; PORSe3e&$| 8d6 T&WD 200/ 010334 PCT/ KR2003/ 001409 | NDEX STRUCTURE OF
METADATA, METHOD FOR PROVI DI NG | NDI CES OF METADATA, AND METADATA SEARCHI NG
METHOD AND APPARATUS USI NG THE | NDI CES OF METADATA 5 TECHNI CAL FI ELD The

present i nwehes@RosBL! ates to an index structure of net adekRddBsevisehed for
searching for information on contents and a nethod for providing indices of

the netadata, and a nethod and an apparatus for searching for t
using the index structure of the netadaya. Mre particularly, t“ﬂ@‘lmmmmm
invention relates to 10 an index structure of netadata containi

information on a key, at least a part of which is encoded so as to"8f'f®%w

i nformation on INDEXSERUCTURBDOFMETADATANMETHOD EORPROVIDING XM
netadata for the digital contents defined in TV-Anytine Forum (hereinafter

referred to as INDIGES QEMFSARATAy AND METADABA SEARCHING MEEHOD | s
divided iilto fragnENDAFPARATUSARINGIENE INDICESOF MingDAlfaed on a 15
fragnment basis, a nethod for providing indices of the netadata, and a

met hod and an apparatus for searching the netadata using the indices of

met adat a. 5The present appli cati onrpEirRSQdr@ap<or ean Patent Application
Nos. 2002-43097 and 2002 62913, which are 1ncorporated herein by reference.
20 BACKGROUND ART Thp grevept mypationerelagns denan éndgx strackure of stetadeta peivadedi fon

or gani zati on i in. Se Wi.t h, t he pur.pose,. of vel opi ng
st andar ds forsg%%}gg\/é E(Iﬁ- Ir}g%gtl%‘l‘o?v@éga %Se%‘z‘{ggd“% Ordvfoéé% VIKE{Q% mglices -Q?‘ﬁ?eendl y
envi ronnent snetidats and pefetindaind dhgipparhtus €saeatehing RiDRhe hrwidag weinkitgh vol ume
personal storage device. Specifically, the aim25 of the services is to

enabl e al |t Hedspguieptheteaipia More partienlomdy, itharetephsgension selaigs ts (such
as conveniy onglin BLOQERARE 6139@@@&%&’ b&ﬁ'ﬁning httoPfiatlon toa" @gé}{i \rél’f %&‘%%ré/ §fge and the

like) at a desired tine and In a desired nmanner base per sonal
st or age devi cwhiclTreeritodednspt asne Hivu infhasmtiop @nadoattniddtn Kiengofer effipisntiyor

busi ness nodel s,, 30 syste ansni ssj on inteerfaces/contents_ referencing,
descri pti ons,seﬁﬁédﬁlﬂ%,ther%m & ﬁfég‘]@‘_rr@‘ﬁtd?% C?}F%”(t%g?f?"ﬁ& 1 AY-AREING ke, “in
order to est ghrif N(heledAtar difgald @ asWivA™) MRiZIRAGIRZ3d %o as “TVA

PCT/ KR2003/ 001: 409 2 respect to the netadata concerned in the present

i nvention, " |metadatd} is Eridubindeleemapeén pi dalcporerBPOd 3. Binsmijted onjune 2002
S oo JBub et nels SORGA MR Rl Al i 08 FUR MlbderD S BN 2P R0 | P9

with reference 0’ receil vesS Vi deorfaudi 0 Si @ acid
met adat a vi a appatams édryseathing tthwometdiia siinp the imlicgs Wavetadasat Ble pre@nwaves,

I nt ernet networ ks .an he.like froma provjder
application ?s Lased on Eorean rpatemp Appflca’uon Nos. 2002-43097 and 2002-

62913, which are incorporated herein by reference.

20 BACKGROUND ART

The TV-Anytime Forum is a private standardization organization established
in September 1999 with the purpose of developing standards for providing
audiovisual related services in a user-friendly environment such as a personal digital
recorder (PDR) having a high volume personal storage device. Specifically, the aim

25  of the services is to enable all the users to view and listen to various types of
programs (such as conventional broadcasting services, online interactive services
and the like) at a desired time and in a desired manner based on the personal storage
device.

The TV-Anytime Forum has operated Working Groups for business models,

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

management and protection and the like, in order to establish standardization. With
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200 for providing video/audio signals, collects viewing and |i stening
patterns, and personal tastes of users, if necessary, and transmts themto
t he provider 200 for providing the videolaudio signals. The PDR 100

conpri ses Wohp@foidsy ume storage device for storing thepefRrédS0dIEMHE Ved

vi deo/ audi o signal s and netadata. The PDR 10 100 further conprises software
for storage and reproduction of the video/audio signals, and an el ectronic
program gui de (EPG application for rebrieving and di splaying netadata for
t he video/audi o signals. The user ascertains the nmetadata for the

vi deo/audio data, i.e., titles of the prograns, programreproduction timnes
and the i keé;Splettrtou@ﬁhmatagata dongaingdé i theemeseof 1nNMOE,PG“d]?1]aﬁ|0¢‘d~ﬂetmdatas hown in

FIG 2, sel 1 d nd.receives. it via the network in
real time ofsc ﬁ?ﬂi@ﬂ@@@ﬁvmé ug ﬂ@g%@a@bw@bﬁ%@, ously stored in the

hi gh vol ume stor %&ﬂ%%ofmm%ﬂﬁéBrxéﬂ%h&%crib@d%h@ef&%ﬁ&rtblﬂ(@gl contents
such as titles andr}@é/nopses of prograns, and are defined as."data about

data.” In tHeeBpR spc@amwé?sré@ldiq slsnals)ml wétadatee via\d- vaniglyi efeeFomksm i ts
structur efined u f XM s e, 2 ee XML 1.0 of WB(Q),
t he stan%arcf %‘ W%s gteggn 8r el H’?ﬁ gaeb’f %Daﬁ%nta g][(é algradgrof”hﬁ the XW),
and the sewmnlmsplenaugtalddomme%l?{ alst BellecRSRSHhE YR MREAHRpateRlCIRNt S are

al so defined. The TVA netadata rel evant to bxoadcasting contents are

conf i gur ed vAerRnalfasign ofcsetsnid eceserry napdatransits Hsaeto the\prgviden 208009

shown in FI t l'By@eq &£ ur ed
with, for e arrp?mg-ﬁ%ew \%ggﬁs 4’%{33 l%r ogra?wq Eé}noﬁ fs@s?%\g%ﬁfgm,ﬁ&%@

G oupl nf or nedevioa faradtdrng tli%rrelgrthmteoemed videoTatdicesigiaty anidanttadaty. Tht iPDR Tabl e and
the lik e node, of Pro r.anDescri ption TV- tjime Forum
the TA et A0 BHAR ARSI soree 6 Sorpngibritiet® BE e vt dent i t
in order to digARSHhd aft dIHORIcV g&@ﬁl gﬁmﬂﬁp&y%@% ﬂrfoﬁ&tﬁev%g’%?dnformt
The concept o fragnents wll be briefly descri reference to FIG
4. The fragreisplaying wetadatafosdle bt;ieqlauﬁuumsgals h&herysgr rmeaem alecmatadagmr ed WO
2004l 010334 140 he ocunents,shown in F|G 3 into
predeterm nefg @?ga&(s ?"8@ %ge;é % \%&t}}z&a olgrams rgglgmtrﬁ%roglhctn]opgnﬁy t adat a
are divided thalike, hrbughe giidrguidelscRed bf thg ERGtappliehhibn showin'1a FLGL 1) gelddts Upper
node of "TVAMain" and predeternvned child nodes under this upper node, a

tree strifct b €eSEPS BEpSER: b SEFCRT M UR Hae DRSWYLK; indpal dimgyonrsrdusssdhe node of
Progr ant nf oryTail o gl Al kot RREIS WAASE sbliboquipRer node. a tree

structure (fragnment adcasfEvent) 1 ncluding air upper node of the
Br oadcast Event Iﬂﬂlemmdat@mefam@ data dedcrl’(m@@mtmﬁiesnclt:mmle&pmbwnnméepf each of

the divided tree str u bec: a. frag Thefr men an be

transmtted Hr?ﬁfg?}%r?a ({7?%?‘1 Fh. a%fl?noql d?tFagﬁgh? a‘fa??es ?i M s can be

accessed 10 dfrkl vV kg Fofum, 115%duMU§Hemﬁaa§&sd(ﬁ'XMﬁ sbheagy geit is

necessar% to kngw a node referenced hy a transmtted TVA netadata fragnent,
0

i.e delS¥orMs pdnefi WgQh:ohe eantsgety the d¥3 6@ iopusortipn fut rgwoting r agnent
0 the ent i rThisSdale K5, SIHCkHRicR shbdBSEThORsJELA Lugdat hS 1

the TVA netadata fragnents keys contal ne ransm ted TVA
met adat a f r adereets ard elso Heftnedndhe XVat inetaddia clheviast ta beoadtaating @intetiessaze | bi ng a

pat h to one n,an XM, docunent def o) » 1 s used. The
term " key' ré’f’@%‘g"‘f&"lg %é)&‘f“?"é‘mr?? e rf’?fé“’ﬁr% ggﬁ?%@%gﬁéﬁﬁ?%exi ng,

and al so MeaRFIGH. IThe T¥EHetRbatfraRAER t6 BFRFRNCAL ciNighrel WAUBRExanfil€! ds (for
search conditions) input by the user, such as Service ID and Published

Tinme,' o&rrawdend seeht st h rqggapglnformatlon Table, GroupInformatlon Table,
ProgramLocation Table, ServiceInformation Table and the like, under the node of

“ProgramDescription.”
In the TV-Anytime Forum, the TV A metadata are transmitted on a fragment ‘
basis as an independent unit in order to transmit a large volume of TVA metadata in
30 astream format. The concept of fragments will be briefly described with reference

to FIG. 4. The fragments are obtained by dividing the TVA metadata configured



In order to provide efficient search for and access to fragnents, an index
structure for the keys included in the netadata fragnents is additionally r
equired, and information on the index structure, i.e., index information,
is also ”\%%94}0;0394 i ndependent|y of the netadata fragpepkfdaecfger the
envi ronment provi ded by the TV-Anytine Forum if a user desires to retrieve
information on a program neeting a predeterm ned Published Tine condition,
the index information transmtted thergeto i ndependently of the fragnments is
utilized to identify the location (identifier) of a netadata fragnent
nmeeting a desired Published Tinme condition and an access to the rel evant
met adat a fr agieme XML A0cunean shivwe ibPKRG Gfo bledetbosindd woe stiuctarsksi Foer), so as
to extract netadata neeting the Published Time, condition. WO 20041 010334
PCT/ KR2003/ G¥ample, whers/thsepiite e/ Asgetadataaig diykledintq atree strysturg(fggament 1 o

Draft of Met ﬁ{ﬁi 4f i \ M aiab Ve efSBn .. meeting,
Mont r eal , CaTﬁg a, n?ﬁgid%%gypﬁ%r@iaggftﬁygw% eag@%éd!te 0 asg(! Elg/d]jl;&rﬁl %x ai ~t
reference" pmd@akisuipperkeye, iarickestrdattue (fgramPsogranhinmation) isclndib@aiat a
fragment index. 5 The _notiqn. of a nt ai ner .defined by the TV-Anytinme Forum
w11 b des QPRI RE BROSAREEH e TS HE HASRISTRIRY APPSO Anyt | e
Forum def i nggeasr@iidl Mot BrbRRadBYG)) ShAAHAFE 4O uppbChodd Lot N dat a
covering the aforenentioned I ndex information and the netadata fragnents
are transm tBreatjcastBvanh Iiforneggion egid eehilg edest undgp thiewppertnodpseack gifdhe 10

Descri bing the.contai ner, briefl each ntaingr ¢ [ls lurality of
sect i ons, oSl Bif fcmet sfconien® HaduSR Ry e B Andvited
fragments. Thepemithly N6l tieaBtler Rdgasemis] i @d ity dragmentndess GoNddksted and a
data container according to the information carried thereby: the index
cont ai nekd cdndividyaliyndex i nformation sections such as a key index List (key
i ndex 17 st) SeCtipgfindviiGy RS to (i€ YrabPERY) it S€ Globiry 3o IhofHP 68y | nEX
(sub key index) section, a string repoSitory (string-tepository) section
and a fragnmesferetha¢édaby e pasinited/TVAr agtadatd fidgments eposndeder goyrespeodingne  wher eas

a data contajner carrie data, fragnent .sectigns such as an el enents
Cable. (6l oma SPReE P OTBL L Y B fseiaiia PR b GEier By g TBBE < or y)
section and gqfib AKFBBE rélktve phtBP G5 ink O WA Iidiaarignidat a1 keyOfntagfel Jin Sect i on.
The above 20 classification is done based on the contents of the

i nf or matiSon therusdted RV Aheetadete faemeonts . Tadiinend, Ppihgehichdne synix foand t he
data containgr_are identical | onf,l i . i , cont ai ner
defined by t T&° l-gA%?%tﬂé%%ﬁAo?luﬁqo%sﬁhdlegﬁg%a eddﬁﬁkﬁ%{l@&g@ ? %éﬁgco’nl ai ner
conpri ses a weditRhieR@m keenéfefite€n spexifitt fidld of the thetadatasdd fol thdéxing, aB® shown)
and a | arge nunber of sections. In each section, the cg}gfen%s stored in

“section bodso Beans ehildinodeserf 200ds dFiFGEeT Yine dReBEEd diqrseagh ot on
id. For exagpl IRRE b M8 udd, bk WYSeRidelTD’ SREPUBKEHYRIT IR, T drre§RGQ T ON i d
s 0x0004" ORGHgne) I by e e A A e D i e d T, e o, a
section 2Z0 op thehlieyh t he encoded value in “section id is “0X0005 is
identified as a key index (k L. 1, 3 ectio sectio 0.0of which the
encoded val ue i nHnsoé%?ﬁgr?révbaeey?%cgg%aﬁg' f%f én(% 8%’%%8?‘& fge}ftrde%{gag%ﬁ dfeﬁey i ndex
(sub_key_i ndgrtusefdrithnkeyd iscbelell an tleOmefadath if@pmedte is addRiocdalby ka4
PCT/ KR2003/ 001409 5 encoded value in "section id is ~0X0001' is identified
as an el emerndtigfarpation it indey iustutes d£5 Fiex Fpgraptiopcisialie WosBitedhi ch t he
encoded val LN } [ 10tk P 03" is identified as a fragnent data
repository Ejﬁfl%%ﬁ&%gg@gn{regdg%tg?rta%‘?%}?gsecti on. S The TVA netadata fragnents
are stor®d i n t hdUddeatheentironaicat preypided bythy TVFAagimnFordas d areqalssitesr y)
section 50 of the data container and then . transmtted. Jddent.ifier
i nf or mati on PhEfA'E w@m@)mfm atmgngAmFﬁté’tgaﬁé’f‘g}eﬂrﬁﬂﬁ%}[ﬁghﬁhﬁgt ®dat a
contai ner i SednaftloddMd index iftemAtiemaahsnitld AeflfhtigRnduphr iierdaleas
container. In cp_nc1 usion, the TVA netadata fragnment is uniquely identified
by the 10 coistwilized 1o disntifyf the docatien (iWartifin) ofcammaiadater fragmens mepeting 2net adat a
fragment | decrllésirgd Blblished Time condition and an access to the relevant metadata fragment is

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

Published Time condition.



information (handle value) of the container that includes the TVA netadata
fragnment. The key index art reference described above proposes the key

i ndex structure for indexing the TVA netadata fragnents stored in the

af orenent i , 1 S container, i.e., a structure ¢ Res5 Johe key

i ndex i st‘p?g@yﬂ?‘%%ex list) section 10, the key index ?‘Efe}y_l n:(‘:{ﬁe{%@secti on
20, and the sub key index (sub key index} section 30. Since the syntax of
the structure is described in detail in4the key index art reference

descri bed above, the detailed description thereof will be omtted.
Hereinafter, the structure will be described with reference to FIG 6 that

illustrates 20 thevsinytikUsgecicaGO NG4S, ofp. L, NdeX Drat o Rietaita The key
index list (key index list) section 10 defined in the key index structure

provi des a | Sescifisption SPO03¥1R3y TViAmyiisns Fomen 17heneeting, Moriraal eCanaday

i nformation f iR} ach ke Ld i.fication infornation on fhe key

i ndex (key in 8)?’? bi;gxg ..ngﬁmz@}‘etr%ﬁg% asdggegrl}%eé(émlr fggnge ‘Pﬁ%noﬁwqfeﬁf frat i on

conprises ( ldat2SirdafOsrubtonr ford @et@addth @hgdnt tddex.r net adat a fragnment rel evant to

t he key, §2) | ocation information of the key within the rnetadata fragnment
fic

and i dent at i ohhg petipnnaf aoppntainert definpd by the ekV-Amtimentiauin wikteon 20
which wll b f I i informati on of the netadata
fragnent is g%?%?%esd g%“larﬁl e%ﬁ%‘ﬁd}%&%ﬁe&ﬁt&hg%at h~ptr} in the TVA. The

| ocati on i nf or mat TlenT'G{Anytime Keyunm defines masatather 45 aXidptleve] kieyagy patiiichr) 30 for

the relative h wthin.the relevant. fragnent, of the nodes used as the key
in the TVA MP% 58 41’(6(?6‘3332]‘96 a&ﬁﬁ‘f‘%ﬁ?ﬁ%@?’é’é’id@%’"ﬁé’nx fhepfefadatanet adat a
fragment is gagaddls bR kResigel, WaRs Rf cdike 4 \{ﬁ)&%&*&@aﬁﬁemang%mﬁnh i.e.,

an absol ute Bat h, and the XPath of the nodes used as the keys, i.e., the
XPat h of 1@ heDresyibingrthe cerdaingr briefly o paghiopatajngr porarfrisehe pkuglity of sediiens,el evant

rnetadata fra t. The.XPath for. the netadata f ment. a the XPath fox 5
the key are es/‘}%g‘rg {ez)g g ﬁleglrﬁp é@ﬁ% Apfo a&pﬂgﬁﬁp.me?a&a{q&%gmﬂts.aﬂge 8011%1%%63?

xpath' ptr' segnbicladsfied RED8E lihdek! dontafies tah@rar @84 Qonthiler kR¥rdidpd@Xibki St
(key_index list) section 10 includes the identification information on the
key index (kBYormatien sarded therghy e dndex gepfaingieqarties ipdexgiafsmptinagsertiansr (i . e. |
t he cont ai neg,.\ L | af I.oN; i A . - ai ner
Storing. thor Sl o Aol ssy K8 Qb Rideich SOMioR Dty it by R e O
identifi&¥ imsfokemtindem) (sulllkey gudexiiseetion ciesiting i repositodyo(strirtgi mpositoty)t he key
index identifier informati are stor in “index contai ner’ segnent of
the key i nde%cﬁ?% @4%§9gq1wgg§talrmqsbtor§ Z&?@&‘W%—%ﬁtaa‘iffaoséltoryﬁé?Ft]PH’d@Pr?aﬂent ifier'
segnent, respedatd Y@ltdineradustidsh@Btatista Trdghiecheoctid® AR 4C¥n leRERNts(#B | ndex)
section 20 defined in the key index structure provides a list of all the
sub key i ndefelqmants_fable) jsaetion) as sURBOFPROHOIN dsiiee depssitarpe gedtigneand The | i st

i ncl udes inf O e [ r al of ey i ncluded
in the respe%%1 veﬂtsg%&kg%%?ﬁ%gxQ%é%%%&%ﬁ%s%r%eg%ﬁoﬁs BB',HEi 5%0?@? t he

hi ghest 2@l uelagsifidatien keyorenbased tohethe adonests off thé dnfioayationt iltlodedamhthsub key

i ndex 20 (sub k% in\c/ilgx% 1_‘?lec;tion 30 (herejnafter referred to as. .
“represent at PR \Behy ndeyy confaiher pad e 492 | RPBINTREFO AdBHCA HB sub key
i ndex (sub keynfighfh@sn. section 30 relevant to each representative key val ue
(i.e., the container identifier information (container id) of the container
storing therein tRefewing tihy conteiosr deSoes toethe IINckarimpdirim as ilastdatedie sub key

i ndex identitfier. innfornmati .25 _Accor di nal he, key .i.ndex tion (key

i ndex) 20 i n{é*%dsést eacon{{%%?} ?ﬁ% r>1<S'%|s Genty "Frelagnt}s@eék%’mwf%#b)s‘?"gar ﬁag??(ﬁer ein the
key indezsi dgvhii)iaad ol lfgernmibiep df dedtioned Ih Radhth@ch&Y thedshterdtd Sfored in
(key_index_list) section 10, a "“high key_value' segnent 13 for storing
therein the repiadskodyaare identifipd\aseqrding 3p anrracoded yalieiindsastion i&y Fardex (sub
key_index) s ' . imer, | Lt L er <30 i nfer. j {gont ai ner
id) of the cg’ﬁa%ﬁéﬁﬂzdrgé?‘%"“ﬁé’ﬁ t @@gﬁn@g@%\‘ {%Eﬁ (%u d_nkledi_l? ngte@?d's%cti on 30
i s stored, aidestified asdekeyx owbnilise(Key siedaxehidt) fatiosteosdctign 20 \6P vAGEAMR0334 7

encoded value in ‘section_id” is ‘0X0005" is identified as a key index (key_index)

30  section, a section 30 of which the encoded value in ‘section id’ is ‘0X0006’ is

identified as a sub key index (sub_key index) section, a section 40 of which the



PCT/ KR2003/ 001409 respective sub key index identifier information and a
"sub index identifier' segnment. The sub key index (sub_key index) section
30 defined in the key index structure provides a |ist of the values of the
key i ncl uded,bdloidiss el evant sub . key index (sub key_iPéﬁkhmﬁ@&hh n 30. The
list includes the values of the key included in the 5 relevant sub key

i ndex (sub key”index) section 30 and the identification information on the
nmetadata fragnents having the values of; the key (i.e., the container
identifier information (container id) of the containers storing the

nmet adata fragnents and the identifier information {handle value) of the

met adat a fi r agodedt 9plue AaCBEdioAgIdY , ist 00600 eidentifibaXx ad S beléBont i talex)
section 30 includes a 10 “sub index identifier' segment for storing therein
the sub key (ehmert fiabls)spationy and g ssetipg 000 veueh ﬁh@anqo%eci Faugian/ sectgeid” (key

i ndex) secti gn PN sval e SRR ) ' er.el g e val ues
of the key, % 039%3%68%%%?E?ﬁ§?¥ﬁgegne??a%é%ggégi?%%hgﬂé%g%ﬁﬁéﬂ%bgontainer
identifier isdcbomati on (container id) of the containers in which the

nmet adata fragnent,s are,.stored, and a "target, handle' se nt for storing
therein 15 the fr@lﬁ‘r@ﬁt‘\ H’ﬁflaggf‘ofa&gme?‘iseﬁw Ft%fegr’ﬁ‘a'thf* ngﬁﬁg?%% IROPREY . The key
i ndex struct B RRY dR8 rBRERor§R3dckivn %glqg t§é7 95’&% cgﬂta{nﬁﬂc %f(cf thed tﬁaﬁsnﬁfuf@ét 7

illustrating the index i'nfornation. shows the key index
(key_i ndex | The Jdestefiariinformationu@inde_elype) foetheyBMA metaddte figgmente i thd, t he

Publ i shed Ti and .t he .Pubkished ration.. Th 0 er node of the

net adata f ragﬁéﬁ‘f“@?‘ﬂ% Ilsulgﬁiﬁ%edﬁﬁgjﬁ(e%%mﬁ gﬁ%\?ﬁ%&"%ﬁﬁ ofc ﬁg%é{élrc\(}?%]é'eﬁ‘ d, the

Publ i shed Tine arid ¢dneluRuh) ihe MEVIA Dustadadt fragrient B aad@alst yeitted t31eas shown
in FIG 3, identified by a shaded bl ock._ Accordingly, the XPath.

* TVAMRI A9 Pr EeptaiRapddeatifien infmatioy(cantpiseiaid) apd theundpdatatemnest Epatifier for t he
" Broadcast Ev oafi i t i he. | a pt.r. gnent 11
a, and 25 thg{ﬁlgrlan'ta 153:93%&1{3 eébihel?sgf;fq E]‘E:t ﬁgn%ggrviﬂgagai?g,ﬁ&{sthPEgﬁ ngeteag i me and
t he Publ i sheftagienati on for the ~Broadcast Event fragnent, i.e., "~ @Berviceld

(311a in FIG 3),., EventDescription/ PyblishedTi ne' éé%llb in FIG 3) and
“Event Descri pti onTﬁﬁVi@?é&ﬂﬁ?é&@%éesfr&ﬂ aiovler?r?ﬂ(’@s‘. kerr‘%A?tSB'P‘éHei n the
" key_xpat h~t for B@SIRNthel AVA IRetdddth IFHABRXNS Isfoed ¥ GhiMaFdreREntidREE data
conprehensible with reference to FIG "7 which illustrates the index

i nf or mat il&n. contagsr o4 truggscomppsadred derdvey dudes disigkey_mdex_lispeogtion Al key
e T ; Py AUNAA: . bl
publ 1 shed 1 2GR, A3, baBQClcRth O°UERBOCRY [l SR AGEBEY ¢ agata

related to tbetiGed®i Smct De syhiax B tHei stherdre Ts descrabadl inldetaRubltliestegdndour ati on i s
"Broadcast Event' 310 indicated as a shaded portjon_ in Fl 3. Accordingly,
the 5 Xpath FBrTeEHEe GFBAELEPRTots PG REIPon theteof Wil be omfied.

| TVAMBI N/ Pr egfHERes flel fubRRY WIPBY ddtbscatlitbakéRk B PRSI cRghEN8Rlatesi S Stored

in the "fragment xpath_ptr' segnment, and the respective XPaths for keys of
Servi ce RO, Hetstrheiimedy Fegmentirad tiRubdéxshsemabionat i on for the " Broadcast Event'

fragnent, °~ @pervigel S 3 a of, Fl. 3.) . .

"Event Descri ption ugﬁ éhdgg'll}s%key(-lsng%x%% Sﬁc%)ln ]100 dﬁrﬁd 1§)t,he gﬁ%l index

“Event Descri pinicait Ritbvidahediur 6t aldnthe (g€ tbdmitted§ Fhé1isB)indides Stegred i n
the "key xpath~tr' segpnent. Also, FILG, 7 shows the key index (Il cey_index)
section 20 afdoptstion Giping sarky &gy (ad ydpdificatiogelpformaiien gn the keyrindeke Servi ce
| D (the XPat fs ; Mg g i i

(key_i ndex_| &?ngég@tsi&fgﬁg ﬁl@ %engéét@ﬁdgﬁelpnggﬁﬁ?{(%%ﬁ?@ ob %ﬁlsegsggr ch

condi ti o@§ f decamainforimatjon o€ thee trethdbta faagmenh pelevant o Htei kay, i(2)f catiohi on on

the fields of the.in earch.condi ti in the t ta i.s.determ ned and
the det er mi n&YoPEELY th’eiﬁ(ﬁyc\“fl ﬁ'ﬁﬁnt}%ﬁ@fﬁﬁ%’rﬂgﬂa@gﬁ?ﬁ&ﬁ?&? infrBtit i on i n
the key i ndexyl thekeySiadas(kep iSRAY sdtibR120 k@ich WAl ibaGet 3ah ARLETHRE ReMichocat i on

information within the key index |ist, overhead is caused since 20
conpar i son ofinfomanoxphih sctadaadeegrsaliy expressedsianeagy Gragmentoxpath_sthien t he

ar ¢ conpar od ARV e B PR EOh 7 bl P PR R el O a8 T e

becomes mor e foaueretutivk path fwithg e rfevanhirsdmeat of 1H® hedes QBgA Rxhd anin tHee keys,
are conpared in terns of |ocation information. Since the XPath of the

f ragnent repﬁé@enti ng 25 location information anong key infornmation
describes a path to a relevant node fromthe root node on the XM. docunent,
transm ssion costs are inefficient and




interpretation costs of the XPath in the term nal are high. For exanple,
the XPath of the broadcast event fragnment indicating |ocation information
of a program anong the TV-Anytinme fragnents can be expressed as 30

~/ TVAMBI n\Rpogsatdaescri pti on/ Prograntocati onTabl eBr oadgapkRYdSbo1400

Meanwhil e, I1n order to represent one node on the XM. docunent, the XPath
can be WO 200a/ 010334 PCT/ KR2003/ 001409 9 expressed in an alternative
manner. In the case of a broadcast everg, in addition to the aforementi oned
normal representation, the XPath can be expressed alternatively, , such as
*/ TVAMai nl | Broadcast Event' or " //Broadcast Event,' and so on. Herein, “//'
means a child nodend Xp4 i f , an
operation S to inspect t%éﬂi@%%ﬁ%??Tgsr%(y%{hg@glgﬁ%go%ggﬁ%fﬂ?ﬁe XPat h
is not a si rrpie@daiaugﬂ\ﬁhdocmnéliy-,mabmb@ wAtnphé thet XPatly of the nbdesasdd ast her . I n

particul ar, gverh [ ed | nal ysi s/.conpari son of .the rel evant path,
if the XPat ha‘ﬁg{e gﬁg"e@% eg%e‘gf the eV reppsensy %E@E“‘f%?#’hf’.} ﬂ‘fg“’bl URE OF

| NVENTI ON' Theelevamaeethdatnfyaphiene MThesX Puttnfoe el ridtatdtal feaghthvadithex pdt kment i oned
probl ens. An object of the present invention is to provide an index

st ruct ur e5of therfksyaatastored & adfragnempathart oseesent | kayd enkerledatb dtds t o

all ow i nforrrgggll'qg : s to be searched nore quickly. 15 Anot her

obj ect of the prg%%{égﬁér%gﬂ ionis to provide a nmethod of providing an

i ndex of the net aBathermapatieekayf indealisth{keg_ihdex listf eeotiph i loninold&otHeents in a

fast manner, .a method. of searching th t adat a_usi.n he net adata i ndex,
and a sear ch?‘ﬁ&%ﬁ% H’?‘?J’é’aﬂgr? %thf’%éy ﬁ’éna‘eﬁdﬁéﬁx?iﬁff?gmﬁg%& Sﬁ@c@iﬁﬂdﬂi%nt of
the present (a¥gRd Qifert Q.c2CHE Rintabler lilk%fier OBtk Ph N@bndLbL R Sof fHRere is

provided an index structure of netadata conprising a |ist of keys conposed
of predetl®r nicontaingri taring thereinhihe key dmflgx dkeynindeoi ssctidne2( awt thedwy andes t her ei n

| ocation inf [.on, A f4 i.n t. a.. wherein.at .|l east a part
of the | ocat ?dgﬁﬁééﬁflgfo(?n%l? éégﬁ i’gﬁéeg(zr}t%@esr e g“é@%%‘%?}emo%‘t"% raﬁidntb%l k%d'é‘fex
Preferably, idestifierdeforitioncirel sereilintah eindeo kpithines syghdt®of @fe Kehendery and 25
identificati gn '}(nf or mat | %n of the netadata co,rre.sfpo,ndi ng to the val ues of
the key. Al s&Styketandshilist) serton i anda Kok dngswi idetifier afsampnts TeapeptivRly by a
predet er mi neg,d #BYRarsthifdt r €e data structure, wherein. the field
constituting the key corresponds to any one of the information constituting
the fragrénts. |tTheskejetidenlfkey indet) settioni 2k defided datthe key ifdox satiétare of t he

et adat a ConB{Jde%E a‘i)’igt (|>fd a?lrﬁule ];tllbcl?ctylig&xl(mbgf(wmi }nld(e)x s%f:ti(}nrslgoftcl; ggcr{reggrt.ibed

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, ie., the
highest value of the key among the values of the key within each sub key index

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

25 Accordingly, the key index section (key index) 20 includes a
‘key_index_identifier’ segment for storing therein the key index identifier
information defined in the key index list (key index list) section 10, a
‘high_key_value’ segment 13 for storing therein the representative key values of the
respective sub key index (sub_key index) sections 30, the container identifier

30 information (container id) of the container in which the sub key index

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



WO 2004/ 010334 PCT/ KR2003/ 001409 10 Desirably, the location information
conprises location information of the fragnment to which the field
constituting the key belongs within the data structure and | ocation

i nfor mat i ogoQhosfoli@sf i el d within the fragment. Desirabl perRRbdISH014dIE
|ocation information within the data structure or the S |ocation

i nformation within the fragnent is expressed in a predetermned code. It is
preferable that at |least a part of the Location infornmation is expressed in
XPath. Preferably, the code is assigned in advance to the | ocation
information frequently referred. 10 More preferably, the index structure

further conpréspesiva sitelayaadrtiadrtiier isbymyidndaepie s@ek iidatiiidiespnrdet er m ned
range of the values of the key. Desirably, the representative key val ue
conpri ses at g2k kenindsk (subpksy idmovesrtism 3% defingg iy the kayuiadeyr strpture

| ntermedi ate HRine AIBNE hESHRL Ye e iddbibe if MCRIOGH LBNEG indek It 1S

desi rabl e thgt the netadata has a structure of neta ned i n TVA.
Accor di ng t o (sbekeynindei)rsectiont 39. dithe dispincimties the saluesnaf thé kerindbdetich sheof t he

present invention, thete is provided a nethod, for providing the netadata
i ndex i ncl udirﬂa"aﬁflﬁugt B AR k‘é%ﬁﬁyewﬂggedeﬁmp@dé%r%fn eOHicaloRs of t he
metadata, 20 ibfadion dihel inbladd NiehRfis| G| B8 TaNcQTIPE Aty Qf.o! B Tiel d i

the netadata, wherein at |east a part of the location infor ron is
expressed wi cchntaingrridensifier inforawtiontentaiper fd) 0f Hieycontainersrstetring dteamétathenx f ur t her

conpri ses val kev..and 4 dentification information_.of t rnet adat a
co;nr)es pondi ng’gﬁgi g%‘e@%%ﬁ‘{}glf bd:eéh@?r Qfﬁgna‘ggg}f(haﬂglgﬂaiﬁ) 9“% ﬂ?%‘?@f‘ga%%f‘%onpri ses
fragnments divi dedAbyordinplyedied eibrikeedndd® (sab gy iifdek) tse@fonddd anchidel!Gl ur e,

wherein the field constituting the key corresponds to any one of the

i nformat i!8n cORsIAeIdeRElET scmen nfen ptoring ¢ therein, ther wbakeye Indps tidentiGier

i dentificati bt j &g,a{n SRS, b i

i nformation o otllﬁilg?rqg%ﬂrlfégrr}?a{cl %cpﬁgdzg}(s _p?ﬁé@&%{g}:ﬂ?t%a@ﬁt leu ° %e?ar\eﬁfgn

i nf or mati on dédpriteey thereintthomal@S of tiedreypd [tangetotortidinert segmemirfor storinghi ch t he

}c Im? L?n,;,? inzai éklfjetnltlﬂn &#q%ﬁﬁaﬁx%%c@ﬁt!ﬁﬂe@?xﬁ'ﬁaﬁlgé ! Q\?negjcti)aofsﬂtler go%%alijr{e?s i%rlv iclhocat 'on
the metadata fragments are stored, and a ‘target_handle’ segment for storing therein
15 the fragment data identifier information (handle value). The key index structure
may be more easily understood by referring to FIG. 7 illustrating the index
information.
FIG. 7 shows the key index list (key_index_list) section including keys
relevant to the Service Id, the Published Time and the Published Duration, The
20  upper node of the metadata fragment including the keys relevant to the Service Id,
the Published Time and the Published Duration is ‘BroadcastEvent® 310 as shown in
FIG. 3, identified b‘y a shaded block. Accordingly, the XPath
‘/TVAMain/ProgramDescription/ProgramLocation Table/BroadcastEvent’ for the
‘BroadcastEvent’ fragment is stored in the “fragment xpath ptr® segment 11a, and
25  the XPaths to the keys of the Service Id, the Published Time and the Published
Duration for the ‘BroadcastEvent’ fragment, ie., ‘@Serviceld” (311a in FIG. 3),
‘EventDescription/ PublishedTime’ (311b in FIG. 3) and
‘EventDescription/PublishedDuration” (311c¢ in FIG. 3) are stored in the
‘*key_xpath_ptr’ segment 12a.
30 The index structure will be more comprehensible with reference to FIG. 7

which illustrates the index information.



WO 20041 010334 11 PCT/ KR2003/ 001409 Preferably, either the |ocation
information within the data structure or the location information within
the fragnent is expressed in a predeterm ned code. Al so preferably, at

| east a pagh @f0idisy | ocation information i s expressed paykRRI001509
Preferably, the, code is assigned in advance to the | ocation information

frequently used. Desirably, the netadata index further conprises a
representative key val ue representing the predeterm ned range of the val ues
of the key. Further desirably, the representative key val ue conpri ses at

| east one of a 10 maxi num val ue, a m ninmum val ue or an internedi ate val ue

anong the val ues WG.M ¢hoive eheciydadaxeliht (legoiadexAlist) sebdion (rRildihg ehe fayet adat a
has a structure, of nmetadata _as defined in TVA.. According to one enbodi nent

to acconpl i shewite 1Py Eublisheq Ripes andoPublished, Jduration, whsreiy e WppR diode fbthsod of
searching th ey : . | e | ocati on
I nformati on g}e&?ﬁgg?l&gﬁl E?Ctggg‘%r?]%é gg’ad?c b?:%n ﬁ@%ﬁé& ?hﬁ%a?ﬁjs’%&{)ﬁﬁgﬂglggr, in the
met adat a; (i BrogdeastBhent’g3 tthindiceipd aeat shadadnpprtidre irc Bie Jr Adedréingiyndd as

| ocati on énf%&, tion, ere at |l east a part, of t | pcati on %nforrration S
defined a3 tfe%redet er f?hed codé™ and (ii ﬁ?»joag%s €h ng t he ¥esR&¥:ned

met adat a by ysgAMaih/PRogsAGRatiokProgrA Bl ddatibSTHRMOARAEE AL ol %reﬁ?t adat a

i ndex conprises values of the key and identification information of the
met adat a cor iethp Sfegnagt (xpathiyar’ segment, anfl themespeetjve XPathssfonkeys of Seivicabl e t hat

t he netadat a;§o0 ' . Al Vi . by redet er m.ne ange.in a tree
data struct upg’, ﬁi\%%ig?%df Eixé%gﬁ?gﬁlﬁgﬂ%%r@? %’togtfioﬁé&et ﬁ%jm cgc &%%qngeé to any
one of the i n@ServielwNs@®@134 bf FIG. By ‘EhatbésagimmniFublidkd Dagd (8B YLb éthe
identification information of the metadata conprises identification

i nfor mat t®n 5{CtHe2d dyrufescripfiayPuplishedDyragion’t (fee 3 Jef itd6: Drarostreadi on

conprises | ogaht anyi 0 PRt dofef the fragnent to which the field
constituting theq%gyﬂ%el‘gﬁgse%gthi n the data structure and | ocation

i nformation of thalsbj EI_CH X_M';Itolwis thet key indeg(keptindex) s&utioh @0 ainl yhe gibtlkegr t he
pcati on, LY LR b UL, Lheodobast lelure, o L dhesel ap, (o et on
@ServicelD) among the key index list (key _index_list) sections.
15 In such an index structure, when search conditions for searching the
metadata are input, location information on the fields of the input search conditions
in the metadata is determined and the determined location information is compared
to the key information in the key index list so as to search the key having the
determined location information within the key index list, overhead is caused since
20 comparison of both Xpaths is necessary. The same problem occurs when the keys
indicating relative paths from the fragments among the key information are
compared in terms of location information. Particularly, this problem becomes more
severe when fragments, which are more complex than the keys, are compared in
terms of location information. Since the XPath of the fragment representing
25  location information among key information describes a path to a relevant node
from the root node on the XML document, transmission costs are inefficient and
interpretation costs of the XPath in the terminal are high. For example, the XPath of
the broadcast event fragment indicating location information of a program among
the TV-Anytime fragments can be expressed as
30  ‘/TVAMain/ProgramDescription/ProgramLocationTable/BroadcastEvent’.

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



WO 2004/ 010334 PCT/ KR2003/ 001409 12 Al so preferably, at least a part of the
| ocation information is expressed in XPath. It is preferable that the code
is assigned in advance to the location information frequently used. 5 It is
al so prefayghh@oiddaf the netadata index further conpri sepkadobddragdf the
keys. Al so preferably, the netadata index further conprises the
representative key val ue representing the predeterm ned range of the val ues
of the key. Preferably, the representagi ve key val ue conprises at |east one
of a maxi mum 10 val ue, a m ninmum value or an internedi ate val ue anong the
values wthin the concerned range. Further preferably, the netadata has a
structure ofexprbsdah an afera@ive AeEnérn I Vi, cabd of & bidedastavbn, inrwdditiheo step (i)

of searching the key conprises the step of 15 searchin he key contai ni ng
the code deftheafgrementioredmpppal represepiatiots the; X athy eany "‘P‘iegsF‘Ti \%ﬁ"é}“gx’@&) -l ocation

information j ; > B altb et | AaQ Rt iFRReih N/t he
fragnent is gélglf %%quw ﬁigr%@g%gfﬁ‘g%‘io?\% %%%e. Desirably, the ]st ep (iii) of
extracting trheansetchildnadecianipr sisetnd btarsXdisdashméiti i Thelefawaanciventiom val ue of

t he key neeting the jnput search conditi.ons apon .val yes 20 of the key
to be indexed e?h‘@%@é%’éﬂ@ﬁ“ﬁ(?ﬁ,t e Ry e ?)r{?lbeg}t{#agﬁﬁ S atsh%ngSH%er ned
met adata by ggemefely BenbOALGHRd siiabd Gvithf cach @tieRY - InOR$tiduil) yverlidag istep
(iii-1) of searching a value of the key neetln%%;he i nput search conditions
anong t he vatauesl ipfanalygis/domparispnind thayglexen ppih, e XRath patés REIPs¥EAPri ses the
steps of searching. representative key value neeting the input 25 search
condi ti ons, ?H%hggg%%ﬁ?ﬁﬁﬁthe val ue of the key neeting the input search
conditions anong the values of the key in the range represented by the
representative key value. According to one enbodinent to acconplish these
and ot hel% obj ects” of the preddReLOAURERQEINVEREON i s provi ded an apparatus
for searching ”Etﬂ%%-ésemwgé{ibﬂsfwné{a BRIt R HDhorMdnQ¥iedPréblataer to
i nput search condi'ti‘ons, and a controF uni t

An object of the present invention is to provide an index structure of metadata

£ At 2Aata

including information of a key encoded so as to allow information on contents to be
searched more quickly.

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

According to one embodiment of the preseht invention to accomplish these

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

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

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

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

It is desirable that the identification information of the metadata comprises

30  identification information of the fragment.



determning |location information of the field of the search conditions

i nput by the W O 200/ 010334 13 PCT/ KR2003/ OQ0O1Ld09 user, in the netadata,
searching the key containing the code predeterm ned as | ocation

i nfor mati ogg WIRIRsAL | east a part of the |ocation infpeprRb@bodigedef i ned
as the predeterm ned code, and extracting the concerned netadata by use of
the searched key. 5 Preferably, the netadata index conprises values of the
key and identification information of e netadata corresponding to the

val ues of the key. Preferably, the netadata conprises fragnents divided by
a predetermned range in a tree data structure, wherein the field
constituting the Degi¥abln the sRAMES infé@mAtiyn @b@piades bwatiom informeitionrnpfabast i t uti ng

the fragnents. 10 Pref'erabl)%!/é the identifjcation information of the

met adat a corfagmsaisto wiieh iirei field constitwing thankeyobeloses prthin faggiptmstructuef er abl vy,
the | ocation_i.nfor et | I catd j rmati on of the fragnent to
whi ch the fia@%“%%%ﬁ#@#@?ﬁ%ﬁ%bﬁglgiltt%egg%él#&ghi n the data structure and
| ocati on i nf or matDegitatdy, dithér fhe dbahtivh tikfbrmdtion Withig mendata Sbudtirefertadl y,

either the location informafio thin the data structure or_ the | ocation
i nf or mat iSon lgpatiep fmipwnetion &5—%&1?6 wwéégrsﬁeé B a@f&ﬁ&@tf@ﬁ @9fed code.

Preferably, at leaﬁEp FerBE thaPht 14€ a2 BF 1R NodaNbP {IEHIaBBN isexpreRdeg s ed i n
XPat h. Preferably, ir1e code Is assigned 1 n advance to the |ocation
i nformati on XPalguent|y used. 20 Preferably, the netadata i ndex further
conprises a list of the keys.. Preferab he t adat a_i nd fur.t her
conprises the reﬁ?%@ﬁ?a@%‘é"%e? TRED i’ﬂea&\éag%eﬁq ﬂlbe ﬁ%%m%lr grg‘ ?lﬂ%’ ned range
of the val uegebnilyiefeked. Preferably, the representative key val ue
conprises at |east one of a maxi mumvalue, a mnimum value or an
i nter medi®t e val Udorgraseferabliicthe andexstrptie frthes commprises o pTeaiiative ey
Preferably, the : defined in TVA
Pref erably, %@t%%%%ﬂ@#ﬁ&%?@dggﬁlféﬁgﬁgeﬁg ee\}éﬁ%%ﬁf%?lrﬁ%ﬁg t he code defi ned
as | ocation i nf orDesirhisin,the repickentdtioy kby edlye eungrises(a )eaktama toff @ maxivfwm mat i on i n
the data structure or (b) | ocation inf(armation in thﬁ fragsrre%. ii defi ned

e t u within the

with a predefaySyan@ginum’ value or an intermediate value among the val
' concerned range.
15 It is desirable that the metadata has a structure of metadata as defined in
TVA.

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

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

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

Desirably, the metadata comprises fragments divided by a predetermined

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

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

| It is also preferable that the location information comprises location
30  information of the fragment to which the field constituting the key belongs within

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



30 code. WO 2004/ 010334 PCT/ KR2003/ 001409 14 Preferably, the control unit
searches the value of the key neeting the input search conditions anong the
val ues of the key to be indexed by the searched | cey, and extracts the
concer ned WehadRi@sPy use of the value of the sear chedpgﬂy(mﬁ%@%,ably, t he
control unit searcﬂes the representati ve key val ue neeting the I nput
search conditions, and searches the value of the key neeting the input
search conditions anong the values of the key in the range represented by
the representative key value. Also preferably., the searching apparatus
further conprises a receiving unit receiving netadata, a storage unit
storing therein tbefagqp sed:r MR B6RA inRAARN HohiRYhdWita YRhdR WA ting the
search result by the contro|l unit. Therefore, an apparatus for searching
net adat a t hatlo@éafr efemationewitn thedraganentis expressed i agfrédetsrmined godeer f or m
searches for the t | he .encoded .key information.
15 BRI EF DESCRI PT%@GM%@%B% g@‘éﬂgﬁa °ot" fg?’im HPé&ngrﬁﬁ fleat ur es
of the preseXPamvention will becone apparent fromthe foll ow ng
descriptiqn of preferred enmbodi nents given in conjunction with the
accorrpanyi%ng dr avw'% Wg"é?bll”ng’\ﬁh‘i‘@ﬁzls pastigned nsadyancen e locticaginfarmationust r at i ng
a concept of @ P&ﬂ;ﬁgéd_ PDR; 20 FIG 2 shows a grid guide screen in a
general EPG ap[()1 Ication; FIG 3 shows a structure of general netadata
defined by the TVDasisablymtheFmetadata fidex furtlies campiides matpresciiatiosr ey vdlbaust rati ng
a concept of a gener fragnent defin by the TV-Anytime Forum 25 FIG 5
is a schemat irﬁplsﬁe’éﬂj’rg%PrF&g%rf’}l%ﬁdirﬁ‘bgeé’?g@ﬁ%@ﬁiOﬁﬁ’e%eygeneraI cont ai ner
defined by the TVri¥e ideBrabBf, W8 reblcntdive RePS @B c'oﬂlgﬁf%ssatt fieAGH SHeCor%

met adat a using the conventional key scheme;" FIG 7 Tllustrates an 1 ndex

st ruct ur d0of mReximena valugya raingnure yelué Pran iplegsestiate value among the values within

the concerned range.

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

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

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

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

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

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

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

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

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



30 using the conventional key schene; WO 20021010334 PCT/ KR2003/ 001409 15
FIG 8 shows an index structure of nmetadata according to an enbodi nent of
the present invention; FIG 9 shows an index structure of nmetadata and a

sear chi ng ppasARFzfCCOrding to an enbodi nent of the prg@gﬁdoggﬁ%i on;, S
FIG 10 illustrates a nethod of providing indices of netadata according to

an enbodi nent of the present invention; FIG 11 is a diagram show ng a
nmet hod of searching for the nmetadata agcording to an enbodi ment of the
present invention; and FIG 12 is a schematic diagramillustrating an
apparatus for searching for the 10 netadata according to an enbodi nent of

the present invemisoprefdidthl, aVT¥dkt &Pt CARRYIodKH oD fofhtionNY ERPredset in
Herei nafter, an index structure of netadata provided for searching for
i nf or mati on ®atkont ents, and a nethod for provi di ng indi ces of the

met adata, and a : n r : e ' f t adai a
usi ng the index i{’ rlﬂ?%%?lgb%f ﬂ‘?ﬂgheﬁeg?‘gedg% g&\;énl%fl @e%‘%@ﬁ?‘bé@g ilgrgag%ﬁi | with
r ef er ence t anfoheationdesgpemlyiused. dr awi ngs. The enbodi nents will be descri bed

on the basis of TVA netadata.in this specificaLion for fhe sak f
descri ptidn; homé‘i/lﬁrggot Pl‘iegr%lq &‘%@F nﬂfégjiaf‘i‘t‘&fleﬁ‘r éﬁ"@ﬁr TYMBEeCD r‘ghtg‘“nded in
limting thq(eggverage of protection of the present invention. First, as

informati on onh contents, an index structure of nmetadata for searching the
met adata, the syrtleprgéerably,ilep mefadatmindsx Burthercqomaisesiibe taptesentative eyt i on of

an encoded key so as 1o in V f ared in the data
cont ai ner as' descit e&%ngd%gg%ﬁe%ﬁpéﬁﬁé@}%%gyﬁﬁ%ggﬁ@}(‘g’{' (key_index_list)
section 25 110, a@rifemblyntheXepréseitatived@y valaecirhgized 20eadcheaf & taxi@yn | ndex
(sub key”index} section 130 will be described, and the index structure

i ncl udi n#P t healien @oaidmpay valys oF AR tenedvls Kaue Bipops dhss yalbesx within | thge t hen
descri bed. T&%ce?ﬁéatr%de“ ning the index structure of the netadata
according to one enbodi nent of the present invention, in particular,

i ncl udi ng the endher preferably, the metadata has a structure of metadata as defined in

TVA.
It is desirable that the step (ii) of searching the key comprises the step of
15  searching the key containing the code defined as location information in the key list
where (a) location information in the data structure or (b) location information in the
fragment is defined with a predetermined code.

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

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

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

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

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

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

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



30 information, is different in concept fromthe syntax defined in a
conventional key index art reference in that it conprises structures newy
i ntroduced for an encodi ng WO 20041 010334 PCT/ KR2003/ 001409 16 concept of

t he key i r. i such as fragnment descri ptor and Lhtor(),
Yy i nlyeniRkh B354 9 ptor () p&%)[(@(ﬁ)?@({l)h‘@t ()

and reorgani zes structures of the key index list (key_iIn section
110, the key index (key_index) section 120 and the sub key index (sub
key i ndex) section 130. The key index lj,st (key index list) section 110 as
descri bed above conprises S key information defining respective keys and
identification information on the key index (key_index) section |20 to be

descri bed | atuser, imhie keyadataf @éam@ﬁﬂgothesﬁv&ﬁ)tdiﬂngf?ﬁé R&det Bx%dé‘t&){-:ii%éd- £
| ocation infqQrmati %2 i n the netadata, ich predetermned fields of the
met adat a consPGEHER IaRymaHen.wdieee #deast a e ok b 1p6ation indermatior sndsfinabss | ocat i on

i nf ti ] t ch t fi,eld tituti
he keys. bel ouari P ¢4 ol AREThe, Be SapVhET milifine o5t B8l Mocat | on

i nformati on eéar¢hedgernt ,” which is expressed in XPath of the fragnent in
and_location information that the fields

TVR (fragnent xpath_ptr)) I
consgi tutg irg'ralg thg E@?«ga%\}ée Needitn indge sommsisavalues of theen and Hentificarivint er

referred to aformaeabE AR mdtfda Bl ' an XPath for relative
path within thg rel evant 15 ?{aagnesg%hdgégtt%ﬁ%e%a?) ggﬁglggeyas the key in TVA

bei ng expressed i Arekmehly the metalataegon(prises. fragomntsx diatded bl 19 predeterk@iyed ndex

orovi des 3 1 1 g} 3 ike SFRMARuRC S B b conhunbe Bl ket ompmronid i
i ndi cating Imﬁﬂe@ftﬁﬂﬁﬁhﬁ&idn%nﬁﬁutﬁl?%efﬁa%ﬁmﬁﬁt wi thin the conventional key
i ndex Iisb (key incé?x | ist) section (expressed in XPath of fragnent in the
TVA) is rfdplaced W qziabrlx‘aaé*#eﬁfier@é%aon pirdermation  ¢fD the Onétadnt038mptizesTabl e 1
PCT/ KR2003/ O%Mca%ﬁlgwﬁoggﬁﬁggggsnge%pangeabl e)key index~list() {for (j=0;

j <key index count; j~) 1fragnment descriptor()16key descriptor()16i ndex
cont ai ner 16key i nBeferabigrihé floceti®) inf@ynaiiord eompriien locaSRE Mfdi@8od begpunber of
all the tr an%rglér%n?qo %VEI"X& ﬂlie'ﬁecld C(Enrs]t?tuting the key belongs within the data structure
and location information of the field within the fragment.
15 Preferably, either the location information within the data structure or the
location information within the fragment is expressed in a predetermined code.

Preferably, at least a part of the location information is expressed in XPath.

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

20 Preferably, the metadata index further comprises a list of the keys.

Preferably, the metadata index further comprises the representative key value
representing the predetermined range of the values of the key.

Preferably, the representative key value comprises at least one of a maximum
value, a minimum value or an intermediate value among the values within the

25  concerned range.

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

Preferably, the control unit searches the key containing the code defined as
location information, in the key list, where (a) location information in the data
structure or (b) location information in the fragment is defined with a predetermined

30  code.



nunber of indices for the entire XML docunent. fragnment descriptorU:
descri bes XPath | ocation of target fragnents to be 5 i ndexed. Were the

| ocation information of the fragnment is expressed as predeterm ned codes ,
the sanme tywgaoRfoidssagment as the standard fragnment typgceiRrIBPHR4e O be
shown | ater, can be described. The type of the fragment is not limted to
the standard fragnent type of Table 3, and the fragnent can be shaped as
xandom as possible as far as its shapgycan indicate XPath of the fragnent
to define the keys 10 (for exanple, a part nay be Xpath but the other part
may have encoded code val ues). key~descriptorU describes XPath of the key
wi t hin the XPat hPrefgrablyOthe @bnttdd @nig seighed fihd Vtud &ff e keyf magingnths ipat be

i ndexed. Where the |ocation information of the lcey is expressed as

¢ Jcey
pr edet er ni néearelh gaitions gEoag the valyse obther keydadistindexed b therssarghedikedey t ype
can be descr] i V) 1 5 fragnent
descriptors ,ah{i’ﬁ)gtratcéglé&igo?ﬁ%ﬂﬁgﬁggy ?asﬁyn%gftoﬁﬂ%%%@g%?gﬁtﬂ%gm%?ge dard key type.
i ndex cont ai ner : Prafemblyf the sortiobutioseawhercthe raprestutetivedkes palo¢ featthgdhy i ndex

(key index) ,section exists. k index identifier: identifies the key index
(key | ndx) SR ErBTh SRS (L Seobihen e los 2 s FY g MECRPR RIS ner . The
key I ndex (‘%%Mdiﬁ&ﬂ’se?é)noﬁgcﬁlbO%lﬁe@no?Qh@%éﬁrd%ﬂtthé!x‘aﬁé Refesdfte@UBy M@ENEr in
conbi nati on of the index container and the key i'ndex i'dentifier. 2.
Fragnment Degepregsniativg kevaghent descriptor) wo zoo: ~/ 01033~ 18

PCT/ KR20031001d09,,_fr. nt .descrintor()' Drovi St r ie .. encodi ng
specific bits (W%‘%%P%%M tgengegfcfﬁé%gtag&arra i tf{ri)lszgﬁre;g%gliTl rsl&é&cgéeyéﬁ%gﬁlft s, 16

bits and so re&lviaehdtdddR, baidre alinndang tHereld RN teckiy@E nietadadeaid yn used, and
at the same tine, a stricture capable of describhing XPath as additional

i nf or matifon quénuhpmiy euipetingthe searchgatult byrtbgyerdtiel ¥jhe 5 defined by the user.
That is, where fr | fe d Soar ‘metddhtal G € g defi ned
fragnent, and t hl}gl,gg%é’t %?fsdgédr%}h% f(rnje eea\r/anté:lrjnseérEat e?klgﬂne%& réfag}rlr%ﬁte‘fés

i mredi at el y resdatd deadnorg afficéenfly Ssrfranxsediohesdbr Bk tretadata fragments by using

AN

changeabl e) fragnent " descriptor{) {fragnent type8if (fragnent type --- OXFF)
(fragnment xﬁ??&“ﬁ?ﬁ%’}’)‘nf‘éb‘?ﬁ@&gmm type: represents the type of fragnents
to be indexed. Encoded val ues are assigned to standard fragnent types
frequently used. If fragnment type has an_encoded val ue of OxFF, fragnent

3R RAP RN OF DRAWINGS j | | ustrates encoded

xpath~trly s added as addi tBiEE 0N 6 P
:x] e{)% ofsh d; g%%%?% %ﬁﬁgreéé%?%xfeﬁﬁz%m&ﬁﬂ types

ey Sy

val ues for |ocati i r oAt |
(hereinafter ref elﬁlr%e%%tgaggdt% ndard n a search i s conducted

in the TV- Arecoie appdoae o, the fidlosimndtacribtion ad pefidrred \epdadiardtstgiendncoded

val ues in this, enbodi meri!lt are not I&m’led.to tplose illustrated in Table 3
but conjunction with the accompanying drawings, in which:

FIG. 1 is a schematic diagram illustrating a concept of a general PDR;
20 ~ FIG. 2 shows a grid guide screen in a general EPG application;
FIG. 3 shows a structure of general metadata defined by the TV-Anytime
Forum;
FIG. 4 is a schematic diagram illustrating a concept of a general fragment
defined by the TV-Anytime Forum;
25 FIG. 5 is a schematic diagram illustrating a concept of a general container
defined by the TV-Anytime Forum;
FIG. 6 shows an index structure of metadata using the conventional key
scheme;
FIG. 7 illustrates an index structure of metadata and a searching process

30 using the conventional key scheme;



can be extended in accordance with applications. WO 20041 010334 19 Tabl e
3 PCT/ KR2003/ 001 d09 Val ueDescri pti onOx00Not

Desi gnat edOx01Pr ogram nf ormati on fragnent 0x02G oupl nf or mati on

f ragment OxQ3Goedhéssl nf or mati on fragment 0x04Pr ogr anRevi 8Wr/kRr2003/001409

f ragment Ox05Segnent | nf or mati on fragnment 0x06Ser vi cel nf or mat 1 on

fragnment Ox07Br oadcast Event fragnent OxFFUser dei sgnated fragnent 0x08- OxCE
0x10- OxFF Reserved 3. Key Descriptor (key_descriptor) "key_descriptor()'
pxovi des a structure of encoding |ocation information of 5 the keys having
a high frequency of use (hereinafter referred to as "standard key") to
speci fic bits whatiGas skavscdn indexrsidereanfonaddatanrecerding td amembalimentwdt ur e of
describing the key type.defined by the user in XPath. For exanple, if
keydescri pt ofhe pesengyiypntion; ¢ ndj cates a user-defined key. Thus, the XPath
I s described as | tg ) Nt | efd Kk 0O Table 4
Synt axNo. of Bi t?ng#a%b%)l%ﬁ%g@ﬁi g{f o%lggtj{a%khzgs/{ c% 3p;éé83i&1?glg kgiéi?s%/pe = =
OxFF) {key_xsratrdinigrtd 6 emb@iyment pEthe pepesmenson, he t ype of keys to be

I ndexed. Encoded I are assigned.to .locatjon nformation.of the
st andar d key typeﬁégf rﬁah‘éﬁlﬂtﬁ? r&%tg%de%‘r%ﬂ“%\lng Ct?ﬁ‘)}k’getﬁ‘i?ﬁ?j%?' e P At ne
keyJt ype haseﬂb&ﬂ&@gpg%@g&%@i@&ﬁ@w, the 15 key xpath_ptr is added as

addi ti onal information. 20041 010334 20 PCT/ KR2003/ 001409

key xpath_ptr: rdfl6rdltis a Hingragl ghawing pamethod | spaghing fongher mgigdetat  XPat h

of the node gc%@r%in%%o taltl]gmgg&{ment of the present invention; and

FIG. 12 is a schematic diagram illustrating an apparatus for searching for the

10  metadata according to an embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, an index structure of metadata provided for searching for

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

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

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

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

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

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

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

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

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



In the present enbodi nent, although the encoded values for the standard
keys have not been specified, it will be understood that the encoded val ues
for the 5 standard key types have a structure simlar to encoding of the

fragment tygesu@iodabl e 3. 4. Key Index (key_index) sepbiiasisifigost he
definitions of the key index (key index) section and the sub key 1 ndex (sub

key index) section are the sane as those defined in the key index art 10

reference, the detailed description thgyeof will be omtted. Table 5

Synt axNo. of Bits (changeabl e) key index() {key index_identifier8for (j=0;
] <sub i ndex count; ~+-a-) fhigh key_val uel6sub i ndex container16sub index
i denti fi er 8)cohcepSubthKiyy infratmeatigrs uhnmze)freigmdemalessmﬂbﬂ(Md ke\QieR€Hdr(1 0334 21

Tabl e 6 PCT/ KR2003/ 001 d09 S Bi angeabsub key dexQ {sub
i ndex i dent i3 &FBpaRZe} ftﬂtsturf@éﬁfe@ﬁe Xétﬁh{h:y QFQ 259 SeRigp D5 v Rt ar get
cont ai ner 16t1ﬁ5é§ﬁke¢ﬁﬂ9ﬁ)§é&ion"ﬂ§0 ﬁh@@&%%ﬁf keylif®x '(‘ﬁltbaﬁe%'t ﬁad&&)rsékﬁfoﬂrl% defined by

the syntax describéd above wil di scussed with réeference to fIG 8, in
whi ch t he met adatBheksy mﬁlmb&tﬂw mle)ahstégmm 51 0cefs dﬂﬁ@%%d@%ﬁﬂbﬁlmmtl on. The

o7 ovi deg %a (T inaion Bl HobediFE el ol ettt B bt e

i nformation jgdgds (ﬂéj]ﬁhd@@csectmy[zolto&deshﬂﬁaﬂg{tﬁn informati on of the fragnment
(fragnment descriptor) andlor |ocation information of the key (ke

descriptor); the Thekar m&mah%wﬂfoﬁefw therkey i ,fl?%ﬁ%mformatl@lh@t ®cati on
| nformat i on rﬁé %Jﬂz? Jﬁg&h YetBhi n%e% dﬁéi&é ¥ 1ﬁ&%&3&e&nstﬂ[m 4‘ encoded
si nul t aneous pendi ng on e e present nve | on “and
i dentificat |'Dm: kayfmforramuonrcompnsdfsdom;m |ixﬁdmxat1()kel;a‘t ithadmxt)adesaeﬁ'agmmt 120 to be
descri bed | ater é{gath pf . th taq? afr mstg %ﬂ th for the root
node of the Whigh ﬁ%‘i § acommtﬂlﬁc elopg wiln %cﬂ“?}? tfg FEINGT t he same
mManner as  referred to as “location information of fragment,” which is expressed in XPath of the
fragment in TVR (fragment_xpath_ptr)), and location information that the fields
constituting the keys have within each metadata fragment (hereinafter referred to as
“location information of key, that is, an XPath for relative path within the relevant
15 fragment of the node used as the key in TVA, being expressed in XPath of the key
(i.e., key_xpath ptr).
1. Key Index List (key_index_list) section
The key index list (key_index list) section provides a list of all the
transmitted keys.
20 ‘fragment_xpath ptr’ indicating location information of the fragment within
the conventional key index list (key_index  list) section (expressed in XPath of

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



15 in the conventional index structure, and the XPath of the node used as
the key, i.e., the XPath of the key, represents a relative path of the key
for the netadata fragnent. The XPath of the netadata fragnment and the XPath
of the keywonoq@idspation represents |ocation informat pepkboshfiadecey for
the entire XML docunent. In the present invention, the encoded value of the
XPath for the netadata 20 fragnent (that is, location information of the
fragment group) and the encoded val ue pf the XPath of the key (that is,

| ocation information of the key) are respectively WO 20041 010334

PCT/ Kl t 20031001409 22 stored in the “fragnent descriptor' segnment 111 and
the "key descriptor' segnent 112. AsTdssdri be above, where | ocation

i nformati on of—ttre—f rert—arronygthekey T OT et T B | f standard
fragnment type}whi chsxng’%requent Ly used, ther o |{140- oF Bits (changeabley | ncoded

val ue (fragmept deskayiipten JistOxpressing the XPath for the metadatla fragment
(fragnment xpa{h_ptr) W tf’gr(ﬁm(gglqgegriﬁaaegblﬁgdes. As the standard fjragnent
types frequently gsed, there are Tor €éxanple, |programinformatign

(Program nf or T"l)on), program group informti an (G oupTnf or nat | gn), credit

i nformation (@redit!| nfleagmeni deseriptpr(dgr am revi gw ( Prdgr anRevi ew) ,} segnent 10

£

i nformation (Begment HIAN b broadcast event (BgoadcastEvert), service
information (pervicelnfonnaiiaon) and the like i }f the XPathof tlhe netadata
fragnent for {hese fragneffex gYEangan be si npl exprléssed as an lencoded

val ue, the overheadkdynintibie ikatfi@h for the netgdata gan be reducqd.
Ther ef or e, i npthe—+ngex—structure—accordingtothepresent—enbodi nent, the
15 XPath of the st andard} netadata fragnent is lencoded to a preddtern ned
encoded val ue{and then stored. Furthernore, all of the encoded Val ues are

not assi gned tOTTHEe fTagnments ang. Sone of. tn coded values [e.g., OXFF)
are assigned to tif¥-Rdesgopnt: Fﬁeﬁ%ﬂ‘?ﬁﬁes“ e’a%f?lﬁ@la “B?S“PHEA E%yé’r f'e"ttget her eby
al I ow t he usgmie? ofifgictd BPak bid&mgodugfeat i on i nformati on on the netadata
fragment by neans of the XPath. In 20 tlus regard, an additional area

(" fragment xpat h-firagnentfdescriptar(pl describgs ¥itphhoeatien xpiarget fitagments torbe adat a
fragnent gcan. he desigpated i rovided. .In the epbodipent | i C
fragnents arlélgg‘ﬁg'ode T %c@?égla?ﬂcg‘?%ﬁaﬂoﬁ'aogl gles, 4 éentllgcg’l I1q‘(3)s\r§1\éy| T or mat i on

on the net adgkdetérimigaentiesanie garhd1gypk @Y flapihentrms thonadiasl Saghenengeded val ues
as 0x01', "0x02' and “0x03.' The location information on the_ 25 netadata

fragment enchebe.ite be shaym later, gt b descriivd: XpaibvRe of the ﬁégmﬁféb?‘ﬁ itse or mat i on
(Program nf ot Lo d @ﬂ{@g{;{gge pfrégﬁl@?,rand St BrdeRCoah B6 3hddad ph@Aati on on

t he netadata fragnent neans the netadata fragnment defined by
t he user, ansb fidssible aafarad itb shapashn tdisatef >R attealtbé fragmert do defmethokeys he

netadata, fra nt tp be desi gnat i rovi ded. 30 Al t hqugh the above
enbodi mahé hg&t %‘@@H%d%B ?lﬁ%ge %P%ﬂ thZtE€8t r%ﬁﬁ’?a%%gv? ﬁrécoﬁ%(?‘éoggtv elu?SS’agnent,
the sane will be phéseﬂgtfz%hdésasmma&poﬁ ine ke withiar the Depareloasidhaf WO

20041 010334 PCT/ KR2003/0 9 23 fragnent. As the fr(ﬁa%_uer]tly used key,
encoded val uthe greup afdhejiazgey fiagments toy beiadexedyWherg dheclopariontintormstiondt h™ of t he
key cai ui ot - L iBrerrhihed RGeS NGRASHN BlpY Sr GFehS RS 1he

pr edet er m neg]%vl&aé?ﬁg,exé@hsesgﬁgée#éggﬁ a i tlgdgnél ﬁyg%és%)n?te ’lg XPath for the
key. The encedndagl &éy type iRdichdestriicde Af clesmibed nloovedwitte refeh@bee for tignent and

i5 n E:I 2 S e ﬁ 3 ig ? : {?T%gn?éntic{éscnéﬁ% ,hthg Iypg QF thgﬁgy i% %Qt l?rr?ite Stg ﬂlCSS%arITlH&llTE %Q}? t%g‘. Ly or

index_container: identifies the container in which a specified key index

(key_index) section exists.
key_index_identifier: identifies the key index (key_index) section within
the container specified by index_container. The key index (key_index) section can
20  be identified in a unique manner in combination of the index_container and the
key index_identifier.

2. Fragment Descriptor (fragment descriptor)



Furthernore, the key index list (key_indexlist) section 110 conprises the
identification information on the key index (key_index) section | 20 of each
key to be described later (i.e., the container identifier information

(cont ai nerywpdosRiossNe contai ner storing therein the kepci/R|ERNHsbdi18%_1 ndex)
section 120, and the key index 10 identifier information). The contai ner
identifier information and the key index identifier information are
respectively stored in an "izidex“contg ner' segnent and a " key_index
identifier' segnment in the key index list (key index list) section 110.
Since the key index (key index) section 120 and the sub key index (sub

key index) secti draghBnt alcsgripﬂoe() slamédasa geisord dzfemhcd)ding mdlﬁe)biti; fwdesh ar t

reference, 15 the de tt.ed. Th nde structure
o o | AR RE el HETRAE ot bits. 1S S o) et 5
reference t qdnkidal ﬁ%gmwﬁlty‘;ke ﬂlédg@l&lyrﬁb@?anﬂ Btht BERX i8] D§tARIkOhpatit 6F 9 shows
the key index list section 110 in which the XPath of BroadcastEvent

fragment f ordesdnibingeXRatk @s pdditienab inforanagion selathetp . the metadhta ﬂagﬁ@ntkt&pe 20 i ndex
(key_i ndex) n Yizie an, 130 are
t he sarre%as gg%irﬁgthéapse?hquetflg’r%ﬁ%eelﬁ%méﬂé%?{&%hlg |Bn ek1t§ I‘ltt:l% Put e

descri bed abmmedeﬁﬁed/&agmaft;f el thve, XPath fohthe kelgsant ebatdefinéd frifigerdt iequent | y
used fragnents type Program nformation, G ouplriformtion, and

Br oadcast Evap¥negia %@Sﬁpegre used, thereby reducing the entire overhead in
t he 25 apparatus for searclung metadata. FIG 10 illustrates a nethod of
provi ding an i ndex of netadata having a structure according to one

enbodi nent of the present invention as Tk ibed above. Indices of the
net adat a accofding gypne enbodi ment of T“QNBrﬁﬁﬁﬁthaﬂgéﬂﬁ on cgn be

gener at ed by 1he;nr ovi—der 200 nrovidinag aY—axam udi-olvisdal 30
si gnal s. VO 200a$%%@@§@5b$@W¢K§§003/001409 24 | nformation on dontents,
that is, nmetagata, is flﬂﬁmwpfqmessed on a fragreent basis as degcri bed

i i ragnent or

above (S 100) —At—teast ta
| ocation infoymation of ﬁ%% §§%# |n?o$) tion on the fields that will be
included in thé metadata index, that is, ijnformation on the key |[(for

exanpl e, Ioca%lon 5 |nfqhggkhpmpaﬁjkMe‘Trdgnent1@nd [ocation in ormation of

t he key) is emcoded—(S200)—tn—other—words;—where—tocat+ominforimati on of
the nmetadata fragnent to which fields constituting the key bel orfqg or
| ocation infoifxnatibn of the key is of thel standard fragnent type or the

standard, key type, both .of whi oded 0 rmation
of e nif adat o FEEGRER TRy TERERTEARR ABS O [PEPRAE DR dRRTs ERPIes o e
10 XPath of {dnes Rt adighed forswmamtfrsg&netnha/pa@&&@eaﬁy ub. kﬂ'}fralgﬁ:eﬁtné‘@ded to the
predet erm ned code val ue (forcéeé(@%gdfrg the " broadcast event

n

( Broadcast Evi#st 3n fepeegied nvalpes giment xpath) Pt nis Fpdded gas \WAdiHenal he

| ocati on |nﬂ dﬁ%@i%ﬂ of the metadata fragment or the location information
of the key is not 1dentified by the encoded val ues, the key information
expressed w t h XFIable 3 #lustesésgmadded vames for ﬂdwtldxﬁnmmmﬂm of)ﬂhalfre@iehtly A key is

rovided i nformation con uti nepts, fo xanpl e,
!Onf or mat | y ﬁ@é’?‘?ﬂt b@es ere(‘g:gﬁb‘)e hé asng'ﬁﬁé]a&%b Iﬁ?j’é{i ups 1§ ggex)
sections 1' 4c<ﬁa&tdar Virketvhvnyian, asioRem ﬂﬂdstsa{a@menﬁ%ﬂ&ﬁ)t pesN@dsup key

i ndex (sub key index) sections 114 i ncl ude therein the va ues of the keys
di vi ded by aengodedivalues irthiseadodimegeare ppidineited 1o those illpsteated ininble (Bub key

i ndex) sectlonsoe

$idnded in accordance with applications.



i nclude therein netadata fragnent identification information correspondi ng
to the values of the keys (that is, the container identifier information
(container id) and fragnnent data identifier information (handl e val ue)
respecti veyy 26040i@64 i N the "target container' segment pagkkbR:0di@d0et

contai ner' segnment of FIG 8). 25 The key index {key index) section 120
containing the representative key val ue representing the values of the keys
di vided by a predeterm ned range is pravided (S500). Fox exanple, the
representative key value (e.g., S09) indicating the predeterm ned range
(e.g., 500509) of the Service Id is included. The key index (key_index)
section |20 includes therein identifiTedeBon i nformation for sub 30 key

i ndex (sub key index)ysegtijans Iida angd .14 storing therein the val ues of
the keys divided by_the e er tined DE ?"ﬁ i identification
information WD 2004/ 0189¥4 25 pCT/ KRYOUBEsiENeid9 conprised the cont ai ner

identifier information (gentainen 1d) PlogiafinfoRRitinTREmeRt Whi ch the sub key
i ndex (sub_key_i ndgx)—segtion—+systered—ang the.%u?—kC”‘¥ﬂ€eX identifier

i nformation as shown ir1¥h@% 8. The ke§m¥WE§?“PPQ?jf@E§“incex list) section
110 arrangi ng key i nfornmakd3on as |5 proCredésinfoaeténn fidgateni s,| | ocati on

i nformation of the| T and—tocat Ty intprnetion_of —thg key, based on
the key, is provided (86“4 Al thjq,tﬂﬁﬁmn ev?%é%ﬁ%@ ed llocati on
information of the|fragn@xs or the encSemeentlofoanatim fragmentgti on of the key

in the step of S2007€XTShFg [Ne Tfocal | §ftvicRnriBibl fa Ve lis expressed as
encoded codes when H-he key | ndex{H } } ion 110 is

provi ded. In 10 ot her woP¥Y the | br oaBtosdsastiyeniiiagmetadcagt Event )
fragment in FIG 9]is expgkEssed ds ~ OXUfer'deMbefte] fidggehocat ijon i nformation
of the fragnent or rtte ﬁab g 96 rfor-mation—of —the—key—canmjnot be

di stingui shed by encoded €§$%%s, t he kR¥servedor mati on expregsed in XPath as
in the conventionall art Px10-%88ftled. The key index list (kedy index |ist)
section 110 further conprises 1.5 identification informatiron on the key

i ndex (key index) section 120, in addition to the key information. The

st eps descri bed @bﬁ%ﬁD@Qﬂtﬁﬁ@@ﬁ&ﬂg&ﬁmﬁpverSe order in other enbodi nents,
and the step S500 of providing the key index (key_index) section 120

i ncl udi ng t her ei nkeshecscepliody eprprdes e stuspurg of gecodtlz lpeatigniinfoweptige ®Endi ng on
t he 20 endpodj . i , f LA t\adat a
ot | ng. soarthEOs A PEEI PGLAYor BeTELANA - BRA G "l BRI O, e
accordi ng t ospe¢ific bitbedieme séardf istoiede pand e tite same dinie, antroese rof Besdribihgve wi | |
be described wth reference to FI. . wearch.condi tions are. ipput by the
user (Sl 100$¥k§mﬁp?SQ%FaﬁﬁﬂFﬁﬁﬁPﬁég%éhI§He§%m¥%é #%ﬁﬁﬁ&“ﬂ%ﬁ%?ﬁve to the
field of theiiindbites d2usRde@Rdi kéyonsInus, @Rt XPaihned déRABOks Mhiablat | east
a part of the location information, e.g., location information of the
fragment or nEemstignior feaserdefised k¥ t he key, is defined with predeternined
codes, t key including the defined key therein is searched in the key
index list (key_indexrlist) section 110 (S 1200), and the concerned
netadata is extracted by 30 use of the Fabdde4hed key (S 1400). WO

20041 010334 RETHKRZOH001409 26 The step of TRKTt 1y hggoncer ned

net adata, 51 nx ‘ : ar~§?ﬁ§?§¥éd@§ eable) ) il ve key
val ue neeting the enrdeperémQift i ons in conpafi son of the representative key
val ue arid the range a&byitfje val ues of the key of t®e search condijtions in

t he key i ndex — ke cii-on “Q? and—searching—the—stb—key 5 i ndex
(sub key index) section q P4 EludWﬁg ghg,valup of the key int range
represented by the searched keprpalemtati ve key val e (51410), sedrching the
val ue of the [Key meeting the search conditions Th the searched sub key

i ndex (sub key—i-ndex)—seetion—ti4—and—extratti-ng-the-—concerned-Het adata by
use of the id ntifﬂbation information of the{nétadata fragnment
corresponding to e | t h | ue of

t he key, vvherebyl% eﬁr‘r)g’t gégge?%n%rggtt?%ggfi’{egp ggg\?gﬁdgégéidﬁl ?%%gslg?lggse%?r act ed.
Here, the | ossignahto lobaioneinfoomatai dfitee $taradgrebkey typéscfraquemtlyansed sthembhut e pat h

of the metadata fra nt, .th eys o ich are to be indegx as_descri bed
above, that Pp&rch ﬁeg&ggftﬁd'of&tﬁ? E@’P&H%Sf?‘%ﬁﬂ%wd Py n‘?xq:;pa ~ptr),
and the hCaji0py.Hp pith eAd¥B Lk Akiiinal @rk@¥or ef ers to a relative path of the
key for the nmétadata fragnent (relative path in the XPath | ocation of the
fragnent), that is, the XPath (key descriptor) of the nodes used as keys.
In the steps of S 1410, S 1420 and S 143 0, the steps of searching the
concerned key index (key index) section 120 and the sub key index (sub

key index) section 20 114, and extracting the concerned fragnment proceed by
use of the identification information of the key index (key index) section

A NN Y M I ' - 7 1 I Y T g e N | 4 I T T

le o




WD 200=1101033a PCT/ KR2003/ 001409 27 the field of the search conditions
input fromthe input unit 1100, searching the key containing the code
predeterm ned as | ocation information, where at |east a part of the

| ocati on iwbahdimiden IS defined as the predeterm ned cegpkrangofXder acti ng
the concerned netadata by use of the searched key, and an output unit 1500
outputting 5 the result of the search by the control unit 1400. The control
unit 1400 conpares the search conditio input fromthe input unit 1100
with the value of the key contained inthe nmetadata i ndex stored in the
storage unit 1300. Anong the steps of searching the netadata according to
one enbodi nent of k&0 xpih_pireeeend toitidieRitive Path idelvel BPhO Fraglflde WP 19

| ocati on inf@gn& ion of the field of the I nput search conditions within the
met adata (S I@??“?ﬂésgﬁéﬁﬁof searchi ng the key containing the code
predet erm ned as td i BBk O ast_apart of .the

| ocati on i nfor mat %rlgﬁﬁlﬂsl@%gﬂf %\lsegél as 't tehoﬁé}gggt%%ﬁeﬁe‘%ﬁu%&@ %fg%‘éﬁra and t he
step of extr heysihage npicbecn speeifieddit mell d ahderfiyodithat hé ehdvded eanaBokey (S
1400) are.15 formed in.the control, unit 1400, Description of these steps
have been’ degtcgzﬁaﬁcgge%%ﬁs haxeed étﬁ‘i?émf amﬁraeto facodingot fhe fagment fyrestafon
proposes an Tasles. structure providing a sinplif ed indexing for netadata
fragments to search the netadata fiagnments in a quick manner, under the
envi ronment wher ef-rKeydadexdkeydindex)isectionni ct ured on a fragnent basis, a 20

met hod for searchg; ' ' tion, and.an apparatus for searching
t he i ndex infor m%@genh@ﬁﬁgﬁg% @%&gﬁ"&’éiﬂfﬁh‘?“%%&@m@ ltét? St“gel(ek’)r esent

i nvention, qindek (sbakayhinfier) seaiondad thei sime\editha¥el Rk ANMe R4EIRBAGtt O the
appar at us, f or _sear chi rnetadata is reduced, thereby short'ening the

sear chi nzot i FRECrenfe, q‘ﬁ@%@&é‘idﬁ&"ﬂ"ﬁ‘é’@FI’FP%W’&WHWBQ-he apparatus for searching
net adata. Al t hough the present invention has been described in connection

with the preferred enbodi mrent shown in the drawings, it is nerely
illustrative. It will be 30 understodtbled t hose skilled in the art that

various nodi f|i cati nd equi val ents can 2004 Q0334

PCT/ KR2003/ OC%—ggﬁge%—usetg—wuwu—depAUi ng ﬁ?’ﬁﬁﬁﬁé’@g'&%bgﬁ spirit of
the invention. The 8¥6W¥? tthe scope of the preslent invention shoul d be
defined only by the appkedéadexlidentifer WO 20041{010334 29 PCIT/KRZU03/ 001409
CLAI M5: 1. AT Tmdex—strgcture_of—netadatgcorpri-stnrg—a—t-st—of Keys
conposed of predeterniﬁgﬁbfpéf J?ﬁmﬁﬁgw%étadgta, wherein the Iistycontains
therein |ocat|i on i fifOrfmation of the fields in tlhhe 5 netadata, and wherein
at least a part of the Tocalggi kP PLERTT ON 'S [EXpreyged as a predet er m ned
code. 2. The fFrrRex—strueture—as—clatmedin-—claiim 1 further conpr|i sing

val ues of thd keys and i dent*PLRSR AR or mat ijon of 1Phe net adat 4
corresponding to the 10 val umb_iadext fdentkfeys. 3. |{The 1gdex structurle as

cl ai med i n clfarm 2, whererm the netadata—conprtses—f+aghrenrts—di-+Hded by a
pr edet er m ned—range in tree data structure erein a first figld
constituting|a first key corresponds to any ond of information cdnstituting
the fragnents. 15 4. The Tndex structure as clainmed Tm craimm 3, wherein the
identification information of the netadata conprises identification
information of theSiib &giRides (sub key HRdexNstRKost ructure as claimed in claim 3,
wherein the |ocation information conprises location information of a first
fragnent to which the first field constituting the first key belongs within
the data structure and location 20 information of the first field within
the first fragment. 6. The index structure as clained in claim5, wherein
either the location information within the data structure or the |ocation
information within the first fragnment is expressed in a predeterm ned code.




7. The index structure as clainmed in claim5, wherein at |east a part of 25
the location information is expressed in XPath. 8. The index structure as
claimed in claim1l1, wherein the predeterm ned code is assigned in advance
to the | oogbiffohddbpr mation frequently used. 9. The ingexkiblosfdiifee as
claimed in claim2, further conprising a representative key val ue
representing a predeterm ned range of the values of the 30 keys. WO

20041 010334 PCT/ KR2003/ 001409 30 10. Thg index structure as clainmed in
claim9, wherein the representative key val ue conprises at |east one of a
maxi mum val ue, a mni num val ue or an internedi ate val ue anong the val ues of
the keys within the predeterm ned ranma)]eal The |ndex structure as cl ai ned
inclaiml, wjerein metadata tras—a 5 structy defi ned
in TVA. 12. Amm,aﬁsl'?@‘ providing a netadata I#ﬂ’eﬁ'ﬁc@hﬂlg‘iﬁm&) |st of
keys conposed ;of pré‘&él(@f_}ﬁdﬁ’dbl{fl el ds of the nst adat a, corrprl sin
providing the predetermﬂﬁdnaéxeidgﬁlﬁgr The metagata—ty—the—tist—of the keys;
V\k]ereln the ||°L Illcl‘duu o Toecafli on 1qj.mnn'r|ﬁ|1 of the f|e| dSJJ’I he

met adata, 10 wherein at ﬁﬁsqlﬁeﬁmeﬁf’u‘ﬁh}é*) og¢ation information|is
expressed with a prédeterm ned code. 13. The nethod as claimed ifn claim 12,

wherein the mmmwwm

i dentificati op—information of e et adata cordespontfing to the yal ues of
the keys. 15 14. The nethod adsgdlcontairgri n claim 13, wherein the fretadata
conprises fragments di vided Ry.d RhLELET €T M ned(Tange Fma-tree—tat a
structure, whetet f } i } i ponds to
any one of in1rormati on_cbnstituti ng the fragmalhts. 15. The net hod as
clainmed in claim2l14} wherein the identificatiof ZO Tnformation t he

met adat a conprises 1 denttficatiron—inforratton—of—thef+agrents—I16. The
nmethod as clainmed in claim 14, wherein the location information corrpri ses

| ocati on i nfor matgQp: rd b t he first,
constituting the Pﬁ'}r st Fﬁathg ﬁ?%irﬁl{as WI! EEE cqo”ﬁ é(a@‘g S¥‘Et?’b9?§ﬁpﬁe“{aﬁl?"1aocatl on
i nf or mat i on will behéisélissezdt wiftln edfdenMetthlmGI Beinfwiislh tHerAGHRR is e&?:e;szd aJhe nethod

as clalrrﬁsd in cl rr}EI 4., V\/nereln either the location infornmation wthin the
data struct (FEOEHS Phife inde% (fIMalion- or mation within the first fragment is

expressed in the 'ﬂfe%?thﬁi"emlgﬁgeycﬂlqu 1§ sec ?ﬁ 1B hAE4 Ams 1n%eg§tguchﬂf ﬁl ?(:321 %6

wherein at |east a part of the'Tocation information i's ex
30 19. The niEPYides abist of all the Gransmittdddieys. m;le lish éxrchides kdy&ufbﬁﬂﬁ@hﬂéﬁmﬁgd code is

200: 3101033d FLRT chasn s A, oF e B¥binetl grhenC Res s whdor ai m 15,

wherei n t he lnettiad dhformattbaxoff the ﬂcbyal(lc@ombmﬁte@ thel 188UHBE SoARANGR dfaKe Val ue
e of the values of the key. 21. The net hod

d
QEDLFZ?%J nlgfﬁaggféﬁf?ﬁ B Omcﬂﬂ‘f@ne’rlé oﬁn‘l‘g‘Wé‘ Y byt keyamayahe splectiely ercoddduer hoypri ses at
| east one ofm@ %Xbmyaglﬂﬁtm@odﬁynldgmé% s aﬁboggnén%]erf dlhﬁlrtaeg al ue

anong the values within the predeter range cl ai ned
in clai m 12,invgnéiee) andtidentificatind anfarhatipneaonsthe ket index (Mey idexyladedions2@lef i ned in

TVA. 23. A the st f: 10
det or mni ng P SearselRe iRy et bthe i Fadfia PhemSis i wprl BReeroeimeds nput by a

of the TVA metadata XML document, i.e., an absolute path, in the same manner as

15 in the conventional index structure, and the XPath of the node used as the key, ie.,

the XPath of the key, represents a relative path of the key for the metadata fragment.

The XPath of the metadata fragment and the XPath of the key in combination
represents location information of the key for the entire XML document.

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

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

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



user, in the metadata; (ii) searching a key containing a predeterm ned code
as location information, where at least a part of the location information
is defined as the predeterm ned code; and 15 (iii) extracting a concerned

met adat a RyoYaRonfssd he searched key. 24. The net hod asPéf,ﬁg' PRshodioeC! @i m 23,
wherein a netadata 1 ndex conprises values of the key and | ent?fication

I nformati on of the netadata corresponding to the values of the key. 20 25.
The method as clained in claim?24, whepein the nmetadata conprises fragnments
divided by a predeterm ned range in a tree data structure, wherein. the
field constituting the key corresponds to any one of information

consti t ut i ngtokddeinf thaOapiest deboriptdf esepmbitad 1amd chaikep diekatipmrasegmight wher ei n
the identification 25 information of the netadata conprises identification
i nformationld? the fiagnents. 27. The nethod as claimed in claim 25,

pherein the | ocalsQisd Bl 9pom! W&e?l@%{oh%ﬁﬁﬁgﬁ@g;dfggﬁ iSrQ%rﬁé AR o @

fragnment to which the d constituting t ngs wit
struct ure aikdy infomtation is offthe statdaoch fragmertt éyrfei which isi frdgyuenttyhesed, rtheradnt . WO

2004/ 010334 PCT/ KR2003/ do9 32 28 The method as.cl gi L n.claim27,
aher el n St t REFSCHT Gueetb A G ARET TSI FPRE s L PACPEAE o 1 he
location i nfrqusmta Pymeht (RhEnédl ScfalPBIFEREh bRdQ¥RIRISRHes. Mdthestiidget er m ned
code. 29. The nethod as clained in claim?27, wherein at |east a part of the

5 | ocation ifragmentatypes frequentlyr asededhsrp spafoh. exgmpleTpeogrem hivépramstien ai ned in

cl aim 23, rein.the predetermne ode.] ssign i nce t.0 the

| ocation i mgﬁ'om%‘ﬁnf‘#@ege Eoggiwusgra&p 3’§.for%lﬂtzonné@ﬁ°§%m§§n@ﬂéi me%fe(lglg claim
24, wher ei n jhfaenarRhageicditinfgRxtidd)) tf26graBo Fpriéws e ProgramREvioR), Keypgend 0 32. The
method as claimed in claim?24, wherein the nmetadata index further conprises
a repr edént deforaationy (Regmsptinfermatioaht brogdeastyexenst Ghmpdragityeniingerdee t he

val ues of t heekeion3&erRinfiaAoR 381 ShAnRBd ifNme! Rbdh 3%, hUNGLGkH. t he

representative key val ue conprises at |east one of a rnaxinmurn value, a
m ni r nur n vdtagmentr fonthese fragment types can be simply expressed as an encoded value, the

overhead in the search for the metadata can be reduced.
Therefore, in the index structure according to the present embodiment, the
15  XPath of the standard metadata fragment is encoded to a predetermined encoded
value and then stored. Furthermore, all of the encoded values are not assigned to the
fragments and some of the encoded values (e.g., ‘OXFF’) are assigned to the
metadata fragments as defined by the user, to thereby allow the user to additionally
define location information on the metadata fragment by means of the XPath. In
20  this regard, an additional area (‘fragment xpath ptr’), for example, by which the
XPath for the metadata fragment can be designated is provided.
In the embodiment in which fragments are encoded in accordance with Table
3, the location information on the metadata fragment among the key information has
such encoded values as ‘0x01°, ‘0x02’ and ‘0x03.” The location information on the
25 metadata fragment encoded to ‘0x01° indicates the XPath of the ‘program
information (ProgramInformation) fragment.”  Further, where the location
information on the metadata fragment is ‘OxFF,’ it means the metadata fragment
defined by the user, and thus, an additional area for enabling the XPath of the
metadata fragment to be designated is provided.
30 Although the above embodiment has been described with respect only to the

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



15 internmedi ate val ue anong the values within the predeterm ned range. 34.
The nethod as clainmed in claim23, wherein the nmetadata has a structure of
nmet adata as defined in TVA. 35. The nmethod as clainmed in claim28, wherein
the step (ghhad rching the key conprises the step ﬁﬁ?; i t he key
containinak?égﬁéyégéternined code 20 defined as Iocatig%wln 8?@%??on in a
key list where (a) location information in the data structure or (b)

| ocation information in the fragnent iy defined with the predeternnined
code. 36. The method as clainmed in claim 35, the step (iii) of extracting
the netadata conprises the steps of: 25 (iii-1) searching a value of the

key meeting gdagehtd MithSBEfueRIEaRE by, @ACodBATvNE:slche by adsipmsted fortusg bkey to be
i ndexed by the searched key; and (iii-2) extracting the concerned netadata

by use of t Ithe smaersional XPatluef the keyeankehbe wsed. Imgddifipn.Abte sacodpdivateds i i

claim 36, wherei.n the step. (iilr1} . e N : key
neeting the quEGFessaepé?cieﬁenElgl%g if gu%htggéﬁeg%f ? ﬁ%t%\;lgﬁﬁggsl%’% {et %%gg%f*ft%{) be
i ndexed by theksearik@dodity oL OBTHBaSEst thd afoséntpsiondd metaddd 2AEAMDAB34 33

PCT/ KR20031001409 searching a representatiye key value neeti t he i nput
search cdndithe ensedinanthe SRrbinf y kewean o tred BF‘“FW?@SIM%%PFWEQ@%e i nput
search conditi On FuRHEN ret,hglve@' as: & (kbentiey 1k steoANA0 doaprissans ed by the
representative key value. 38. "An apparat'ds fox Searchi ng nmet adat a,

conpri si ng: iBemificatiomiinformationain theikey index esy_index) sention 486 o€ pachdwite i ons; and

a control unit determ ning |location inforeation of a f] t search
condi tions %?pﬁ?scwdmﬁtﬁr Q%eyt, eicﬁn?ﬂlgr Ffiﬂ“é@%tl g’@é{é{)ﬂlcﬁf’fﬁtgf“grﬁ@y°f3§%t aining a
pr edet er ni negd,cAAe sPfind MeRL] B8 Keh fitlelRkdyOMdewhoRtiod 120, ket kay pllex of the
| ocation information is defined as the predetermn ned code, and extracting
t he concHYr neidedifer infomaidion). bylhe seontsiner lidentiielr whwmatiery anddhe Ipjeindgpar at us as
clainmed in claim38. wherein a neta j hdex. ri ) t he key
and identi filgﬁl?t]rp'c?ﬁ"#?{fnéﬁ%ﬁeéﬁslj 8”(5 NP Bfgstt%%# gldaa gﬁigg'r%?) lé‘?g%‘n ?%%&?SH % Re val ues
of the key. 4@y iddee jaamifiedisegnas ircthakepeidddxliscikay rin@a, listheectiinrl 10he met adat a
15 conprises fragnents dijvided béﬁea _E‘iedet ermned range i ggtree dat a
structure, mherei%nqehglefkfé’l dndey ndey ey gept s 9(&/38 r Es%'gn Weény one of
i nformation é%ﬁ(@&_ﬁiﬁlek?%cﬂ&fsﬁd ROTR Yfe addescribl@ irPRP REPIHSK ABrefdréticB®d i N
reinthe

cl ai m 40, wh entification i1nfonnation of the netadata conprises
i denti fi tat i te descfiptionsthéreof wifl belomittedagnents. 20 42. The apparatus as

clainmed in claim40, wherein the l.ocation infornation conpli <l gcation
i nformation of a eﬂ&&ﬁ?f&aﬂ@d{’&‘c‘%n e(?ﬂchﬁ%kﬁ {eﬁ?b g@%ns?met ife%‘bte e key
bel ongs Wi t hiyetdSnilveforchibs WOHIG! 8, vtdeh Hagakdsdie inddxanforhativn. of the field

within the first fragnent. 43. The apparatus as_clained in claim42,
wherei n either t HEG: otahew thes keyirinderatistosectipn Hilfh ipnwhight e XretUre or the

ocat ion | nf G5RRh Gyt dlisthehfor o/ Sebvild RANERLALFOOBRITLS BeMid, ey

pr edet er mi ned code. 44. e apparatus as clained in claim42, wherein at

| east a part imdkx tKeg ihdexhsection 12(f ot subkey mdex (kep gndad) sastivPbilare thea5. The
apparatus as clained |n, claim38, Weﬁ%l n the predeterm ned 30 code is
assi gned in 8s8Ueaidesqised WEh FETEResA i /or mati on frequently used. WO

2004/ 010334 The index structure described above is very effective when the keys related

to the frequently used fragments types, e.g., ProgramInformation, GroupInformation,
and BroadcastEvent and so on are used, thereby reducing the entire overhead in the
25  apparatus for searching metadata.
FIG. 10 illustrates a method of providing an index of metadata having a
structure according to one embodiment of the present invention as described above.
Indices of the metadata according to one embodiment of the present

invention can be generated by the provider 200 providing, for example, audio/visual

30  signals.



34 PCT/ KR2003/ 001409 46. The apparatus as clainmed in claim39, wherein the
net adata i ndex further conprises a list of keys. 47. The apparatus as
claimed in claim39, wherein the nmetadata i ndex further conprises a
represent aghvfsaysval ue representing a predeterm ned ¥afgR@n0rsdoNe val ues
of the key. 48 The apparatus as clained in claim47, wherein the
representative key val ue conprises at | east one of a maxi numval ue, a

m ni mum val ue or an internmedi ate val ueganong the values within the
predeterm ned range. 49. The apparatus as claimed in claim38, wherein the
met adata has a 10 structure of rnetadata as defined in TVA. SO0. The

appar at us as cl ainfenhation ohaionted!3, thathisy metaddifyes fiomiproekssadhbh adfegmehtes t he key
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predeterm ned code. 1 . The apparatus as clained in claim50, wherein
t he control ioghided srethe ofetslatalindexathatds,dfifotnipioR ey thedey i(fog exampls, hqationsear ch

conditions anpng.the.values of the key.to be indexed.by th hed key,
and ext r dot STBRERHoB R IR Rt gl ini@mafen OREX B0 i enspSeefBHAr Chec
key. 52. Thenapeawaiddswiase kaidiEafothatioh dif fe Pletadthtfifintent BevEENIE unit 20
searches a representative key val ue neeting _the input search conditions,

and sear chesopsinting|the key belabg pejocaiien infymetien phihgtkeydg of thegandierd ons anong
t he val ues ' &bk S Lve key

val ue. 53. f#;lagk g‘gtptgg%lt?ﬂu@e gtsaﬁ %#g?%ﬁﬁ%,gﬁ%”&ai m %cgn:"b% r{nﬁgc{reg’c@?r%%egfnng: ' a
recei vi ng urinformaeoeio¥ thegnetadatedragmenPér the Btaioadeformationif dieileey, iteh)elieei N t he

recei ved et adata and an, output unitjoupputting the search result by the

A A A ALL. Arefi i Aol ALLERAOBGATG, Abe Aroadlist\blent FpAAndeadBudbly ALF. £0. A
A9n. A. ALl , . A& A& A35. AR A9. A9. A& AUR. A’! Sa] =a

(*} Z~ysni d_ZAtfgoahtciaenedded e %% wafI6RE] MMhera thealocatios dhfoahatwhofdljeca] cal cal ¢
a] ca] ca] ca] calical cal & al gakcal ¢al o b SC3 thd/key is not identified by the

encoded values, the key information expressed with XPath is designated as in the

15  conventional art.

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

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

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

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

keys divided by the predetermined range, wherein the identification information
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codes, the key including the defined key therein is searched in the key index list
(key_index_list) section 110 (S1200), and the concerned metadata is extracted by
30 use of the searched key (S1400).
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conditions in the key index (key index) section 120, and searching the sub key
5 index (sub_key index) section 114 including the value of the key in the range
represented by the searched representative key value (S1410), searching the value of
the key meeting the search conditions in the searched sub key index
(sub_key_index) section 114, and extracting the concerned metadata by use of the
identification information of the metadata fragment corresponding to the value of
10  the key by use of the searched value of the key, whereby the metadata meeting the
search conditions is extracted.

Here, the location information of the fragment refers to an absolute path of
the metadata fragment, the keys of which are to be indexed as described above, that
is, the XPath of the metadata fragment (fragment xpath ptr), and the location

15 information of the key refers to a relative path of the key for the metadata fragment
(relative path in the XPath location of the fragment), that is, the XPath
(key_descriptor) of the nodes used as keys.

In the steps of S1410, S1420 and S1430, the steps of searching the concerned

key index (key_index) section 120 and the sub key index (sub_key_index) section

20 114, and extracting the concerned fragment proceed by use of the identification
information of the key index (key_index) section 120, of the sub key index
(sub_key-index) section and of the metadata fragment, respectively.

FIG. 12 depicts an apparatus for searching the metadata according to one
embodiment of the present invention. The apparatus performs a method of

25  searching the metadata according to the present invention described with reference
to FIG. 11.

The apparatus comprises an input unit 1100 allowing the user to input search
conditions, an apparatus for searching metadata 1200 receiving contents, metadata
on contents or an index of the metadata, a storage unit 1300 storing therein the

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

control unit 1400 determining location information of the metadata corresponding to
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)- 10 10 the present invention, the step of determining location information of the field of the
input search conditions within the metadata (S§1210), the step of searching the key
containing the code predetermined as location information, where at least a part of
the location information is defined as the predetermined code (S1300), and the step
of extracting the concerned metadata by use of the searched key (S1400) are
15 performed in the control unit 1400. Description of these steps have been described
with reference to FIG. 12.
The present invention proposes an index structure providing a simplified
indexing for metadata fragments to search the metadata fragments in a quick manner,
under the environment wherein the metadata is structured on a fragment basis, a
20 method for searching the index information, and an apparatus for searching the

index information.

INDUSTRIAL APPLICABILITY

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

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

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

Although the present invention has been described in connection with the

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

30 understood to those skilled in the art that various modifications and equivalents can
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of the keys and identification information of the metadata corresponding to the
10 values of the keys.

3. The index structure as claimed in claim 2, wherein the metadata
comprises fragments divided by a predetermined range in a tree data structure,
wherein a first field constituting a first key corresponds to any one of information
constituting the fragments.

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

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

20  information of the first field within the first fragment.

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

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

25  the location information is expressed in XPath.

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

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

30 keys.
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10.  The index structure as claimed in claim 9, wherein the representative
key value comprises at least one of a maximum value, a minimum value or an
intermediate value among the values of the keys within the predetermined range.

11.  The index structure as claimed in claim 1, wherein the metadata has a

5  structure of metadata as defined in TVA.

12. A method for providing a metadata index including a list of keys
composed of predetermined fields of the metadata, comprising:

providing the predetermined fields of the metadata to the list of the keys;

wherein the list includes location information of the fields in the metadata,

10 wherein at least a part of the location information is expressed with a
predetermined code.

13. The method as claimed in claim 12, wherein the metadata index
further comprises values of the keys and identification information of the metadata
corresponding to the values of the keys.

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

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

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

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

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

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

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

is assigned in advance to the location information frequently used.
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(ii) searching a key containing a predetermined code as location information,

where at least a part of the location information is defined as the predetermined
code; and
15 (iii) extracting a concerned metadata by use of the searched key.
24. The method as claimed in claim 23, wherein a metadata index comprises
values of the key and identification information of the metadata corresponding to the

values of the key.

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

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

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

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

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

the key to be indexed by the searched key comprises the steps of:
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constituting the fragments.

4].  The apparatus as claimed in claim 40, wherein the identification
information of the metadata comprises identification information of the fragments.

42.  The apparatus as claimed in claim 40, wherein the location
information comprises location information of a first fragment to which the field
constituting the key belongs within the data structure and location information of the
field within the first fragment.

43,  The apparatus as claimed in claim 42, wherein either the location
information within the data structure or the location information within the first
fragment is expressed in the predetermined code.

44, The apparatus as claimed in claim 42, wherein at least a part of the
location information is expressed in XPath.

45.  The apparatus as claimed in claim 38, wherein the predetermined

code is assigned in advance to the location information frequently used.
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The apparatus as claimed in claim 47, 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 predetermined range.

49,  The apparatus as claimed in claim 38, wherein the metadata has a

10  structure of metadata as defined in TVA.

50.  The apparatus as claimed in claim 43, wherein the control unit
searches the key containing the predetermined code defined as location information,
in the key list, where (a) location information in the data structure or (b) location
information in the first fragment is defined with the predetermined code.

15 51,  The apparatus as claimed in claim 50, wherein the control umit
searches the value of the key meeting the input search conditions among the values
of the key to be indexed by the searched key, and extracts the concerned metadata
by use of the value of the searched key.

52.  The apparatus as claimed in claim 51, wherein the control unit

20 searches a representative key value meeting the input search conditions, and
searches the value of the key meeting the input search conditions among the values
of the key in a range represented by the representative key value.

53.  The apparatus as claimed in claim 38, further comprising:

a receiving unit receiving metadata;

25 a storage unit storing therein the received metadata; and

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



