index structure including the encoded key information will be described
in detail with reference to FIG. 9, which illustrates the index information.
FIG. 9 shows the key index list section 110 in which the XPath of
‘BroadcastEvent’ fragment for the Service Id is encoded to ‘0x07.” Herein, the key
20  index (key_index) section 120 and the sub key index (key_index) section 130 are the
same as described with reference to FIG. 7.
The index structure described above is very effective when the keys related
to the frequently used fragments types, e.g., ProgramInformation, GroupInformation,
and BroadcastEvent and so on are used, thereby reducing the entire overhead in the
25  apparatus for searching metadata.
FIG. 10 illustrates a method of providing an index of metadata having a
structure according to one embodiment of the present invention as described above.
Indices of the metadata according to one embodiment of the present
invention can be generated by the provider 200 providing, for example, audio/visual

30  signals.



in detail wth reference, to FIG 9, which illustrates the index
information. FIG 9 shows the key index |list section 110 in which the XPath
of "~ Broawoast#aessy’ fragnent for the Service Id is enc®dekRr2003/@xH9. '
Herein, the key 20 index (key_index) section 120 and the sub key i ndex
(key_i ndex) section 130 are the sane as described with reference to FIG

7. The index structure described above2i#s very effective when the keys
related to the frequently used fragnents types, e.g., Program nformation,
G oupl nformati on, and BroadcastEvent and so on are used, thereby reducing
the entire overHafdmahon lee copBnisp i s uretddata, e ars iroagssedtandafagmpentG. 10

i |l ustrat . met hod..of i i i nd f. dat a .havi truct
nccordi ng. torE Gmthivede 0 B (50K hRhFET-E Rt Dettiove.
I ndi ces of ﬁéﬁnéﬁ?bﬁ%&t@orﬁﬁ%ﬁﬁﬁﬁﬁﬂ of thedd®) STRRAINEBM 0 thel MAIHESHMNbe

i nvention can be generated by the provider 200 providing, for exanple,
audi o/ vi suainclud@l igithn aletadatd @0 #a0 k0 BSernRETH KRAGOSY Gk 488mpR4lokcatfomr mat i on

on contents, .that is tadata, |js first_process nafra asis as
Saserban Spbudates Shy Haameppind DetidsribiBnatenonie Sy s EBaraL (S t e
fragment org,l ' [ i On: ' ' t fields
e 1 1 R Bl oD (BB ARl EEMY otado SR I BRI M| €1 e
key (for exampiitating deakéeyobelong i docativh dnfoahatidre of thegkenis aihhel stardbidon

information_of the key) is encgded (SZOC};?W.ﬂ In other words, where |ocation
i nf or mat i onfegmenk &ynsetrHhe standard ke per Botiuef ovhish eandle encoded: itha loeafipn he key

bel ong or | I | r } .S af: fra nt type
or the st andraedy b ST e dom lor ool indohEaThPRRL oy, RO IR
i nf or matG onxPitht e theehadkalat fiaggeBinor Ghe tXkath asfatlieoRey A§ Gho@iedo @e t he

key, i.e., the 10 XPath of the netadata fraggent or the XPath of the key is
encoded t o PRéterprirfercedqrivabe detexymplge the oproadeapippeent t BeoadspsBrrmblst event

(Br oaicast gt 1 EAGTRRS, ‘SYERSRLRI0N L, Y b, Loy Coedmet T e on
of the key instalt@h fia@8ieht bi @t Ryatiditinfeneadedrvad Uep is hbeidkayfidanbpiwat i on
expressed with XPath is designated as in the 15 conventional art.
encoded values, the key information expressed with XPath is designated as in the
15  conventional art.

A key is provided by use of information constituting the fragments, for
example, information on ‘Service ID’ (S300). Then, sub key index (sub_key index)
sections 114 are provided by key as provided above (S400). The sub key index
(sub_key index) sections 114 include therein the values of the keys divided by a

20  predetermined range, whereas the sub key index (sub_key_index) sections 114
include therein metadata fragment identification information corresponding to the
values of the keys (that is, the container identifiér information (container id) and
fragment data identifier information (handle value) respectively stored in the
‘target_container’ segment and the ‘target container’ segment of FIG. 8).

25 The key index (key index) section 120 containing the representative key
value representing the values of the keys divided by a predetermined range is
provided (S500). For example, the representative key value (e.g., 509) indicating
the predetermined range (e.g., 500~509) of the Service Id is included. The key
index (key_index) section 120 includes therein identification information for sub

30  key index (sub_key_index) sections 114a and 114b storing therein the values of the

keys divided by the predetermined range, wherein the identification information



A key is provided by use of information constituting the fragnents, for
exanple, information on “Service ID (S300). Then, sub key index

(sub- key-wocendo1033ect i ons 114 are provi ded by key as pr @¢irgeboesnmy9( S400) .
The sub key index (sub-key-index) sections 114 include therein the val ues
of the keys divided by a 20 predeterm ned range, whereas the sub key index
(sub-key-index) sections 114 include tyerein netadata fragnment
identification information corresponding to the values of the keys (that
is, the container identifier information (container id) and fragnment data
i dentifier icnfmprismt thencanieemel! elentafiarelnformapec t(Eodivers Id)r@dthie Nednbner “thar get
cont ai ner' ;g rIleﬁ’tG a q the "target container' segment of FIG 8). 25 The
key index ( 8" egklg e (SpbokFomdgrniestion kestprredrandethe sub key kudex val ue
representin AkdES i yided by a predeterm ned range is
provi ded (Sg%%i)hﬁeelégg exggr%flge‘,t%t‘ﬁg%?é%i%sent ative key value (e.g., 509)

i ndi cating the fhedey éndexriad(kegnipdex gisy .sectﬁﬁqaﬂ%haﬁfgingh@y feoMhARnlA 1S

i ncluded_ The key index (key_index) section 120 includes therein

i denti fiéat ipéqYlffeﬁif 3Pt | B8t fisr leemioBoinkerynatinaest (thebfrkgyernt nawk )losttioni ons

114a and 11 ' i | of th di,vi ded. by .th
pr ege'zle gr m ng oﬁ%ﬁ%@?&ﬁ%%ﬁ%&s&@%{l‘é&# ?ﬁilggﬁvé(ﬁedi @ﬁﬁ%ﬁh¥gl?fg\7@%6%ﬁ‘%010334
PCT/ KR2003/ @Adodied locaBos affbinh&Ra dffies Saimiahk Betheiedemticdlb&kioh MBHIRINYT |

(container id) of the container in which the sub key index (sub-key-index)
section is $Rokedinghe stapeols §BOk existsnihestocatign inforation afayvenmtckpressad ashown in

FIG 8. The key | X, |l4ist ey.index l.ist) section 110 arrangi key

i nf or mati on egcs e@ @%?eosv\ivfaeé]dthgE{gé@&f(ﬁgkge&%pg&ﬁﬁ S?Ft’ioﬁf]éﬁr%ﬁpf%ﬁpegf Iphe

f ragment 0 andtiepGatdsOthe “brfa@EdREVHD ) Rassd : '

provi ded (S60(§). AtS tr?i S tai me, if t(]%fga&%ﬁtglgg%% t?%’cat |tggF¥ér}$)ollr§%}?riekos§dof t he

fragment or as heX8héodBthetadla ilosationf infarmbiion off thet Fregieyt bn thédositiep of
S200 exi sts, fthe | ocation i nformtj %n ‘ﬁbove,'s expressed as encoded codes
p OF s{i

when the keyM PRGNS PG Ksy FaRqaQt ungyished py1 £8cqded pyalyasadee kew 10

ot her wor ds jphhgatioR QBRSS! in S8R aiBHRAQ) Lo nt in FIG 9 is
expressed zlins ) 0)(1(())7.6' EV\hert—‘}nt he I%clatti onﬁi n tfé}lﬁn’g%l? lcﬂsr%ﬁs(r)e?tg{iﬁe fragnment or the
| ocation inforndheokepf itder Ky (ay index_hie) distivnguiSheditey enapeRd

val ues, .t he.ke infarpati on expressed in XPath as in the conventional art
i's ins e}% ed }c%(en%{ﬁcatlon 1nH)armat10n onr’% e key index (key_index) section 120, in addition to

the key information.

The steps described above may proceed in reverse order in other
embodiments, and the step S500 of providing the key index (key_index) section 120
including therein the representative key value may be omitted depending on the

20 embodiment(s).

Hereinbelow, a method of searching for metadata meeting search conditions
by use of the metadata index having a structure according to one embodiment of the
present invention described above will be described with reference to FIG. 11.

Search conditions are input by the user (S1100), and location information in

25  the metadata relative to the field of the input search conditions is determined
(S1200). Where at least a part of the location information, e.g., location information
of the fragment or location information of the key, is defined with predetermined
codes, the key including the defined key therein is searched in the key index list
(key_index_list) section 110 (S1200), and the concerned metadata is extracted by

30  use of the searched key (S1400).



The key index list (key_index |ist) section 110 further conprises 15
identification information on the key index (key_index) section 120, in
addi ti on WO 200418033y i nformati on. The steps described alPoT&KRea§3/1oeeced in
reverse order in other enbodinents, and the step S500 of providing the key
i ndex (key_index) section 120 including therein the representative key

val ue may be omtted dependi ng on the 2@0 enbodi nent(s). Hereinbel ow, a

met hod of searching for netadata neeting search conditions by use of the

met adat a i ndex having a structure according to one enbodi ment of the
present invent i orhedieicef exdactinteohe conderned anciedaia, i 400, womprisesfthe stapeof o FI G
11. Search congditi

: ch condi tipons are tiﬁguge b%lt he u,gerthges éLlfl)O%) iﬁnd iI ocation

i nf or mat i ot TRHNSANG FRPreRSpaHYs Koy vl gk e seatph Shadifens ifEompattos ear ch
condi ti ons drshélfipessehiafde kéSHA0OInd WRQhRAS the Aalued oPBHelke9foftiiesdaggat i on
information, e.g., location information of the fragment or |ocation

i nf or mat i orcoodlitivhe ikdke key indsii (reyl indexh) seetéated 20,nindesbarchigethe tubekdyey
including the defined key therein is.seatched in th ey index |ist

(Roy t ndox st fuboe Shexh S58n doyreRalite Firevlun Of ie feian disrans
extracted

SOt Rrogos  ETRRe 6@11%'%&2%%%%%%5%%&?72&6? ﬁal%téggi@g Seaidfife thvidde o s1400,

conpri ses tthe ke¢epmeofing sthar charoly tdreliticesr 68 eicat seaeh&dysubal keg neddx ng t he

search conditions .in conparison of the representative key value _and the
range of tH& Prdadesp SeHion. i g EXEALiaB 1B CORGHAT TEALH BY e OREF | ndex

(key i ndex); I i |4 eye I ndex)
section 114@@%&@%3@ ﬁreuﬁg)a ﬁt:fﬁ% tt%gt%(g;ﬁ/gr?lg&t ﬁgyers g%ﬂgg%eée%?te{% édr%t éé% by the
sear chdd r ah¢ Reeby aké Ve tHeeytanchbdieal(Sofl hitRey, sharebhititgmetadaty aladengfhe t he key
meeting the search_conditions jn the searched sub key index (sub

key i ndex) ss@ehicopditiqus is §x¥acist r acti ng t he concerned netadata by use of the

val e of 10 the Bey Bp o@fiefint AT, AERL ArichRAlRILs iR ah RINCABAE | ne
net adat a magé hRadabefragan Ohe kopdiftildels alesto tindseeds dkRFibed diRe] Beat i on
information of the fragnent refers to an absol ute path of
is, the XPath of the metadata fragment (fragment xpath ptr), and the location
15  information of the key refers to a relative path of the key for the metadata fragment
(relative path in the XPath location of the fragment), that is, the XPath
(key_descriptor) of the nodes used as keys.
In the steps of S1410, S1420 and S1430, the steps of searching the concerned
key index (key_index) section 120 and the sub key index (sub_key index) section
20 114, and extracting the concerned fragment proceed by use of the identification
information of the key index (key index) section 120, of the sub key index
(sub_key-index) section and of the metadata fragment, respectively.
FIG. 12 depicts an apparatus for searching the metadata according to one
embodiment of the present invention. The apparatus performs a method of
25  searching the metadata according to the present invention described with reference
to FIG. 11.
The apparatus comprises an input unit 1100 allowing the user to input search
conditions, an apparatus for searching metadata 1200 receiving contents, metadata
on contents or an index of the metadata, a storage unit 1300 storing therein the

30 received contents, the metadata on the contents or the index of the metadata, a

control unit 1400 determining location information of the metadata corresponding to



t he nmetadata fragnent, the keys of which are to be indexed as descri bed
above, that 1is, the XPath of the netadata fragnent (fragnment xpath_ptr),
and the |woaniemnoms i nformati on of the key refers to a PeraRv&/patod of the
key for the netadata fragnment (relative path in the XPath | ocation of the
fragnent), that is, the XPath (key_descriptor) of the nodes used as keys.
In the steps of S 1410, S 1420 and S 1430, the steps of searching the
concerned key index (key_index) section 120 and the sub key index
(sub-key-index) section 20 114, and extracting the concerned fragnent
proceed by ths éielif of the seatelcoddigatsi ioputi fndro e tripohumit 110{e skaeghing dexkey

(key_i ndex) sﬁeaglgflgn 120 p?;%etéhe Sq%\,aéﬁggatprﬁ%%%@ sub@ge aéltzldex) sec%flson and
of the net d9& é‘@‘?’rﬁ‘?ﬁe yolsiels for
searching t t €,

hventi on. HeSBBHRAAGGA Mk 21, 8%%%%%%@2% c%?n%ﬁ{aﬁféﬁé‘nél%eadat a
accor di ng td@ntéitedhrsaiata bynventfitonsaeded ikbednd drhoutpitemérice0 outpuktig 11.

The appar atus conprises an input unit 1100 allow ng the user to input
search Scorthe tgsBh&f theseaish &y Stecontrgl uib0ni ng et adata 1200 recei vi ng

Connents, retadat Qi AkoL8 BB IEkGf cRidRNAIR Hom MShBLAIE Ut !

1300 storlng t her'el recelv ta on t contents

or the i ndexiol10heitEhadaka,of dhe kentomhinediin tHedRbtadsah dndexnitargd liwdelad | on
information of the netadata corresponding to WD 2004/ 010334
PCT/ KR2003/ 90249 9nit 230G.he field of the search conditions input fromthe

i nput unit 1100, éﬁ%ﬁr %}%ﬁ% S (ga}ese?rc g%l?en}n%]t ﬁgac%lﬁm%qg%n e&%géllg{em ped as

| ocation infor A Bart |'ocatiron infornmation is

definedigas HherdERAR&TFWEE sfép@@ det@ﬂﬂmmgt1baaﬂdnrigfohh@nomnﬁ@ﬁelad)frmé adat a
by use of the searched key, and an output unit 1500 outputting 5 the

result of tinpuiseardshedylitione vathin thel metadata (350.0),The stepref sedrching tthellmo
h.t he

conpares the search, con |t| romth
val ue of t hePHRpng he 59 ePfe el?rﬁlég‘ﬁﬁest f’?ﬁ?ﬂoél 5“1’%‘?:{33?8 ’o‘iy]ge © fahlleta% P4 8f age
uni t 1300. g‘w&ubﬂ EnfSbBRRTOE ISBACLY 8 pidieiciiRdabae BPG00Y g st e
enbodi nent 10 the present invention, the step of determ ning | ocation
i nf or mat i onofbokxtrdvgingi ‘éhdccmrbembré metadata by use of the searched key (S1400) are
15  performed in the control unit 1400. Description of these steps have been described
with reference to FIG. 12.
The present invention proposes an index structure providing a simplified
indexing for metadata fragments to search the metadata fragments in a quick manner,
under the environment wherein the metadata is structured on a fragment basis, a

20 method for searching the index information, and an apparatus for searching the

index information.

INDUSTRIAL APPLICABILITY

According to the present invention, quick search for metadata is available

25  and overhead to the apparatus for searching metadata is reduced, thereby shortening

the searching time and increasing the efficiency of the apparatus for searching
metadata.

Although the present invention has been described in connection with the

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

30  understood to those skilled in the art that various modifications and equivalents can



i nput search conditions within the netadata (S 1210), the step of searching
the key containing the code predeterm ned as | ocation information, where
at | east wopas#010334 the | ocation information is defi ned PET/KK803/001409
predet erm ned code (S1300), and the step of extracting the concerned

net adata by use of the searched key (S 1400) are 15 perforned in the
control unit 1400. Description of thesgg§steps have been described wth
reference to FIG 12. The present invention proposes an index structure
providing a sinplified indexing for netadata fragnents to search the

met adat a f rhg withowt deppuiingkiromibescope andisnirit plcthe mvierigrmelierafpiss ten t he

netadata is str ured on a fraqgnme basi s 0 t hod,.f.or .searching the

i ndex i nf orff&RS ‘gﬁge B]f‘?ae“gﬁlvgﬂtb(ﬁ’r Oﬂgdt?eo(%%glg%?ﬁwﬁﬁéﬁ%e ended f8IM8 1t or mat i on.

| NDUSTRI AL APPLI CABI LI TY According to the present invention, quick search
for netadata is available 25 and overhead to the apparatus for searching
netadata i s reduced, thereby shortening the searching tine and increasing
the efficiency of the apparatus for searching netadata. Al though the
present invention has been described in connection with the preferred
enbodi mrent shown in the drawings, it is nmerely illustrative. It will be 30
understood to those skilled in the art that various nodifications and
equi val ents can WD 2004/ 010334 PCT/ KR2003/ 001409 28 be nade wi t hout
departing fromthe scope and spirit of the invention. Therefore, the scope
of the present invention should be defined only by the appended cl ainms. WO
2004/ 010334 PCT/ KR2003/001409 29 CLAIMS: 1. An index structure of

nmet adata conprising: a list of keys conposed of predeterm ned fields of the
nmet adata, wherein the list contains therein location information of the
fields in the 5 netadata, and wherein at |least a part of the |ocation
information is expressed as a



predeterm ned code. 2. The index structure as clainmed in claim?1, further
conprising values of the keys and identification information of the

net adat a worzoepodsdi ng to the 10 val ues of the keys. 3PCTHER20084®%409
structure as clainmed in claim2, wherein the netadata conprises fragnents
divided by a predeterm ned range in a tree data structure, wherein a first
field constituting a first key correspdfds to any one of information
constituting the fragnents. 15 4. The index structure as clainmed in claim
3, wherein the identification information of the netadata conprises

i denti fi catéle®Mf or mation of the fragments. 5. The index structure as
claimed in claim3, i Lon.. | ryamfion conprises | ocation

i nformation of glfirggf%gggﬁégﬁn%g?%%rg’mfﬁgﬁ)?% t field constituting the
first key bel ongslistbf kdys co@ostdtod psddetegiined fRE of Geahét@iata,20 i nformation of
the first field within the first fragnment. 6. The index structure as
claimed in cl ai iviereipferlist gordping gherqin docpeminfgmatipn pbthedisldsindhe hi n t he

dat a St§UCHH&§¢§§ the location information within the first fragnent is
expresséd ina

pf@ﬂ%ternined code. 7. The index structure as clained in

claim5, wherei Ryldreih @fShst @ pRATOF t1Rf locaARntil®hAES ik @Rpleffe@kyRt i ON 'S _
expressed in XPath. 8. The index structure as clained in claim1, wherein

t he predet eredetrsthined@dde.i s assi gned in advance to the |ocation information
frequently used., 9. e.index structure as.clainmed.in claim2, fuyrther
conprising a r resﬁfé??%s)%ﬂ‘@b’r?/ﬁ§ ﬁ%‘n’P %@%‘H{Tﬂ@‘r@erp?‘g’ﬁﬂ@fsé‘?gﬁaﬂ%ﬁ range
of the val ygsmefkeyand 3@6&%1%}6&&0%’%@%(09@@% BRS040, 4R 10. The

i ndex structure as clained in claim9, wherein the representative key
val ue dOnpniabes ofithelkegst one of a maxi num val ue, a mni num val ue or an

i nternedi ate val ue anpng. the val ues of the keys within the predeterm ned
range. 11. The i°ndex rlﬂé?)ﬁrsgu%%‘rec?%lic}?ét&e@ﬁné:raé‘i“ﬂ%vl}”hﬁﬁé? &y metpdatget adat a

has a 5 SthiNELHAEmORE ARG 35 9%&&&%‘?111&1{%-%{1%26 in a tree data structure,

wherein a first field constituting a first key corresponds to any one of information
constituting the fragments.

15 4, The index structure as claimed in claim 3, wherein the identification
information of the metadata comprises identification information of the fragments.

5. The index structure as claimed in claim 3, wherein the location
information comprises location information of a first fragment to which the first
field constituting the first key belongs within the data structure and location

20  information of the first field within the first fragment.

6. The index structure as claimed in claim 5, wherein either the location
information within the data structure or the location information within the first
fragment is expressed in a predetermined code. _

7. The index structure as claimed in claim 5, wherein at least a part of

25  the location information is expressed in XPath.

8. The index structure as claimed in claim 1, wherein the predetermined
code is assigned in advance to the location information frequently used.

9. The index structure as claimed in claim 2, further comprising a
representative key value representing a predetermined range of the values of the

30 keys.



12. A nmethod for providing a netadata index including a |ist of keys
conposed of predetermned fields of the netadata, conprising: providing the
pr edet er vpedodiiie’sds of the netadata to the |ist of thePkEgsR2003M0e400i N t he
l'ist includes |location information of the fields in the netadata, 10
wherein at least a part of the location information is expressed wth a
predeterm ned code. 13. The nethod as 8Dained in claim 12, wherein the

net adata i ndex further conprises values of the keys and identification
information of the netadata corresponding to the values of the keys. 15
14. The nmethod a$.cl aiheeadexnstegchirmag glai lainy hevhaseindbe wpesappiEes

fragnments divi d?d b%rpa ,greagel%esrtnéingeo gana%e 1iln aahger ee_data stvrlute:t ure,
wherein a f eP’s¥aueTF Bn Bristrut ng a & r&e\ﬁ/ cOrarglé%lgﬁl& ?8_ a%yanpne of

i nformat i onpeeRsdibte WhiuBAnidag thd vAGERTIS kelSwithRethepldieftrameg kaigerd in claim
14, wherein the identificatron 20 information of the netadata conprises

i dentification ildf or rkhe iodexoftruchue fis elgimeastis claimel, Whiseeimhtetnortadega basai med i n

claim14, wherein the Locati i.nf tion conprises location informtion
of a first %*%%?ﬁm?tad%ﬁ%ﬂ&ﬂﬁél?%&g field constituting the first key

bel ongs within the daf anshbd FUpRvait h0OG8hIAR ihdOMERIGR a 118f of 'i@;(J i rst
field within the first fragnment. 25 17. The nethod as clained in claim 14,

wher ei n ei tdoarposéreof predetéronned dldy ofsthée owtadatah¢amprisengdat a structure or the

| ocati on infornatio.g,wihhi n.the ‘ficﬁgtld fg ment.is eﬁéﬁzes% d.in the

predet er mi ned cddevidipg thepredpermingd helds phi tagata fodhiistel t &in at |east
a part of the | 0calihofe hAIARIOMDS ifSREARASE tidtickRohne iials, The
method as clainmed 1n claim12, wherein the predetermned code 1s assigned
in advamce to thehdreinait teasti afmriref it 16cadop anforpaticeds e¥Re@004wHH G334

PCT/ KR2003/ 001409 . 31 20. The nethod as clained in claim 13, wherein the
met adat a i nFedetermipgdfodeconpri ses a representative key val ue representing a

predet erm ned rapge the h{éﬁlo\ﬁagy%ﬁailﬁéd thtf'et‘:la!ﬁ%yll wherein the metadata index

further comprises values of the keys and identification information of the metadata
corresponding to the values of the keys.

15 14.  The method as claimed in claim 13, wherein the metadata comprises
fragments divided by a predetermined range in a tree data structure, wherein a first
field constituting a first key corresponds to any one of information constituting the
fragments.

15. The method as claimed in claim 14, wherein the identification

20  information of the metadata comprises identification information of the fragments.

16. The method as claimed in claim 14, wherein the location information
comprises location information of a first fragment to which the first field
constituting the first key belongs within the data structure and location information
of the first field within the first fragment.

25 17. The method as claimed in claim 14, wherein either the location
information within the data structure or the location information within the first
fragment is expressed in the predetermined code.

18.  The method as claimed in claim 16, wherein at least a part of the
location information is expressed in XPath.

30 19.  The method as claimed in claim 12, wherein the predetermined code

is assigned in advance to the location information frequently used.



21. The nethod as clained in claim 20, wherein the representative key 5
val ue conprises at | east one of a maxi numval ue, a m nimum val ue or an

i nt er nediwDeowalioss4anong t he val ues within the predet er rChaR20e3®240922. The
method as clained in claim12, wherein the nmetadata has a structure of

met adata as defined in TVA. 23. A nethod of searching netadata, conprising
the steps of: 10 (i) determ ning |locatBbn information of a field of search
conditions input by a wuser, in the netadata; (ii) searching a key

contai ning a predeternined code as |ocation information, where at |east a
part of the | oca¥ on Ther sicthedi e clagnefin sldmal3,t weerpinethet metatlatedndexode; and

Lo L Do G e RGP E VRS R SRR S, 2

val ues of tdeviay embe keentification information of the netadata
corresponding to the values of the key. 20 25. The nethod as clainmed in

cl ai m 24, wher eid. t helemgdhat @s cdaipeil s slaithr24g rderein dhevicgedesgtivae key

pr edet erJm ne(il ran!ae,i n atriree dataf structure, erein the field

constit ot i NG HehEORBYST ot K250 988 o2 X BHE: o len 1o MHEITER YIS OF t4t i ng t he
fragments. 26:mddife RlBhoRs thd AlIERAvit }led)rfefEminagsfded the
identification 25 information of the netadata conprises identification
information of t3% frHyrertl®d a ¢laididk inetaiod] 23 swidreinnthe metaddtaihas 25,
wherein the Iocatif?n i nforrrg%io .c%g%ri ses location information of a
fragment t SUHAVERC AR PHIEERSIR {)¥ ng the key bel ongs within the data

structure and | ogati of i Of S8k QRinetn of k LI cT . fragment. WO
2004/ 010334 PCT/ Rr2003 SE10S 45t e%?e% aﬁeﬁjﬁgré%%%mg{géeﬁi’ﬁgg in claim 27,
wher ei rei t her t(eletandtingtocatioh Dirfomiation ok fieldoftdesrch @abidigdisuapuibg aor t he

|l ocation information within the fragment is expressed in the predeterm ned
code. 29. THELHRtRERFtadat%| ai ned in claim 27, wherein at |east a part of the

(i) searching a key containing a predetermined code as location information,
where at least a part of the location information is defined as the predetermined
code; and

15 (iii) extracting a concerned metadata by use of the searched key.

24. The method as claimed in claim 23, wherein a metadata index comprises

values of the key and identification information of the metadata corresponding to the

values of the key.

20 25.  The method as claimed in claim 24, wherein the metadata comprises
fragments divided by a predetermined range in a tree data structure, wherein the
field constituting the key corresponds to any one of information constituting the
fragments.

26.  The method as claimed in claim 25, wherein the identification

25  information of the metadata comprises identification information of the fragments.

27.  The method as claimed in claim 25, wherein the location information
comprises location information of a fragment to which the field constituting the key
belongs within the data structure and location information of the field within the

fragment.



5 location information is expressed in XPath. 30. The nethod as clained in
claim 23, wherein the predeterm ned code is assigned in advance to the

| ocati on wofoe4nadizan frequently used. 31. The nmethod as PCiraiReeaB/ om0l ai m
24, wherein the nmetadata index further conprises a list of keys. 10 32.
The nethod as clainmed in claim?24, wherein the nmetadata index further
conprises a representative key val ue r&presenting a predeterm ned range of
t he val ues of the key. 33. The nmethod as clained in claim32, wherein the
representative key value conprises at |east one of a maxi numval ue, a

ni ni num val ue or28%an s mﬁl@ﬁn@dP]&ﬂ@ed\/éﬂ @éal@n%ﬁg“’ﬂlhl@lmaﬂhfeﬁhw lopationt he
predet er m T I ai.nmed erein the

net adat a hasf(?(j)glm ay Wgﬁllﬂlrﬂele ggtaggr? %fat 1 thelogatian ]3) 1%)5(_1\%1@&@ AEPHEt hod as
clained i nlgg}q;rggsa&nm{e%f@yeﬁnhﬂ@dg@@p (ii) of searching the key conprises
the step of searching t key containing the predeterm ned code 20 defined
as | ocati on | nf ci’t9mat i e inathad les\cldined indedaimn 24)whaseiatatdeest afmrief then i n t he

dat a struc ocatlonl ion in the fragment is defined wth
t he préde ?fggéﬁénl%}{prﬁ% ngﬁ%[h as clained in claim35, the step
(iii) of extr aCUOng R mEMbAHALBInSRARI dIARS23, hﬂle?&ﬁ‘@ﬁe Bedetérihéd bodb)
searching a value of the key meeting the input search conditions anong the
val ues of tlhﬁsmduroad)@ncmmethekd)cmomlh‘é)rmeamrcﬁeqilehéyusealnd (ii | - 2) extracting

t he concer ned t adat of .the sear val ue .of _t he 7. The
met hod as cl ai g&’c} ﬁ} a\}{‘rﬁ%@g a8, Hafmsdn iy f m%t b "(’l?eir?mlt)hed’fleta@éaé hing a

val ue of tt}gﬂf&)&of}gﬁ I'Séﬁghgtta@kéﬁput search conditions anong the val ues of
the key to be Inde the searched key conprises the steps of: WD

2004/ 010334 PCT/ZKRZOOEdeOﬁmmﬁ as3Qaisecal nhc]agna24r eplieesianhatmateddteyndeal ue

meeting the ut search conditi.on HQ searching the val ue of the key
meeting t hécmi't FOTYRISES  TeSeenialing, kevy He r¢pagsenting a predetermined range of
the values of the key.
33.  The method as claimed in claim 32, wherein the representative key

value comprises at least one of a maximum value, a minimum value or an
15  intermediate value among the values within the predetermined range.
34. The method as claimed in claim 23, wherein the metadata has a
structure of metadata as defined in TVA.
35.  The method as claimed in claim 28, wherein the step (ii) of searching
the key comprises the step of searching the key containing the predetermined code
20 defined as location information in a key list where (a) location information in the
data structure or (b) location information in the fragment is defined with the
predetermined code.
36. The method as claimed in claim 35, the step (iii) of extracting the
metadata comprises the steps of:
25 (iii-1) searching a value of the key meeting the input search conditions
among the values of the key to be indexed by the searched key; and
(iii-2) extracting the concerned metadata by use of the searched value of the
key.
37.  The method as claimed in claim 36, wherein the step (iii-1) of
30  searching a value of the key meeting the input search conditions among the values of

the key to be indexed by the searched key comprises the steps of:



values of the key in a range represented by the representati ve key val ue.
38. An apparatus for searching netadata, conprising: 5 an input unit

al | owi ng wousero1b334i nput search conditions; and a contr @CTHR200M®14@0mM ni ng
| ocation information of a field of the search conditions input by the
user, in the nmetadata, searching a key containing a predeterm ned code as
| ocation information, where at | east a3part of the location information is
defined as the predeterm ned code, and extracting the concerned 10

net adat a by use of the searched key. 39. The a? paratus as claimed in claim
38, wherein a nef¥gamy a.lﬁleréssntaéw%ﬁy ¥alge getiasthe Annuh seakghycoadiiions; and

dent 11 catlon 1L RRIHO0IElof i KIPHRATAAn S SSRONCINR2 il L UoS ©f

the key. 40. The a us as c¢ erein adata 15

conpri ses fxraag@reﬁtt@ lm_yvm d eshgbyepresened & elidiepREcrt@n@el Rakiet r ee dat a
structure, wherein the field constituting the key corresponds to any one
of information 3<§onst1fu@amamju&ﬁ?éserar@tgn&ﬁwdamcommesmppar atus as clained in

cl ai m 4Q, wherei tlflc infar of the nmetadata conprises
i denti flgcatl on in 1}’Emal 1'dn ofngt%&se¥{1° mPr‘étnste rqa %Cﬁﬂ(éns (g apparatus as

claimed in claim 4@11trdﬂh@{1ﬁld6teirﬂ1‘ﬁldgoﬁﬂ:hh@rﬂ mﬂahﬁmﬁi bPR HOEPHT BRSsda@gAt i ON
information of a first fragnment to which the field constituting the key

bel ongs wi tdehditiohe idpwtabyt thecuser. einaitles Im@taialta)nsqanﬂlmt kegn coftairieg o i el d
within the first fr t 3... The .appar atu Ialrredln

Wherei n of WHEITREREEHE, diOcsion FEGRRRhoN T, 1t Reb DAl GG o or
the locati qafdn&aa@dsm 'd@ﬁné’& b pRBetbhhkd cfoﬁélgﬁiﬁﬁExﬁa%tlﬁé RhEBRG Y t he
predeterm ned code. 44. The apparatus as clained in claim42, whereln at

| east dOparmet@dlatah:eusdQfdhtsaarcheahk@r rratl on is expressed in XPath. 45. The
apparatus as cl n cl ai m 38, ermned 30 code is

he predet
assigned in adv ce t & HPABERES & ’inﬁ dP # % gh Pelgdady in
2004/ 010334;0%5\[ KR2QARE 004409 keF4arth- 1dgrﬁﬁic§9&§r1ﬁ¥‘dfﬁlaﬁ‘t§1 Jratyze cheafl @i m 39,

wherein the adat a 1 ndex
corresponding to the values of the key.

40.  The apparatus as claimed in claim 39, wherein the metadata
15  comprises fragments divided by a predetermined range in a tree data structure,
wherein the field constituting the key corresponds to any one of information
constituting the fragments.
4]1.  The apparatus as claimed in claim 40, wherein the identification
information of the metadata comprises identification information of the fragments.
20 42.  The apparatus as claimed in claim 40, wherein the location
information comprises location information of a first fragment to which the field
constituting the key belongs within the data structure and location information of the
field within the first fragment.
43.  The apparatus as claimed in claim 42, wherein either the location
25  information within the data structure or the location information within the first
fragment is expressed in the predetermined code.
44.  The apparatus as claimed in claim 42, wherein at least a part of the
location information is expressed in XPath.
45.  The apparatus as claimed in claim 38, wherein the predetermined

30  code is assigned in advance to the location information frequently used.



further conprises a list of keys. 47. The apparatus as clained in claim 39,
wherein the netadata index further conprises a representative key val ue
repr esentwogoa/qnisdet er mi ned range of 5 the val ues of POE/KR2903/008409he
apparatus as clainmed in claim47, wherein the representative key value
conprises at |least one of a maxi numvalue, a m ninum val ue or an

i nternedi ate val ue anong the val ues w 8&in the predeterm ned range. 49. The
apparatus as clainmed in claim38, wherein the metadata has a 10 structure
of netadata as defined in TVA. 50. The apparatus as clained in claim43,
wherein the contfl ubiet appgesiiescireslaimed elaing FPaivhierein theempladefatiaderi ned
code defi ngtd ﬁs | ocat i on.itnggr mation, in the key list, where (a) |ocation
i nf or mat i o -ft ertc}ggpalg?saal&ro P e or (b) location information in the first

fragment is defiqed wWidagpaiy adehphdd HC6lafRdo, wherepl thelMBtaBRMRRAUS as

clainmed in claim50, wherein the control unit searches the value of the
key neeti ndutther ¢ompprisess e agrsescottite ke nsluamenrgsentieg v predetermfedthegekedy t o be
i ndexed byotbhe sea(rééﬁeﬁ key, and extracts the concerned netadata by use of
the val de dP€ VHESSYAPCKSd key. 52. The apparatus as claimed in claim 51,

wherein the contyol unidappAQuiCAHEd & USRS §9.50ALHS: KBlestAhit KBELi ng

the i nput search conditions, and searches the value of ey neéting the
i nput sear chalwordinpiissssatahmsig ondheofval mesmuof vahe, leeynininan rehge or egar esent ed

by Lhe represeLative Koy valien 53, g ShRRL sl S, 45 cai e T ol m3s,
storing therel Byﬁi%?ﬁer]groféﬁéttﬁlf%%tﬁlés?eﬁﬁﬁéd AElaBR 38U Whkeid M meUhRY s 9 the
10 structure of metadata as defined in TVA.
50.  The apparatus as claimed in claim 43, wherein the control unit
searches the key containing the predetermined code defined as location information,
in the key list, where (a) location information in the data structure or (b) location
information in the first fragment is defined with the predetermined code.
15 51.  The apparatus as claimed in claim 50, wherein the control unit
searches the value of the key meeting the input search conditions among the values
of the key to be indexed by the searched key, and extracts the concerned metadata
by use of the value of the searched key.
52. The apparatus as claimed in claim 51, wherein the control unit
20  searches a representative key value meeting the input search conditions, and
searches the value of the key meeting the input search conditions among the values
of the key in a range represented by the representative key value.
53.  The apparatus as claimed in claim 38, further comprising:
a receiving unit receiving metadata;
25 a storage unit storing therein the received metadata; and

an output unit outputting the search result by the control unit.



