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WO 2004/010334 PCT/KR2003/001409 1 INDEX STRUCTURE OF
METADATA, METHOD FOR PROVIDING INDICES OF METADATA,
AND METADATA SEARCHING METHOD AND APPARATUS USING
Ll ANRICES OF METADATA 5 TECHNICAL FIELD The ﬁﬁﬁﬂoos/oomw
invention relates to an index structure of metadata provided for searching
for information on contents and a method for providing indices of the
metadata, and a method and an appajatus for searching for the metadata
using the index structure of the metadata. More particularly, the present

invention relates to 10 an index structure of metadata containing
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metadata for the digital contents defined in TV-Anytime Forum
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metadata") is divided into fragments in an independent unit and

transmitted on a 15 fragmen%f:cm t BJI‘ providing indices of the
metadata, and a method and‘an—appar%searching the metadata
using tiEhingicsssiohmestadatalaldse presedexappliivatiorf indiaded provided for

Qrean Patent lication Nos..2002-43097 and, 2002- 62913, which ar
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audiovisual related Services in a user-triendly environment such as &
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view and listen to various types of programs (such as conventionar

oacksak timgrs rvisd4l ontitddtitdraativel getali centetd dbignkken aF @-Anytime

desiied Hue.anA.In aflesied mannanpasedon heypersgnal starage .y
evice. e -Anylime Forum has oper te orking E—?roups for
bustadss nsddidded into fragments in an independent unit and transmitted on a

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

62913, which are incorporated herein by reference.

BACKGROUND ART

The TV-Anytime Forum is a private standardization organization established
in September 1999 with the purpose of developing standards for providing
audiovisual related services in a user-friendly environment such as a personal digital
recorder (PDR) having a high volume personal storage device. Specifically, the aim
of the services is to enable all the users to view and listen to various types of
programs (such as conventional broadcasting services, online interactive services
and the like) at a desired time and in a desired manner based on the personal storage
device.

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

management and protection and the like, in order to establish standardization. With
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30 system/transmission interfaces/contents referencing, descriptions,
metadata, rights management and protection and the like, in order to
establish standardization. With WO 2004/010334 PCT/KR2003/001409 2

o SRR%qhI9 the metadata concerned in the present inventiorl,éq.%gg }05)]‘
W Metad(iata48pecification SP003v1.3" up to June 2002 has been pu ﬁgheé.og

A configuration of the PDR will be briefly described with reference to FIG.
1. The PDR 100 receives video/audip signals and metadata via a variety
of networks 5 such as sky waves, satellite waves, internet networks and

- the like from a prqvider 200 for providing video/audio sigpals, collects
RRER % ﬁe%fﬁ)’mg B‘Eifém%‘,{ I 0 BFERHA P SRO Rt L?sgel%f,a# Qe Metadara

Sistifieasoni SPHISR 3" the toxid e 0EDB0be i Quvislisgethe video/audio
signals, The PDR, 100 corr/wgﬁses, hing volume storage. device for storin
e

thereir tHATRBERISE 08 ey drrsribed s iBpnsere 1o 1.

TudiTRODPisasves hai{ensragr and rensasuction shthgyvidag/sndia
SZ,‘iwgéwlls, and an electronic program guide (EPG) application for retrieving

HiSHIAYTAY Sn SUEYLE: Y6 Be IS R ReLg i thobkssbrmst drauifer

tbe metadataintor i ricas/sigdiosdabliebt Miomohilie RiOgRNPSHEFRY AN
reproduction times and the like, through a grid gluide screen of the EPG

R PR Sh Bl FE Do eS3abet 8015 UrRRIR IR AR draihe BRIt eRPdsitr

Miavildenpebe/ ailidsrdeablinga 06 reprodures thesonpeesaudidod atalprRviadrabe
tored g’n the high volume storage device. The metadata refer to data

LGRS e AR LB RS tIde g rsi slentlypag itadatnd i PDR
twfifedias W@atprabovbflatas forthelyé metadatasnrsificatinnsi@dhadio
TV-Anytime Foryum, its structure is defined by use of XML schema .
TGS s ISR, RO e LB UARP SR8 VP ieving and
GepBgitipméaidprofeting vilsndadds dpntle XMé usendshesamaeticsanda

%:rt%)lute oéqthe%)ras ective. metadata elements are also defined. The TVA
A PETRO RN 1A Bt aHEES Rh P RIS SR OSSR JERERS o, Hngy pnd

eciuRantdigyingadreaus edeen o A EPC3PP)icasorhawhn ith FIG: 3. sEhgts
TVA metadata relevant to programs are configured with, for example, 25

oAU RN B AR ISR e BRMET b I HEEAS Tespduces the
Vegramiotadi ore st skeredes ihforpatentRRIBaRddAedike, under the

node Olf"he metadata refer to data describing contents such as titles and synopses of
programs, and are defined as “data about data.” In the TVA metadata specifications
of the TV-Anytime Forum, its structure is defined by use of XML schema language
(see XML 1.0 of W3C), the standard by the W3C (a consortium for promoting
standards for the XML), and the semantics and attributes of the respective metadata
- elements are also defined. The TVA metadata relevant to broadcasting contents are
configured with an XML document having a root node, “TV AMain (300)” as shown
in FIG. 3. The TVA metadata relevant to programs are configured with, for example,
nodes such as ProgramInformation Table, GroupInformation Table,
ProgramLocation Table, ServiceInformation Table and the like, under the node of
“ProgramDescription.”
In the TV-Anytime Forum, the TVA metadata are transmitted on a fragment (
basis as an independent unit in order to transmit a large volume of TVA metadata in

a stream format. The concept of fragments will be briefly described with reference

to FIG. 4. The fragments are obtained by dividing the TVA metadata configured
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"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 a stream format. The

oCRISRRLS fragments will be briefly described with referencg tp, ,
W '(I:%e fragments are obtained by dividing the TVA metadata conn%%%%) %%09

2004/010334 PCT/KR2003/001409 3 with the XML documents shown in
FIG. 3 into predetermined tree structgres. For example, where the entire
TVA metadata are divided into a tree structure (fragment TVAMain)

includin upper node, of "TV in" and predetermined child nodes
TR P S Lt R TR R TER) For
¢naiplinoarrd theRaeiroTv Afiredramirfdinaidmbableastuehild (Raesent
r this upper node, a tree stru ragment BrogdcastEv

ARG e AB st Pt AN B SO R, Ahlmoces
ineKeshik depdhis dgpetidose@aen ©h ghend Mo gt tgostidaiieRcluding an
becomes a ment, The fra ts can be. tfransmitted independently of
RES BNy A O T i A A L RSt LB A s, =
&y indiidial ategssto BelRYRIENS!)t indledRssany taREWmEOAES the
eferenced b ansmitted TVA metadata fr ent, i.e., a npde
HRBORARD 15 R b AP DT AT GBS the
dntedmeladatactoes stagotues, aafddodrsariee fialativiapaths o thendMited
metadata fragments of li(‘ﬁG’?/S contained in 15 the fransmitted TVA

s ?f%g °T80Rls BREMRB St Hhi (i is R EPRBIK 04" B8 cABTRES
wathiagne 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 al‘{:s%r Hfgﬁwg‘@r[ilffﬁﬁae@ ot:hﬁ PO dh AR PSSR M T i@ gode

fesrepaic iy ConditiangpdTpuibh el isefiasuanns e SarvinR 1EdraRfonding to
“Published Time,' correspond, 20 to the keys. In order to provide efficient
QeI %‘é%%@?ﬁ@r%ggmwhgma rRTBEAYR g aructure,

analysladstriterenetadpiairagmeny s addidanatomeeited kaRtontained in
{Eé%@ap%&ggegnfq)g Irrrllgt% a%tr %g&%hke Tcl)n&x?sx ér%?%%‘% O,rl\’zlll?cﬁl?so 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
to the keys.

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

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

Published Time condition.
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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
%ﬂ%&‘a&h 4the index information transmitted thereto indepeQ, ’ %%91 409
ragments 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 ghen made based on the location
(identifier), so as to extract metadata meeting the Published Time
condition. WO 2004/010334 PCT/KR2003/001409 4 TV-Anytime
SpecifidafigHutimesSpsapiqatian, TVa¢brafof atadats SPatifiehtMstadata

SBAGBVAidn TModauttisne ToUARLADE MagHNG 7Monteal Canadaa, Jehfada,

2002; hereinafter, referred to as "Key index art reference” proposes a key

i YR stpinphicstraliirg 18ra8 Retaidex AR GPISARIEUBIOBYSERE Ketibnex

oha sREkainadeingd Pythead Bpinefsum will be described prior to
describing the index structure. The TV-Anytime Forum defines a container

as a togevardesrieaocWHriACa I phacdaty clvverinNg 4w tims Paantionddl be
ipdexirformatignacHihe Metadalagiiagments are transmitted, which is

called a type of top-level transmission. 10 Describing the container briefly,

each cdm@ih¥risripiesteranpy ipfng afcentipisas saiom-desphgatsersia wikich
indexdntprmnalion pitheemaiadaia flagamenttx T eranaine indamhbenetadata

classified into an in§ex container and a data container according to the
iFRsIRsAD Pt Ve IHERShy MHEN e X ilogt ain dYRearpie SoRdeveinforpsatisrion.

$SGHPBRSHRD &%K&yﬁﬁéﬁg,li@&&k%&%@h@ﬁ%ﬁgggi%@m IBH€Xctions,

(key_index) section, a 15 sub key index (sub key_index) section, a string

RSB SO Shargr Eisositsn niserntinnapictie mgide e odibsrgontainer
(EraopeenhdatrJeRRS AN SECURRRETSRS Adalaonianel CarHeS fo,the

metadata fragment sections such as an elements table (elements table)
datratiansgargefehssplon theuivd xefsminioey) cqaitiomdsid iafragtivantedtitas
"GRASILI 4 aamentaaE TaRARIANY SEAlAN, TheiAkAYAL) Hlassificalign o
is done based on the contents of the information’included inthe
sub key index (sub_key_index) section, a string repository (string repository)
section apd a fragment data repository (fragment data repository) section, whereas
a data container carries metadata fragment sections such as an elements table
(elements_table) section, a string repository (string repository) section and a
fragment data repository (fragment data repository) section. The above
classification is done based on fhe contents of the information included in the
containers. Both the index container and the data container are identical in
configuration.

Referring to the container defined by the TV-Anytime Forum as illustrated in
FIG. 5, the container comprises a container identifier (container id) data field (not
shown) and a large number of sections. In each section, the contents stored in
‘section_body’ are identified according to an encoded value in ‘section id’. For
example, a section 10 of which the encoded value in ‘section_id’ is “0X0004” is
identified as a key index list (key_ index_list) section, a section 20 of which the
encoded value in ‘section_id” is ‘0X0005 is identified as a key index (key_index)

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

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



containers. Both the index container and the data container are identical in
configuration. Referring to the container defined by the TV-Anytime Forum

as illustrated in FIG. 5, the container comprises a container identifier
(container-id) data field (not 25 shown) and a large number of sections. In

each section, the contents stored in “section body" are identified according

to an encoded value in “section id'. For example, a section 10 of which

the encoded value in “section id' is "0X0004' is identified as a key index

Iist ec S tlo 2 h h d yalu

sectlo d%bd %L‘(% |E38|E n$§d ags @ exg(kidygﬁgod%% ig\seg g?nent table
a dettiore30 t#olﬂjlelemererwmdiedmrso;etmwemme@mﬁue in sectlon id’

R ORQO0 S e GHET et SR G AR g, epository)

elespetiditable (element table) section, and a section 50 of which the
encoded value_in 'section id' is '0X0003' is identifleg asa frae%men
ta reposﬂory

repository (FadMénREIRAABLRIFIFUS AR, HOrRE
fragragiie areisierad hoshe ypasenisiae EposiaitaeneMdai@n transmitted.

repository) section 50 of the data container and then transmitted. The
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container. In conclusion, the TVA metadata fragment is uniquely identified
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includes the TVA metadata ragm e key index art reference

desfn‘nbmtam)véﬂpr@tbes@alu@ kefy ti‘ieeﬁ@n’(mnﬁfe tiatimkeanthteT™AA metadata
f& %rﬁ agments stored in the aforementioned data 15 container, i.e.,

a structure composed of the key index list (key_index_list) section 10, the

key indexT(kekedexjeseatiore20eaocel deesuthekbabndep(mibmgemdmex structure

section 30. Sinc tax of the structure is des d in detail in th

P B AR ey Ac L S0 e A e ST BelB Bl ighdgped data

wiltbatamétetle., a structure composed of the kdgirist (key_lndex_llst) section 10,
the key index (key_index) section 20, and the sel kdex (sub_key index)
section 30. Since the syntax of the structureescdbed in detail in the key index
art reference described above, the detailed deémcrigghereof will be omitted.
Hereinafter, the structure will be described wigherence to FIG. 6 that illustrates
the structure by segments of the index information.

The key index list (key_index_list) section 10 defi in the key index
structure provides a list of all the keys transeditt The list includes key
information defining each key and identificationformation on the key index
(key_index) section 20 to be described later. K&y information comprises (1)
location information of the metadata fragment ratévto the key, and (2) location
information of the key within the metadata fragmerite location information of
the metadata fragment is expressed in XPath (fragmpath_ptr) in the TVA. The
location information of the key is expressed in XPg#ey xpath_ptr) for the
relative path within the relevant fragment of tleeles used as the key in the TVA.

The XPath of the metadata fragment is a path tadbe node of the TVA

metadata XML document, i.e., an absolute path,taedXPath of the nodes used as
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Hereinafter, the structure will be described with reference to FIG. 6 that
illustrates 20 the structure by segments of the index information. The key
index list (key_index_list) section 10 defined in the key index structure
provides a list of all the keys transmitted. The list includes key information
defining each key and identification information on the key index (key
index) section 20 to be described later. The ke§ information comprises (1)
25 location information of the metadata fragment relevant to the key, and

(2)Jocation informati h ithin t fr t,. I
Ioé!t%o%%%érpméati%}r?éo?{%%ﬁmgefta arg%] rr@]ﬂ%g%?(‘%%@sgegé%mga e key for the
(fragieesntix pa¢htapatpifrdgmEViA. The X&Etidortiher tettamaginieatkaydshe XPath for

expressed in XPath lée. xpath-ptr) for the relative path within the relevant ,
ralRRE Y A ed TR LeReR KalT R Sk G JKeve xBath_ptr
medegdaterfra@nesspsaiyeith to the root node of the TVA metadata XML
document, i.e., an absoI%te ath, . and the XPath of gﬂﬁ%godes_ used as -6

¢ .

the keys, THTTREMASSHTOR e XdPdere dIRlsEkRY. MO ES BliPb iR TREldes the

forifemiRiauantintetataiariraa MrNkelinddatkelidke Juetipmatd ibremenkey to be
and the XPath for the key are stored in a 'fragmentxpath_ptr' segment 11

andesURed At hill- &egiiBnfeDiaBssc RIS oAt RO yid) of the
indentish&e iR st reeHen ey iMHQe(%;?ﬁ iﬁ@%@%ﬁﬁﬁti% IRFRIMAI%RY index

on the key index (Key index) section 20 of each key to be described later =
(i.ddenbfiesnizipen algmifier INRraftisMefoldtamdieninroratiencanthifite key index

starj 1ere] i inde i . ' .
aRRdREt IR ME U R SR it CishDdPe ey index
indist {keidandfixr |isforaesiion e stdeal ikean Msieertdienisegvegimaeaspectively,

ge%hegnlicﬁg'j]nﬁd%ﬁ % '_ Ih&?y_index_list) section 10 and a

Index_I ier segment, respectively, and then transmitted. The
key indexT(keykegarys&ctiory 2ihdeki) ea atidhe 2@ \defteedsirudsgeindex structure

e e e S o S VRIB B BB 0 oo

l.einttreehighesttivadusupf tbe kejeansulg e virldeshiold 30 kiey. witleimidieest value of

resfﬁgcég/;/a é?nncgneg(tr]he(ar ?/ig%fé%r cgﬂﬁg?(%y within the eeipe range (hereinafter referred
to as a ‘representative key value’), and identifara information on the sub key
index (sub_key_index) section 30 relevant to eaghesentative key value (i.e., the
container identifier information (container_id) tife container storing therein the
sub key index (sub_key index) section, and the &ely index identifier
information).

Accordingly, the key index section (key index) 20hcludes a
‘key_index_identifier’ segment for storing thereithe key index identifier
information defined in the key index list (key_ ixddéist) section 10,
‘high_key value’ segments 13 for storing thereie tepresentative key values of
the respective ranges of values of the key includedthe sub key index
(sub_key index) section 30, and ‘sub_index_containsegments and
‘sub_index_identifier segments for the identificet information on the sub key
index (sub_key index) section 30 (i.e., for the taover identifier information
(container_id) of the container in which the suly kedex (sub_key index) section

30 is stored, and the respective sub key indextifteminformation). The sub key
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to as a 'representative key value'), and identification information on the
sub key index (sub_key index) section 30 relevant to each representative
key value (i.e., the container identifier information (container id) of the
container storing therein the 20 sub key index (sub_key index) section,
and the sub key index identifier information). Accordingly, the key index
section (key index) 20 includes a 'key index idéntifier' segment for storing
therein the key index identifier information defined in the key index list

(key 4i is 1] 0, 25.'hi .\ ' f oring.. .
AR S Rrahis SRORBE AR A s 1
of tidlkewalckgled ihahe gublkey lisdextiisnbn &ayldadeigaemionf@0nandn on the

'sub-index-coptainer’ segments and. sub-index-identifier' ments fgr the .
TR TRt o AP0t ol (A GaE P g Bl Container
30i¢iemtifier thafoomiatiner identifianénfodnadiontd® (contairersd)rifghehe metadata
container in which the sub key .index (sub_key index) section 30 js
R A L CRTLGL 08 e TSR o M B g fgrgments).
key -7 indgxcidndsy_index)erion idaalelrad indheikapindexcstuciterides a

provides a list of the values of the key. The list further includes

ideRHRCAIRRiHRT IR BRAMEThdAdataReh s RIG kb Rint §6 xhddentifier
Valuesy HifiSnka¥ilhed FHQW@gﬂﬁd&eMFﬁM&WQdF%?WI@ Qegments

the containers storing the metadata 5 fragments and the identifier _
inféfhialiciqraadreaindhefrerparidtéedan 888 RbaRP! KeckringRrask container’
su éiﬁ%‘u X {sub, n ction 30 a Hﬂﬁﬁ ntjfier: :
segmengpgrgstﬁ#néﬁi%ginq{@ée}?ﬁ) I@% ir?glgg%gﬁ%%fieﬁaﬁ??o‘rmatllé%? iAfSrmation
defertianere ikdyohdex (aniaitrrs) seatioc2oh&epaiadieagampneniarel stored, and

o IEHIFGED EIR SN A0S IS B e cerur
idantdiren atimnnifadiodl e ocadteee Mg @mmdentatnm:m'raymkbmmﬁne easi!y understood
thH 1o R RELPLELGe S R a B TR Racon (handle value)
The key ifi@x Ftrehisue Ny heynpreesasivy Ukelerides hstpsienringlieding keys
FIcr;élg\/igun?t%titr}lget%%ir?/%eex Iig,f Otrhrgagartl)'lished Time el Published Duration. The
upper node of the metadata fragment including #es kelevant to the Service Id,
the Published Time and the Published Duration redicastEvent’ 310 as shown in
FIG. 3, identified by a shaded block. Accordinglythe  XPath
‘TVAMain/ProgramDescription/ProgramLocation TalBedadcastEvent’ for the
‘BroadcastEvent’ fragment is stored in the ‘fragmeipath_ptr segment 11a, and
the XPaths to the keys of the Service Id, the Bbbll Time and the Published
Duration for the ‘BroadcastEvent’ fragment, i.e@Serviceld’ (311a in FIG. 3),
‘EventDescription/ PublishedTime’ (311b in FIG. 3) and
‘EventDescription/PublishedDuration” (311c in FIG) are stored in the
‘key_xpath_ptr segment 12a.
The index structure will be more comprehensiblenwgference to FIG. 7
which illustrates the index information.
FIG. 7 shows the key index list (key_index_listytemn including keys for
Service ID, Published Time and Published Duratiwherein a upper node of the

metadata related to the Service ID, the Publishew Bnd the Published Duration is



15 FIG. 7 shows the key index list (key_index_list) section including keys
relevant to the Service Id, the Published Time and the Published Duration.
The upper node of the metadata fragment including the keys relevant to
the Service Id, the Published Time and the Published Duration is
'‘BroadcastEvent' 310 as shown in FIG. 3, identified by a shaded block.
Accordingly, the XPath 20 -8-
'TVAMain/ProgramDescription/ProgramLocation Table/BroadcastEvent'

for, ' ' [ ' 'f h, ptr'
o G 1 Sl S A A e O s Blranon, e
Ti@atid the Publistied Duratiothéor the 'BrodBzestiEastiEVieagment, i.e., fragment,
'@, iceld' (311a in FIG. 3), ,'E D iption/ PyblishedTime' (31 1p i
i S s e R R A PR ARE vl stored
starechin ‘fregrkekpashtiptptsegeent 12 anth e despaiturturs ol Reys of Service

5 i SUONPRS, 3 EHE A HEHEE RAFRE) e SRR GaRIEERt Tragment,

inclgslirgVieyios el Serdies HG PahlishemiDexcapadtuntiseed iRieratien 311b of
wherein a upper node of the metadata related to the Service 1D, the

publizhéd ARt EYEHResHRIR T Rt RuEtingtf Sdde ¢frlg1®) are stored

indicatedias, aghareiPadigmint|G. 3. Accordingly, the XPath for the
'‘BroadcastEvent' fragment,

ITVAMairfis@gFmDASpNs e dguridsealise dpredosaeddt rshttie sub key
st in 'f t i se , jve .
10 R, oo S T B0 SEieb AP o the ke
'Br@2Bendtelihvfithgrientind@sésiifden' itdex3lisactbRI®).3),
'EventDescription/Publi Time' f Fl n . ,
EventDelrtey A ISRk o e tafe S & ettt ondimsparching e
themietgdqiatis ipfpusegoaimnAidorREGEorn sincavBdftthkaypuadeedkely awhekdion in the

AT S Il RS 1 e o e
15 (keyeyridernlistissemiionel Reynistich st inoexs tustiatite Wagrnadagraie determined
colnodcig%grf% oer%ggic? \E\ﬂ%in the key index list, aeead is caused since comparison
of both Xpaths is necessary. The same problemrsaghen the keys indicating
relative paths from the fragments among the kegrin&tion are compared in terms
of location information. Particularly, this problebecomes more severe when
20 fragments, which are more complex than the keyscampared in terms of location
information. Since the XPath of the fragment repreging location information
among key information describes a path to a relenade from the root node on the
XML document, transmission costs are inefficient anterpretation costs of the
XPath in the terminal are high. For example, tHeat of the broadcast event
25 fragment indicating location information of a pragr among the TV-Anytime
fragments can be expressed as
‘TVAMain/ProgramDescription/ProgramLocationTabledBdcastEvent'.
Meanwhile, in order to represent one node on the.Xdcument, the XPath can be
expressed in an alternative manner. In the casebobadcast event, in addition to
30 the aforementioned normal representation, the XPathbe expressed alternatively,

such as ‘/TVAMain//BroadcastEvent’ or ‘//Broadcastt,” and so on. Herein, ‘//’
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metadata is input, location information on a field of the input search

condition in the metadata is determined and the determined location

information is compared to the 15 key information in the key index list so

as to search the key having the determined location information within the

key index list, overhead is caused since comparison of both Xpaths is

necessary. The same problem occurs when th® keys indicating relative

paths from the fragments among the key information are compared in

ter f m lar i r

setna B AT R AL AN S PR TR, n operation

cotopasgreot wtmm(af knagnmntmﬁumﬂtmea&edanhdmmm thenot a simple one

fra&ment re esen Iocatlo information. éﬁform tll'C{)& head
U tH‘PoC ST fodtl o W Sho ﬁf‘ Ui overhead is

docuust.itransnyissicocpstdsue ofeficientanct iptaheraRudn sasidobipressed in

XPath in the terminal are high. For example, the XPath of the broadcast

evéﬁtégjf%\ﬁ?ﬁ rat I Bekting location information of a program among the

TV-Anytime fragments can be expressed as

/ITVAMain/Program Descrlptlon/ Pro g ram LocatlonTabIeBroadcastEvent

Meanwhile, in order to rept&sé; S Ohbcument, the

XPath cap bgo 1 miRESaH "&@ﬁb@lteéﬂ%\ée ﬁ?@@é‘ﬁf M\/H‘rﬁléﬁ&%BF@\nde an index

broadcast event, in addition to 30 the aforementioned normal

re;ﬁ*é%@‘h{rﬁldﬁ hetreaim @ﬁ%@pfé@gé@mr@étu%mggd%sso as to allow

'/ngs{h ttooﬁé% ﬁgﬁtﬁ/@@t go on. Herein, '/I' -9

means a child node in the structure of an XML d cumeént. Therefore, an

operanonAtmmmeaﬁmﬂcémfeWeagmeam metmi@svaméobpmyé asfettﬁ@ckpamoviding

is not A sinle ‘%%e ‘Q@dgﬁ{%gﬁﬁ H}Bh‘? adr fﬁ' H1[8ht£”|n a fast
|cular ove IS cause anay3|s compatrison o e re eva

parharmlee @mwmu isfespeesbatyinhg atmetlakiﬂaatemh@‘rthmdata index, and a

DISCLOSURE OF INVENTIO Accordln gly, spect of the present

SRS BRI, PR NS, SR PR RCRBRa] 2tvantages of the

inforewsianiofenkey entlosedsofastitoiallosrt 10 thtssenation avhasint@nisns and, in

be searched more quickly. Another aspect. of the pr sent invention is to
prcRﬁ&te gfﬁ Bcz Iﬂmj the description, or mhg learned by practice of the

invention.

To achieve the above and/or other aspects of tentanvention, there is
provided an index structure for metadata divided fragments, comprising a list of
keys corresponding to fields of the metadata, andtlon information for defining a
key, wherein at least a part of the location infation is expressed as a
predetermined code.

The index structure may further comprise valuethefkey and identification
information of the metadata corresponding to thkies of the key. The index
structure may further comprise a sub-section inoldanges of values of the key
and identification information on ones of the framts of the metadata
corresponding to the values of the key, and a @eaticluding representative key
values representing the respective ranges of valulbe key.

The list may include identification information ahe section, and the

section may further include identification infornwat on the sub-section. Each of
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an index of the metadata capable of searching the information on contents
in a fast manner, a method of searching the metadata using the metadata
index, and a searching apparatus using the same. Additional aspects
and/or advantages of the 15 present invention will be set forth in part in
the description which follows and, in part, will be obvious from the
description, or may be learned by practice of the -invention. To achieve
the above and/or other aspects of the resent invention, there is provided

an.j : v into_fr isi isto
oo Y R S e A B S A Tange o
fonaddiesngf aHeelkewherein at least a part of the location information is
expresseq as redetermined code. The index structure may furthe
comprieo ABIBE oD iy i (EFIRaaTn MGt ol ReSHER s another
copesistadinig éd twleaduodraitthe key. The index 25 structure may
further corgﬁarije a sub-_s?ction includiriég ranges of values of the key and

i fr

identificatiIEiRSANANJRTOH AL LFIAY AAGIRLSESIGF AN, ERRiqn of a fragment
cofrRARIRgiIngiRdhearmiuas Afdhereimand mrastipRvinsveirdfragment.

representative key values representing the respective ranges of values of

the key. TPRAIS! the,\asatiar IRERRHAB P HReHagmen: dRe ieeaipn igrmation
the,r3ASREYNLY BeuibRIsHSHSS ifeniticriomnanation on the

sub-section. Each of -10 the representative key values may be a value

among th&®REporam@tiRgdesatan éxfematieeyoishesieephad the location
T eation.i . t .
0%?83%8@%@%’%\%@%&%@%@?&@@&89 Qﬁ@nﬁ%ﬂ%ﬁfﬂ&?é&@é’?ﬁkpmh.

XPath.5T ay comprise location information o
fragment Tihelugied etey kéyedndddeativaynfaemasisigrsahékadwamdingielocation

fra t e ian infqrmagign f n '
S S L A A B o
otreetditienal thrédomatiion intberatibe aetEeirtgen detpatheyhedoesiamds0to a user
infqr atiaq of the key may be expressed as another predetermined code

or SBUIRC Pe-

To achieve the above and/or other aspects of thgept invention, there is
provided another index structure for metadata @withto fragments, comprising a
key index list section comprising a list of keysrresponding to fields of the
metadata, and location information for defining Reys, wherein at least a part of
the location information is expressed as a pregeited code, a key index section,
and a sub-key index section, wherein for a keyhef key index list, the sub-key
index section comprises ranges of values of theaw identification information
on ones of the fragments of the metadata correspgma the values of the key, and
the key index section comprises representative Wkalpes representing the
respective ranges of values of the key.

The representative key value may comprise at masiof a maximum value,
a minimum value or an intermediate value amongviilaes within the respective
range.

The metadata may have a structure of metadatafaediéen TVA Forum.
The index structure may further comprise a corredpa key index section and a

corresponding sub-key index section for anotherd{diie key index list.
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The predetermined code may be assigned in advance to the location
information frequently referred. The predetermined code may comprise
XPath as additional information where the respective fragment/key
corresponds to a user defined type. 15 To achieve the above and/or other
aspects of the present invention, there is provided another index structure
for metadata divided into fragments, comprisidd-a key index list section
comprising a list of keys corresponding to fields of the metadata, and

:Oca‘?on ?ﬁ‘ﬁéﬂ%{!%& riﬁ%ﬁiﬂiﬁ%ﬂen‘f&%% iy r%ta'&?c?é‘. %ﬁﬁ%ﬂo%f &S fragment
ocation information is expressed as a‘predetermined code, a key Index
seatidodR2@ ahd &esyd)-laeyl i rabatisadndormdteneinffdey Kavitbinhin&dyagment. The

index list, the syb-key index sectjon comprises ran of vajues of the

o e estoR PO S B ST ARG R Tglion on the key
métaiiaiasaptiespoaninghie theyalesxofdbetivey,raag fhet@ypridex identification
section comprises repres%rétativ ke%/ values representing the respective

rangiLTBAYAN, 88 UpgHRe .%@gﬁé &6 Entative key value may

comprise g laaklRethbaabedTiib/valBtheR SUPEBIENDY @Me8 [ iAlention there is
intermediate value among the values within the respective range, The

mAERMELFhStiHa RN QBB LIRS b fIEISHER d8TdemsiROErdedJRim. fragments,
ThegRARISHIEHEUTS: RAVKEY D RIFRIBPHBIRF A SRABEHHeD IRY40EE8X and location

section and a 30 corresponding sub-key index section for another key of '
thérdeymadien Ifer. definiRe thedfeysintdimatibatrrastarpfiteeldeeaiden information
infQrnatio f ' i S'aﬂ'ﬂfi ghignpf ion ificati
thefg kre%y vﬁ?%%ath%?gjé}n%ﬁ?%heﬂ%gﬁrﬁgk list sé%?on may ?ugrt elrﬂ) d¥ntification
comfaiseaidemuiicthin metkdatateorespoadiag ioddecssotitie keysthe key

index secypn r@‘gﬁtﬁﬂggﬁf)ﬁ P8 e%ﬁ%%nm%ztgéméﬁg%%ﬁ@&@ﬁo%n igﬁhnéation on

sub-key index ion. To achieve the abo other aspects

prekerftagveatitsnothitye nse fadaid e St poothirey tecdivest ofctiueddEys.

T AN A AL S AR v s

whereiidatleasteprast obthpriogaiinn informadonstructuce Mmetadata divided into
fragments, the method comprising providing a Ifsteys corresponding to fields of
the metadata, and location information for definenkey, wherein at least part of the
location information is expressed as a predetertncogle.

The method may further comprise providing values toé¢ key and
identification information on the metadata corrasting to the values of the key.

The method may further comprise providing a sultisedncluding ranges
of values of the key and identification information ones of the fragments of the
metadata corresponding to the values of the kay,paoviding a section including
representative key values representing the resgaetnges of values of the key.

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

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

The predetermined code may comprise XPath as additiinformation

where the respective fragment/key correspondauseadefined type.
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10 is expressed as a predetermined code, and values of the keys and
identification information on the metadata corresponding to the values of

the keys. The identification information may comprise identification

information on the fragments of the metadata corresponding to the values

of the keys. To achieve the above and/or other aspects of the present

invention there is 15 provided a method of prd¥ding an index structure for
metadata divided into fragments, the method comprising providing a list

of keys carre i fields of ocation. inf i .
for danirt oo U G s Al SHEE e SRR R BTN here s
expresgietase firedetethudeof godeidiing amethdebngtigdridhenet@datésdivided into
prqvidin vfallu s of the key and 2Q identification information on the .

md AHTR 50,25 SRR G AER N BRHAG, = FeERRoE ST vamaprising
coliyprist Regedongraspindaniion infglddingfrangemetaddiied dbdzeideyinformation
ana i(&entificati(kr;einforrgﬁatio.n on ones of the frE% ents Pf the metadata
coftBUPSHIAG tE¥Hse VAREILAIHEI P YR P b '&%'9 QLRI ThiS RitRGESsed as a
reprefiEHYIR &8\ vakiepriRRiaRTe iRe AR PG it as180fiffy alugkbAley index

the key. 25 The location information may comprise location information of

af tWREISHMEP Ere HRY Ch R SuiBII B AR B ke YHBIRY SRatiAN comprises
the frasraesity AR 8oV IHIB X&) tisdIRiEnaH GRBRTRfaRERV NGBS HBthe fragments

having one of the location information of the fragment and location

infefineidhiprdiaeperspanding wdhsamivamalddirams deThry index section

e e e B e e g B alues o

acHiekethe above and/or other aspects of the present invention there is

provided another met ravidi | re f . .
bivided inld r%%g'r%z%tg? o8 h%%%%{ﬁg%%%\%r% %&%ﬁﬁ'&” there is
segtiovidedptibiagathbstrobkeys ob pespdimdnantortedscod théanetetzdaia divided

T S R SO S ponang o

keyieigiex B et ometadbipip v doz subrkefongiexicsediiiningexeikgps, awherein at

keYegfs%hSal?te%%ngheex Ilinséé%i%ensil##élr(e aitinodn(:")i(ssee(>:<t|ci)?gs('i‘acéarul!1 ri|c?r(:"eséletermined code, and
providing values of the keys and identification amhation on the metadata
corresponding to the values of the keys.

The identification information may comprise idemdtion information on
the fragments of the metadata corresponding tedhess of the keys.

To achieve the above and/or other aspects of thgept invention, there is
provided a method of searching for metadata divideal fragments, using an index
having a list of keys corresponding to fields of timetadata, and location
information for defining the keys, the method corsipg searching from the index
of the metadata, a key corresponding to a seamtiittan of a field of the metadata,
wherein at least a part of the location informati&iining the key is expressed as a
predetermined code value, and extracting a fragmérthe metadata using the
searched key.

The searching of the key may comprise determinogation information

corresponding to the field of the search conditioth respect to the metadata, and
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ranges of values of the key and identification information on ones of the
fragments of the metadata corresponding to the values of the key, and
the key index section 10 comprises representative key values
representing the respective ranges of values of the key. To achieve the
above and/or other aspects of the present invention there is provided still
another method of providing an index structuré3or metadata divided into
fragments, the method comprising providing a list of keys corresponding

0 %gaﬂ‘élﬂﬁgfeffégﬁg‘gf%ﬁggfégr@ggé%?ﬁiﬁ)%”fﬁé%‘é%%%f "\ngﬂeré@&u to the

wherein a tion Information 1S expressed as
prduddenirine deadd, @mtipooviding values of the keys and identification

informatian on the metadata , corresponding to the values of the keys. The
ontaad e e B Rl bRl e S ftid (R s gl he ke
therfergimg nite fdhemetaditiacarrespndings o thpdhivkesheofithizkesiadTextracting
achieve the aboye and/or other %gects of the Oa:eseent invention, there is.

oreS R CARRN IQSTAliaRRAT, 1hF aament RidRE AR FAlaRPoRsing to the

anjafRxohgdnges list of keys corresponding to fields of the metadata, and
location information for defining the keys, the method comprising

searchind r6PERABSRIX 2 BIUFAAY AEVRIkes afilbg K&y dWsHimngadeh condition,
SEEHEeXRiing 6f i gHBR: RrIpEiRpNRLEIatlRas |G R thH%hf‘ents of the

location information defining the key'is expressed as a predetermine

cofitetRilada sarespareing AFihenvaties eidhadeptrtsisgareh condition.
searched-key. ' y.may ' ini .
location iﬁ?m%%ﬁ%ﬁ:@ﬁggo%% ngt%e fleig o?ﬁ]g %%gr@% i(taigtnfmve key
witvaleepeaating dhinesaedath, apnditid,saarenihgeipratieskigy values of the index
cor i e Jocation | ti it P the: field o
SR e R R e Ll amons
vahaa gé thieviadye snemtiegpihiedseg totive mdpres emiaygpadliees of the key

AT L R o S P
key index section comprising ranges of values af Key and identification
information on ones of the fragments of the met@datresponding to the values of
the key, and a key index section comprising repmitas@e key values representing
the respective ranges of values of the key.

The location information may comprise location mf@ation of a fragment
of the metadata including the key, and locatiororimfation of the key within the
fragment.

To achieve the above and/or other aspects of thgept invention, there is
provided another method of searching for metadataletl into fragments, the
method comprising accessing a list comprising agtly of combinations of
location information on a fragment and locationomfiation defining at least one
key within the fragment, wherein one of the locatioformation on the fragment
and the location information defining the at leaste key is expressed as a
predetermined code, and searching from the lisgmabination corresponding to an
input search condition of at least one key of tletadata.

The other location information may be expressedragher predetermined
code or XPath.



In response to a plurality of values of the key meeting the search
condition, the extracting of the fragment may comprise extracting ones of
the fragments of the metadata corresponding to the values of the key
meeting the search condition. 10 The searching of the value may
comprise searching a representative key value meeting the search
condition, among representative key values oflthe index corresponding to
ranges of values of the key, and searching for the value among a range

of values ng‘?ﬁB%dd Q}agletgﬁéhee?r%ﬁﬂeﬁ%e >8P’S§ﬁh‘§ ogm'% étg%ﬁﬁs%nts of the

comprise a Key index li n comprlsing the I|

seatietadataproirgs pangesgofos ddeasifiofaherk eyemdaidentlieatietadata identified by

mfFEmat‘Pn on ones, of the fragments of the metadata corresponding to the
ﬁtgq@ X gat Rey index section comprising representative key

values repiesehiiene tie respestiedangshaf sspasobingdat. ihbention, there is

location information ma mprise location information qf a fragment 20
5 of VKIS HE-ARBRIGHIS 15 RER"SE o i BIFIARARSRLS! {HR0gSTS, using an
witiifedehdiagnanist @ BRBIRY e dhrapoNaiAga@ TR RS PeEtadEI€and location

present |nvent|on there is provided another method of searching for

mePiRERRHRARES mHeOrAGKENEs, SARATEIMD A RS g ekt SiRg @Rkt condition
COHWiﬁt?%éﬁBeréh%ﬁf ﬁ%ﬁﬂﬁ?&'%a@%@ﬁﬂ&q%%&%%@ﬂ@& Qnit searching

fra and location information defining at least one key within the
fra ararthenReriPbHEedNBiadatatid kaycarigsoR aliibe sagrabioaAlione Wherein

|
10 C%“‘P@a'g'foa’gﬁa'o%ldtzﬂgéseam iBh 'SARY ﬂﬁﬁyé‘e@tﬂﬁ%sma% %xpressed as a

etermine ing from the list, a combi
cop&tﬁiﬁdﬂl@e@l arodepvakearandoaitreiiog aa ldiagotdtieyoethdata using the
me? he other location information may be expressed as another
prede ermlne i:ode or XPath. -14 The method may further comprise
extractingitwee q@recate insigecknisooiethe alnetadady cmeqcmxejin)glitath additional
n on the met data id f|ed b selected

identifi for
ol TSNSt 08 (FRPREOVE TGRS SRR phdsined tpe.

15 invention Ttherixition information may comprlse location mfiation of a fragment
of the metadata including the key, and locatiomrnmiation of the key within the
fragment.

The control unit may search a value of the key ingahe search condition
among values of the key from the index, and exti@dentification information on

20 the fragment of the metadata corresponding to a@evof key.

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

25 the metadata corresponding to the values of therlasting the search condition.

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

30 metadata as defined by the TV-Anytime Forum.



5 provided an apparatus for searching for metadata divided into
fragments, using an index having a list of keys corresponding to fields of
the metadata, and location information defining the keys, comprising an
input unit receiving a search condition having a field of the metadata as a
search parameter, and a control unit searching from the index of the
metadata, a key corresponding to the search dondition, wherein 10 at
least a part of the location information defining the key is expressed as a

predeterwge&ﬁf‘%@kﬁ'& epr;\%ﬁ SP'BQI?% ¢ e&%ogftmgﬁln%ﬁlon there is

using the searc etermine va ue may 'comprise
X Ratbvaedd ditiotiedr iafoparatios Me@mehm@oéotlvmmyamm&emto fragments,

corresponds to a user defined type. 15 The location informatipn ma
AT Th TR A SIS ATt SRR ih IRl gy of the
keynaadlémaatmmaammttm afitite ¥elewiitiyn foen fragtieenprisrggcantpdlirality of
unit ma& search ue of the key meeting the s arch coaﬂ1 on amon
f

S vaftRid Pﬂ@Eéy ‘iﬁBC?Hd °5'ﬁ@%9<‘f‘ra%?uo%n AGIRBThfRRERSh Biiormation
20d€ﬁrﬁﬁ@'ﬁ?l§é§ttbﬂénﬁé@dﬂﬁﬁwﬁ@%ﬁﬁmﬂﬁé}ﬁ0 ipiMatishobde¥spbRding to the

apparatus may further comprise a receiving unit receiving the metadata, a

storaBE P siHAR thd1eTRItheneceiviaw HesaliRRamRRPArPHULRG | fR@ment and the
OUFBHéHW\thﬁoﬁﬁﬁfﬂhr%‘ﬁhﬁ%?tﬁ%%nfé@s‘ﬂr&hém pRSSsKaR W ¥ determined

of values of the key meeting the search conditio control unit may
exf8@€ones of the fragments of 25 the metadata corresponding to the

10 values of {he key Mesting NG &6 |89n,CH£{ "he |8 r%%r‘é%hg?%redetermmed

search for a representat Ve Key value meetl the searc ition
anestte r@p?@%@ﬂrtamleel@grume@mmm mﬂe&%mpméﬁa@mn’@r@e@eﬁn etadata

valyge g Q Jﬁg”tﬁgqégﬁt’ﬁh fﬁéﬁh‘? HiEHEI T @%ﬁf&t&a' Tified by the

correspo representative ey value. ata may have a
streetec&dfcﬁﬁwbia&idnta as defined by the TV- Anytlme Forum. - 15 To

achieve t ve an her as cts the res nt| ntion, ther
provided ARCH LI HAp LIS LIPSO Cnt 15 Auhaaits h B geton. there i
15 fragroeiaksd eomﬂﬂh@ameaaablmIﬁf@memngoamar@taoaduuoref #r storing an
lea}ﬁtdg?(efok r¥1gtfe[data divided into fragments, the ingevided to search the metadata,
the data structure comprising a list of keys cqoesling to fields of the metadata,
and location information for defining a key, whereit least a part of the location
information is expressed as a predetermined code.

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

25 the keys, wherein at least a part of the locatioformation is expressed as a
predetermined code, a key index section, and &eylinrdex section, wherein for a
key of the key index list, the sub-key index settomprises ranges of values of the
key and identification information on ones of thegments of the metadata

corresponding to the values of the key, and the ikelex section comprises

30 representative key values representing the respe@inges of values of the key.
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metadata, and a control unit selecting from a list comprising a plurality of 5
combinations of location information on a fragment and location
information defining at least one key within the fragment, a combination
corresponding to the search condition, wherein one of the location
information on the fragment and the location information defining the at
least one key is expressed as a predetermined6code. 10 The other
location information may be expressed as another predetermined code or

XPath. T ' : :

metadata, SORIRbRa e A S aetateog el yepton. there is

idgoriohedicioly shik aedelotrdononpiterti oradabbe head uheaboe andbox ctinecture for
ts of th ti tion, there ig .1 ided ter .

R AR AR R R PR R g o searcr

mateslatataividedtintodsegmentsutbecutdprsirny wedgssearassiisnding to fields of

ol e R A R PR THRE ot a p

whereiie abieaRirpiRRIreALM IRCalipre st st s duEaseedead values of the
predetermined code. 20 To achieve the above and/or other asEects of the

pré&ff: HIHRMITRBHOMS IRIIAEAAAGHBE CDRIBHRA méaithg values of
coplaipiggsa data structure for storing an index for metadata divided into
fragments, the index provided to search the metadata, the data structure

comprisinbCaa@yarBeR AR RRCACH SN SHERIGASRSEET NesRpkiaysoiamgihere is
to B%%%fdt%rmﬂ%%?’tﬁ]@d ﬂBB@_'H@éﬁ%?é%”é%%@g@téﬁr%%\%’ medium

wherein at least a part of the location information is expressed as a
predenisingdcootley tekeydadsbinigingctiena fuigiesinhtiex spetiatign(s) recited
wqﬁrmg mr y of the key index list, the sub-key index section

comprises ranges of values of the key and identification information on

ones of the fragments BRIk DI SCRAP TEORIPeIdRG NGBS alues of the

key, and the key index section comprises 30 representative key values . .
representil R Ve G TR BF LR 801 R -16 FeadFadygntion wil
thehgboneeaxsitararinéoaspretfolibikie g resstyipavenedor it emb opinwiedesl given in

still another com_Qut%r readable medium containinr%; \a data structure for
conjunction with the accompanying drawings, in vhic

FIG. 1 is a schematic diagram illustrating a concd@ general PDR;

FIG. 2 shows a grid guide screen in a general Eication;

FIG. 3 is a block diagram illustrating a structofegeneral metadata defined
by the TV-Anytime Forum;

FIG. 4 is a schematic diagram illustrating a conc®pa general fragment
defined by the TV-Anytime Forum;

FIG. 5 is a schematic diagram illustrating a comad#pa general container
defined by the TV-Anytime Forum,;

FIG. 6 is a block diagram illustrating an indexusture of metadata using
the conventional key scheme;

FIG. 7 is a block diagram illustrating an indexusture of metadata and a
searching process using the conventional key scheme

FIG. 8 is a block diagram illustrating an indexusture of metadata

according to an embodiment of the present invention



storing an index for metadata divided into fragments, the index provided to

search the metadata, the data structure comprising a list of keys

corresponding to fields of 5 the metadata, and location information for

defining the keys, wherein at least a part of the location information is

expressed as a predetermined code, and values of the keys and

identification information on the metadata corrképonding to the values of

the keys. To achieve the above and/or other aspects of the present
nventioneers 13 4 Saalee (9LaAeh A1 LE S A0S ARREIRE 6KGadata anc
a computer-réadable medium “conmrising computer-executable

insdraetoctsigr predess iamcctrdiogamiorgs)editedhegileseratmoc i RhE F

SC = DF he .abov ! 1d
features 51 1eeHE UMUK T ULS BebanEtp oL AT Jigs of metadata
follvwog teswinticntd quifene dfemb pdgsent sngetion conjunction with

the accompanying.drawings, in which: FIG. | is a schematic diagram
lustrating Scohbapt 3f S ATl BBFRURR TeHRN SbAREH e siecmetadata

in Q(Qﬁﬂérﬁfd; E@%@ﬂ&%ﬁ%rﬁﬁ-tﬁ%ﬁ%@@ﬁﬁﬁ@%ﬁgﬂ i"_UStf?:ting a e

Str re eneral metadata defined . the -Anytim orum; .

2 B R RN G (SRS, 2 R F SERching for the
defireiddstiarrcTyrdingtimerFrerohodmens ¢f theghréswaltidiagram

illustrating a concept of a general container defined by the TV-Anytime
Forum; 25 FIG. 6 is a block diagram illustrating an index structure of

10 metadataBE®if M@ m@RtICAR R¥YNCHOME; FHE. IRNSEENTIeK diagram
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illustrating an index structure of metadata and a searching pracess using .
e cam BB RARE) <ie e T St nE R DR sfething for
indafosthiaciovticonl coeliamada add acassthod aprevitmdjownbbtibemetadata, and a

resent invention; -17 FIG. 9 is a schematic diagram illustrating an index
gtrmm@%@%%%p&qatus for searching for tﬂe ratet 1;lng tﬁe Index structure of

the metadata will be described in detail with refee to the accompanying
drawings.

The embodiments will be described on the basis \6A Thetadata in this
specification for the sake of description; howewuéis will not be interpreted or
comprehended in limiting the coverage of protectbthe present invention.

FIG. 8 shows an index structure of metadata forchéiag the metadata
according to an embodiment of the present inventidmerein the index structure
includes information for defining a key so as taldrn TVA metadata fragments
stored in the data container as described abovereithfter, a key index list
(key_index_list) section 110, a key index (key_i)dsection 120 and a sub key
index (sub_key index) section 130 will be descrjbadd the index structure
including encoded key information defined by thetay will be then described.

The syntax defining the index structure of the mata according to one
embodiment of the present invention, in particuiagluding the encoded key
information, is different in concept from the syxtdefined in a conventional key
index art reference in that it comprises structuresly introduced for an encoding

concept of the key information, such as fragmerdcdptor() and key_descriptor(),
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20

a searching process according to an embodiment of the present invention;

FIG. 10 is diagram illustrating a method of providing indices of metadata
according to an embodiment of the present invention; 5 FIG. 11 is a

diagram illustrating a method of searching for the metadata according to

an embodiment of the present invention; and FIG. 12 is a schematic

diagram illustrating an apparatus for searchind8or the metadata

according to an embodiment of the present invention. 10 BEST MODE

FO TION. ip ,an i t f

e AT A T AU T G M SSRHBH 16 the ey
mettuEck fikepronatbny sedicas b2 Ghanch ¢hedsud, lendiddaketkeyl amkanpsection 130.
apparatus_for searching f rtr? meta\lssata usin tl'ge in(gh structure of th :
etaciat VA BEHA b kel G b ST SHELRH a0 B ormation
15dtmiing se Jpecevebiasimants iddhbifcdeseriipdokiom tbe Brsiegfilidek (key index)
metadata in this Bpegdfica_ ion for the sake of description; however, this

wilPROIYR F Aoy R 4B BRth¥fEnded in limiting the coverage of
protectionraktire praseinh i ien,éd Go fishawsian egeX iErabheormation in

metadata for searching the metadata 20 according to an embodiment of

thdf}stdBeRIAlRNBI WHERaIBINegL iedts Al iR e RIB NgHIPtpYS have.
defihip gk amBerstonNEGH dridd nfiadabn MAmneRoF R AkiRdBEddEgment to

container as described above. Hereinafter, a key index list (key index list)
setfyahL theafielgsnaergitefingidhpsketion elonthaatdbe kegtadasa (hereinafter
s i S . :

O e i oo XPath of
detiteibisag Meatsymtdy/def(fiagnieatindgextbtntilr coottHemacizigamation of fields

ac ' ' f ng | ion,.i rti :
e R P B IR Py v
synsdercedineds) focanamptadi degtiomdmar adi@nanosyif that is, an XPath for a
comprises structyres newly introduced for an encoding 30 concept of the
o T NFBHLh L ER HOWS GBI JESERIRaR A ARy JES m RS as XPath
andfréer gayine T sinuGiorasyf lpakeypimylex list (key_index_list) section
110, the key . . . .
1."Key Index List (key_index_list) section

The key index list (key index_list) section prowde list of all the
transmitted keys.

In an embodiment of the present invention, a ‘fragtmxpath_ptr
indicating location information of the fragment it the conventional key index
list (key_index_list) section (expressed as XPdtlthe fragment in the TVA) is

replaced with a fragment_descriptor().
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index (key index) section 120 and the sub key index (sub_key_index)
section 130. The key index list (key_index_list) section 110 comprises key
information defining respective keys and identification information on the
key index (key index) 5 section 120 to be described later. The key
information serves to define the keys, i.e., location information in the
metadata, which predetermined fields of the nd&adata constituting the
keys have. The key information comprises location information of a
metadata fragment to which the field cons jtuting the keys belong within
the metadata (hereinafter 10 referred to as "location information of a
fragment,” wiRdh & expressed as XPath of the fragné@toh Big(changeable)
(fragnentxpatby piideRNEstPcation information of fields constituting the

Hhin—+

keysithat aregyy lquzlp iji%‘fi—qﬁ““ &‘Bﬁ‘ (;dlj;rsﬁ)tf: gment (hereinafter

referfed to as, fo ple-"location in n of a key," that is, an
XPath for a relatNVaPBENbIARBCHEHY Within the relevant fragniéht, which
is expressed as XegthlesTopttu)key in TVA (i.e., keyxpath_ptg. 1. Key
Index List (key _index Jlist) sectign The key index list (key _indgx_list)
sectipn prrgvid)::_er}aﬂﬁégﬁ?gﬁ%@ %?anqmittgd keys. In ;n Z._rnbn ler;nnf) of the
present invention K8Y£AAIREAERPLIRtr 20 indicating locatidh information
of th¢ fragment withjn the conventional key index list (key_index_list)
sectipn (expr}essed as XPath of the fragmentin the TVA) is replaced with
a fragment-descrpior—19-Table-lSyntaxNo—ofBits{changeable)key—
index listdé&yormlexX);jocikeyjsolecifiesuthie jntiibéraghedhtioe sensioited keys, the
5Bl D aRe MRRE kRl 0B i entfiers

fragment_descriptor(): corresponds to XPath location of a target

fragment(s) to be indexed. According to an embeditrof the present invention,
the location information of the fragment is expesbss a predetermined code, as
shown in Table 3 below for the standard fragmepétyThe type of the fragment is
not limited to the standard fragment type of Tahland the fragment can be shaped
as random as possible as far as its shape camiedi®ath of the fragment to define
the keys.

key descriptor(): corresponds to XPaths of the keys within the XPat
location of the target fragment to be indexed. VEhee location information of the
key is expressed as a predetermined code, similardlge fragment type described
above, the standard key type can be describedlesaibed above with reference to
the fragment_descriptor(), the type of key is moited to the standard key type.

index_container: identifies the container in which a specified kiegex
(key_index) section exists.

key index_identifier: identifies the key index (key_index) section with
the container specified by the index_container.e Kay index (key_index) section
can be identified in a unique manner in combinatibthe index_container and the
key_index_identifier.

2. Fragment Descriptor (fragment_descriptor)
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15

key_index-count: specifies the number of all the transmitted keys, i.e., the
number of indices for the entire XMIL document. fragment-descriptoro:
corresponds to XPath location of a target 5 fragment(s) to be indexed.
According to an embodiment of the present invention, the location
information of the fragment is expressed as a predetermined code, as
shown in Table 3 below for the standard fragn@ént type. The type of the
fragment is not limited to the standard fragment type of Table 3, and the

f , ial ' e

indicate X e oel oo BB RO e iy SBecitic bis
co(mlsimhmim}ot_ﬁéﬁmbectédhe bebﬁranwmtmxﬁ’mmm anhthsaangetelative to
o e R SRS TR PR e MR AR

destdlesdriblmyXhthsigratidilieyl tiforoatiba dseadtd. Mstddacilbedment type
above with reference to 15 the fragment descriptoro, the type of key is no
; bt R

limPAS R LG HSRE kdPR) e W RS T OXBhtalhdidicates a
in yhighoafimasified krantndard HrisINReatReRiohevists.- user-defined fragment is
key_index-identifier: identifies the key index (key index) section within the
coHBMRAIgIRIYif8a%BPETE index-container. The key index (key index)

section 20 can be identified in a unique rpggpRepin combination of the

index-eentainer-and-the—keyindex-identifier—2t-ragment Deseriptar
(fragment de@ﬁb%r) -20 The 'fragmentdescri 3@%‘%%0@@%@@?%’&%@
of encoding dprayifiersitdesenigteidy be encoded to arbitrary bits such as
8 bits, 16 bits anflzthfsntrelaieve to the standard fragmgnt type frequently

i
sﬁucture capable

used;and-at the same Fhrréet g structure Fapa te—of describing-XPath-as
additjonal information Telative 16 the mé(ta%l’)élil fragment type 5 defined by
the user. That is, whéfagmefagiprift déscriptor is * OxFI®, it indicates a
user-defined fragment, and thus, XPath for the relevant user-defined

fragmentis }

fragment_type: represents the type of fragments to be indexedcodsd
values are assigned to the standard fragment tyqmepiently used. If the
fragment_type has an encoded value of OxFF, thgmfeat xpath_ptr is added as
additional information.

Table 3 illustrates encoded values for locatiomrmfation of the frequently
used fragment types when a search is conductdeeim¥-Anytime. However, the
standard fragment types and the encoded valudssireinbodiment are not limited

to those illustrated in Table 3 but can be exteridesccordance with applications.
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immediately described. Table 2 Syntax(No. of Bits changeable) fragment
descriptor() { fragment type8 if (fragment_type == OxFF) { fragment
xpath_ptrl6 } } fragment type: represents the type of fragments to be
indexed. Encoded 10 values are assigned to the standard fragment types
frequently used. If the fragment_type has an encoded value of OxFF, the
fragmentxpath_ptr is added as additional info2dhation. Table 3 illustrates
encoded values for location information of the frequently used fragment
types wh B é%arch is conducted in the TV-Anytime. However, the 15

standard fra

not limited tg those iN@&H8ated in [Table 3 BESEHLISS extended in
with apdi@tions. -2{1 Table Biyaiedipsardetion OxO0ONot

accordance
Designated

fragment Ox :
0x05Segmehtinform@8A fragment 0x06 SERHEEMESARIGTH FASETeEht
0x07BroadcastEvenpgegment OxFFUseCgasisgnaeesgomneagment
0x08-OxOE 0x04 ProgramReview fragment
0x05 Segmentinformation fragment
0x06 Servicelnformation fragment
0x07 BroadcastEvent fragment
OxFF User deisgnated fragment
0x08-0x0E
Reserved
0x10-OxFF

gment types and the encoded values

in_this embodiment are

oY

xO1Pt nmnforntation-fra 026G format
3Cr9di¥§ rg%rmatior fragm@ﬁtpggmgghmgeﬁ/ie\%\{/b ra%H nent

3. Key Descriptor (key_descriptor)

The ‘key_descriptor()’ provides a structure of esiog location information
of the keys having a high frequency of use to $jebits when a search is made,
and at the same time, a structure of describingkéyetype defined by the user in
XPath. For example, if the key_descriptor is ‘OxFHndicates a user-defined key.
Thus, the XPath is described as additional infolonafor the user-defined key.

Table 4
Syntax No. of Bits (changeable)
key descriptor() {
key type 8
if (key_type = = OXFF) {
key xpath_ptr 16

}

}

key_type: represents the type of keys to be indexed. BEsdtodlues are
assigned to location information of the standaryg &g@es frequently used when a
search is conducted. If the key type has an ewcoggue of ‘OXFF’, the
key xpath_ptr is added as additional information.

key xpath_ptr: refers to the relative path involved in the fragmXPath of

the node used as the key.



Reserved Ox 10-OxFF 3. Key Descriptor (key_descriptor) The
'key_descriptorQO' provides a structure of encoding location information of
the keys having a high frequency of use to specific bits when a search is
made, 5 and at the same time, a structure of describing the key type
defined by the user in XPath. For example, if the key_descriptor is ' OXFF'
, it indicates a user-defined key. Thus, the X22h is described as
additional information for the user-defined key. Table 4 SyntaxNo. of Bits

(changealyl descriptor( if == . :
key xpath_p lréle%ﬁe} %ﬁ%/é%tfép))&e pée@?éé&ﬁzﬁﬁéﬁ@%ﬁﬁé%?@g Elg]?}eer)m(es&ecmed, it
Enadbibd waddesstmed lib asHigneddodedatain ésféonstimdent tke \stypearday have a
key types frequently used when a seaych is condu . If the key type has
B PN s R e A P actona
Lnformati@inkeyt_hfepaiilﬂéﬂmtgorsfeﬂzttmthﬁeysmm p&t;;]_imdé@dh c'mtdhad the sub key
ragment XPath of the node used as the key. -22 Whijle the encode .
vallié¥o BHIF A FERL0B ACR D08 SapLe ASIPARRL he key index art

ungeresaasbihatibeancadra vapirm fidha plansiaideey types may have
a structure similar to encoding of the fragment types of Table 3. Since the

definitiond oK B¥e!REG%HHBY R8I tion and the sub key 5 index
(sub_key_index) section are the samerggihgse defined in the key index

rion—thereafaaill omitta K ov lndeayx

art referencethe-detailed-deseriptionthereof-willbeomitted—4-Key-d
(ke index;%'&{%n No. of Bits (changeable)
key_index() {
key index_identifier 8
for (j=0; j<sub_index_count; j++) {
high_key value 16
sub_index_container 16
sub_index_identifier 8
}
}
10 5. Sub Key Index (sub_key_index) section
Table 6
Syntax No. of Bits (changeable)
sub_key index() {
sub_index_identifier 8
for (j=0; j<reference_count; j++) {
key value 16
target_container 16
target_handle 16
}
}

Hereinafter, the metadata structure defined bysyrdax described above
will be discussed with reference to FIG. 8, in whibe metadata is expressed as

segments of the index information.
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Table 5 SyntaxNo. of Bits (changeable) key index(){ key_index_identifier8
for (j=0; j<sub_index_count; j++) { high keyvaluel6 sub-index-containerl6
sub-index-identifier8 } } 10 5. Sub Key Index (sub_key _index) section
Table 6 SyntaxNo. of Bits (changeable) sub_key_index() {
sub-index-identifier8 for (j=0; j<reference_count; | ++) { key valuel6 target
container16 target handlel16 } } Hereinafter, thé3metadata structure
defined by the syntax described above will be discussed with reference to

FIG. 8, inwhigiLt t is exnr the.ind
nformatch AP LR AR ol s s A LBl ey sructure
thephoeeestautisiref pitdtielesmadisittéchkelys. traissihidtaddeyey Thiptisation defining

el PR e S5 APy SRR ) anr

(kagcdtsaripformttbloasttitr ikymation detwiptihgniecitrihafeeatiton of the

inf?rgg?rt\igﬁt %frtt eelig)éarﬂgx Pnefosr%%ct:i%vne I(%/fetﬂgokdeeydf’r’garg/tct,]gﬁf:‘ctiveIy encoded, or they
may be encoded simultaneously depending on embotémef the present
invention) and identification information on theykmdex (key_index) section 120
to be described later. The XPath of the metadatarient is a path for the root node
of the TVA metadata XML document, i.e., an absojpa¢h, in the same manner as
in the conventional index structure, and the XRdtthe node used as the key, i.e.,
the XPath of the key, represents a relative path@key for the metadata fragment.
The XPath of the metadata fragment and the XPatthefkey in combination
represents location information of the key for ¢méire XML document.

In the present embodiment, the encoded value qmmekng to the XPath
for the metadata fragment (that is, location infation of the fragment group) and
the encoded value corresponding to the XPath of kée (that is, location
information of the key) are respectively storedha ‘fragment_descriptor’ segment
111 and the ‘key_descriptor’ segment 112.

As describe above, where location information @& fragment among the
key information is of the standard fragment typeacohhis frequently used, there is
provided an encoded value (fragment_descriptor)yresging the XPath for the
metadata fragment (fragment xpath_ptr) with a perddened code. As the
standard fragment types frequently used, theréoarxample, program information
(Programinformation), program group information @Gplnformation), credit
information (Creditinformation), program review ¢@ramReview), segment
information (Segmentinformation), broadcast eveBroédcastEvent), service
information (Servicelnformation) and the like. tiie XPath of the metadata
fragment for these fragment types can be simplyesged as an encoded value, the
overhead in the search for the metadata can beeddu

Therefore, in the index structure according to phesent embodiment, the

XPath of the standard metadata fragment is enctuoled predetermined encoded



may be encoded simultaneously depending on embodiments of the
present invention) and identification information on the key index (key
index) section 120 to be described later. The XPath of the metadata
fragment is a path for the root node of the TVA metadata XML document,
i.e., an absolute path, in the same manner as 10 in the conventional index
structure, and the XPath of the node used as #fkey, i.e., the XPath of
the key, represents a relative path of the key for the metadata fragment.

Th&agﬂ:ea *Wtﬂ%%@t% %at‘?:Uf}Hg} 2" ﬂ'lﬁ %ﬁ%&(&@ Se%?Xr@n.ot slaailg_)ned to the

combination represents location information of ey for the entire
dotragreents tredpsesapt embweliercddidt: gatoredegiE@aesEasigngd to the

to the XPath . 15 for the metadata fragment (that is, location,information of....
T AR R e S TR A DB o L RBTENCLS ek B cltionally
of thefikeyl¢dwtion, infatitstionfamai mefttaie Woanempsneativedf skeredPath. In
in the ‘fragment descriptor' segment 111 and the ' key, descriptoy’ :

5 ool eaasl A ROE e B BRI LHEL AATIR: by which the
fragmgi RINGROrHREadEgvaesmadion he efdsigsandariddsagment type

which is frequently used, there is provided an encoded value (fragment

descriptof dRBrBBHRRG e AN HENHE ameRiSREer elFREFECORrdance with Table
(frag MRNfSERERARKIMHA GO BASIEARBSUERS §r PdBR0 SiRIPEaKkE f RIMRTHLON has

types frequently used, there are for example, program information _
(PiaRNsRARANGH epragrdroxfdonndtiaxOiie Iptatinmiieryation on the
10 CrflLtandRor Iﬂ@r(f:r@ﬂ%ﬂ?ﬁ“%'?@x(@{ogfﬁﬁbé‘fg?WHéam of the ‘program
(ProgramReview), segment information (Segmentinformation), broadcas
evéro(BatinitastEogndndeioiomtiofrmiadom eséivice riiahestigrearitienelocation

ke bt et of ihe melalala, Iramant Orgfiess, g anLyRER 6, fragment
e simply expressed as an encoded value, the "overhead in the search for
thalefetadaly dhe hesezdecet tBOST rerefaldifiontdeaoshatlictuthe XPath of the

according to the present embodiment, the XPath pf the standard
A R BB OES e e e reoced 24 walue and
15 then storedltHaurgirerinecsdontt et dincedet as besnade seilaasigiedctoonly to the

the fragments and some of the encoded values (e,g., 'OXFF') are
s BN AUAG 7R S SEE R B AR tm%%%%o tRerkpy(s) for the

alleyethgatset i@y aeditionatyt is, encoded values magebignated and used for the
frequently used keys instead of the conventionahtKRor the keys. In addition, if

the encoded value comprises a predetermined véheeuser may additionally

20 designate the XPath for the key. The encodindghefXPath of the aforementioned
metadata fragment and the encoding of the XPaththef key can be used

simultaneously or independently.

Furthermore, the key index list (key_index_listrtgen 110 comprises the
identification information on the key index (keydex) section 120 of each key to

25 be described later (i.e., the container identifrdormation (container_id) of the
container storing therein the key index (key_indsesgtion 120, and the key index
identifier information). The container identifignformation and the key index
identifier information are respectively stored m ‘@ndex_container’ segment and a

‘key_index_identifier segment in the key index lfkey_index_list) section 110.



define location information on the metadata fragment by means of the
XPath. In 5 this regard, an additional area (‘fragment xpath_ptr'), for
example, by which the XPath for the metadata fragment can be
designated is provided. In the embodiment in which fragments are
encoded in accordance with Table 3, the location information on the
metadata fragment among the key informatior?has such encoded values
as ' Ox0O 1', '0x02' and '0x03.' The location information on the 10

metadata encode ' I indicat RPath of the .
‘program %@ggn%%n&?&o%@%%ﬁ rﬁéx?%alfl%%% ﬁa%%rélfe\%@( I:—Lagghéﬁ B\Nﬁgibe tiﬁ%y index
lod@titn keyoindeigrsentitve h3&tadatthé agmenassdeadriftihie eyangdideart reference,

meg,gdlata frra&m%% defined by the ut?er and thus, an additional area for
enabii §§ﬁe' BRH'6FER Wﬁhe SN Péfgment to be designated is
provided. TieAlitexgirtigirbanel editg dirverduie bdery dngtiohedilvite described

respect only to the metadata fragment, the same may be applied with .

5 rodB A RISTE T g aRESHR S0t SR AIBaAccording
may ba daswmechardiserdasihmieetieantly used keys instead of the
conventional XPath for the keys. In addition, if the encoded value

comprise§ CprédSRPMh A kY, thleselithasesbariohally Po Wbihpatath of
theptbatR st heYra G8ipR P dRREAANS RbiBS RfBRETENUBRMN, the key

metadata fragment and the encoding of the XPath of the key can be used

sinffulen sy eemdegsEiaTehE). FHine wiobeadégyinadrnssection 130 are the

10 (kegélmgg i %ﬁ%%téo\pv-a}p ¢ REié:f‘fé ﬁ]gliggntification information on
the key index (key inde>€) se%tél?ng 120 of each key to 25 be described later

(i.e., the cOrain@exdefntitie thfdeaeitnnt (abowgnsriayoeffectbenitig keys related
stqri in [ ' ectjon e | .
B S A A B romton
incend iBerdifieastvena tzond sse oespectinssy, stioeeekivi vexlirel exioentavedread in the
segment and a 'key_index id%‘sifier' segment in the key index list

(k _F?%%fyjig% §8§{i‘8ﬂ”ﬁ&“? gﬁﬁte the key index (key index) section

15 120 and thessubckéljuistesbes(submethodndexpreenting B30 iateiraaangahaving a
dogtred I e ke ndex anelereice, e fescipton Mereo I . anove.
0 .

Indices of the metadata according to one embodinenthe present
invention can be generated by the provider 200ignoy, for example, audio/visual
signals.

20 Information on contents, that is, metadata, ig fm®cessed on a fragment
basis as described above (S100). At least a poftaxration information of the
fragment or location information of the key) ofanfation on the fields that will be
included in the metadata index, that is, infornmatm the key (for example, location
information of the fragment and location informatiof the key) is encoded (S200).

25 In other words, where location information of thetadata fragment to which fields
constituting keys belong or location information tfe key is of the standard
fragment type or the standard key type, both ofclviwan be encoded, the location
information of the metadata fragment or the locatidormation of the key, i.e., the
XPath of the metadata fragment or the XPath of kbg is encoded to the

30 predetermined code value (for example, the ‘brostdewent (BroadcastEvent)

fragment is encoded to ‘0X07’ in FIG. 9). Where tlocation information of the
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The index structure including the encoded key information will be
described 5 in detail with reference to FIG. 9, which illustrates the index
information according to an embodiment if the present invention. FIG. 9
shows the key index list section 110 in which the XPath of
'‘BroadcastEvent' fragment for the Service Id is encoded to 'Ox07." Herein,
the key index (key index) section 120 and the2éub key index (key index)
section 130 are the 10 same as described with reference to FIG. 7. The
e AELEEARREPeH AROYS ST RURRIYR WIENWNe KOS RRIGHLA by the
e frequently u ragments types, e.g., ogramlnfor atlon
Grenptrdedn&tlue thrdckByoadoas tHivene apick secohvelfa i eth Y Hezaltilized as in the
reducmg the entlr? overhead in the apparatus for searching metadata. 15
FIETY ﬂdgﬂg{ &' method of providing an index of metadata having a

structure Acmlgdlng pavigeeimbpdimensfotrife peakantdovietitighas fragment, for
describe Indlces of the metadata accordlnﬁ to one_embodiment

of BB SRR oo beresEri(Es Hhind 00 er FHeFBrctHingey ndex
for(suBMKg, mdrig)\iseabrsignals BRINRIINNIQRORSPRIORIEItEBbIR (S400). The

metadata, Is first processed on a fragment basis as described above (S

108Y! A'E‘?é’agtddaﬁcﬁMSMatW??ﬁf&%H%nléﬂHch‘ﬁ@‘& ﬂéébﬁlﬁY'ng therein
InfRARAOLPT ARy bPfindoragliothan Asdigils habitkhrtglBAethiBrmation

the métadata index, that is, information on the key (for example, location
.nf@ﬂﬁgﬁaﬁmlﬂm wadinarmlang chmfbmy{éhwamﬁhﬂtm@eweﬁﬁ@t@ﬁéda&umatlon

&téﬁéwgﬁg‘ég%n’{ﬂ?ﬁ rﬁa{P&?&'QHu'E%bng

fragment to constituting keys atlon mforma?
of #ierkeyinstbetiargendartaireyhragmgy anm&mg@matmwy@@,gmamt of FIG.
of @}Tch can be encoded, the location information of the metadata

fragment or the location information of the key, i.e., the XPath of the
metadataAragryeimdaxthike§P atldef)theckapns mﬁﬁodaditrgthem%ém key values
predeterm ed code value (for exam roa t event

(BISRESRIRDEn SrSEAERH e TR © VA IRSHS o) PRK s (g500). For
locaiiampiéormaspresethativé Restad i MzomesoocHrtipcatiredetermined range

information of the key is not identified by the
?e 500~509) o%/the Service Id |sy|ncluded Keg index (key_index) section

120 includes therein identification information fothe sub key index

respectively

(sub_key _index) section 130, wherein the identiftcainformation comprises the
container identifier information (container_id) thle container in which the sub key
index (sub_key index) section 130 is stored and gk key index identifier
information as shown in FIG. 8.

A key index list (key _index_list) section 110 amarg key information as
provided above, that is, location information ofetHragment and location
information of the key, based on the key, is predidS600). At this time, if the
encoded location information of the fragment oré¢heoded location information of
the key in the step of S200 exists, the locatidarmation above is expressed as an
encoded code when the key index list (key_inde}-iection 110 is provided. In
other words, for example, the ‘broadcast event §BoastEvent)’ fragment in FIG. 9
Is expressed as ‘0X07." Where the location infdromaof the fragment or the
location information of the key can not be distirsiped by an encoded value, the

key information expressed in XPath as in the cotigeal art may be utilized.



encoded value, the key information expressed with XPath may be utilized
as in the conventional art. A key is provided by use of information
constituting the fragment, for 5 example, information on a 'Service ID'
(S300). Then, a sub key index (sub key index) section 130 is provided for
the key as provided above (S400). The sub key index (sub key index)
section 130 includes segments 114 having thé¥éin ranges of values of the
key, and metadata fragment identification information corresponding to

the value the key is, the tainer | ifier ation.1 .
(containejﬁj% angﬁa&%}r{t yg‘a |?c[12e8 ﬁ&%r?gfﬁgr%{}atigﬁé&%ﬁldlg\palﬂrg comprises
respentifieti wtoirdd rim #tiertargdaheokeginedese regderndebbotariys, in addition to
container' segment of FIG. 8). A key index (key index) section 120 having
re gs%@(a'ﬁv r%%'%lues representing the respective ranges of values of
the key isTihrevidegh$S o dl Setxamplenay repiesssdativie keyevdiean other
(e.g., 509) indicating a predetermined.range (e.g., 500-509) of the .

5 S HEORITE R RIESE:) THER {6, e ) r-Sha0 Ph B Hidiadse key index
thereip inrikicatiendnfarpmating darmbetserele tHadraprEain kexdydexlues may be

section 130, wherein the identification information comprises the

coRtRiHeridenemnslingromiReRMEORIRISEER) of the container in which the
sub key 20dpsian &Rl ke miBde sestiarchalyiforipietantiiftg8xkeeh condition

index identifier information as shown in FIG. 8. A key index list (keyjndex
listyyecfonf1he Hiriadaig insemiamiag oh 8 GHIGIGERHsovee tAatngdiment of the

locatiQn, inf i _ _ ke _
o o oo o, TSR W13
location iffoseRIGONASHHE drageniamUsr e fercexripizatonRaAAAtiendocation

h in t f i . ion_inf b i . .
o P R T SRR gorcion
seditertitad (BAALEY. I ketheowesimidingxanipieidbearifooadtast ef/tre field is

A AL o R L%, R R SE i s
15 ke grintnstibeadistingtoshedidy, angeniageid nahfeatibe dfey frdgreatidncluding the
Ry T Iocation information o e key within theagrent, is defined with a
predetermined code, and the concerned metadaxtrésted by use of the searched
key (S1400).

The step of extracting the concerned metadata, 5 btdnprises the steps of

20 searching for a representative key value meetiagéarch condition, in comparison
of the representative key value and the range hfegaof the key of the search
condition, in the key index (key_index) section 1@0d searching the sub key index
(sub_key index) section 130 for a segment 114 dietythe values of the key in

the range represented by the searched represenkatyvvalue (S1410), searching

25 for a value of the key meeting the search conditiorthe segment 114 of the
searched sub key index (sub_key index) section ($3@20), and extracting the
concerned metadata by using the identificationrmftdion of the metadata fragment
corresponding to the searched value of the keyretdlyethe metadata fragment
meeting the search condition is extracted. Itndarstood that, for example with

30 reference to FIGS. 2 and 9, where a search condimresponds to a key of

‘Service Id’ in the range of 507-514 is input, repentative key values 509 and 519



-27 The key index list (key_index_list) section 110 further comprises
identification information on the key index (key index) section 120, in
addition to the key information. The steps described above may proceed
in reverse order in other 5 embodiments of the present invention, and the
step S500 of providing the key index (key index) section 120 including
therein the representative key values may be 2initted depending on the
embodiment(s). Hereinbelow, a method of searching for metadata

mes .nge%ﬁ%aé' h\?51[]8@%ﬁ%@%@éﬁ@%@&?@g&%&ﬂ?@ Q?Yiiu%g@ey are searched,

structure according to0 one embodiment of the present invention
deaadb &d ginevts vadrbesgesciiihg dovitheredesrnbedonidiidai éxitaseetichy using the

condition is.input for.examnple, a user (S 1100), and location

e aR bRl R e TR s o SN Vet ot he key.

determineth&SIbebdibrh ikiéyrerniespondirg fladheclocasifzrdaivpbatinefpath of the

the field js searched in the key index list (key_index list) section 110 (S .
5 O AR AL TS Ko MAC S Ror RIS HoSGRagErpbove, that i,

nfermasionel ol aase mdRshalinaiigmia olegAieRt NEMBATEROTRE location

key within the fragment, is defined with a_ predetermined code, and the

cohtermaliRRldae Kok irieiRiPr [Ralemalin Ry Rehesmasata fragment

ThestaRef SHRCINg e crpaings-aAdasR, t%él“ﬂﬁgﬁ?_’é?ﬂfﬁeﬁsthethe XPath
steé)é;f 20 searching for a representative key value meeting the search

cofikRoAERrEBiAPaPcHIe BPERS gREMIEKFe key value and the range of
values of e JHan, A ' i

10, ion 100 et ebar ek S A S A R e e concemed
13Beprimdeag eyt Mt chedianti@Vandstbetsetkdyiex ttreibakgy_index) section
reprgse searghe r tati \Y; 0 rching.. ..
a0 A T e AP B SN Blineec 4o fircaion
of thforesstiche dfs ek dieindar €xubkde vintelex )seetinorO 1 3 (B4 ZQ)h akely index

S e B s e
15 whereby thiemetadaisidtagineapparetisofthessaachingotrdititiisaccording to one
exg?nctt)%giirﬁcai?]tu%?e{ﬁteoogrég%tﬁtfoirn%%w rI]e Wi'tl'rﬂle appargtedorms a method of
searching the metadata according to the preseaniion described with reference
to FIG. 11.
The apparatus 1000 comprises an input unit 11@0vadf a user to input a
20 search condition, a receiving unit 1200 receivingtents, metadata on contents or
an index of the metadata, a storage unit 1300rgfdherein the received contents,
the metadata on the contents or the index of thteada&, a control unit 1400
determining location information of the metadataresponding to the field of the
search condition input from the input unit 1100ars&ing the key containing the
25 code predetermined as location information, wheréeast a part of the location
information is defined as the predetermined code extracting the concerned
metadata by use of the searched key, and an autgut500 outputting the result of
the search by the control unit 1400.
The control unit 1400 compares the search conditiput from the input
30 unit 1100 with the value of the key contained ie thetadata index stored in the

storage unit 1300.



30 reference to FIGS. 2 and 9, where a search condition corresponds to a
key of 'Service Id' in the range of 507-514 is input, representative key
values 509 and 519 -28 are searched, values from the respective ranges
of values of the key are searched, and fragments corresponding to the
search condition are extracted by using the identification information on
the fragments corresponding to the values of &f key. The location
information of the fragment refers to an absolute path of the 5 metadata

fragment, the keys. of which ar. ' e r] Lhat |
the xp e DIRLD e SR HE e e e aR R cifdBiment of
infdrenptieseot inedwm@iorefdrs siep refatizte paithirog tibedkelyp foratiennoé theatield of the

fragment_ (relative path in the XPath location of ment), that is, the
BB R o DI D e DR AL 2 IR HE SlogeFing the key
14¢0nQaih#nf thedcS det poe tecestaprdf sedochtightieisioncevherk keYeast a part of
index (key index) section 120 and the sub key index (sub_key index

5 celRROGH L SRR P B AR LB it (5 dablofand the step
theyidentieaien thformatiomed thadtad dnslexy/keye ngrstiesiéen k&P, ©1400) are
the sub key index (sub key-ir_ld]eé](’bsection and of the metadata fragment,

reS}REAERRBRA 1% BrRecaligl biets LD Ap Japselipin i meninipaseAkebaes described

acGaFingdrnpe tgmhgdinent of the present invention. The apparatus
performs a method of  searching the metadata according to the present

invERG N SRS iR &f Fieslexq Stye! PR B plified indexing
10 cofaprisetadatmiadingntsdo seakshqtacuseetasripuason sedrigk manner, under
cotttitieny aoexeiaing hemie (b2 0 r evstiade) 0 eintst oreth datgrnoantdrasitsa method

or ' e i unj stor rei : :
6 SR g AR 0 BBl ve noes
metddatsategontrol unit 1400 determining location information of the

metadatg correspondin.g to thl?\l[lﬁh%cﬂ.\,t,%ﬁ_ Kea5¢h iFﬁP input from the
input unit 1100, searching the—kemmmmﬁe%gcgo%e—medetermmed
15 as locatioAdotodimatitn tné @re sd e ast enpiart 04 theitdcatert nétatatzois iavailable

llaCEY 640 of it CoB U sy et & U IRCTRSO gty hereby

thesrestdhiig the searching time and increasing tfieieafcy of the apparatus for
searching the metadata. However, it is understibadl while illustrative, non-
limiting embodiments of the present invention oeene the above described
20 disadvantages and other disadvantages not des@ailmee, the present invention is
not required to overcome the disadvantages descabeve, and illustrative, non-
limiting embodiments of the present invention magt mvercome any of the
problems described above. It is also understoadl #&hsystem which uses the
present invention also includes permanent or retmevstorage, such as magnetic
25 and optical discs, RAM, ROM, a carrier wave mediw@tt,., on which the process
and data structures of the present invention castbeed and distributed. The
operations can also be distributed via, for examgtevnloading over a network
such as the Internet.
Although the present invention has been describedonnection with the
30 preferred embodiment shown in the drawings, it exaty illustrative. It will be

understood to those skilled in the art that varioaslifications and equivalents can



the search by the control unit 1400. The control unit 1400 compares the
search condition input from the input 30 unit 1100 with the value of the
key contained in the metadata index stored in the storage unit 1300. -29
Among the steps of searching the metadata according to one embodiment
of the present invention, the step of determining location information of
the field of the input search condition within /) metadata (S1210), the
step of searching the key containing the code predetermined as location

informatian, . t ion | ion is _defi

e B AR e P RETHRY ST TFererore, e
coBncepeedf et gutate byingenicth s sealic beddiediy ¢ AT appepeddrolaidns.
in the control unit 1400. Descriptions of these steps have been described
with reference to FIG. 11. The present invention proposes an index
structure providing a simplified indexing 10 for metadata fragments to
search the metadata fragments in a quick manner, under the environment
wherein the metadata is structured on a fragment basis, a method for
searching the index information, and an apparatus for searching the index
information. INDUSTRIAL APPLICABILITY 15 According to the present
invention, a quick search of metadata is available and overhead to the
apparatus for searching the metadata is reduced, thereby shortening the
searching time and increasing the efficiency of the apparatus for
searching the metadata. However, it is understood that while illustrative,
non- limiting embodiments of the present invention overcome the above
described 20 disadvantages and other disadvantages not described
above, the present invention is not required to overcome the
disadvantages described above, and illustrative, non- limiting
embodiments of the present invention may not overcome any of the
problems described above. It is also understood that a system which uses
the present invention also includes permanent or removable storage,
such as magnetic 25 and optical discs, RAM, ROM, a carrier wave
medium, etc., on which the process



and data structures of the present invention can be stored and distributed.
The operations can also be distributed via, for example, downloading
over a network such as the Internet. Although the present invention has
been described in connection with the 30 preferred embodiment shown in
the drawings, it is merely illustrative. It will be understood to those skilled
in the art that various modifications and egdilvalents can -30 be made
without departing from the scope and spirit of the invention. Therefore, the
scoge of the present invention should be defined only by the appended
cla¥th&IMP'CLAIMS : 1. A method of providing an index structure for

metadataydivided ipfanBagmsotadifg SnGHIed SAMRINS I RIQMRARGIRIR into

of keys corresponding to fields of the metadata, and location information

forl ERERTEAEP L R Neiioekepmar iR agpRtdbREHR! i S Rideaiseanrespeatii it fields of

ex rmi : im1,

o e R e R 168 Pl e
5 inforoatitonnbor thati oreitseepeessatesEqureteetonitieel catiees of the key. 10 3.

The method as claimed in claim 1, further comprising: providing a

sub-section including ranges of values of the key and identification

informatign on ompe wicthedtawRRNEES fh Bha M eladakRcsiftsPng ievRing
the values of the key; and 15 providing a section includina representative

keYRHfSS Fopkeyanshganil caipe calRmatigeLoiham afoneshonding to
Thﬁm@@&q@@g}@d in claim 1, wherein the location information
comprises location information of a fragment including the key, and

10 location 20 information of the key within the fragment. 5. The method as

the st haing ol o] THERt N T Mrun gt R B GBRS e
providing a sub-section including ranges of values of the key and
identification information on ones of the fragments of the metadata corresponding to
the values of the key; and
15 providing a section including representative key values representing the

respective ranges of values of the key.

4. The method as claimed in claim 1, wherein the location information
comprises location information of afragment including the key, and location

20 information of the key within the fragment.

5. The method as claimed in claim 4, wherein the providing of the list
comprises providing the list having one of the location information of the fragment
and location information of the key encoded as the predetermined code.

25

6. The method as claimed in claim 5, wherein the predetermined code
comprises XPath as additional information where the respective fragment/key
corresponds to a user defined type.



and location information of the key encoded as the predetermined code.
25 6. The method as claimed in claim 5, wherein the predetermined code
comprises XPath as additional information where the respective
fragment/key corresponds to a user defined type. -32 7. The method as
claimed in claim 5, wherein the other one of the location information of
the fragment and the location information @&the key is expressed as
another predetermined code or XPath. 5 8. A method of providing an
index structure for metadata divided into fr_?‘(ﬁ;ments, the method

comprisinG; provid@if §'aR TR GMeY SRR coMiPRERJ e R s 8f the
corigsensHneRailaids aiéhegrRataia bIRRH oM ERATATOE RS
the keys, wherein at least part of the location information is expressed as
a pradessethmendbaepredgietviaricadesy itffethsection; and providing a
sub-key index section, wherein for a key of the key index list: the sub-key
index section comprises ranges of values of the key and identification

5 informatidh on oAawneihtideofragwieityg af thdex stadtiseormestalatimivided into

the values of the k nd 15 the key index section comprises
rﬁF@'@%ﬁJ@%@@@&%@&B%@%mmg the respective ranges of values of

the key. Srolielimethes) asdelalneskdn shaiomprikifid el iep ol M EbReEpiIsHAhg to
a corresponding key index section and a corresponding sub-key index
e R IRT BRI RBG CPHETNEY FFRTER BT 7 kB OV BFER ik deost
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comprising; providing a list of keys corresponding to fields of the

10 metadatapmvidingaaioey X6lexferctiatipantbr defining the keys, wherein at

least part % {[/rﬂ& Ioc(,%iu n anolrraation Lsonex rese?e?o?s E @rgfﬁ{g{(mir}ﬁgex list:
code; anchrowdl gva Ued oF ﬁ)é?%ys and dentiicatior information on '
the metadnéasub-key index section comprises ranges of values of the key and
identification information on ones of the fragments of the metadata corresponding to
the values of the key, and
15 the key index section comprises representative key values representing the

respective ranges of values of the key.

9. The method as claimed in claim 8, further comprising providing a
corresponding key index section and a corresponding sub-key index section for

20  another key of the key index list.

10. A method of providing an index structure for metadata divided into
fragments, the method comprising;
providing alist of keys corresponding to fields of the metadata, and |ocation
25 information for defining the keys, wherein at least part of the location information is
expressed as a predetermined code; and
providing values of the keys and identification information on the metadata
corresponding to the values of the keys.



10

corresponding to the values of the keys. -33 11. The method as claimed in
claim 10, wherein the identification information comprises identification
information on the fragments of the metadata corresponding to the values
of the keys. 5 12. A method for providing an index to a tree structured
metadata which is divided into a predetermined range of fragments, the
method comprising the steps of: providing3dalues of keys and
identification information of the metadata corresponding to the values of
the keys, each key comprising at least one of fields in 10 the metadata;

and providing a I RIS HY GERR LY WRSFRA ! BPaLieaian
in {heormaiRpAaiampiieieioentikasi o idfear#loh eresa iy EAS RIS AEedata

represented in an encoded format.
corresponding to the values of the keys.

12. A method for providing an index to atree structured metadata which
isdivided into a predetermined range of fragments, the method comprising the steps
of:

providing values of keys and identification information of the metadata
corresponding to the values of the keys, each key comprising at least one of fieldsin
the metadata; and

providing alist of the keys including location information of said field in the
metadata, wherein at least of a part of the location information are represented in an

encoded format.



