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METADATA, METHOD FOR PROVI DI NG | NDI CES OF METADATA, AND METADATAcBhARENdHsNG
METHOD AND APPARATUS USI NG THE | NDI CES OF METADATA 5 TECHNI CAL FI ELD The
present invention relates to an index structure of netadata provided for
searching for information on contents and a nethod for providing indices of
the metatatP¥*Ui¥ a nethod and an apparatus for seaPERKR300BOH4®he net adat a
using the index structure of the netadata. More particularly, the present
invention relates to 10 an index structure of netadata containing
information on a key, at |east a part lof which is encoded so as to allow
information on contents to be nore efficiently searched when the XM

nmet adata for t ¢ g 10 Y i o i (hereinafter
referred to ash@r%’g%rkﬂ?er el n%@%@f@’e@?@sﬁ &F\fAEO ta") is

di vi ded i nt o. INBHFEHOF METAPATA] AN NETADATA STARCHENG METEGXON a 15

fragnment basis, a @gﬂﬂj } agell data, and a
met hod and an ap;ﬁ?ﬁgﬁﬁ“&arc @g’qﬁ@ﬁnﬁaﬁl@ﬁﬁ% he i ndi ces of
net adat a: The present application is based on Korean Patent Application
Nos. 2002-43097 and 2002- 6291%%@@@”{,: ncor porated herein by
reference. 20 BACKGROUND ART The TV-AnytTme Forumis a private

st andar di zat i on Gheprpdentanvention siaits toshéutex istuchep b maatatd PRRdal i t he

ur pose of ' rds _for providi audi oyi sual rel ated services
!On g user-f?%%%t%ﬁg%ﬁén%ﬁgngﬂ CQLiENs %3&)8 ’B@F@o’?‘?ﬁlmﬁ’i‘ & ‘aq%lce? etdreder (PDR)
having a hi gictadath, e Jpecthahald Hi ghags de\detChinSRRGhd @AY usihhgmeal M 25 of
t he services s L0 enaftg%e all the users to view and |isten to various types
of progr ant 9% §TIFTER oL Bh Mefdntgn dfors pakigeady: itrgresspt inpasion asitterio
| Nt er actoVveas @idék eRScturd BF mehBath ickShinfly iRfofBRoh &6l ékéi;?ﬁfﬁ‘fégst 'rsrigba% gesired
n

manner based on the personal storage ‘device. The TV-Anyti orum has
oper at ed VWPRICHGS crepdps s¢ 8% 10 allow deformatide [on, conBlts Jy Heendit redifidentlysi on

i nterfaces/ gophep 8t i i pt.jons. ne at a, I,i ght,s managenent
and protection an%&%e Ilae,%{%?%ia%r grﬁ{etdgél{@gf%ﬁqss‘#%i%ﬁd‘g‘?gﬂeon. Wth 17
Cct ober 200Borum (hereinafter referred to as “TVA”) (hereinafter referred to as “TVA

metadata™) is divided into fragments in an independent unit and transmitied on a

15 fragment basis, a method for providing indices of the metadata, and a method and an
apparatus for searching the metadata using the indices of metadata. The present
application is based on Korean Patent Application Nos. 2002-43097 and 2002-

62913, which are incorporated herein by reference.

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



WO 2004/ 010334 PCT/ KR2003/ 001409 2 respect to the netadata concerned in the
present invention, "lit Draft of Metadata Specification SPO031710@8benpot50
June 2002 has been published. A configuration of the PDRwill be briefly
described with reference to FIG 1. The PDR 100 receives video/audio
signal s ta via a variety of networks 5 such as sky waves,
satelIitgﬂ§é@§éﬁg?hternet networ ks and the |ike fronPQVBRIVIBME9200 for
provi di ng video/audio signals, collects viewing and listening patterns, and
personal tastes of users, if necessary, and transmts themto the provider
200 for providing the video/audio signals. The PDR 100 conprises a high
vol ume storage device for storing therein the received video/audio signals
and net adatrespectie tRDRetddIal @Bcdrond incthe primE nesioapf Vbt dFietsdagr 2age and

reproducti ok t.he Nyt deol.audi i | s, and an _el ectronic program gui de
(EPG appl i gg?ﬁcoa&\lo?ﬁl\f%osgﬁimﬁbneiqggﬁ%ﬁ%fﬁ?%}%h dnetadata for the _
vi deo/ audi o si gAaJoifigufdtidon 65 8E PRRCRIIRIbASH McAilRl 3B Leereh @t Fe Vi deo/ audi o
data, i.e.,_titles of the prograns, programreproduction trnes and the

li ke, throdgs ERRyFG0e 'Yeaél@eufg@ﬁﬁ sighals ped EPEBlADpeicerricyfskowmks N FI G 2,

sel ect s 515 jg.1dgasd : j L4, Vi he-network in real tine

or .reproduges tﬁdg&%%iv €o éﬁtg]i“é étngg%fgtleﬁ\;e:%gﬁié% ?/ndstﬁ%ﬁ]g%ﬂfnﬁ‘ 3 FHEVHfgh vol une

storage devP@ dor prinading valdeltwalio eifmis, tcollabat dewiag and hitagng partean! siasuch as

titles and gé(r)loaﬁ)%%fcésohlf%ro rans, and Ere defined as "data about data." In
a

the TVA mefadata spec Bessargy and, anppity them ethe prayider 20Q fast ruct ure i s

defi ned by pusiding thXMdes/alieEha0 guRIEDR A 06 @@gpﬁs%a high BfumdBidraget N€ standard
by the V\Bcggﬁcci)nsor,tiggfor pronoting standards for the XM.)7 and the

semanti cs OF FiopRg teregy the reetved gider/mudio srgmaliradanetedatin®he 8DARr e al so
defi nedg Theo B r L& r,e configured
TobafLe kR 20 DRGSO, T

with an XM docunent having a root n in FIG
3. The TVAskEstiadendaat eleetvanrn progranr eyidantEPE) epplimfiory teresttrisivin, arfdor  exanpl e,

25 nodes s X ] i bl,e, oupl nf or.mati on Tabl e,
Pr ogr arr1_ocz'§1i{:$lB %ﬁﬁ%ﬁﬁ?%?é&%?é’{e@ Er’{lla lgdr}?r;g%fm&sﬁ ?%Fséapg??ﬁg?’ﬂse Fin?(%f}dg@nder t he
node of " Rerdly wdddésdividata) Omn, titlek nf thl @ropnANpoEER rERbEMIod BBesTMA NEt adat a

are transm,tted on fragment basj an j ndependent _unit in order to
transmit aqe%E&?ngch@‘%fﬁr%Pg%ﬁﬁqaﬁpi‘%"%s VirdaRlG dr folcts The concept
of fragsentsieyitdd pr@aly indfedei@e SCVib BRAnMVEM kel RBRCE 1%?:_0&110% Hfé- The

I gure

fragnents are obdtai ned hy dividi ,ng[ht he TVA netadata con
video/audio data previously stored inthe high volume storage device.

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, Grouplnformation Table,
ProgramLocation Table, ServiceInformation Table and the like, under the node of
“ProgramDescription.”

In the TV-Anytime Forum, the TVA metadata are transmitted on a fragment ‘

basis as an independent unit in order to transmit a large volume of TVA metadata in
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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shown in FIG 3 into predeterm ned tree structures. For exanpl e,°t\%% 80% he
entire TVA netadata are divided into a tree structure (fragment TVAMi n)

i ncludi ng an upper node of "TVAMai n" and predeterm ned child nodes under
this upp tree structure (fragnment Program nformation) including
an 5 upp§$02@]g§1"8 Progr ani nformation Tabl e and chi | CHEGEYIMHHEr t hi s
upper node, a tree structure (fragnment BroadcastEvent) including an upper
node of the BroadcastEvent Infornmatipn and child nodes under this upper
node, each of the divided tree structures becones a fragnent. The
fragnment.s can be transmtted independently of the other fragnents, and the
fragment s c¥ith the Xaflc dsmments Hbvimnidi RiGdBl aibdoypredetéminadlirvd dtwatureaCEesS t 0 t he
fragnents, [t i,s .necessar know,a node. referenced b transmtted TVA
met adat a f CAGNERL T}wlmf .e,entée :{%ﬁ\em tS‘fl%%rﬁgihvd‘?‘ﬂde& trep ﬁgu‘iﬁ%ﬁzi?a%‘ft?éb of the TVA
net adat a f riaguvaih) inciidink an @picr hede St TuRMaik? S Hideteihie® chil@Rded 0 descri be
relative paths jn the TVA netadata fragnments of keys contained in 15 the

transmi t t edmeqsyANEYPRE 2pde: £ trse HEcture (fEsmeptPregramlntmamationhipgleding an a synt ax
for degcrighj A6, ' . t defined- by
WBC, is uél g%agl‘lqﬁ?agfpg@ “key' a(rafé? g?‘glgfl?)@ gtﬁgpllg??ﬁﬂlg él;%héslq'g’%%pl%tgﬁea net adat a
used for i mgexstnghirandragmént oBrederstByhit) dinvlodies af wpaodede eferenced by a

fragment. K el f earch conditions) input by the user, such as
“Service | rg%dg%tévﬁﬁgﬁ% 3%%@%&‘1%3?42%@5%66&%5 XPLIO“ Fre® ]Eej’g b9 order to
provi de ef fdivddedntrees e@ucatiesl tecodnd aafs@sst. t Thel FraGRRAL San B tiafG@ied Structure
for the keys,included_.in th tadata fragnments is additionally required,
and i nf or nefdeBsRdgHs 19E 'ihﬁd%tﬁers guelif-eand the fragmemiy ¢asf be neecessel i s al so

t ransmipt egndgivingigpendently of the netadata fragnents. 25 Under the
environment provided by the TV-Anytime Forum if a user desires to
retrieve infor miei Mlvé%‘aha%ﬁ%g@aﬁﬁrmen@ & isrusgessasy i rkadwPubbdshed Ti ne

-condi tion, d i b NS eretp independently of the
fragment s r%iggﬁte?ﬁ}??eg&f%{%grﬁﬁpfrg?&ta%grﬁag%gtgi %% aE]lm éenctolrrfslpg?é]m%?o a netadat a
fragment meletippgr mode o€ the TR0 Metatlits fregndit riw tleomdicthamaeneeatuameess to the

rel evant netadata f.ra nt_i.s.3Q t made based on_the | ocation
(identifi eP?‘?‘ g‘)s%esgébet’%ﬁ@?ﬁahlétm%&ﬁ@gﬁe"?ﬁg@tﬁgﬁleﬂﬁ@f ey contamed &

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.



Publ i shed Tine condition. 17 October 2005 WO 2004/010334 PCT/ KR2003/ 001409
4 TV-Anytinme Specification TV145, J.P. Evain, "1St Draft of Meimdabser 2005
Speci fication SPO0O3vl. 3", TV-Anytinme Forum 17th neeting, Montreal, Canada,
June 2002; hereinafter, referred to as "Key index art reference" proposes a
key indexW q(?ot‘;)% Og#ream structure for a nmetadata fragnent index. 5 The
notion of '@ ContAt*her defined by the TV-Anytime For uRFHERROBI4Gescr i bed
prior to describing the index structure. The TV-Anytine Forum defines a
container as a top-level storage to ich all the data covering the

af orenenti oned i ndex information and The netadata fragnments are
transmtted, which is called a type of top-level transm ssion. 10

Descri bi ng the Cmyﬂﬁé deblﬁf:;itwn eQChs cppt gg,ﬁ}er upmmgﬁs&sp{gt Alyrality of
sections, %Pf‘éh storin therel n the i ndex |nforrrat|on or t nmet adat a
fragments. iicglina PRABVL.Fanl e nytize Horyre d 7\ rmestiag, Movteoel,cCamadd,ner and a
data contai R e he i ndex
cont ai ner cgﬁglzg?:?%g%%rn girqrgr‘gﬁdgnk%&tﬁ%%%gre%%m% pqséo @i Bx list (key
i ndex | i st)dategtermsiruciurk &y aimdaebataflogyiendadek. section, a 15 sub key i ndex

(sub key i ndex) secti.on, string re i tor tr| ng_ rep05| tor section
and a fragnent d];}e n?'ugﬁo%efocr"?t ’F&aﬁ@ﬁt d a e‘b‘&?ﬂe Forypms el )l/’én wher eas
a data cont &istittied @6 tb dsscilBih@tRtiddek kdeRAL Sections such as an el enents

table (elenents_table) section, a string repository (string repository)
section and a frS&EgneAayigas Eonleﬁ&@p%wgpn(wammpla@@datoragp@sMhy) section.

The above 2§ ¢haags fdoSainoOfhe! S AR1R n e
i nformation incl udedol n tg ee cgn L al n&eﬁr@(zqg ’F?M?’ g&?q’nélgx Coft ?d!# r and the
dat a cont ai Aiegmenise atedimsinittad, |Whlclx:émfchl@sir atiypfn of Repéevel ngmémisdidie cont ai ner
defi ned;py strate t he contai ner
conpr i seds) af)%grnlgg{ @e%/éon nF%1€1 er ? %ho?]n ércc’]?’ﬁr)‘seﬁﬁtpi“r%t&o& STHBES: 25 shown)
and a | ar gecaohistoring théreinahe indasinfirmatacd? tieasdthda, fidghRnG OTheMngRt or €d in
“section bo are ﬁpg ntified according to an encoded value in “section

id . For SUP; Pnngex SPntAT Hdt s deta fepidiaer 9P R theection d
i s 0X0004' mfo‘imaﬁdi%h[eﬁ'tﬁéi’e@s i K@% doRBE¥r Ldrdls &Y mféfﬂ%n\ §8§%03963eCF I on,
I's

section 20 of which the encoded value in “section |
i dentified B&has xksy indrrdist (hewyindardlist) section, a key index (key_index) section, a

15  sub key index (sub_key_index) section, a siring 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) scction and a

fragment data repository (fragment data_repository) section. The above

20 classification is done based on ﬁle 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) seclion, a section 40 of which the



30—seet+on, a sectd-on 30 of which the encoded value in “section-i.d: i
"0X0006' is identified as a sub key index (sub key index) sec??ggt,c’b%rsloos

section 40 of, which the 17 Cctober 2005 PCT/ KR 200 PB4 0 I

2 3.0 4.2004 5 encoded value in “section id is Ogggé@ Zlby?'cégrp iq :ieEg g?
an elenment table (elenment table) section, and a SerEAngWZ(S rc%q he
encoded value in “section id is 0X0003' is identified as a'f% dat a
repository (fragnment data repository) section. 5 The TVA netadata
fragnents are stored in the fragnent dat a repository (fragnment_data
reposiitory) section 50 of the data container and then transmtted. The

I dentifier i | ( he al:ue -the: t g ts in the
data contai negégqega?ﬁnﬁlﬁ%egéb?hﬁt%e lgl gﬁéﬁ{l t%b’ldgﬁ@eeg?%%%ﬁ4%e%?&t Eigﬁdat a

cont ai ner. |(plemenictabk) eavtion,trad B\iéctivat ddtvehidlr thg rreedded salumimuettipniidient i fi ed
by the 10 container.identifier Lnforpmgtion ont ai ner__i and .t he netadat a
7 agment 1 ddncURIE" is et oS o eemtnen osist (Redtimtta HPRuloTOnar

i ncl udes thegdép netadata fragnment. The key index art reference described
above proposes the key index structure for indexing the TVA netadata
fragment $ st ored Tiba metadatardiagnente dre atored insthe diacatent dataj repository
structure c ose f kew jnde i i X |1 ection.10, the
key i ndex (theﬁggrln %Lge&;ta—%%gﬁk%% %8,01{8(.?1!& 0? Flﬂée( é%%fﬁﬁgtgﬁfxﬁ%%s( %% %ligtf‘li'ndex)
section 30. TGiendentifiee irFyMitaAon Chaddite valhe)ufet tieeTVA, dlesdits hagmedts dettai | i n the
key index art reference described above, the detailed description thereof

wi |l be oni tdacpontaist isiipelndedsin theiglement tablegeesionidPiof the datasceniaingtl wii t h
reference to FI Glng?hg ’oﬂlthé' AL ES2da 20 b fe tigqﬁ@%§, ﬁgntmrﬁp%h%dof t he

i ndex information. ey index ITst ey~ 1 ndex sect1on "10 defi ned
in the kKgy icodiner slentiffidrinfermpatoon (dedaiaer id3 tnd theahédtaddteefrkmyent ideatifiend t t ed.

The list includes. ke i.nformat i defini ng _each k nd, | dentifjcation
i nf or mati on ‘Bﬁ@ﬁé’nk@?nfl@d@}ue (%ﬁ&]ﬁ ﬁ@g??ersg@?ilﬁﬂu% &8 B‘ggﬁé%% ed | ater.
The key i nf oggpgtehpn conprises (1) 25 location information of the netadata

fragment relevant to the key, and (2) location information of the key
wi thi n the net addths key ingere At refiiguce dssaibed abavabemesasi thhkeyfindextirupiiteadat a

fragment i's gxprecsed ol nRabod A RNE A R B e | Fork B0k ¥e abRe

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 illusirates
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, and (2) location
information of the key within the metadata fragment. The location information of
the metadata fragment is expresséd in XPath (fragment_xpath ptr) in the TVA. The
Jocation information of the key is expressed in XPath (key xpath ptr) for the
relative path within the relevant fragment of the nodes used as the key inthe TVA.

30 The XPath of the metadata fragment is a path to the root node of the TVA
metadata XML document, i.e., an absolute path, and the XPath of the nodes used as

NIERDED SHEET (ART. 34)]




| ocat i-on- nformation-of the key is expressed in XPath (key xpath_ ptr) for
the relative path within the relevant fragment of the nodes udtHctgberi2q@s
key in the TVA. 30 The XPath of the netadata frag .S pat h t h got
node of the TVA netadata XM ‘docunent, i.e., an MBSM J,]Oaﬁditiedg
XPat h of the nodes used as MELDED SHEET (ART. 34) i toﬁqé‘ 6025 CI/ KR
2003/ 001409 IPEA/KR -2 3.0 4.2004 6 the keys, i.e. I XPat fa,t Oﬂeys,
represents a relative path of the key for the relevant netadata fragnment.
The XPath for the nmetadata fragnent an® the XPath for the key are stored
in a fragnment xpath_ptr' segnment 11 and a "key xpath_ptr' segnent 12,
respectivel ueth | ' ' i section
10 i ncl udes%%l?lge}l:sl’ g%hﬁeﬁﬁ% iog% %’g’rﬁﬁg{éﬁ%ﬁ %Eél?t#e% ﬁeyb?ﬁ%:%(éy(%{e%hfi ndex)
section 20 ctleeat mekdytatfimginent. dihe GiHatheltr thetnmtadata. feagmentwndabeXRith dor
identifier ipformati on (,container id f the container storing therein the
ey | ndex. (K05 KPS FowtR b otgtonh FbeRootk S emBlioLl andian ey rert ot

i nf or mat i on)seorhbi® 120REREHRIy.I dentifier information and the key index 10
identifier information are stored in an "index contai ner' segnment of the

key indeX |ist (Heshermerrexthe iksy)indexclistoren dnderglis) sectipn i 19dinludee fhei f i er’
segnent, res 1 vel y t NS d. .. T ev.ingdex, (key .i ndex)
section 20 c}@%ﬁf}i’g%‘?ﬁnﬂ o@%gy&ﬁﬁ%%é@@?&u@%&%dexg r%’é?%%% Ofaleald|l %?Y %’fbe

i nfor mati on deeqibes datet NPe.| ke rcamiger ddentifibi @Ffopiatioh e(cliine td)usfeehe 15 i n
the respective sub key index b key index) section 30, i.e., the highest

Y X (S |
val ue of thefORISINeE §isFPe F‘P?éel’\’/é\“hg%y e deeyidadexyisertion Thand Bsdwrtinde® r ange
(hereinafter; S rmtBn S X e, ' wal e’
i dentificat ilg‘%ﬁl?ﬁ% (E)r mat | oﬁﬁorﬁeh‘%ﬁ%ﬁg%ﬁhﬁ ex ;1}3@ dl%gyt)ff rﬁg%degect ion 30
rel evantlt o identifier ayforeméion ate stered éty aw aindex_¢ontsiner’ ségment ofitiei kegrindeatent i fi er

i nformation (cantainer_.id) of e _cont ai ney storj therein the 20 sub key
| ndex (sub K Crnaiag Lk bectin 10 ad Bl Aok S STAGE coPEmh feppanvas,
i

nf or mat i on)and AeeQfdihmky, the key index section (key index) 20 includes a
key-index-identifier' segment for storing therein the key index identifier
i nformation defi idg Key index (oy_indaxesedtiont 20 gefinel fudkg key jndss siretnre] 0,

provides a list of information representing the ranges of values of the key included

15  inthe respective sub key index (sub_key_index) section 30, i.e., the highest value of
the key among the values of the key within the respective range (hereinafter referred
to as a ‘representative key value’), and identification 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

20 sub key index (sub key index) section, and the sub key index identifier
information).

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,

25  ‘high key value’ segments 13 for storing therein the representative key values of
the respective ranges of values of the key included in the sub key index
(sub_key_index) section 30, and ‘sub_index container’ segments and
‘sub_index identifier’ segments for the identification information on the sub key
index (sub key index) section 30 (ie., for the container identifier information

30 (contaiﬁer_id) of the countainer in which the sub key index (sub_key index) section

30 is stored, and the respective sub key index identifier information). The sub key

wy
¥

MIENDED SHEET(ART. 34)1 .




—25 " high-key-value' segnents 13 for storing therein the representative key

val ues of the respective ranges of values of the key incl utieQctolser2bis sub
key index (sub key index) section 30, and 'sub-ipdex- aji ner. seg ts
and 'sub-index-identifier' segments for the ident'bi?@g%brgizfﬂ)ﬂ*r&tgeoﬁ n
the sub key index (sub key index) section 30 (i.e t Ni ahMAY - :
identifier information 30 (container id) of the co;]lz%r/ﬁ'gr 2?5@%@@@4 sub
key index (sub key index) section 30 is stored, and the respective sub key

index identifier information). The sub7key C 17 October 2005 ,%,i/KR 200
3/0 0 1409 |IPEA/KR 2 3.0 4.2004 7 index (sub key index) section 30 defined

in the key i tLlC i ' : : .key. The
list furt he?ﬂhg%g?%déeéj—%]géﬁt%%@éa#%r@ F%?ﬁ%ﬁaktg{r (l)éldag %@?%ﬁ@{%ﬁ%ﬁéﬁf ragment s
correspondi pfjtheovatiles of thlelkeg. dhe fikefuktbyr ifi¢lndes,iddntidcatmnt infoneationi ehethe’i f i er

information (contajner id) of t containers stari the petadata 5
fragnents amfiadfig R F%"Fesp?f{bg? ig}&n"%lﬁ%?na*‘ghe\/g%hé’)e"o et??él%r%efadata
fragments) . jq-haRQT dhiBShatont (@nhis KEY JfNERX chthiBek e YotiRglek) ARGHAIRN 30
includes a 'sub-index-identifier' segnment for storing therein the sub key

i ndex i dént ififeigments anf the ideniifier infofmatiod (handlehwalue)pf thedestadakaiyagmetitsk) secti on
20, " key_ value' se nt 14 for_st.orin erein the respective ranges of

val ues of the keé,c“goq&]ﬁg etthecgﬁtf a\ﬁeﬂéfl&exlgm%g&ﬁe‘ﬁ??{)f %)GPE%I{ gﬁiw uﬁ efein the

respective cgpt RHOLIdehHBAT isbiRénti BF Q¥R BBreir €RNEE Ry thdbk REendife

containers in Wwhich the metadata fragments are stored, and “target handl e’
segnent s f oinfermntion gefinadrinithe wemfi@'s@;émmdﬁé) peciongf ‘kemvalup JegeRs er

i nformation ndl e val ' C i . easi |y
under st ood 1&{%‘8‘ I}%{J%nrgriﬁﬁllgé %EE%%C@XFH%%&?g%ll{lérjlsg&t{hgk%d% F—@%@ﬁg ion. 15
FIG 7 dbowsegnimtkeyr i saating ltheséin ( Rey réspebtixe | catiginee ddentifieri meforngtitiog keys
relevant to the Service . ld, the Published Tine and the Published ration.
The " upper (B IEhEE fis SR Fa A 0 ATE PP By S PBE APt 1o ¢ he
Service |d, «;idhe kb s%Eﬁ@ntI'féE?st&ﬁ% thbeinAub résph&ie PrikalehOdhtd fentifier

Br oadcast Event '~ 310 as shown in G 3, identified by a shaded bl ock.

Accor di ngl y infotmeatipghandizovalye)y/Ahe key ipdesgitaitesmey pe mory REbGIseIstedt i on
T?nglrrgat)iggjgfr%ven% EL‘%Q&%{“&F@%%%Q%%&M fragment is stored in the
15 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
upper node of the metadata fragment including the keys relevant to the Service 1d,
the Published Time and the Published Duration is ‘BroadcastEvent’ 31(} as shown in
FIG. 3, identified by a shaded block. Accordingly, the XPath
20  ¢/TVAMain/ProgramDescription/Programlocation Table/BroadcastEvent” for the
‘BroadcastEvent’ fragment is stored in the ‘fragment xpath_ptr® segment 11a, and
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
25  ‘BventDescription/PublishedDuration” (311c in FIG. 3) are stored in the
‘key_xpath_ptr’ segment 12a.
The index structure will be more comprehensible with reference to FIG. 7
which illustrates the index information.
FIG. 7 shows the key index list (key_index_list) section including keys for
30  Service ID, Published Time and Published Duration, wherein a upper node of the
metadata related to the Service ID, the Published Time and the Published Duration is
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the—xPaths—te—the—keys—ef—the Service Id, the Published Tinme agé“éﬁﬁ’@é?%‘f’

Publ i shed Duration for the "BroadcastEvent' fragnent, i.e

(311a in FIG 3), " EventDescriptionl PublishedTi ng b )

25 "Event Descriptionl Publi shedDuration' (311lc in FI*&T@& mg{oé% fl‘i ﬁn&
“key_xpath_ptr' segnent 12a. The index structure

conprehensible with reference to FIG 7 which ill Jﬁﬁmg‘?&@%&)@i
information. FIG 7 shows the key index list (key index list) section

i ncluding keys for 30 Service ID, Published Tinme and Published Duration,
wherein a upper node of the netadata related to the Service ID, the

publ i shed T Wioabgttiasie bl ha08d UL ARLAR deitidel il FIQRE! A200mLTHER 200 3 /
0014 09 IPEAIKR 2- 3.0 4.2004 8 "BroadcastEvent' 310 indicatfed as a
shaded portiXPathn FI G 8r Accordilegl y, théBrosBeastEvenr t he ~ Bfregmdedst Event'
fragnment, . . . . . ) .

* TVAMaI n/ Pr 65 FaNBERR DS mtion PogseariortalefprdradE et et Atored s st or ed

in the " fragaapifraspahh gl pteS i, an@ B fedRci RSPk ﬁ@k&ﬁP&iﬂﬁrﬁ&r keys of
Service 5 I D, Published Tine an Publ i shed ration for th

* Broadcast Ev@atpumiﬁlxénﬁme and" @&Sh‘?dc Bupgtiop fee ﬂm‘Brga@stﬁvmt’ Eypgment,

Event Desor | S ARPANE IS RERHG, SR Bt hilonsib Bt e sty
t he " key_xpafl. p), randSE@]ﬂDéscnﬁlﬁlﬂ’ubﬁﬂﬁdDﬁraﬂhﬁN@ed 3 ckofFFIGNBeace Glogad | ndex)
section 20 a,nﬁ]éet %@sub ket%/ﬁ 10 |ndex (sub key_index) section 30 for the

Service 1D (¥ XRathp @ervicel D) of the key index |ist
(key_index list) gg tFIGnﬂsﬂowé ‘rhes Rnd@dk iR Sxdesh F%BHTZ@’ Daih BHAT Ch
condition for searching the tais input, [ocation Informati’on on a

field ofl handm(ﬂubslwrmﬂe@ommn éf fon thheServm dbDatthe i*Pattetofrthe keg and t he
determ ned | acatio r.mat.i dtoth 15 key information in
the key i nde@ B%)oor}jz;@ eé”%‘%él'éﬁ(kﬂ}gg%é& %Ftﬂﬁ‘ %e determined | ocati on
information W thifg $ke deeinde desctes twheRVEIsBRAE dofidifiad T8 s&dréliy GIRTPAr i son
of both Xpaths is necessary. The sanme probl em occurs when the Keys

i ndi cating metpdats isdnphitlpetipp sfomintior pagdick of thmisnyt serreh renditionfiotheat i on are
conpared in bekig, 1s°%ér8ﬁﬁ& 1,08 tHe et MRl YbatibR b SHAkAE tconldlled (RHQP! em

becones nore Severe
15 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 cansed since 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
20  fragments, which are more complex than the keys, are compared in terms of location
information. Since the XPath of the fragment representing Jocation 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
25  fragment indicating location information of a program among the TV-Anytime
fragments - can be expressed as
“/TV AMain/ProgramDescription/ProgramLocation Table/BroadcastEvent’.
Meanwhile, in order to represent one node on the XML document, the XPath can be
expressed in an aliernative manner. In the case of a broadcast event, in addition fo
30 the aforementioned normal representation, the XPath can be expressed alternatively,
such as ‘/TVAMain//BroadcastEvent” or ‘//BroadcastBEvent,” and so on. Herein, //

Lot
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20 fragnents, which are nore conplex than the keys, are conpag i rns
of location information. Since the XPath of the fragimnt reprgé‘tg%ﬁ?f)é]%

l ocation information anong key information descrifBs_h208tD L@ 8 lg@@gﬂ

node fromthe root node on the XM docunent, tranfﬁ?ﬂ?ﬁon costs ar
inefficient and interpretation costs of the XPathjf e2g I

hi gh. For exanple, the XPath of the broadcast event 25 fragné@@‘%?r%m%ti ng
| ocation information of a program am)ng the TV-Anytine fragnments can be
expressed as / TVAMai n/ ProgranD

escription/ Progranmiocati onTabl e/ Broadcast Event’ . Meanwhile, in order to
[ epresent OngaROen R ndditn sk xiicaokALY. oae din an
alternative manner. I n the case of a broadcast event,re?ﬁe’a%ﬁ{efaoﬁﬁﬁto 30 the

af or enent i omethspest whbthereirgnsaist @t lesanely Paf theCEPath ¢ wt prsisple dne
alternativel such as. "/ TVAMai n/ Broadcast Event' or '//BroadcastEvent,'
and so-on. Al aneLS nfches AR LG TRS EODEURD0 LHGTTNRBAPERIBIZS0 4. 2004
9 means a clinsdd ﬂpﬁﬁly'sﬁfchﬁﬁaxﬁ)ﬁ et BlePnt Bith Mhe ath is KpRis@laqpe, an
operation to inspect whether fragments are the sane by use of the XPath is
not a si fpl enebhsevigihdformak el y mat ches sinple strings with each other. In
particul ar, overhead is caused in analysis/conparison of the rel evant

path, if the XPath path is expressed in 5 an abbreviated format.

DI SCLOSURE OF | NVENTI ON AccobiQI@SURRBOFISWENTION t he present invention is
to provide an index _structure of netadata including informtion of a key
encoded so as toA&FABWElyL @i aspest At the rPressntc Biveriians ist i BeVideadtt X nor e

qui ckl'y. Angther : RE S fHhak LV i i oyl de t hod of
provi di ng gn I'n Zifpg%{atdﬁ% ]%Qtﬁ%gét a ca%%dgll gptgf Qé}egﬁccgtﬁ?%%%t e% n %‘?Errati on on
cont ent 40i n ixfofn@mion onaoutents tocbersedrbiod mdre gerkiyhi ng t he netadata using the

met adat a i ndex, and_a searchi ng apparatus using the sane. Addi.tional
aspects and/ or a%&ﬁf’é@f@g“tﬁg H%‘“‘ng%%o‘ﬁ?’%%’@f’lﬂ? TWgWEiFSﬁn‘%‘quO%O‘Q P8forth in
part in the adesekiopitcetiits PaphBlk |0 War@iish thkRnfoRAdtion oM dohteRR iRRAMARUS from
the description, or may be | earned by practice of the invention. To

achi eve t he mposre aamgthod oft searching plbe traciedata meing dbe meetadatee indeinand here s
searching apparatus using the same. Additional aspects and/or advantages of the

15  present invention will be set forth in part in the description which follows and, in
part, will be obvious from the description, or may be learned by practice of the
invention.

To achieve the above and/or other aspects of the resent invention, there is
provided an index structure for metadata divided into fragments, comprising a list of

20  keys corresponding to fields of the metadata, and location information for defining a
key, wherein at least a part of the location information is expressed as a
predetermined code.

The index structure may further comprise values of the key and identification
information of the metadata corresponding to the values of the key. The index

25  structure may further comprise a sub-section including ranges of values of the key
and identification information on ones of the fragments of the metadata
corresponding to the values of the key, and a section including representative key
values representing the respective ranges of values of the key.

The list may include identification information on the section, and the

30 section may further include identification information on the sub-section. Each of
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~or nmetadata divided into fragnen l.si ng
a list of 20 keys corresponding to fields of the_netadata, atHZ‘ﬂ"g@gﬁ“'é’%

i nformati on for defining a key, wherein at |east aSB 200 380 @:itgoﬁg
information is expressed as a predeterm ned code. _The index structure may

further conprise values of the key and identifi catIRd/kR nf23rddidrQ@@4t he
net adata corresponding to the values of the key. The index 25 structure
may further conprise a sub-section incf udi ng ranges of val ues of the key

and identification information on ones!®%f the fragnents of the netadata

correspondi ng 'to the values of the key, and a section including

repr esent at iperekR¥entRt ? VaRRE 88 Md AGatuBenidRgRRE thi¥&pbAREIE sangl ofal ues of
the key. The list may include identification information on the section,

and the 30velgesdfdrekayy further include identification information on the

sub-section. Each_of 4 [ SEET(.ART.. 33 17 October 2005 1ZT/ER.,200 3/ 0 O
147060 | PR Kn AnShey ors (R Jopeh mrtmdton Py B WSpeoed Behiibe a

val ue anong piddeteifihébsdaedgXmghl ange of val ues of the key. Another part of
the location informati on may be expressed as another predeterm ned code or

XPat h. 55The | oc&h¢ keatio widraetiohmas powpris losdiondefrmaion ¢ffofipemensn of a
’ > ; i ; h AR
ragnmen Iolil%!l%ﬁg{ 3 I“Jﬁgca MeatARg oﬂﬁﬁ'{oh%@tﬂe?&?@ﬁtﬂ@ﬁ Lpe key within the

f ragment . l'on Information o agire and the | ocation
informati on of OeoRéhy leaatiobfexptiasstitic faghbe apd dobdbention ifometide. The

ot her one of _.the location information of the fragment and the |ocation 10
i nformat i onog\%‘eﬁ‘ﬁ%m@é eﬁ’ﬁiyesﬁféf%rlg?@?@eém%ﬂ?her predet ermined code or
XPath. The predehehfiePst sOME IMOIPMMGH%@&%?&N%F%%IB&%ohocat'0“

information frequently referred. The predeterm ned code nay conprise XPath
. as addilfi onrbrmatibo ofrthe kenmap be expiréssed asgpether preddterangredeodkenyXRatlr.r esponds t o
a user ~defined fype. 45 1o 2chlve.tNe 200ue: N8l N mSBEELR OF the
present invention.tM
information frequently referred. The predetermined code may comprise XPath as
additional information where the respective fragment/key corresponds to a user
defined type.
15 To achieve the above and/or other aspects of the present invention, there is
provided another index structure for metadata divided into fragments, comprising a
key index list section comprising a list of keys corresponding to fields of the
metadata, and location information for defining the keys, wherein at least a part of
the location information is expressed as a predetermined code, a key index section,
20 and a sub-key index section, wherein for a key of the key index list, the sub-key
index section comprises ranges of values of the key and identification information
on ones of the fragments of the metadata corresponding to the values of the key, and
the key index section comprises representative key values representing the
respective ranges of values of the key.
25 The representative key value may comprise at least one of a maximum value,
a minimum value or an intermediate value among the values within the respective
range.
The metadata may have a structure of metadata as defined in TVA Forum.

The index structure may further comprise a corresponding key index section and a

30  corresponding sub-key index section for another key of the key index list.
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—provi-ded—another—Rdex—strueture for netadata divided into fragnents,

conprising a key index |ist section conprising a |list of ke}y&Qctober2005
corresponding to fields of the nmetadata, and | ocgtiToRpi @ v,g“r%ot

defining the keys, wherein at |east a part of tthIgggtM‘ f%m%ﬁ 93
expressed as a predeterm ned code, a key index secfﬁE@yﬂ[{R Zozggqg%m}?fey
I ndex section, wherein for a key of the key index list, the sub- ndex
section conprises ranges of values of the key and identification
informati on on ones of the fragnents b the netadata corresponding to the
val ues of the key, and the key index section conprises representative key
val ues represent irggiddion [FSRGAL Yy BRBAR. Bhattd HfSplor §% K&¥negS The

representative kéy value may conpri east one of a maxl value, a
m ni num val ueelelingihe ikeys nnd theatien infilrmeti@nonthe tkegs withinake Wkghem. (The

respective _range. .The netadat y have a, structure of petadata as defined
in TVA Forw]?"Fy "‘%ﬁé ]'}Shmo’éf‘?aé’cﬁf}g%Q?H’yprlﬁﬁfqeﬁéﬁf%ﬂﬁ?ﬁo%a@nc%&ﬁjﬁﬁndi ng key
i ndex secti %Heﬁnéisc&on,%dcﬁferW%&kn&cﬁw‘n@ymgﬁ%oﬁ?%é enfiREatiBROt geg key

of the key index list. 17 Cctdber 2005 1-6TIKR2003/001409 [|PEA/T 2
4.2004 13 Thefoinmatiationtbs subdreyatdenpectray. conpri se | ocation i nformation of a

fragnment i ncl udi he key and,l ocation jnformation.of the keys within
the f ragnent . Thao B HEERoye it siPeria,rioF PHET AOBRAL e i

i denti fi cat ipadvided§ filiBirotRr OMdé Sstrkeiire HHHd eXetsRe! idBAdedaistot hBodionts,i ndex
section may further conprise identification 5 information on the sub-key
i ndex sect i ¢AmPHHnGE@hlit\ kope capepending to fellshedr thg gpetadaia, gndtIpeatigpesent

i nvention thefe I ' | ). | Rrels [{Eadata
di vi ded i nt Eﬁ %%%gﬁ&%%g%?%ﬂn‘ﬁ a%?ﬁ{ea%?q%y°?ﬂ%§§‘?%%§§ﬁﬁ. Kg to fields
of the ot adatepre’ed] at agatdadermined§ @xlapdridovaliesr oftihe i Meyngnd hdenkiBysionwher ei n

at least a part of the location informatiqn 10 is.expressed as a
pr edet er m né‘%’%@?"&ﬁ]&?@%{‘ﬁ cgesparding 4o the yalyes ‘afetﬁ?ﬁ?ﬂscat ion information

on the netadata §g¢.eSRABMInfoPmidin 8} U6Spile BRIARNS mflimmatigeRhi fication
i nformati on may conprise itdentification information on the fragnments of
t he met adat dheciagnesisof dicgetadnia ¢tnarespundimg tothetvhlmekefithe kds. achi eve t he above

and/or other as p%ta%higzre %hgeabgwrreegx?c%r (;tﬁ'é{'eaglgéc%notl tﬁee rpr%sz'an% invention there is

15 provided a method of providing an index structure for metadata divided into
fragments, the method comprising providing a list of keys corresponding to fields of
the metadata, and location information for defining a key, wherein at least part of the
location information is expressed as a predetermined code.

The method may further comprise providing values of the key and

20  identification information on the metadata corresponding to the values of the key.

The method may further comprise providing a sub-section including ranges
of values of the key and identification information on ones of the fragments of the
metadata corresponding to the values of the key, and providing a section including
representative key values representing the respective ranges of values of the key.

25 The location information may comprise location information of a fragment
including the key, and location information of the key within the fragment.

The providing of the list may comprise providing the list having one of the
location information of the fragment and location informétion of the key encoded as
the predetermined code.

30 The predetermined code may comprise XPath as additional information

where the respective fragment/key corresponds to a user defined type.
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15 provided a nethod of providing an index structure for net Zg)ag% di' vi ded
into fragnents, the method comprising providing a_ljst of K&p§tober2005

corresponding to fields of the nmetadata, and |ocksi/&R 260 @& y&Qi @it 9

defining a key, wherein at |east part of the location information is

expressed as a predeternined code. The nethod may REAYERr 2@?@@29@4
provi ding values of the key and 20 identification information on

net adat a corresponding to the values of the key. The method may further
conpri se providing a sub-section inclu#fng ranges of values of the key and
identification information on ones of the fragnents of the netadata

correspondi ng 10 1/1esieal B gle bR Rr AREPEONE B3RS0 B e i N

representative key values represen spective ranges val ues of
t he key. 25 pitwédddomathieomethoflaif padviiding amynden Bpudiae fhomeataian dividedriamt i on of a
f ragnment i[%l udi ng the key, and.location inforpatjon of the key within the
fragment. T gBWB’@?i @Pﬁ@e (fqlpgqsingtprﬂ)gg}mg&]lgﬁyi @@e"pﬂ‘%\ﬁ‘&’ioﬁd’?m@?mg& havi ng
one of the yPeaiyeHn cbﬁésﬁw&}ﬁg 95 Ridst BE uld ARG, aRd 10Q68 1iRRrhdar mati on

of the key encoded™ as the predeterm ned code. 30 The predeterm ned code
may conphi selefPat thedeyadudicréin atleast pho ofitheilowmtiominformatine iy eppestliasa

fragnment/ key_corresponds to a.user defjned type.., 17 .0October, 2005 1;'v' /KR
2003/ 001409 PASHERAIER codes PRV ey 3nde Sectiohs orid PIREANE ABHHAIEX ot her
aspects of tdagioR! @8 forWRAL 6fGHe kdiEingex Hst, (RS ILIEHAnRRALARR IRIpHed Of

providing an index structure for netadata divided into fragnments, the
net hod conpriprgen gt prless ofithgykey qnshyidentidiestion igformatian ehones whthestragments | i st of -

k ' fi d,| i on_jnf '
et ining  netnsy Bl suftiiedte [ e TRECR e B0 mlR (b7 BB oRilon s

expressed asomprigisecnbentitineteycadess rpprescntingthe dedpetivieHatGEs SE ¢hludef and
provi di ng adﬁu -key index section, wherein for a key of the key index
list, the sUB*¥&y index section conprises ranges of values of the key and

dentification | HbOIARLL 8} MRy BRFoOlmbNBpddANTRE  fosclint difioll BAFR! 2

correspondi ng to the val ues of the key, y 1 ndex section 10

conpri ses r epvradaintidit dnpthek egtbed|of psoviding e éniek sgudtive foemprdats dividednges of

val ues of tﬁt% ﬁa?g\ﬂients, the method comprising providing a list of keys cormresponding to

15  fields of the metadata, and location information for defining the keys, wherein at
least part of the location information is expressed as a predetermiﬁed code, and
providing values of the keys and identification information on the metadata
corresponding to the values of the keys.

The identification information may comprise identification information on

20  the fragments of the metadata corresponding to the values of the keys.

To achieve the above and/or other aspects of the present invention, there is
prbvided a method of searching for metadata divided into fragments, using an index
having a list of keys corresponding to fields of the metadata, and location
information for defining the keys, the method comprising searching from the index

25  of the metadata, a key corresponding to a search condition of a field of the metadata,
wherein at least a part of the location information defining the key is expressed as a
predetermined code value, and exiracting a fragment of the metadata using the
searched key.

The searching of the key may comprise determining location information

30  corresponding to the field of the search condition with respect to the metadata, and
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To achieve the above and/or other aspects of the present invention there is
provided still another nethod of providing an indeécﬂ}ructuﬂé%memvadata

di vi ded id_nt 0 Ira%ge?ft sl, OIt hef rrﬂ]hod E:ogp{i Si ngdplro %%Oliﬁs{ @i)’{} H;e%gsg 9
corresponding to ields o e netadata, an 0 [ r ion for
defining the keys, wherein at |east part of the |3?§U@n %goﬁﬁ{ 2@@45
expressed as a predeterm ned code, and providing values of the keys and
identification information on the matag ta corresponding to the values of

t he keys. The identification informati may conprise identification
i nformation on 20 the fragnents of the netadata corresponding to the

| f th ) i f
val ues of thg.keus foleaeh Icgﬂ%}ggmﬁg rl%{(&ﬂér?fuf H6n @%ﬁﬁrgstp?:g:&o i

he
present invention, there 1s od of sear chi (et adat a
di vi ded i nt ofi¢ld afjime seasch eppiditignan i ndex having a list of keys corresponding

to fields of the t adat a location informat.ion for definjng the keys,
the method conpr i'l;{::?enedﬁgggtgfgcﬁﬁa 1%&'8}‘?{15 F@nﬁrﬁaéﬁﬂ%ﬂ%&)rﬂé{%ﬁaﬁ gc;y a key
cor r espondi N@eétgdhsRarich BosdiiéH drhéig vafuedof the ke RbmihenfBL Qﬂ?&)&racﬁ:ger ein at

least a part_of the location information defining the key I's expressed as a
pr edet er i neldertifisatiqm infermatiog oaxthe frasment af theayniedata ebrredpending aclabea usi ng

t he searchegahlfee meTl&? searching of the key may conprise determ ning

| ocation information “30 corresponding to the field of the search condition

with respect to ttheespeisedabapluralig ofWblne bt thOREy ket the sdafcH¥In@hiRh, 2005
PCTI KR 2003/ 001409 . 1 PEA/KR 2 3.0 4.2004 13 searchi gg for the key

corr espondi ng® F&ACHEE P @afﬁiagﬁ??tﬁ?@r%%ﬁewapﬁng@@é thetfepements afited d of the
sear ch condi 4i:iQdhia Jd}&sﬁaﬁﬁ[r%% 'tHégraRfef]Bﬂﬁe géflﬂgﬁ{ﬁg trORh ?S’nﬁ@o%; ching for a

val ue of the key neeting the search condi'tion dnong values of the key from
the indel) and extheassrichipg & the entief maatomprisendearchingi © Reppdtetithitvel kagment of

Dl ar al 1 Ly of "1 BESBEE Rpcspndion P Brsseiate SoR aRRFOAL DerRex -
extracting Ooriefifoniia oeioed B vARRTIE HIRCkX hiiPdat dRthgORE theQfaldeNBdrgagment s of
the netadata corresponding to the values of the key .nmeeting the search
condi ti on. range of values corresponding to the representative key value.

The index may comprise a key index list section comprising the list, a sub-

15 key index section comprising ranges of values of the key and identification
information on ones of the fragments of the metadata corresponding to the values of
the key, and a key index section comprising representative key values representing
the respective ranges of values of the key.

The location information may comprise location information of a fragment

20  of the metadata including the key, and location information of the key within the
fragment.

To achieve the above and/or other aspects of the present invention, there is
provided another method of searching for metadata divided into fragments, the
method comprising accessing a list comprising a plurality of combinations of

25  location information on a fragment and location information defining at least one
key within the fragment, wherein one of the location information on the fragment
and the location information defining the at least one key is expressed as a
predetermined code, and searching from the list, a combination comresponding to an
input search condition of at least one key of the metadata.

30 The other location information may be expressed as another predetermined
code or XPath.
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10 -The searching of the value may conprise searching a representative key
val ue meeting the search condition, anpng representative keyl%/@¢tekes2685 ¢ he

i ndex corresponding to ranges of values of the F%K Qgg @1@15 %@ghe
val ue anong a range of values corresponding to ﬂﬁﬁ tativ ey

val ue. The index may conprise a key index list se c %@%ﬁﬂ@é list,
a sub- 15 key index section conprising ranges of values of the key and
identification information on ones of the fragnments of the netadata

corresponding to the values of the ké?, and a key index section conprising
representative key val ues representing the respective ranges of val ues of

the key. The | 0opld SRnbd bl TBAGRoAB  QFREL ALl bR TR AR RN of o

fragnent 20 of the nmetadata inclu ocation information of
the key wi tinetaddtheorréspagimnto. iddwifmetvremérnhtorabn tte metddada idehiified Bspect s of

the present_inventjon,.there is provided another nethod of searching for
net adat a di@fea‘éﬁﬁ? fo5Y R fent s, the nethod conmprising accessing a i st

conprising a pl ur@hdhieve Fhe SRR iahdbt BMRST BbectPof BE Phdseiit ihthBbNBhELRs ON a
fragment and | ocation information defining at |east one key within the
fragments wprevided anappagdtus fos stavching o metddstandivided ign fragmefitsagamgnan  and t he

or caet o i rEPRBHATE A1 SEKRH N RPARE TRt f Bl abd daccs °
cor r espondi gri@tidNdefinfipithe BOR[ EinRMG dni iffut @hit ddcelvasd scanB ckiitied t he
nmet adata. 30 The other |ocation infornati on may be expressed as _anot her

pr edet er ni nkayingcd feldnf themetpdaia asp sepsolspprapeignTanday comfropipip Serchinms  PCT/ KR
200 3/ 00 ﬁ&%&nﬁ%{%ﬁ%ﬁeﬁdﬁ&% k%y%?%%p&nﬂdiﬂ_ 4 tHELARE BRHtsd WnlfEn CONPri se

extracting one or ragnent’s o metadat a corresponding to
i dent i f I&at atoleastrd peariadfi e loeativheinfremaiitat defirdemnithef kexd ibypxpressed swl2ct ed

conbi nati on, achi.eve the above and/or_ ather .a cts of .the present
i nventi on, Prﬁgq?g@ged %O%ﬁr'@g‘fedé'ﬁgfﬁgﬁ graa%ﬁ?n?lgro stglgr%ﬂf’“i‘?éa 1”8‘?8 r’?ﬁ? adat a
di vi ded i nt @afchagp®nts, using an index having a list of keys corresponding

to fields of the netadata, and |ocation ) .
The predetermined code value may comprise XPath as additional

information where the respective fragment/key corresponds to a user defined type.

15 The location information may comprise location information of a fragment
of the metadata including the key, and location information of the key within the
fragment.

The conirol unit may search a value of the key meeting the search condition
among values of the key from the index, and extract identification information on

20  the fragment of the metadata corresponding fo the value of key.

The apparatus may further comprise a receiving unit receiving the metadata,
a storage unit storing therein the received metadata, and an output unit outputting the
search result by the control unit. In response to a plurality of values of the key
meeting the search condition, the control unit may extract ones of the fragments of

25  the metadata corresponding to the values of the key meeting the search condition.

The control unit may search for a representative key value meeting the
search condition, among representative key values of the index corresponding to
ranges of values of the key, and search for the value among a range of values
corresponding to the representative key value. The metadata may have a structure of

30 metadata as defined by the TV-Anytime Forum.
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condition having a field of the nmetadata as a search_parane |9,° gﬂﬁzo S l
control unit searching fromthe index of the netiag %R, 200 ey GoDr 34) Bi ng
to the search condition, wherein 10 at least a p E& f t | ocati on

i nformation defining the key i s expressed as a mj mr Bed) do@O0hI ue,
and extracting a fragnent of the nmetadata using the searched key. The
predet erm ned code val ue nmay conprise XPath as additional information
where the respective fragment/key coridésponds to a user defined type. 15
The |l ocation informati on may conprise |location information of a fragnent

of the netadata .includi t.he ke | ocat i L.nf ' e key
within the f rag}tf’e?f{h?everﬁlge %b(%? o Oru%ﬂ% W ?C%sé’ef(a%ﬁ% Hgg%%gﬁ%}?ﬁ%ée%ey
meet i ng t heprs@asd Anghardhppatitus &0ORGrelmURs métaddie divddedk Inmonftdgmentadex, and

extract identifjcation infqormation on ég t e_fra}g nt of the petadata
cor r espondi WENCSINEHR PR EUHFCCRI¥ING a7 pRaT ?%‘Bﬁloﬂso rﬂnﬁeﬁshro’t“h By @ ise a
recei ving upi cglqvizn £ Jt adakfe frdnSE AP IBrbRbihe St HikBGyt Herein the
recei ved rreu@g%%[{t% ﬁiédvnél g%&hlgutl{ggt uni tgout puttisng trd%se %ea(ri%hgj?tgsult by the
cont rol Auni éomHimtioes pdriseativn afqunatiad ionya dfagumhtesd dbcatihe lkéoymatimet i ng t he
- search conditjon, the control. uni extract,.ones of the. fr nts of 25
the net adat%PﬁE‘B}graéé%hﬁl?% Y éﬁ?/ggé@?{o? CoTn ‘f?é@?ﬁoﬁamgﬁglﬁgeearch
condi tion. The SRR whtih cARYf 8RaAbGR0H HfoRndiRRIBSRE FakhMe dk@)he/al ue
meeting the search condition, anong representative key val ues of the index
cor r espondi logation infoamgin dffining] the st Isasttane kreys cxpmrsseloa & preflgfermingd val ue
anong a ran of values corresponding to the representative key val ue. The
net adat a may tHave a structure of 30 netadata as defined by the TV-Anytine
. Forum iy Cct oberhe?@& lotation /inf3RRakod Qa0 exprbskddRis?andtlr AredO@dnid&d To
achi eve the above and/or other aspects of the present invention, there is

provi ded anesdaer XXatharkesentre) unk gy A Opg Pr MeteEpgments;of fhednetidits

. fragnents, 485N | BBiHon YR b BGE oK R MehBah CRegeRdi 6y ars Of at
| east one k%oy g@ﬁltdﬁig %mﬁkgggggpngﬁg&% contorol uniet sel e?:ti ng f% oma |ist
conpri si ng selgetadrealnbingtiaf. 5 conbi nati ons of | ocation information on a

fragment and | ocatiqn informatio . . .
g "F‘o achieve the above andlor other aspects of the present invention, there is

information defining the keys, conprising an input unit recei%i ng.a search
t

15 provided a computer readable medium confaining a data structure for storing an
index for metadata divided into fragments, the index provided to search the metadata,
the data structure comprising a list of keys corresponding to fields of the metadata,
and location information for defining a key, wherein at least a part of the location
information is expressed as a predetermined code.

20 To achieve the above and/or other aspects of the present invention, there is
provided another computer readable medium containing a data structure for storing
an index for metadata divided into fragments, the index provided to search the
metadata, the data structure comprising a key index list section comprising a list of
keys corresponding to fields of the metadata, and location information for defining

25  the keys, wherein at least a part of the location information is expressed as a
predetermined code, a key index section, and a sub-key index section, wherein for a
key of the key index list, the sub-key index section comprises ranges of values of the
key and identification information on ones of the fragments of the metadata
corresponding to the values of the key, and the key index section comprises

30 representative key values represeniing the respective ranges of values of the'key.
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correspondi ng

to the search condition, wherein one of the |ocation inforha ;89“9

fragnent and the |ocation information defining tP@T&R Igggsg r@p{ﬁf&zﬁgi)y

expressed as a predetermined code. 10 The other [ocation information

be expressed as anot her predeterm ned code or XP&PM/KRheZ:@.n(}QII 29®4t may
extract one or nore fragnents of the netadata corresponding to

identification information on the netadata identified by the selected
conmbi nation. To achi eve the above and/¥ other aspects of the present
invention, there is 15 provided a conputer readable nmedium containing a

data structure fgr Noldl! i f ta divided.intg fragnents,

t he i ndex provi dg‘a a@&Qgeeﬂgggﬁ&%@H%giéggg@@é{%ﬁgmﬂﬁn W‘E&qoﬂ’r@el&lﬁpri sing a
list of keyspraiedeasiflonditieg coopihiteeteddatdd niddRnirebgaing, a daadtduaaat fopn
information for defining a key, wherein at |least a part of the |location

i nf or mat i on Stogng AR ipdex dor metadaty Awided dptg; fragmeptsdiie indpxmsovdesd levisarche above

and/ or ot he Srd¥hE k&2 TWelrY IS 3 DOV anot her
conput er re?gﬁﬁg&n@ﬁ%&%ont al ?1?ﬁ%plgéycﬁg%lggtg}rkﬁigtqﬁ{rgesl%%ﬁngttgﬁegg%fan i ndex
for met aflat ¢éhednstadita) ahd iwafiormipfenbitson foh defininetherkeps; ivherkin at lseshn phrtt he

met adata, the _data structure conprising a key index list sectiopn conprising
2 list of  RGYE GrPRIIEImATA 1 SrTeatd aopetdiumiade-pnd Rdet 6BE T on

- i nf ormat i onyEQrandefidminesioAtintdd@atkdaych heRetAlalh @lrelRRdingdo RRY Yark oehe

| ocation information is expressed as a predetermned code, a key index
section, anthekegsib-key i ndex section, wherein for a key of the key index

list, the sub-key index section mpLl ses _ranges of val ues. of .t he key and

dent i {1 catfon & AP GPHETS B SBheonaBYRtef el d 28 A FohindRlioR Sk o

correspqodi pehvidedtioe exchl tethe Ghethddls desdtibedbotd)@ k@yputdrdeidable Ghédain cONPri ses

30 representative key values representing the respective ranS%es of val ues
t%ﬁfr“@bgf Ll

of the key: cfiouyisng eqyapufer igstrycpengifop peyforming the gperatig(sygediieti eve t he
above and/ ok, pthes,aspects of the present invention, there is provided
still another "conmputer readable medium containing a data structure for

storing an index for netaBRIEF MESCRETTON OF DIRAWERGS, the i ndex provided to
e Ll Mol e o St com Lotno 2 LSt tokes
def i ni ng5t h@edpSappWfRBY 86 B follERR RsdBEibn 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;
FIG. 2 shows a grid guide screen in a general EPG application;
FIG. 3 is a block diagram illustrating a structure of general metadata defined
20 by the TV-Anytime Forum;
FIG. 4 is a schematic diagram illustrating a concept of a general fragment
defined by the TV-Anytime Forum;
FIG. 5 is a schematic diagram illustrating a concept of a general container
defined by the TV-Anytime Forum;
25 FIG. 6 is a block diagram illustrating an index structure of metadata using
the conventional key scheme;
FIG. 7 is a block diagram illustrating an index structure of metadata and a
searching process using the conventional key scheme;
FIG. 8 is a block diagram illustrating an index structure of metadata

30  according to an embodiment of the present invention;
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ned code, and.
val ues of the keys and identification information on the nmptgdated 2005 :
corresponding to the values of the keys. To achi 0 r her
aspects of the present invention, there is 10 ptr W%ﬁyﬂﬁp %ng
met hods descri bed above, a conputer-readabl e nedi rng) ﬁéZ 04
conput er - execut abl e i nstructions for performng the operation(s) recited
in the nethod. BRI EF DESCRI PTI ON OF DRAW NGS The above and ot her aspects

and features of the present invention!i |l 15 becone apparent fromthe
foll owi ng description of preferred enbodi nents given in conjunction with

t he acconpanyin raw | Lch:. : | ! |

illustrating a %&%&gﬁgo e%la%e#gérg[p %‘E%;g[mg}:?ﬂéd%‘ ézﬁ%ﬁmlg@gf%?t?&d&%%%ne screen
i n a gener ai schiRGingppddecadctading B G erBbadiment ok delpretemgnenmtion;| ustrating a
structure of general mnetadata.defined 20 by .the TV-Anyti Forum FIG 4
s sohommt i o dGonars fietsr HaSkHpEs Mo At rividitg dutven Ot crdisiBhe

defined by jdagrdind+6\aY bhnbEdimehibFihePréentinichtion;schemati ¢ diagramillustrating
a concept of a general container defined by the TV-Anytinme Forum 25 FIG
6 is a bfock di dffffarhliiklaudingrami Wysteating mdegrthed rof seareling ffomie adetadatausi ng  t he
conventional k chene: EIG. 7..is a bl.ock. .diagramillustrating an index
structure o?“@/“égaﬁ‘ée% %A:]ﬁlentsoépg?e(ﬂrﬁsﬁﬁt ]BY%]tt,lg]%’saggsi ng the conventional key
schene.; FIG 8 wg;, o b DekedhtRodiamih iludfhiimd dnngppaids Feleashing edrilie of

met adata 30 according to an enbodi nent of the present invention; 17

Cct ober 200&eiaduRazonling to ag empodigient gitiag pipsept mvergion. 2004 17 FIG 9 is a
schematic diagramillustrating an index structure of nmetadata and a
searching process according to an enbodi ment of the present invention; FIG
10 i s dimgram i | BEST MODBFOR CARRRYINGIOUWT aHUEANVENTIOINes of net adat a

according to an enbodj nent of the present invention; .
' d Hereinatter, an index strcture of metadata prow%ed for searching for

information on contents, and a method for providing indices of the metadata, and a
method and an apparatus for searching for the metadata using the index structure of
the metadata will be described in detail with reference to the accompanying
15  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
comprehended in limiting the coverage of protection of the present invention.

FIG. 8 shows an index structure of metadata for searching the metadata

20  according to an embodiment of the present invention, wherein the index structure
includes information for defining a key so as to index TVA metadata fragments
stored in the data container as described above. Hereinafter, a key index list
(key_index_list) section 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

25  including encoded key information defined by the syntax will be then described.

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

30  concept of the key information, such as fragment descriptor() and key_descriptor(),
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5 FIG 11 is a diagramillustrating a nmethod of searching fqr the netadata
according to an enbodi nent of the present invention; and Fl &7 Optobpr2005

schematic diagramillustrating an apparatus for seanghi hor, ) at a
according to an enbodi nent of the present inventil&i./ﬁg(g@Eé?/ML@ag
CARRYI NG QUT THE | NVENTI ON Her ei nafter, an index ur f t a
provi ded for searching for information on contenfggﬂygﬂd g%@%ﬁg@h

provi ding indices of the netadata, and_a nethod and an apparatus for
searching for the nmetadata using the ilfidex structure of the metadata will
be described in detail with reference to the acconpanying 15 draw ngs. The
entbodi ment s,.pf oh HG0LRE B BB 1) BaBR RS0/ ich¥A 1BIBAREA 1D b B

speci fi cati%ﬂ# For(g t éeg%saie 09 %esc ?tht??o%t;s(kﬂfovu\kvm@ts is wll not}sbe

i nt er pr et edindex (kep ripdesh sxetiend 1 2(handithe subrkgy idex (sob reggiadex) sgrtioh @86.i on of t he

Dearchi ng- 1t ne. metsdandsole G S oG Sehidan Eis O Rer AP BrtiSh e
i nvention, | RBspeBve KRYSMnSIHEMICEH AR infoRGhitHEsh thokey MBI RBy fiexplef i ning a

key so as to index TVA nefadata fragnents stored in'the data container as
descri bedl akrolien 13%dp bk dedetibed laigr.key i ndex |ist (key index list) section

110, a key inde ey .1 pdex) sectiaon 120 and a sub,ke i ndex..(sub
ey i ndex) sect | Bt igaRFERo Sl 80 apie BSeRy T oiRse LOATRRET Y 5
i ncl udi ng efeestMateeivhich pRideRithaed Hafi stte Bgtddle cosfihang td HeybBaviehen
descri bed. The syntax defining the index structure of the petadata

accor di ng t Shokey iefaperdioneromusiey satinne bémation ofg Bitadna frgmentcin ar
| ncl uding _t%ﬁ%@%@ﬂ@&mﬁﬁﬁ@{ﬂ{%@ belte AUl PR mdidlaGOGRRagkt OM the

syntax defined in a convention art reference 'n that it
conpri sed steferedduo as “loeatdoy informadncdc ffapmeaty” ehchds expr&Sedcneysh obf t he key

2005, 1 ViER BscHaEmeng i TN (ieeGRarrlt 80h 2 Tossas THOMIoReD: B s
structures pf,Lifenked tdydenn: lateStikikaye b infekadafOpddntint Mbthindille key

i ndex (key index) section 120 and the sub key index (sub key index) section
130. The keyeférradas ab.ifot exaamje, i fagetion infrnagencef keyl hatisnyr X8ath fuy
information_,definin espect.,ve ke i tifi ' Lof Qr. i on on the
o or L O iRk Al AERRESHIE SR AR Fab AER! bl bfeshetf R
15 ofthe key in TVA (i.e., key xpath_ptr).
1. Key Index List (key_index_list) section

The key index list (key index lisf) section provides a list of all the

transmitted keys.
In an embodiment of the present inveniion, a ‘fragment xpath pir’
20 indicating location information of the fragment within the conventional key index
list (key_index_list) section (expressed as XPath of the fragment in the TVA) is
replaced with 2 fragment descriptor().
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5 section 120 to be described |later. The key information serves to define
the keys, i.e., location information in the netadata, whiciv @etesbetessn ned

fields of the nmetadata constituting the keys have. e key informatio
conprises location informati on of a netadata fragrfey}& 200 hic® @ni '@ﬁjs

constituti ng the keys belong within the netadata 1 erred
to as "location information of a fragnent," Wnichﬂj@{@ 23@@ g.sé %h of
the fragnent in TVA (fragment xpath_ ptr)) and | ocation information of
fields constituting the keys that aré?within the respective netadata
fragnent (hereinafter referred to as, for exanple, "location information
of a key," that is, an XPath for a fglafive path of the node within the
rel evant frag TVA (i.

key xpath_ptd). 1.Srefpx|ndex List (key index | N pf Bidg(chapgenhle) ey |ndex
l'ist (key_index I |§§9 nﬁ@gtusqm{prow des a Ii st of all the transrri tted keys.

I n an enbodi rfeht ar.-u v ||. Fragrent—xpath—ptt 20
i ndicating | qcati ofn |(3np0t M et ﬁﬁ ﬁr{agmant within the convgntional key
index list (key_i ndeﬁ_gmst_)descaf@tdrﬁn (expresse¢d as MPath of thelfragment in

the TVA) is |repracedy éy H&cﬁptbf(zgnen[ _descripi{orQ {g Cctober 2905 i T/
. 2003/ 001409 | PEA/ KR 2004 19 Table 1 Synt =v'\'n of —Bi-t4

(changeabl e) |key i ndesindex sqogtaitesy (1=0; j<key i ndex @ount j++)
fragnment _desdri pt or ol&eyeydedeﬁleﬁﬁﬂﬁor OL6 i ndex cont&i ner 16 key ilndex

i dentifier8 Key |||uc? count——specrfies theinmunber—of —att—theftransmtted
keys, i.e., tlhe
-}

key index_count: specifies the number of all the fransmitted keys, i.e., the

number of indices for the entire XML document.
fragment_descriptor(): corresponds to XPath location of a target
5  fragmeni(s) to be indexed. According to an embodiment of the present invention,
the location information of the fragment is expressed as a predetermined code, as
shown in Table 3 below for the standard fragment type. The type of the fragment is
not limited to the standard fragmenit 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
10  the keys.
key descriptor(): corresponds to XPaths of the keys within the XPath
location of the target fragment to be indexed. Where the location information of the
key is expressed as a predetermined code, similarly to the fragment type described
above, the standard key type can be described. As described above with reference to
15  the fragment descriptor(), the type of 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 the index_container. The key index (key_index) section
20  can be identified in a unique manner in combination of the index container and the
key index identifier.
2. Fragment Descriptor (fragment_descriptor)

-t
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nunber. of indices for the entire XML docunent. fragnment_descriptorQ 1
corresponds to XPath |ocation of a target 5 fragnen Ié’é t o bt Peiekexdeps
it

According to an enbodi ment of the present inventiiL/ 80 Dgafli gni 4 0%
information of the fragnment is expressed as a predeterm ned code, as own

in Table 3 below for the standard fragnent type. h
is not limted to the standard fragment type of m/ﬂ Zahdbtieééaggment
can be shaped as random as possible as far as its shape can indicate XPath

of the fragnment to define 10 the key§ key descriptorQO corresponds to
XPat hs of the keys within the XPath |ocation of the target fragnment to be

i ndexed. Were t Jﬁgg%g OB e i 0, ﬁ-{ﬂ&m: Yol s a
predet erm ned co %, S m+ta%5§/£i{tggq%b@€%sggne ?E’ge g@%r%%@%&& (t)SSe t he

st andard ke@w]iqrmacwedaededeﬁe arbitperg bitAsucties @rbits b latsc:mé 80 m)t ﬂalaueé trence to
15thefragrre torQ the type ey. s not estandard
key type. 'éﬁéjaé‘g% ?Péitypelfﬁgﬁffnit |ué§dof“|“\‘t t)é]é ’faérfeﬁ@?e’ia r‘fa%F Seci fied
key i ndex éf*&ﬁ!cﬂbﬁ%e@atﬁ 8€4d HbrEKinflrS atiHEM1ANE R¢hE BRI IfREmehidpps | i es the

key index (key_index) section within the container specified by the
i ndex- cont adefeed bifie Usety Th@ﬂgxwtlkl‘ejlhq ﬁ@s@p’tﬂe@m@n is ‘DgFlatt idicatesent i fi ed.

in a uni que nma i 0 ndex ¢ Niaine key i ndex
i dentifier. U5 H%f“i@r%ﬁneg idb ?B)f(a#'r gér% %Vealsl{g}l?ef)tdgrl}ed[aﬁ%% "SHEET
(ART, 34) Lifnd ¥ A8¢ destfiB&. KTAIR, 200 3/ 0 0 1.4 0 9 IPEAIKR 2 3.0 4. 2004
20 The "fragment descriptor(' provides a structure of encoding specific
bits (which nmay be encoded to arbltra@ B2t s such as 8 bits, 16 bits and
so on) relatifve tosyﬁﬁg standard fragnent m@a;fﬂ;igqueﬁgehyleysed and at the
sane ti e, a jstructur tesecriti Ry®] KPatt—as—additional

i nformation rlelati g?’ﬁ“{- écqu?rgd’;ta fragment type 5 defined by lthe user.
That is, wherje the frizagment_tydescri ptor is|"OkFF8, it indicates 4d
user - defi ned fragnentif@%g bl HD e:&lﬁy }« orf the relevant user-defli ned

f . . . +t ol pescr I hDA C 2
ragnent is {-ediatel ? fragment x];)fclt’ﬁ_iﬁr 16
}

}
fragment_type: represents the type of fragments to be indexed. Encoded

10  values are assigned to the standard fragment types frequently used. If the
fragment type has an encoded value of OxFF, the fragment xpath ptr is added as
additional information.

Table 3 illustrates encoded values for location information of the frequently used
fragment types when a search is conducted in the TV-Anytime. However, the

15  standard fragment types and the encoded values in this embodiment are not limited

to those illusirated in Table 3 but can be extended in accordance with applications.
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. ; i fragnent type8 if
(fragment type = OxFF) { fragnentxpath ptrl1l6 } } fragnment typectobaoesents

the type of fragments to be indexed. Encoded 10 RiT/URs2%0 & a5 I @pd] (pgt he

standard fragnent types frequently used. If the fragnent_type has an
encoded val ue of OxFF, the fragment xpath__ ptr i d apn i b I
information. Table 3 illustrates encoded val ues fiEEﬁj@at 2‘3 mgozbm'aon of
the frequently used fragnment types when a search is conducted in the

TV- Anyti ne. However, the 15 st andar d 4r agnent types and the encoded val ues

in this enbodinment are not limted to those illustrated in Table 3 but can
be extended in accordance w th appl i%tlﬁié)ns. A i E NDED SHEET (ART. 34) 17
Cct ober 2005 MARK 2003/00.409 | PEA/KR 2 3.0 4,.2004 21 Table 3
Val ueDescri ption Qx00NotYASi gnalt ed OMESEABEIMNI nf or mat i on |f r agment
0x02G oupl nf or matijon Trago@ent OXP3Cr edidtPeRighsBRE | ON T ragnent
O0x04Pr ogr anRevi ew fragrert—Ox05Segrentlnf-orpatHon—ttaghent
OxO6Ser vi cel nf or mdt i on %le%nent 0x 07 Brisagaifprmaton g‘& nf OxFFUser
dei sgnated fragment OxO0&x(@XCE Reser vedirouplnformation fragment

0x03 CreditsInformation fragment

0x04 ProgramReview fragment

0x05 SegmentInformation fragment

0x06 ServiceInformation fragment

0x07 BroadcastEvent fragment

0xFF User deisgnated fragment

0x08-0x0E

x08-Ox Reserved

0x10-0xFF

3. Key Descriptor (key_descriptor)
The ‘key_descriptor()’ providés a structure of encoding location information
of the keys having a high frequency of use to specific bits when a search is made,
5 and at the same time, a structure of describing the key type defined by the user in
XPath. For example, if the key_descriptor is ‘0xFF’, it indicates a user-defined key.
Thus, the XPath is described as additional information for the user-defined key.

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

h

}

key_type: represents the type of keys to be indexed. Encoded values are
10  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
key xpath_pir is added as additional information.
key xpath_ptr: refers to the relative path involved in the fragment XPath of
the node used as the key.
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Kkey- descriptor) The " key_descrip P&Q | des.
a structure of encoding location information of %@T@ﬁ hgv &g ° é
frequency of use to specific bits when a search 0 Q;ama
time, a structure of describing the key type deflrh%d by the user |n XPat h.
For exanple, if the key _descriptor is OFF , it i e | ned
key. Thus, the XPath is described as additional meé)rmat ?o? g} ?@?4
user-defined key. Table 4 SyntaxNo. of Bits (changeabl e) key descriptorO
key type8 if (key_type = = OxFF) key %%at h_ptrl6 } } key type: represents
the type of keys to be indexed. Encoded values are 10 assigned to |ocation

| nformation of tmke%@%qmﬁ&mg ¥R 9Ae HLEANPRLOSRY WIRpRiBRATCN |5

conducted. |If the as an enco OxFF

keyxpat h_ptwillits lﬁﬂél&d)OdShEﬁdhh éricodal valma‘scfonﬁblstmdarkiégeym maythavemref ers to
the relative path_ ipvolved.in %% fra rrent XP@#}}&‘ t he node used as the
key. - UNDEDI8ctErenimilgsfo engpgingp KR 200 3/ 00 14 0 9

1AR 2 3.4 4, ZO%C%?thé/\héﬁ]ﬁtléﬂa%f%@ﬁaeﬁhd&ab& Sinflé¥) sbiiRnSnanEkAGh lgys have

not been specified, It be understood that the encoded val ues for the
standar & kepddxy(sels | myndmee@wn ster thetsame as ithask slefinest ke dendpdsk arthe

f ragnment ty of .Ta Si.n he | of the key index
" (key_i ndex) ee&‘f’?élﬁe%ﬁ%leaﬁgsm ﬁ%t%%reofd\gﬁl.b% trdlﬁ%]d:ub key index) section are

the sane as thosexdetideeddy I’lmﬂé}gs&ﬁmnl ndex art reference, the detailed
description thereof wll be omtted. 4. Key Index (key index) section

Table 5
Syntax _ No. of Bits (changeable)
key_index(} {
key index_identifier 8
for (j=0; j<sub_index_count; j++) {
high_key value 16
sub_index container 16
sub_index_identifier 8
3
3
10 5. Sub Key Index (sub_key_index) section
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
h
}

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

segments of the index information.
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Table 5 SyntaxNo. of Bits (changeable) key_indexO { key index identifier8
for (j=0; j<sub_index count; j++) { high key val uel6 subi ndeX’ SOrkeiRPRS 16

subindex identifier8 10 5. Sub Key Index (sub k€T/ERH) Is£D ipd 4T8De 6
SyntaxNo. of Bits (changeabl e) sub key_indexO { sw{éﬂ%x i:c%entifier8 f(t)g

(j=0; j<reference count; j++) { key val uel6 tar ges ai 25,10 4.42001
handl el6 } } Hereinafter, the netadata structure defined by the syntax
descri bed above wll be discussed with reference to FIG 8, in which the
netadata i s expressed as segnents of2ihe index information. 17 October
2005 f:ul/KR 200 3/ 00 14.09 /K Q2 0 4.2004 23 The key index Ili st

(key_index_|i st i ' ' : i - Wt id
Sy of ol Tt he WP REL Py B i o hed Bodtof 1 D SR HEUHIGR ceighe e
defining enredlddeyist bf Al the hasadittadkdynf Theviidt iimtude$ késhiafdrmaoredetfin{dor agment

descriptor) and/or location_information of the k k ' :
| ocat i gn i ?ﬁag)h ke¥ (g ]@pat%qqeinformagon o% {he fra?gment %ﬁ'a e e?:xt_fdes?cyﬂp%%saclg&/&t or); the

location information of the keys (key descriptor); the location information of the
5  fragment or the location information of the key may be selectively encodeﬁ, or they
may be encoded simultaneously depending om embodiments of the present
invention) and identification information on the key index (key_index) section 120
1o 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
10 in the conventional index structure, and the XPath of the node uséd as the key, ie.,
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 embodiment, the encoded value corresponding to the XPath
15 for the metadata fragment (that is, location information of the fragment group) and
the encoded value corresponding to the XPath of the key (that is, location
information of the key) are respectively stored in the ‘fragment descriptor’ segment
111 and the ‘key_descriptor® segment 112.
As describe above, where location information of the fragment among the
20  key information is of the standard fragment type which is frequently used, there is
provided an encoded value (fragment_descriptor) expressing the XPath for the
metadata fragment (fragment_xpath | ptr) with a predetermined code. As the
standard fragment types frequently used, there are for example, program information
(ProgramInformation), program group information (Grouplnformation), credit
25  information (Creditinformation), program review (ProgramReview), segment
information (SegmentInformation), broadcast event (BroadcastEvent), service
information (ServiceInformation) and the like. If the XPath of the metadata
fragment for these fragment types can be simply expressed as an encoded value, the
overhead in. the search for the metadata can be reduced.
30 Therefore, in the index structure according to the present embodiment, the
XPath of the standard metadata fragment is encoded to a predetermined encoded
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5 fragnent or the location information of the key may be sel 1vel
encoded, or they may be encoded sinultaneously de n%érﬁ%ﬁ'ég?ﬁs of

I ng .o
the present invention) and identification infor nﬁﬁ@ﬁ @%Otﬁeﬁ&ﬁ indcB g
(key_i ndex) section 120 to be described later. T, th,of the netadata
fragnent is a path for the root node of the TVA%@MZ&AD@Q@Q@ML
I.e., an absolute path, in the sane nmanner as 10 in the conventional i ndex
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 netadata fragnment and the XPath of the key in conbination

represents | ocati I nf | Q e r i . ment. In
t he pr esentvﬁﬁﬁgﬁ%#?r%'%%%%%éﬁ l\t}glﬂl@eéﬁgéc%rd gg%%%%?ha{%gé%etg%t h 15
for the netagatiaid kaURBAE dft hatenbsded| edaki @R, OXIFRLIcOmssighed he the agnent:
group) and the encoded val ue rresponding to the XPath of fhe key (that
i's, |ocati omelaflaid Gpgmentnas @ﬁﬁn@i gv ﬂ@ﬁseraﬁ%thﬁ@@b@@w yeet fopddgionplht he

(T agment _OgSetiaAbn 1368MERBh onlhd ntiflalagnlcRY brIGRGR! OF M6 XMAONRN 112, AS
descri be above, ere location information of the fragnent anong the 20
key i nf of mathisoregird, af addigorsd aredd(f fingimeaty ppath ity ) dombrkamiplé, byf whighidlet | y used,
there is prqvjded an encoded val ue (fragnent descrjptor) expressing the
XPath for t ath%%‘t%ﬁ’é‘?’égﬁt?g'ﬁﬁﬂ?ﬂ%cﬁv% ?tfib“a%f?ffﬁ?dr) with a predeternined
code. As the st@nRa&AbddiASIBNhick BASmENE AdQ@nbddtd b LLordhRRI AT I OF

exanpl e, programinformation (Program nformation), program group
i nf or mat i on3,(i® bepionfisformationon, the me@data fBemeitt ameng thsrkey Griemationhas mat i on) ,

program revie Pr.ogr anRevi, p SE nt . i-0f tion ( nt | nformati on),
bt oadcast evehentodb ARRERATN ) DRELAGh odoB, PPk B RO R B O rmt o)
and theid i Kgetalifta t ReradBat dhcededt e ‘0R0IAdBGRatel r g ERAthT of thdhep@gfahagment
types can be sinply expressed as an encoded value, the overhead in the

search for infamstiendregranifprmatian) degmenty ThEPEhS: cvhere thge locahen
t t . i 3 f St dard
structure agear di:ng oh nd B%t Eﬁtﬁo perﬁggo‘ékﬁﬁn% rént-:éb% thg(@%“%ﬁﬁ ﬁé&%ﬁ‘eﬂ anaar

nmet adata fragnent 1S encode eterm ned encod FED E E- r
( kR 3 A4 13efied dlyethe AB65 and Ginds, 82311004 406 fREAKRID e, XPathh of 2B04 24

val ue and the st%r ed. Fugt‘lilerm){g al I.dod‘ t he encoded val ues are not

assi gned t o™ ta fragment to be designated is provided.

15 Although the above embodiment has been described with respect only to the

metadata fragment, the same may be applied with respect to the key(s) for the

metadata fragment. That is, encoded values may be designated and used for the

frequently used keys instead of the conventional XPath for the keys. In addition, if

the encoded value comprises a predetermined value, the user may additionally

20  designate the XPath for the key. The encoding of the XPath of the aforementioned

metadata fragment and the encoding of the XPath of the key can be used
simultaneously or independently.

Furthermore, the key index list (key_index_list) section 110 comprises the

identification information on the key index (key_index) section 120 of each key to

25  be described later (i.c., the container identifier information (container_id) of the

container storing therein the key index (key_index) section 120, and the key index

identifier information). The container identifier information and the key index

identifier information are respectively stored in an ‘index_container’ segment and a

‘key index_identifier’ segment in the key index list (key_index_list) section 110.
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fragnents and sonme of the encoded values (e.g., ~OXFF') argggsEér%%% tg t he
réa

net adata fragnments as defined by the user, to th 114
additionally define |location information on theﬁéﬂaﬁ{jgﬂb fkans

of the XPath. In 5 this regard, an additional are : fJag t xpath, ptr'),
for exanple, by which the )Path for the netadat aiPW@EnEega@ 43200_4
designated is provided. In the enbodinent in which fragnents are encoded in
accordance with Table 3, the location information on the netadata fragnent
anong the key information has such eficoded val ues as ~0x01', 0x02' and
"0x03.' The location information on the 10 netadata fragnent encoded to
'OxA "' indicates,the,XP . t r r i r gt 1Qn :

(Program nforna'?hl]%:%)thfera neng{e}.{' &E{nn?%eggsg Oélr g%@tﬁg gcsé{%tbi lé?ly Hilﬁ‘xornati on
on the met gt &ef harpgRttidrs] 30@xdthe sarn¢ asdeacribet etheiepddtaatt rdgmeest  def i ned
by the user, and.thus a&égﬂg)i ti on%l area for enabling the XPath of the

met adat a frth@ﬁ%?ﬁ‘tlpttoé © RQP&Y% s provi ded. 15 Al though the above
embodi ment _has begn, fesehiditdnhdill B eRERId A8 tnb@alibie willBs adated r agent
the same may be applied wth respect to the Key(s) for the netadata
fragnents Tihaktailsyitterfoched to BIG & witioh ilestates ithpiadexdinfnoatereercpding he
frequently usedwge S i n ILjhead of .t he.conventional XPath for the keys. In
addi tion, i 'P anemBotimeBE thePEISEY MYEBRME i ses a predetermined val ue, the user
may additional | w120 odgrdven @iee ki andéRatift §tion Neokiy whithethenXpathngf of t he
XPath of the aforenentioned netadata fragnment and the encqdi Hg of the

XPat h of t h‘BrhasyasiEnentdragment for thaferdercldus pycogded fon §aen disE-f1S kSYr ¢ her nor e,
the key index |jst . i i i c L

i dentifi catﬁng?‘f“:k ﬂr&r%gﬁegﬁ&gir?dtdﬁgtt%ee%gﬁ&ﬁ%g@e%é%g)/'%ﬁ ﬁﬁ%ﬁ@?‘ég%‘?"gﬁ t]?LeZO of each
key to 125 Lgnediedeiciibabwitiatediredde t€FIG.t7The cont ai ner identifier informtion

(container id) of the container stqring Iherei .ne key .i ndex ey i ndex)
section 120, andiherBdeesiue S"Wﬂ?fgrf‘h’mg‘? ’érve%ﬁ’%‘rc ‘f?’vﬁﬁ%’?he%ﬁgs Eei)aﬁ?‘gi ner
identifier | | bhentk B)pch, RALXPro bid@iMitbinkefion, GioRfBIrnaflord €
respecti veI%@?%%hﬁugﬁﬁaﬁﬁggx%gn%nég segnent Izjmd Ogls ) keyli ndex

i dentifier' amcBpweddastErert had keyn aredesd, theeby(kdydingihs eniits yerbeasdtindee 110.

AMENDED SHEET (ART, 34 17, Oct ?%etr 2005 PCT/ KR 2003/001409 JP/ R2 3. 0
4. 2004 25 8PP atus for searching metadata.

15 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
signals. |
20 Information on contents, that is, metadata, is first processed on a fragment
basis as described above (S100). At least a portion (location information of the
fragment or location information of the key) of information on the fields that will be
included in the metadata index, that is, information on the key (for example, 10cation
information of the fragment and location information of the key) is encoded (S200).
25  In other words, where location information of the metadata fragment to which fields
constituting keys belong or location information of the key is of the standard
fragment type or the standard key type, both of which can be encoded, the location
information of the metadata fragment or the location information of the key, i.e., the
XPath of the metadata fragment or the XPath of the key is encoded to the
30  predetermined code value (for example, the ‘broadcast event (BroadcastEvent)

fragment is encoded to ‘0X07 in FIG. 9). Where the location information of the
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Since.t he key index (key_index) section 120 and the sub key index sub key
i ndex) section 130 are the same as described in the key ind&kOgipper2005 I
reference, the description thereof will be onmit &d/KRHN0 B G i 9 |
i ncl udi ng the encoded key information will be described 5 in detail with
reference to FIG 9, which illustrates the index ilFEdfRat D8, @:gogmzp to
an enbodi nent if the present invention. FIG 9 shows the key index |1'st
section 110 in which the XPath of "~BroadcastEvent' fragnent for the
Service Id is encoded to 0x07.' Hereth, the key index (key index) section
120 and the sub key index (key_index) section 130 are the 10 sane as

descri bed w e 7; - Aesgr above is
very eff ec%%%haé%égﬁ%g%ﬁg%sﬁke Ogt%%m%dlﬁﬁgﬁfﬁﬁgggﬁﬁ fjieused ]#)}r)glgmant S
types, e.g.epcddedyulmg] thé heyrimtforomtiorCequeksal withaiPatnmay badtiBrd addatheEvent and
so on are used, thereby reducing the entire overhead in the apparatus for
sear chi ng ﬁ@?‘é?é?&?@iali*s FIG 10 illustrates a nmethod of providing an index

of metadata havifiged is StdviiUbE uds 6o lifoRfation euistiefhodieTeaimed:, Flie present

i nvention as described above. "~ I ndices of the nmetadata according to one'
enmbodi mént eafmplee ipfoensivn onveniSepmcec AR’ bE30@ner Baead dysubhkeypiedXder 200

provi di ng, faqr,exanple, audja/.visu si.gnal s. 20 .1 nfor ' contents,
that is, né?@dﬁ?ya-,m%@ *Ftr‘c?tdh rlﬁglé)ggdg‘éf In %E rag; rrr%%n{le% %3?@@@' gl}se cribed

above (S10Qyp kA idRAGubRkHOidde@Nseeli@t 230 aiRhided svgiRhisOr 4Havingeaherbihagnent or
| ocation infornation of 'the key) of information on the fields that will be

i ncl uded i rranges ofevalerst of thedksy, apfgpetpdata ifragmentidepiificaion Hafopmgrions of

exanpl e, | ocat] . ' g [ cak | ' mat i on of
t he key) i scogﬁécpg %lﬂ‘é ?‘%%On?ﬁ ﬁegg) fﬁgﬁe o{yﬁtg?{ i\%b{rﬁss%n%%e]; ie&'ﬂg%%?#%hﬂ% nformati on
of the et adadtginé @Ay awh fragmenshiamhidéritifier nforomtion Hantllemeplied yespbaivelyy or

| ocation information of the key is of t st andard . f r,agnment or the
standard keyored pethe b@’fﬁ?t—ﬁ?mﬁﬁ?% ReeragRt ﬂlé‘ll g‘rﬁicfﬁ‘ﬁe@g—,co tRiney 5%%??“58%¥F<§T ormati on
of the metagata fragnent or the |location information of the key, i.e., the

XPat h of thée netadata fragment or the XPath of the key is encoded to the 30
predet er mi ned colleeyaindex (¥yrindseangsiction 1188 hayingatrpeesentetivenkey values

(Broadcast Event) .. fragnent .i s 0 . haol:l El G O egg the
ocation i MPBERRPS Mo Fopasve rﬂ%ggig]g%%% ?ﬁé% k.ey.lgspg‘}&ed gssod!
15  example, a representative key value (e.g., 509) indicating a predetermined range
(e.g., 500~509) of the Service Id is included. The key index (key_index) section

120 includes therein identification information for the sub key index
(sub_key index) section 130, wherein the identification information comprises the
container identifier information (container id) of the container in which the sub key

20 index (sub key index) section 130 is stored and the sub key index identifier
information as shown in FIG. 8. _

A key index list (key_index_list) section 110 aranging key information as
provided above, that is, location information of the fragment and location
information of the key, based on the key, is provided (S600). At this time, if the

25  encoded location information of the fragment or the encoded location information of
the key in the step of S200 exists, the location information above is expressed as an
encoded code when the key index list (key_index-list) section 110 is provided. In
other words, for example, the “broadcast event (BroadcastEvent)’ fragment in FIG. 9
is expressed as ‘0X07.” Where the location information of the fragment or the

30 - location information of the key can not be distinguished by an encoded value, the

key information expressed in XPath as in the conventional art may be utilized.
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17 (rigber 2005 PCT/I(R 200 3/ 00 14 09 IFANJI(R 2 3. 0 4.2004 26
nmet adata fragnent or the location informati on of the key 1% Opwberagesnti fied

by the encoded value, the key information expresspamw P Y
utilized as in the conventional art. A key is pE egﬁ;{?gﬁ?ﬂ 4@9
informati on constituting the fragnent, for 5 exahy AR el t 62094 a

"Service ID (S300). Then, a sub key index (sub key index) section 130 is
provi ded for the key as provi ded above (S400). The sub key index (sub key
i ndex) section 130 includes segments 214 having therein ranges of val ues

of the key, and netadata fragnent identification information corresponding

to the values of, the key(that, i : C ' Id@ntd, f4 er .10 tion 10
(container id) 4 f¥a it %155t§e¥%£ﬁra?§f1?¥)teféelgﬁuorlﬁgt itﬁltj)ljrtlﬁe hg(lr)lljé' I%re\g/rgl ue)
respect i velgdéntiSda@br thibiaibe ontthe P&t indenkey nedéx) segive 20 andcdtitien to ar get
contai ner' segnment of FIG 8). A key index (key index) section 120 having
r epr esent athekey @EgrmaiPes representing the respective ranges of val ues of
the key is provi 5 - r epérsRNLaldr VR kerval ue
(e.g., 509) i nd?@‘gﬁtﬁg gg%lfl% etaggﬂlrine ﬁié reiﬁ%eg@ %ne. g., 500-509) of the

Ser vi cesl deinbodinehts @€ the piisentiayentinoemd heesteri $ASOf pewiding the keymdercl udes

therein identification informatjon_for the sub i ndex sub I ndex
section 136kevuhdssi %ﬁ"’tﬂ-cﬁ’elé% yding: thereim, %fegr‘?sfﬁ{l%ﬁ%o%ﬁ léegnfarl?e(ssenslq E’gy_ :

cont ai ner ioﬂ%édicfegéidiﬂ HAhdBhbQImeaeyt ai ner id) of the container in which
t he sub key I ndex (sub_key_index) section 130 is stored and.the sub key
i ndex i dentifi eHereinbelmnatmaindf searehing fas nystadatagneshing a geqreiyeondiion,

(key_index | i st ectian 11 rrangi Y. ' im hded above,
that is, | Q¥ F?ﬂ%’%ﬁ?ﬂﬂ?‘g“ﬁ 8?‘“?%3%@3&8%‘?5%?{’%%% on eFh:%%?t)h(ré!rnat i on of
the keyg b3sQ@ntovehiion &kribddsbpveo WillibelddsaBRa)withitferdics ta FiGe 110 f the 25

encoded | ocation information of the fragnment. or the ded ] ocation
information of 24 brardaegpnplition s ingub §Y.oFOT E5HEPIEX? &?,(S?ﬂgﬁ’l ’Hglaﬂf’f’%ﬁm

o or mat i o, ARRNSl B¢ SKRIERSSHuAR B o SEACHPdS Gie RBRY ! Al sndex |1 !

(key_i ndex SecC I's provided. In other words, for exanple, the
“broadcast duemined B0 ak kEy eortesporfdinggmeint lopatior iidormationof thediedd ed as
0X07. V%esrea?rcﬁercliem ltl?eclge;[ylig ex IPSII &egfﬁlh&rlﬁgt; Setcggn H@%&b’ Sherbihht leas

15  a part of location information, e.g., location information of a fragment including the

key or location information of the key within the fragment, is defined with a
predetermined code, and the concerned metadata is extracted by use of the searched

key (81400).
The step of extracting the concerned metadata, 51400, comprises the steps of
20  searching for a representative key value meeting the search condition, in comparison
of the representative key value and the range of values of the key of the search
condition, in the key index (key_index) section 120, and searching the sub key index
(sub_key_index) section 130 for a segment 114 including the values of the key in
the range represented by the searched representative key value (81410), searching
25  for a value of the key meeting the search condition in the segment 114 of the
searched sub key index (sub_key index) section 130 (81420), and extracting the
concerned metadata by using the identification information of the metadata fragment
corresponding to the searched value of the key, whereby the metadata fragment
meeting the search condition is extracted. It is understood that, for example with
30 reference to FIGS. 2 and 9, where a search condition corresponds to a key of

‘Service Id” in the range of 507-514 is input, representative key values 509 and 519
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30.location information of the key can not be distingui shed by an encoded
val ue, the key information expressed in XPath as in the JEIRFERber A0 art [

may be utilized. 17 October 2005 PCT) 240 3/0 0 14(%/ I 04
27 The key index list (key_index list) section 110 /E@ %y@ﬂgsé()@
identification information on the key index (key i Jb@%ﬂ{se&&o 428004n
addition to the key information. The steps described above may proceed in
reverse order in other 5 enbodinments _of the present invention, and the
step S500 of providing the key index 2% key index) section 120 including
therein the representative key values may be omtted depending on the

Cearch condiq Fafiief A Bim BeTEipRAe dpal M IR of B BT o e PE  coor d

search condition aving a structuré according
t 0 one enbedd Mednineafs doespohfingriesiaatsedrcly eoditbon eesedtiabted bybasiteg thei | | be

described wiith reference o FIG _.11. A search.,conditiqn is.input by, for
exanple, a 1@@’(—5@‘”{@? )’n?at%ﬁ’ﬁd’nlﬂbec%?%?tsl PRERCRLRE gontheo?’ g‘ﬁﬁst‘)}aféetnlgeyr elative to
a field of the ifRYLcH6R5EImERRA RN frhSmerfl 96Rfs o RAChbsSiub2dd of Mekey
corresponding to the location information of the field is searched in the

key indéx |melsdaiekggmaentighe kéystof whinhtdrote belind¢:ed 39 dpscripbalwive, thet ifeast 15 a
part of locati | nformation, e.q., logation infornmation of f.r agnent

i ncl udi ng t'@ % ?f(r)ﬁleogéﬁ%%&'i‘? F%FB?%&%’(%@B?—XPEH@—W y a%dtﬁlfen%f:ﬁ%mf ragnent,
i s defined ifotdatibn diBiRIyaE1BG 8RESs pARdf (Hakey GRORE AREAIAR FAGALR | S
extracted by use of the searched key (S 1400). The step of extracting the

concerned rfedlattyat pathsicle XRailrlosationt KE the clyagmemt), Abals d%y thei ¥d'ator a
representatjyve kev. val | earch condition, in conparison of

t he repr ese(k?%fifes\?épﬁ?gyo vﬁraﬁ)?%%n d%{:%y?ange of values of the key of the
sear ch 1ocondi t i Ghtheisfeps bESkiAY, $1HA6xnd KBAB0; thelateps sftsetriching HR0zoneamadsear chi ng

th b key ind ub_ k I.nd ti 130 f t, 114 includi
the val ues. o Tedes (bJRIP FEOR LAbENt B b sht Do BrESeBarBrgon o
representatjsse aﬁ&%xﬁl&hidg e 6t Shed $RBRER RBcRE ﬁsp?seaoﬁ/ﬁﬂebiﬁerﬂfﬁchﬁ‘tﬁl key

meeting the search condition in the Segnment 114 of the searched sub key

i ndex (sub ikfymatieexf thedey dndek3 (ke Sndex)) sectiond 18t phdhd meb ke ndd¥ncer ned
met adat a by(sﬁ'bs_ikgjg-ir}dgr?) siec eorll:ltain];lio ﬁ{[eixﬁ)ert]a | Qif§ggg£%¥1%, (r)ergl:;eoc:fti\ntzlg}.e metadata fragment
i5 FIG. 12 depicts an apparatus for searching the metadata according to one

embodiment of the present invention. The apparatus performs a method of
searching the metadata according to the present invention described with reference
to FIG. 11.
The apparatus 1000 comprises an input unit 1100 allowing a user to input a
20  search condition, a receiving unit 1200 receiving contents, metadata on contents or
an index of the metadata, a storage unit 1300 storing therein the 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 the field of the
search condition input from the input unit 1100, scarching the key contaiﬁng the
25  code predetermined as location information, where at least a part of the location
information is defined as the predetermined code, and extracting the concerned
metadata by use of the searched key, and an output unit 1500 outputting the result of
the search by the control unit 1400.
The control unit 1400 compares the search condition input from the input
30  unit 1100 with the value of the key contained in the metadata index stored in the

storage umit 1300.
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—corresponding to the searched val ue of the key, whereby the netadata

fragment meeting the search condition is extracted. |t is Ufferdeier 388 t hat,
for exanple with 30 reference to FIGS. 2 and 9, wHard¢ER 20y edpd 4 69
corresponds to a key of “Service Id" in the rang i 7-8¥4 s, ihput,
representative key val ues 509 and 519 11 ENDI ED SI e{@g/ﬁ . L?BQ @é]@ober
2005 AAR2003/001409 IPEA/KR 2 3. 0 4.2004 28 are searched, values fromthe
respective ranges of values of the kygaare searched, and fragnents

corresponding to the search conditio re extracted by using the
i dentification information on the fragnments corresponding to the val ues of

the key. The logation informatiqn of t f I . sol ute
path of the 5 %é‘foélgglﬂea&?ﬂﬁé) ﬁ%%%mf{ %‘8 %Z@dgﬁg#%gﬁggﬁé%%&ggg?tn exed as
desc L i be_d) Mgsen% iﬂaéinﬁioﬁ,, the gtblepfmf rhirdhg Iohﬂ;;dm‘hﬁﬁakaﬁmfaffalgmﬁﬂa offheag Ims nt
xpath_ptr), and the location information of the key.refers to.a relative
path of t hénmkéyearely conditionavitiin the mﬁt&%@ﬁ'%lﬂ@}»éﬂfaftﬁwf ﬁm?‘gn&'FH@yXPat h

| ocation of the.f t Hknel 6% e¥neie SChP bt BF t he
nodes used cgrétaﬁleny%{sta‘g%&lé{m% e steg;dg l%égﬁ%%%%?msﬁlﬂo and S %30, t he steps
of sear ghi rge fobgticdnfendin is Befinet ndé¢he fridepermirdd xpds €dB80Yn adtesisd t he sub
key index (sub key index) section, 130, and tract,i th cerned
fragment probEEACHR theecopperpgie metpdaip; ¥ oat Pg%e is?ﬂ“g’reﬁglfeiyp lg'ﬁ&t f& key index
(key index) AR {12t uri 06 U D@ tibiitPthest Sighs ke teatl@xdriteact i on and
of the metddata ragnment, respectively. 15 FIG 12 depicts an apparatus for
sear chi ng twi¢th mferadatellfcd¢dr di ng to one enbodi nent of the present

i nvention. The arat us. perforns _a_nethod of | dat a
according to thepREesent ?R}]é’ﬁt}?r%osaseg%g%é&%ﬁ%%@&e%%%%m%ﬁ |G 11.
The appgyl atikGexkR08: £OfRth HEEm@ls ioBatth theiretddh@fiainentsing qaickseanndrp i nput a
20 search condition, a receiving unit 1200 receiVvjng contentg, .hetadata on
content s orundemthicredixorgbent Fdwerein theanetadate iy grusheed Al @ A E08¥3: 4y therein

the r ecel ved SOENSoonok\e TE1 Ak fn il N SRR e kbRl Of (e

net adata, " erm ni ocatron information of the
met adat a copieShREMigh.to the field of the search condition input fromthe

i nput unit 1100, searching therNE%T%MngAgﬂﬁTy

15 According to the present invention, a quick search of metadata is available

and overhead to the apparatus for searching the metadata is reduced, thereby
shortening the searching time and increasing the efficiency of the apparatus for
searching the metadata. However, it is understood that while illustrative, non-
limiting embodiments of the present invention overcome the above described
20  disadvantages and other disadvantages not described above, the present invention is
not required to overcome the disadvantages described above, and illustrative, non-
limiting embodiments of the present invention may not overcome any of the
problems described above. It is also understood that a system which uses the
present invention also includes permanent or removable sfdrage, such as magnetic
25  and optical discs, RAM, ROM, a carrier wave medium, etc., on which the process
and data structures of the present invention can be stored and distributed. The
operations can also be distributed via, for example, downloading over a network
such as the Internet.
Although the present invention has been described in connection with the
30 preferred embodiment shown in the drawings, it is merely illustrative. It will be

understood to those skilled in the art that various modifications and equivalents can
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_ _ 25 code predetermned as location information, where at |east a part of the

location information is defined as the predeterm ned code, H@kteber RSt i ng |

the concerned netadata by use of the searched kep?’l‘%%qd%gt’@,u@ indt() gp00

outputting the result of the search by the control unit The contro
unit 1400 conpares the search condition input fronRiA¢ERnpRt3, @%L%O?ﬁlloo
with the value of the key contained in the netadata index storedi e
storage unit 1300. A 1E ( T. 34) 17 Cctober 2005 ~V M 200 3/0 1409 | PEA/ KR
2 S. 0 4.2004 29 Among the steps of s¥arching the netadata according to one
enbodi nent of the present invention, the step of determ ning |ocation
informatiop of .the field of the, | t Jobd jobdal e net adat a
(S1210), tH%H?@%BﬁgwﬁggﬁWQﬁ%@P#ﬁ@Q%%VEaEE%¥gfﬁ?%gk%%gﬂéggggggg%gternined
as | ocat i 0BejpBbPiHERBtdset invehrstashatldlbeasfinal quay by thb afpential dlavat i on
information is defined as the predeterm ned code (S1300), and the step of
extracting the concerned netadata by use of the searched key (S1400) are
performed in the control unit 1400. Descriptions of these steps have been
described wth reference to FIG 11. The present invention proposes an

i ndex structure providing a sinplified 10 indexing for netadata fragnents
to search the netadata fragnments in a quick nmanner, under the environnent
wherein the nmetadata is structured on a fragnent basis, a nethod for
searching the index information, and an apparatus for searching the index
i nformation. | NDUSTRI AL APPLI CABI LI TY 15 According to the present

i nvention, a quick search of netadata is available and overhead to the
apparatus for searching the netadata is reduced, thereby shortening the
searching tinme and increasing the efficiency of the apparatus for

searching the netadata.. However, it is understood that while illustrative,
non- limting enbodi nents of the present invention overcone the above
descri bed 20 di sadvant ages and ot her di sadvant ages not descri bed above, the
present invention is not required to overcone the di sadvantages descri bed
above, and illustrative, non-




limting enbodinents of the present invention nmay not overcone any of the

probl ens descri bed above. It is also understood that a syst1er@cmgpiboyses
the present invention also includes permanent or S
as magnetic 25 and optical discs, RAM ROV a car M%ﬁﬁ B(gl
whi ch the process and data structures of the pres /ﬂveﬁﬁc@ﬁgaﬂ)@Q
stored and distributed. The operations can also be distributed via, for
exanpl e, downl oadi ng over a network such as the Internet. Al though the
present invention has been described 3ln connection with the 30 preferred
enbodi nent shown in the drawings, it is nmerely illustrative. It wll be
under stood {0 tE(_)se skilled in the art that various nodifications and
equi val ent SH1EET(ART. 34) "PCTIKR 204 3/ 0014 09 IPAAKR 2 3.0
4.2004 30 be magle Wi hhoudex SRR Forgndtadac dividedibapiagamatss pinirisingfa t he
invention. Therefore, the scope of the oreseg& |nve |on shpul d be defined
only by th@s@sﬁ@r@ym@@emoaﬂwgmﬁalﬁsqﬁbe qopen aen oy ¢ oper 2005
17 Cct ober 5 / %ﬁ/;ﬁ&.[ga 200431 CLAI VB

An |ndé1§§‘§’{1 g’ﬁrgeﬁe% aﬁéa?tag% fgﬂﬁllloged |1nto ft%géér)r%)frll)t% conprising a
I |st of 5ke¥}§ed§@ﬁﬁ@s@a{ﬂél ng to fiel ds of the netadata, and | ocation
information for defining a key, wherein at |least a part of the |ocation
information is expressed as a 5 predeterm ned code. 2. The index structure
as clainmed in chai m gy, Wage n&é‘é‘gdl@ﬁé&h?&auﬂ 1 fotier8 iheocaaemr | ses | ocati on
information of & fragrrent I ncluding the % and | ocation information of

the key wi tihformitive chmprjsmidcatidintormifitien metuding theskeyt #idved in claim

2, wherein lgcr;t%or? Enfgrrﬁ:%hlog 8{:1 tﬁle ﬁey within the fragment.

10
3. The index structure as claimed in claim 2, wherein one of the location
information of the fragment and the location information of the key is expressed as
the predetermined code.
15 4. The index structure as claimed in claim 3, wherein the predetermined

code comprises XPath as additional information where the respective fragment/key

corresponds to a user defined type.

5. The index structure as claimed in claim 3, wherein the other one of
20  the location information of the fragment and the location information of the key is

expressed as another predetermined code or XPath.

6. The index structure as claimed in claim 1, further comprising values

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

25  of'the key.

7. The index structure as claimed in claim 1, further comprising:
a sub-section including ranges of values of the key and identification

information on ones of the fragments of the metadata corresponding to the values of

30 the key; and
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—t+ereter—oi—the—+ragrent—and the | ocation information of the key is
expressed as the predeterm ned code. 15 4. The index structirectésersbdes ned

in claim3, wherein the predeterm ned code conpri P _ dgi§ i

i nformati on where the respective fragnent/key cor‘?@ gg{slt%?a@u@ei £rﬁlb
defined type. 5. The index structure as clainmed in [ VERSZ\@E(EQJ: rgeg
other one of 20 the location information of the fragnent and the |0cation

information of the key is expressed anot her predeterm ned code or
XPath. 6. The index structure as claim&d in claim11, further conprising
values of the key and identification information of the netadata

i ot i clai nt Eeog Be e e e e e G T ang

claimed in claim 3 rr%rl Sl ng: sect | udi ng ranges of
val ues of ttuagésenf values ofttbekéyl i cati on i nformati on on ones of the fragnents
of the metadata corresponding to the values of 30 the key; and 17 Cct ober
2005 PcT/ 1R 200 33 /0014 0 9 IPE4/ XR 2 3.04,2004 32 a section including

representative key Valtig8ddxQROAERME cRANdNA clBfeRhék@: ranges of val ues of
the key. 8. The index structure as clainmed in cfaim7, wherein: 5 the |ist

i ncl udes5i dent i f the dist ineludasfidantifiedtion infarmation oa thej sgefionapdl t he section furt her

i ncludes identifjcati.on.infor i O the .sub-sectiapn, 9. The index
structure as cl a‘%hﬁé%F“f’ﬂ a1 %@?ﬁs v eenr%gilc'?Iltmenac T 1:mtnhoenqtﬂeﬁ Seu%r' Wl ati ve key
values is a value anong the correspondi ng range of values of the 10 key.
10. An index structure for netadata divided into fragnent conprising: a

L vi ded i, s
key index |ist s®cti oHedBIgFSTartHEy a5 claimed iprelausy/s WegreReapbatdhfg to fiel ds of
t he nmet adat ' i s - .y . :
| oast o par [ Ea AR el B 2B bl b oo b b AR grlieT el 1 @

predet et nkek.code; a key index section; and a sub-key index section,
~wherein for a key of the key index list:

10.  An index structure for metadata divided into fragments, comprising:
a key index list section comprising a list of keys corresponding to fields of
the metadata, and location information for deﬁﬁing the keys, wherein at least a part
15  of the location information is expressed as a predetermined code;
a key index section; and
a sub-key index section, wherein for a key of the key index list:
the sub-key index section comprises ranges of values of the key and
identification information on ones of the fragments of the metadata corresponding to
20  the values of the key, and

the key index section comprises representative key values representing the

respective ranges of values of the key.

11. The index siructure as claimed in claim 10, wherein the location
25  information comprises location information of a fragment including the keys, and

location information of the keys within the fragment.

12.  The index structure as claimed in claim 10, further comprising a
corresponding key index section and a corresponding sub-key index section for

30  another key of the key index list.

|
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i conprises ranges of values of the key and
identification informati on on ones of the fragnents of the net@a@etpler2005

corresponding to 20 the values of the key, and t RETYER 20008x/s8fiod 0 9

conprises representative key val ues representing the respective ranges of
val ues of the key. 11. The index structure as clai mcl inmd%f rein
the location 25 information conprises |location inf orzléf : Mnt

i ncluding the keys, and | ocation inforpation of the keys within the

fragment. 12. The index structure as ai med in claim210, further
conprising a correspondi ng key index section and a correspondi ng sub-key

i ndex section fofs 3 ey fo1dih6d K& YaitnN@e¥ndemt - -"- -fl A flab ff
. SHE E TART, 34 17 ]Ebﬁétﬂo%er “}Iglg%ea%& DR Bl e 25 3.0 4. 2004 33

13. The index st thedeyisenistsbaiondaktlion cahpriises ientifidadorinformation kethei ndex | i st
section further .co {ii ses.identification information on the key index
section, an e¥’r‘i’ge’f<g%; ?had% section further conprises identification

information on the keybideR sdcBin FiRGEXconfistAbentiFatidN infonglefonsd e butr € for
~metadata divided into fragnents, conprising: a |list of keys correspondi ng

to field§ okexindersacHomta, and |ocation information for defining the keys,
wherein at least a part of the location information 10 is expressed as a
predet erm ned code; and val ues of the keys and identification information

on the metadata 14.0r r aspakdishenie firmeetadata disided intdRadotynss, cdbprishiye | ndex
structure as clainmed in claim14, wherein the identification 15
i nformati on conp?iised keyresoresnoading émficlds fithampgratemnd jpcatiomgnent s of t he

nmet adata co Ie tﬁ%-!i L uss, &f ttgh%téfﬁéﬁs y .structure
as clained FI#E%F%B% 61}%1,6 glra%lér@t’he et %Aat a as()ftﬂ[éslmﬂ})(?1 thfRf o
10 is expressed as a predetermined code; and
values of the keys and identification information on the metadata

corresponding to the values of the keys.

15.  The index structure as claimed in claim 14, wherein the identification
15  information comprises identification information on the fragments of the metadata

corresponding to the values of the keys.

16.  The index structure as claimed in claim 14, wherein the metadata has
a structure of metadata as defined by the TV-Anytime Forum.
20
17. A computer readable medium containing a data structure for storing
an index for metadata divided into fragments, the index provided to search the
metadata, the data structure comprising a list of keys corresponding to fields of the
metadata, and location information for defining a key, wherein at least a part of the

25  location information is expresseﬂ as a predetermined code.

18. A computer readable medivm containing a data structure for storing
an index for metadata divided into fragments, the index provided to search the

metadata, the data structure comprising:
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a structure of netadata as defined by the TV-Anytinme Forum 20 17. A
conput er readabl e nediumcontaining a data structure for st ot7Oupbecd00sndex
—+er—netadata divided into fragments, the index provided to search the

nmetadata, the data structure conprising a list of keys corresponding to

fields of the nmetadata, and |ocation infornat Pg’jﬁ/mog()m@ff@ l@ladl{}g

wherein at least a part of the 25 location information is expressed as fa
predet ernined code. 18. A conputer readable nedllﬁﬁﬁ/@ntﬁl&l@d 2004t a
structure for storing an index for netadata divided into fragnents, the
index provided to search the netadgfa, the data structure conprising: [17
Oct ober 2005 PCTIKR 200 3/ 00 14 09 IPEA/XR 2 3.0 4.2004 34 a key ijndex
list section conprising a |list of keys corresponding to fields of the
met adat a, and Iackeaindcmhst sebmmpnmga)hstdﬁfewmqmgsnon@n&t@f@ldsmﬁer ein at |east
a part of jthe | int e erm ned code; a
key index L8EFR 8%6’ ‘#’1@ 10 mg Oenyml‘iﬁ:‘ axe seg(f%? i gtrlg%ﬁgf%tr a key of the
key i ndex éﬂtﬁélocafﬁbﬁuﬁdt@laﬁﬁ)‘lsé@fﬁ@éﬁd&ﬁ@p&@%@ﬁﬁ@éddﬁﬁs ranges of val ues of the
key and identification information on ones of the fragnents of the

nmet adat a corres?d‘@h ?PQSGE‘%PH e val ues of the key, and the key index section
conpri sgs repr 10 respective ranges
of val ugs of tﬁ%ﬁﬁ_k?lha% @x%%%%ffﬁeéﬁggﬁgbﬁgﬁ}% containing a data
structure for Sh@ubmgymdﬂxmgmmmsemnmdfwlw?’vﬂtb@kﬂﬂando fragnents, the

i ndex provid to search t rrpr|5|ng: 15 a
| ist of keﬂflg&%ﬁ?tf'oé%%a ’ﬁ‘ba“ﬂ%"‘% oneﬁtﬁ%ﬁ&g(%e {s'&?ﬁgﬂ{eﬁgﬁ% &}ﬁ%& fcg)at i on

i nf or mat i ofhe aluesd€thieeyignd he keys, wherein at | east a part of the location
information s, expressed . as a predeter val ues of the keys
and identifi catqleoéF i BF%?I}‘ES’WPB?‘FSF?? es?Fg%“é(ﬁ ?Yavaﬁuc?%rreplﬁeﬁ‘g?ﬁ#%g to the val ues
of the jfeyRuspedlive ranges of values of the key. :

19. A computer readable medium containing a data structure for storing
an index for metadata divided into fragments, the index provided to search the
metadata, the data structure comprising:

15 a list of keys corresponding to fields of the metadata, and location
information for defining the keys, wherein at least a part of the location information
is expressed as a predetermined code; and

values of the keys and identification information on the metadata
corresponding to the values of the keys.

20
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