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present invention relates to an index structure of netadata provided for
searching for information on contents and a nethod for providing indices of

the neta Joo4/BHiSs@ NMethod and an apparatus for searghi r the netadata
usi ng theqﬂit)n(?ex structure of the netadata. More partf%ﬂ{’@qm?%e pr esent

invention relates to 10 an index structure of metadata provided for
searching for information on contentsj and a nethod for providing indices
of the netadata, and a nethod and an apparatus for searching for the

nmet adata using the indices of nmetadata, the netadata containing nulti-keys

wi th whi ch i nf BYREXSTRUGTERA OFMETAIA A METHOD FORBRPVIDIRSAr ched  when
XML net adat a e h@?ﬁi } her ei naft er
15 referred t;ﬂ@ggéﬁ#gf }rrlg? gg%%zﬁ’)‘&%lﬁg |V‘?‘§‘§EXW¢$[§§%§@§§§Q? an

i ndependent unit aND APPARNEUS BSING THE INYGEEN OBMEBADATA present
application is based on Korean Patent Application Nos. 2002-43097 and

2002- 62923, which are incorporated herein bé reference. BACKGROUND ART 20
The TV-Adytine Forumis a priva tion organi zation established

| n September 1999y Mllhot Seftih ARG BlanlfNR!RALAA PLANIAL dRnIA A OV di NG

audi ovi sual related services 1n a user-friendly environnent such as a
per sonal - di gedrelling foe dofocteatiop RBRontests iand aamétherh for giremiding endemn af thet or age

device. Specificall th i of th rvices i.s to_e | e .al |, the users
to view and nthaéifQ‘%na‘%/doa W&Pgﬁga ﬁ/ﬂ’@graﬁﬁs %Seﬂlfcs’é‘gé%&f ?ﬁ%ﬁgﬁémﬂ%%ent i onal

br oadcast i NGn®RIHERS of AR rhét@latal bR Ghaitiealad lé fiofent AMehtbRelhibk@) at a
desired tine and in a desjired manner based on the personal storage device.

The TV- Ayt iggandes SHetHR oL spiadate sRoigRdidoh s atshgg fer indrmating sreeienisdel s,

system transphb$sdaRR thibBHiHRAE GRIMCO Bt B hRtASh OB AGHdNhd HE 88 hbatdn@NS,
nmet adata, rights 30 nanagenent and protection and the like, 'in order to

est abl i sh stferrgaching fritsrmetyfetanspgiizoodisey pHzgRdaG thekreighizy ouisng

multi-keys with which information on contents can be more efficiently searched
when XML metadata on digital contents defined by TV-Anytime Forum (hereinafier
15  referred to as “TVA metadata”) is divided into fragments as an independent unit and
transmitted on a fragment basis. The present application is based on Korean Patent
Aﬁplication Nos. 2002-43097 and 2002~62923, which are incorporated herein by
reference.
BACKGROUND ART
20 The TV-Anytime Forum is a private standardization organization established
in September 1999 with the purpose of developing standards for providing
audiovisual related services in a user-friendly environment such as a personal digital
recorder (PDR) having a high volume personal storage device. Specifically, the aim
of the services is to enable all the users to view and listen to various types of
25 programs (such as conventional broadcasting services, online interactive services
and the like) at a desired {ime and in a desired manner based on the personal storage
device.
The TV-Anytime Forum has operated Working Groups for business models,
system/iransmission interfaces/contents referencing, descriptions, metadata, rights

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



2 respect to the netadata concerned in the present invention, "lst Draft of

Met adata. Specification SPO03vl. 3" up to June 2002 has been publi SW"%

configuration of the PDR will be briefly described with reference to

1. The PDR 100 receives video/audio signals and netadata via a variety of

networks 5 such as sky waves, satellite waves, internet networks and the

li ke from idgar 200 for providing video/audio si |l ].ects

Vi ewi ng ar?golatigog[tmeﬂﬁiﬁng patterns, and personal tastes g‘?han@emr”g&l'{lﬁ

necessary, and transmts themto the provider 200 for providing the

vi deo/ audi o signals. The PDR 100 conprpses a high vol ume storage device

for storing therein the received video/audi o signals and netadata. The PDR

10 100 further conprises software for storage and reproduction of the

vi deo/ audi o *8pshil Sie mafslatareontesisdrin fecprpreniginvantioui ‘U8 DEPE) Meppith cat i on f or

retrieving a [audi o signals. The user

ascertains tﬁ cjrrﬁéi'?%ﬁ{ata R?Io%ﬁg%n? é%%a%ﬁ%n glfsﬁ?&i .e., titles of the

prograns, prograrﬁrcetpfrgucktlon pithe PDRwill aabrieftyhiesdribkewitlh ff@egbioarrgr i.d gui de
|ication shown .i sel.ects 15 a desired

f ot h
;S)(r:ggregmo and'r eclgR re‘few\ﬁ é{ ?{gudhoeflms@'&ﬁmrt@é [a ¢ A¥amsty pepatverites t he

vi deo/ audso shas ke waddSsayellst agsh, inferidd Qetiiofi aﬁ@'tﬁ@“iﬁces&&ﬁ Q%gavﬂfe}“ ce. The
nmet adat a ref 0 dat a descrl bi ng contents such as titles and synopses of

progr ams, 0,40z PERYIqiRge Wideaudipgignalsp epllects yfeaying and listening\patteray, adhit a

ficat sondlf tabB€0 d b f
o ehon. f’gﬁg"ﬁg‘&eg@% Tl AR T b DG e ploBiafdoliEs OY (5° ©

consorti um f Biovidingrfn Vldg)/a@t(aﬂmsdﬁmd’ﬂ)ﬁ H® odpyisesardgh helumesmiagé cs and

et adat a rel S SOBREREE AP LERRL R ol BB e R Ry rstfeh e dioan oL
docunent lﬁavlﬁigﬁmthbzooctmmdesoftﬂé‘:mﬁhl snorég’tomd" repﬁ)dﬁdli@wrbf thé vidk&audd - The TVA
net adat a rel egﬂ# arf&rol rans are config K‘F%(% for exanple, 25 nodes

such as ProgP&ifihi0 PIgHOpieHPraerags, gids nﬁﬁﬂhﬁ?’POFaf?Féeme‘m&)thnLocatl on
Tabl e, Servi @@Lﬂﬁﬁiﬁg fetatifn forahé Gldédlﬁldl&ﬁgdalskelhe%%cérﬂﬁls'ﬂdﬁ d;Q ata
"Progranl Des Iptl‘%ﬁ@ﬁgl n the TV-Anytinme Forum the TVA netadata are

transnitted ﬂtdata:b‘e’fm“éle% tHnPIP ErEEp RIEBHE rqpmdmctm tigredend t 0
transmit a | @ gRe VIGhsFE, ?‘fd R ERET G9Rd Bpd ?%phgg[m?l s rﬁléoi g&%cts The

concept of fragrrents wi I T be briefly descr rende o FIG 4.
The fragh®nt & defited pinezdon cad hyeeitey ntdmm@xetﬂq@voﬂvm rret tmlatoa reporifiteythed O

2004/ 010335 f @afelﬁ%%%{ pqg&cﬂljsf} sto:f'ed in the high volume storage device.

The metadata refer to data describing contents such as titles and synopses of

programs, and are defined as “data about data.” In the TV.A metadata specifications

of the TV-Anytime Forum, its structure is defined by use of XML schema language

20 (see XML 1.0 of W3C), the standard by the W3C (a consortium for promoting

standards for the XML), and the semantics and attributes of the respective metadata

elements are also defined. The TVA metadata relevant to broadcasting conténts are

configured with an XML document having a root node, “TVAMain (300)” as shown

in FIG. 3. The TVA metadata relevant to programs are configured with, for example,

25 nodes such as Programinformation Table, GroupInformation Table,

Programlocation Table, Servicelnformation Table and the like, under the node of
“ProgramDescription.”

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

basis as an independent unit in order to transmit a large volume of TVA metadata in

30  asiream format. The concept of fragments will be briefly described with reference

to FIG. 4. The fragments are obtained by dividing the TVA mei-:adata configured



with the XML docunents shown in FIG 3 into predeterm ned tree structures.
For exanple, where the entire TVA netadata are divided into a tree
structure (fragnment TVAMain) including an upper node of "TVAMi n"17 Oglekgr 2005
predeterm ned child nodes under this upper node, a tree structure
(fragnent Program nformation) including an 5 upper node of

Progr am nfypg s@ih@sss Tabl e and child nodes under this qugg% .a 'tree
structure (fragnment Broadcast Event) includi ng an upper no 3 2"3?‘?%

Br oadcast Event Information and child nodes under this upper node, each of
the divided tree structures becones azfragnent. The fragnents can be
transmtted independently of the other fragnents, and the fragnents can be
accessed 10 jndividually. For individual access to the fragnents, it is

necessary t o"khBw8hdaeimensrbewnsetiCoy iato predetamnined tred MActBdsadiat a
fragment, i. ékamgl%, WRGE 1 Qi % Hefdath 9 (ﬁv*iﬁedﬁﬁi%%r%e%ggﬁ%&% & he TVA netadata

fragment, in the entire metadata tree structure, E9PL rel ative
pat hs in t heTYAMaim ingbiwing dorupgerentls oD T WM sint amt priedvedmined bBild fged ransmi tt ed

TVA net adat nt. Tq this en )L Path, which is a syntax for

descr bi ng. et HBhes 8 o ek B Hra Lo o i oRurent e P by VBC
i s used.S Thepptetade ok Byograndhirfation Tabepag chicnddeehslieptid YR Eg@dat a used
for indexing, and  alsg nmeans child nodes of a node referenced by a

fragment. Fi &SIy B Reonleestiveae) chiging By wmer usde, ofsdlsh as
service | D BartastBibl nbiathulh Ty HH hoREMer B dier M EXR o' OF der O

provi de efficient search for and access to fragne , anin éx Structure
for the keysdivided tieregtruchueshlecomesaa dtaamentagibntipginentaden b draadnied equi r ed,

and i nf or mat; i pde r re, i i ndex. information, is also
transnitted ﬁ?%ﬁ%%%%?rﬁt Plg} égé{ r%%]tr'r]é?tgfdg?daef?? a%ar%jt‘?{ltg. °a5 bEynsrsSithe

envi ronntht ipdividbalyd by the TV-Anytine Forum if a user desires to
retrieve informt.i on on,a proegr‘ﬁm meet i r}_:g a.predet erm ned Published Tinme
condition, the i nJelNATE! FEEFHR MeafeEmE el SHECEEHY i tAdORWNUSAE y of t he
fragments imfertnéddi edtrb@mid TV A Yndtddetal fRgaibhtone.( 4 dedt dobeglonaind 102 Met adat a
f ragnent mee%i ng a de%&&gubl i Shg‘% Tinme condition and an access to the
rel evant et SUMHPE 19954 metpdpty digementdn phecmiiregnetedata tregchniten,

(identifier)and3®d@srlieoreRiitd Aihs MRAATOhImARGL ﬂa%nkﬂﬁ £ RURLd i e
condition, WO 2004/ 010335 / H t 2003/ 001410 TV- Rny%né’ﬁ%g‘g% ication TV

145, J. P5 pvihe wansmitted TYA metagata fiegmenit o this end, XPath, which is a syntax for
describing a path to one or more nodes in an XML document defined by W3C, is

used. The term *key’ refers to a specific field of the metadata used for indexing, and
also means child nodes of a node referenced by a fragment. Fields (for search
conditions) input by the user, such as ‘Service ID’ and “Published Time’ correspond

20  tothe keys.

In order to provide efficient search for and access to fragments, an index
structure for the keys included in the metadata fragments is additionally required,
and information on the index structure, i.e., index information, is also transmitted
independently of the metadata fragments.

25 Under the environment provided by the TV-Anytime Forum, if a user desires
to retrieve information on a program meeting a predetermined Published Time
condition, the index information transmiited thereto independently of the fragments
is utilized to identify the location (identifier) of a metadata fragment meeting a
desired Published Time condition and an access to the relevant metadata fragment is

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

Published Time condition.



Speci fication SPOO3v1l.3 ", TV-Anytime Forum 17"' neeting, Mntreal, Canada,
June 2002; hereinafter, referred to as "Single key index art reference"
proposes a single key index structure for a netadata fragnment i ndeiOctgher2005
Note that the term"single key" is used herein to distinguish it froma
concept of the term"nmulti-key" in an enbodi nent of the present invention

to be desgyh bRdosAter. A nulti-key index structure TQI%Q‘! an
enbodi ment of the present invention enables the use?lp 0 aggsg)giﬁ?’ret adat a

for a plurality of keys, using a plurality of the keys simultaneously, but
a single key index structure of the prjor art 10 allows only one single
key to be used for an access to the netadata. The notion of a container
defined by the TY-Anytinme Forumw || be described prior to describing the
i ndex structure. hréhytymoRpesifeationr T 49e % heBvain, 8t Birafe of ddetaddtop- | evel
storage to | I { arg j i nti.oned inde

i nformati onvgalir?daﬁf ?@hn%%dggggg’a?g%ﬁ%%ﬁ%@?é?e er%gn?ngs r%d?li}@gl,’ (%ﬂ?%ih is called
a type of tofné¢ 80&; hereinager soferod. to BedBinpbikey itides apianfetinte rpréios@fd y, each

cont ai ner copprises urali.ty of sections, . each storing therein the

i ndex infor ﬁ%ﬁeolﬁeyé?ﬁfﬁ%“%Fgﬁéﬁéﬂqdﬂﬁ P Mdgke cont ai ne? can be
classifies into awtd ok ROAtAdEKeyanchsad Badia (CARBHNET FBRGALHRE to the
information ried. thereby: the jndex container carries index Information
sections 20 S‘E%teag mujtiskey)” dry e epadiment o the papsqnt|inwntonstedeidgseribed key i ndex
(key index) 1a@et i/0mulkes ik Riudiitd @Xcdr&HP tg%}i?én%ﬁ?ﬁenﬁgﬂﬂeo eseflt STTi NG

repository (string_repository) section and a fragment data repository
(fragment ddieentienEsiiesr (o useictd agsessvinetpdads foraa ghrality eftkeyspesingar ri es

ection. o chany of BE LA Sl AR, O LRI 0l Sulert B GREP S 1 r agment
data replki taloys ¢fily agerngle kiatta be epd Sirbonypsstedieingtadaithe above .
the.cont ai ner's. TEOORTORETT haoRabEnISPRbAY-a | VATISES 10OR ik are |
i dentical i nlescrioad prinin@tdsoribind ¥t idet fAgicuee. t he cont ai ner defined by the
cont a ner i dent | IR VCABRES HEHn 4658 &campinet 8 4 RBIveLToRY v | ar go
e o6 S0, OueR B ek e Bl el R0 10250
val ue in!% sdEemenis| ge  trgmgpitted, which is called a type of top-level transmission.
Describing the container briefly, each container comprises a plurality of sections,
each storing therein the index information or the metadata fragments. The container
can be classified into an index container and a data container according to the
information carried thereby: the index cbntahler carries index information sections
20  such as a key index list (key_index_list) section, a key index (key_index) section, a
sub key index (sub_key index) section, a string repository (string_repository)
section and a fragment data repository (fragment_data_repository) section, whereas
a data container carries metadata fragment sections such as an elements table
(elements_table) section, a string repository (string repository) section and a
25 fragment data repository (fragment data repository) section.  The above
classification is done based on the contents of the information included in the
containers. Both the index container and the data container are identical in
configuration.
Referring to the container defined by the TV-Anytime Forum as illustrated in
30 FIG. 5, the container comprises a container identifier (container jd) data field (not

shown) and a large number of sections. In each section, the contents stored in



exanpl e, a section 10 of which the encoded value in “section id is
"0X0004' is identified as a key index list (key_ index 1list) section, a
section 20 of which the encoded value in “section id is ~0X0005" 1&0ctober2005
identified as a key index (key index) 5 section, a section 30 of which the
encoded value in “section id is 0X0006' is identified as a sub key index

(sub key |vm(§|g@@1,0fo%t| on, a section 40 of which the 155@19%%3(03}4&?mnt tabl e)

section id 1s 0X0001' is identified as an el enent

section, and a section 50 of which the encoded value in “section id is
"0X0003" is identified as a fragnent data repository (fragnment data
repository) 10 section. The TVA netadata fragnents are stored in the
fragnent data rep05|tory (fragment data repository) section 50 of the data
cont ai ner angectioreRody mrﬁe@m‘@d accoriieg itelenten¢aded valng or fseationridy hBordl e val ue)

for Lhe TvhEhA0A dibRAI0RR hichal BRoalPLAuEAMELER TG 8 HRGINARA 10 the

el ement tabl e section ta contal ner. conclus t he TVA
met adat a f r adpmiified s adkey qmbk)hst (iemtmdeucehist)bgecmche a seaivhaionelr whigierte fi er

| nf or mat i on “ChafrEce i esoBRt B BRo A AR bR T R S LERE0 et adat a

fragment 5 Thectbhnglsectiopy30l sl@Niciatie érbdudente BMesexibhes abewsnopr aposes the
single key .20 index structure for indexing the TVA netadata fragnments

stored in tHentifehpeasit Kehider Sub kepdudsxhaqetion, assection 40 of whigh deconposed of
the key i ndegeddestvaldekgY <deb@lfXid | 5 §th§@(91t"1@nid319rﬂe§l 516¥Ieln@1:d§teﬁb%key—' ndex)

section 20, and the sub key 1ndex (sub key_index) section i nce the
syntax of t Helewentifeblay sechion, arssayertadli of whikh the Bnmdednhhlesm tsgétwnkidly i ndex

o £ od.  HengiPaPRE, 2 ehtfned A5 AEAk) Be SRS A RPBlostence 1o

FIG 6 tWat sedtloustrates the structure by segrrents of the index |nformat| on.
The key index Ii e i S sectlo .10, def i ned t he.si ngl e key

i ndex ~structur eﬁ.b?glsﬁ‘%_er%et {gﬁgmﬁ s & Stf" 2 gy g‘ﬂ%‘&}sdafarrﬁﬂ%sm)’iyt ed. The

li st includqgaghd@ldata tepysitby) @sciibh is0pfdRf tath ta@ntﬁa&rhnalml eank@itteand
identificatign infaormation on the key 30 index (key index) section 20 to be

descri bed | athgridenfifgr #9@?’%04(@9‘141%@}1‘??&@ 8 T mpstidaiedragments de #hei on

I6an or /rrgtR 'on gaga cbﬂzsmgﬁ& ﬁﬂﬁfd@d En RO Mt {28 %R0k 46 Of thiGatSidABR,. 17 Cct 0V2005 |
15 In conclus1on, the TVA metadata fragment is uniquely identified by the

container identifier information (container id) and the metadata fragment identifier
information thandle_value) of the container that includes the TVA metadata
fragment. '

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

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

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

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

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

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



| PEA/KR 2 3.0 4.2004 key, and (2) location information of the single key
—wrthrmthes netadata fragnent. The | ocation information of the net £ 2005
fragnent is expressed in XPath (fragnent_xpath _ptr) in the TVA The
| ocatjon informati op of the single key is expressggj hy HKRY
xpath_ptr) for the relative path within the rel evgﬁfjmzéﬁgégﬁol4rﬂeo
node used as the single key in the TVA The )Path (FEA/MR nBiadBtd 2084nent
is a path to the root node of the TVA netadata XM. docunent, i.e., an
absol ute path, and the XPath of the nodgs used as the single keys, i.e.,
the XPath of the single keys, representS a relative path of the single key
* for the relevant netadata fragnent. The XPath for the netadata fragnment 10
and the XPat key,and t(helosativgl infokayticar & the eimeld ley veithif tlegmeatatx fapdent r '
segnent 11 and a key_xpath ptr' segnmenpt 12, respectively., K F er nor e,
the key i ndexhf;lopatioReintommapon ¢ ‘Pfi[ &by I%%%f{;ﬁo#%e?tn&% RS ﬁem A
i denti ficati gg,d nh0LERn IR i N8 ACHhd RERIon( KX mbACEY) 1REGHIIORe¥ S of each
single key t%gaéoe d’eE%PT@gdﬁl ater (i.e., thé1 cont ai ner ident%fi gf
i nformati on exmadsed nerXPah (Gby_kbathher)cmt te nelative gaihngvithiretles meletast key

~index (key index) section 20.and the key.ind identifier information).
The cont aPne a%‘é‘ﬁto?g}e H?Wgﬁﬁ%isﬁlegﬁngg%&% i ndex identifier
information are strps 8Pathibfake meday fROMERI P ampathSeghe fdot abdd Schk @A ndex
list (key_index_list) section 10 and a ‘;%g_i ndex_i-dentifier' "segnent,

respect i vel y metasan $Wblopiasis o, taggbsopge gayihs KHatk of fsyroferdesey 3 ect i on

20 defined i t}k iogl e, key < t j i

i nformation ﬁ&leep"'}lg%lgiﬁ | hge'tﬁ'}eé %ﬂgéfsth%fs {d\égelt%ggg’ %§£¥éﬁge£%%at%v%§%ﬁh3;§égei n the

respective suinglediey ifordbare{esads rketadata frapeeht. SBetXRatis fod e metadata frdpmenhi ghest

val ue of .the k ng .the val yes of the key mithin the respectiyv

r ange( herl8i né%ls ﬁ}e%tg,f?re e pipsleckey avg stoped A 2 %Wﬁ&k’&?&-g ugegfn,e_maﬁ]d

i dentificati %Hdgﬁ(ei%,n,{ﬁﬁ@ﬁi &@mgﬁt ltgbﬁsﬁgléﬁvéffy i ndex (sub key_index) section
30 relevant to each™ ‘representati ve Key value (i.e., the container

i dentifier infornmBtitmmeso theakese indey ) lish fkest index dish afeptean 4¢ dngludgsttherein t he
sub key i ndex b.key index) segti.on, ' i ifier

i nf or mati on) .1def&§§86rt18fl W&{%eonk%%/ k%ﬂé%(%ggle(%%g%b?ieecé%%%gg)%é%‘osqﬁ%I udes a
30 " keyi ndex kegenbé fléseribediegimgret, theoconsiienr idegtifiereinformatidne(clusyinemie ot

;gg? lt IOLI %(rg lﬁ?g?gornga%{elr gtgrigge Ihlepe%?thle rl‘ceytr ﬂl%e}lc( 8%3;_'_1?19&5 Stliclﬁ(s)ltl 26 lﬁ&&/ the rﬁ%‘? de!ﬂ'c st)

identifier information). The container identifier information and the key index
identifier information are stored in an ‘index_container’ segment of the key index
list (key_index_list) section 10 and a ‘key_index_identifier’ segment, respectively,
and then transmitted.

20 The key index (key index) section 20 defined in the single key index
structure provides a list of information representing the ranges of values of the key
included in the respective sub key index (sub_key index) sections 30, i.e., the
highest value of the key among the values of the key within the respective
range(hereinafter referred to as a ‘representative key value’), and identification

25  information oh 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).

Accordingly, the key index section (key index) 20 includes a

30  ‘key index identifier’ segment for storing therein the key index identifier

information defined in the key index list (key index list) section 10,

WEDED SHEET(ART 34)}




| T Cct ober2005 | T/ KR 2003/ 001410 |IPEA/KR 2 3.0 4.2004 "high key val ue'

— segments 18 for storing therein the representative key val ues of ﬁf&mrzous ,
respective ranges of values of the key inol uded i%&‘t he sub key inde

(sub_key_index ) section 30, and "sub index cont ail /E%ﬁwﬁﬂﬁ&ﬁlﬂ

* "sub-index-identifier' segnents for the identificaty { nformation on the
sub key 5 index (sub key_ index) section 30 (i .e.,aﬁPEﬁMe i&”hAnQOOzl
identifier information (container id) of the container in which the sub
key index (sub.key index) section 30 i stored, and the respective sub key

- index identifier information). The sub key index (sub key_index) section

. 30 defined in the single key index structure provides a list of the val ues
of the key. THigh kistvalfud sdaaents il fofl e®ring dwridid itleateperentative keptvhioes ah 10 t he
nmet adata fragnments corresponding to the val ues. of .the _key (i.e., .the
contai ner i nfeiSP‘?céWeirﬁ?g’iﬁnﬁgt Oy @%!’l‘ﬁai ]ﬂ?é(_r n%caade%fl_ﬂﬁb& Bh&Y B st ori ng
the metadat ag,bragnaass andudde sodenhif i g itkerdabien (hanthe valae) of
the netadata fraghents). Accordingly, the sub Key index (sub key_ index)
section 30 i frobuiddex dlentifsarbsdemeate. foi dhenidprtifisations wéprmation op the et key t herei n

the sub kegy index i.dentifier inf ar i L.ned.in.the key I ndex
(key_i ndeg) 3@8{‘ %@—E@f—lndﬁ&/i?%?%é% @&g?&%@e %ﬁﬁ gfgr éeg?ﬁéégm#%?eé@n t he
respective r geemedfidvet theSortdindr ie whdh, the by lggtindsanbii_Rey ‘indegegovoi s f or
“storing therein the respective container_identifier infor rra%hiéorg

(cont ai ner - i 8§ ioForehemd by weaprative 4R kepiipdex pfrntifist wiprmationa dhe S ke e
stored, and ._ t ' j i guggp ctive
fragnent dat g d%%i%tg fl?e?gi[rﬁ ﬁ% 5 n@gg@ﬁﬁ%@ﬁ%{@%ﬁgﬁ%@gzﬁ %g§}.pétf'lhﬁe S|lﬁglﬁgsekey

i ndex struct aiiet ofetlye trduaywf thedagi The listriathes insbdebidentefication mprmeticsi @ 7

illustrating_the index infqormation...Fl 7a and. 7b .show t he key. index |i st
" (key indéd ||*1“§t‘71€f§€36% ?f&ﬁmeﬁ%F?faﬁsﬁﬁdl%% %1“%" é‘?/%"?‘i’ﬁéi‘iﬁz%e't A S )

the Publishegichiifi® aemididn Pidhiafledd) arati oshtaiddre depRy thodeetadatd he

nmet adata fragnent including the single keys 25 relevant to the Service Id,

the Publi shedraginpass anstthe idenitlins inferesgiom(iaatieoyrliey of thameindadtgyems) 310 as
"shown in FIG 3, i 1 fi.e : Aok y indifis XPat h
“/ TVAMui n/ Pr ogr anﬁggdgél;n%l'lyi g?le?éf%é{?gﬁ}g%gcgil?‘g%y“%%ﬁﬁa oadcanét Evgnt " for
t he ° Br oadcasgubviadéx identifiert ntgrhent Sborseeing nthetaim thef subgheyn indep atidntifier '
segnent | la, and the XPaths to the single keys.of_ the Servi,ce 30 .1d, the
Pl | ShedST, HICHHIOR HEOMALR LatHe PPkPoiden e 2 atiy Bogns
fragment, i.q4.p:r m:%/ﬂh%hpﬁw Qé%éc?ivh RarfgbCof vilues of the key, ‘target_container’
Event Descri pti on/ Publ i shedTi me o ) )
. gegments for storing therein the respective container identifier information

(container id) of the containers in which the metadata fragments are stored, and
‘target_handle’ segments for storing thetein the respective fragment data identifier

20 information (handle value). The single key index structure may be more easily
understood by referring to FIG. 7 illustrating the index information.

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

25  relevant to the Service Id, the Published Time and the Published Duration is
‘BroadcastEvent’ 310 as shown in FIG. 3, identified by a shaded block.
Accordingly, the XPath */TVAMain/ProgramDescription/Program-Location
Table/BroadcastBvent® for the ‘BroadcastEvent’ fragment is stored in the
“fragment_xpath_ptr’ segment 11a, and the XPaths to the single keys of the Service

30 Id, the Published Time and the Published Duration for the ‘BroadcastEvent’
fragment, i.e., ‘@Serviceld’ (311a in FIG. 3), ‘BventDescription/PublishedTime’
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in FIG 3) and "EventDescription | Publ i shedDuration (311 c 1n R 3 5
are stored in the "key xpath_ptr' segment 12a. Il lustratively,

shows a key index (key index) section 20a and a sub.! 20008 G114 10
key index ) section 30a for the Service Id (XPath e gy hgle key: 5°
@erviceld ) of the key index list (key_ index |i st)IPEyJ@ti -1ba4. §6@4 7b
shows a key index (key_inde x) section 20b and a sub key index (sub

keyi ndex ) section 30b for the Published Tinme (XPath of the single key:

Event Descri ption/ Published .Tinme). This single key index structure is
di sadvantageoys. in that it is inefficient to performa conpound condition

search, i.e.,CalénFip DyangnEverDesstintiond YublishedDureipondi(81 lonia, FIS Arersi t can
only support g,si qkey. h,_l.e,.an index search using a key
correspondi ng ?%Hgg%ge%gﬁp%ﬁiﬁglﬁggfﬁtl%% nmet adata fragnment according to
‘the TV- Anytinme spdustfatieey, FiG. 7Eelovexalny ifdex ReP TARE) b2tk S0 M Al St Of
broadcast progra he.grid guide screen as shown in FIG 2, search
operati ons fglgeyt%exf(ig‘g?—ggﬁ-”%{e@. ?3%11%3033@’5 thec¥eryier Ml Peteotpbmsingnéey:Ti e,
are requi red. @sbradid) ol Be Ko kRl (Reyt i}ﬁemﬂ@%wﬁ@n%ﬂdh@%s SAAL,using a
conventional  single key index structdre, =a case where a I'I St" of p?’ogram;
of which a Sefdexckey dndex) segtion I andragwb by 502x (b5 _iadek) sheeioP3bb fghed Ti me

for 09:30 to 500 {4 | ai.ned ereinafter . b .Qf _exapple. In the
TV- Anyti me ms\tfi'lgt(EJI)g@Jasmesdpic;lclg|E f(?%éﬁog%hf% Sgle Eeﬁ?t%e(?%sﬁ“%%ﬁ%kﬁ’re@f &vi ng

met adata rel ated tThi¢ disglpkegirdex kinftura isdiRER5R06s RSthat20is R0 10"

Fr agnent targq%t d for search (BroadcastEvent):

/ TVAmai n/ Pro ST IEPEPPYWY PrRsiioRnbeEds iln TatsPatiBryadesa ot Eventsearch Li st of
search c I tdoQlisi : ' = 430 < . .

Event Desgl;nidptdiogﬂli$i Igﬁsglgilzlgeﬁlég% e{rﬂ%{f gl{p%é&gﬁéfgn@? ﬁga?%hdg\eféﬁl} index geach ngfe2key

i ndex st ruct Uieg cotreapondind wos sparific fiehl dfahd methdata frafibaitnbvgdiiy ROMEMYS Meet i ng
t he desi gnat e[g“ﬁear ctééﬁon.di tions. The, ne hodaiégi |1 be described in detail
“wi th referend8 TG FPESICHRN A REF BBMPEa I R &9 disiay & HstAfPrsdcassagratife si ngl e
key index 30 dnthé Bed fiidSdcrdmRlal Sitbwnas PO OMRedkdh defatioRShor RS Sa1@d 1L r@gnent s as

i nternedi ate .
Service Id and the Published Time, are required.

15 In order to explain the compound condition search using a conventional
single key index structure, a case where a list of programs of which a Service Id is in
the range of 507 to 514 and the Published Time for 09:30 to 10:00 will be explained
hereinafter by way of example. In the TV-Anytime metadata specification, search
conditions for retrieving metadata related to the program list are expressed as

20 follows.

- Fragment targeted for search (BroadcastEvent):

/TVAmain/ProgramDescription/ProgramLocationTable/BroadcastEvent,

- List of search conditions:

507 <= Serviceld <= 514

25 09:30 <= EventDescription/PublishedTime <= 10:00.

In the conventional single key index structure, two methods are available for
obtaining fragments meeting the designated search conditions. The methods will be
described in detail with reference to FIGS. 8a and 8b.

(1) First search method using the single key index

30 In the first method, as shown in FIG. 8a, sets of fragments as intermediate

results meeting respective conditions are independently searched by use of
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results neeting respective conditions are independently searched by use of
T 1TE DE SHEET (ART. 34) 17 Cctober2005 JT/ R 200 3/0 0 14 10 | HA 2 43 oduiidr2005
©4.2004 9 respective single keys for the Serviceld and the

' Event Descri ptionl PublishedTine. Thereafter, fragned/ERHEVik bdd ids
of the independently searched fragnents are obtaied,/ i i nal
resultant set of fragnents neeting the conditions Hﬁ/@{?%w@@@o&
Hereinafter, this nethod will be described in detail with reference to
FIGS. 7aand8a. First, single key inforgmtion and the value of the single

key required for each of the Service Id search and Published Time search

. is designated (S11). The single key information conprises XPath of the
. sear ch t ar getespetiael singlef keyg femthe ferviesdd and thetlgvaniesempiion@blished Hmes ear ch

‘ data f d f _theasi.nal L osati
it ormat on apeererdgtes Redinth BBk R iARe SRl Rk SARAR,

" net adat a fr agregbidined, among which a final resultant set of fragments meeting the conditions
" | TVAMai nf ProgranDescri ption/ PrograniLocati onTabl eBroadcast Event, - XPath of
the Service ReRbigssk viceld, 15 - Value of key of the Service Id: 507<-

- Servicel dﬁc 514. H%%ﬂ%%%}h&éthoﬁhﬁﬂ%%b&ibg&ﬁa &4l HRLEIAG ke XPat h

11 a of the fragnent and the XPath 12a of the Service Id is retrieved from
a key index |7Tastd 84 key index list) section 10a, and identification

information on a key i.ndex .key index), secti 20a.1 5. extr. -4On this
basi s, represent aF Fées%%§/ﬁ?7a’&‘f?§%‘a%6?nﬂfém%ﬁgu“% esé‘% E%’l%&"{“%?g%dﬁa.che. ,
represent ati e ieederiiad 1Ratthiafil) PublheRTind RaGRSs (HQated 9] 1) MR- GHidd) of
val ues of the key in which val ues of the ke¥ak_(507-514) to be _searched are

“included, ar ey eformsion compies KEakof therfgueh taes) metdalRrag@eRt HACEHP havi ng
the extrggt e%fagg&tog& i ée&%h'éée}%mﬂaﬁda&nﬁa P anki S8 cﬁf'tﬁé‘Eih%@ Kephor mati on

on sub Key in ey In secti1on 30a for segnents 14a having the
respective 23odadagisornbtivadithssiogle kérewkley tic50Gad@Offaghiedt.519) rel ated to the
representative key_ valuyes 509' and 519" is extracted. The identification
i nf ormati on of thé%&‘éﬁgfe etp (i .e., the container identifier

i nformation (cont aVgiaididrogRfhDeb@iptibAUrRMmI ddakich Table/BroddcSHEenf, or mat i on
(handl e-val ue) stored in a target container' segnent and
- XPath of the Service Id: @Serviceld,
15 - Value of key of the Service Id: 507<= Serviceld <= 514,
Subsequently, the single key corresponding to the XPath 11a of the fragment
and the XPath 12a of the Service Id is retrieved from a key index List
(key_index list) section 10a, and identification information on a key index
(key_index) section 20a is exiracted. On this basis, representative key values of
20 ‘509’ 13a and ‘519’ 13a, i.e., reptesentative key values which indicate ranges (SOOf
509, 510-519) of values of the key in which values of the key (507-514) to be
searched are included, are retrieved from the key index (key_index) section 20a
having the extracted identification information. Then, identification information on
sub key index (sub_key_index) section 30a for segments 14a having the respective
25  ranges of values of the key (500-509, 510-519) related to the representative key
values €509 and ‘519’ is extracted. The identification information of the metadata
fragments (i.e., the container identifier information (container_id) and the fragment
data identifier information (handle_value) stored in a ‘target_container’ segment and
a “target_handle’ segment, respectively) corresponding to the values of key of 507-
30 514 is extracted fiom the sub key index (sub_key_index) section 30a, and the
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a target handle'" segnment, respectively) corresponding to the values of key

of 507 30 514 1s extracted fromthe sub key index (sub key_index)ys }&%

- 30a, and the 17 Oc6ober2005 I M 200 3/0 0 14 10 IP_E%{ERE‘%?. 0 4 Zé)gj F
rel evant retadata fragnments are extracted by usingl Qﬁc{e@ 1

identification information (S 12, S 14). For sealEBA/§ thSP% {%Q Ti me

as an exanple, the single key information, i.e., XPath infor t he
. search target nmetadata fragnment and XPath 5 information of the single key,
and the value of the single key are exppessed as follows. - XPath of the
fragment: /TVAMai nt ProgranD escription/ Igr ograniLocati onTabl eBro adcast Event,
- XPath of the Published Tine: EventDescription/PublishedTine, 10 - Val ue
of the key ofelévaat Rithldhia hgbmintse areO&tiatted Byendine slor eptdcted/ ideRiflehiiehedTi me
© <=10: 00. Metadata fr@gggﬁ corresponding to the val ues of key of

09: 30- 10: 00 HHermadep t hrough the substantially sane steps as in the

Service |d sear Chp§SeddhingthbPublishEl Tithd hE A 8GhIpRY) (R INMREIRy B rRatohact ed

. metadata fragments for the Service Id and the 15 Publi'shed Tine is
" perfornmed, and, ¥Paiainforoptioorafofhenstasdhatagstr myindaes fragment pasl Xk t o t he

grid guide screen shao in_F 2 a fhnal.result 16). (2 ond
- sear ch me? ho ﬁlg]i‘aﬁl&nt € esflﬁlélle'eck eﬁféf}g fﬁh e‘>’<abllen°¥ ﬁhé’ %%%%gyﬁ% ﬁ)éjé%ss?%ﬁ%s

" fragments ar gleear ched by use of only one (for exanple, Service Id) of the
two single keys related to the search conditions as 20 illustrated in FIG

8b (S21-823), and'gﬁﬁ@of%ﬁa%‘ﬁﬂ%nts of which the Published Tine as anot her
search condition, ,ﬂa ﬁ“ﬁ’fﬁ%W&ﬁPgﬁ/g‘gﬁ%?%&%%abl%??aﬁ@gs%’tcﬁ‘g fromthe

searched fragnments ( nce in resultant fragments obtained
t hr ough t he sear chXisthofjthePablished ffiand: BrentBeseglpto(PytdishesiTirsejal | y very | arge

i n nunber, these search pethods usin the, single key index.structure
are not &Pficient: YaU ngﬂﬁ %EJE q%e#‘ﬁg%{bﬁg?eﬂggm}ﬁ Irb%a%o'(@réwﬁ?‘?’?mfm{? ange of
t he rel evant pggl€Bmkd=q4-60.0bt ai ned as a search result, independently of
t he range of the Published Tinme, and prograns in the relevant tinme range

for all the Servi Metaddis fragmenlstcarpmgnding fhtheswdies f key of P9:30H8:08ia5% of the
search extracted through the substantially same steps as in the Service Id search (813, S15).

The intersection between the extracied metadata fragments for the Service Id and the
15 Published Time is performed, and metadata of common metadata fragments are
provided to the grid guide screen shown in FIG. 2 as a final result (516).
(2) Second search method using the single key index
In the second method, the fragments are searched by use of only one (for
example, Service Id) of the two single keys related to the search conditions as
20 illustrated in FIG. 8b {821-823), and only the fragments of which the Published
Time as another search condition, that is, between 09:30 and 10:00, are selected
from the searched fragments (524). |
Since intermediate resultant fragments obtained through the search using the
respective single keys is usually very large in number, these search methods using
25 the single key index structure are not efficient. In the first method, since all
programs in the range of the relevant Service Id are obtained as a search result
independently of the range of the Published Time, and programs in the relevant time
range for all the Service Ids are obtained as the search result, the size of the search
result may become very large. Moreover, since the calculation is also complicated
30 in the process of combining the two intermediate search results large in size,

overhead in the receiving apparatus is considerably increased. In the second method,
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result nay becone very large. Mreover, since the calculation is also
conplicated 30 in the process of conbining the two internedi ate seachn——b—
results large in size, overhead in the receiving ap}%aratus is cd QF%FWy

increased. In the second nethod, A iE DEU SHEET ( jKRSQ}JQ]g,O@}Per%ZP

i v/ KR 2003/ 001410 IPEAKR 2 3. 0 4.2004 11 one |nU%@ZK§ 2%§i ét ould

be additionally filtered by the other search condi 42 t he

conmpound condition search using the single key index structure may cause

heavy overhead in the receiving apparatys. Additionally, when a search

condition for a.single key is input, location information on a field of the

search 5 condition in the netadata is determ ned and the determ ned

| ocat i on i nf opneeimiconediate resultrplaoubibe aﬁdk@alﬂ}nﬁb&ruhbjﬁm oithmﬂsdswchl«mddiﬁﬁﬁlex li st

'so as to sear&QnS%hgeg espondi H% ‘fﬁ%ﬂ nhsuch case, verhead is
ArTsHn dF BOTH XPATHY" PEehismes %F‘g?gleﬂiﬁ SEREIRE OF

caused since cornpar
| NVENTI ON' Accaeglcagh neavgmvme@pmmé rekHi9inBa §ﬁ§fbs l Rﬁﬁﬂbﬂﬂ'f} w&-ﬂ @se(afcﬁv' de a
mul ti-key index structure of netadata use a conpound condition
search for i nfdifiepifena singleket isripput, mmqiﬂelﬂffﬁslﬁém Omfangfﬂé of itlass geatch
invention 4s 1 of. th rret adat a
usef ul forjth%&ggf(ﬂ%%% Ig%t%%tt{]ggiﬁ %‘P'Hl c?ltnl’{él'gilegﬁ’% gﬁd %cggonc e ung Sa et hod
of searching dcmnparddaommjz adammtions inde ke indad listes 0fo tdarchibs &dﬁsﬁondmgnd a
sear chi ng appgaratﬁ_g UEI ng the sa Still (Erlot her aspect of t resent
invention is RS GosonAn Pverhead i spuseds Singr FomRATinpi PE bafh X%aég‘ilsa part
of the key |]55‘c@§55q?'g|on that is, location information defining the keys,

. 1s expressed as a 20 predeterm ned code. Additional aspects and/or

advant ages of the present invention wll be set forth in part in the
descri ptiﬂp whi ch foll ows and%gmmwi ous fromthe
description, or nmay be |earne i nventi on. To achi eve the
above and/or ot herAasmkmis a0 aspéi’ ofrtls pitkent ivRtOOD ol fe¥ide iaSmulgrRyi ded an
"index structure for mstadata divided into fragnments, conprising a [ist of
25 mul ti - keysD@f SRCEET plaagiadaip st @mwgﬁo@h%wahf@ﬂnfpmatmt adat a,
and | ocation iqdpesamtion for defining a multi-key of the list. The index

structure may further conprise values of the nmulti-key and identification
.information of theAnother aspect of the present invention is to provide a method of providing

15  indices of the metadata useful for the compound condition of information on the
contents, a method of searching for the metadata using the indices of the metadata,
and a searching apparatus using the same. Still another aspect of the present
invention is to provide a multi-key index structure where at least a part of the key |

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

20  predetermined code. Additional aspects and/or advantages of the present invention
will be set forth in part in the description which follows and, in part, will be obvious
from the description, or may be learned by practice of the invention.

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

25 multi-keys which correspond to a combination of fields of the metadata, and
location information for defining a multi-key of the list. The index structure may
further comprise values of the multi-key and identification information of the
metadata corresponding to the values of the multi-key., The identification
information of the metadata may comprise identification information on ones of the

30  fragments of the metadata corresponding to the values of the multi-key.
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nmet adata corresponding to the values of the nulti-key. The identification

-informatron of the netadatfa nay conprise identification infornmation_on ones

of the 30 fragnents of the netadata corresponding to the val ues of ¥/tQgtsber2005
mul ti-key. V Cctober2005 .1pA ~./ 0 4.2004 12 The if § ?@r@

further conprise a sub-section including ranges ofr‘g%i%g@%%h@ &jﬁ%ilgey
and identification informati on on ones of the frag of o 4t a
corresponding to the values of the multi-key, and a section including
representative key values representing fhe respective ranges of values of

the multi- 5 key. The list may include identification information on the
section, and the section may further include identification information on

‘the sub-section. Afheliadest stactupamby Gfrthieheorhprisata sah-sectioarinadndignranpys dfe -

.expressed as a,predet ermned cqde. .The., l.ogcation informati on may caonprise
oeat on i n o ORI Aot ETRE: ORI FICERPENE Sobat | on
.information Ofhe iniadatsl dorreiRUdME kAR JaRs bF BRBMt-kel NardNOS086n indBARE . t he

| ocation information may be expressed in XPath. Each of the represéntative
key val ues neigPiseeniative kae valnesmgpickrating gherresnsoiingi trages o geluesf ofithe oudti-of t he
mul ti-key. Thlgegrepresent ative key value may be one of a maxi num val ue, a
m ni mum val ue of an internmedi ate val ue anong the 15 values within the
predet er m ned rangmhe T$temaetisdadeaidentyfidagoneifotadtidnasn def kddeh,i md tHee TVA
Forum To achi eve the above and/or other aspects of the present invention,

there is profraymaybitier nplifeidentification intoringtionen ﬁ’éé?%s%ﬁ%-déﬂleﬁ%ﬁtao

T ragents, CopRy beitocotBhURRrALIOMILA b EYFessB0 s bR g8, ko et i on

of the" netadata correspond 20 tot eys, wherein
t he mul ti - keybcgmnria®poattntneayscoopms loaitionrinfoghationalf dSragmenthisclndih@thet a. The

i nd tryct furth . |ist.of t. ti-keys. The ind
sttt ur ey ARt dsHin GETRBLE e PRIt iR P e g R e
mul ti-keys, Wapegithe Rlatidadstordatibambayte dkpRsde@GakPan. i nformation is

expressed as a predeterm ned code. The identification information of the
net adata 25 may co#shi 8k theigspresentabive oeyi NelseamaYorbeor v agrongnthe

R e

Wth respect e values o

‘mul ti-key nabe cengfrd mexifnuel vidue| kimink®im kdue okan) inimediate velbedambag thisi ch ar e

prioritiz ?Sd values within the predetermined range. The metadata may be metadata as defined in
the TVA Forum.

To achieve the above and/or other aspects of the present invention, there is
provided another index structure for metadata divided into fragments, comprising
values of multi-keys, and identification information of the metadata corresponding

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

25 may comprise identification information of ones of the fragments of the metadata
cofrespondjng to the values of the multi-keys.

With respect to comparison of the values of a multi-key in size, the multi-key
may comprise fields (k1, k2, k3...kn) of the metadata which are prioritized
(k1>k2>k3>...Kn), and the combined fields may be compared in sequence, starting

30 from a first field having a highest order of priority, wherein the values are compared

on an arithmetic basis whete the values of the multi-key are numerical or ranked in
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(kI >k2>k3>...Kn), and the conbined fields nmay be conpared in sequence,

starting 30 froma first field having a highest order of priority17mﬂe:reea'uus
the val ues are conpared on an arithmetic basis vvherz@ 'val ues of the
nul ti-key are numerical or ranked in AVENDED SHEET 2084314 Gndbdr dod 1
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val ues of the nulti-key are al phabetical. First and se@n?va@%%@@@h

mul ti-Key may correspond to (al, a2, a3...an) and (b 1, b2, . bn),
respectively, and the first and second ygal ues (al, a2, a3. an) and (b1,
b2, b3 ...bn) of the multi-key may be determned to be of the sane size

where there is no 5 field having a different size. To achieve the above

and/ or ot her lesipggighical ofdliewjxre slentaluen o itiei mui}:i—keblearaaalplsabemavaiﬂﬂc#ndt il

“anot her index structure for dat a di vi ded |n me ising a
key index |i s*’tec%ntgc‘f"’ﬁll?ﬁ Oéé%mr@l E@’ gy | cQIreHpnGy Eﬁ l?%y% %‘écﬁ’i‘dr@fﬁg vkey

- correspondi Ngy3t Obf), LGFERHRAS, 1288 1R firki £lddScdRl valies (mt alaB a,anPakPip1] BEjex

section, and a 10 sub-key index section, wherein for a mul ti-key of the key
index |ist, thie buleftheynuliikarmay de detomnieestio b obthesametizs whero Hletis 10 t he

“mul ti-key and | £l nformati on on ones of the fragnents of the
net adat a csgr r%%%gnén%a&ﬁgmgﬂsézeval ues of the multi-key, and the key index

'section conpri ses Teephise feadbove akdyr mrm@ctsrcé‘pheﬁmm iyettive, thegpisct i ve
ranges of val ues CLthe rrultlmléﬁ% 15 The kgé dex Iléit .sect.ion nmay
further conpri@deyhlli gppthess t TGt o ?t’i"‘ fhglitifed dafe | a@?‘ais’ wher ei n

at |east a pagdypi Ok 100 sd bR EOREAHDE 4 Hst PHMIBISPY edh Aulti-ke
predet er m ned otgaggismﬁ eg ﬁl eve 'fce abov%lsglglkd/or ot her agﬁgcts of t

present i nvemmapon&hgrt@apsmblpam Qféﬁlfb @mmmt@datas a&dn bndex ﬁ@@blmmrléént ai ni ng

d f f d
? r agtrgnts ts{dJ'? L%lmﬁﬁg’ideﬁrsg%onga&?’ﬁmsgﬁr ch™ 1ﬁ1§’9r gfsn%‘?‘glh\é ﬁfee%dgfl{ ﬁe above

and/ or ot her RapegbioRl cduliRisey Qﬁ%@é olfns)téﬂﬁséldihthet hﬁ[tBk&ySancDﬁdI:\rﬂnﬁedma met hod
of providing an index structur metadata divided into fragnments, the

“method conpri @qua'mlmn enen gf thefiagmerss ohilie pieiadaipcoreipPRURG idhe yalpes of
combi nation o ﬁbgéﬁey 4 e EY qgci’etxasecﬁ&g cbf 91‘%%&6301% SRR e NvAlds

deflnlngarm of the Iist fiuther Conprise
provi di ng val up&s@hngﬂereﬂpbcmve kangeswiivvalues of the multi-key.

15 The key index list section may further comprise location information for
defining the multi-keys, wherein af least a part of the location information is
expressed as a predetermined code.

To achieve the above and/or other aspects of the present invention, there is
provided a computer readable medium containing a data structure for storing an

20  index for metadata divided into fragments, the index provided to search the metadata.

To achieve the above and/or other aspects of the present invention, there is
provided a method of providing an index structure for metadata divided into
fragments, the method comprising providing a list of multi-keys corresponding to a
combination of fields of the metadata, and location information for defining a multi-

25  key of the list.

The method may further comprise providing values of the multi-key and
identification information of the metadata corresponding to the values of the multi-
key.

The location information may be expressed in XPath. At least a part of the

30 Jocation information is expressed as a predetermined code. The metadata may be

metadata as defined in the TVA Forum.
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i dentification information of the netadata corresponding to the val ues of
the mul ti- Key. The Tocation informati on nmay be expressed i n XPar Octob&tz2005

| east a part of the 30 location information is ex
predeterm ned code. The netadata nay be netadat a‘g%ﬁﬁgﬂqgg’f‘@ @h% 4’\1‘\0
Forum A :~ SHEET (ART, 4) 17 Cctober 2005 KR2003/00 DQA?K
4.2004 14 The nethod mau further conprise providing gE@{JBﬁR SEC Tpnat 2gQJ4d| ng
ranges of values of the nmulti-key and identification information on ones
of the fragnents of the netadata corregponding to the values of the
mul ti-key, and providing a section including representative key val ues
representing the respective ranges of values of 5 the nulti-key. Each of

. the representati véhkmemoalmmsﬁ&iﬁeﬂow@huepmam-m(lsremphdﬁ{gnglges ange of

val ues of the rrultl- e Tere tatiy val ue e one o

- maxi mum val uéf valugs ¢fi Aty e rﬁahg Fﬁ%‘&f‘%ﬁ’%%ﬁ‘i‘?ﬁ@ ﬁ’r?&?érmf %al ues

within the prefeleilchedpbRigeio tillQVAiaesamh@&ﬁuﬁ-ﬁ? ahoyR ARl Qgecﬁbﬂ@erf
ed

aspects of the present invention, there is provi ahot her  net hod
- provi di ng an ihdlading spresetiative e rvalves wprsentidighel eegpdcHvo rangesayfriehies of t he
met hod co rgﬁ ﬁ¥PKOV|d|ng val ues of nulti-keys, and providing
-i1dentificdti “¥ation of the metadata corresponding to the val ues of
the nulti- keys, wWaeH 6f thetiBmresBatative keysau@ris%smmam@ngatheoﬂhespaﬁm@ of
fields of the netadata. 15 The npet hod y further conprise a list of the
mul ti - keys. ngen%ft w&ms phyhe grdtikey- J@ﬁﬁwrg@nﬁpm S| ﬁglu? et e o Brnat i on

for defini ng, sgﬁ%ﬁn on

i nformation |s expresse as a pregb?aelfﬁrﬁéﬁg %:tgg%l%%;h ﬁgtgrégiﬁ}l%sﬂglgj#on

i nf or mati on ahe prladeteraiiedatmenay corrprl se identification 20 information of
ones of the frag of .th corresp to.th va ues of t he
mul ti - key‘g. W t hn&gﬁﬁ@@i’e a@BYﬁ:)%f?i? B ASRERR ‘\?g'i‘ pigscg inge

si ze, the nulgrbvili@anotiRy m%ﬂﬁﬂrofgﬁvid@é 65 irfdkk strikcfure Kot methdiia diﬁud%:@@atm%t adat a

which are prioritized (k]>k2>k Kn), and the comhined fi el ds may be
conpared i n Stagmencethegnethed pepoprising providing values of multi-keys, and providing

identification information of the metadata corresponding to the values of the multi-

keys, wherein the multi-keys correspond to a combination of fields of the metadata.
15 The method may further comprise a list of the roulti-keys.

The method may further comprise providing location information for
defining the multi-keys, wherein at least a part of the location information is
expressed as a predetermined code.

The identification information of the metadata may comprise identification

20  information of ones of the fragments of the metadata corresponding to the values of
the multi-keys. '

With respect to comparison of the values of a multi-key in size, the multi-key
may comprise fields (ki, k2, k3...kn) of the metadata which are prioritized
(k1>k2>k3>...Kn), and the combined fields may be compared in sequence, starting

25  from a first field having a highest order of priority, wherein the values are compared
on an arithmetic basis where the values of the multi-key are numerical or ranked in
lexicographical order where the values of the multi-key are alphabetical.

To achieve the above and/or other aspects of the present invention, there is
provided still another method of providing an index structure for metadata divided

30 into fragments, the method comprising providing a key index list section comprising

a list of multi-keys, each multi-key corresponding to a combination of fields of the
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25 froma first: field having a highest order of priority, wherein the

val Ues are conpared on an arithnetic basis where the val ues of iﬂ@ per 2005
mul ti-key are nunerical or ranked in |exicographical order wher r

val ues of the nulti-key are al phabetical. To achi PIE/EKh@08b%vE (rfdlod pifher
aspects of the present invention, there is provi degyﬂzgkl nzgg)t({je rﬁéﬁod

of providing an index structure for netadata divide i *f a‘% ,

t he net hod conprising providing a key index list section conprising a |list
of nmulti-keys, each multi-key corresponging to a conbi nation of fields of

t he AMENDED SHEET (ART, 34 17 COctober2005 PCT/KR 200 3/ 0 0 14 10

. IPEAIER 2 3.0 4.2004 15 netadata, providing a key index section, and

provi di ng a smdtadasy provitixg adeyiindex seoti@t, and providiag MBubikek dydeaf settivm, key

i ndex list, the suh-key jndex secfion _copnprises .rapges of values of the
mul ti - key and"’q}e&’é‘h??rf"ﬁ e qfﬁﬁ%i‘%’tnﬁ%ﬂ%nthéﬁ%'}{%ﬁfl Pk SSCFipIh GARRPIISSS of t he
met adat a cor ngsRERENAGe! Of M mil-ES aRf ideherditbh IMEMOQ%$&§ dfGHc S | ndex

section conprises representative kéy values representing the respective
ranges of vdiagesnisfof theanstadata cokesponding tk the vialudesd the stultskext pwhthadyy f ur t her
conprise l.ocation information for ¢ defining the multi-keys, wherein at

| east a part ‘BICREORSERPIRGS [TRFSPRARYG K5 VFLeS IRIP Rl e PeIE PR dME R ni ned
code. 10 To aghhlessofthemaliceg. and/ or ot her aspects of the present
“invention, there is _prqvided a nethod qf searching for netadata divided
into fragnents, udPpgenAngexdist seqtionimgy Aufhes corgpriss loegtiop aplormatpn) e at i on

i nf ormat ion fRhndlelhoingd ,%ﬂe‘iéiﬁ‘?ﬂ?ﬁéaskta;'ﬁart BEUAIP TGO LlsSintilon G8T Chi NG
fromthe index of "the nmetadata, a multi-ke correspondi ng to search
condi ti ons ofexpresspdbs mpiedaearnifedfdodé.ds of the netadata, and 15 extracting a
fragment qof the adat a ysi t he searched nul.ti-key. The searchi,ng of the
mul ti-ke %may conpfi® e&ee#]@raggﬁ Mmgqr gRgets jof s Presenb IV euePe s S ifi ng t o

the fields OIpréﬁ@ed%eﬁétﬁbd 60Rching T bthdhid GBS Intd Bradhiuts, ﬁﬁhgqﬁmex and
searching for the nmulti-key corresponding to the location information wth

respect to t tevinzellgsobhultiteys et lokativorufornsien fordefining themubihkerg, ¢ t he
mul Ui - key My, GONPIL 58 SEAT RN, 863 1AL, Ofe e rdllitd K GhulTRE} i NG the

search condi tTons. ' ng<o he value nmay conpri sé searchihg for
the val ue amedgesponding to search conditions of a combination of fields of the metadata, and

15  extracting a fragment of the metadata using the searched multi-key.

The searching of the multi-key may comprise determining location
information corresponding to the fields of the search conditions with respect to the
metadata, and searching for the multi-key corresponding to the location information
with respect to the fields of the search conditions. '

20 The searching of the multi-key may comprise searching for a value of the
multi-key meeting the search conditions.

The searching of the value may comprise searching for the value among
values of the multi-key from the index, and the extracting of the fragment may
comprise extracting the fragment of the metadata using identification information of

25  the fragment corresponding to the vale of the multi-key.

In response to a plurality of values of the multi-key meeting the search
conditions, the extracting of the fragment may comprise extracting ones of the
fragments of the metadata corresponding to the values of the multi-key meeting the
search conditions.

30 The searching of the value may comprise searching for a representative key

value meeting the search conditions, among representative key values of the index
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val ues of the nmulti-key fromthe index, and the extracting of the fragnent
- may —comnprise extracting the fragnent of the netadata using identificati
informati on of 25 the fragnment corresponding to the I oé &e} ﬁg@ﬁ
In response to a plurality of values of the wltieké&moi g} 8 rk
conditions, the extracting of the fragnment may conp xt ta of
the fragnments of the netadata corresponding to them/ﬂz;?{ggs %gtq)lyrgﬁ@i key
neeting the search conditions. 30 The searching of the value may.conprise
searching for a representative key valye neeting the search conditions,
~anong representative key values of the index AMENDED SHEE |I' (ART. 34) 17
Cct ober 2005 /1M 2003/001410 IPEAIKR 2 3.0 4.2004 16 corresponding to
ranges of valcoesspofdinhdieo muged ok eylpnesaofiths eaultiiengarddoseatdhimgvial uiee valnong a
range of values corresponding to the representative. key value. To achieve

t he above an&PBFng%FOg?g‘?éggﬂﬁgPo? tﬁ&%%@ﬂ‘fes‘? AkFOHMS here is  provided

. anot her nmethod of Tag@RieW e ab&¥e FRIAGEA asheMs G€thel RéRnT AGHIBAL BereU$i NY an
5 index having a list of nulti-keys and | ocation information for defining

"the nulti keytovidedanpibetmethedapicrshing fergpstedatandjvidedinte Heemaentfeusing an he

» metadata, .a value of a ..nul.tj - corys nding t.o seanch.copditi.ons of a

conbi nat i 8 n (ﬁde iBras ao]ﬁsq?oﬁénulﬁb%%%gdaé’tdaﬁgﬁﬁ ]Iéf%'?ﬂréau@tn i tﬁgdgé}%“?%{ghﬁeﬁn‘?ﬁbf t he

met adat a’ cor rkegd eRthéiod eonigidingeaircliag fromathe thded Of 1ho nictRlpANS @alh®ofa

plurality of values of the nmulti-key neeting the search l;?fonﬁitiot{;s, t he
fig ag

extracting ofikey cagespandingyo searplt ceudians rofc cogbpaian & offthe, ynent s
f the netad ] . Magnen
o1 Lhe el a0aldadifl BP B&ﬁéﬁac Iexgkgeathﬁ%ﬁ:glg o&f%élﬁétf@a&a & sPatldidle & qYe BBRRELEQY the

search condi tions ove and/ or er aspects of the present
invention, thehle. is 15 provided still another method of searching for

met adat a di vi ded into fragnment he t hod .conpt.isin ccessing .a list
conpri si r@ a pl urzrf F?W%f?%o%ﬁ“ﬁﬂ &h yalgps og&ea%.ﬂ%ﬁﬁﬁyngsm%gﬁe%ﬁha
fragment and cb@GAédsOfhd Bkt 0o hed&hghttnat coppdk dxoactigeynewidfither t he
fragment, and sear chi ng fromthe list, a combination corresponding to

search condi tiagmsnigfof the meadata eaprsspapgingfto theevalust ghthe anulggesrmectfgttiod nay
further corrprsgﬁghgaﬁi{t%ﬁg_i ng one or nore fragnments of the

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

15  provided still another method of searching for metadata divided into fragments, the
method comprising accessing a list comprising a plurality of combinations of
location information on a fragment and location information defining at least two
key within the fragment, and searching from the list, a combination corresponding to
search conditions of at least two key of the metadata.

20 The method may further comprise exiracting one or more fragments of the
metadata corresponding to identification information on the metadata identified by
the selected combination.

In the method, one of the location information on the fragment and the
location information defining the at least two key may be expressed as a

25  predetermined code. .

T'o achieve the above and/or other aépects of the present invention, there is
provided an apparatus for searching for metadata divided into fragments, using an
index having a list of multi-keys and location information defining the multi-keys,
comprising an input unit receiving search conditions, and a control unit searching

30 from the index of the metadata, a multi-key corresponding to the search conditions
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net adata corresponding to identification informati on on the netadata

rdentified by the sel'ected conbination. in the method, one of tH | ocat i on
information on the fragnent and the | ocation inforn'gtion definid§ r299s

| east two key may be expressed as a 25 predeter niddkRo2M 374 Qdhikde 1tbe
above and/or other aspects of the present invention]pg, e 0 Vi an
apparatus for searching for netadata divided into frlgmt 525‘&5&;1‘3 gﬁaa
‘index having a list of nmulti-keys and |ocation information defining the
mul ti-keys, conprising an input unit rgeeiving search conditions, and a
.control unit searching 30 fromthe index of the netadata, a nulti-key
corresponding to the search conditions 17 Octuber 2005 FI CTAR 200 3/0 0 14
10 | PA'/ KR 203 cotnbinafion 4f fidldoéf the metathitm and oxirasfing 4 fhgiserd bf tha enetmtiadat a,
"and extractin .atgraq%gﬁn# of the nmetadata wusing the searched key. The
control unit ﬁséﬂg e3Pt K%Y val ue of the multi-key neeting the search
condi tions andng VEHeURstrOlf urfithBayRbaich fhey viliOat hb eriltlleXmedd BxXiaagt the

fragment 5 using identification information of the fragnment correspondi ng
to the val ue emditiess ameng valpesyof theympliideesyrfaan the index, encheritragt the fingineets of t he

Y e AR e RGOS O 0 T

mul ti - key neemithigkdyhe search conditions. 10 The control unit may search for
a representative value neeting. the search conditions, anmong representative

val ues of the i ndd® EHOPEsFoARHEIY P e Liohe npfivrer meetinh dentfatch. key,
and sear ch T Ogorfififiny tht! SoRANGiAaG MR orlllo G HGBHERSRPTAL Nyt e

representative key val ue. ocation infornmation nmay be expressed in
XPat h. 15 At -cortespoatling ipthetvalues ofithe inpliakeyoneeting the sear¢tocondiiipnbhe expressed as

a predeterm ned de. T ta dat y be netadata. as defined in,the TVA
Forum Toﬁi\chi eve ecogggl\e/'émngﬂ’&?’ﬁargq E%ra ERIFERIAE R %&ﬁ?%enti on,
there is proyndRRndNRARMS reploRAtAke Saluey of BRI BBéx Borfedpordbipadatadedi off ded

into fragnents, usin 20 an index having a list of nmulti-keys and | ocation
i nformati on deinas; qafg eh@u%kﬁ,_quygqarch for the value among a range of values

corresponding to the representative key value.

The location information may be expressed in XPath.
15 At least a part of the location information may be expressed as a
predetermined code.
The metadata may be metadata as defined in the TVA Forum.
To achieve the above and/or other aspects of the present invention, there is
provided another apparatus for searching for metadata divided into fragments, using
20  anindex having a list of multi-keys and location information defining the multi-keys,
comprising an input unit receiving search conditions, and a control unit searching
from the index of the metadata, a value of a multi-key corresponding to the search
conditions of a combination of fields of the metadata, and extracting a fragment of
the metadata using the searched value. |
25 The control unit may search for the vaiue of the multi-key meeting the search
conditions among values of the multi-key from the index, and extract the fragment
using identification information of the fragment corresponding to the value of the
multi-key.
The control unit may search for a representative value meeting the search

30 conditions, among representative values of the index corresponding to ranges of




conprising an input unit receiving search conditions, and a control unit
searching” fromthe index of the netadata, a value of a nulti- k(ﬁy 2
corresponding to the search conditions of a conbination of fiel d%mg? Qoﬁe

metadata, and extracting a fragnent of the netadatgT/ER P00t De/ F dh4d] (
val ue. 25 The control unit may search for the val uem[meﬂk'};f%
neeting the search conditions anong val ues of the Kk g 4

i ndex, and extract the fragnent wusing identification information of the
~fragment corresponding to the value of fhe nulti-key. The control unit nay
search for a representative value neeting the search 30 conditions, anong
representative values of the index corresponding to ranges of 17

Oct ober 2005 fvalids KR2BO 3nil6d4E0and REALE 0B Zhe3 vBlud . 20004 4 Ganvg vBsvaliks t he

mul ti-key, and search f t he val ue anong a range of values corresponding
to the repr e§8ﬁTS§P‘?‘§‘égtR3§f‘f'mP‘ﬁs?'ga§‘§8 ® to a plurality of values of the

nul ti-key neetingnf R@p&Ransh phailith bf 9ffes b ereCRANKLIRY MBling"BY s8¢t act ones
of the fragnments of the netadata 5 corresponding to'the values of the

mul ti - key nesendigonshéeseamiroh ugib eyt porrst opes ofethst fizgmpatst obbthet hetadade at i on

i nformati@n XP{. € e m ned. e, . The apparatus may
further c rrpg?%ees%g%%@zﬁ@? \2"’3“%8?@%&@@?&% Wga}qggg%%gg?%ﬁg%d the i ndex of
the nmetadata, a Sholcage pad df tad VLAt ihfoan@ion nidyexprbadat a padddicidiged 0 i ndex
of the metadata, and an output unit outputting the search result by the

control -unit 4 achi eve the above and/or ot her aspects of the present

LS e 1 PR Kbk kit St gt el e |

nmet adat a di vi ded int ragme , sl ng an avin
mul ti - keys andd theciati¢:oof the inmatadata, e stalagei withgjorirgethdSinnthe mistddetasandaberpr i si ng

an input .unit_recei,vin arch conditigns, of.at,|east t keys f.the
net adat a,lHandl'1 X@gmer ‘%a fmcg%? 8@??% C{fol’l%%tg‘gltpﬁeaﬁ%ﬁﬁwsqyﬁée 8""8’1"& ality
of conbi natiygns of location information on a fragnment and | ocation

information defining at |east two keys within _the fragnment, a_conbination
correspondi ng to tR&chigesihe BbewRId{ar GHisT aspgety el thegesenl wystions thereder nay

extract one %Eoﬁa)é’desﬁjlraigﬂgpéﬁmﬁfmstfgleség?c%ﬂq%afof‘metadata divided into fragments,

using an index having a list of multi-keys and location information defining the

15 multi-keys, comprising an input unit receiving search conditions of at least two keys
of the metadata, and a control unit selecting from a list comprising a plurality of
combinatibns of location information on a fragment and location information
defining at least two keys within the fragment, a combination corresponding to the
search conditions.

20 The control unit further may extract one or more fragments of the metadata
corresponding to identification information on the metadata identified by the
selected combination.

One of the location information on the fragment and the location information

defining the at least two key may be expressed as a predetermined code.

25 _
BRIEF DESCRIPTION OF DRAWINGS ‘
The above and/or other aspects and features of the present invention will
become more apparent from the following description of preferred embodiments
given in conjunction with the accompanying drawings, in which:
30 FIG. 1 is a schematic diagram illustrating a concept of a general PDR;

FIG. 2 shows a grid guide screen in a general EPG application;
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corresponding to identification information on the netadata identified by

the selected conbination. One of the |ocation information on the 17 0agEeEnds
and the location information defining the at |east f

expressed as.a predeternined code. 25 BRI EF DESCRIfH /@ éﬁdm%ﬂao
above and/or other aspects and features of the preseif en

become nore apparent fromthe follow ng description OEEAp/rme{fe 30% 2004
_enbodi ments given in conjunction with the acconpanying draw ngs, in which:
30 FIG 1 is a schematic diagramillustyqating a concept of a general PDR;
FIG 2 shows a grid guide screen in a general EPG application; AMENDED. .
SI1EELl. (ART. 34) 17 Cctober2005 .J/K1 200 3/00 1410 IPEAIKR 2 3.0
4.2004 19 FIG 3 G blatdéckdisgam iistrhtivgf« sbuctuge of gehéralohetadatofefpeder al
~met adat a defi netg F@y t he TV-Anyt| me Forum FIG 4 is a schematic di agram
i |l ustrating & BOREEHYIBIE B9 Rheral fragnent defined by the TV-Anytine
(Forum 5 FIG 5 i %18 $&808ehfii6 apgraMiiukdaia Eraa&dneﬂ)t%f‘& WBERE iBdmént gener al
.container defined by the TV-Anytinme Forum I's a block diagram

i | lustrati ng defingdiyethe SVrdmytimecstagimnet adat a enpl oyi ng a conventi onal
single ke concep GS, 7a apd .7 I tra

"I ndex str cture O%VIG %lsatg%hﬁ gc glr"il afl {s?lélgtrm%%igr?gco%?%%gg% %?g?rﬁl con%am

convent i onal @ﬁﬂgi@theyvsmm}?dfblﬁ;s 8a and 8b are diagrans |IIustrat| ng
searching nethods for netadata using.the conventional si ngl e keéﬁscherre;

FIG 9 is a block é@aér&nﬁb?‘ﬂ‘sfl’fﬂ&%g uelingdan iagexy siuptee off melddat a based
on a nulti -%%IW%Z&&%&%EQI q:gm%ﬁpodl ment of the present invention;

15 FIG 10 is agraml U rat] an index structure of netadata
and a searching piG8e8s andﬂ’cgatehblonhldmgrm ili;xstrairg ae dudedti stopctuoe s
enbodi ment_ of t%\@{ resent .nvention; FIG 11 | 5.8 b] ock. di agram

i 11 ustrathfhg et ao“FafﬁlP’B%P’iﬂ’F??a uF‘H%FE%%VSBtFOM single key scheme;

FIGS. 8a and 8b are diagrams illustrating searching methods for metadata

using the conventional single key scheme;
FIG. 9 is a block diagram illustrating an index structure of metadata based on
a multi-key scheme according to an embodiment of the present invention;

15 FIG. 10 is a block diagram illustrating an index structure of metadata and a
searching process using the multi-key scheme according to an embodiment of the
present invention;

FIG. 11 is a block diagram illustrating a method of providing indices of
metadata according to an embodiment of the present invention;

20 . FIG. 12 is a diagram showing a method of searching for the metadata
according to an embodiment of the present invention; and

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

metadata according to an embodiment of the present invention.

25 BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, embodiments of an index structure of metadata provided for
searching for information on contents, a method for providing indices of metadata,
and a method and an apparatus for searching for the metadata using the indices of

metadata will be described in detail with reference to the accompanying drawings.
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net adata according to an enbodi nent of the present invention; 20 . FIG 12

is a diagram showi ng a method of searching for the netadata accor@dboaeeizos
an enbodi ment of the present invention; and FIG 1 "-)!Kga i i m
illustrating. an apparatus for searching for the %’Ja aggﬁggpd@ngd?grgn
enbodi nent of the present invention. 25 BEST MODE F Yl

| NVENTI ON Herei nafter, enbodi nents of an index strug?ggﬁf zﬁfﬁ%ﬁl
provi ded for searching for information on contents, a nmethod for providing
indices of netadata, and a nethod and af apparatus for searching for the
nmet adata using the indices of netadata will be described in detail with

reference to the acconpanyi ng drawi ngs. AMENDED SHEE (ARC . 34) 17
.Cct ober 2005 FUCT/ 1R2066%@d et will BEALdcriBedBof) the. BRR4 L2V A heetaduboni thignt s wi | |

be described gn t.he. basis of [TV tadata in thi,s specification for the
sake of descr ¥t} Bﬁf‘maﬁts%@i‘)ae?a,ketoﬁidggﬁp ‘Pmﬁ%?tweﬁ‘“é’ it &?‘EP@? ® PP ehended
in limting taengenaiane liaditfy @k 86JetfB oPprotddBoPsBRENEsdn OB HAN- FIG 9

shows the syntax defining a multi-key index structure according to an 5
enbodi ment of t he 1Fe8ehwy the evitaoteliningamultkey énler stractiEe @cofingtostr uct ur e

including - a i i ey, i ndex,l.is sect] 110 key, i.ndex
(key i ndex séélg (}dgﬁgrﬁééhespgeﬁ ktzfx ‘éeﬁﬁgrk)é@lﬂfﬁ %cggﬁﬂggy? © WEPAPEn 130,
for indexing dkéy mEe-atat(Rey fndagniytssctionan s kiyemdankes liodsay sédfiod 10@t a
container, as an i dﬁ% st uc{ ure of. the netadata for searching for the
i nfor mati on ofPAchHAtREE mdGN (sub ey ipdsx) gedioni I38q foraindexing) Tivide poctadata

mul ti -key i ndgxeridtdieidhiedellangdled i E'Zlﬁtasébﬂfa:ﬂfér,vgsla!éx iﬂsexd&ﬁﬁﬁ#%fime/*s
l e key 1 re

conpared to the syntax defined in the sing y 1 ndex art ference, the
synt ax def i ni mgtadaia fordearcking dertthe enforination aul aowtents, hvitl besfrstt describet,tdndk ey

index struycture .according.to an e i ment, of the,.present invention
conpr i sesﬂg s‘i’%@?lﬂ tl%g(/\?\()ex %c%%%ﬁaﬁ%@efmwlﬁq%&ﬁqeﬁdexi ng concept
i ncludi ng key descd @ingfated t&3hdiyatixkiRiinstbiniBe SR86 kiPinabOnd idferkfos, ¥Rl ue

descriptorQ and structures of key index |ist (key_index |ist) section,

key index (keprigsiiiniasan insex stvritrs gbor@datn. s, thesmplti-fegyindengaugtusect i on

o1 €, e0r 90 28orsh, 55 AR 3 oS G S pHERLL Bl | O
infroduced for the multi-key indexing concept including key descriptor(),

15 | high key value descriptor() and key value  descriptor(), and structures of key
index list (key index list) section, key index (key index) section, and sub icey index
(sub_key_index) section are reorganized.

1. Key Index List (key index list) section
The key index list (key index lisf) section provides a list of all the
20 transmitted multi-keys. In each key index list (key_index_list) structure,

key _descriptor() is included so as to enable multi-key indexing, as shown in Table 1.

Table 1
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+ 20 transmitted nulti-keys. In each key index list (keyindex Iist)

P s‘t‘r‘mr:]‘rm‘ei"key descriptorQis included so as to enable nultiy XI ng,
as shown in Table 1. Table I. A'1lE DED S 1EET (ART b

PCllI KR 2003/001410 IPEAITU 2 3.0 4.2004 21 Synt axl\%?f@f 2@6 @aﬁgﬁ %S'le?

key index istO for &0; j<key_ind.ex_count, j++) f 994

key descriptoro index containerl16 key |ndex i dentifier8 } } key |n

count: specifies the nunber of all the transmitted nulti-keys, i.e., the
nunber of indices for the entire XM dogunent. fragment xpath_p rQ
describes the XPath of a target fragnent” of nmetadata to be indexed, i.e.,

| ocation information of the target fragnment of tadata to be 5 indexed.
-The | ocation ilnfornSsmton of the fragment nay bd Nexpf Bits(chhngeabie)
pr edet er m ned coae keynﬁgeg q;isto/\{nere fﬁe fragment| 1s of, for exanple, .
frequently used—ty — pr-ovH-de A—engoded—value—expressing t he
XPath for the fraqrrt‘ﬁl(] %ﬁeyandﬁ?e%{ﬁeﬁ”?ﬁed cdde. _Since the XPath of the
fragment can bhe sinply efcgessegathsptr an encoded val ué¢é the overhead in the
search for theg et adata e LRfgced For 10 [exanpl €, encoded val ues
n‘aybe ‘OXO]_', b nd-ofl-8 bhits 16 hlfc and so
on, according|to appli caltinsOnRE | ocat i on i nflor mat |1€n on t he fragrrent
encoded to " 0X07' nmay I nedyciidex ideptifiexanpl e, the XPagh of the " brqadcast
event' (BroadgastbEvrent)—fragrment—Were theencode valtue s of —O{CFF , it
may indicatela usef-defined fragment, and thus. XPath for the rellevant
user-defined |15 frhgnment may be added as addit|i onal information.
key descri ptonfO describes a Iocation of the XPa{t h of the nmulti-key within

key_index_count: specifies the number of all the transmitted multi-keys, i.e.,
the number of indices for the entire XML document.
fragment_xpath_ptr(): describes the XPath of a target fragment of metadata
to be indexed, i.e., location information of the target fragment of metadata to be
5 indexed. The location information of the fragment may be expressed as a
predetermined code. That is, where the fragment is of, for example, frequently used
type, there is provided an encoded value expressing the XPath for the fragment with
a predetermined code. Since the XPath of the fragment can be simply expressed as
an encoded value, the overhead in the search for the metadata can be reduced. For
10  example, encoded values may be ‘0X01°, ‘0X02°, “0X03’, and so on, and of 8 bits,
16 bits, and so on, according to applications. The location information on the
fragment encoded to ‘0X07’ may indicate, for example, the XPath of the ‘broadgast .
event’ (BroadcastEvent) fragment. Where the encode value is of ‘0XOFF’, it may
indicate a user-defined fragment, and thus, XPath for the relevant user-defined
15 fragment may be added as additional information.
key_descriptor():describes a location of the XPath of the multi-key within
the XPath of the target fragment group of the metadata to be indexed, i.e., location
information of the multi-key within the metadata fragment, and information of the
encoding indicator in each element/atiribute constituting the multi-key. Similarly to
20  the above, location information of the multi-key, which is of frequently used type,
may be expressed asa predetermined code. The encode value for the frequenty used

type multikey may have a structure similar to encoding of the fragment. The
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the XPath of the target fragnent group of the netadata to be indexed, i.e.,
~Tocation” information of the nulti-key wthin the netadata {7icegbdsps and
information, of the encoding indicator in each ele @@ﬁl}aw@ 4 ‘
cornstituting the nmulti-key. Simlarly to 20 the ade ) i‘o non:Lﬁon
of the multi-key, which is of frequently used type, PEM&Rb b ds s a
predeterm ned code. The encode value for the frequenty use?g%(gjpg'mq key
may have a structure simlar to encoding of the fragnment. The JAMENDED
SHE!" ( ".T.34 17 COctdber2005 VT/ R2003/,901' 410 i EA/IcR 2 3.0 4.2004 22
encodi ng of the XPath of the fragnent and the ecoding of the XPath of the
mul ti-key may be used sinmultaneously or independently. index container:
i dentifies tb&odimglofithedtPainofthe fhgraens petihé e@didgeyf therkiRath of the ynuiltizklex )
section exists. 5 key . index identifier: jdentifies the key index (key_index
) section wi Wﬁeﬂ?@ﬂ@gﬁ?ﬁ‘?%_ rot _E‘?qu‘g_lY' by index container. The key index
(key_i ndex) sect jyagy Gafalifer; iRGRMfids’ he Lohiingr Y WA ﬁ%%ﬁied%y%ﬂ&d nation
of index container and key_index identifier. 2. Key scri ptor

- (key_descri pfley) indéx) Stoiomekists- key i s a conpound key. Wth respect to a
plurality_of key const i.t utj Lhe.nulti-ke he .k descript.or

descri besschar acﬁéﬁyi— F’E%&%ﬁt'qgﬁ'éa?@es ﬁl‘??’ g&sﬁe){ ﬁ(gyétﬂg%?{segﬁo% erlﬁll?él)l/e. Table 2
bel ow shows thaikéVspeased bpinded @Bhigingr. SYid ey ikesk @ep fideR) Scliof clede

attribute count for (j=0; j<key attribute cqunt; j++)‘d{ key xpat h_dotr }}
No. of Bits( éﬁ?&h@@ab‘ﬁe)a quijgpe “manner by combination ‘of ‘index confainer af

key index identifier.
2. Key Descriptor (key_descriptor)
10 The multi-key is a compound key. With respect to a plurality of keys
constituting the multi-key, the key descriptor describes characteristics of the key
such as the XPath of the key. Table 2 below shows the key_descriptor.

Table 2
Syntax No. of Bits(changeable)
key_descriptor() {
key atiribute_count 8
for (70, j<key _atiribute_count; j++) {
key xpath pir ' 16
}
}
15 key_attribute_count: specifies the number of keys that constitute a multi-
key.
key xpath_pir: indicates the path relative to fragment_xpath_ptr of the node
(key) used as the multi-key. '

3. Key Index (key index) section high key value_descriptor() is newly
20  introduced. ‘

In this embddiment, high_key value descriptor() indicates a value of a
representative key representing a range of values of the multi-key within the
concerned sub-key index (sub_key index) section among the sub key index
(sub_key index) sections, the number (sub_index_count) of which is indicated by

25  the key index (key index) section. The high key value_descriptor() specifies, for
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15 key_attribute count: specifies the nunber of keys that constitute a

—nurtr- Key, Key xpatn_ptr: indicates the path rel at | ve to 17 October2005
fragnent _xpath_ptr of the node (key) used as th §
| q|‘é ne {m}%zggé} @(ro uced

(key index) section high key val ue__descriptor()

In this enbodi nment, high key_val ue descriptor() in

representative 'key representing a range of val ues of tﬁe m??l ngmqﬂm n

the concerned sub key index (sub key_ index) section anong the sub key

i ndex (sub key_index) sections, the n er (sub-index-count) of which is

I ndi cated by 25 the key index (key indéx) section. The high key_val ue

descriptor() specifies, for Al1E DED SHEE i (ART. 34) 17 Cctober2005 /0014
' | PEA/ | R 2xatpld) the R4t Riuecanaangl the vilhes dfithidmalti-keyl withia thengntdmeedval ues of

the nulti-key wthin the concer.n sub key index (sub ke |ndex) section.

d
However, anyStheket 8ee (R KRy_indg)ptect T Yera dny sefersucy valpgglagdnt s ¢ he
val ues of thgq@%@das aywk &m&sEkﬁ&ﬁk?BFHEQHMn@£99ﬁmﬁfaﬁﬁh&&%ﬂ%&r“” t he

concerned su key I ndex) section 1 ncl udi ngﬁthe m ni num
. val ue or therange¢ eufrr@dimeatmﬂmal the, copearned qub émbtm@qx éﬂubd@ma X) S@fsthnhe

DLeSe, | BYSB e J20% S A 0 e SRS Bl R

hi ghkey_val U@fﬂ@?%éﬂ@ﬁ@;@% key attribute count sub-index-cont al ner 16
sub-index-identitier8

Table 3
Sy;ntax No. of Bits (changeable)
key index() {
key index_identifier

sub_index_count

for (j=0; j<sub_index count; j++) {
high key value descriptor() 16 *

key attribute count

sub_index_container 16

sub_index_identifier 8

}
}

key_index_identifier: ideniifies the key index (key_index) section within

10  the container specified by index_container. The key index (key_index) section can
be identified in a unique manner by combination of index container and
key index_identifier. This is defined in the key index list (key_index_list) section.

sub_index_container: identifies the container in which the designated sub
key index (sub_key_index) exists.

15 sub_index_identifier: ideﬁtiﬁes the sub key index (sub_key index) section
within the container specified by sub_index container. The sub key index
(sub_key_index) section can be identified in a unique manner by combination of
sub_index_container and sub_index_identifier.

Table 4 below represents high key_value_descriptor().

20

AWENDED SKEET(ART. 34)




key index identifier: identifies the key index (key_index) section wt hi n

. | Specified Dy index-container. The key I ndex (
section can be identified in a unique nmanner by c 0
container and key_index identifier. This is defln 9@%; |ndex |st
(keyindex list) section. sub-index-container: Eﬂﬂ@%

which the designated sub key index (sub key index) exi sts. 15 sublndex
identifier: identifies the sub key index (sub key index) section wthin
the container specified by sub-index-coptainer. The sub key index
(sub-key-index) section can be identified in a unique manner by conbi nation
. of sub-index-container and subindex identifier. Table 4 bel ow represents
?b?h)ieiava:ue _descriptorO 20 MENDEDI#bltan i (A T. 3A) 17 COctober F / 200
r AR 4200424 Tabte 4 Synt afngl &Rl &Qﬁ%' [
{ for (j=0; j <keV:S§nF tihute count: j++) [yl(e_y“ , OF ﬂ‘sE{ laé’tﬁe) dE}SCII’\I:)PtS]I;
Bits (changeabl e) iéetchey aelueidssaridta@dnt : speci i es the nunber of |keys

constituting g Tl Tor §8Y; j<kdyl atrfoutCboB@FHYY  he [key index [ st
. (key_index_|i st)-sectien Hut-e—valtwe—tepresents—a—represent ati ve
- key val ue for|each key. %&ﬁﬁﬁ§ﬂﬂﬂQE? encoding frmat 1% equal to fhe key
val ue of the si ngI e} key indexing scheme. |f high key value descriptorO has
a value of a puttd }t\cy, conparisonmof the—vatugs of the muiti-Key in size
'S perfor ned as follows. \Were the values. of thae pulti I(ey_a_r_e__n_urrer| cal ,

they are conpar edkep adpibuké it specifiasihs numberd kegd comstitofing a multi-key.
It is defined in the key index list (key index_list) section.

key_attribute value: represents a representative key value for each key.
5  The value encoding format is equal to the key value of the single key indexing
scheme.

Ifhigh key value descriptor() has a value of a multi-key, comparison of the
values of the multi-key in size is performed as follows. Where the values of the
multi-key are numerical, they are compared on an arithmeiic basis; where values of

10  the multi-key are alphabetical, they are ranked in lexicographical order. With

" respect to a multi-key (k1, k2, ..., kn) which consists of keys ki, k2, ..., kn, it is
assumed that k1 has the highest order of priority an_d kn has the lowest order of
priority. Under this assumption, considering two values of the multi-key (al, a2, ...,
an) and (b1, b2, ..., bn), '

15 * the value of the multi-key (al, a2, ..., an) is larger than the value of the
multi-key (b1, b2, ..., bn) if and only if there exists an integer i (0<i<n-1) such that
for every j(0<j<i-1), aj = bj and ai > bi.

*the value of the multi-key (al, a2, ..., an) is smaller than the value of the ‘
multi-key (b1, b2, ..., bn) if and only if there exists an infeger i (0<i<n-1) such that

20 for every j(0<j<i-1), aj = bj and ai <bi.

* the value of the multi-key (al, a2, ..., an) is equal to the value of the multi-
key (b1, b2, ..., bn) if and only if for every i(1<i<n), ai = bi.

4. Sub Key Index (sub_key_index) section

key_valueﬂdescripfor() is newly introduced for the multi-key indexing

95 scheme. The key value descriptor() represents a value of a multi-key of a target
fragment indicated thereby.
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10 the nulti-key are al phabetical, they are ranked in |exicographical

order. WTINh Trespect to a rrultl-key (k1, k2, ..., kn) which c st s_of
keys kI, k2, ..., kn, it is assuned that k1 has the hlghest oﬁ%@@%@os

pri o_rijty_ andtkn hais t he :CO\tNﬁSt olrd_er kof (plrl or|2ty: “1iike )tﬁsfd@s@um iToB,
considering two val ues o e multi-key (al, a
..., bn), 15 * the value of the multi-key (al, a2, IPEA/R: )2318 qg‘rgm han

the value of the nmulti-key (bl, b2, ..., bn) if and only if there exi sts
an integer i (0<_.iSn-1) such that forégvery j(05]Si-1), aj =bj and ai >
bi. *the value of the multi key (al , ., an) is smaller than t he val ue
“of the nmulti-key (b 1, b2, ..., bn) if and only if there exists an integer
i (0_iSn-1) such that 20 for every j(0<j<i-1), aj = bj and ai <bi. * the
. value of the multi-key (al, a2, .. ﬁ'% i s equal to the value of the
multi- key (bl, b2, ..., bQL i f and ofPBY% for every ai = bi. 4. Sub Key

| ndex (sub key i nde&gnts:ect I on key val ue descr ijploosf(Bits (shaxepahble) nt [ oduced
for the nultitkey ”ﬁide)ﬁf scheme—The—kKeyvatue descriptoro T Tepresents
a value of a multi- <ev inet fragment iindicated therebhy AMENDED

. SKET (ART. 34) 17 Ceibnindep0dmitienp003/ 001410 [PEAIKR 2 3. 0 ./ ~20D4 25
Tabl e 5 Synt aXNo. o{efébﬁcg dmhengeabl e) sub Key |ndeg(() {

-1 -1 fI'FIDI" rn nrnnr\n_r\nnan -an- /| derafarannsan ANt -
Koy val us desdri pt RSSOy deRe GURE Dt dr gt tconta ner 1o 1 1
target handl el6 } key value descriptor() 16 *

key_atiribute_count
target container 16
target_handle 16
}
}

sub_index_identifier: identifies the sub key index-(sub_key_hldex) section

within the container identified by sub index container. The sub key index

5 (sub_key index) section can be identified in a unique manner by combination of

sub_index container and sub_index_identifier. It is defined in the key index
(key_index) section.

reference_count: specifies the number of values of the multi-key included in

sub_key_index().
10 target_container: identifies the container in which the designated metadata

fragment exists.
target_handle: identifies the metadata fragment section within the container

identified by target container. The metadata fragment section can be identified in a
unique manner by combination of target _container and target handle.

15 Table 6 below shows key_value_descriptor().

Table 6
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sub-index-identifier.

it

identifies the sub key index (sub key |ndex) section
wi'thin the container |dent|f|ed by subi ndex container. The sub

(sub key index) section can be identified in a un e 0
of sub-index-container and sub-index-identifier. ﬁﬁifﬁgqﬂﬁhényé)i%

5
on

I ndex (key_index) section. reference count: specif he Iues
of the multi-lcey included in sub key indexO 10 JBEEQR 2232&%4{2604?
identifies the container in which the designated netadata fragnment exists.
target-handle: identifies the netadatafragnment section within the

cont ai ner

i dentified by target_container.
can be identified in a unique nanner by conbing t

The netadata fragnent section

ai ner

tion of target con
and target hdndl e. Si¥axabl e 6 bel ow shows key vaNoeokRicichengsable) Table 6

AVENDED ' SHEET ( ASTie3931ud Aeddip@g {2005 PCT/ K20037 001410 TPEAT IR 2
2004 26 Synt

chananah ada 1 ar O) f Aor

3.0 4.

I\I\I\J I C AT C v Al u UUJUI I I. AV B - LIAYA 0:0'

1= P 1 '
j<key attribute coE?ftQ =0 fl(iqﬁggutgﬁ)fl{“bﬁ%fval udl6 } } key attribute count:
speci fies thg nunber of k@e_v:ﬂnbxbmsralmeutl ng a nul tli-keyl6 It is defiined in
t he key indextist }bebl oM. Rey_attribute value:[ Tepresents a val ge of each

key. The for

r ef erence.

sane as the

key i ndex

mt is-equal to key value in the single key index art

di scussed with reference to FIG 9, which is illustra

10

15

20

25

key_attribute_value: represents a value of each key. The gormat is equal to
key_value in the single key index art reference.

The comparison between key_value_descriptor() values is the same as the
comparison between high key value descriptor(} values in the key index
(key_index) section structure.

Hereinafter, 2 multi-key index structure of metadata defined by the syntax
described above will be discussed with reference to FIG. 9, which is illustrated by
use of segments on the index information.

The key index list (key _index_list) section 110 defined in the index structure
provides a list of all the multikeys transmitted. The list includes multi-key
information defining each multi—kejf and identification information on the key index
(key_index) section 120 to be described later. The multi-key information comprises
(1) location information of the metadata fragment relevant to the multi-key
(expressed, in the TVA, in XPath (fragment xpath_ptr) for the metadata fragment
relevant to the multi-key), and (2) location information of the multi-key within the
metadata fragment (expressed, in the TVA, in XPath (key_descriptor) for the nodes
used as the multi-keys, that is, a relevant path in the XPath location of the metadata
fragment relevant to the nodes used as multi-keys). Like the single index structure,
the XPath of the metadata fragment refers to a path for the root node of the TVA
metadata XML document, i.e., an absolute path, and the XPath of the node used as
the multi-key, i.e., the XPath of the multi-key, refers to a relative path of the multi-
key for the metadata fragmeﬁt. The XPath for the metadata fragment and the XPath
for the multi-key are stored in a ‘fragment xpath pir’ segment 111 and a
‘key_descriptor’ segment 112, respectively.
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10 use of segnents on the index information. The key index Iist (key index
| TST) section 110 defined in the index structure provides a kJ

the nulti-keys transmtted. The |ist includes mul or

defining each nmulti-key and identification infor @Gﬁgﬁéﬂd}f&/ﬂ@ﬁ (ﬁé&e; 0
(key index) section 120 to be described later. The

conprises 15 (1) location information of the net adm#mgzﬁt ﬁgf m to
the nulti-key (expressed, in the TVA, in XPath (fragnment xpath_ptr) for
“the netadata fragnent relevant to the jwulti-key), and (2) location
information of the multi-key within the netadata fragnent (expressed, in
the TVA, in XPath (key descriptor) for the nodes used as the nulti keys,
that is, a rel evafthe plmyhnidexthﬁ K&&tﬂndéyp_ﬁﬁbi@nﬁm 1A e alset eccbgirme? Ghd r agnent
rel evant to the nodes used as k,eys . Lik he  si e.in tructure,
the XPath of l‘ieﬁlgﬁ?@f’%d%f?’én?t’toﬁ ‘E F‘Q?’% a(te%—l&gfiﬁ‘gts‘ﬁmf)ﬁﬁ% I‘?@e?"g‘d{”’ﬂ dde of
the TVA et %@?E@b@%cﬂ%ﬁ%‘f@f‘& ., theeontaiidr @&%ﬁﬁé{tlﬁfoﬂﬁitﬂm (@Ma:lhé}em)(eﬁt h of

~the node used as the nulti-key, i.e., the XPath of th | ti-K refers
to a relati vehqo@anmuwrmwmchulhet key ikndsx (ﬂcgy indees) mtl@zdél(hlsfst@tgi@ﬂtthe e XPat h

for t he nmet adat a Xpat I ored in
fragrre t %f‘ éeaﬁ 1%%’69}%}?[“ h%econ ?deﬂt%er%tt}gcrl p 8?&(&% %d% 112,

g res pectively Iddnﬁﬁbrhﬂﬁﬁiaﬁoﬁ@fe réiﬁéctﬂﬂly@b’&:@ibﬂraﬁ()@eﬁ CathiRer? OERhedO At D

"IPEA/KR 2 3.0 4.2004 27 The key index |ist (key index |I$t£ sectlﬁ(g 110
al s0 conpri sekey Hgex idpatifiey |SE%P‘P"<§ﬁnﬂPﬁ‘5‘?Yn’é‘fiP)6HSt0@Fe¥-H’éd°?éel§s PR Ay i ndex)

section 120 I+ key to be described later (i.e., the container

identifier informtion {(Tcdntai ner id) of the container in which the key

i ndex (key i ndex) Thekty nded Py mdex) ceanaill defimedkioythd minkttkey indenddtd i er

I nf or mat i The contai ner, ideptifi.er information and.the ke

i dentii fi 91;8 i WW&W‘EW“'&PF%“@?@S%E #Jﬂfo\ljrngtfo&@dﬁﬁerfa%‘?s of i Ii‘é%ncffn‘g?'ner
segnent and gyitiley incRd&Kin tHeREpdetifd subk@P RISk (Jub_KeREin sécﬁdﬂxsd .81
(keyindex_list) section 110 and then transmitted. The |ndexmglkey

i ndex) sect i Grrepre@ntitre kayovajue representing 4 pn@@ﬁ;termwéx%t%ﬁv !E@F oftheBRitist r uct ur e

provides a li,st of Q og 0 S S h
mul ti-key i néﬁsﬁdgaluflér}{ g&%gs%lec{ﬁf{’/gﬁg%)ﬁqgﬁykl rrdlex (su @%Hﬁe%/ﬁ r%le%lssect i on
130, i.e., a:n{baﬂﬁl&ﬁﬁmlﬁealﬁlgh{@t kalye widhe enulépesant idoagifratoncidérantiimied r ange

of val ues of the nult
' vart 15  the sub key mdex (sub key index) section 130 related fo 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). The method of comparing the values of the multi-key in this

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

The key index section (key_index) 120 includes a ‘key_index identifier’
segment storing therein the key index identifier information defined in the key index
list (key_index_list) section 110, high key value_descriptor’ segments 113 storing
therein the representative key values of the respective ranges of values of the multi-

25  key included in the sub key index (sub_key_index) section 130, and identification
information on the sub key index (sub_key_index) section 130 having the values of
the multi-key. The identification information on the sub key index (sub_key_index)
section 130 includes ‘sub _index container® segments storing therein the container
identifier information (container id) of the containers in which the sub key index

30 (sub_key index) section 130 is stored, and ‘sub_index_identifier’ segments storing

therein the sub key index identifier information.
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key included in each sub key index (sub key_ index) section 130 (in this

enpodr nent, the highest value of the nulti-key), and identification -
information for 15 the sub key |ndex (sub key_ mdex%‘ section 186cker2W%g t o 1
each representative key value (i.e., the containeot/&e@00iZef O & drdelilbn

(container id) of the container storing thereint Kk

(sub_key index) section and the sub key index idenﬁ&ﬁﬂgr 2%3n€ﬁ§1299ﬂ: The
met hod of conparing the values of the nulti-key in this enbodinent is
identical to that of conparing val ues the nulti-key described in 20
connection wth Table 4. The key index section (key index) 120 includes a
"key index identifier' segnent storing therein the key index identifier
information defi gt isiib tldasa inex i(gutbedey {ndet) fdetiyn il3dedefinedtih theciiden 110,
hi gh key val ue__descri ments 113 storin erein he_

represent at i SECREy P%’F‘%é§ st Otf%‘ée Vedugsedd: the amylty tTé‘F b fwiber Belodee il t |
25 key incl Uﬂﬁﬂnﬁ Ptlbﬁaf&ﬁl%ugﬁxn kRN adaRH Radefihed RHB8YondRE b AR vAREs oANd

i dentification ormati on on the sub key 1 ndex (sub kéy index) section
130 havi ng tﬂ:mmldtuke}s (iof, conﬂamemdbmttﬁeke:ﬁom‘rmen (@emneu@)actﬂmmtaﬁmr fmtion on

: tgﬁbsrgdle dgﬁ%ﬁg@g%#&' e X %}Pﬁeﬁ %ﬁ'@rléefr% % andle y uﬁ)tl fier

i nformation (,ﬁ%t@étmfaﬁ o). the cont ai ners in Whl ch the sub key i ndex 30
(sub key_index) section 130 is stored, and 'sub-index- |dent|f|er segnent s

storing therein dperdingykie subdksy Mﬂl@ﬁt(ﬂtbi_k?y_mﬁlﬁﬁr pastipy 30 dnglyqes EET(
RRT, 34) 17 T, 0 «Ryihe © 4 004 28
The sub) key ﬁlhglgg%xsu%% YE%{ |5[ret3 ex sec thgreéb]tgeféluﬁsgé tz?te |n§&i o

structure prafoiesion | d&inedf inhe ihal LkBS oindteine ﬁmjrtmddxazy sethen | i &0, f urt her

includes identification |nfornat|oqﬁﬁp t he adata fragnents
cor r esponfi ngkethVf’fl‘I"r"e pampigE wementyd t?tot}’é%/ e”ét © PSRTEVEmePyeht i fi er
i nformation t n ol bhendahadaia
- fragnment is store gﬁ%‘?ﬁ%igﬁeﬁgﬁf?gri?ﬂgﬁéw%?ﬁgﬁﬁ%%andle val ue) = on the
rlrgt)adat? ;r agregments mmdmgl tp, theh@alsemh Oﬁé#elm%xke@suﬂh%egﬂeﬂthﬁfé?n se(t:)t |kon
i ncl udes i [ e sub key
i ndex identi f’?fg?na%loﬂflgﬁﬁg?sl ot%r%gtte#grtﬁée Ssg%eséﬁa dtjeﬂgre g{? #égn%écx)ge section

120, container identifier information (container_jd) of the containers in which the

15 metadata fragments are stored and ‘target handle’ segments storing therein the
respective fragment data identifier information (handle_value).
The index structure will be more easily understood through FIG. 10, which
illustrates the index information.
FIG. 10 shows a multi-key index list (key index_list) section comprising a
20 multi-key for Service Id and Published Time. The upper node of a metadata
fragment including the multi-key related to the Service Id and the Published Time is
‘BroadcastEvent” 310 as indicated by the shaded region in FIG. 3. Therefore, the
XPath of */TVAMain/ProgramDescription/ ProgramLocationTable/BroadcastEvent®
for the ‘BroadcastBvent’ fragment is stored in the ‘fragment xpath pir’ segment
25 111, and the XPaths of the multi-key of the Service Id and the Published Time for
the ‘BroadcastBvent’ fragment, which are ‘@Serviceld® 31la, and
“EventDescription/ PublishedTime’ 311b, are stored in the ‘key_desctiptor” segment
112. '
This index stream structure allows searches for and access to the metadata
30  fragments to be conducted efficiently, when searches are conducted based on more

than one conditions, i.e., compound condition searches are conducted.
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10 "key val ue descriptor' segnments 114 for storing therein the respective
ranges of - values of the nmulti-key, and the identification inf W%%h?on
the nmetadata fragnments corresponding to the values of the nmulti- . The
identification information includes "target conth{ 2008 en(s0siodih @

therein the respective container identifier inforpati,on (container id) of
the containers in which the 15 netadata fragnents HE/ER or 28.40d. I004et
handl e' segnents storing therein the respective fragnent data identifier
information (handl e value). The index sfructure will be nore easily
understood through FIG 10, which illuStrates the index information. FIG
10 shows a nmulti-key index list (key_index |list) section conprising a 20
mul ti-key for Serslih@ghdhesnadltiPlylforisthe BerVicedd addide Rphblished e isfrefarredet adat a

- fragment i ncl udi the multi:key related to . the Servi | d.and the
Publ| shed Ti Mt i presept pxbadineent ky way £ examplff ‘éaJ{eEVdO’fg@e R ps mey r egi on
in FIG 3. Thepgt Qﬁlﬁ}zo%&hﬁl cotiftlafioRf For ekAMRI HLRMQRERRIPSSEA ah® bhdiihes

i
Programiocat i onTabl e/ Broadcast Event'  for the  Broadcast Event' fragnent is
- stored in thefafpremament capeetionpwith adwepdesst sctedule,1a makiitkeyhior Xmailihandf t he -

T ke ot e el L 00 e B URR TR B Wi,

"Event Descri ghi onl PublishedTime' 31 |Ib, are stored in the "key_descriptor’
segnent 112. This index stream structure all ows arches for and access to

the netadata 30 Whetpibamalt-keyder the sliicnd anetimeoidh PRPerafhia foResitthes ar e

conducted ba ! | iRnghd 1 on
searches ar e%%%%@%%%k@%ﬁ?%ﬁ%ﬁp R%@@%gga%w&%%g%%g% F(Jél' | XR 200
3/ 0 0 1410 thel MEAKER Br sheOstdt 200 4nd Gmaé of teghrogdim mey be - ke diler (nohe

embod merlD bIE of oxampl e, ERIEF ety ot e miftikeys Wi ARKEh be
enpl oyed in GRiERARBEdcAPonRbZ@ KRBT BT bleISHeinlk e Yorl thE *Sdhadileafigosendl ti mes
of a programin connection wth a broadcast schedule, a nulti-key for
fam |y and 5 myiyvhsrstoradnis thef fagpertmath nict semed e e thegk Patle “@5
ol ved T 8 BRSSP RIBRP oMBIE ol EuTUhbd o bR b anc
‘Schedule’ fragment may be stored in the ‘key_descriptor’ segment 112.
15 Where the multi-key for family and given names of a person (actor, director,
or the like) involved in the program is used, an upper node of a metadata fragment
including the multi-key for the family and given names of the person (actor, director,
or the like) may be ‘PersonName’ (not shown), and therefore, the XPath,
“TV AMain/ProgramDescription/CreditsInformation Table/PersonName,” for the
20  “PersonName’ fragment may be stored in the ‘fragment xpath_ptr’ segment 111,
and the XPaths, ‘FamilyName’ and ‘GivenName’, of the multi-key for the family
and given names of the person in the program for the “PersonName’ fragment may
be stored in the ‘key_descriptor’ segment 112.
FIG. 11 illustrates a method of providing an index of metadata having a
25  structure according to an embodiment of the present invemtion. The index of
metadata may be generated by a provider 200 providing audio/visual signals.
Information on contents, that is, metadata is processed in a unit of fragment
as described above (S100). A multi-key is provided by combination of keys related
to information on the fragments, for example, ‘Service ID* and ‘Published Time’
30  (S200). Then, a sub key index (sub_key_index) section 130 is provided, wherein
segments, i.e., 114a, 114b, 114c, etc., having ranges of values of the multi-key are
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wi th the broadcast schedule is used, an upper node of a netadata fragment
including the nulti-key for the start and end tlrres of the Pr QLA S5y be
*Schedul e (not 10 shown). Therefore, the )(Path,_ >/ JTVAVa n

Pr ogramDescri pti on/ Programnmiocat i onTabl e / Schedul &’CT/KB@G&& 74 dudel 0

fragment nmay be stored in the "fragnent xpath p r 1
XPaths, “@tart' and “~@nd', of the nulti-key Of Pﬂgﬁﬁ& a%lﬂle%ﬁ

of the programfor the ~Schedule' fragment maybe stored in the "key
- _descriptor' segnment 112. 15 Were the Itl-key for famly and given nanes
.of a person (actor, director, or the I3|k I nvolved in the programis
used, an upper node of a netadata fragrrent i ncluding the nmulti-key for the
fam | y and gpM@ﬁe@@d@ScrﬂkdhhﬁfemmmnIﬂe&ﬁb ey, inddx (g6l ey indek) debod 130e) may be
. PersonNane' (not, shown), and therefore thedﬁfath
' TVAMRI n/ Pr ofFemasied ?Sp‘%l?fé‘?ﬂtﬁﬁégp?%ll‘gﬁnéﬁﬁgélop org#1og) OEPYWANEEEC thef or ¢ he
20 -~ Per SOnNa{?ﬁuestf‘%Eérﬁﬁﬁu-H%b(thQﬁsSE&ftﬁﬂer I&en&lﬁ%r uff&ﬁﬂﬁ&?r(co&‘:&ﬁ{ep i@f fnd Segnent
111, and the XPaths, "~Fam’l'yNane' and "G venNange’ he mult’i - key for
the famly &agm@twbxm m@mneﬁeroinfommhper@@mﬂmﬂahm)e rwngalm $toredt ive the

RG 11 R e i O elsP b e SRR ORI i ng & 25

structure accor di Akey GnddR (E&Sbﬂﬂbﬁﬁébbn@f 1200 €ondiGing Merdin Yt seiativeTkey | ndex of
met adata may be generated by a praovider 200 providing audio/visual signals.

| nf or mat i on @ﬁu@dnmréwﬁng theaenges of yaluayiah the naultnkey: isserawded (3400 Forof
f ragnent 0 ra y
corrbl nation o’?a%% ys're &Fr%%g& ﬁooFlf(%f%r rﬁe?%ﬂﬁ&gﬁkl&ﬁeéﬁeggngg?g% o?ndexanpl e,

“Service | D ‘40d0:0Bubl(i Ehaedadd ma'1330 (pasajtingThine, preduidrniesd i rages (sub key

i ndex) section 130 | rovi ded S 4a,, 114 114c,
etc. ) hat® ng29%Rg¥8%: i?fl\%ﬂ% &0@%8%9113%2@ ?%ﬁ @#k&ﬁ@% HBEETON ART. 324)
17 Cctol er 28R53IGIEKRR the 88vize DB Bidttd 10ne biVBdhEingl ard idelwfe@4hedénpr ovi ded
as described above (5300). The sub key index ésub key index)_section 130

further incl mmmmq%@mm haseAnuPPeI qr@ﬁPﬂ?ﬁ%PNﬁﬂh%ﬁ“%hﬁdespondl ng

to the valu Kk o] |5F]ﬁ[ fi mat i on
(cont ai ner %mand %?'g ]ﬁdef{ %% g’% ?Ctﬁﬁeﬁ(ﬁn “h D?&{g&neg( &{n Cg&c;\%l ue)
respectivel yIrE&mfaﬁdn Ioﬂ tlﬁd1ﬁ1b5keytmd@e¢sul¢ (oay dhdex) secsion 18d soriag dldrehe thet ar get

handl e' n hown | n
andl e S g9 rrsaﬁlgs osf tl?e mulltl—key(ﬂ%t 189 )contamer identifier information (container-id) of the

containers in which the sub key index (sub_key index) section of FIG. 9 is stored,
and sub key index identifier information). It is understood that other multi-keys and
cotresponding key index sections and/or sub-key index sections ma'y be provided as
described above.

20 A key index list (key_index-list) section 110 in which multi-key information,
that is, location information of a metadata fragment to which each field constituting
the provided multi-key belongs and location information of each field within the
metadata fragment is arranged on a multi-key basis, is provided (8500). For
example, where keys of the ‘Service ID’ and the ‘Published Time’ are in

25 combination, the multi-key information of the combined ‘Service ID’ and
‘Published Time,” such as the XPath of a target metadata fragment for
indexing(/TVAMain/ProgramDescription/Program  LocationTable/BroadcastEvent)
and XPath of a multi-key for the metadata fragment (XPath ‘@ServicelD’ of the
Service ID and the XPath ‘EventDescription/PublishedTime’ of the Published Time)

30  are included in the key index list (key_index_list) section 110.

FRENDED. SHEET (ART. 30)]-




A key index (key_index) section 120 containing therein representative key

~vatues Tepresenting the ranges of values of the multi-key is provided

(S400). For exanple, with reference to FIG 9, represent atiﬂ@c%(mil' es
509/ 10: 00' and ~519110:00' (113a and 113b) repreSBBTfmZOﬂtﬁp‘f Ot brdi b6
ranges 10 500-509/09: 10-10: 00 and 510-519/09: 10- 10:8& 114a andl | 4b) of the
val ues of the multi-key for the Service |D PublisH /%RmeZaS EodpP06d. are
included therein. In this enbodinment, the Service |ID has an upper order of
priority over the Published Tine. The i‘][ey i ndex (keyindex) section 120
further includes identification infornmation on the sub key index (sub
key index) section 130 storing therein the 15 values of the nulti-key(that
i's, container iderhthb®fe stdpb aiayticipdsteised il Riveres eidd) inafthdrktbodiarh@aiofer s i n

“which the sub_key index (sub key index) section of FIG 9 _igxgt ored, and
sub key i ndexth B0t fuveRtiqnnfRyrthEn Rofep Of providingp dey dehtkeyHade

. mul ti-keys an%o iﬁ&ﬁ&sﬁ%[eﬂeg%a%ﬁ{gﬁex}é?%éﬁ)\feigﬁg B@@@j bR SteB W pRIVIEND 2 KEY idagex

SHEPn

sections may be provi ove. 20 A key index l1st (key

cindex-list) desct(kep idd® list) wiscddn niS500)- oy ibef dleletedi clependirigatoni spmbocat i on

information of .a.netadata fragnent to which each field constituting the
provi ded rul t522408{me5 cg.ﬁlbespr L HP Y on i nformation of each field within

the netadata frag@eshaties AkdddhiROmeRod ofdblainidgeineldagh Sueetifg Blody ttded
(S500). For exanple, where keys of the ~Service ID and the, Published

Time' are in @8 waiehigeadition, bt bee pfithg DR keh SR PEHI PCCORENE HhBP ned
Service | D e%ﬂ%&iéné:r)llt' bl %\Q&%ﬁ%ﬁﬂiﬁ%ﬂﬁ% emibbd Gpdfealill Yo AestABACHiHEL adat a

fragnent for xi ng(/ rogranmbescri pti1onl Program

' Locat i onTabl eBfegadesiiBvent) and XPath of a nulti-key for the netadata

fragment (XPath "~ @ervice| D of the _Service J]D and the XPath
*Event Des¥i pti oni@ﬁ‘lﬁhi"% tons Fer a garghyAre WBF‘?JSI% repeple 39se8 (LI yuded in

the key indexalhRb of KSyu E’FS‘&ﬁEfyﬁ%}th@ 6t dhQandiliBns aslidpuel &PRERBADRGET/ KR
200 3/0 0 14 10 ITMAR 2 3, 0 4. "2004 31 The above steps may be processed in

reverse or derthé metudhie indexttSH300% nAxonternadhpetpdatasbrament iperrirpdied biFietHer , a

t f i di . key .ind ' - ] i
et eaent ati vaeHsiqEimraRs, ¢ ARG RS WrehGuitd O Y Ao pr |
(key_i ndex | b uBiekéy BnukDPaR)seamledralidalf dieaduldepes 8i1300). ofhrsugiethese

15  steps, the metadata satisfying the search conditions is extracted. In the search

conditions inputted by the user, fields and a value or a range of a field to be searched

may be included.
The step of searching for the value of the multi-key (S1200) comprises steps
of determining location information of the metadata fragment to whic_:h fields of the
20  inputied search conditions belong and location information of the fields within the
metadata fragment (S1210), searching for a multi-key consisting of fields having
location information identical to the location information determined above, in the
key index list (key index_list) section 110 by use of the determined location
information, and searching for the key index (key_index) section 120 relative to the
25  searched multi-key (S1220), searching for a xepresentative key value composed of
values of the fields inputted as search conditions in the key index (key_index)
section 120, and searching for sub key index (sub_key_index) section 130 including
the values of the multi-key in the range indicated by the representative key value
searched above ($1230), and searching for the value of the multi-key satisfying the
30  search conditions in the sub key index (sub_key index) section 130 searched above

(S1240).
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5 enbodi nents of the present invention. Hereinafter, a searching nmethod of
obtaini ng nmetadata neeting nore than one search condi ti on by 1165nSbogs h e
mul ti-key index structure according to an enbodinment of the present

i nvention descri bed above will be described wt h rre 1
Search conditions for a search are inputted by, m %a/@g l(élw
1100). A value of a nulti-key satisfying the searclIP f@ Q)ﬁs(}ag 0 ted
is searched from the netadata index (S1200). A concern net adat a ragrrent
is extracted by use of identificationyhbnformation of the netadata fragnment
corresponding to the value of the nmulfr-key by use of the searched val ue
of the multi-key (S1300). Through these 15 steps, the netadata satisfying

~ the search condi tTnGAs abdre &itdps ST S1230 aieS1300) 1B stepo bl bdarabity fonphet t ed by
the user, fields_and a_ value or a range of  a fle d to he sear hed . may be

i ncl uded. Th¥keyshdsy Qwu@&#bwcw 20 sy Y\PafieﬁéS@L Ph&d) eriaeeh % 3200)
conpri ses st rﬁﬁg giéz% rﬁa Qlehtoaff@fés 114} PEGRe@ By Qe SfieMBLANAL @

f ragnent to utted search ctonditions belong and
| ocation i nfmxformatlmnoﬁlheﬂda)e nfc]eml(ldes' md@atjlsncttonelmzaldanéicaﬁdma@mamoq@‘1210)

searching_for a | ti nsi.st i f {4 catlonlnformatlon
i dentical”t olfR nk??’c’%?f]?}b%“ %F ?f&ef‘?%eﬁg?féi ?ﬁﬁﬁ%&g nOfIEI}aey i ndex
list (key inggwudhth FapmsSC it ¥ unbididtodl ﬂ!lhiefof)fax ebaieeermamgelofecmmm :
i nformation, and searching for the key index y_index) sectjon 120
“relative to medats lsela:méﬁwaﬁmftthe peaych somlitepps, f@@f&r@m N PRSP t%fm one
representativye | as
search condi ?ﬁ%crﬁggy%ﬁ% ﬁfethé i n ex % Oyeaﬂlhﬁlgéri ectlé%t%c%g 1éﬁe‘?cejarchl ng
for sub key h&daselgwub- key- |ndex) section 130 including the vaI ues of the
rrulti-ke)illnthe rangelndlctﬁlqﬂd the rir ent tlve ke .val u sear ched
above (51230), anfh&sEaFEMETE° o) Prﬁ?r{ﬁlo-yl? J1 858FSPINS)i ng t he
30 search CO&Q'%@E@ 'an&hfémsﬁéamhle(a%néaé&lamh%fddﬁd@t@Fl@qnuﬁmhel?»o
searched above (S 1240). AMENDED SHEET (t T. 34) 17 Cctober2005 X1 2001 /
0 0 1410 HA&FHommmr 2004 32 In the above steps 51220, 51230 and S1300,

the steps of sear ng for th 0,¢ sub key
index (sub key i ng&?e g M5 g R&iég‘“&‘ E(%Ql%ngi%?yché RASKE FPH {h%ncaﬂ'ge of

" ¢507~514° and the Published Time in the range of ‘9:30~10:00" (S1100), location

15 information of concerned metadata fragments is determined from fields in
combination of the Service ID in the range of ‘507~514" and the Published Time in
the range of °9:30~10:00° and location information of the fields within the metadata

fragments is determined (S1210).

The Service ID and the Published Time inputted as search conditions
20  respectively have ‘@Serviceld’ and ‘EventDescription/PublishedTime’ as location
information within the metadata fragment. On this basis, the location information of
the concerned metadata fragment as an attribute of the concerned fragment, that is,
the XPath is determined (S1210).
To sum up, we can obiain the following from the above steps:
25 XPath of the fragment:
/ TVAMain/ProgramDescription/Pro gramLocationTable/BroadcastEvent
- XPath of the Sexvice Id: @Serviceld,
- XPath of the Published Time: EventDescnptlon/PubhshedTme
- Value of of the Service Id: 507<= Serviceld <= 514,
30 - Value of the Published Time: 9:30 <= EventDescription/ PublishedTime <=
10:00.
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raentrtication 1nfornmation of the key index (key index) secti

extracting the netadata fragment are respectively performed by use of
r2005

raentitrcation . . ctlap
identification information of 5 the sub key index (subggm gd?t i@qczu iro

130 and identification information of the netadatd‘¥f

understood that, for exanple, where a range of a fie t ta A

I nput as part of the search conditions, there may beEMth Egn‘?ﬁe{f 2604
searched val ue of the multi-key, and nore than one fragment extracted as
descri bed hereinbel ow. 10 The searching nethod as shown in FIG 12 may be
enpl oyed in searching the Service ID and the Published Tine described with

reference to FIG 10 in the follow ng nmanner: Were a user inputs search
condi ti ons of t heSSeeyiendy, Dmuki-kdyecormsmpadiof to te0XPEL4'11 afi dchet netadid| | shed

concer ned e AAEY P SRR 1 £OED SPtch P RRDRe P8 PR AIREEY on of
the Service kidekmist (k8y 1RR4EIsHf sectRfh /1 dAandanslideliefidRUH infdigetidi SethbRey t he

range of ~9:3010: 00" and location information of the fields within the

net adat a °f r dedesiikey_index)eseaion 138 docldimpthe yearchrd modi-keycis exipcipd {S1328)-
Publ i shed _Ti i n t . r | +4 MY
T @er vi cersd' rigﬁ]i‘]e ﬁ)r élﬁglﬁgédé]r%lg%t f&@#@% ?ds%g%eﬁgn blgéﬁ?gfé%ﬂ[@%?ugﬁs\rﬁl C(IJr mat i on
Wi thin the maiadatThefrégeseriative Ky vdbhies dfas0%10:001e113acatli‘610/1 0@y irkdH, on of

. the concerned netadata fragpent as . ap attribute t oncer ne ragnent,
that is, t haoxEIRPIPETERFE R YRS (aioppns fie rﬁ%%@éﬁ%ﬂoa%)?/%%e@h&og%%rngt he
fol | ow ng fr%ﬁb-%'??m?ﬁ@%:o‘é} SRR of 2RudPaH he Hhuikiliey b AMIANKe AT e

/ ProgranDescri ption/ ProgranlLocati onTabl e/ Broadcast Event - XPath of the

Service |d: @stivkey 303-514/02838:19:069 comespengding toltbeisemchegonditions belong, are

Event Descri pti on/ Puhl i shedTi - val .th i . B07<=
C e oLl o ¢ B o . e o 3PSt 88 ekl
Event Descr i ptihRahatlblh Sthe dFib e - indekO (8. kely7 indet)0 bestiord ODH hxRRHh3/ 0 O

1410 IDEA/KR 2 3. 0 4.2004 33 Subseguent Iy, a multj-key correspongi ng to
the XPath 11Teptsentaiveypaligsis extracted from the key index (key_index) section 12

(S1230).  Values of the multi-key, having values of keys ‘507/09:30,
‘507/09:40,”... “509/10:00° and °’510/09:30, “510/09:40°... °514/10:00,

15  corresponding to the values of the multi-key (507~514/09:30~10:00) corresponding
to the search conditions are searched from the sub key index (sub_key_index)
section 130, that is, segments 1142 and 114b (S1240).

The identification information on the metadata fragments corresponding to
the values of the multi-key searched (the container identifier information

20  (container id) and the fragment data identifier information (handle value) stored in
the ‘target container’ Segment and the ‘target handle’ segment, respectively) is
extracted from the sub key index (sub _key index) section 130 and the relevant
metadata fragments are then extracted using the extracted identification information
(S1300).

25 FIG. 13 shows an apparatus for searching for metadata according to an
embodiment of the present invention. The apparatus in the present invention is an
apparatus p.erforming a method of searching for the metadata according to an
embodiment of the present invention described above with reference to FIG. 12.

The apparatus 1000 comprises an input unit 1100 allowing a user to input

30  search conditions therewith, a receiving unit 1200 receiving contents, metadata on

contents or an index of the metadata, a storage unit 1300 storing therein received

A
H
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fragment and the XPath 112 of the Service Id/ Published Time is searched in

the Key T1ndex Tist (Key_index |ist) section 110, and the i tion
information on the key index (key index) secti on KR@OOJ 01?4 ]_ 0

searched multi-key is extracted (S1220). 5 In the preéesent errbodl ment

~Service Id is higher in priority than the Published [PEA]‘Q e, 04?004

representative key val ues of "509/10: 00", 113a and "519/10:00',

"i.e., the representative key val ues indi cati ng the ranges
(500-509/09:10-10: 00, 114a, 510-519109;410-10:00, 114b) of values of the
mul ti-key.to which the values of the multi-key (507-514/09: 30-10: 00)
corresponding. to the search conditions belong, are 10 searched fromin key
i ndex (key_i womm)tis,secsdatmon] GO cantdnts loeai thelat of the amdtasiata, anﬁmqimmitdﬂOQ)n t he

sub key index sec n_1 havi n ntati.ve val ues
i s extracted ?E’I("'é’r‘ﬁlq E‘By?é’g‘% ﬁ%‘g _?IH%%?)V %0&??308&“1%58 Ig'é(?? R/al ues of
the mul ti - keyondifotsnEon &h&ﬁﬁ)u@ﬁkaY@O ol /the Insthtiata mdéQEh@%x&Qctmg the

509/ 10: 00" and '510/09:30," "510/09;40'... ~514/10:00,"' 15 correspondi ng

to the val uesorseme aaiasiats bycesy of Ggabpialygs ofithe muwikex: o seashethanddd to t he

Secti on 130, PRAFALODSRERRAE il A NG R DR AR Gt Tt on
information on th&heedrmebateit 1409gomptiss ﬂaprseze@pmndlmgs inputtedifeony tie dgsit of  t he
Y SR T A TS % BB b T R LGB, 07
target contgjd\@smesSg@TENt and the “target _ handle segnment, respectively)

is extracted fromthe sub key index (sub key index) section 130 and the
rel evant net adat Mcmgqh@smgs ofr sarching f@lxvai%t@dhmmm eyhsceding de oag

identifi tIOI’lIn.fOI’ 300 Fl for

sear chi ngl f or PRtimeat £ QJSOP‘%F% ntlon’ anﬁt%l mn?gaﬁﬁ%ﬁ% prglglgﬁtkg?

invention. Themeppadiag tﬂ$thcn1npﬁtese|aﬂfchaﬁﬂ<ﬂ1t10ﬂiw@12®&)n of 8 step ofaqmb:actaigu&e

perform ng a method of searching fo e netada ccordi a :

embodi ment ofcORGsENEEy 3@%11%3)1&%%30# b‘i?%ﬁ?aﬂ@ﬂ ]ﬁi?ﬂi‘}gu tg‘% ﬁ‘rll@;)t o FIG

12. The apparg ﬁﬁs%oﬂrﬁg? t§ PLeb RS ﬁlmti-leawuwm bmﬂem&bdamtp\femm 586 tO
con

i nput 30 searc tions therewth, receiving unit 1200 receivVving
contents, rretcbstaipaommade:aﬂIWemwnmctlanwthtféQ B% the netadata, a storage unit
1300 storjng ther

NOR 2 3. 1§ 2200 4?&icgorrd1%cg%iovtﬁg pLJés nt 11I1vent10nocthV\¥e fs IE GhlkRad He shrudePe @15 4 1 0

metadata allowing more efficient search for and access to information on contents, a
method of providing the metadata index having the structure, and a method and an

apparatus for searching for metadata using the metadata index.

20 INDUSTRIAL APPLICABILITY
As described above, the present invention enables simultaneous searches by
compound éonditions for TV Anytime metadata. Where searches by compound
conditions for the TV Anytime metadata ate conducted, overhead to a searching
apparatus is decreased, thereby allowing search time to be shortened and the
25  searching apparatus to be increased in terms of efficiency. However, it is understood
that while illustrative, non-limiting embodiments of the present invention overcome
the above described disadvantages and other disadvantages not described above, the
present invention is not réquired to overcome the disadvantages described above,
and illustrative, non-limiting embodiments of the present invention may not
30 overcome any of the problems described above. It is also understood that a system

which uses the present invention also includes permanent or removable storage, such

ABENDED SHEET(ART. )
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34 contents, metadata on the contents or an index of the netadata, a

control unit 1400 searching Tor a value/values of the multi- 5. :
corresponding to the input search conditions frommeﬁ.zm ﬁgﬁmgil@&qir‘?m \
the netadata index, and extracting the concerned t

val ue/val ues of the multi-key as searched, and an S[PEA{ut @ 1045%(%4
~outputting the search result of the control unit 1400. The control uni

1400 conpares the search conditions inputted fromthe input wunit 1100 with
the values of the multi-key included inj4he metadata index stored in the
storage unit. Anong the steps of searching for values of the nmulti-key
according to one 10 enbodi nent of the present invention, a step of

. sear chi ng forasanaguettd andeypticad alisces, g ROYt socantier wavp whedbeareddy, @owhlichi ons

et H cat i GFF PARSH Rl F0R G R8T SR e oo BB

sear ched mul tThelkpyratibdslcak @lsé BelekibaRd vitl fdf ckahRe, MRIchink Bfer a%ﬁ??drk ption
made above in connection with FIG 12. 15 Accor di ng to the present

i nvention, t IFEgheas ebllt%’mtded an index structure of netadata allow ng nore
ef ficient ssearch 0 o} hod of
_providing the nmet é‘i’g{ Pa ngéﬁg%gtv#%ﬂt{ahg{agt%%nc Blf?lgbe% X %ﬂﬂ?ch?ﬁ “8{1%1
. appar at us f oprafemed binbedifnet :ﬂiamdat the ubdwiggd, He isnailpditsrativad e Xt walD be

| NDUSTRI AL APPL | CAB LI%Y A@H%ascrl bed_above, the present_invention enables
si mul t aneous earﬁfeﬂ b fgse FuHY aebth%ﬁ‘tapeﬁ%m%ﬁcaﬁenmft avalBtsEdht a.
Wher e search t t@a.are
conduct ed, oS%r to a gear ﬁgfnth@% %%%gﬁlogmgwgggdm}ﬁ&r%’e%y
al | owi ng searscd!petqfnfce:prc)semanm:mmw lmmhtﬁndﬂborﬂﬁbxﬁmraplbﬁndgi cgipwr at us to be
increased tn ternms of efficiency. However, it is understood that while
illustrative, non-limting enbodi nents of the present invention overcone
t he above descri bed di sadvant ages and ot her di sadvant ages not descri bed
above, the present invention is not required to overcone the di sadvant ages
descri bed above, and illustrative, non-limting enbodi nents of the present
i nvention may not 30 overcone any of the problens described above. It is
al so understood that a system which uses the present invention also

i ncl udes permanent or renovabl e storage, such MENDED S BEET (ART. 34) 17
Oct ober 2005 Y 1/ 2003/001410
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. IPEA/KR 2 3. 0 4.2004 35 as nmgnetic and optical discs, RAM RCM a carrier
~wave Tmedium_etc., on which the process and data structures E th resent

i nvention can be stored and distributed. The operanﬁlzoﬁag ;35 4 10

distributed via, for exanple, downloading over a né

| nt t. 5 Ath h th t t h b b i
nterne oug e presen i nven i on has eenslpggm s%% @ &_ozml on

with the preferred enbodi nent shown in the draw ngs,

illustrative. It will be wunderstood to those skilled in the art that
various nodifications and equival ents be made wi thout departing from
t he scope and spirit of the invention. erefore, the scope of the present

i nvention should be defined only by the appended clains. 17 Octoher 2005
JAR 200 3 / Qratd#s:1-0 IPBAIKR 2 3. 0 4. 200.4 36 CLAIMS: 1 . An index
structure for metac mstadata divided into fragments, conprising a |list of

mul ti-keys which orreépé@ﬂfwsucﬁur@éwwﬁad%ﬁwﬁdm%ﬁa@n S, CHEPHES/at a, and
| ocation inf i f i ndex
struct ure as 5 5 ai-Aept wfith RBols B4 Lmiiied or oot B maadate BF

mul ti - key andodatleninifdrinatéon fon defifing amnltpkeyaff theHist.met adat a corresponding to
the values of the nulti-key. 10 3. The index structure as clained in claim
2, whereid the identification information of the netadata conpri ses

i dentification inbor mﬁh@ﬁd&?s@.&%ﬁe af cihiAea if CRONBNAESHE! cdiiRisiRladas a
corresponding to the values of the multi-key. 4. The index structure as

cl ai med in clodityn myltidier and identification inforontion of tha fustadateiconespondingfoeBe ed in
XPat h. 5. Th%ndeﬁg%st E%r%ure as clainmed in claiml, wherein at least a
part of the CE AR Frmat i on is expressed as a predeterm ned code. 20
6. The index structure as clainmed in clairn 1, wherein the |ocation
information conprises |location informatjon of a fra rrentql}wpclu ing the

nul ti-keyl0 and | oéati ohb$ mdé’ﬁﬁ‘ﬁ‘fqhgﬁawa{nl‘félﬁﬁlaﬂmzk SRR AP o yent |

information of the metadata comprises identification information on ones of the

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

4. The index structure as claimed in claim 1, wherein the location

15  information is expressed in XPath.

3. The index structure as claimed in claim 1, wherein at least a part of

the location information is expressed as a predetermined code.

20 6. The index structure as claimed in claim 1, wherein the location
information comprises location information of a fragment including the multi-key

and location information of the multi-key within the fragment.

7. The index structure as claimed in claim 1, wherein the metadata is

25  metadata as defined in the TVA Forum.

8. The index structure as claimed in claim 1, further comprising: .
a sub-section including ranges of values of the multi-key and identification
snformation on ones of the fragments of the metadata corresponding to the values of

30  the multi-key; and




7. The index structure as clained in claiml1l, wherein the netadata is 25"
Theltadata as defined in the TVA Forum 8. The index structure a cglf i i

i in
claim1l1, ftu-ther conprising: . a sub-section incl yg r ! f |
the multi-key and identification information on om‘?@mgf a r£ j‘fﬁ
the netadata corresponding to the values of 30 the n kay:

IDED "'I 1.JR, C 0" -11-ET (ART 'CT/KR 200 3 y ocl e%rﬁoam%M4

- 2004 37 a section including representative key val ues representing the
respective ranges of values of the mulgji-key. 9. The index structure as
claimed in claim8, wherein each of the 5 representative key values'is a
val ue anong the correspondi ng range of values of the nulti-key. 10. The
i ndex structure as settwinnadiuding clepiesanBiivetkey eiahues represehiigg thenebprttige

“identification infor tiflo'tﬁ on t?e section; and 10 the section further
i ncl udes ideFﬂ"ingl%tg‘iafugﬁo' ¢ B Yon on the sub-section. 11. An index
structure for netadata divided into fragnents, conprising: values of

mul ti-keys; and identification information of the netadata corregﬁéndi ng to
the val ues of the9. 15 T indek eyrvctuighay elaimadnin plgim i8, kidieseie seele 9 to a

conbinatipon of fields . of the .netadata. . . The index str e cl ai med
ol anm 31, Srrefiafeinybiigy iR Aos e oSSR el O Sl or e .2

i ndex struct wigi&sy.claimed in claim12, further conprising location
information for defining the nulti-keys, wherein at |least a part of the

| ocation information is expressed as a predeterm ned code. 25 14. The i ndex
structure as claigpd i4,Lh4l MQIEhE G deRhbbincation information
of the nmetadata conprises irdentification i nformafion of ones of the
fragnents of the tetlatiatiadesddentifpaivdiimigrbaionlve theedectivsy; add t he nul ti - keys.

- 15. The Ilgdex str H’ﬁatsgétl%n 3 lgelr %cﬂ}?lgs fdgntﬁjlc%l:iorpl i]n'}drm\é\éi]cg &t e gu%[sec 'or1r11.JI ti-key

11.  Anindex structure for metadata divided into fragments, comprising:

values of multi-keys; and

identification information of the metadata corresponding to the values of the
15  multi-keys, wherein the multi-keys correspond to a combination of fields of the

metadata.

12.  The index structure as claimed in claim 11, further comprising a list
of the multi-keys.

20
13. The index structure as claimed in claim 12, further comprising

location information for defining the multikeys, wherein at least a part of the

location information is expressed as a predetermined code.

25 14.  The index structure as claimed in claim 11, wherein the identification
information of the metadata comprises identification information of ones of the

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

15.  The index structure as claimed in claim 11, wherein for a multi-key
30 of the multi-keys, the index structure further comprises a representative value

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




30 of the nulti-keys, the index structure further conprises a
“Tepresentative value representing a predeterm ned range of 11dmobsadoges of

the multi-key. ART. 3} AEl DED SHEET( 17 Cctober 200%R 200 3:;%@ @01@/100

1410 JPEA/KR 2 3.0 4, 2004 38 16. The index struct Lﬁ’ﬁéﬁﬁ{ crzah in claim
11, wherein for a multi-key of the multi-keys, the cude2004 her
conprises: a sub-section conprising ranges of values of the multi-key and
identification information on ones of the fragnents of the netadata
corresponding to the values of 5 the mylti-key; and a section conprising
representative key values representing the respective ranges of val ues of
the multi-key. 17. The index structure as clainmed in claim1ll, wherein with
respect to 10 corﬁ)ari’ﬁmnndﬁx sItﬂnetumaisuﬂan:eﬂ ilaclaimhﬁil - Waayein forsa melti-kdye
~multi-key co “seitkglel . (ki %‘W@ of the nmetadata which are
prioritized ? ﬁ’}smgﬁﬂe er‘i? Pffed fields are conpared in

sequence, starti nggfif Qfich cfoh{pslfsmg irlglls HEMIRE ofthe Mndh@sY a0l dertifRbtiqh i Oori ty,
wherein the values are conpared on an arithnetic basis, where the val ues of

the multi- ke;nfmtlnmn@pmﬁe@rft@rﬂagmm@d)f ihe metsdarorprprondiae to theorlues af wher e
. the val ue P’;& It| key are al phabetical. 18. The index structure as
clained i i ’ ’v@ﬁerel n first and second values of the multi-key
corresponds to (a& ,secﬂﬁn o%&pnsﬁ@)re;ﬁﬂﬂnt@bﬂa kdy2yalie3. repiosenjing tespepctiveel y, and
the first and second values (al, a2, a3...an) and (bl, b2, b3...bn) 20 of
the mul ti -keyanﬁ?%’fd’éluéﬁﬂﬁth%@“%tbk%’e of the sane size where there is no field
having a different size. 19. An index structure for netadata divided into
~fragments, conprising: a key index |list section conprising a |list of
nul ti-keys, each mmtmwegndexzmwp ess glaimetidrip claimd le vhereiiabito espict £9 el ds of

the nmet aﬂ&;aﬁ?I%PkegRgg %let{ﬁ%,%&%%b 3,K Y1t B %%(013 Ll R04s wherein for

a nulti- key I nde on conprises
ranges of valdegsOfinf b€ thwllﬁdtadla@ywhﬁncb:e deidtitibadc aelbR-H3RT . dKmptahd rthon ones

of the fragments of the netadata
combined fields are compared in sequence, starting from a first field having a
highest order of priority, wherein the values are compared on an arithmetic basis
where the values of the multi-key are mumerical or ranked in lexicographical order

15  where the values of the multi-key are alphabetical.

18. The index structure as claimed in claim 17, wherein first and second
values of the multi-key corresponds to (al, a2, a3...an) and (bl, b2, b3...bn),
respectively, and the first and second values (al, a2, a3...an) and (b1, b2, b3...bn)

20  of the multikey are determined to be of the same size where there is no field having

a different size.

19.  An index structure for metadata divided into fragments, comprising:
a key index list section comprising a list of multi-keys, each multi-key
25  corresponding to a combination of fields of the metadata;
a key index section; and
a sub-key index section, wherein for a muiti-key of the key index list:
the sub-key index section comprises ranges of values of the mulii-key
and identification information on ones of the fragments of the metadata

30  corresponding to the values of the multi-key, and
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30 corresponding to the values of the nmulti-key, and M"IENDED S EE T (RT.

for netadata

_correspondln

34) 17 Cctober2005 .tvl KR20OCB/ 001410 " 1KR 2 3. 041- 2004 186ctdbraodse
i ndex section conprises representative key val ues , & ﬁ e p(gﬂt@e}_ 11 0

respective ranges of values of the multi-key. 20. Th
structure as clainmed in claim19, wherein the 5 keywl .kié d
further conprises location information for defining the nulti keys, V\/nerel n

-at least a part of the location infornmation is expressed as a
- predeterm ned code. 21. A conputer readgbhl e nediumcontaining a data

structure for storing 10 an index for netadata ucture conprising a list of
mul ti-keys which correspond to a conbination of fields of the netadata,

.and | ocation infor rratl dke iy dedexn segtion nesimrisesk eippigsentatize | key . valges22. A
“conput er read%P}eg %S;b?&;‘@l ngﬁaﬂﬁgﬁftg&%‘fﬁ-ﬂé for storing an index
r%ts, the 1 nde

|nto ragmne X provided to search the
net adata, the data structure conprising: values of multi-keys; and

identification inf t he tadata corr.es Qnd 19 1o the,val ues of
the 20 multi-keys; f‘ﬁ@yﬂ%‘ﬂ%s“ﬁ LofHBEp N & "’l”g é‘g}?{ﬁ% i on of
fields of 4 hekey"iﬁ&écdl?stt §ect13§ ﬁlrﬁePEHIH&Hs% loﬁﬁﬁa}ﬂfoﬁnM' fdf‘ﬂéﬁ?ﬁl{gaﬂ:\@ hh@ia data

structure for storing an index for netadata divided into fragnents, the

i ndex provi dekeys,o whemnc lat tlesst a2 parbredfathat kcatidme infarmetist ris cbpressedoagpmi si ng: a

key index list gqct|0ﬁﬁmﬁnpr|5|ng a list of nulti-keys, each multi-key
ES ation of fields of the netadata; a key index

section; and a sub-key index section, wherein for a multi-key of the key

index list: (ENDED S EET(AR .3 1 17 Cctober 2005 . .VXR 2003/001410
| PEAJKR 2 3.0 4. 244 A computer readable medium containing a data structure for storing

10 an index for metadata divided into fragments, the index provided to search the
metadata, the data structure comprising a list of multi-keys which correspond to a
combination of fields of the metadata, and location information for defining a multi-

key of the list.

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

values of multi-keys; and
identification information of the metadata corresponding to the values of the
20  multi-keys, wherein the multi-keys correspond to a combination of fields of the

metadata.

23. A computer readable medium containing a data structure for storing
an index for metadata divided into fragments, the index provided to search the
25  metadata, the data structure comprising:
a key index list section comprising a list of multi-keys, each multi-key
corresponding to a combination of fields of the metadata;
a key index section; and

a sub-key index section, wherein for a multi-key of the key index list:

AVENDED SHEET(ART. 34)




40 the sub-key index section conprises ranges of values of the nulti-key
and identification informati on on ones of the fragnents of the netadata
corresponding to the values of the nmulti-key, and the key i

conprises representative key values 5 represent,i

09554 O
of values of the nulti-key. JAVENDED Si EE (Amfﬁgzhé% ?6%%{.514%3%9 >

D
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40

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

the key index section comprises representative key values

5  representing the respective ranges of values of the multi-key.
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