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STRUCTURE OF METADATA, I\/ETM‘I DI NG | NDI CES OF METADATA, AND
METADATA SEARCHI NG METHOD AP b USI NG THE | NDI CES OF METADATA 5
TECHNI CAL vwb Edelpoiodss present i nugpiseson rel ates to an i npewkabdosigdiyfpe of

nmet adat a provided for searching for information on contents and a net hod
for providing indices of the netadata, and a nethod and an apparatus for
searching for the netadata using the ipdex structure of the netadata. More
particularly, the present invention relates to 10 an index structure of

nmet adat a provided for searching fox informati on on contents and a net hod
for providi ng INDEXSTRUCTHREQF MBT ADAZA MEFHODEORRRANIBBYGr at us f or

searching for t i Ladi f ; t adat a
cont ai ni ng w#ﬁﬁﬁ@@gﬂmﬁé‘@%’ %ﬁ?’o%ﬁ%rgns %@gﬁlé I\gg'? déﬁ:rmr e
efficiently searcheRpWerA RMIUSWSING FHETNDIGES2OF 0ETADAT Adef i ned by
TV-Anytinme Forum (hereinafter 15 referred to as "TVA netadata") is divided
into fragnents as an independent unit and transmtted on a fragnment basis.
The preseant application is basedlECHNIGAaRHEPA ent Application Nos.

2002- 43097 and 2002-62923, which_are incé)c[ gor at ed 0ger ein b r.(;e];gteflroence.
BACKGROUND ART 2( hetpeesenpinyeptionielass o Ap iedeX sypetys of mefadatg froided fop

or gani zat i On\egshahla: SHEShraforSER bEIBRS AP 3%mhbd firRoRMkR GAdcAl oY el Opi Ng

standards for proViding audiovisual related services in a user-friendly
envi ronment metadutand apeetbahaid i appsratus fercesanbing (fRDRY niedadatagusingtibgh vol une

1 *Che. useriedouioty ariue Fieaean. Moy ptisteti e bttt sBEOR PR o Ocn ae

convent i gnal ,bmaadaarhird 8f BRfa¥Ats plovidea fo Seatdhirl € trifvitnation vh comtemnd t he
like) at a desired tine and in a desired manner based on the personal

storage deviand.a methodrfor mepidingintigesof the meldeirand ¢ mefhed #Y o ppgatus or
busi ness nodgl s St 1 SSi i. 0g: ey f i, Nng,
descr i pti onet> RartR G HARREh §3he bl o BRI PRI AUELEREREE S, |
in order to mgkickys s¥ithswhaioh dnfdingaion am. cofitdnts can WOmRAOETICIRABB Seapched

PCT/ KR2003/ 001410 respect to_ the netadat n ed.in.the present
i nventi on, "Wh@XWdf‘?ta&ﬂ‘a edig P%Pt@é%‘g‘f F’F§§¥&§’rﬁg§g@@fgﬁf’f“@(}?ﬁﬁn%ga June 2002
has been;publekshgdy ad*1O00 Hg&%@t iiOMvREd 116 Rt 4slanifdeBéridehd dnitdascr i bed

with reference to FIG 1. 15 The PDR 100 receives video/audi o signals
and met adat atratismittedvoarsd fragment basist i lpsessnfeipphieation is bassdeon KergarePatente waves,

| nt ernet networks .and. t [ IO i . il

vi deo/ audi o ggﬁlﬁ’é?l%‘} ﬁ@ﬁ'%@éfésﬁ m*%gozgénzgﬁ%,?\g 8%%%9{%%? é‘%s@%‘%g”per sonal
tastes of usgfgencef necessary, and transmts themto the provider 200 for
provi di ng the video/audi o signals. The P@ éigg conprises a high vol une
storage device for storing ther f vi deo/ audi o si gnal s and
et adat a,y The PDRrJOPv A4S ForMR ; P& tANshed

repr oduc??on of Dﬁ;e Vi (fg{g;l%gé:ioo Sl Sﬁgﬁge%%%gmg%%gng{:r%ﬁzﬁﬁ}gpr ogr am gui de
(EPG) appl i cat iSeptefaber 189 ivath thy pnwposti of| deyelopingestanfiatdy fosr proyiding

i deo/ audi o si gnal h t ai ns, the. i dqo/ audi
fata e e RS RO Bl e Sletof fbersolfL gfg°, R0 ©
li ke, througfcardef (PHFYUHadieg 8 Bighedluaie fefRniiRragnlevicat Spuifithitythd imFl G 2,

selects a desired program and receives it via the network in real tine or
reproduces t bEthe stedtesuidito enalle aldthe uegrs 1ty viavp e Listan ¢, ¥amiqus HYRS| e

storage ggw %reo'graxns (such as conventional broadcasting services, online interactive services

and the like) at a desired time and in a desired manner based on the personal storage
device.

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

30  management and protection and the like, in order to establish standardization. With
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The netadata refer to data describing contents such as titles and synopses
of 20 prograns, and are defined as "data about data." In the TVA netadata
specifications of the TV-Anytine Forum its structure is defined by use of
XM. schemayd anguags (see XML 1.0 of WBC), the standar dediyKRive3/ad6Go( a
consortiumfor pronoting standards for the XM.), and the semantics and
attributes of the respective netadata el enents are al so defined. The TVA
net adata rel evant to broadcasting contents are configured with an XM
docunent having a root node, "TVAMain (300)" as shown in FIG 3. The TVA
met adata relevant to prograns are configured with, for exanple, 25 nodes
such as Pr ogresnéch o theametadataregnicernedsinotp Iprdsentrinyeantion, T4 Draft Pf dgtadateocat i on

Tabl e, Servi gel nf or.natd bl e d | i der.the node of

" Pr ogr aerescgpf)ctuitlc ﬁqn g?@gtv gg WOTHJ)}? %@2 hﬁ%geﬁerﬁ]pﬁﬁﬁgedrVA met adata are
transmitted on a ArcagfigihticdaaFile RDR &ill batiRpe ddRibed With rdfélete 48F1G.Q. transmi t
a large volune of TVA netadata in 30 a streamfornmat. The concept of

fragments wi ilhe BPRo}0repgivesaddgo/aydia signaly and mestadatacvi @ veiety of netwioekst r agment s
bt ai ged iy qi TV, t. j . Q 335
BCT/ KR2003 10015 %V e Gl aiTE, BBl nAABAL A ey Wy A iGN

pr edet er m ne@0@ farepretiding tvideofandib cignelxaevpleets viehingearidniistening patterhy/fandet adat a
are divided into tree structure (fra nt TVAMai n) [ncludjn upper

node of " TVAHﬁriS?f‘f’?é‘?ﬂ?S o d5RIBeit I?F?‘Fééf% ﬁ?‘%aﬁm& Wd‘?@rd‘? ﬁfqé“‘iﬁbg%(??‘ﬁode, a
tree struct UpRvidii@BBRideoRudiE R THEPDROTI0 dorfpidel MRigh FolimdRRREgen0de of

Program nformation Table and child nodes under this upper node, a tree
structure (fdegeefor sBrivadessein theamgesivadriideodivdig signalsppd metasidta. The PHB

Br oadcast,Eve l.nf.ormation and chi ld nodes under this er .node,.. each of
Che i vi e P SHERT FRiafike DL b7 S sl Floslich, SD R idRfifiopa
transmtted isigdapende ah | ectbnit Nrogrhmeguids PG bpplicaivh FdiCreflcampeatds can be
accessed 10 indjvidually. For individual access to the fragnments, it is

. 3 cr
necessary t o displgying meserata for dhecyidenpudip signalss nEhe peer ascentaingibe arptadataf r agnent
i.e., a node i t JES Lanfar agment
iun the enti F@%ﬁgg‘g?@@?ﬁéqfi’ Iraggt ur e,p rg%gﬁ'ts ’gjr(&%r%?rrlp{éaﬁbg{?@ve Sat hs in
t he TVA net adkmtlikef thaapgh atgsidglide sprsercafithaEP@ dpplivatidn showntin BIE 21 feleets TVA

met adat a ,[f_ragnent., To this end,. XPath, .which js a syntax for desgribing a
pat h to die GreHKePREds 21 FEkvAL b RetoridR oAl Sy M BROdReES ke The
term  key' rQid%@uaied&agmuﬁlly@toﬁédqhdleqﬁgﬁmﬁeét@qgé&vsesed for i ndexing,

and al so nmeans child nodes of a node referenced by a fragnent. Fields (for

sear ch condi ti onsYh¢ mstadatayeferie datadlescribingisontents seghvdsditles and sypebsesofbl i shed
Time' corres VLS L i I.Cl er rch for
and access t%p%?aéésoﬁrea%(f?% ragf#l%?na eialtgs]?ér%&g?%?'eq'fl oreomg?ﬁeg{/%{% sh%?f%c ég in the

met adat a f r agfithet BV-Anytse Foroan ats Istroatere is defided Byndsei af XXM bathean languadee i ndex

structure, i.e., ind i [ ion, is. also smtted independently of
the metaddt a@eFa?gl}{@pfﬁ.ofg\Efggﬂﬁté? S @@Wﬁ%ﬁ?@ aﬁ?wtwsu?qsﬁ?rﬁ%tmg

TV-. Anytine KRLgdRis fok tR X'M?;P,_aﬂ@%er Rhahtfds ARA ht@ifes FTHRY ERIbBR iMladatal’ 0Jr am
nmeeting a predeterm ned Publ’ished Tinme condition, the index information
transmtted telemeats@re alsepefngdnThy TYA metadata mglpvenite blogdagsting conténts @re dent i fy
the location (identifier tadat.a fr t < 9] desi.red
ool | onad 1 eehfiRed ek x8iy. STk ARG b\ ARTER, AN BofiSE o gent i s
30 then nmade ihBE®RS. The TNA hetaddtd Rievirt deplopfanBiaje codfigisd With st Hagiplg)et adat a
meeting the Published Time condition. | WD 2004/010335 4 rc¢cTnRoo3/ 001410
TV- Anyti ® SpPedest | uth orps TVEipgramynformatipg;  Tables: Gupuplnfogmatige: o dable,
Specificatio Yohtign Tadi- SOV ' rEetg hiRg Iggnt? nada,
June 2002; heq)rr(eﬁna t“JeaP,gnrgg%/’r%h%%mggﬂogﬁl%(eea eyE ihggfex ar Er?lgéee(r’ig(rsllce"
proposes a si‘BrigeaniddgsciiptbaX’ structure for a netadata fragment index. 5 Note
that the term "si e " l.s used herein to distinguish.it froma concept
of the term" wft?gb’@ﬁ%ﬁ’y@ﬂ?gmm&&e?qdﬁ% aﬁ“r‘é. queidr?&é‘r#qggﬁm_to be
described | atigtis adartiédendy uhil BEordet 6 Hadskiith AR YoRMRDITY AR ment of
t he present invention enables the user to access netadata for a plurality

of keys, Msi raptreap|fonmat The edncepteof Kiagnents will babrieflysdegcritiod twith referegéee key
i ndex structur f t rior art .al l.ons. oF 0 i ngl.e key.to be used
for an acces;{o?&&t ﬁ'etj[?rl%% EGE) %{[.S a“leh(ibqﬂ ?dl W‘A@gﬁﬂﬂg@gﬁsfé§ H“e??ﬂ‘datéfﬁ"ﬁﬁe%“ t he

TV-Anytinme Forumw || be described prior to .describing the index structure.




The TV-Anytime Forum defines a container as a top-level storage to which
all the data covering the aforenentioned index information and the netadata
15 fragnents are transnmtted, which is called a type of top-Ievel

transm ssiwo200098085 bi ng the container briefly, each cpol/RRp®s0@POPri ses a
plurality of sections, each storing therein the index information or the
net adata fragnments. The contai ner can be classified into an i ndex contai ner
and a data container according to the information carried thereby: the

i ndex container carries index information sections 20 such as a key i ndex
list (key_index_list) section, a key index (key_index) section, a sub key

i ndex (sub kW@MNﬁL dasemensp shawsing kg 3 riafeoarpdetarpined tiveg shugtaeps sFaror )
section and f . S] r si t.or secti on,
whereas a da?’éﬂﬂggﬁg Itneetﬁé‘%lglrrgﬁgg* %@%gg 8 @%ﬁ%%c{tﬁg & @r&%ﬁgrgs an

el enent s t abiTey AMdig)Reltding abupper 210dd ATV AMSinT b predgemihel shild Hbddsng
repository) section and a_25 fragnent data repository (fragnment data

reposi tory) dader fhanuppen aodepafige situcdure (fragmenb Rrogeaminioenaions tnchdingif@ cont ent s
of the intor i i i i . i ntai ner and
the data éonggée#\g?déaé}?r?%gﬂﬁfgﬁa%ﬁqg@%% ‘38‘?‘3‘} ?‘gr%% nﬁ&ee?gtrn%? e)§tm§(§)et’ lF\‘ie

cont ai ner detres edrubtyret HEagidendn Broadeasttventin ashidingusahr apgd node3@fFtHe. 5, t he
cont ai ner coqppri.ses, a contaiper identjfier ontainer id) data field (not
shown) and agg%ﬁdijaé't%r’(ﬁ% 0 tl%‘b@?‘?Sﬁi‘l. n?‘g?sé'é‘a?f c‘t‘l?pﬁﬁ,no%ehéa@bﬁ{gﬁts stored
in WO 200448R33Re RETHISR AR3GAG1S HigBents S ClicORaddRE caXS: iralRRkidi ed
according to an encoded value in “section id . For exanple, a section 10 of
whi ch the enduldeademtlyuef i the  ethent iftagmeents, jand  thixofragmenitss canlebr iadceasstdas a key
i ndex Ii% (ked\{vi&uréﬂex list) section, a section 20 of which the encoded
value in seftTON4Y is “0X0005' is identified as a key index (key index)
5 section, a sectFanindVidvkl wieshtd e Bagames ivad Hecessary &L &hdwrh hélle i s
"0X0006" is identified as a sub key index (sub key_ index) section, a
section 40 ofefiiRncea by wetrawmited dl VAinpsadak fragaept, 4. Bdiode sorrgremiing toj s
identified a o b sect i ion 50 of
whi ch the en?gﬁ@a@\/@?ﬁ?tl;h%ﬂzggfgﬁdgt%?{}gﬂe@éhe%&g %hg%gat?glgﬁ??‘?c ?lg%i as a
fragment dat and pdesériberrglative payineintthel VA metpdata fragnyontsl Of lexys comtainedline TVA

nmet adat a .Lragnent s _ar ored.in the fr nt r epasi t or f rragnment
data _rep&gi tgi?eytfan%%?&(ﬁ/ Ape at?#@gﬁg?taa[%or{ﬁ\sﬁ%ﬁ%ﬁ’%éﬁ at%'ﬁ?%’éﬁ?‘tteq. The
i dentifi er 1 fdf:ééfiﬂiﬁé la%ﬂ(ﬁ%iﬁ'cﬁ‘ rﬂ&éh&@desfiﬁranUMLWéurﬂaftﬂéﬁﬁe@ Hyrwgo:?fs-t s in the
data container is included in the elenent table section 40 of the data

cont ai ner. 1%sadn The teemyleyd mefens rea speaifiedickinditie metadpienied ifer indexingednd
identified b a4 igengifi ' t ont:akn id).and the
net adat a fra)gélr%n ea:ﬁ%g%ﬁ P ?‘%F °|qrn %Jfér?a ?%ér{lg%cﬁg% ggéré{nge)%%?s ﬁh%s%%cr}ft ai ner

t hat i ncl udesoiidionI)MApuretyahiatser, fsnegase Rérvicd R aidrighielisked/ Tined exrredpdndr ef er ence
descri beg abov‘%5 roposes the single key 20 index structure for indexing the
TVA net addt a ¢ S?P@nts stared in the aforenentioned data container, i.e., a
Struct Ur e CoNposeth Gffo beplsFe oRiRne skt fdfiial BRY 18 KblpheR Gl Qx10. Lhe
key index (key index) section 20, and the sub key index (sub key_index)
section 30. Shugwe forethe kaysinackyled heths imeatasetar fsagmentsas @ddiberplly reqiatedi | i n t he
singl e key index . d [i bave ' escripti.on 25
thereof will agemg%gg{aﬁéﬁ off e g‘?%’éfs‘?'g"g?rg’t e “s“t‘é‘[]@f"g‘?‘éﬂv‘d’ ﬁg alg% g‘éséﬂ%grt‘i ed with
reference t o ifdefendéntiytvdithd theétadats Rigagentshe structure by segments of the index
information. The key index list (key index list) section 10 defined in the
singl e ké¥ index Ypfesdhesnwirpamcnt peoyided by dhe Tof-Anytme Farug, iba wsexdspiges
transmtted. beSinfdrRGlisdes S L nfonaedilon. depi Ex§eh single
key and ident@?i&gg‘h %ﬁdrﬁﬁ orn%t?gﬁ%)%lﬁ%utgﬁogo In %(eq(tﬁe@fiii%dgx section
20 to be desconditich, Hetindex iffoemstiongtkansiitted ithefaio mlependenttyngfithes fragnieb)s | ocat i on
information of the netadata.fragnment rel.evant to the single WO

2004/ 010335 Fviikeed JoaRouDA T BRER (l‘i??ﬁ?rgegﬁ %ﬁtaaﬂﬁ‘ zlfa&'glﬁ?toﬁeed‘r”gt%e singl e
key within thgg;rRpasiihed THomRakionRed kfgibdsto Gatrélevhnt foeﬁﬂﬁﬁh‘a_r%ﬂexft%r the key
i ndex (key”index) section 20 which will be set forth later. e | ocation

i nf or mat i30n d¢hentmaderhasesdden theflocatjam fidentifienxgor essiocFirpgt mxradate teqting Went

xpath, ~tr) i A, _The.logcation information of the single key is 5
expressed inq)%g’gsﬁlﬁ&-?(ﬁneeyc_oggléoﬁ' ptr) for the relative path within the

rel evant fragnment of the node used as the single key in the TVA. The XPath
of the metadata fragnment is a path to the root node of the TVA netadata XM
docunent, i.e., an absolute path, and the XPath of the nodes used as the
single keys, i.e., the XPath of the single keys, represents a relative path
of the




10 single key for the relevant netadata fragnment. The XPath for the

net adata fragnment and the XPath for the single key are stored in a
“fragnent xpath_ptr' segnment 11 and a " key xpath-ptr' segnment 12,

respecti velg.2odaidsher nore, the key index list (key_indegrkrsdo}omenti on | O
includes the identification information on the key index (key_index)
section 20 of each single 15 key to be described later (i.e., the container
identifier information (container id) of the container storing therein the
key index (key index) section 20 and the key index identifier information).

The contai ner identifier inf or mati on and the key i ndex identifier
information are sT&SfPedrﬁinw Snecificatiox COVI48i .’ Evaigniht Drnftt ofe Metadatandex | i st

(key_index | s i i-ndex ,iLdentifie

respecti vel y,S ?3)( 5ﬁ Fﬁ@%l‘tqrgng‘}ff‘{‘ﬁﬁ&?ﬁ%ﬁké i THERDE, mg?a%n@‘}adg’ectl on 20
defined in theSI009] BerkiificrEbotredtio ta@t'smglemes:\tn@aSarardfctrsﬁcebﬁro@bdes fahe sub
key i ndex (sub key index) sections 30 to be described |ater. The |ist

i ncl udes i nf srglakEnindeesrustenior agetadala fraggen indexyal ues of the key incl uded
in the regpectiv » 25 the
hi ghest vgl ue of ejt\]ﬁ{é%%y%glﬁr%ﬂg gﬁte vaFSﬁ%aégdo Si%i)ﬁ%ﬁ ﬁu%ﬂﬁthl n gg%'ﬁegub key

i ndex (sub kefthe ndﬁx‘)mﬁledteybm 0eribodlimen af ther preseheinvadioh do bs described
“representative key value'), and identification in l; mat i on on the sub key

i ndex (sub k&t ndeRplickay F‘SFF‘ SBUGtEP Agerding Jo e pm gttt the ipyeseRey val ue
(i.e., the coptAidiClndbisth fisel td Rceds"RELSRa (600t ARy bflkeyRf ulif§ aCONt ai ner
storing therein the sub key index (sub key index) 30 section, and the sub
key index i dehttalnty ef the kéysrsimultanagusly, b@ et k€Y1 DEBEStICRETH KRB /260 1410

di k de ' 0 d k d
Caonti 118" ey s @le i o ot AP B P el B e i

i nformation defl nma inBtiéh &f ke YohtRidex défined Hy @Ry TWnARytinhd ForunSel ien 10, a
“high key val ue' segnent 13 fox storing therein the representative key

val ues of t hdesstibadriontq descrihing thejndenetaietyraub key index) sections 30, the
container identif ng @Vtﬂﬁ’e ( i n whi ch

the sub key i ndex‘r%ésug kKey 1 ndex; dség}(?:étsia&o(['r.tb‘?l eg)asg (g;ﬁgelcsﬂﬂégg tgwhldh

i ndex_cont ai akrthe sdagnemterihgrthetad‘oxielngntroasd)endmvmf&uiaukmwnd nble xmetatiatat | f i er

f t b ind d f t. T b k d, b k
o) S8t i BRI riemctin R i 5o L1BPF e IS ICFFERSby | dos o

l'ist of the mtmgotaetchﬁtaiﬁeybhéw Wa@dcdnthideh Rofn Phe! TufaYity é‘feéécﬁd?ﬂex (sub
key index) section 30. The |i st i'ncl udes t he val ues t he key i ncl uded in

the rel evant esistdeing theveiasthe index m@ymatrm}hes@etﬂdaémfrwlm Tihg gontainer
identificatiqn inf Q ta.f v | ues of
the key (i. % 'b g?%gﬁ%%?ﬁr}gra% %'gﬁt P?ttglqear &fioir ﬁngtge%%ai%gn %’?dn‘}é %o :ﬁk of the
cont ai ners stixﬁbmmOh legrritd t]maélgd ateandtexa@mhtes cﬂﬁds irdex irdferriatibn eercuomu‘ ormati on

(handl e val ue) .of the a ts ordin e .sub key index
(sub key Z0ndé¥p aéé&qydﬁ%glﬂ ht?ma@f‘g‘”ﬁsn) 558%011 ﬁ &“}da’gﬁ‘%/%tng ) seeligiveht f or
storing ther gy Keheindtd (iﬁl%ykéynﬁﬁéx)' Q:%ﬂéd fa %{rldgnféibﬂﬁs?' Qi réﬂ%%%r&j‘ the key
i ndex (key index)” section 20, Key val ue' segnent F‘or stor’i ng
therein the \sedtxoesmd)fa ftaemekte@,ata @pbsmaryg(étagmgmttdata]ewosmwmmom dﬂlema)ru ng
therein the container.ident.ifier fermation (con ner_ i

cont ai ner s 1§ WA chEiRg? Slritatciede BN, e L 36 an, iy 1.,

handl e’ Segmtélémé:ﬁﬁ tsdlO) bdtlo,her Qi tr&pbsﬂ‘tdrﬁgtﬁﬁnig tiiabsatoryl)dswﬁdrt iaBd a
i nformati on (handl e val ue). The si ngl e key index structure may be nore
easi |y urider Sgwantyydafaef ©Pesitely t Gragment_datd rengsiters) i se6tiame | Theerabowe

i nformati on. 0 t)
section incl ufgnﬁéca&gﬁg?%é?ggrae van‘f‘&l‘[le étﬁfjﬁéerw ce {)??Ync g(?iéﬁtﬂ]elsshed
Ti me and t he cbuthineshe BoBurtlat imiex cbhineppead thediataotorthieernet aidadtzall imgnent
including the single keys relevant to the Service Id, the Published Tine
and the Publ i¢8 ¥Pation is 30 " Broadcast Event' 310 as shown in FIG 3,
identified by a shpagsshdibodeontife? ihinedby theth?ﬁ%th Forum as 1llustrated in

“/ TVAMai n/ ProgranDescri ption/ Program Locati on 4/ 01033

PCT/ KR20G 0(F1@19, the TomshingBronuuisessd Endamter 1q1em1ﬁt=m@ontmmad1) aista&'wédwmot f r agnment

is , stored i ment and he XP hs to the
si ngl e keys &R ‘Y‘it}ea“ge?' %% n}“d%(’grt ?Fhseﬁﬁ%tsi @ﬁ’ ﬁ?]emghg‘et 8 el‘?’tﬁbﬁt

Duration for the " BroadcastEvent' fragrrent i.e., ~@erviceld (311a in
FIG 3), "EventDescription/PublishedTine' 5 (31 1b in FIG 3) and

"Event Description/ PublishedDuration' (311 ¢ in FIG 3) are stored in the
“key xpath~tr' segnent 12a. Illustratively, FIG 7a shows a key index
(key_index) section 20a and a sub key index (sub key index) section 30a for
the SerV| ce Id (XPath of the 5| ngl e key @erw cel d) -anong the key |ndex

o " o A~




conditions, since it can only support a single key search, i.e., an index
search using a 15 key corresponding to a specific field of the netadata
fragnent according to the TV Anytine specification. For exanple, in order

t o di spl aywe 2004mi038¥ broadcast prograns on the grid gupdpkroN®EN4ms shown
in FIG 2, search operations for two fields, i.e., the Service Id and the
Publ ished Tine, are required. In order to explain the conpound condition
search using a conventional 20 single ey index structure, a case where a
list of prograns of which a Service Id is in the range of 507 to 514 and
the Published Tine endures for 09:30 to 10:00 is obtained will be explained
her ei naf t er ‘sgctinnybods’ eeddentified pecordiag to/amepeades velve imgwetionsiecifor cat i on,

search conditions for retrieyi t e t:he. pg List are
expr essed asexraﬁlﬂ’feoﬁss.ec% 1d &t\r/ ggﬁ%ﬁﬁe ?gr%g% (égb?%nr %gééc%fl C tsBr0 g(ggglg]sl% Event):

[ TVAMRi n/ Pr oigemiHeassrd Réy matLnisolkeyrindeat lishnseatidre Br seatiarn3d b evhich theli st of
search conditions: 507 <= Serviceld <= 514 09:30 <= . .

Event Descri pericededpiaie inasgtiomdd’ 4s-10XQ983° is 1%9“588&? B ken geptkey 1 dpg93/ 001410
9 I'n the gonyentiqnal..singl ' I PhbeUines iBishosoesesavai | abl e
for obt aisrc\i nggé3 @da%rrgéﬁpgﬂ ?’rgeoﬁi‘*rﬁlgé% H% egcfegn%hg{&edﬁlsggéﬂgﬁ lgﬁr?d??k?)ogqs. SThe

met hods wi | | idegiftbdsssrd hddkéynindet @ib_key tidexp kextiomce sdctior HESf vdichathd 8b. (1)

First search nethod using, the sjngle, i,ndex, 5. the first nethod, as
shown in FI Ggnegéed yalue ipf SF‘FQQ@n’é‘Et‘% 858?% eﬁsnﬁﬂvtééeg ?Seélﬁl‘:t]?n%eﬁ’lﬁg
respective C@m&&%_%ﬁe)%é&iohnﬁﬂ&%mtdoyowmihe@n&\ﬂe&sﬁu@ﬁl ‘EREPLE | Ve

singl e keys for the Sérviceld and the Event Descri pti on/ Publ i shedTi ne.
Thereaf t er, isr'@¥ANK ss idontified 4sr Hegorens dots refositery (fragraent igtantepgsitoBAr ched
fragrrent? are ﬁbt ai ned, anong which a final resultant set of fragnents
meeting the §H% tions 10 is obtained. Hereinafter, this nethod will be
descri bed in det arhe WiAhmetidata cffigmehte dré Gored/ i thedfrdyment-tats trepsitorgl e key
information and the value of the si nﬁle Eey required for the Service Id
search is de§ragmentdatp Senosityry) section PR T dhe dgta; sopigrsh ench thep Sapsnited xpat h 15
of the searc 3 gﬁgﬁ I AOR) ef Welak t he
search targe!ti‘h %re eggg?rﬁo?%gﬁn@n{h, a Q@(@Ztﬁ)ﬁ tg%@ylﬁeﬂlsdia%?gﬁ%gsﬂggp fhgcati on

i nformati on @fta thainérrigineluded/inthe diément teablersettivsiadOzof theadgtasantainer. XPat h of t he
nmet adat a_f ragne

t; ] . . . .
/ TVAMaI nit®r ogr agﬂé‘s 89‘}°b’[51°8ﬂﬂ}§r B‘é@a’ﬂﬁtﬁ% raemsn i) ikl sntdicd n‘fy 5y - xpath
of the Servi G&géiiﬂér i8R Gforhftion (cYakiner of) 2keYhietalia SRErdnt GdehtifierSO7<=

Service Id <= 514. Subsequently, the single key corresponding to the XPath
11 a of the irrfangmtjnn (handle value) of the container that”includes the TVA metadata
fragment.

The single key index art reference described above proposes the single key

20 index structure for indexing the TVA metadata fragments stored in the
aforementioned data container, i.e., a structure composed of the key index list
(key_index_list) section 10, the key index (key_index) section 20, and the sub key
index (sub_key_index) section 30. Since the syntax of the structure is described in
detail in the single key index reference described above, the detailed description

25  thereof will be omitted. Hereinafter, the structure will be described with reference
to FIG. 6 that illustrates the structure by segments of the index information.

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

30 index (key_index) section 20 to be described later. The single key information

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



and the XPath 12a of the Service Id is retrieved froma key index list (key

index list) section 10a, and identification information on a key index 25

(key index) section 20a is extracted. On this basis, representative key

val ues of wd@snibdss and ~519' 13a, i.e., representati VECRERz0&IE® Whi ch

i ndi cate a range (500 509, 510-519) of values of the key in which val ues of

the key (507-514) of the single keys to be searched are included, are

retrieved fromthe key index (key indeg) section 20a having the extracted

identification information. Then, 30 identification information on sub key

i ndex (sub key_index) sections 14a haang t he val ues of the key (500-509,
Rey

510-519) r elkeye)tlocatine infeymasior of she siegl &oy wdihine the meadata figgmend@ud 010335 10

PCT/ KR2003/ 0Q1410 and _.519. i X ; i .1 f4 400t mat i on of
t he net adat afg? é‘@?fb%lnfofiﬁ%tlogéﬁﬁ@? irﬁée??ﬁ%léé‘g(rl%? ﬂ?]? dee%djlse%%r{ir?;‘tg %‘gﬁ&zl%@nﬁi ner id)
and the fraggRRtaétaTRe io@ﬁfbhiiﬁfgﬂﬂiauioﬂbDﬂﬁBﬁé};ﬁa:jal(fﬁEgﬂﬁh‘eis‘em;brem#d B Pl i In ?
“target container' segnent and a “target handle' se t, respectively

cor r espondi niragmenthepaitaptib i dr k¥ %F\e E?Y?“‘E?‘ ﬁﬂ@%‘o’gg‘fgﬁﬁ@é‘ef it he sub
key index. (sub_kev in t] j e s i kfication
i nf or mat i)%on,exgﬁeas%éhem ?@?%bvgl%?—)@?ﬁag%fgoéq@gg%ﬁ%i Eﬁpéx‘glrﬁg%?g% rg%%dge of the
extracted i deminient 6Bthé acdeiusédoasitnt single ke3 i the VA4) . For searching the

Publ i shed Tinme as_an_exanpl.e, the single key information, i.€e., at h

i nf ormati on of th@es%%gpf}‘&%?d%@%?ys#ﬁﬁﬁé% candt I]RE’%PR&“E nf or mati on
of the singl g, ﬁéﬁa?@ﬁ!ﬁd&%ﬁi@h.b‘.%@%s&lﬁﬁ ut) dhe@ tHeSEPaBT 6F BXACRS 88d 285
follows. - XPath of the fragfent:

/ TVAMai nl Pr othe aivipteskays.pite.,dhd KPathrof theosingle deaysappessaty a delativematinef the Xpat h of

t he Published Tipe: EyentDescription/ Publi ' - t he key
of the Pibl i SAEEKE .}/hedﬁl.e%‘&eé%t%?‘/ﬁ%‘ﬁ%ti ppigg%ﬂgﬁrbtﬁ?s té‘g%%’ %egg’géznfo: 00.
Met adat a f r agupib Xre@ fR IROsREO ey oretsted &l a4 éRagpienk apathfptO3e@ent 0100 ar e
extracted through the substantially sane steps as in the Service Id search

(S 13, S 15) andm‘é(eyméths@éﬁ?wnbé%m#ﬁtvﬁlé- extracted netadata fragnents for
the Service Id 2 &g{gn{l&g’ Elgqegsigg& ]{gﬂﬁ(ey qﬂmr fisty S&don A0dintREAIRea Of
agnen ed to

common net adata f s are provid The grid guide screen shown in
FIG 2 as a fdehsficaties ifornfafiod 6} .thd Ry Bdeo (etysindex) sestion 20cdofiarnginglée si ngl e

key index_In the secon thod, the fragngnts. ate searched by use of only
one (for lexakpl @,bes‘%ﬁ?}?ol{?g??tﬂ)("fffﬁ‘?ﬁgnﬂﬂgr PR feéle%%al?ré?%? Bt t(hfg sear ch
condi ti ons agedantalnestblife @eteinthd ks inddx (k&2 IndoRPsecticad anidlthe keydndexagnent s
of which the Published Tine as another search condition itieti(et wegn 09: 30

and 10: 00 ar édestifiercinfutmptiony t Fee container identifier information and ey index
identifier information are stored in an ‘index_container’ segment of the key index

list (key_index_list) section 10 and a ‘key_index_identifier’ segment, respectively,
20  and then transmitted.

The key index (key index) section 20 defined in the single key index
structure provides a list of all the sub key index (sub_key_index) sections 30 to be
described later. The list includes information representing the ranges of values of
the key included in the respective sub key index (sub_key_index) sections 30, i.c.,

25  the highest value of the key among the values of the key within each sub key index
(sub_key index) section 30 (hereinafter referred to as ‘representative key value’),
and identification information on the sub key index (sub_key_index) section 30
relevant to each representative key value (i.e., the container identifier information
(container_id) of the container storing therein the sub key index (sub_key_index)

30  section, and the sub key index identifier information).



searched fragnents (S24). Since internediate resultant fragnments obtained

t hrough the search using the respective single keys is usually very | arge

i n nunber, these search nmethods using 3 0 the single key index structure
are not efyWpedo@oiosssl n the first nethod, since all progrc@mgrionsdodgor ange of
the relevant Service |Id are obtained as a search result WO 2004/ 010335
PCT/ KR2003/ 001410 11 i ndependently of the range of the Published Tinme, and
progranms in the relevant tine range fog all the Service Ids are obtained as
the search result, the size of the search result may becone very | arge.
Moreover, since the calculation is also conplicated in the process of

conbi ni ng the twhccotimglyedilet ekeyeaindéx r esstion s (kexrigdex) n 29; Zgcludesover head i n

t he receiving apparatus.i s considerably.in ed. t t hod,
one inter rredg%)’c-gld%é nf‘ﬁgrhoiﬂgweﬁte%éﬁaﬁt%f%gﬁr\%ﬁf&Iet ke(?yedilﬁg‘f/)‘istEi ﬁée}m(g&te er search
condi tion. GRRASRANENHelned! e HONROKNRIGOMEt (e ifdear kidt) usttg tloe &i ngl e key
i ndex structure may cause heavy overhead in the recejving a parfgﬁus. 10

DI SCLOSURE Chigh NNl @RIsepmen kb0 storing therpin By renseseativerksy Yees ¢1dh%ol ve the

af or enentj oned pt obl . Al i : Wav i | provi de a
nuf ti - ke; i rfaﬁ’fgté Cr ﬂ@’?ﬁ?ye %%Fgﬁé'&cag?ggnéﬁggf %i&l%?%r@ b’aﬂgoﬁ(g%%% fggﬁg?{ i on
search for igfoaha@dn QBor@iinegady esft she Anatairer bjveiith ahe t b hepsedexi nvention

is to provide a nethod of providing 15 ipndices of .the netadata useful for
the conpoundseiey indsk) setiom3isgercd e (fHQJe‘H Xc EATaLE ss,egﬁleﬁ)e?’ﬁ Sterge

searching for th . US| isnel f ‘ol adat ddendifieh @
sear chi ng aprﬁipregﬁfgglﬁ}gﬁ%ga}nﬁg* ggﬁnﬁﬁﬁh@%?ﬁo&ar&&g enbodi rr'enqtn of the

present i nvesegineit. The sab deynindes Hsubhkeyabmuler) seatiorodhdefingdjindhassinglades i s

provi ded an jndex structure of, tadata c risin A fti-keys,
i denti fi Eht i Bex SUSRERPOYHELE Lﬁ%& s Palfiesco} e ke e%‘%%%%u “égﬁ%’%ﬁt@%‘ ! e of
the nmufti-key., Wast g8 Ee?qnaa*f)ts'bctmymanemstst trgdudee thebyalomndfi thatkegn of
predeterm nedfields of fhe nmetadata. Preferably, the indegostru ture

further conpinckded an | the trelevant habpkey indegysub ey dndsxbrsestion) 40 anfethendex
truct furgh i ' | ti
o edet or mi nolerdaoh R atyhph 38 SRARKE Halfiedifavin RN Vifc! SPIEARY.1 12 B

predet er m nelfie i's desirable that
the represenyal iEoda®iiney aleific Gifpfrh#ioa (edntdisasit]) offtbe oéntainerastoringrtheal ue, a

m ni rum val ue or an internedi ate val ue anong the yal ye ithin, th
pr edet er if nethetadpig dragments @apthe 1dF‘P¥§'13ﬁé‘ﬂj§H%"l n Wyﬂégéf$a%ﬁ§?ﬁ@a§i vi ded by
a predeterm @r?%néﬁ%}range in a tree data structure, wherein the field

e

constituting fti-key corresponds to any one of the information
constituting the Acagdieglysthe sub key index (sub_key_index) section 30 includes a

‘sub_index_identifier’ segment for storing therein the sub key index identifier

information defined in the key index (key_index) section 20, a ‘key_value” segment
20 14 for storing therein the values of the key, a ‘target_container’ segment for storing

therein the container identifier information (container_id) of the containers in which

the metadata fragments are stored, and a ‘target_handle’ segment for storing therein

the fragment data identifier information (handle_value). The single key index

structure may be more easily understood by referring to FIG. 7 illustrating the index
25  information.

FIGS. 7a and 7b show the key index list (key_index_list) section including
single keys relevant to the Service Id, the Published Time and the Published
Duration. The upper node of the metadata fragment including the single keys
relevant to the Service 1d, the Published Time and the Published Duration is

30 ‘BroadcastEvent’ 310 as shown in FIG. 3, identified by a shaded block.
Accordingly, the XPath ¢/TV AMain/ProgramDescription/Program-Location



WO 2004/ 010335 12 PCT/ KR2003/ 001410 Desirably, the identification
informati on of the netadata conprises identification information of the
fragnent. It is preferable that the list of the nufti-keys includes

| ocati on iwHasa@iosssh of the fragnent to which the fiel gcyrRsbsMMiiong t he
mufti-key belong, in the data S structure, and |ocation information of the
field in the fragnent. Preferably, the location information is expressed in
XPat h. More preferably, conparison of ghe values of the nufti-key in size
serves to conpare the size of the value of the nufti-key by the field
having a different size of value first appearing by assigning the order of
priority (klTdbiAR®adcastEkens’ tfor athe 0 ‘Broadeast vept'offragmenty ds cHprsd | ituttheg t he

mufti-key (kl, k2, k3 Kn o] h u starting
fromthe fief@eHE RGO B sr‘?é‘é‘ﬁ’ré}dltl b‘%@% g?atésrf t%‘é ?)L}ggv\wr%ﬁﬁe ?%%val ues of
two nufti-keps thd Pubidhed mlﬂledaﬂdomeepﬁﬁhshéte Digdtidn Sfoz EthMBE@d*cd%ﬁIvenﬂ’ S no
field haV|ngad|fferent si.ze of value, and the size of thg ields is

det er mi ned tfwamegh ign ‘@Servierld] GldaindlGséh Frentieesoriopdivblishof Timee
f . wh t
concer ned '@hﬂ) ﬁbgm A yf Ef 'tn&rmﬁtgwgﬁlsﬂedlﬁﬂtmg(m@lmm% gt where |

i s al phabeti e nmeta as a structure of net'adata as
defined in TM&edMeﬂdyn@amgptdmgma‘ﬂdﬂanent to acconpl i sh these and ot her

obj ects of the present inventio t her e | OVL d f.or roviding
an index of netaddvsrativipl ﬁg' h?g rkPé‘st?e'%eydP r%ﬁ%sse"té‘wdﬂgd’é‘ﬂtal $¥Pcati on
| nformati on g bR @B RUAY AR m@pmerw& X PyRl s @iglé Rey:

mufti - key, iI's structured by conbi nati on of
pr edet er mi ne@Seividelth aufonghﬂm lmytladat st (meﬁléc)alhw seqtlhes i Eﬂbﬁb(ﬁhOWEﬁadat a

conpri se i st of the Si r bl. nde f

further i(b rrpif @ge"a(k?yeﬁlrd% t&?ﬁ%@ aﬁgg é}@eé{ Sgas e%’élga% er m ned
range of val ﬂﬁ%eqfubllil@d Mithd OEPaBYSE thaﬁngle kéys Epérﬁlﬁ&’cﬁbti@/}tdbﬁkheﬁ'hﬁle)
representative ke ’énva ue conprises at | east one of a val ue, a

mi ni mum val ue or HHs PiRglekeR HIdSY STYRNTEAS disklvanipgreus iy ’t‘}%‘s‘t %‘llf‘ ifeptfa’
predet of M N Berk @O colpol:t AR SLEUENSE hN\Bkch M1 BB AAhGreCRUR! SO

fragnments di predeterm ne range In a tree ta structure,
wherein the f:cbxfalitdmﬁ,cshﬁé ittcuﬂi oiilg sﬁﬂpertraﬂmglelfbylsegrclcmm es pndexdseatch uaing aone  of

o et A8, AR e WO B .
met adat a ref @roho spedBihtionl TRk biipld) i06:a8f to @ispRY allisCofl bré@amA programs
on the grid guide screen as shown in FIG. 2, search operations for two fields, i.e., the
Service Id and the Published Time, are required.
In order to explain the compound condition search using a conventional
20 single key index structure, a case where a list of programs of which a Service Id is in
the range of 507 to 514 and the Published Time endures for 09:30 to 10:00 is
obtained will be explained hereinafter by way of example. In the TV-Anytime
metadata specification, search conditions for retrieving metadata related to the
program list are cxpreésed as follows.
25 - Fragment targeted for search (BroadcastEvent):
/TV Amain/ProgramDescription/ProgramLocationTable/BroadcastEvent,
- List of search conditions:
507 <= Serviceld <= 514
09:30 <= EventDescription/PublishedTime <= 10:00.



Al so preferably, the list of the nmulti-keys includes |ocation information
of the fragnent to which the field constituting the mufti-key belong, in
the data 5 structure, and location information of the field in the
fragnment. woeabmnaldby, the location information is expreeyg&2ios00{Pmt h.
Desirably, the values of the nufti-key are arranged in sequence on the
basis of size according to a predetermned rule. Further desirably,

conpari son of the values of the nufti-Ilgey in size serves to 10 conpare the
size of the value of the nufti-key by the field having a different size of
val ue first appearing by assigning the order of priority (kl>k2>k3>... kn)
to a plurality oﬁnﬂk@pd@nhm%ﬁmglﬁgﬁeh@@hémiﬁgﬁaitWRéVﬂQQ@IS,arel@l?ﬂw for kn) and
conparing the f.ields in se L t-he fhel i he

i ghest or deyoisping fagpry RAERI: a8kl S AEMRE, TR il WAL

det er m ned t geshighe@fin ddif] WANRfGtaR t0WREFSE 84 tnd 8tere is no field having a
different size of value, and the size of the fields is determ ned through
an arithmetic cokpdiirstsarchmetiodusveshs sglokeyideXconcerned fiel d is
nunericalcor thr i i r biherl Lcal . Also
desi r abl y5, t he rre(i?gga 54 ﬁg{gﬁg,g%tas;ﬁ E%’? Sllrlgﬁggﬁ rréétltgggtﬁ gérg%dtﬁgs?%l%g%&?%b TVA.
Accor di ng toresule ety mespective eadidivet i b inflepepdentiy nseaichedertyi @seg ofhere i s

20 al so provi ded,a nethqd of searching the adat a,. conprni.si ng. t he steps
of (a) al | owl5RFoHYe, ERIC (<GY h’ﬁ&ﬁ‘_’ SE‘XWE@ %"EintB?fEIIVS%@F“PBﬁo@E‘g’th&#’ﬁ%ﬁﬁn?or a

val ue of a mpfdiike ¥agRehts SHRAGH HObAR séthief the Ridepen@atybesaidi fidgmastsf r om a
met adat a i ndex;: and (C) extracting the concerned rnetadata by use of the

sear ched val awe obfainefheanmniptwhiktey fingltresulfantsel of fiaements aneetipgthggprditiqosy | s
structur?ﬁi b%/so%ag’%i nation of 25 predetermned fields of the netadata. It is
al so desitabffe"that the netadata i ndex conprises values of the nufti-key
and identificati eréindfsndisi methaf wilhbe destdbbdtia detil rveitprefidéncy to 5iGhe val ues
of the mufti-key. Desirably, the nmetadata i ndex conprises a |list of the
nmuf ti - keys. 30280 desi rably, the metadata further conprises a
representative k | ki : val ues
of the murt - key Pt S8 5 RGBS sk B Ao A s K RS I LR Ve
repr esent at i Bervice dy saaadhiie devgmdds@31)ailhe single ken inforimationasmprings ¥&ithe, a

m ni mum val ue_qQr an . nternediate. val u nong _t. val ues it hj h

pr edet er i neafﬁﬁﬁﬁgf‘h %‘%‘% %ﬁgaéﬁ@rfémf‘{e?ﬁgcﬂ%‘g?é%é%&@gr?grﬂlleséeeg} . rtaﬁére[rent s

di vi ded by an‘l%tdaaﬁq*ﬁ%ﬁéﬁﬂ RARIAKPARNEEthE BinglekeLas Madtian Siforntdtion of theliapkei n t he
t he

field constituting mul ti key corresponds to any one of the infornnation
const i t ut i ngkenhwithip therraetadata fragment.

- XPath of the metadata fragment:

/TV AMain/ProgramDescription/ProgramLocationTable/BroadcastEvent,
20 - XPath of the Service Id: @Serviceld,

- Value of key of the Service Id: 507<= Serviceld <= 514,

Subsequently, the single key corresponding to the XPath 11a of the fragment

and the XPath 12a of the Service Id is retrieved from a key index list

(key index list) section 10a, and identification information on a key index

25  (key_index) section 20a is extracted. On this basis, representative key values of
¢509° 13a and ¢519° 134, i.e., representative key values which indicate a range (500-

509, 510-519) of values of the key in which values of the key (507-514) of the
single keys to be searched are included, are retrieved from the key index
(key_index) section 20a having the extracted identification information. Then,

30 identification information on sub key index (sub_key_index) sections 14a having the

values of the key (500-509, 510-519) related to the representative key values ‘509°



It is preferable that the identification information of the netadata refers
to identification information of the fragnent. It is also preferable that
the list of the nmufti-keys conprises location 10 information of the
fragment tywowhaleivsdshe field constituting the nufti-keypdgkringsoodot he data
structure, and location information of the field in the fragnent. Al so
preferably, the location information is expressed in XPath. Preferably, the
met adata has a structure of netadata aggdefined in TVA. Further preferably,
in the step of searching for a value of the nufti-key, the 15 value of the
mufti-key having the sane size in conparison to the value of the input
search condi ahd1$d91 & eseantahcthe identifisatida $ifomition bhthe netadaarigarnthet he

val ues of the ufti:@e in size, ,serves to conpare the size of the value of
the nufti- keﬁo‘g'?n‘frh e?"%‘lrdm?f’é(??%@‘ feogtainepd nﬁ‘n‘g ithee figgmeny| dpta fidentifierappeari ng
by assi gni ng jdfén e R | kl:>k2> to plurality of
fields constitut iaggﬁit F}%agtrlrlﬁﬁdilﬁey r(el(<il ,H?k%, klé?.t.“.co ﬂ%lerans g%r%pa?lrn:dng t he
fields in sedewatbandls’ pegmery, fespaotivehy dorrespndiag ito thet vedudsioflkep bf 0Tier of

priority, «wh kN | ues of , two.nufti-keys. are determ ned to be of the
sane in siszeg\il\ﬁésr %&{Agtgggmp% GUp kY W%ﬁ\ﬁfl}}i’gg%hg’%ﬁ’ﬁfﬁc‘étioé’ﬁw“g ?li\ém%fheval ue,
and the si ze esttacteddddntiibationiisfofiRitdh ndakk felbvantdhetaidtatd ghl2EL leGirdcpiipar i son
where the val ue of the concerned field 25 is nunerical or through a

| exi cogr aphi xpsecfdles exfaetedidentification ipfompatiand12, S¥xsi rabl y, the step (c) of

extracting the c : ises.the steps of (cl) extracting
identification i ﬁbg?%%@ﬁ%%ﬁ%%ﬂ %@e%@éﬁt% & %S'%‘Sﬁl&gﬁd“% W%Wéau%rl ue of
the sear chedieyfXPatkeipformatide ofethadsdarchi Balges; mendath CRIgneont raaat Xpgit he
concer neq met gdat g by .use of the extracted identification information. 30
Pref erablly, tHemafign of ihe single ey and, ther pplue; ofethe Single key atecexpiested-aeey
conprises thepiweps of (bl) searching for the representative key val ue
nmeeting the input search WO 2004/ 010335 PCT/ KR2003/ 001410 15 conditi ons;
and (b2) searchi ng¥Ragh of thefregiens of the nufti-key neeting the input search

condi ti ons anong S _of~the mufti-k [ ran representing the
representative ke@“W%lé&?qﬂ%%?sgﬁtﬂ?ﬁ%@%ﬁﬁ?%ggﬁggﬁ?ﬁ%ﬁb for the
val ue of the nuf tiXPeelyofePiblske TimeBventlRR&ifion/PRBlishe@Behi ng for the
mufti-key nmeeting the search conditions in the nufti-key li1st; and (b4)

sear chi ng>for the Mabei okt keveof dee PublishadyTimec 8R30 €T drvsntResaripion/t ed anong
the val ues op,fiRed it k= [ tizkey. Preferably,
the step (b3 uo? esear(L:hi E‘g“?o?ﬂ%?%ﬁ%ﬁigy C é‘ir%&l%stes et‘ﬁaleue% felf)esy(g; (b3-1)
det er mi ni ng P&3&10HA areéxaranted ittooughf the kebsfantiajlyesainetstepaias arhthe [$ervidecidds of t he
10 search conedi h‘i sﬂf S}Hsiiong in the data structure, and | ocation information
of the fiel d&¥ ( e gnent; and (b3-2) searching for the nmufti-key

structured with tTi ihtegbe®nhomiess tHehRirhsBhbadutl Hhahdmd fopthe®RIi&IAONdi Ng to
the location informati on determ ned above, fromthe nufti-key |ist.

Pref er abl2{), punbthe Paplished Tires is pexfpraierapdfragtadatpeofipgmmoniaasta dgmgntshe sear ch
15 condition I fLis i ndexed by the
sear ched nuf ?ﬁeiﬁ%t&bggﬁph%%gg?a{aﬁes&g e%%&s %@42 ggg%irr%:%u}tﬁgy@'or t he
representative vaRuBecondsdarcy nidied usipg thesshiplclteydadegti t i ons; and (b4- 2)
searching for theI val ue ﬁ‘i. ttLe | tj key neeting. the input search conditions
anong t he val ues ‘Bf'"f f&° ﬂq-oﬂgg‘er s e seaRped by yse of ealyransifare key. 20
Accor di ng t OcRigl& RPHESTRI offt Be A6/6 WHYd REyst RESR RNMe RblEE BRiifSHSsOf the

present invention, there is %ovi ded an dpparatus for searcglﬁillng rnet adat a,
conpri si 3§ aillusisged iy RIG. &1 (SPWiS23), and soly the fragpentssavttith deriitlisteds

therewith; a C ni t s.earchi f Qly..a value of a nuftj-k nmeet i ng
t he i nput seg?%%asc%ﬁg{cf%%aﬁcg cloﬁglﬁﬂlé13%?‘%@3&33:6&’&3)25%3%? selected t he
concer ned neiashhbdfrbyneme(Saf). t he searched value 25 of the nufti-key.
Preferably, the nufti-key is structured by conbination of predeterm ned

fields of the netHpestintermgdiae psulfast fagnyents ohtaingst thepaeh thersdargh vginpthieses
val ues of th - i fl i i r ion of the netadata
cor r espondi ng“]?@gt‘%‘lh ghglélkggsglso“g&{ihge%ﬁée% r{%g{l/).&’ B S mbelSs ol

30 the single key index structure are not efficient. In the first method, since all

programs in the range of the relevant Service Id are obtained as a search result



It is desirable that the netadata i ndex conprises a list of the nufti-keys.
WO 2004/ 010335 PCT/ KR2003/ 001410 16 Desirably, the netadata further
conprises a representative key value representing a predeterm ned range of

t he val uesy@booipRzEuf ti-key. Desirably, the represent apdvRri08}001AbUE
conprises at |east one of a maxi numvalue, a m ninum val ue or an

i nternedi ate val ue anong the values within the 5 predeterm ned range. It is
preferable that the netadata conprisesyifragnments divided by a predetermn ned
range in a tree data structure, wherein the field constituting the nultikey
corresponds to any one of the information constituting the fragments.
Preferably, ihdependdamy of the sinpoof thaPublished Timepfind pregrms auithe zelevanietime t o 10

i dentification inf t] f the fr t. Mo bl y, the Jist of
e Ut £ 1 -k paeecBr s et P PRt et SHDreBHonE S8 e F5%ho: ch t he
field constituyting 5&8?1@;&%,? 1?,!@@' MREERRE sircl thd Gldipition 4 IS édnficatad d

|

| ocati on i nformation o eldin the fragment. Desirably, the |ocation
i nf or mat i on ihsthexpocess ofl combixiagt the t9® interingdistesieprgb| resulisdargeha #1%% adat a has

a structure of netadata as, defined . n TVA .Pr.ef I uni t
sear ches fr‘Bfﬁ{hF?FL‘ ¢ LOetYae F?P@é%‘,‘s P ﬁ%nsbdge\fat?l: 1§?r%%s%§. fxrﬂu?lé Pe%ﬁlgéig%ﬁg{i is

i dentical i nySiemaaiad Redt vuidvepadiissnlydilietddeoyiat vthef search kenditiput sear ch
conditions and the value of the nufti-key

1 20 Preferably, conparison of the
val ues of t Heonsequentlycdhe pampopnd canditinpeseaigh using dhesingle ef IS PE ol ve of

the mufti-key b e fli [ i 1 size of value first appearing
by assi gni ngﬁ{"'[”h%au%?hlheg‘r’); gs%eﬁg?@éfrtﬁgae@?%ngﬁ@f%{;s . kn) to a plurality of
fields constituting the nufti-key (kl, k2, k3... kn) and comparing the

fields in sequence, starting fromé f ' t he hi ghest order of
priorityl0 25 wherein the val B2C are determned to be of

the same size V"“er;]h% pTEréE%.thnJ/cﬁﬁ&Pisfchﬁkﬂpia&wt@golw@@ dickénpin@bhedgirdterdd. val ue,

and the size of the S 1s determned through an arithmetic conparison
wher e the vaAnebidet bfidhe present irgntioreisdto] Broidaed makii-keyr indew sigegturg of

| exi cogr aphi cal .order ere it is alph ' : : he controller
extracts i deMetrfstagef oy %?og}pﬁjélﬁcgﬁd@f) f'i‘? %{%&hﬁ %lfdgrfnga(g{)&g%&rﬁ}eg{ssbondi ng to the
sear ched val ue Of AfdiRer bjcki of}BY pieSent Ievenmiridas praviddexmethodiobmbyidies t he

concerned netadata by use of the extracted icfie%g.fi cafl.i f)n i nf or mat i on. VO
2004/ 010835 MEreKRE GTandadata pselut fpf Brectormoynd PHEBHRL BIYBPIUe Eies f or

the representatiye aﬁgéfhélu?étﬁ%%r mﬁ %’c{}%é Retabi&tR Whing BR' i6Mc&UBTdhd inefadata,and

sear ches for “Vhe valte o ey neeting the input search conditions
anong t he vahatesseafchingappandths usk@ythe santehe r ange of bei ng

According to an embodiment of the present invention to accomplish the

above and other objects, there is provided an index structure of metadata comprising

20  values of multi-keys, identification information of the metadata corresponding to the

value of the multi-key, wherein the multi-keys are structured by combination of
predetermined fields of the metadata.

Preferably, the index structure further comprises a list of the multi-keys.

Also preferably, the index structure further comprises a representative key

25  value representing a predetermined range of the values of the multi-key.

It is desirable that the representative key value comprises at least one of a
maximum value, a minimum value or an intermediate value among the values within
the predetermined range.

Desirably, the metadata comprises fragments divided by a predetermined

30 range in a tree data structure, wherein the field constituting the multi-key

corresponds to any one of the information constituting the fragments.



represented by the representative value. 5 Preferably, the controller
searches for the nufti-key neeting the search conditions fromthe nufti-key
|ist, and searches for the value of the nufti-key neeting the input search
condi ti onsy@smp@otfe val ues of the nufti-key indexed pycmkeoermiated
mufti-key. Preferably, the controller determ nes |ocation information
within the data 10 structure of the fragment to which the fields of the
search conditions belong, and |l ocationi2znformation of the fields within the
fragnent, and searches for the nufti-key structured with fields having the
| ocation informati on corresponding to the determ ned |ocation information,
fromthe nufti-kdyesitally, i dfientifisation tinforrasionr of | e Hetadatae somprises he

representatiyve .vail t e input search conditions, and
sear ches forldfﬁ'ﬁ%%?ndgg)%gﬁﬁﬁefa%u% ° Qy nmeeting the input search

condi tions anong It kerafatable shad thetliBtoitié tauttkleays intlydeelocativpenfofmdridh g
represented by the representative value. Preferably, the apparatus further

conpri ses a tecksment tunvhichr teefisld rfgn%ti_ﬁ@i%%hadaw&%cbewgi Hidbe gatat he
net adat a5 a ﬁu%&?%gs{x&’mcﬁt'{oﬁgﬁ%%oh%'P{h%'ﬁaldtin?rher%g% ta 20 and the netadata

i ndex, and an uni Ing a searc t by the control unit.
Theref ore, the coprpfetably, the hetatioroinfamatiantie sxpressed iné&Rutht. adat a can be nore

efficientl erformed b sing the nufti-key indexi schene. 25 BRI EF
DESCRI PTI 0N OF beohi Sempeomit e oot Hecruttihel SE ST st Bt t ne
present i nvegddoR. ik kize BEHE VRS BPAE it kEPHY tHeGieldhdviy andifretesCideRisi on  of

preferred enbodi ments given in conjunction wth the acconpanying draw ngs,
in which: FI@&lue firgt appeagihe it 4ssiguiing gheerder [of prioktyi ﬂ@>b2%l<éﬁee§n) tf aa gener al

PDR; 30 G _2._sho rid.gui de screen i gener R Ll cation; WO
5004/ orouse. PRARRRon a8 Sh St BeRiAgRy R A0 RIT! B t%‘?‘g"%ﬁ%&&&n@’r al
met adat a def faag ik eduegiee] Viahingt from therfield hhvifg tHe highést Soedee roft privrigy, agr am

illustrating a concept of a general fra%Fnent, defined by the TV-Anytine
Forum 5 FI Gwheeinsthe valuescafdvp dngdtizksysasre ideteraingdiiq bryofthg speepize whetg gener al

cont ai ner deﬁiﬁf&eg RY slinaliic” D Wifr th%ug,T vihE arfl BOQIR Gk elge St ructure

of netadata enpl oying a conventional sin ey concept; FIG 7 illustrates
an i ndex st r dettnnisedothrongh adaitbmetivdcompsssimoitiengthp valoe sbthé Oongsined) field

ggg\rlgm :,]gg' ﬁL{us&mSi n%lfigq,l%ﬁélf&%ggg[g%mﬁ Ghilc%é)iréer%hcejlirquirs %ﬁr)hgble#ig;ﬁ:[ rating a

Desirably, the metadata has a structure of metadata as defined in TVA.

According to one embodiment to accomplish these and other objects of the
present invention, there is provided a method for providing an index of metadata
comprising values of multi-keys, and identification information of the metadata

20  corresponding to the values of the multi-key, wherein the multi-key is structured by
combination of predetermined fields of the metadata.

Preferably, the index of metadata comprises a list of the multi-keys.

Desirably, the index of metadata further comprises a representative key value
representing a predetermined range of values of the multi-keys.

25 It is preferable that the representative key value comprises at least one of a
maximum value, a minimum value or an intermediate value among the values within
the predetermined range.

It is also preferable that the metadata comprises fragments divided by a
predetermined range in a tree data structure, wherein the field constituting the multi-

30  Xkey corresponds to any one of the information constituting the fragments.



conventional single key scheme; FIG 9 shows an index structure of netadata
based on a nufti-key schene according to an enbodi nent of the present
invention; 15 FIG 10 shows an index structure of metadata and a searching
process uswb@odsfaeospsif ti - key schenme according to an enbpdi/RRedos/0d14iohe
present invention; FIG 11 illustrates a nethod of providing indices of

net adata according to an enbodi nent of the present invention; FIG 12 is a
di agram showi ng a net hod of searching fgr the netadata 20 according to an
enbodi nent of the present invention; and FIG 13 is a schematic diagram
illustrating an apparatus for searching for the netadata according to an
enbodi ment of t he Ppafersblys thevidentifisationBESDrivIDE PORMCARRIMNG @ifHEs THE

| NVENTI ON 25 af t.e f an index structure of netadata
provi ded for 1@@&%8%}%&{%}1%0“pg%gr&agrgﬁqun contents, a nethod for providing
i ndi ces of metadatadso prefbrably kR Rkk ﬁh’ﬁltﬁm@ﬁﬁﬂﬁ&s iRaticEAlGRafich for the
nmet adata using the indices of netadata will be described in detail with

reference to thhdéragmennisampichghelfigkd aepstituting therisaii-kesnbelong, | in e dnsscri bed
on the bagis ﬁ{lctlr\éphﬂﬁqgﬁa%%ﬁlﬂ}rﬁla{i&%g%tﬁgﬁa??rﬂhg é% gn for the sake of
0 not be 1 n

descri ption; wever erpre Tor conpr ehended in

limting the covePagerably, the btativhiinformdtioh ieexpressedih XPaent i on. VO
2004/ 010335 19 PCT/ K| 03 00 410 The s tax defining the nufti-key index
structure, i. ey e&axseayrap&@ése sequsncequghe bafex | i st)

section 110, cﬁsﬂﬁ@!cc'oﬂﬂﬁg(to{a:jﬁi ﬂﬁm},dﬁl@@tl on 120, and a sub key index (sub

key index) section 130 eX| ng TVA netadata fragnments transmtted and
stored in a data @mthexldnarablyasorwammdeﬁ&svdmtaﬁ the mtﬁlhﬂdagnﬁsuuﬂemtatca for

earchin or the far on on nt e rst .described, and
hen t he Mur ey i Sesoht TRt piabeialtieiy b AES tovines AR B Bbser bed.
Differently fyaRid filde afpenti bgdaéslgiﬂdg tHe drder &f ﬁﬁérﬁyl@wmw .ad) toef erence,

the syntax defining an index structure of metadata, that is, the nufti-key

i ndex_ st r uct Wheality b fisldscongitatingethe guiltirken (kdf K2He3- prkay and compasing ithm
conbept  nel Gy EGuBRY Yullle Al URER, holng BE MM oY of BASKYD |

val ue descri ptierdn tienchhss rof ovel medti-ldys Iawdeterdﬂnedlto&;b ofkhbysahﬁd:eaé whesd )

secti on, ndex (Kk i.ndex) tion, d ndex ey i ndex)
sect i on de” P gu P, B Hevinkay Sigtrat Size G ekEy 1. e Sf s Bet 35 15 The
key index Ii saeteﬁmd U{}Q@%ﬁ dnlafithine?i @&mg&lsaﬁ %bx‘é% Valdel oF theQon@rhed i

transmtted nufti-keys n each key index list (key index List) structure,
key descri pt osmmglqahmthl@udlgbxnsgr@wu@haﬁbEWhM¢ttnsahd;abﬂwdbm ng, as shovvn in

[ 2Rey i ndex_count ANy, Fe RIS ASENE L Bhaulle Risespat A U7
cont ai ner16key i nd&xonddgrtblohe em&)dlmBﬁk tbaycdmldsutlwéﬁent 1ﬁmbﬁltﬁéret|§16 nunber

of all the tr smtte nmuf ? e., the nunber of indices for the
entire XM0 d nRiqyided a me d 0 searchmg the metadata, comprising the steps of (a)

allowing a user to input search conditions; (b) searching for a value of a multi-key
corresponding to the input search conditions from a metadata index; and (c)
extracting the concerned metadata by use of the searched value of the multi-key.

It is desirable that the multi-key is structured by combination of

25  predetermined fields of the metadata.

It is also desirable that the metadata index éomprises values of the multi-key
and identification information of the metadata corresponding to the values of the
multi-key. ‘

Desirably, the metadata index comprises a list of the multi-keys.

30 Also desirably, the metadata further comprises a representative key value

representing a predetermined range of the values of the multi-key.



WO 2004/ 010335 PCT/ KR2003/ 001410 20 fragnment xpath_ptr~: describes the
XPath of a target fragnent of netadata to be indexed, i.e., location
information of the target fragnment of netadata to be indexed.

key descr iyvpd ogod1088scri bes a | ocation of the XPath of pdekKrRbiecikey W t hin
5 the XPath of the target fragnent group of the netadata to be indexed,
i.e., location information of the nulti-key within the netadata fragnent,
and informati on of the encoding indicatigr in each elenment/attribute
constituting the nmufti-key. index container: identif es the container in
whi ch a specified key index (key_index) section exists. 10 key

i ndex_i denti fi er : Piefeeably, tlieaepredsntativg/kayrmabe cotpyises atless) omeafta maximitnhi n t he

cont ai ner specified.hy index containpner.. The key ind K i ndex), section
can be ident iv‘%l}l%oa FH“‘\H/‘H%V te °h&R A8 1%%%%6?[“?085%7 Fﬁgﬁk"’_@ﬂh%@i ner and
key_i ndex i dgpiétbinfihed rdngelkey Descriptor (lcey descriptor) 15 The nufti-key

is a conpound key. Wth respect to a plurality of keys constituting the
mufti-key, the kejlsdepraférphlpr thesmetadate chmprisss eflagmergs dividefie bkey such as

t he XPat h.of _t key.. Tabl. hows t he ke rhntor. Tahle 2

Synt axno. 3 of PERREELHE IR e Pel G MRORE whfp BRI ERHBHE ws it or () o
j <keyf_at tri Eu&;ec@nlgspwa? tio-hrry ox{dﬁﬁyhe(iﬁ.&ﬁiﬂg@dﬂcbﬁét}thth&lﬁhé(ﬁ?(gmtsrk i bute C(ﬁunt ;
specifies the nunber o ys that, constitute a nultj key. key xpath~tr:

i ndi cates the patH# BTCQE?%WBHW‘Q@W&%“%&&&WWO%‘# the, @etadale TEREY used as
the nmufti-kKeYgensfic ggggﬂfd}g,gﬁod&qye_ﬁ _ section high key_val ue_descriptor0
is newy 25 introc?uce ) WO 2004/ 010335 PCT/ KR2003/ 001410 21 In this
enbodi ment of t heltpiseassnpreferatdetthgnthenligyhofk thy maltideysl aooprigdsologitianndi cat es

a val ue a.representative key representing val ues, of e ti-key within
the conc {)neb“f%‘g'!f- 7 8&/3? ggpe est{ﬁ Wﬁ%@i%ﬁ@g@ﬁ@&@gﬁgﬁ]ﬁlphﬂ%ﬁ% €0t he sub
key index (suf damstrubtdRXandI&tib® hforamtioRthefiell iethe wak@ént( Sub i ndex count)
of sub key 5 index (sub key index) sections indicated by the key index (key
i ndex) section. ThBolprejrailpyhe/ arationdefommationay qxprosisddn XPelb. t he hi ghest val ue
among the val ues 9&&&%%@%%&5&%%%#%&& %?m‘éﬁa&éi%é‘&%gé&f?x 1“\?}(. | ndex: (sub
key index) sections. ver, any reference value nmay be enployed as far as
it represents theFuteler prefepdbly, i thastép ofkeyrching Horra ealysr efttké eruitd-kad theange of
val ues wi,ithin the_concernped sub key index.10 (sub key index ections

ol bt nd51 ha A ha PR heying HE X BrriRORET R0 WS OF48 BBk hor
enbodi ment  ofethifcoRAGSANE sdafthedt i on. Table 3 SyntaxNo. of Bits

(changeabl e) key_i ndexU {key index identifier8sub index count8for {j=0;

j <sub index count Iti§ desiratirihghcoxmpprisen af gheteaduss iop the multi-Bek msizetserviepiot e

count sub i ndex_ cont,ai ner 18sub. i ndex i tifier8 .1 nd iLdentifier:

Cdent 1 1es ' REMRED Rkt ecie o i ey o St b et oy

speci fied by vamdeustcapptaingety. askipaingethe i ordexof( peivyity qilexP>3CL ila) toan be

identified in a uni gue manner by conbj nation of |nd% cont ai ner and
20  plurality of fields constituting the multi-key (k1, k2, k3... kn) and comparing the

fields in sequence, starting from the field having the highest order of priority,

wherein the values of two multi-keys are determined to be of the same in size where

there is no field having the different size of value, and the size of the fields is

determined through an arithmetic comparison where the value of the concerned field
25  is numerical or through a lexicographical order where it is alphabetical.

Desirably, the step (c) of extracting the concerned metadata comprises the
steps of (c1) extracting identification information of the metadata corresponding to
the value of the searched multi-key in the metadata index; and (c2) extracting the
concerned metadata by use of the extracted identification information.

30 Preferably, the step (b) of searching for the value of the multi-key comprises

the steps of (b1) searching for the representative key value meeting the input search



key index identifier. This is defined in the key index |ist (key”i ndex
list) section. sub index container: identifies the container in which the
desi gnat ed sub key index (sub key_ index) exists. 20 sub index_identifer:

i dentifiesybhspitasskey i ndex (sub key_index) section wdhkRbher£@nt ai ner
specified by sub_index_container. The sub key i ndex WO 2004/ 010335

PCT/ KR2003/ 001410 22 (sub key index) section can be identified in a unique
manner by conbi nati on of sub index contsmi ner and sub”index identifier.

Tabl e 4 bel ow represents high key value descriptor(). 5 Table 4 SyntaxNo.
of Bits (changeabl e)hi gh key val ue descriptors {for (j=0; j<key attribute
count; j++) dokdijiomst tand ifol)eseerghing ifey theeyalua of rmumeltlcleﬁanmeet@setm % t he

e Ok QAR Db el 1S P (b n

representatipg egfegwuv@;kdyq,aﬁﬁx each key. The val ue encodl ng format i s equal
to the key value of the single key indexi ngﬁlo S val ue

descriptors has refetabla, e step () seqs@yng@é é’ra}@(?ﬂ?%ﬁfm‘t‘lﬂé(eﬁﬁglaﬁ%se f the
muiti-keyoin, gs Iﬁéﬂ%?f@é? a?{%{rxfgdfo?'sthé( ﬁluitp gethé frd aéo‘d&iﬁo inl 18

nuf ti - ke are corrpa narit rretlc asi s; where

val ues of t hguLiey list add Qﬂﬁseafqhhgtfet the ah;lu—k@emeamg theasekmi comditions as
| exi cographi cal of der . ect to, a

whi ch consi sinputisd aﬂ’@?%ﬂ’r@" “R%Of e multizkey indexe bya"i‘% (ﬁﬁ’é‘!t"gw has the
hi ghest order of qrdapi it { e 22 (46) obée%mfmfg ftpmeﬁhltpk@%annswth@gteﬁswf Under

this assunption, considering twd val ues of the nufti- C
at,) and (b: (b3H) determining Rpcation ifermesionf dife Fragment fa whwbﬁhe( ﬁelds afzthe ... an)

i's Iarger t han of th and only
if therel®xi ¥ éﬂn‘il’ﬁ?nég’sr‘mﬁ%@s%a‘é%‘ﬁt}“ dhlg%hlg ?lffo?nag\(}téf) ?“‘E dgj <i-1),
a~ = b~ and g the fRgmedt! BRI WBL2)ese@khind donthbtriulkdyy Galctuad with the falds i s
srraller than the value of the nmufti-key (bl, bz, i.f _and.only if

there exist shamlg rfhe deeation ( adproption ) C%IféPPn@H’&t ¢ oﬂ‘ee@éf“}‘?ﬁ "é%}"@qonl} a~ =
b~ and a; I fti-key (al, az, ..., an) is equal
to the val ueg‘g‘? egaﬁé%fﬂx thlg?]g{h ﬁ%%s{m b") if and onI y if for every
i(1l_<i<_n), a; ~ Preferably\tie ﬁé}ﬂamwseﬁcm fPCTHKRRIGIEOB g the segtrh Key

| ndex (sub key |nde sec ke SCI | Yee oduced
for the Auft FONdEip ﬁ% iji %1%‘5 ﬁgﬁeﬁ?@g‘gﬁé‘}scﬁ%ﬁfﬁ% érg%e; esents a
val ue of a rru{uiﬁ-kéyexmﬁgns@s iR GRbs fo!fqgmmsearaﬁng: abrethet Repfesdiyative value

meeting the input search conditions; and (b4-2) searching for the value of the multi-

k™)

key meeting the input search conditions among the values of the multi-key
represented by the representative key.

20 According to one embodiment to accomplish these and other objects of the
present invention, there is provided an apparatus for searching metadata, comprising
an input unit allowing a user to input search conditions therewith; and a control unit
searching for a value of a multi-key meeting the input search conditions in the
metadata index, and extracting the concerned metadata by use of the searched value

25  of the multi-key. .

Preferably, the multi-key is structured by combination of predetermined
fields of the metadata.

Also preferably, the metadata index comprises values of the multi-key and
identification information of the metadata corresponding to the values of the multi-

30 key.
It is desirable that the metadata index comprises a list of the multi-keys.



5 Table S SyntaxNo. of Bits (changeabl e)sub key_ i ndex~ {sub index
identifier8reference count8for (j=0; j<reference count; |++)

{key _val ue descriptor()16 '~ key attribute counttarget contai ner16target
handl e16) wioso10shex i dentifier: identifies the sub keacT/krbess/siub key

i ndex) section wthin the container identified by sub index container. The
sub key index (sub key index) section can be identified in a unique manner
by conbi nation of 10 sub_index contai ngg and subindex identifier. It is
defined in the key index (key index) section. reference count: specifies
the nunber of the nmulti-keys included in sub key_index~. target container:
identifies the cdesaabipr then metddeta firther comgrisased Tepreacmative 1keyf valgprent

exi sts. target handl e: i.dent.ifjes t ad t section within the
cont ai ner id@ﬁrtefel”l“%aBﬁfdgs?ﬂg?d r@%ﬁtogﬁﬁe@aiueﬁ'ﬁgﬁﬁé{uggg&; fragnent section can
be identified in DesiblgUbe fopresaitathy kepndludednneiseodt 1¢aar grtof aamixithurer and
target handl e. Table 6 bel ow shows key val ue descrip or{ﬁ])g. 20 ,Ta%lée 6 WO
2004/ 010335 Yelusp@Tmicinomayales 21 on Syistmasdiate valpe Bmoas (the, yalyen BBy tigy val ue
descriptogQ L(:=Q; l<skey attribute count; j++) (key_attribute val uel6)
key_attri%u é‘feg%ﬁ%l?egsf%ﬂ&gi fies the nunber of keys constituting a nufti-key.
It is defined inIthe preferabiedebat| thet metaddta crompiiess fitagmenssitdivided by a

represents a val ue of, each key. ,The format, is to key value.in the
PGl e Key | PRI B1GEn A ke 8B SRS RED TS B HHi SrBesionm B B
descri pt or Q ¥8) dfsspofidd B any ST ihbEmARIRBh TR fR@fent gh key
val ue_descri ptorQ values i'n the key index (key_index) section structure.

Herei nafter, the Rrefecably, athst identifieation einforantiny et dhe ymetasatalersbers ded above
will be djscussed with.refere o FI 9, which is illustrated by use of
segments%)n n‘ﬁf#&“ﬁ"h‘&&%“?ﬁ?‘b&nﬁ?%’%‘?e he key index list (key_ index list)
section 110 def i ngedrd grefefablyticaidnsfths miltckeys €ompiaes theatich infodimativh ofl |t he

nufti-keys transmtted. The list includes nufti-ke igformati gn def i ni ng
each nufti-kéy Gemnantdptwhich the Sald; omslitnbing B¢ Bwlti-keyebelens, i dB dRey i ndex)

section 120 (g, hee &forcgtﬁgnfqn{bﬁrgﬁfono-fg‘gtﬂaﬁﬁlimé(ﬁyg{rﬁéﬁf.or mation conprises 15

(1) location itnformation net a a fragnent relevant to the nmufti-key
(expressed, in thReskably, thelosRaninfoimatipmanexprgsaadintPathf or t he net adat a

LL??,”E Ete %SV! ° pant Itthg abhe Ul Li g Kevliga@Nds G2l REALE Hhtaiith Ok MBRA QML Of the
TVA.

Preferably, the control unit searches, from the metadata index, the value of

the multi-key that is identical in size obtained by comparison of the value for the
input search conditions and the value of the multi-key.
20 Preferably, comparison of the values of the multi-key in size serves to
compare the size of the value of the multi-key by the field having a different size of
value first appearing by assigning the order of priority (k1>k2>k3>... kn) to a
plurality of fields constituting the multi-key (k1, k2, k3... kn) and comparing the
fields in sequence, starting from the field having the highest order of priority,
25  wherein the values of two multi-keys are determined to be of the same size where
there is no field having the different size of value, and the size of the fields is
determined through an arithmetic comparison where the value of the concerned field
is numerical or through a lexicographical order where it is alphabetical.
Preferably, the controller extracts identification information of the metadata
30 corresponding to the searched value of the multi-key in the metadata index, and

extracts the concerned metadata by use of the extracted identification information.



nmet adata fragnent (expressed, in the TVA, in XPath (key descriptor) for the
nodes used as the nufti-keys, that is, a relevant path in the XPath

| ocation of the nmetadata 20 fragment relevant to the nodes used as

muf ti - keysye 20dskm3ishe single index structure, the XPatpcokricbmoommbadat a
fragment refers to a path for the root node of the TVA rnetadata XM
docunent, i.e., an absolute path, and the XPatla of the node used as the
nmufti-key, i.e., the XPath of the nufti7key, refers to a relative path of
the nulti key for the netadata fragnment. The Path for the metadata fragnent
and the XPath 25 for the nmufti-key are stored in a fragnent xpath~tr’
segment 111 and aFrefeeaplyddicceaniypler scayehpsdon the representativeckqy, walug meeting)

2004/ 010335 R0, i | i ' hst)
section 110 a s@ﬁconp%%géﬁg’ Sé%ié%geéﬁﬁp%ﬁ%éﬁggﬁmer?? g{ren%@ﬁ(ﬁy%%gﬁée{hgey i ndex
(key index) npat searchlddditibneandngmik tvakey of thehraultidegrih kel rdngé of béinge. , t he
container identifier information (container id) of the container in which
the key. indeRressaigd bytaetepresetativeyalleo i s stored and the key 5 i ndex

dentifies Infor mbiibly, fb%ofiliR!sifthet A8 e rfilii-kd)f RiebiRiy B @At he key
index identifier information are respectively stored In a I ndex

cont ai ner' semitiohs drooh dhe kajti-keydbst, awle seardheefor the gvabiet ofi the trhdtikey | ndex
list (key index.list) section 1 and th transmited. . The key. index
(key § nmx) " SEsmede dosb Sarch rander imonife PREAE Bl o SdRa by o
structure prgissiched nhdlikepf all the sub key index (sub key index) sections
130 to be described later. The list includes jnformation on the ranges of

the val ues of t hePraferably iKbg contrallan defermingspecation jatormationsyithir dhe datdex (sub

key i nde S i i i resenting
val ues o?bt hgt%r(r:u ‘??f é%y ?éﬁ%eﬁbz?egﬁlﬁlrllq}geg%ﬁésgu Eggﬁf%ng%ngﬁ%?gﬁelégfﬁdex)
section 130 [dcatidntinforreatipadif therfleldstwithihihg fregmerit Sand abarehes fortileamuitifkiey - key) ,
and identification infor ion for the sub k i ndex (sub key i ndex)
Section 130 FBIHREL Wi dih ﬁ@ﬁ?s’es%na%ﬂe% {pifirepatiqn .°8§I?SPPWE“%_OTﬂt'g‘Fner

i dentifier ipioiiRdd68htibh HES@IBEA, foth the ultlReyaRRt @i ner storing therein the

sub key index (sub key index) section and the sub key index identifier
i nformation). ThePmferdbhyd thf cantmoPerr searghesifer thelreprsseofativhkeynvalue meetipgi n t hi s

enbodi ne ig i.dentical taq. .20 that o aring values of the.nufti-key
descr | bed® i neaTEetRel conifoer o teofhesTRERR S50k o Blelkey Al b s 120
i ncludes a ~ kput sdacthixcondigiohd hietig thee@es bf Heomunigkdyhiarthé angh of leingi ndex
identifier informatjon defined in the key index list (key_index |ist)
section 110, reRraseried cthe (epresentfvevalupt or ' segment 113 storing . therein the

representative k At S HRKE Yorh SHLeX 2 (18 }% ' Q&N}n tion 25
130, and the ideﬁ%{riere?%:ﬂgi onaﬁga?%rlnaﬂ??)on %nﬁgﬁeasuﬁe Mﬁt]gex nggfé

key index) sewstadata ahd@niimdek oditgmethdata; al sersgeofinit steringthtieinkiby metadatespondi ng
to the range inpdicated hy.the representative key value. The.identification
o or mat 20n g B @kttt S OERE BB pupiube s <L Rl D58 PR Ldes * oun
i ndex_cont ai ggif' segnment storing therein the container identifier

information (container id) of the container in 30 which the sub key i ndex
(sub key index) skwerstens, thgrompogndyeandition searghes fghe gnetadatepesg eagore

PCT/ KI 't 2003/. . ' oy j £ el oring therein the sub
key i ndex |dgﬁ%}lk§?}é¥)&?ﬂ§?‘g{rﬂﬁgﬁ% ,Q ugﬂ g&b‘“?i%?@%"é‘x%(sub key index) section
130 defined in the metadata structure provides a list of the values of the
nmufti-key included in the rel an 10 ey . nde b key_i ndex) section
130. The % st provi des the valees=g e SAVINIY 1 ded i n the rel evant
sub key index (sufhkenovengRXJhSCEkib@N afd TeardBS ot NBe IARBA i Gibh QRN

i nformati on on the netadata ragms!nt havi ng the val ues of the nultikey
(i.e., cont abe@me apeareit frem thenobowmag ideseriptiamefairefered elhbaglimentegivaminai ner i n
whi ch t he rretadat% fwggengc i S stors{cﬁlél an% th .'hdenti fier information

(handl e val uSSYEFUPRE net J0T e t Y. ""he sub key index (sub

key_i ndex) secti ofiGl36s 4 sohbrdatRsdidprans Ulnstratihg@> con@pi offa geheralSEIRIENt St ori ng
therein the sub key index identifier informatjon defined in the key index
(key_indé®) sectidR- 2showsa gridgnidesscisen Weasgenptsh BRG appligatios 114 for storing
therein the values of the rnulti-key, 15 and the identification information
on the nmetadata fragment having the values of the nmufti-key. The
identification information on the netadata fragnent having the val ues of
the mufti-key includes a "target container' segment storing therein the
container identifier information (container id) of the container in which
the netadata fragnent is stored and a "target handl e' segnment storing
therein the 20 fragnent data identifier information (handle value). The

met adata structure will be nore easily understood through FIG 10, which

T " e o - A~ I " Y




"Broadcast Event' 310 as indicated by the shaded region in FIG 3.

Therefore, the XPath of “/TVAMai n/ ProgranDescription/

Progranlocati onTabl e/ Broadcast Event' for the " BroadcastEvent' fragnent is
stored i nwheposbioagnent xpath-ptr' segnment 111, and t hecp@riobzooaiiot he
mufti-keys of the Service Id and the Published Tine for 30 the

" Broadcast Event' fragnment, which are "~ @erviceld 3l1lla, and WO

2004/ 010335 PCT/ KrR20031001410 27 " Everi8Descri pti on/ PublishedTi me' 311b,
are stored in the "key descriptor' segnent 112. This metadata stream
structure allows searches for and access to the rretagata fragnments to be
conduct ed ef fi ci Bk 13yshows enstmetire pbgengrab mectadaticdedined, §g dhe @Vo%nmee t han one
conditions, .i.e., conpound condition searches are conducted. Although the
mufti-keys f8F™ervice 1d and Published Time are referred to in this
present enbodi NMepiG. blyiswascherhatxdiagrhm, illastrating etcpneept ohe gemekali frdgenest may al so
be enpl oyed in conbination. For exanple, nmufti-keys for start and end tines
of a progr adefineddyibeEY i AWHREER™ Y br oadcast schedul e, nufti-keys for family
and given 10 nanpg; of ;3 QREARAR éigﬁ&ﬂrilluﬂﬂafiﬂgh(%nceﬁf oft §@erekd @bntaitéo! ved in

t he program and so ‘on can be used. Were the nufti-keys for the start and
end tines ofdefibed Hyrthg THrnytinedionact i on with the broadcast schedule are

d, tgdata f L. incl udi. i o for th
Start and end ti A Smob pRopranecH Dt it bRk Lg8R T T
Ther ef ore, t@gc&@&h, [ TVAMaiI nl

ProgranmDescri pt1 on/ Programnlocati onTabl e/ Schedul e,' for the, ~Schedul e'
fragment can be ElGr2dlustatehen indexgimpureplamstadata agd sngsatchipgproessy) ¢ he

XPat hs, | @tart' and ..@nd. fti-keys of the start and end tines
of the plroogr“é}ﬂgfaoclpnﬁ%’@aég %153%%§CH§P§;nent can be stored in the 'key
descriptor' segneng. 8i2a dagrahflustrating ansefiiching eyeghddofor freetrdhtp using the ven nanes
of a person (actor, director, or the like) involved in the programare
used, an uppenvensigeal hgle keksAREa fragment including the nufti-keys for the

famly and gi YD PRGNS Shdths %d"nfgld%lﬁétﬁﬁgué 3 hitfadatd AR &Y a nilti-kéiesdhbke) can be

" PersonNane' (nof Shown), erefore, the XpPath,
" TVAMai n/ Pr ogeaidiigse bn phbalihéit effiht preséndinventiam Tabl e/ Per sonNane, ' fox the

25 " Per sonNane' g t can.bg stored i.n f . X' segnent
111, and!% he XPaEFﬁu(g', {Bea‘g?ﬁsIWI\%%'S&%%‘&C‘O&W&%%%H?%%% %%B%uh%tsr&]ééys for
the fam |y amdnfiliRey RBSRSackbrdighe bs afbddiméhief thegssentidventidrhe ~ Per sonNang'
fragment can be stored in the "“key descri pt 112. Fl Ci‘xg 11 depicts

. or' segnen
a nethod of proviFiEnl Wstratsemeshodpfpseridine dicen g lge%é?t%?ﬁﬁm #ccording
to an e”bOdiE{ﬁﬁ‘édirﬁénttoi‘ﬁe%k%&ﬁ%ehﬁﬁﬁemi on. As depicted, the index of
e e

net adata can genera y a provider 200 providi ng audi ovi sual signals.
W O 2004/ 010335 FRGPCZ/ KRR dRgr00 $Hving) antthed off sepuehipg rfar ithen mstadaiant ent s,

100) . MiRR - Reyeing @ A FBPaBE sy DeaHP TR T o deseribed ahove (3

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

metadata according to an embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

25 Hereinafter, embodiments of an index structure of metadata provided for

searching for information on contents, a method for providing indices of metadata,

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

The embodiments will be described on the basis of TVA metadata in this

30  specification for the sake of description; however, this will not be interpreted or

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



keys related to information on the fragnments, for exanple, "Service ID and
“Published Time' (S200). Then, sub key index (sub key index) sections 1l4a
and 5 114b are provided by nufti-keys as provided in S200, in other words,
by keys fogghngoidigs mufti-keys (S300), wherein val ues pér/kRevosudiiio- keys

di vided on the basis of predeterm ned ranges are included in the sub key

i ndex (sub key index) sections 114a and 114b, and netadata fragnent
identification information including vahues of the nufti-keys (that is,
container identifier information (container id) and 10 fragnent data

i dentifi er i nformation (handl e value) respectively stored in the "target
cont ai ner' segnerTheapstat Aefiningthg edulfiked index stag:rmet,tl es hcwocture dBirﬁSoseﬂ) is also
i ncluded in the sub_key index, (sub key n 114a and

Subsequent | yof &k qb’éi}d‘?xrttféQ‘e(k@inﬂr*ﬁﬂ)e%‘??“%@;ar ) eyl‘? _HdsrheEe tl in the
representati t t aj i di vi ded
on the 15 bagllﬁisg%b\;l&?;ﬁ%éexegwqrg ‘iééti%? nﬁg‘ﬁ‘é’\é& |3sée§?lg{/ﬁdg)g§g %%&éfﬂlétgr

exanpl e, repfregmmsatrhmik@yandadme@ i 23R8y ddtad@r, d51Baindéx SHurdrof thel 3b,

tc. th t d 500~50910, 0 11
S10-510/ 0b: 1 GeipgRta GO Fahitg e LCErA0 IR abBE BRI, SR B ¢ e
Service | DI Puteh trfel}ﬁ@lu-‘tteymdeﬁ stRRfié Acihed@ b tHetghtbelRell bdtRs@ibad. I n this

enbodi ment, the Service |ID has an upper order of priority over the
Publ i shed 20 Ti rrdblfﬁewntlhéometye pyntrxxdefined, iny the singlediey inden aft 2eferencs, thel uded

1148 and_ 1148 bR ”%ia'ﬁén%e?%"@ﬂhﬁz’! %fd%%‘t%em‘e%‘f"é R

basis of a raébgﬂh@gswpﬁredﬁb(ﬁﬁmmeﬁ thd present Snventiont éﬁnﬁﬁiﬁes zdetﬁidttfre aewly
i nformation (contar ner-id) of the container in vvhl b key jndex (sub

key indeXy sawrofpsedofonthe multiskey; Jpdeyings fgnesph el ’inﬁd ;y ESTIRORYA fi er
I nformat | On)Ely | V‘@Hlﬁeedes%rtﬁtﬁ%()n'aﬂ@% v Jalle (SR%idteY amd | hadtuR§Cdei Ry 110 in

whi ch nmufti - formation is,"location information of a netadata
fragment to idex listdbesh irider|lidt) setion, keuumd¢g (kdyeindex)\seddio, andfsub keyapdéxel ongs
and | ocation_inforna a f each field within the netadata fragnent is

arranged on 53 ‘3‘33 (O &C TN ded (S500). 30 For exanple, where

keys of the " Servj, CI@y%QlexiHHﬂ(Hebeind&Uhét) sdageh Ti ne' are i n conbi natl on, the
mufti-key information of conbined “Service ID and | Published

2004/ 010335 29 Pcﬁh«hmcsrlmtmﬁwmnéex ligt) csgetion prvidepaa tishof alk élreget
netadata fra ng éé@ga Ri gPe@ P&
Locat i onTabt g%']‘;da cas gllrltd a’%( P&) %:Rfe%‘ggt)t he et adat a

fragment ( XP&eyh deschptov() csehcmxdedfso e cBeble mudti-kEy mdni:mghas skParn [in Table 1.
"Event Descri ption/ PublishedTime' of the Published Tine) 5 are included in

the key index list {key index list) section 110. The above steps nay be
processed in xeverse order in other emgmdunents of the present i nvention.

Further, a step—ef—proviaingakeytndex—(key— A -4+20— ncl udi ng
representative key $§F%s (S400) or a step of | W%V?fﬁlﬁg&ﬁnﬁee@ﬁndm Li st

(key_index |i$t) sdeyjiodex B80d) nay be del et ed |dependi ng on some 10
enbodi nent s 01_1_4"_——@%3@{)21(}2}{1%& \cBht; ey ernaffer,” a searching mejhod of

obt ai ni ng net reett
J fragment_xpath_t _ptr 16
key_descriptor()

index_container 16
key index_identifier 8
}
}
20 key_index_count: specifies the number of all the transmitted multi-keys, i.e.,

the number of indices for the entire XML document.



one search condition by use of the nufti-key index structure according to
an enbodi nent of the present invention described above will be descri bed
with reference to FIG 12. 15 First, conditions for a search are inputted
by the usayobtdsdiodsy) . A value of a mufti-key sati sfyi ngct/RrR2088601£100
conditions as inputted is searched fromthe netadata index (S 1200). A
concerned netadata fragnent is extracted by use of identification
information of the netadata fragnment cpgresponding to the value of the
mufti-key by use of the searched value of the nufti-key (S 1300). Through
t hese steps, the 20 netadata satisfying the search conditions is extracted.
In the search corféagmensxpatinptn(s dessyibesibe EBeth of ¢ fasgeti fagment of mgladeta of a

field to be r are in j for .the, yal ue of
the nmufti- keE/%e‘?%%?%%S) {‘%’ofr?f)éralc%i ggﬂ%?%%% (?jf%tigé é?t;*?%“%g‘! {;lgrélg afi"gﬁ t?ﬁ ormation
of the met admtiéketir agnent to which fields of the inputted search conditions
bel ong and location information of the fields within the 25 netadata

fragment (S 1210)keys@eseripfor(Q; desgribgs mipqation af the &Pathsgfithgymylti-keyewidin havi ng
| ocati on 4 nf i i i i j ] i .m ned
bbove. 1 ok PG hEGel femid ey o Afs B HRLLAT CORGHBRTC,
det er m ned | infaxiation ofthe mwiti-kenwithimdhes ewtadhta fpgihent, arivkeinkepatiordetthe

(key_i ndex) section 120 relative to the searched. nufti:key (S 1220),
sear chi ng fo?nca‘ti‘P%H%dé?QﬁP’aeta&?/%lmPg?}P%pﬂgC‘&Wh’b‘f}%ﬁ’eﬁuﬁ% ®Xal ues of the
fields inputted SpdeeebslinelNdbdtifReIhd BorftiferkifYwhibl @Xspbdifiyd k&F gagex sect i on

120, and searching for sub key index (sub key index) Sections 1l4a and WO
20041010335 Gey. KsecOOXIWO1410 114b including the val ues of the

mufti-key,in the,ran i ndi cat ed, byt represent ative k value,sear ched
Above (Elbao) . ananart Rienfae fuenic e L ERR R D SRy BT LR T ' he
sear ch condi édn@diser ispecifivd 1BUihddseyontainkeXx The ey kelex i(kdentleyasttioaran béd4a and
114b searched above (S 1240). 5 In the above steps. S 1220, S 1230 _ and S
1300, the stidgalifigd dBapchiRkYe f lankge BYeycombietion kol inderegontainert jasf 120, sub
key index (s ¥x ii&gﬁggnsecti on, and extracting the netadata fragnent are
respectively pertforme y use of identification information of the key

i ndex (key i ndex)2. KeyDesriptb?(keyidtemipidr) cati on i nformation of the sub key

i ndex (s key index) secti.on and identifi ion information t he 10

met adat ai%) r agrren{ﬂeﬁgﬁg‘@&rlﬁrﬁ ﬁod“?f’é‘flﬁ y'aswat&fo’(fﬁqpe%{q:f‘&ﬁmi‘gtyn%keé’é enpl oyed
i n sear chi ngcdridguides MieCAukikeqNthetilee dRebiptah®bcrbesohAdasaistibeer Wetileyr ef erence
to FIG 10 in the follow ng nan Where_ a user inputs search conditions

ner:
of the Servi &shppites@atinofthekey. Takle 2helompbpynthg key_descriptoso10: 00' (S1100) ,
| ocation information of a concerned netadata fragnent is determ ned from
fields in conbination of the Service IDin the range of 507514' and the
Published Tine in the range of " 9:30Ixb@2 and | ocation information of the

fields wthingthe fata fragment s determ neg. ( ) Ry Service 1D
and the Publ ilshed r@gi nputted as-search condit No o Bifs(changeable N y have
" @erviceld' {and ‘EYeﬁQSE)@@ﬂipti on/ Publ i shedTi m¢' as | ocation infprnmation
within the ngtadata fkeygamibhte doant hi s basis, the |ocaion information of

£

t he concer ned—rretadatzaf + PO R ont
G g i e T o il

key xpath ptr 16
; |
}
20 key_attribute_count: specifies the number of keys that constitute a multi-

key.
key_xpath_ptr: indicates the path relative to fragment_xpath ptr of the node
(key) used as the multi-key.
3. Key Index (key_index) section high key value descriptor() is newly
25  introduced.



To sum up, we can obtain the following fromthe above steps: 25 XPath of
the fragnent:

/ TVAMai n/ Progr anDescri pti on/ ProgramnLocat i onTabl eBr oadcast Event - XPat h of

t he Servi gfp bdda01@8r vi cel d, - XPath of the Published TraTeKRR2003/001410

Event Descri ption/ Publ i shedTime - Value of of the Service Id: 507<=
Seiviceld <= 514, 30 - Value of the Published Tinme: 9:30 <=

Event Descri ption/ PublishedTi ne <_ 10:M0. WO 20041 010335

PCT1KR2003/ 001410 31 Subsequently, a multi-key corresponding to the XPath
111 of the netadata fragment and the xPath 1 12 of the Service |d/Published
Tine i s searchedld thit hmbodipentnefethe | iresent jnugntiondhigh eyt yalugodeseipion 0, and

the identifi.,cation inforyation t he nd ' . on 120
i ncl udi ng t HEUEASH YR %fi‘frf?@f(e@% li"%peé'xl}téﬁa% “é&%e?aéﬁé%%é‘%{g@@kﬁ??ﬁ{ew‘gr esent
ermbodi ment , hHgoneeyd Sid-Ned ihdexNis@ &ty iimleRy seotior elatiaro thesubPksy inded Ti me.

The representative key values of 509/10: 00" 113a, %nd "519/ f’LO: Og' 113b,
i.e., the rdprekenindekleectens asamans a8 e BuRher SUbpIdeX cguad) of sub key

500- 509/09:.10- 10:.00 11 Q- 1000 I h
Corti s key50 © il e ey rdgy) sedibas %{dﬁ%teﬁﬁﬁﬁ‘%? “ﬂ%ﬁ@?ﬁﬁ‘}%’g :S%%@Ii'gfﬂdéo) ©
cor r espondi _rl,q(gaﬁ_qt?jt_heluts _ghmilgtzcg@ rr']e;bbcpiﬁeaﬂ?lﬁ &églm;;tgvahﬁw ann(mg ﬁ?ﬁaﬁ:&w;j}fﬂhom in key
d Kk ex) s ion Vi e cted,identifi i on
I or et 1 o B HeR OB PR SHE Rt BEG T BB SE e ex ( sub
key_i ndex) ;g,%g%geﬁcé%ﬁ A8 bel bl o elVes Fak ésbﬁeﬁxﬁ%g&ﬁmﬁhés\@ tHEAh S | S

extracted ( Val ues "of the mufti-keys, having val ues of keys
5071 09: 30, ' key5wiTio &: prédetermined5@agel of vrduesawithin sheot@gerged sub keyjingex 40' . . .

"514/10:00,', 15, cor.respondi ng t.0.the val u Q h fL] -
(5075147 Hb: 3@%‘6—?‘5‘6}‘“‘@6’?#@ %ﬁ'ﬂf‘ﬁ%‘nﬁ ghet Wémlg%gr (?Hltec(%ntg? t %t%%%ﬁﬁaéﬁeevaggér ched
from t he subetkey ahdikke ¥mbsdilektayf thoydesent ifemtiomns 114a and 114b having the
extracted identification information (S 1240). The identification
information on the netadata fragnment corresponding to the val ues of the
nmufti-keys searched (the container igggfidier information 20 (container id)
and the fragnent data identifier informtion—{hand-e—value)stored in the
“target contdi ner' Sg¥&krent and the "target hanjm%'of&fcﬁmgeMpecti vel y)
is extracted [and the makgypnt metadata fragment is then extracted by use of
t he extract ed—deptt+FHeatton—inforrat-onr{( 51309 —FH G —1+3—shows—an
appar at us for| sear SRI-Ye 908 dat 2 accordinglto ar 25 enbodi of the
present inverlti on. sithéndseaoulti ng apparatus in {he présent inventiln is an
appar at us perjform T syeJol ¥ g for[the netadata according to an
enbodi nent of{_the g@@g’ Wﬁ&k__&ﬁﬁ’ﬁ @gi—bed—@-ma#e—l‘g—}—h—peﬁef—eﬂee to FIG
| 2. The seardhi ng appar BeghdegoipedeseinirQ nput {unit 00 allowingla user to
30 input searich conditions therewith, a receiving urkey dtRiboter@usi yvi ng
met adata on ¢ rngexX o e netadata,—a gt orage uni t 1300

B BR e 0141

storing therein recei ved il ' 0335 PCT/ nt ent s,
met adat a on tlhe cont ent subgpindax) identiBer of t he nmetadata® a control uhit 1400

searching foravakue of The nufti-Key corresponding to the I nput]search
condi tions fr.m%%h&%&waﬁ—&n%—aﬁd—ext racting
t he concerned netadata by use of the value of fhe nufti-key as searched,
and an out put uni 114 SEAE KB 1 leDf sebfldh GaRtar ol unit
ﬁ%ﬁ%{jggﬂggﬁbfdeﬁ%& Nfe R6Rirdbx égeﬁ“in e sebtidh

1400. The contr ol ares the search ditions |nputted from
t he i nputt5unitie chafdtheinbebified by naden econfairieh e Thakdyi indexy(key) dghdeapstciion cdne

met adata i ndex stored . ip the storage unit. Anong the.steps of sear.ching for
val ues of t h&emuidgptifiedyin, @ Brigpe, gninger, by i@“%ﬂ%’%&i ﬂ'gﬂ{‘&e&—c Dr&ent

dSRREC hitigis Gefined il tidey In@dx BR(KeSSRAAARYsdoRod.he i nput

€

i nvention, ayg edf;
search conditions (S 1200), or a stgg of extract| n% The concerned fragnent

by use of identi fsuniiden_dontadmernideotitiestthe kentsiperd cletherdssigeatel # t o t he
searched nmufti-k il L be understood with reference to the description
made above i rt® B’ﬁé&éﬂl‘?—&f%\ﬂ’#ﬁ?ﬁliﬁf 12. 15 According to the present
inventiong there §y fhdeyiidadiftn: idesdEes q{gm_tmpen@ﬁ (50 Relatrdes) dectidong nore

efficient search fof and access_to information qn confents, .a
within the container specified by sub_index_container. The sub key index



met hod of providing the netadata index having the structure, and a net hod
and an apparatus for searching for rnetadata using the netadata index. 20

| NDUSTRI AL APPLI CABI LI TY As descri bed above, the present invention enables
si mul t anegus00ee0893es by conpound conditions for TV Apdikoosoadet a. \Wiere
searches by conpound conditions for the TV Anytinme nmetadata are conducted,
overhead to a searching apparatus is decreased, thereby allow ng search
time to be shortened and the 25 searchi2ng apparatus to be increased in
terms of efficiency. Although the present invention has been described in
connection with the preferred enbodi nent shown in the_ draw ngs, i% is only
i 11 ustrati vesub keynindex)pectiondeansheoidigntificdtin diseniqye mpRer by coppinatien ot hat
various nodifjcations d_equi.V. : be made wi thout departing from

t he scope arf&télble?(ﬁontgf%f e&]ﬁtﬁhv%g I—E)(%n erefore, the 30 scope of the
present inventi oMagdputidwheprekehishiph keyl yalley désheptagipended cl ai ms. VO

2004/ 010335 CLAIMS: 1. 33 An index structure of metadata conprising: val ues
of nmufti-keys, and PCT/ KR2003/ 001410 identification information of the

nmet adat a scorresponding to the val uespgfeshe 5 nufti-keys, wherein the

nmuf ti - keys are-structured—by—a—conbinatton—of—predererrm-pediields of the
netadata. 2. |The iV structure as claimed in g‘:’a?i;r‘ﬁs,ccﬁﬂﬁ“’ﬁié‘?) ¢onpri si ng
a list of 10[15 thdghvikéy ivaleeydescribtor(l{e i ndex stiructure as clainmed in claim

-

2, further corprstna_grep Tt ive vatrgeTepresentT g —a f{i r st
predet erm ne ranq@rgfﬁﬂﬁggyvgﬁﬁﬂéuggﬁ?% ﬂmLtL eys. 4. _The index structure
as clainmed in claim3, keyeateibutet vadua epr esent atifve kelb val ue conpri ses at

| east one of [amExgMUMT VA Oe, —a i ni UM var ue qr _an 1 nter medi ate |val ue
anong the vallues within.the first prpdmu:rmnnr r@_n_g,g__5___‘l:h_g_i__n_d_ex

structure as|clainkd in claim3, wherein the rmtadata- 20- 25

key_attribute_count: specifies the number of keys constituting a multi-key.

It is defined in the key index list (key_index_list) section.

key attribute_value: represents a representative key value for each key.

The value encoding format is equal to the key_value of the single key indexing
10 scheme.

If high_key_value_descriptor() has a value of a multi-key, comparison of the
values of the multi-key in size is performed as follows, Where the values of the
multi-key are numerical, they are compared on an arithmetic basis; where values of
the multi-key are alphabetical, they are ranked in lexicographical order. With

15 respect to a multi-key (ki, ky, ..., ky) which consists of keys ki, k, ..., kp, it is
assumed that k; has the highest order of priority and k, has the lowest order of
priority. Under this assumption, considering two values of the multi-key (ay, ay, ..., .
a,) and (by, by, ..., bn),

* the value of the multi-key (a;, a, ..., a,) is larger than the value of the

20  multi-key (b, bz, ..., by) if and only if there exists an integer i (0<i<n-1) such that for
every j(0<j<i-1), aj=b;and a; > b;.

*the value of the multi-key (a1, ay, ..., an) is smaller than the value of the
multi-key (b1, b, .., by) if and only if there exists an integer i (0<i<n-1) such that for
every j(0sj<i-1), 3= bjand a; <b;.

25 * the value of the multi-key (aj, ay, ..., a,) is equal to the value of the multi-

key (b1, by, ..., ba) if and only if for every i(1<i<n), a; = b;.



conprises fragnents divided by a second predetermned range in a tree data
structure, wherein a first field constituting a first nufti-key corresponds
to any one of the information constituting the fragnments. 6. The index
structure g 260s8i03%d in claim5, wherein the identificpédi/RR20080041wat i on of
the metadata conprises identification information of the fragnents. 7. The
i ndex structure as clainmed in claimb5, wherein the list of the nmufti-keys
includes |location information of a firgs fragment to which the first field
constituting the first nufti-key belong, in the data structure, and

| ocation information of the first field in the first fragnent. 8. The index
structure as cl ai%Sub Kay kidax (ub_keyiadex) sectiole | ocation information is
expressed in XPat The. i .St leal med |.n.. ¢l ai. wherein
conpari son of thek%%‘?aaueesg%f }lélﬁlZ%&%fr[e#’%%thd?gﬂﬁifgﬂe [ﬁgeern{‘/l{efté"%?% 1%#%% e the
size of the vakmes Tok Kehevalnd Héscftoeieprebontd healuk oF damiltdendf a tatpétl er ent
size of value first appearing by assigning the order of priority

(kI >k2>k3>. . fragmpant indlicateditharel%i t y of the combined fields constituting WD
20041010335 34 PCT/ KR2003/ 001410 the nufti-key (lcl, k2, k3... kn) and
conparing the conbined fields in sequence, starting :froma first nmufti-key
field having a highest order of priorTayeSwherein the val ues of two
mufti-keys ar @ der iNledto be of the sane Si ' 1 S no field
havi ng t%e di tferen: sig‘se of value and 5 the {,38;‘}?1?\ Eﬁ@ﬁﬁﬁ’gﬂi ned fields

i s deternined|thr oy ke B885%Chiret i ¢ conpari son where a val ue of d concerned
field is nunmerfical b ida&0udhtifled €X1 cogr aphi cal or dgr where the val ue of

t he concer ned Hetd—5 5k '

H-etd—+Ss—atphabetteat—30—The—index—strueture—as—el ai ned as
inclaimi1, wherei refeienCRe SOt & has a structlire ofS metadata as defined in
TVA. 10 11. A|net hofdr GFOp<eeféerchoegcoan; jHiglé¢x of | net adata conpri si ngd:
structuri ng mupftT—=keys Oy COrti LN determmned fyEds—of—the t adat a;
wherein the index of thgye%%a?%%%gi ses val ues fo%jrt he nmufti-kleys and
identificatiof information of the netadata cofrespdfdidi@ibuis_qoHet vial ues of
the mul tikeys] 15 12. Thgrgaethasin@s clainmed 1 h claiyg 11, wherein |t he i ndex
of the net adate—eeorprises—atisi—of—the—ruftitkeys—3t3—Fhe—rethed as
claimed in claim 12, whePERH °index of the|metadata further conprises a
representative key yalue representing a first |predeterm ned range of val ues
of the rrufti-l1\ 2014 [Te et hod™—a A ed 1T 0T 3, wheriei n t he
representative = > C S e, a
m ni mum val ue or gub_fiex! idenkifidre first

] ; rige ﬁee gcgexa(utg_;,\)lrhkb h
predet erm ned range. 15. The ne as.clainmed in claim 13, erein the
net adat a com)"f‘ﬁh’s”eghef COYRERY édet?fl(t}-‘f"gg’d Wuﬁﬁg’é&mnﬁ‘% egg}%ﬁm X&Y Pd¥ge in a

tree data stqptidyeinaid)eietidh dm B fdbrtifed fih @l ChiGRNShdder! by REmBinkhtidnSbf
nmufti-key corresponds to any one of information constituting the fragnments.

16. The i€t howb_imsles| conipingr jand cyub indepcideniifierei B ishdefing@rini the ey i index
i nformation fe thgexgé%%%gta refers to identification information of the
fragnents. 17Fh Hod as clainmed in claim15, wherein the list of the

muf ti -keys 30 inCleéferrpce @omit: OspedifiésO BB nin@Ber0Obf ahé | malti-Heyagnthidedt i whi ch
the first field constituting WO 2004/ 010335
sub_key_index().
target_container: identifies the container in which the designated metadata
15  fragment exists.
target_handle: identifies the metadata fragment section within the container
identified by target_container. The metadata fragment section can be identified in a
unique manner by combination of target_container and target _handle.
Table 6 below shows key value_descriptor().
20

Table 6



35 PCT/ KR2003/ 001410 the first mufti-key belong, in the data structure, and
| ocation information of the first field in the first fragnent. 18. The
method as clained in claim17, wherein the |location information is
expressed yW@0thaolss S 19. The nethod as clained in clap@intiooydvgs@i n t he
values of the multi keys are arranged in sequence on the basis of size
according to a predetermned rule. 20. The nmethod as clained in claim 19,
wherei n conpari son of the values of thggmufti-keys in size serves to
conpare the size of the value of the multi keys by the fields having a
different si j.e ef—yal-vetirst—appearing b%s%';ﬁi‘ﬂc the—10order of
priority (kI L 2>k Syntax kn} to a plurality of th Tt dchangeable)
constitutingithe nkeyt vallecdeschptor(k@, k3... kn) and conparing the cpnbined

fields in sequence oy o a T LSt onbi-ped—fretd—thavimg—aj hi ghest
order of pridrity, fﬁéﬁeﬁ Ee%melbyuéﬁ:ﬁ%‘snfm nuiti-keys are deterhined to
be of the sanfe size whekay_sthibute_vadueno field having thé different pize of
val ue, and 1% the §ize of the conbi ned Tierds i$ determ ned through an
arithnetic ccmpa:.iign_mael_e_a_\ca.l_ue_gi—a concerhed field-is numerical or
through a | exi cogrhphi cal order where the valuejof the concerned field is
al phabetical . 21.{ Ih o) cl ad ' | I t adat a
has a structure Ol}ge}ﬁéﬁtﬁﬁé@ccgggéa% neg%%%a%}%%sm&%ﬁg%%ﬁg?ﬁearchi ng
for met adat aJt¢@dgfined inthe kdyendeikdigisseetion. (a) i nputting search conditions; (b)

searching for a value of a nufti-key corresponding to the input search
condi tions from akeYedtirihute Yalus represrs # ¥glue of ¢agh ke gThe formmft & swal tRet adat a

by use of th | ti-key. 23. The method as cl ai ned
inclaim 22,&ﬁﬂfﬁqﬁ%@%ﬁﬁﬁe&?ﬂirﬁgﬁct ured by a conbination of

predet er nd ned fi eTlescamipariben betweeiadtey, value, ddsesptox() Waldesals tid sinmeeab tha ¢l ai m
22, wherein the netadata inde onpr, s val ues aof the fti-key, and

i denti fi cati STMEAFY nBRVER %é’kﬁ@'%flﬁ?cgp%’éscggl%ssp‘ﬁn Yo “i/q‘?é val ues
of the rrufti?&?xndex)miglogﬁfcﬁ,}&m% PCT/ KR2003/ 001410 36 2S. The net hod as
clainmed in claim 24, wherein the netadata index conprises a |ist of

nul ti-keys. 26. THereirafigrotheametadats sipgture defingdnbyythe syplax deseribek abgyeadat a

further

will be discussed with reference to FIG. 9, which is illustrated by use of segments on
10 the index information.

The key index list (key_index list) section 110 defined in the metadata
structure provides a list of all the multi-keys transmitted. The list includes multi-key
information defining each multi-key and identification information on the key index
(icey__index) section 120 to be described later. The multi-key information comprises

15 (1) location information of the metadata fragment relevant to the multi-key
(expressed, in the TVA, in XPath (fragment_xpath_ptr) for the metadata fragment
relevant to the multi-key), and (2) location information of the multi-key within the
metadata fragment (expressed, in the TVA, in XPath (key_descriptor) for the nodes
used as the multi-keys, that is, a relevant path in the XPath location of the metadata

20 fragment relevant to the nodes used as multi-keys). Like the single index structure,
the XPath of the metadata fragment refers to a path for the root node of the TVA
metadata XML document, i.e., an absolute path, and the XPath of the node used as
the multi-key, i.e., the XPath of the multi-key, refers to a relative path of the multi-
key for the metadata fragment. The XPath for the metadata fragment and the XPath

25 for the multi-key are stored in a ‘fragment xpath ptr’ segment 111 and a
‘key_descriptor’ segment 112, respectively.



conprises a representative key value representing a first predeterm ned
range of the S values of the nulti-key. 27. The nethod as clained in claim
26, wherein the representative key val ue conprises at |east one of a

maxi mum vayalgos/dr083sni mum val ue or an internedi at e val uscoRRIg/doaoVval ues
within the first predeterm ned range. 28. The nethod as clainmed in claim
26, wherein the netadata conprises 10 fragnents divided by a second
predetermned range in a tree data strpgture, wherein a first field
constituting the multi-key corresponds to any one of the information
constituting the fragnents. 29. The nethod as clained in claim28, wherein
the identificatickhei gﬁmrmd@x dist dkey_indlexgishid secsion el Kr salsoo coraprines ftheat i on

i nformation gf the.fragment.s. 1.S,30. [T od as.cla.med i,n_cl.ai m 28,
wherein the ﬁ?@fﬁlB?oq Wg"ffﬂﬁfl?‘} on g key (5?95?&%3 s§qra8)g)as[e?tb°r§' QR?’E “Aet WBhl'of a
first fragnegdy th®ewdbdiibed Rterf(i.¢. Sthe torRhiderciaasitict Hﬁ'drﬁﬂti&h?oﬂfﬁin&f i§¥ bel ong,
in the data structure, and location information of the first field in the

first fragneie comainerrinevhigh hedkenindex drayeindex) sestign h28ds stoged ped thetkigk | ocat i on

i nformation | [ ! 325 2 : i .0 claim
25, “wer o n bhet PP FOAROL. SF8bdnd P ReBIRR AT WA M
The met hod aglestifter tefarmation lage nespe@ivelyhatored in am‘indes hnerfsegmanahd ag for the
val ue of the_rnulti-key,. the value of the pmulti-key. havi.ng the size in
25 compar | SoletanIPAEesT seftend Fishe KeudpdA sh AL g L sesbae Jhba. 34,
The nmet hod agaGhéi w#REAmitkdc! @i m 33, wherein conparison of the values of the

mul ti-key in size serves to conpare the size of the value of the rnulti key
by a field havi ngThe kiyfihdexe(key dndew) ssbtiom | 2bddfined in thepaulti-keyindgx datgi gni ng

t he order,of priorit k|l >k2>k3>, . to.a plurality of fields

Const tatf nos A TR Ry A 1Ruer ab e &8 1By B TR Kesdindbebons 1 o1 g
i n sequence, 17 @'del deseribe@Mater. fThellist iRcuddrdn@riatpacmtth@ragds oFfthedval@si ty,
wherein WD 20041010335 37 PCT/ KR2003/ 001410 the values of two nufti-keys
are det er ni nefithe sni-key inchided inthe sgspestiyp sphokeyhipdex (sub_key_fndgxiseptigsng t he

different sigg 9f Yl esdfihd B, ShSeRbsdilfy Lkt demilS Thiigdlat hr ough

an arithnetic éonpar here tthe value o concer ne I'S nuneri cal
or through ain eaxh sudgkeyphdexdbubokeyeindet)eseaion 130 invihis embodimeitethe dighestned fi el d

(&) "of " e3Er attih g che TOTEInate RRrSHaR L pPTUBh Toh e PlpkSh aded® ° 7

(sub_key_index) section 130 related to each representative value (i.e., the container

identifier information (container id) of the container storing therein the sub key

index (sub_key index) section and the sub key index identifier information). The

method of comparing the values of the multi-key in this embodiment is identical to
20  that of comparing values of the multi-key described in connection with Table 4.

The key index section (key_index) 120 includes a ‘key_ index_identifier’
segment storing therein the key index identifier information defined in the key index
list (key _index_list) section 110, a high_key value_descriptor’ segment 113 storing -
therein the representative key value of each sub key index (sub_key index) section

25 130, and the identification information on the sub key index (sub_key_index)
section 130 including the values of the multi-key corresponding to the range
indicated by the representative key value. The identification information on the sub
key index (sub_key index) section 130a includes ‘sub_index_container’ segment
storing therein the container identifier information (container_id) of the container in

30 which the sub key index (sub_key index) section 130 is stored, and a



(cl) extracting the identification information of the netadata
corresponding to the value of the searched nmufti-key in the netadata index;
and 10 (c2) extracting the concerned netadata by use of the extracted

i dentifi cafd aWabiosar mati on. 36. The method as cl ai ned pg/KRBIIMRG0 Wher ei n
the step (b) of searching for the value of the nmufti-key conprises the
steps of: (b 1) searching for the representative key value neeting the

i nput search 15 conditions; and (b2) searching for the value of the
mufti-key nmeeting the input search conditions anong the val ues of the
mufti-key in the range representing the representative key value. 37. The
net hod as cl @hbmiedexnidentifierh s@menhetiering ttheseist 8is cW) ksy dwlex chientifi?0 for the
val ue of the; [nta{'i-lﬁey conprises the steps of (b3) searching for the
nuf ti - key nee |hg? e search conditions in the nufti-key list; and (b4)
searching for theTheufubi kdyedexe@ub N@ytinde:d arttih INGifink® e RS nletidatat €d anong
the values of the nufti-key indexed by the searched nufti-key. 25 38. The
met hod as cl iustiee piovidesa fiftof thewayes of theymulit-kqy ipejudedgn therpleyantmybf or t he

mufti-keys C d . : ) 2r 1 N 0 i QNy..
i nf or mat isonol(ggfgrrl%1 ﬂ%‘sﬁm&s ei}@gﬁ rr%frc\%l&?gs%?gfhﬁﬁé&g‘?érgg?é ?alqlé‘lfsa&g{ﬁe &%u'sear ch
condi tions biedyoingluded inhthe delévans subukéyuindex &oull_kepCiatex) Redtivhar30Rndtheof t he

first field jn the first fragnent; and WD 2004/ 010335 38 )

PCT/ KR2003/ O T3 93in59 fé‘?&r?fhﬁ%@“ﬁ‘%‘ﬂ%ﬁ‘?&'ﬂ?ﬂ? Pavingdhe elpercafithedulii-t h the
fields havi mgeytg, tieaidr Rentifith PTRAAHRR (SRfAiRs RE W ohRidel & WEREREHEON
information determ ned above, fromthe nufti-key list. 5 39. Tﬁe nmet hod as
cl ai med in cinatedats fragmerdrigistoredhands thepidénsifier iifornmtion Ithandlef valud)ren thaf ti - key
meeti ng L@e gt%rctgr%ongit)ti ons as inputted anong the values of the mufti-key
i ndexed t gae F Fed Mt t | -key conprises the steps of (b4-1) searching
for the representHid veuvakele RIeki f‘ﬁuﬁ_ﬂt@y_iiﬁt&u) sesibsh BONdinkivass; aand 10
(b4-2) searching for the value of the nufti-key neeting the input search

[

condi tions aWBhdndencidentifies segmenh estoripe ithereip fhep subs cieyedndsy ideutifier
tati 4 t - dais,
et o ey e S O SRl TR,

conprising: an Input unit allTow ng a“user con
t herew t h; atkdy avalendeseriptarhsdgmehi thi foe atorihg thefeint the vaklibsief the neultidkéy, i - key

neetin e i t.15.search.conditions in a t adat.a j ndex, .and_extracts a
concer %e rre?“ggtﬁ? El%ﬁﬁlﬁﬁg‘én ‘Bf(’"f‘ﬁtéo‘b%&ﬁ mstpdaia it hta}‘i‘é‘ggll‘.ﬂ‘fail‘leﬁﬁ/. €41. The
appar at us asmgltiakdyed Thé idehfifidRid® infohfatRinNort BR Mefaldta m§mle1§t RdvingClndr €d by a

conmbi nation of predetermned fields of the nmetadata. 4Z2. The apparatus as
cl ai med in cydwen ofothe wmitikex inchidesrat ‘taagat coptainex emenrateringetherel thes of t he

The val ubs. of PSR piehfilty By TRRLAR ) SR el S5 WRERCRR, 420 *°

wherei n t he metdaatfeagnredeis stored and a ‘target handle’ segment storing therein the

20  fragment data identifier information (handle value).
The metadata structure will be more easily understood through FIG. 10,
which illustrates the index information.
FIG. 10 shows the multi-key index list (key_index_list) section comprising
the multi-keys for Service Id and Published Time. The upper node of the metadata
25 fragment including the multi-keys related to Service Id and Published Time is
‘BroadcastEvent’ 310 as indicated by the shaded region in FIG. 3. Therefore, the
XPath of ¢/TVAMain/ProgramDescription/ ProgramLocationTable/BroadcastEvent’
for the ‘BroadcastEvent’ fragment is stored in the ‘fragment_xpath ptr’ segment
111, and the XPaths of the multi-keys of the Service Id and the Published Time for
30 the ‘BroadcastEvent’ fragment, which are ‘@Serviceld® 31la, and



conprises a list of mufti-keys. 44. The apparatus as clainmed in claim43,
wherein the netadata further 25 conprises a representative key val ue
representing a first predeterm ned range of the values of the nmufti-key.

45. The app@b@immsss claimed in claim44, the represem@yKrmol@yitval ue
conprises at |least one of a maxi numvalue, a m ninum val ue or an

I nternmedi ate val ue anong the values within the first predeterm ned range.
30 46. The apparatus as clained in cld7m44, wherein the netadata conprises
fragnents divided by a second predetermned range in a tree data WO
2004/ 010335 39 PCT/ KR2003/001410 structure, wherein a first f eld

const it ut i ngEvémDencfiptionk ByblishedTame ciidb, arostaisd ke lsy_deserintorm seempsnt
constituti ng11 éhe fragnents. 47. The apparatus as claimed in claim 46,
wherein the i'dentification information of the netadata refers to

i dentification infgy midign Qfeatoh etrichagations. sedrcid. fdfhmchpptazssttmsth%ts cl ai ned

in claim46, wherein the list of the multi keys conpri ses I%ﬁ)io‘?
i nf or mat i on wétadats fragmentsrta Greprductsd GEceRtly nwhen; searehesiarg ¢onAUCIES PSEY | ng ¢ he

muf ti - key bel on h r BiifideAhédnird sn@idi@t i on of the
first field SHY éhar".°t“°§°r?‘?é’gﬁ*§te %ﬁlg&ﬁldce a;l)par atus as clained in claim
48, wherein the |ggauplote i:ﬁnm-kmrfnns@rme Icsand>Published Jime argpefersed 1940 The
apparatus as cl ai ned |n clal ner ej.n t he ture of
met adat a as isnresset smb '?ﬂwa J§r %f'ﬁ%etyneflt %P%e% I%fg{) #\940
wherein the ﬁ@,{d}%ﬁ gxﬁ ) thifig-KeRd fnlatat hnblend tifnes of he val ue
of the rruftlgrggweghm%ﬁulﬁdent [ calexl nlg15 si ze obt ai ned g-ﬂlél arison of the
val ue for t hprograpuin ®easctitn mthdﬂ broadeestaakpdplsempli-kays Ser Yi#0f 8VRey. 52.
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are t’he size e value of the nmulti
key by a fiefdydaving a different size of value f| rst appeari ng by
assigning the order 20 of pr|or|t%/ (kl >k2>k3>. ” ﬁ g pl ura |11hy of
fields constituti Whetehtemgpitirkaysyfor iKhe sfast apd; enc ti%ﬂ Shd"E ERFEFT NG t he

pri o1ty whaPERREn At valﬁéugga%%g%eﬁn‘ﬂé e B o 1o be of the
same size Wh@ggment including the multi-keys for the start and end times of the program can be

15 ‘Schedule’ (not . shown). Therefore, the XPath, ¢/TVAMain/
ProgramDescription/ProgramLocationTable/Schedule,’ for the ‘Schedule’ fragment
can be stored in the ‘fragment xpath ptr’ segment 111, and the XPaths, ‘@start’
and ‘@end’, of the multi-keys of the start and end times of the program for the
‘Schedule’ fragment can be stored in the ‘key_descriptor’ segment 112,

20 Where the multi-keys for family and given names of a person (actor, director,
or the like) involved in the program are used, an upper node of a metadata fragment
including the multi-keys for the family and given names of the person (actor,
director, or the like) can be ‘PersonName’ (not shown), and therefore, the XPath,
“TV AMain/ProgramDescription/CreditsInformation Table/PersonName,” for the

75  “PersonName’ fragment can be stored in the ‘fragment_xpath_ptr’ segment 111, and
the XPaths, ‘FamilyName’ and ‘GivenName’, of the multi-keys for the family and
given names of a person in the program for the ‘PersonName’ fragment can be
stored in the ‘key_descriptor’ segment 112.

FIG. 11 depicts a method of providing an index of metadata baving a

30 structure according to an embodiment of the present invention. As depicted, the

index of metadata can be generated by a provider 200 providing audio/visual signals.



there is no field having the different size of value, and 25 the size of
the fields is determ ned through an arithnetic conpari son where a val ue of
a concerned field is nunerical or through a |exicographical order where the
val ue of tweeoreisned field is al phabetical. 53. The mpprrabvi®ias cl ai ned
in claim42, wherein the controller extracts identification information of
the nmetadata corresponding to the searched value of the 30 nufti-key in the
net adat a i ndex, and extracts the concepged netadata by use of the extracted
identification information. WO 2004/ 010335 40 54. PCT/ KR20031001410 The
apparatus as clainmed in claim44, wherein the controller searches for the
representative ke npaberofinfermatipnioneontapistthal éq metpdaientiproresssl inanditsear ches

for the valu b - hA0 L.nput r condi t i ons. anong

t he val ues o? fﬁ%@%ﬁ?ﬁ%@ﬁ%ﬁ"ﬁ@%@r é\{hngrk e %Plf‘ﬁ%fldg(gg?{ﬁ?@gm téoﬁlroz.sent ed by
t he represenkefsi seiated tenfumbation &b thel fiagmanpgrfor uxadplec ! Sérvlsl DN mhgai m 48,
wherein the controll|er searches for the nufti-key neeting the search

condi tions f riciplished Tame’t (S2QQ)y Thesy subdgy inglex (hekeyt indew) sectipns aomdt he

mufti - keys meei the i o nﬁﬁﬁ_ L OF l,ues pf the

mufti - keysi ngie%(b(g%etﬁ;&? ég g};earc g(g%rrisjs?{;&%ﬁ?g@%?fgé@gg%f&%dgg%’aggtsus as
clai med in cfamngsthe miltkeysn(3306), odhretaimivhlees ofthermultideys dadedosh thef or mat i on
within the data structure qf the fra ng.t ich the fields of the search
condi {1 ons bEFGE PP RSRS e BEHAR] b Pt KeY ek (b SERHehe
fragment, angecH6@ QBeand Pr4bl ARI Mbthddta Feymat [k ia86h i%f&rﬁlaﬁbr?inéﬁnd{ﬁgv' ng the

| ocation informati on corresponding to the deternmned |ocation Infdrmation,
from t he nuf valugscof the multi-lgys (tiids,optaingr identifisr difermatidn (eontainet id)5md wher ei n

the contrgl | rehe for 4 he representative key. val ye peetjng the
i nput seggc hﬁ'é%ﬁ ?t ‘faganz?e%g{ﬁ%if Pl @gl?ﬁ?—ﬁglu?)afﬁggd%?lyt ﬁ%‘e&rﬁf‘t h‘-ekey
nmeeting the faged conbanesTseg@MBali dntl @S t-a88 AndIFesep@brt@Bowd if 6. D)stalsokey in
t he range of  being represented by the representative kl?/ val ue. 58. The
appar at us asnﬁluéf"g’édhq b ey inden (sub shey tipdsx) sestion | ngnd 1Hbr ecei vi ng uni t

recei ving the netggdat t ] | . ARG tQring
therein the netadata c@gﬁl}?ﬁe 1@%}?@&?%&&2?&%&8 122%{8’11»[ pu#qlﬂl%rleﬁi glﬁt putting
a sear ch r estpteseniativia ey onatueoiepigsinting the values of the multi-key divided on the

. ALnl . ABY . Aspl . AHY. A [Y, A . AsHE..A" nY. Y, Y_,A H .A [YR A5l. AH . AsH . As
5F. AnYy. X?_[ vod ‘%‘A‘iﬁé‘? ﬁ#@ﬁifg@eﬁwmxgﬁ ks.“RQ PN PemRIeETeRISSEABE AS| . AsHY

. As[ YR Af [ . AkéyRyafiles R569/Y0:66°30 3a/5361 040! Y1 b5 .S tep¥¥aknting the predetermined
ranges (500~509/09:10~10:00 114a, 510~519/09:10~10:00 114b, etc.) of the values

of the multi-key for the Service ID/Published Time as combined are included therein.

In this embodiment, the Service ID has an upper order of priority over the Published
20 Time. In the key index (key index) section 120 is included identification

information on the sub key index (sub_key index) sections 114a and 114b storing

therein values of the multi-keys provided on the basis of a range as predetermined

(that is, container identifier information (container-id) of the container in which the

sub key index (sub_key_index) section of FIG. 9 is stored, and sub key index
25  identifier information).

Meanwhile, a key index list (key_index-list) section 110 in which multi-key
information, that is, location information of a metadata fragment to which each field
constituting the provided multi-key belongs and location information of each field
within the metadata fragment is arranged on a multi-key basis, is provided (S500).

30 For example, where keys of the ‘Service ID’ and the ‘Published Time’ are in

combination, the multi-key information of combined ‘Service ID’ and ‘Published
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the sub key index (sub_key index) section and identification information of the
10  metadata fragment.

The searching method as shown in FIG. 12 may be employed in searching
the Service ID and the Published Time described with reference to FIG. 10 in the
following manner:

Where a user inputs search conditions of the Service ID ‘507~514’ and the

15 Published Time ‘9:30~10:00’(S1100), location information of a concerned metadata
fragment is determined from fields in combination of the Service ID in the range of
‘507~514’ and the Published Time in the range of ‘9:30~10:00° and location
information of the fields within the metadata fragment is determined (S1210).

The Service ID and the Published Time inputted as search conditions

20 respectively have ‘@Serviceld’ and ‘EventDescription/PublishedTime’ as location
information within the metadata fragment. On this basis, the location information of
the concerned metadata fragment as an attribute of the concerned fragment, that is,
the XPath is determined (S1210).

To sum up, we can obtain the following from the above steps:

25 XPath of the fragment:

[TV AMain/ProgramDescription/ProgramLocationTable/BroadcastEvent

- XPath of the Service Id: @Serviceld,

- XPath of the Published Time: EventDescription/PublishedTime

- Value of of the Service Id: 507<= Sewice_Id <= 514,

30 - Value of the Published Time: 9:30 <= EventDescription/ PublishedTime <=
10:00.
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10%& ()-s 10 &e;(rﬁsentg %ﬁ Y ve?uewé)bw\%@%‘]t%@gjges@m 509/09:10-10:00 114a, 510-
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1092 &' ()-.  1R9% &A7yS1gI09139%60R00) ) comerongias (tp- the 1999sck: gopditiens| belere.(3eYzz7[ e[ \ \
10 searched from in key index (key index) section 120 having the extracted
identification information and the identification information on the sub key index
(sub_key_index) sections 114a and 114b having the representative values is
extracted (S1230). Values of the multi-keys, having values of keys °507/09:30,
‘507/09:40,”... “509/10:00° and ’510/09:30," ‘510/09:40°... “514/10:00,
15  corresponding to the values of the multi-key (507~514/09:30~10:00) corresponding
to the search conditions are searched from the sub key index (sub_key_index)
sections 114a and 114b having the extracted identification information (81240).
The identification information on the metadata fragment corresponding to
the values of the multi-keys searched (the container identifier information
20 (container id) and the fragment data identifier information (handle_value) stored in
the ‘target_container’ segment and the ‘target bandle’ segment, respectively) is
extracted and the relevant metadata fragment is then extracted by use of the
extracted identification information (S1300).
FIG. 13 shows an apparatus for searching for metadata according to an
25 embodiment of the present invention. The searching apparatus in the present
invention is an apparatus performing a method of searching for the metadata
according to an embodiment of the present invention described above with reference
to FIG. 12.
The searching apparatus comprises an input unit 1100 allowing a user to
30 input search conditions therewith, a receiving unit 1200 receiving metadata on

contents or an index of the metadata, a storage unit 1300 storing therein received
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L0y Lt )byyuzel of the VAlue of the mli-key a3 searched, and a0 ontpit anit 1500
5  outputting the search result of the control unit 1400.

The control unit 1400 compares the search conditions inputted from the input
unit 1100 with the value of the multi-key included in the metadata index stored in
the storage unit.

Among the steps of searching for values of the multi-key according to one

10  embodiment of the present invention, a step of searching for a multi-key
corresponding to the input search conditions (S1200), or a step of extracting the
concerned fragment by use of identification information of the fragment
corresponding to the searched multi-key will be understood with reference to the
description made above in connection with FIG; 12.

15 According to the present invention, there is provided an index structure of
metadata allowing more efficient search for and access to information on contents, a
method of providing the metadata index having the structure, and a method and an

apparatus for searching for metadata using the metadata index.

20 INDUSTRIAL APPLICABILITY

As described above, the present invention enables simultaneous searches by

compound conditions for TV Anytime metadata. Where searches by compound

conditions for the TV Anytime metadata are conducted, overhead to a searching

apparatus is decreased, thereby allowing search time to be shortened and the
25  searching apparatus to be increased in terms of efficiency.

Although the present invention has been described in connection with the
preferred embodiment shown in the drawings, it is only illustrative. It will be
understood to those skilled in the art that various modifications and equivalents can
be made without departing from the scope and spirit of the invention. Therefore, the

30  scope of the present invention should be defined only by the appended claims.
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| key value comprises at least one of a maximum value, a minimum value or an
15  intermediate value among the values within the first predetermined range.

5. The index structure as claimed in claim 3, wherein the metadata
comprises fragments divided by a second predetermined range in a tree data
structure, wherein a first field constituting a first multi-key corresponds to any one
of the information constituting the fragments.

20 6. The index structure as claimed in claim 5, wherein the identification
information of the metadata comprises identification information of the fragments.

7. The index structure as claimed in claim 5, wherein the list of the
multi-keys includes location information of a first fragment to which the first field
constituting the first multi-key belong, in the data structure, and location information

25 of'the first field in the first fragment.

8. The index structure as claimed in claim 7, wherein the location
information is expressed in XPath.

9. The index structure as claimed in claim 1, wherein comparison of the
values of the multi-keys in size serves to compare the size of the values of the multi-

30 keys by the fields having a different size of value first appearing by assigning the
order of priority (k1>k2>k3>... kn) to a plurality of the combined fields constituting
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there is no field having the different size of value, and
5 the size of the combined fields is determined through an arithmetic
comparison where a value of a concerned field is numerical or through a
lexicographical order where the value of the concerned field is alphabetical.

10.  The index structure as claimed as in claim 1, wherein the metadata
has a structure of metadata as defined in TVA.

10 11. A method of providing an index of metadata comprising:

structuring multi-keys by combining predetermined fields of the metadata;

wherein the index of the metadata comprises values of the multi—kc&s and
identification information of the metadata corresponding to the values of the multi-
keys.

15 12.  The method as claimed in claim 11, wherein the index of the
metadata comprises a list of the multi-keys.

13. The method as claimed in claim 12, wherein the index of the
metadata further comprises a representative key value representing a first
predetermined range of values of the multi-keys.

20 14.  The method as claimed in claim 13, wherein the representative key
value comprises at least one of a maximum value, a minimum value or an
intermediate value among the values within the first predetermined range.

15.  The method as claimed in claim 13, wherein the metadata comprises
fragments divided by a second predetermined range in a tree data structure, wherein

25 a first field constituting a first multi-key corresponds to any one of information
constituting the fragments.

16. The method as claimed in claim 15, wherein the identification
information of the metadata refers to identification information of the fragments.

17.  The method as claimed in claim 15, wherein the list of the multi-keys

30 includes location information of a first fragment to which the first field constituting
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structure of metadata as defined in TVA.
20 22. A method of searching for metadata comprising the steps of:
(a)  inputting search conditions;
(b)  searching for a value of a multi-key corresponding to the input search
conditions from a metadata index; and
(©) extracting a concerned metadata by use of the searched value of the
25  multi-key.
23. The method as claimed in claim 22, wherein the multi-key is
structured by a combination of predetermined fields of the metadata.
24. The method as claimed in claim 22, wherein the metadata mdex
comprises values of the multi-key and identification information of the metadata

30 corresponding to the values of the multi-key.



10% & ()- SFt10% & ()- s@O0% & ()- s 10% & ()- sy 10% & ()-"_R/[:DL0%
S,810% & ()- s *sl10% & ()- s(z 10% & ()- s9 10% & ()- s% 10% & ()-

s$° 10% & ()-RSP|[:D10% s5 10% & ()- s4 10% & ()- sf2 10% & ()- ssO 10%
& () - s@ w@MWoa/Giosds- S-S10% & ()-P;>vU410 s@10% & (DeT/rrsbisie1ssh () - 10k
10k 10k s:10% & ()- s8 109% & ()- SF7 109% & ()->4#|[:vU410 s

P#109%&' ()-gs sz 10% & ()-F z 10% & ()-F ss 10% & ()-n G 10% & ()-n ~s
109% & ()-n#vU obU410 sz10% '& ()-101840 s!#10%&' ()-g !#10%1& ()-g
!#10%{(& ()-g s!'#10%& ()-gz|\;bW410 s L 10% g& ()-/s;L 10% '& ()-/ sL
10% '& ()-/ L 10%g 9& ()-/ s 110% '& ()- s@10% '& ()-( CD[:-410'" 's sL
10% '& ()-// L 13% ﬁ&e(meﬂmé@s Thimed @ ¢pim 2&, m‘mlm&le(metadmum% & ()-/
L 10% b& ()-/DEF|Yl /ﬁﬁ? t Ss sYlO/ck & ()- s 10% & ()- sS 10% & ()-
FL0%k <& ()°°n@%’f§ I3 ’(“}ﬂ CIBK|[[: A410' 's s10% & ()- ss' 109

& ()- s 10% & ()2e6. s&m@%ﬁetﬁoc{ ks cﬁﬁﬂé&%ﬁ aifn) 25, SGHAEHK the etatidgh 0" 'S SY(
109% & ()- S39MLO% & ()-y S#MLO% & ()- s! 10% & (2 s: 10% & ()-y

s’ 109% & () - pamgriseia eepresentat/edu valug jepresersing gostgredetermied e of (F- s1MLOYK
& ()- s° 05109 & ()-5678HK]vU410 s | 10% & ()- SSF10% & ()-

s y10%- & 0 %‘bﬁ% %k ‘%&%‘Qﬁ;lo% & ()- sf8 10% & ()-]16|[:vU410 s sL10%
& ()-s 6=l 10%~ &7) - Thei@hod & .gmmes in LhOAR6ZWhdreinshd Bresditdtive ke$10%-

& ()-0 |1 w10 s ssf. y 109%- & ( 10%- &ﬁ]é, S s10%- &‘Eﬁ s910% & () -
ss9y 10% & (2)“03‘:8@9“%%16& Qo %fs A| TaXigRey) VaIUE, & GRInyps %ors a8x " 10%-

& ()-s sl & ﬂn@e{fﬂeéa&)va&e %ﬁ&ﬂ?ﬁ@é v&ués)wlﬂﬁ#&é%@c pfedeterminéd-hige & () -

U [ NA41010~ 10~ 10~ s s: )-s sN'6 10% & ()- s,5M0% & ()- s3MLO%-
& () - 38210%~ & (2)8 Thamqlmd)assd_ameé(m&ﬂm% shetelrOe n@tadpta SompaSHX & () -

Zy( POAFOE b &5‘6&8%& siropd prefrSigtigecgatieling; CES IR e P ORSTIR Mot 100,

109X & () a SirstYfield Q8AStituting the MUl{OREK &n(eaponﬁssmgﬁﬁ%x& &b the Sxﬂﬂ)ﬁﬁ@&o& ()-
@O & () e | [NA41010 SSO 109K & ()- s 10%( & ()-s s9- MOWX & ()-

SS+109X & () constitutipgghe fragments| ( 109K & () - “vU410 sfYL0%E & ()- s

L 107001 108 Ol g e, S U

S10% & ()- foridatién &f th metadata kefd® tesidentific@ida 1ﬂfo(-1)1atmm;)f theGegmént§.) - sy z 10%E

£ oyl 905 O SR B 0 SARE b S 0

& ()-&Mry [ céhl e$ 18htion Offforfation of SY &ir&to‘fﬁﬁ&eﬁt) to SWddD % (Bkst E¥410%E
& ()- ssO 10% & ()- sy. 10% & ()- 10E s s s 10%tk #& ()-Z sS

109% & ()-h esstitiikg dhe(ulti-kegdeioog, lmﬂ(e)dat%stmm agd {ocatieyHnfopmation[ of A4 10E s s

109K & ()-! L& ()1 10%k L& ()-!  10%tk #& ()-! ss
109K & 8-29\%‘}\?% ?ﬁe@&n%%ﬁmiﬁ%g?“ ‘s (12)0/« & ()-( YlO‘g/(%( & ()-( Y10%D|(<)

P& ()-(10k 10k 10Kl.s I1THém&hd as daimed jn dlfim/OeE bherem3IhOMeat®n(ihforrsdtb@ok & () -
s* 100k & ()- . SSL0% &&g sIS10% & ()- s 10% & ()-j $y |[:w510
s39B10% 28" (jsoxpuesseddRXBahy - sv 100k & ()- ssy 109k & ()- s 10% & ()- sss
10% & ()- & q F[:viRlBethdd Q%e&ﬂ Xtaird - 221 Giferetn (e mfidatd Ak a&' () -

s+ 109 & ()- sf*10% & ()- ssY(10%k & ()-,)*+ |[NA41010k 10k 10k sf810%
& ()- s6 1owuc&1r(:pfms@at4@@,d@f@e4mﬂéﬁs 109% & ()- sf 210%

&()- Gt NA419?;IZO STI}glr(r)lo/ Xc% as lened Oﬁ,x\ﬁleﬁ:nq X thd st]eg é(e%rc%m(g) - SSF10%

for the value of the multi-key, the value of the multi-key having the same size in

25 comparison to a value of the input search conditions is searched.

34. The method as claimed in claim 33, wherein comparison of the
values of the multi-key in size serves to compare the size of the value of the multi-
key by a field having a different size of value first appearing by assigning the order
of priority (k1>k2>k3>... kn) to alplurality of fields constituting the multi-key (k1,

30 k2, k3... kn) and comparing the fields in sequence, starting from a field having a
highest order of priority, wherein
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37

the values of two multi-keys are determined to be of the same size where
there is no field having the different size of value, and
the size of the fields is determined through an arithmetic comparison where
the value of a concerned field is numerical or through a lexicographical order where
5  the value of the concerned field is alphabetical.
35.  The method as claimed in claim 24, wherein the step (c) of extracting
the concerned metadata comprises the steps of
(cl) extracting the identification information of the metadata
corresponding to the value of the searched multi-key in the metadata index; and
10 (c2) extracting the concerned metadata by wuse of the extracted
identification information.
36.  The method as claimed in claim 26, wherein the step (b) of searching
for the value of the multi-key comprises the steps of:
(b1) searching for the representative key value meeting the input search
15  conditions; and
(b2) searching for the value of the multi-key meeting the input search
conditions among the values of the multi-key in the range representing the
representative key value.
37.  The method as claimed in claim 30, wherein the step (b) of searching
20  for the value of the multi-key comprises the steps of:
(b3) searching for the multi-key meeting the search conditions in the
-multi-key list; and
(b4) searching for the multi-key meeting the search conditions as inputted
among the values of the multi-key indexed by the searched multi-key.
25 38.  The method as claimed in claim 37, wherein the step (b3) of
searching for the multi-key comprises the steps of:
(b3-1) determining the location information of the first fragment to which the
first field of the search conditions belong in the data structure, and location
information of the first field in the first fragment; and
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5 39.  The method as claimed in claim 37, wherein the step (b4) of
searching for the multi-key meeting the search conditions as inputted among the
values of the multi-key indexed by the searched multi-key comprises the steps of:

(b4-1) searching for the representative value meeting the input search
conditions; and

10 (b4-2) searching for the value of the multi-key meeting the input search
conditions among the values of the multi-key represented by the representative key.

40.  An apparatus for searching for metadata, comprising:

an input unit allowing a user to input search conditions therewith; and

a control unit which searches for a value of a multi-key meeting the input

15  search conditions in a metadata index, and extracts a concerned metadata by use of
the searched value of the multi-key.

41.  The apparatus as claimed in claim 40, wherein the multi-key is
structured by a combination of predetermined fields of the metadata.

42.  The apparatus as claimed in claim 40, wherein the metadata index

20 comprises values of the multi-key and identification information of the metadata
corresponding to the values of the multi-key.

43, The apparatus as claimed in claim 42, wherein the metadata index
comprises a list of multi-keys.

44.  The apparatus as claimed in claim 43, wherein the metadata further

25 comprises a representative key value representing a first predetermined range of the
values of the multi-key.

45.  The apparatus as claimed in claim 44, the representative key value
comprises at least one of a maximum value, a minimum value or an intermediate
value among the values within the first predetermined range.

30 46.  The apparatus as claimed in claim 44, wherein the metadata

comprises fragments divided by a second predetermined range in a tree data
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25 the size of the fields is determined through an arithmetic comparison where a
value of a concerned field is numerical or through a lexicographical order where the
value of the concerned field is alphabetical.

53.  The apparatus as claimed in claim 42, wherein the controller extracts
identification information of the metadata corresponding to the searched value of the

30  multi-key in the metadata index, and extracts the concerned metadata by use of the

extracted identification information.
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54, The apparatus as claimed in claim 44, wherein the controller searches
for the representative key value meeting the input search conditions, and searches
for the value of the multi-key meeting the input search conditions among the values
of the multi-key in the first predetermined range represented by the representative

5  key value.

55.  The apparatus as claimed in claim 48, wherein the controller searches
for the multi-key meeting the search conditions from the multi-key list, and searches
for the value of the multi-key meeting the input search conditions among the values
of the multi-key indexed by the searched multi-key.

10 56. The apparatus as claimed in claim 55, wherein the controller
determines location information within the data structure of the fragment to which
the fields of the search conditions belong, and location information of the fields
within the fragment, and searches for the multi-key structured with fields having the
location information corresponding to the determined location information, from the

15  multi-key list.

57.  The apparatus as claimed in claim 55, wherein the controller searches
for the representative key value meeting the input search conditions, and searches
for the values of the multi-key meeting the input search conditions among the values
of the multi-key in the range of being represented by the representative key value.

20 58.  The apparatus as claimed in claim 40, further comprising:

a receiving unit receiving the metadata and the metadata index;

a storage unit storing therein the metadata and the metadata index; and

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



