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when XML metadata on digital contents defined by TV-Anytime Forum (hereinafter

15  referred to as “TVA metadata™) is divided into fragments as an independent unit and
transmitted on a fragment basis. The present application is based on Korean Patent
Application Nos. 2002-43097 and 2002-62923, which are incorporated herein by
reference.

BACKGROUND ART

20 The TV-Anytime Forum is a private standardization organization established

in September 1999 with the purpose of developing standards for providing

audiovisual related services in a user-friendly environment such as a personal digital

recorder (PDR) having a high volume personal storage device. Specifically, the aim

of the services is to enable all the users to view and listen to various types of

25  programs (such as conventional broadcasting services, online interactive services

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

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

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

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



respect to the netadata concerned in the present invention, "1St Draft of
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The metadata refer to data describing contents such as titles and synopses of
programs, and are defined as “data about data.” In the TVA metadata specifications
of the TV-Anytime Forum, its structure is defined by use df XML schema language

20 (see XML 1.0 of W3C), the standard by the W3C (a consortium for promoting
standards for the XML), and the semantics and attributes of the respective metadata
elements are also defined. The TVA metadata relevant to broadcasting contents are
configured with an XML document having a root node, “TVAMain (300)” as shown
in FIG. 3. The TVA metadata relevant to programs are configured with, for example,

25 nodes such as ProgramInformation Table, Grouplnformation Table,
ProgramLocation Table, ServiceInformation Table and the like, under the node of
“ProgramDescription.”

In the TV-Anytime Forum, the TVA metadata are transmitted on a fragment
basis as an independent unit in order to transmit a large volume of TVA metadata in

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

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



with the XML docunents shown in FIG 3 into predeterm ned tree structures.
For exanple, where the entire TVA netadata are divided into a tree
struct ur ewQf2o@ugmesss TVAMai n) i ncluding an upper node ofPCT/RI:EMI/MW141and
predeterm ned child nodes under this upper node, a tree structure
(fragnent Program nformation) including an 5 upper node of

Program nformati on Table and child node§ under this upper node, a tree
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and i nf a0 matindividedilyt he i ndex structure, i.e., index information, is also
transmtted independently of the netadata fragnents. 25 Under the
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describing a path to one or more nodes in an XML document defined by W3C, is
used. The term ‘key’ refers to a specific field of the metadata used for indexing, and
also means child nodes of a node referenced by a fragment. Fields (for search
conditions) input by the user, such as ‘Service ID’ and ‘Published Time’ correspond

20 to the keys.

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

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

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

Published Time condition.



TV- Anytinme Specification TV 145, J.P. Evain, "1St Draft of Metadata

Speci fication SPO0O3v1. 3", TV-Anytine Forum 17t 11 neeting, Mntreal, Canada,
June 2002vohessiinssst er, referred to as "Single key i ndePCakrRoed@nance”
proposes a single key index structure for a netadata fragnent index. 5
Note that the term"single key" is used herein to distinguish it froma
concept of the term"nmulti-key" in an @gnbodi nent of the present invention
to be described later. A nulti-key index structure according to an

enbodi ment of the present invention enables the user to access netadata
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i ndex information or the adat ragnents e contal néer can be
classified iasro an rﬁmﬂ&ceyqndémlsnmtumnatcarcﬁmg @ cantmbsedimenc 6OHd p@séd t he

information carried thereby: the index cont ainer carries index information
sections 20iwgEHoy$nablRefhe yaextq pegesy ksjadatigér pipluplitveef ikeys, wsingep i ndex

(key_! ndex) Fgl?é;ll}tk%@the% %Hm!ﬁ%%e gﬁ)ﬁugggi%gf%qyegrﬁ&i&gt{u%ﬁ% af)trhg glé)St r| ng
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(fragnmenp danmgemsrsmé@rng)eI@Q@b@ased\@bﬁé@messao@@txﬁe@@mal ner carries
nmet adata fragnent sections such as an elenents table (elenments table)

section, a stri n&hﬁe@fﬁmm of y @gmt[alinprg defaasis by othy) TYednytione dietima @Bl beagment
data reposi tor

ta 0sli section. The above
cl assificat (o ¥1b§(18% &§§°§§’1 ﬁré Sﬁ?%ﬁlie of the information included in
the containers. Tﬁ@tﬂv s tiRdRfuRREiab NS CoRBiet Bea @@-ﬁv@l%ﬁg@%rwﬁfcﬁ
identical in configuration. Referring to the container defined by the

TV- Anytime Bbribm dafaidavesng ethechfommem@nédqnd& infremetion aindethe confadatses a
contarngt | SeBtL Lkt CORLGHET ol 901GUELS] S0, LB B s
PCT/ KR2003/ %Mﬂkﬂng $he container briefly, each container comprises a plurality of sections,
each storing therein the index information or the metadata fragments. The container
can be classified into an index container and a data container according to the
information carried thereby: the index container carries index information sections
20  such as a key index list (key index list) section, a key index (key index) section, a
sub key index (sub_key index) section, a string repository (string_repository)
section and a fragment data repository (fragment_data repository) section, whereas
a data container carries metadata fragment sections such as an elements table
(elements_table) section, a string repository (string repository) section and a
25 fragment data repository (fragment data repository) section.  The above
classification is done based on the contents of the information included in the
containers. Both the index container and the data container are identical in
configuration.
Referring to the container defined by the TV-Anytime Forum as illustrated in
30  FIG. 5, the container comprises a container identifier (container 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 exanple, a section 10 of which the encoded value in “section id'
is OX00OwO 20&t/0103%8nt i fied as a key index |ist (key_ i ndexTIKRM0)3/@e40i on, a
section 20 of which the encoded value in “section id is ~0X0005 is
identified as a key index (key_index) 5 section, a section 30 of which the
encoded value in “section id is "0X0006' is identified as a sub key index
(sub_key index) section, a section 40 of which the encoded value in
“section id is “0X0001' is identified as an element table (elenment table)
section, anieetionebodidrarsddatifighiacerrding teramoercgdedivalieiin “sestieriidn Far is
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Since the sydtian. of the structure is described in detail in the single key
i ndex reference described above, the detailed description 25 thereof wll

be omitted. Hereilhaff¥p meladats tiragmentsear ytored dngibs drdamsat WrRntepeyirence to
FIG 6 that jll th i LS ti )
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PCT/ KR2003/ Q04418: iRntifier information (container id) and the metadata fragment identifier
information (handle value) of the container that includes the TVA metadata
fragment.

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

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

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

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

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

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



key, (2) location information of the single key within the netadata
fragnment and identification information for the key index (key_index)
section 280whe4c103851 1 be set forth later. The | ocati onPCafKR20@dG004100f t he
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The | ocation information of the single key is 5 expressed in XPath
(key_xpath_ptr) for the relative path wthin the relevant fragnment of the
node used as the single key in the TVA The XPath of the netadata fragnent
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i ncludes a
identifier information). The container identifier information and the key index

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

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

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

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



"key_index_identifier' segment for storing therein the key index identifier
information defined in the key index list (key_ index list) section 10, a
“hi gh keywoabugiozsagnment 13 for storing therein the repPesamratiosedsliey

val ues of the 5 respective sub key index (sub-key-index) sections 30, the
container identifier information (container id) of the container in which
the sub key index (sub_key index) section 30 is stored, a

' sub-i ndex-container' segnent for storing respective sub key index
identifier information and a "sub index identifier' segnent.The sub key
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(container-id) of the containers storjng.the 15 tadata fra nts. and t he
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i dentifier (supfiyymaidenscdedr Beds storddhe ety indestecontdinyr’ sehaon) feestbiiog 20, a
“key_val ue' segnment 20 14 for storing therein the values .of the éﬁ%/b a
‘target contespevtive siykentindex ientifieiginforetionn apged ¢ SHR_ANYRE 1GCREREY i er

information (contajner, 1d).of t t.al N8r.S . I { J
fragnents a?%“éetn%)?h ,Su%\kﬁQ énc{efi a(rglgbe’t%ggralﬁ%‘?ﬁ's%ﬂie%n%@ng : oerd g‘f@ﬁ‘gﬁﬁ‘g}f ein
t he fraggrent,qdataubid@nirbiitey a lisf o tetvalies obandkes ivelude) in Moeclsiaglsab key
index structure nmay be nore easily understood by referring tqg FIG 7

i |1 ustratinkey helexn@ek kepSniex) ceation 3. Fhadist ngludss thy valsswof the k&Y i ndex

list (key_index list) section includin i e ke rel g t

Servi ce |d, MohKep B & e"ﬁ“itresu'ﬁnkq H@gﬁlgflf%gghﬁ%m%%? ast%f:@(gr/%?r}%)htgﬂﬁljp%gr node
of the neta ¥ i | ek N Sving SleeVands ¢fotht ey Ser vi ce
Id, the Pubﬂ%éﬁg%t@%%g@hggéﬁﬁeﬁg% ijgrati on ilrég 30 "Br osadcast E%]/ent'

310 as showi.d. nhEkGutaider ideetifiarfinfodnbtjora(cohtathed iB) oictke comeimersditorgigythet he
XPat h '/ TVAMai n/ Progr anDescri ptjon/. Progr.am Locafi 004/.01033

PCT/ KR2OD3/ oiasety fraenrensy é‘;‘%ﬂg‘aﬂi@%gﬁv‘g‘mmaf@? %‘f@p%\ég& 8§§1€E’i98’ﬁ ata
fragnment i sﬁ%&regg).i n the

Accordingly, the sub key index (sub_key index) section 30 includes a

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

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

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

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

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

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

FIGS. 72 and 7b show the key index list (key_index_list) section including
single keys relevant to the Service Id, the Published Time and the Published
Duration. The upper node of the metadata fragment including the single keys
relevant to the Service Id, the Published Time and the Published Duration is

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



“fragment xpath_ptr' segment 11 a, and the XPaths to the single keys of the
Service 1d, the Published Tine and the Published Duration for the

" Br oadcaswBbweowd1033kr agnent, i.e., ~@erviceld (31lla inPET&GR28)3/001410

"Event Descri ption/ PublishedTine' 5 (31 Ib in FIG 3) and " EventDescri ption/
Publ i shedDuration' (311 c in FIG 3) are stored in the "key xpath_ptr'
segnent 12a. Illustratively, FIG 7a shgws a key index (key_index) section
20a and a sub key index (sub key_index) section 30a for the Service Id
(XPath of the single key: @erviceld) anong the key index |ist

(key_i ndex_Tat/Breamicestiovent’ HoG, theb ‘BraadsastEvet k dipgimedbxis( Istfyed nidexhe sect i on

(XPath of & el hE Rayt “EFmEt A toghl B0 Bn Saerhey® Of 4 ¥r6Phg) e key
i ndex st fUCfdeﬁe'Puﬁfsﬁ&ﬁmbagﬁpwﬁe 'P?lbhElﬁ:H Dhurdtidn| ﬂﬁftfhbc'mﬂadctameﬁtf orm a
COFYpOUI’ld condi tion search I.e., a search by one or nore search

condi ti ons, fragmes, i.t., C@Semte;lds(lﬁpi@rm RIGi gl Evek@ewsah@ﬁPubhshedTlm i ndex
search u5| ng a .15 ke corr di n p i C fl, of net adat a
f ragment? ac rlbllﬁd:lf}o 1 Aed T@V’%ﬁﬁ??c u%‘ﬂ{e]g‘ikillsﬁeémuéﬂl HFZ ﬁé‘x‘::%%ﬁ 3)i&€ or der
to display fe on the grid guide screen as shown
in FIG 2, gtggeﬁiﬁﬂ% légat 2’6#0%%%\%@ elds, i.e., the Service Id and the

Publ i shed Time, #hwtra®ely, rféd. 74 Bh(mvsieﬂ{ejz index gkeyi | indhkl)asactjnm@ﬂmdnd:a)rsdbti on

search using a conventional 20 sin%Ie keﬁ i ndex structure se where a
list of pr og‘?}awe%)\(s%k%“@e&?e\%l@’é Pa fergthe fervigeddr(Fhgih ‘bﬁ‘th?)@fpg k%14 and

he Publ i sh dures f
expl ai ned haPsPHSTAERTHRE Toe Ry Meodsf Ged aek liy oReR S8 ™ b iy
speci fipati REy indeREH @0 lsteetﬂﬁﬁzdwindraegurbil@yiiﬂi@xwmbaﬁay andeg) 8dc€idn BObt he

programlist ‘are expressed as follows. 25 - Fragnment targeted for search
( Br oadcast Efarihg Published Time (XPath of the single key EventDescription/Published Time).

[ TVAmai n/ Pr _og_rarg?gscrl tkonl Pr oggﬁgt%gecat t?%égsr &a%g@§ F\l"n%?ﬁment toLi st of

search conditio

Event Descr i Lo Puebmgaﬁmbmﬁm;oseg@h Ye, mea{l@ﬂoogs@n%w KRROQR4EA1410 9

In the conventional single key index structure, two methods are avail abl e
for obtai ncomlifiormgsiae it careenly rsgpndﬂéa slogle gh:nmse?dchs éas ohinsisK gPartlonsing Fhe

et hOds WI | key corre%;e)gr? 1r|1gb teoda Is;pecﬁiec geld o\futﬁehmgt%gleﬁa ?raggqe}ltoacgoﬁsng t%%hérjl 1}% 8b.
Anytime specification. For example, in order to display a list of broadcast programs
on the grid guide screen as shown in FIG. 2, search operations for two fields, i.e., the
Service Id and the Published Time, are required.
In order to explain the compound condition search using a conventional
20 single key index structure, a case where a list of programs of which a Service Id is in
the range of 507 to 514 and the Published Time endures for 09:30 to 10:00 is
obtained will be explained hereinafter by way of example. In the TV-Anytime
metadata specification, search conditions for retrieving metadata related to the
program list are expreésed as follows.
25 - Fragment targeted for search (BroadcastEvent):
/TV Amain/ProgramDescription/ProgramLocationTable/BroadcastEvent,
- List of search conditions:
507 <= Serviceld <=514
09:30 <= EventDescription/PublishedTime <= 10:00.



(1) First search nmethod using the single key index 5 In the first nmethod,
as shown in FIG 8a, sets of fragnents as internediate results neeting
respect i Weocondiipidns are i ndependently searched by usePOfi/KR20630@¢110Ve
single keys for the Serviceld and the EventDescri ption/ PublishedTi ne.
Thereafter, fragments common in both sets of the independently searched
fragnents are obtained, anong which a $inal resultant set of fragnents
nmeeting the conditions 10 is obtained. Hereinafter, this method will be
described in detail with reference to FIGS. 7a and 8a. First, single key
i nformati on and Infke vadvestiofal smeleskeagn@ewsucmawr)énﬁth@ds arhavailgblevipee | d

search is desi gnat The. si.n k. formatio es..XPat h

of the sear 8 ‘?‘ﬁ"rggfgatg“#é% ﬁ?tﬁlgftpﬁgﬁg%qateég%ﬁ'g 0?%1?51?%&%18% Hflf(‘i’P

search tar g&éscﬂﬁt{] ﬂ@e?&ﬂfv(fﬂgf@é%mceﬁﬂqbléw@agafhnﬁf%t he single key as |ocation

i nformation of e single key within the netadata fragnment. - XPath of the

met adat a f r agnmendl) First search method using the single key index
[ TVAMai nl Pr ogranDescrl pti on/ PrograniocationTabl e/ Broadcast Event, .. 20 -
XPat h of t e Seripi B BrfmEBat AR 1 NG G B REyeTethes Srpiediaty o

507<= Servi e@%ﬁs ??ee%ﬁéeréﬂ&?ﬁfgu@ﬂgﬂons bR $h %:1’13(1 AY §bkdiedPey digdgofo the

XPath 1la o XPat h 12a e"Service ld is retrieved
froma key rdqpexive lsﬁigle kéwyfor e Setviixld asddlid BeritDascriptidn/PdelighedTiort i on

information on a key index 25 (key_i ndex) sectlon 20a is exéaJIaTcted. On this
basis, reprébegutiar @gYRWS %PW@& 1%F°th syt thesigdgpegdenslygsearched frpgrgents

val uesof -t i aoiPech FRE nIArE coBeSRLS B 7 P e oeeRlE NI %)y

to be sear ctgagbt;ﬁﬁ@ i ncl uded are retrieved fromthe key index (key i ndex)
section 20a having the extracted identification information. Then

i denti fication iHeeinaien, dhis apethed wid pe idgeraibed s%@etﬁéwthﬁfé%?n@e‘@tmé}ﬁs 14a
havi ng t he valcﬁgs of the key (500-509, 510-519) related to the

represent atl vaI ues 509° WD 2004/010335 PCT/ KrR2003/001410 10 and

519" is extractgey, sii@e kel MfbinhfArii 28 1h6fv@l’u€&if|t1(i)d’151ﬁ%leﬁ<€?r frad@&rahé r agnent
(the container identifier information (container and the fragnent data

identifier Seniwrideeich if Aestgtatedv@1 Lk )Thetsingbalkéshingormagipg epmpysast Sl atler
segrent 9 nd o?the search target metadata fragment as location information of the search target
metadata fragment, and XPath of the single key as location information of the single
key within the metadata fragment.
- XPath of the metadata fragment:
/TV AMain/ProgramDescription/ProgramLocationTable/BroadcastEvent,
20 - XPath of the Service Id: @Serviceld,
- Value of key of the Service 1d: 507<= Serviceld <= 514.
Subsequently, the single key corresponding to the XPath 11a of the fragment
and the XPath 12a of the Service Id is retrieved from a key index list
(key index list) section 10a, and identification information on a key index
25  (key_index) section 20a is extracted. On this basis, representative key values of
‘509’ 13a and °519’ 13a, i.e., representative key values which indicate a range (500-
509, 510-519) of values of the key in which values of the key (507-514) of the
single keys to be searched are included, are retrieved from the key index
(key index) section 20a having the extracted identification information. Then,

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

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



"target-handl e’ segnent, respectively) corresponding to the values of key
of 507 5 514 is extracted fromthe sub key index (sub-key-index) sections
14a havi ngot2nero1e3ssr act ed i dentification infornmation, amdTiKR2003l0emant
net adata fragnent is extracted by use of the extracted identification
information (S 12, S 14). For searching the Published Tine as an exanple,

the single key information, i.e., XPathginformation of the search target
net adata fragnent and XPath 10 information of the single key, and the
value of the single key are expressed as follows. - XPath of the fragnent:

I TVAMaI n/ Pr cgd abiE 3¢ ekipadtesh/ Predderificatat infofiaition oBiieadeaditEfiegihent (theXPat h

of the Published Tisige: .vaerr%@Desc.ri ption/ PublishedTine, 15 - Value of the
key of the POBIERShqCRiLRE Infymefon (eoupnpieddr iyl it Aragment idetae tifEniBer

<=10: 00. Metadataidd a o Sv QL djng, t of key of

09: 30-10: 00 1are e>1<t1r ag{tzgg'l ‘rYw Ot}g%ﬁ{?ﬁd; !snugast gﬁ{glpgic?@tg%g?re SS%IB%% a?éldi R the
Service |d ‘segatdtan(Bl3egfdh) respéreively) essepbhding betheemuther RXt bASHR

nmet adat a frgﬁgents for the ?@rvi ce ld 20 and the Published Ti'ne is

per f or med, Fstacied fiom gssibrkardnderatsibs kexgindex)ssections packavitegitiieo t he
grid guide 1 F . 84S i result.(S.16). (2) Secaond
search met h%g{rgcgl&}] S‘@ ﬁfelceist{bﬁ gl{l@lﬁlétf/&l’ %%gaihelr}ﬁfef/?‘fg RO frﬂ%‘%‘%gﬁ g}ft‘r?éte%
fragments amgseaf theestriytediRientificatioh infoieatioh@s12,84anpl e, Service 1d) of the
two single keys related to the search conditions as" 25 illustrated in FIG
8b (S21-S23), andobsfajchingthe Paghished Jive apian ehample, thelsingkhlery ififammatisn,anot her
search condi.ti ogpl. s het ween 09: and 10:00 are selected fromthe searched
fragments (é%ﬁ) %Plglﬁlnégfalnﬁ?%?nneo({? g}ee S?aéélhl W?g?fén%@g@ﬁfta? aXPathough
the searioh usfoRgatidieof HeS gkl M, ShdFhe vERY Sofi e Ustid Iy 8L 5N
nunber, these search net hodg useigjng 30 tvhe Si nglee keykl% exg}éé@%gguajrse are
not effici ed®llowh the first nmethod, since all prograns in the range of the
rel evant Servi ce_k@, @lr% @% ained as a search result WD 2004/ 010335

PCT/ KR2003/ 001410 11' ' %8%8 tly of the range of the Published Tine, and
programs in the e/ &NARPgREDERRG loghll doifoehi 8 BaddisaLs, obt al ned
as the search result, the size of the se%rc*n result may becone Very | arge.
Mor eover, since tK&athaifchd Bublshed Sinsd: EvemtDepdriptiah@Pdblished Time,

15 - Value of the key of the Published Time: 09:30<= EventDescription/

PublishedTime <=10:00. Metadata fragments corresponding to the values of key of
09:30-10:00 are extracted through the substantially same steps as in the Service Id
search (S13, S15).
The intersection between the extracted metadata fragments for the Service Id
20 and the Published Time is performed, and metadata of common metadata fragments
are provided to the grid guide screen shown in FIG. 2 as a final result (S16).
(2) Second search method using the single key index
In the second method, the fragments are searched by use of only one (for
example, Service Id) of the two single keys related to the search conditions as
25 illustrated in FIG. 8b (S21-S23), and only the fragments of which the Published
Time as another search condition is between 09:30 and 10:00 are selected from the
searched fragments (S24).
Since intermediate resultant fragments obtained through the search using the
respective single keys is usually very large in number, these search methods using
30 the single key index structure are not efficient. In the first method, since all

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



in the process of conbining the two internediate search results large in
size, 5 overhead in the receiving apparatus is considerably increased. In

t he secorworeee41a0335 one internedi ate result shoul d be asdirtKRmed/doy410i | t ered
by the other search condition. Consequently, the conpound condition search
using the single key index structure nmay cause heavy overhead in the

recei ving apparatus. 10 DI SCLOSURE OF IIIWVENTI ON The present invention is
contenplated to solve the aforenentioned problens. An object of the
present invention is to provide a nulti-key index structure of netadata
useful for adgmmienthdofcthe dinpe ofithedublibheddrinienfmt pregiaos i thecrelevemtizne Anot her
obj ect of the present invention is to provide a nethod of proyidin 15

i ndi ces of 1hee frotallote Sendes i af'eo?btf‘%‘ﬁ)@%ﬁ}?oﬁ.?ﬁ‘i‘fhd%%‘i’ a}eosﬁzeo‘?fo%ﬁﬁﬁqr tion on
the conten . chi aﬁ&gg [ 1Lngdy ces of
t he net adat{a(f,gult ghr‘?gqat éagglggsffgﬁﬁsﬁ;\%eaggg%g?%é S%IE?%EE% e s?%rr}e%'a%g(:cglr‘]ﬁlhlr:\%gdt[o an
enbodi ment ®f tHehBraee®seNicoinbinglat Kentwo iarenatistesieatdheresalolegann sitcher
objects, there is provided an index structure of metadata conprisin 20
val ues &f neverheaddy the teariRing BPRARUS i GORFIGRTRREY Bereated: i theseepidimethod,

corresponding to the valu f Lt - i k- are

st uct ar d B bR shTsfoubE Al RaEhE ohich LA Loptfitch.

Pref erabl y, CbhRqiatiRX 8 digoune chuditibe seaolinpsing ele sinkleeydhddxharueulrei - keys.
Al so preferably, the index structure further conprises a representative key
25 val ue r eprapsareibegvysoystiwde iethairerstV RS APAIAYs-t he val ues of the nulti-key.
It is desirable that the representative key val ue conprises at |east one of
a maxi mum val ue, a mninmum value or an internedi ate val ue anong the val ues
wi thin ;4 he predetermnm ned rangscL.OSSIRROFYNVENTI adata conpri ses
fragments divided by a predefermned 30 range in a tree data structure,
wherein the fi el @hepresenttinnention isrentemiptlated tysolyaoibe efpemedionsd arppleome of t he
information constituting the fragnment.s. W 2904/ 010335 PCI/ KR2003/ 001410

12 Desi r abl Y0 PHect ﬁ’%ﬂ{ei Pregeht BYPRAAR Jp &8t318¥f88fa {‘W“'}?r@f £ SUHSHEF % es
identificat] L f [ AETERLrch by i at the |ist
of the nul tlhn%gaél;e/dsa lﬁ%@?sdégds% Oﬁgggﬁ%iﬂdi nf or %%:P ifgrnlhﬁ‘rﬁ{atﬁﬁlg&??gg%%t to which
the field consti tAamotheg objeet ofitht iprdsent ibedntiog, is ko ptoveledamathod of providing

15  indices of the metadata useful for the compound condition of information on the
contents, a method of searching for the metadata using the indices of the metadata,
and a searching apparatus using the same. ‘

According to an embodiment of the present invention to accomplish the
above and other objects, there is provided an index structure of metadata comprising

20  values of multi-keys, identification information of the metadata corresponding to the
value of the multi-key, wherein the multi-keys are structured by combination of
predetermined fields of the metadata.

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

Also preferably, the index structure further comprises a representative key

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

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

Desirably, the metadata comprises fragments divided by a predetermined

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

corresponds to any one of the information constituting the fragments.



5 structure, and location information of the field in the fragnent.
Preferably, the location information is expressed in XPath. Mre

pr ef er ablwp 20ovpe33xsson of the values of the nmulti-key | RCIKR2063200¢v49 t O
conpare the size of the value of the nmulti-key by the field having a
different size of wvalue first appearing by assigning the order of priority
(kI >k2>k3>... kn) to a 10 plurality of fields constituting the multi-key
(k1, k2, k3... kn) and conparing the fields in sequence, starting fromthe
field having the highest order of priority, wherein the values of two

mul ti-keys are délesiraliinedbe oideatiigatione irfarmatiinz eofwitler emetpfasn e compngest i el d
having a different.si.ze of .val and the size of the fields is determ ned
t hrough an ériqnpﬁﬁ%t{qncmﬁo%té(}q%%{ﬁé&ﬁ%mgmt he val ue of the concerned field 15
i s numerical or tmirscdwaeraaelt@aﬂtﬁ@gﬁafmhecﬁmtpké%@ﬁnm%daﬁoh sfeiRiRRg) cal .
Desirably, the netadata has a structure of nmetadata as defined in TVA

Accor di ng t theofimgeehoth mdich the fcklo npistishinghthsemaltidkayt helongbjredies dath t he
present [nvention, there.is provided t hod for providing an index of
met adat a® ¢ SHPFPS \?&‘T‘tlfé@l@fmﬁtéﬂq ?f-tE% gld 13%%?& fication information
of the metadata @eﬁ&ﬁfy‘?ﬁﬁﬁ&%}t}@ﬂ idBrbdtonMBbURS0] il Marfill L - key, wherein

the multi-key is structure I nation of predetermned fields of the
met adat a. Pr ef er alfbrg,préfarablyn dexparisomeif adkatduesosfithe smbti-Rey irsdizofertdrao

mul ti-keys. Desirably, fhe inpdex of tadata further conprises a
repr esent at PQ@PR@ﬁQ/éllZﬁg% thPé’ﬁa‘@ég eg Wgﬁhﬁ?}f Buthedicld hadng adyferent sigglafes of

the multi-k I nef a r : tqbl key wval ue
conpri ses a’?j Xﬁ%‘gaﬁs)itét %h%éagPQﬁ %%%%Tfﬁ#ﬂ\}a{ﬂgg%g p?r@%ﬁi@%ﬁ%%%%'dr 1énn?o 4

i nt er med at eluralityeofafiddgedmBttuvial uks nwildiien (ki,He, kB edehpaid 6edparapde It is
also preferable that the netadata conprises fragnents divided by a

pr edet er mi négldsaingeequancs, staginggdom $he Geldyhavingils dighestherdes ef griority,

constituting.the o3 y, r£esn a ne.qf the i.nformation
Constl it nlehdn B i SGnSRLASS AR AR Rl BOS Bl 44 RR0R
Preferably, vidie it denfitlli ain0n difftRaimeize T edlud edmikadad af ied ¢eRist @
identification information of the fragment. Al so preferably, the list of

the nul ti - kegtsrininef deresgh avarithwatic pdroparson ovhers the vhlge of tgraoncerned figlidch t he
oL A8t 05 G PRI Py R Bl vt v and
Desirably, the metadata has a structure of metadata as defined in TVA.
According to one embodiment to accomplish these and other objects of the
present invention, there is provided a method for providing an index of metadata
comprising values of multi-keys, and identification information of the metadata

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

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

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

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

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



Preferably, the location information is expressed in XPath. Desirably, the
val ues of the nulti-key are arranged in sequence on the basis of size
accor di ngwoaoa/qoidet ermi ned rul e. Further desirably, cecpaR2eG000f10t he
values of the nulti-key in size serves to 10 conpare the size of the value
of the multi-key by the field having a different size of value first
appearing by assigning the order of prigegity (kl1>k2>k3>... kn) to a
plurality of fields constituting the multi-key (k1, k2, k3... kn) and
conparing the fields in sequence, starting fromthe field having the

hi ghest order of Byefepatly,y the videntificatioheinfadmationobft the medtddatk eyferar®
det er m ned t.a t%ﬁ. o{; tﬂg sane s'héle where 15 there is no field having a
different si9gtgicayon fpormatign phiedfagmegt the fields is determined through
an arithnetic conpgpimgBraffieii it Vit YeuRlkeld SRS E8RE6h Fﬂf% rgat'o!nsof
nunerical or through a | exicographical order”"where 1t 1s alphabetical. Al so
desirably, tthe freehmabatta Whish ahs tfrelit tcongitatingrgteadalid-kes bdhiznéd ther didA.
Accordi ng to _one enbodi nent. to acconpl i he present invention, there is
20 al so gr oVITHERYTS aﬂ@?%&ﬂorbm%‘g@&]h%gﬁﬁ‘et%%@} ndbeBagmenticonpri si ng the steps
of (&) all ow ng. pReibiy.tnd BRMon SRRMERIGPRUDIANT in kPApsearching for a
value of a nmulti-key cdrresponding to the 1nput search conditions froma

nmet adat a i ndex; dbekirably, tlextahes of g mbki-konae nradgsdeh ad@ichcdyn deehpfs t he
searched valuye, of the multi-key. It is desirable that the nulti-key is
structured B SE§RBTHaIEdnagredetenised ddeer ni ned fiel ds of the netadata. It

is al so desirabl - gg?‘ | rkses l,bues of the multi-key
and identificati gﬁr%ﬁ{li')%% %‘%J}}%Pl?g% tr’?ﬂllégfm a‘ég{égogorer '\éﬁgéﬂ?ﬁil%ng‘ Ser'?’??etoval ues
of the 10Ul tdordpare thBeHk Ahe/valid6f e hadiakay b?@%xﬁa@mihg aslifferbhtSdize0dr t he
mul ti-keys. 30 Also desirably, the netadata tfurther conprises a

r epr esent at i %pIek Byt \agpepsing: by eesianng e ardse edenrinrity fek2akde. . okn) e aval ues

f th lti-k 2004/ 010335 .PCT/ 00 4 4. Pref blLy, .th
(r)epr egemjat :p\} %ﬁféfy‘\’/}‘v)%ﬁg% "8%5%@‘%‘.“% eé’i‘u% e ¥§{(ggl]§2’é%"a%‘%§$§ﬁﬁﬁ%%@r&¥%g¥e 2

m ni mum val Ypldy iidBeduthes, "Batiat Frondl (e fRImP mavihgechyqﬁglﬁ& WhdePiol friigity,
predeterm ned range. Al so iE)lrefera.bl y, the netadata conprises fragnments
di vi ded by avhegeipribelwalaendhed mahgkeysrara detegpindd ta b tof det sanee, sinhebeten t he

field ngSt Itflel'{ftelig%c;[ 1%1(1”%5\%1@ a different size of value, and the size of the fields is

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

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

According to one embodiment to accomplish the present invention, there is

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

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

25  predetermined fields of the metadata.

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

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

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

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



key corresponds to any one of the information constituting the fragnents.
It is preferable that the identification information of the netadata refers
to identwbi2oa(10335i nf ormati on of the fragnment. It is alPSo/KR20630abe t hat
the list of the nmulti-keys conprises |location 10 information of the
fragnent to which the field constituting the nmulti-key belong, in the data
structure, and location information of the field in the fragnent. Al so
preferably, the location information is expressed in XPath. Preferably,
the metadata has a structure of nmetadata as defined in TVA. ~ Further
preferably, in tHHeefetably, tfc reprasaniitivg kepvalae vampescsfat tehs omalof b mhagymuimhe 15
val ue of the nulti-key havi ng the sane size in conparjson to the val ue of

t he i nput s"@g}%cﬁ ‘E‘HH%‘P’Eni YHUC 0L ale HYerHisdiaty t"a{‘]@ e, | wligsawithionihar i son
of the valu ec%fer&ﬂfed%t%%i'key in size serves to conpare the size of the
value of the nulti-key by the field having a different size of value first
appearing by assiAjso ngrefdisblpy diéae afietpdator tonpiided >HRpkdats. .dikided t By aa20
plurality of f({ el ds constituti n%ét he nul ti-key (k1, k2, k3... kn) and
conpar i né t Eedeferingd rangedn g fkeq date stpugiurs. wgherdip thetfirdd eonstifitimgvherguitive

hi ghest ord LOKJ ' I . . \0: I.-keys are

det er m ned ,?%ygén%%b{? Setg)ég%%ﬂg]ﬁﬁg% ghefg etl*régI Cuﬁﬂlé@engitﬁgﬁgg# %llét ‘d having the

different size oflt ikapraferabdnchat e Riedfi@itioh igfotmetidsof the Heh&tareres bhr ough
an arithnmeti¢c conpari son where the value of the concerned field 25 is
nuneri cal ordengifisaiim iaforertieneithp Miagmenior der where it is al phabetical .

Desirably, the SHERs (a(fS)OQB{egegél%lE a&lta{ i th%? of O& il ﬁkeg/‘fsat ?qc;lggr%g% gggqrt]ig%es the

steps of (cl) extractin rfication’informati

cor r espeodi fgfobBatidnher thelfldgmert tohehisie eChiad corbtintingate infulfRey BBloAgaha

i ndex; and (c2) extractiagg the concerned netadata by use of the éxtracted
i denti fi cat itehdatmstoratee. and lo@opidpenatisingof thenfield irethe ftagmeht. sear chi ng f or

t he val ue of the lti-k rises. .the.steps of (h earching for the
representative kégg%gﬁe&é%éﬁﬁnﬁﬁa?%mfm‘fm% @aepr’F?_SiRg“? &%10335

PCT/ KR2003/ 00141 GrefbRbEOMMindiai%a haAntlbRle SEALGENHNS ddnetihe TVl ue of the
mul ti-key nmeeting the input search conditions anong the val ues of the

mul ti-key in the Hushegepretepabds entihasfep o€ seardpng feret wtlies ef theymultitkeg, the
Preferably, the st of searching for the value of the nulti-key
conpri sgé 5 a{‘z’lﬁé’%ﬁgﬁéﬁ%]f‘ey(%’)‘n%@ﬁrs [SEFerB comRatisan) tothg ¥3luegbthedgpithe
search condigtd @R gordidni%s searched.

It is desirable that comparison of the values of the multi-key in size serves to

compare the size of the value of the multi-key by the field having a different size of

value first appearing by assigning the order of priority (k1>k2>k3>... kn) to a
20  plurality of fields constituting the multi-key (k1, k2, k3... kn) and comparing the

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

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

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

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

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

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

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



mul ti-key list; and (b4) searching for the nulti-key neeting the search
conditions as inputted anong the values of the nulti-key indexed by the
sear ched wol2004/(ke3ss Preferably, the step (b3) of searchiPOE/KR2003/(0¢410

mul ti-key conprises the steps of (b3-1) determning |ocation information
of the fragnent to which the fields of the 10 search conditions belong in
the data structure, and location informétion of the fields in the fragnent;
and (b3-2) searching for the nmulti-key structured with the fields having
the location information corresponding to the location infornmation

det er ni ned ednditiops;f ashihN esepishing. fasythe velue ¢f Bremyli-yoy mssting die ey of

searching for the nmulti-ke eting t sear. . i.tions i.nputted

anong the vEAfEsCOGM PR aPPB?{‘% @?3@“&%&@%&%&%e&§g§?% ep{rgr:ﬁ r%%\i%g ktge;'/

conpri ses thestARfvedeyAfiel) searching for the representative value

nmeeting the input search conditions; and (b4-2) searchi nﬂ.for t he val ue of
t..

the nulti- key nPefdrshjythe sieng) ofssearchbingdontietviebisf dbtomylti-key caanpresss of t he

mul ti - ke repr esent b he representati ve key., 20 Agcordj.ng t.o one
erbodi et 15 S0 G by s P RS St Eesestnt b e St fant i on,
there is pr &Yﬂtfiﬁ(%}r R4, eﬁfap@aggéa&hfiﬁg £} 9 ity Rt ARl Be sGREDEIRINEs 28N | NPUL
unit allow ng a user to i nput search conditions therewith; and a control
unit  sear chipofled @norg thalvaleeobf the multi-kek eylexasialtyi thg s¢anehedmpulti-lsgar ch

conditions in the netadata index,. and .extracting.the concerped, netadata by
use of the sear cherglyiae S‘?B?‘Ex?fe) Hfffearring #Qfﬁﬁ?/mugrk%?mws ﬂ’r‘?est‘??ﬁ IO? i -key

is structurgd %}H:}(? i f; gesesm denEtdsnih hbGiciRt@data. Al so
pref erably, ?[f%hgyc}reg a algglal)%ggg 1%%#%“ seém\?gﬁﬁags o? t he nul til-ekey and
i denti figat kefch dvholiizat belongin tHealarettadatre, andlo@sipo maongatian dfttke Gieldses of

the multi- 30 key. It is desirable thag the t adat a i ndex .con%rissalist
of the mul tin fheykagmentoguafty1d)3ssarobag taribo S1uiekay struatarepedith Ay fieldg he

met adat a fugthe i enf.at.| key e e ' a

or edet er m net g SeaBRT BupARIOEFHRLIENRY 1 P Ioh BB PRSftn

r epr esent at gmerdiayd MveErGanRs insebkat lidteast one of a maxi num val ue, a

m ni mum val ue or an internedi ate val ue anong the values wthin the ' 5
pr edet er mi ned raﬁgaée_rably, the step (b4) of searching for the multi-key meeting the search

15  conditions as inputted among the values of the multi-key indexed by the searched
multi-key comprises the steps of (b4-1) searching for the representative value
meeting the input search conditions; and (b4-2) searching for the value of the multi-
key meeting the input search conditions among the values of the multi-key
represented by the representative key.

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

25  of the multi-key. .

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

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

30 key.

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



It is preferable that the netadata conprises fragnments divided by a
predeterm ned range in a tree data structure, wherein the field

consti t utwogoedaossal ti - key corresponds to any one of tRETIKK2003@1410n
constituting the fragnents. Preferably, the identification information of
the netadata refers to 10 identification information of the fragnment. Mre
preferably, the list of the nulti-keys tonprises |ocation information of
the fragnent to which the field constituting the nmulti-key belong, in the
data structure, and |location information of the field in the fragnent.
Desirably, the | dsarally, ithd onetaddtonfuirtbere xpmpsisesd ai mepxesentativd Skeyt vake
desirable that the netadata has a strycture of.net ta as defined in TVA
Pref erabl y, "PIHECBUME # BI® Etreffr{lmg‘ié"?r‘(gﬁé?g#lefvﬁ@r‘?? P&@e lﬁg%ﬁi"a i ndex, the val ue
of ~the multi-kepndhallyl e kdpchGabe ki MIEEARHNDNRY ohOBPA M3 RRLAT t he
value for the input search conditions and the value of the nmulti-key. 20
Pr ef er abl y, vabeparmsomuof vilhe oradnueserafediabee valuk tamdmy thenvaisewskinvihe t o
conpare the size of the value of the nmulti-key by the field having a
differen? siPFRICKIMINGGINESs | st appearing by assigning the order of priority
(kl >k2>k3>. .. kn); t: j f o 'tﬂ.ggl]'ﬂégt - ti- key (k1,
k2, k3... kn) angt E:lg g{e?%}ﬂéé tathéétt )ﬂ?e‘?e éc}g&iltaﬂscgg%%%éce, staFSt Pﬁlé&%ﬁr tgk\ tghe
field havi ngrédererhimgtestgedn dearecalatamtiuoturd, whein Weefiedd noddnientingltheemubi- t wo
mul ti-keys are determned to be_of the sanme size_whier there is no field
havi ng t he Y FaIFeRPNds to @nppng ef the infappatiogconstywingthe Fagmperipds | s

determ ned throu i Wl ri rect i of e
concerned field g?esfglr% r?ﬂégﬁa%rﬁlf%ﬁroug%fogﬂﬂaﬁgl?cggr@ghl}&geg‘%ﬁ%ar Sﬁegvmtgre it

i s al phabet iigakificRicafiafcrilation bhihe G@pien. | er extracts identification
informati on of the netadata 30 corresponding to the searched val ue of the
nul ti-key in theMeeaufemblynthodist ohthe myltirkeys sompdsesderadion deforpatiaafa by

use of the tr.acted ident.ificatd inf.ormat j,qn, 2004/ 01033

peT! K200/ G ARt eSS R bR, ol RElohE B B, dato

repr esent at igngctkRy anBlod@idrEiatdrm@tion BEthe ABMLin $RAfredm&RNdi tions, and searches
for the value of the nmulti-key neeting the input search conditions anong

the val ues of thdesirehly.thelocation inormatige isgfpirsbadgn XRapt-esent ed by the
rme“p{ i6_SE %/aﬁr:a\éte i \r/@é ijsﬁ%esgrggr gtﬁgtr %er}(étaéar%ae hée Qtstcr%lctlu% of %1aerta(1:££as aJ gegﬁr;[egem
TVA.

Preferably, the control unit searches, from the metadata index, the value of
the multi-key that is identical in size obtained by comparison of the value for the
input search conditions and the value of the multi-key.

20 Preferably, comparison of the values of the multi-key in size serves to
compare the size of the value of the multi-key by the field having a different size of
value first appearing by assigning the order of priority (k1>k2>k3>... kn) to a
plurality of fields constituting the multi-key (k1, k2, k3... kn) and comparing the
fields in sequence, starting from the field having the highest order of priority,
25  wherein the values of two multi-keys are determined to be of the same size where
there is no field having the different size of value, and the size of the fields is
determined through an arithmetic comparison where the value of the concerned field

'is numerical or through a lexicographical order where it is alphabetical.
Preferably, the controller extracts identification information of the metadata
30 corresponding to the searched value of the multi-key in the metadata index, and

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



conditions fromthe multi-key list, and searches for the value of the
multi-key neeting the input search conditions anong the val ues of the

mul ti - keywoOredexa o33y the searched nulti-key. Preferabl PCTiIKRR0@01410] | er
determ nes location information within the data 10 structure of the
fragment to which the fields of the search conditions belong, and | ocation
information of the fields within the friggnment, and searches for the

mul ti-key structured with fields having the location information
corresponding to_the determned [ocation information, fromthe nulti-key

| i st. Preferabl yPraferablye the egntioflessearchpeforfibe remeseniapre kenvalue veeekiey val ue

ot ey sy Frb ien SRS B e 03 £ PG BRR B AT phE v et B e
mul ti-key i fpubedra @6ndifioehiiBng HRPYASANSEhe MultiDEy BPMESERYALT ¥&nyal ue.

Preferably, the apparatus further conprises a receiving unit receiving the
met adat a antepsgsentad by tlof representativedatus; a storage unit storing therein the

nmet adata, 20 and_t he tgdata j ndex, and an qutput.unit outpuiting a search
result by the coﬁfql}ﬁrlamayu?iﬁ .co‘fﬁﬁgfeéfsﬁ?@gest ﬁ%r ﬁ@nﬁ’é’hhg%ﬁ?ﬁﬁmg 6’%&3 S&dFRhes for
t he met adat g, sBfHode fil-G& e m Jas ] | - h - key

i ndexi ng scﬁ%me.l 25&%%{ E’E ﬁlellEIStCRI}I%TFHO%n%?eBD%%\W %G%%%ﬁidlg%gsg&aﬁl{étkﬁzr

obj ect s andnfeetgithesinpét schrehproadiions hmueg theovalwds| df thd endtivkep pizkehby f r om

t he foIIovvig% descr | t'ho of preferred enbodi nents given in conjunction
with the ac r?ﬁaarﬁg‘?%’%“ F&M ngs, in which: FIG 1 is a schematic diagram

iIIustratingacHL{fg]@ f I : LG %@ﬁ I | de
screen in a gene?a E’Elf"lg’) é%églcfgl?gttq{egr?? te %n%g%/ad&%égé@ [‘-@88%?%0%&0 18
FIG 3 3$bowstrectserafcthefmgefengenehih thetietita tefeaeld coyditibie Felordnyhd me
Forum FIG 4 is a _schematic diagram.llustrating a concept of a_general

f r agment d@?c?‘ﬂ%uwnﬁﬁlén?f/ﬂﬁrfﬁl‘?wﬁ% thenfraginent,@ndrseqrghes ferthe F‘Fﬁﬂ‘il'%eﬂi agr am
illustratin c f c i . i ne TV- time
Forum FIG 5 st‘%gas%gﬁr} ?lﬁl exggﬁﬁ%%arfé@%@ﬁ{'ggg a‘&'gr%’%f‘%o%gﬁé Eooﬁt\\%nti onal
single determined location information, from the multi-key list.

Preferably, the controller searches for the representative key value meeting
15  the input search conditions, and searches for the values of the multi-key meeting the
input search conditions among the values of the multi-key in the range of being
represented by the representative value.
Preferably, the apparatus further comprises a receiving unit receiving the
metadata and an index of the metadata; a storage unit storing therein the metadata
20  and the metadata index, and an output unit outputting a search result by the control
unit.
Therefore, the compound condition searches for the metadata can be more

“efficiently performed by using the multi-key indexing scheme.

25 BRIEF DESCRIPTION OF DRAWINGS

The above and other objects and features of the present invention will
become apparent from the following description of preferred embodiments given in
conjunction with the accompanying drawings, in which:

FIG. 1 is a schematic diagram illustrating a concept of a general PDR;

30 FIG. 2 shows a grid guide screen in a general EPG application;



key concept; FIG 7 illustrates an index structure of netadata and a
searching process 10 using a conventional single key schene; FIG 8 is a
di agr am iwbDust#@Ed3I3ng a searchi ng nethod for netadata usiPeF/KE2803/001410
conventional single key scheme; FIG 9 shows an index structure of netadata
based on a nmulti-key schenme according to an enbodi nent of the present
invention; 15 FIG 10 shows an index si8ucture of netadata and a searching
process using the nmulti-key scheme according to an enbodi nent of the
present invention, FIG 11 illustrates a nmethod of_ providing indices of

met adat a accor diFlg. Bchaws aestbistirebtgcasrat metasdptasdefined hethei b-Amti@e 12 is a
di agram sho[yvi ‘r]}%.a nmet hod of searching for the netadata 20 according to an
enmbodi ment ‘F"he present invention; and FIG 13 is a schematic di agram
illustrating anpggparigtauschb@htic 8RERM Nlisidiind Beonset adat @naec Gfadinegt t 0 an
enbodi ment of the present invention. BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON 2isfided by thef TeAnyginmsdwivrent s of an i ndex structure of metadata

provided for s chi.ng for informti n.contents met hod far. providing
i ndi ces “of met a%g{:‘ag lsgnifﬁﬁmﬁtéct ﬁ@afaa%ﬁp‘gﬁa"&b%arca?‘i?@ Pg? ‘%elel%r?gﬁ?lﬁ%m IE)r t he
met adat a “S'e@ﬁig |V Se8 titfe Forhadata wi I'1 be described in detail with
ref erence t% t %Bg}:%orrpanyilnge draw ngs. The enbodi nents will be descri bed

on the basis of FIGA6rhtwsiat mdenstruinge o Metadletsi dniayinga chwventipeal silgde of
description; however, this will not be interpreted or conprehended in
limting tHEYCOVEPEge of protection of the present invention. WO

2004/ 010335 Pmlﬁfazgoﬁfug{?&tég'gn irk exTEtguc?%‘r?t%XIﬁl@FaﬁétQidﬁg 4 R&ardth§ IpréQYs | ndex

structure, i.e., a structure con%ose ey Index list (key_index |ist)
sect i on ol 10ysids kehviendenal kgl kepsehenesect i on 120, and a sub key i ndex
(sub-key-index) section 130, for indexing TVA net ad(f]lé)g fr(f ment s
transnitted and HEoScd 4 dlagragniliisegmeat serrching mgthqd, g melpdaln Peing 1B the 5
nmet adat a for sear chi f or i.nformation on contents, will be first
descri bed, %%e&f%ginagﬁlg%ﬁ{l%}?’%’ey i ndex structure defined by the syntax

will be describedg. oDifofaerninbyx ttreuehd mytadax bded ared nititkeg sshemt e key
index art reference, the syntax defining an index structure of mnetadata,
that is, thacoding tokeeyenphndenrensof thetnyessnt invention;

15 FIG. 10 shows an index structure of metadata and a searching process using
the multi-key scheme according to an embodiment of the present invention;
FIG. 11 illustrates a method of providing indices of metadata according to an
embodiment of the present invention;
FIG. 12 is a diagram showing a method of searching for the metadata
20  according to an embodiment of the present invention; and
FIG. 13 is a schematic diagram illustrating an apparatus for searching for the

metadata according to an embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

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

searching for information on contents, 2 method for providing indices of metadata,

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

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

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

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



according to an enbodi nent of the present invention conprises a structure
newly 10 introduced for the multi-key indexing concept including

key descrwpt2004)1p338i gh_key val ue_descriptor() and key_ vaCh&Radeswniipt ors(),
and structures of key index list (key_index |ist) section, key index
(key_i ndex) section, and sub key index (sub_key index) section are
reorgani zed. 1. Key Index List (key_indpx |ist) section 15 The key index
list (key index list) section provides a list of all the transmtted

mul ti-keys. In each key index list (key_index |ist) structure,

key_descri pt or () Thesymat defedng theasultiskegriatdxestragtitre,-ikee\a strudeixé oemp@sdshown
in Table 1. Table 1 Syntax Bi ts(changeabl e) key index lists { for

. of
(jn;g jcgﬁfggfﬁra(i_@&ﬁﬁﬁ (_kFﬁé_-li? ] _ﬁw _éetjﬁgﬂtll 3 } %{_1}3@"8(( —IRdsr) aeienilgPor o
[ X [ . : ;
specifies t hlg r?u%‘%e}{ %gﬁ‘gﬁ&l &?%ég :%ﬁé%% %etcggln rr1u3;0t F@rklél)lf/lg}?lﬂé nfei@A_l%tg ﬁggt%u nber

of indices filagmefte tembiniteeddid dored e dat¥VooRdldf, k033 md BCH R0 $01410
20 fragnent _xpath _ptr(): describes the XPath of a target fragnment of

net adat @ t &rekaslatenion searching dor the defatpeien e eements.omilldie fivsedessribed. abdagment

of netadata,t e _i.ndexed. I pt.or(): describes a.lacation of the
XPat h of théheﬁﬁﬁ %“P}E%égem“gﬁ’f %ﬁycgﬂ?agﬁéggalg’ht%Fyl{t%?ﬁxewflg?egczqscrf}?e%grrent group of
the metadata to DefdrBst8X86m the Syntadt 86fleddn thd ﬂhge@y iR Qft def@er®d] the- key
within the netadata fragnent, and information of the encoding indicator in

each el enensyniex defining au ok istruetinepftheladaid.tthatieythe muliekeciodexnsnenture
Secti on oxi SROTR Gy TSR an P PERE SR SITERE Ry ICEY
(key_i ngdex) igiRpbbQn Wirt Mhd) MlRi-key indexing concept including key descriptor(),
high key value descriptor() and key value descriptor(), and structures of key
index list (key index_list) section, key index (key_index) section, and sub key index

(sub_key index) section are reorganized.

1. Key Index List (key_index_list) section

15 The key index list (key index list) section provides a list of all the
transmitted multi-keys. In each key index Ilist (key index list) structure,

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

Table 1
Syntax No. of Bits(changeable)
key_index_list() {
for (j=0; j<key index_count; j++) {

fragment xpath ptr 16
key descriptor()
index_container 16
key_index_identifier 8
}
_{
¥
20 key_index_count: specifies the number of all the transmitted multi-keys, i.e.,

the number of indices for the entire XML document.



contai ner specified by index-container. The key index (key_index) section
can be identified in a unique manner by conbi nation of index container and
key i ndexwbpdeewdaibiser. 2. Key Descriptor (key_descri ptor PCTKRPhes/0wu40i - key
is a conpound key. Wth respect to a plurality of keys constituting the
mul ti-key, the key_descriptor describes characteristics of the key such as
the XPath of the key. Table 2 bel ow sha3gs the key_descriptor. Table 2
Syntax No. of Bits(changeable) key_descriptor() { key_attribute count 8
for (j=0; j<key_attribute_count; ath_ptr } } 20

key attribute cofnagm@pxemath_mr(b Hgswmﬁbéhe %Patﬁgﬁgtarg@ttfragmt oftmetedatanul ti -
key. key xpath pt ndi c th lative to fra nt xpath tr of

t he node %g? eé83=a’se ]t?fga% p?rﬁbav %tﬁ%ﬁrgﬁo‘%@%eﬁgw?l%ﬁ%‘% ’Fl on

hi gh key_vaiﬂagxétgscrl ptor() is newy 25 introduced. WO 2004/ 010335

PCT/ KR2003/ 001410 21 In this enbodi nrent of the present invention,

hi gh_key val ue_d&ey rdeperiptoy(): descliiboestaemcationadfitbe ofPath ofethe esdtitkay iwithik ey
representing V. s.of the t he co cerned. sub-key index
(ob ey | i dEer it Tebkat Goumat Bifmadedsta o &md%%lwoqa )
sections asiffafiai e mamﬁéyb(ﬁm m&%éta&egy@ﬁa meht, 3HP idE¥natidnGtoHKe ( Sub
key index) sections Indicated key 1 ndex) section. The

hi gh_key vahmt@ddgsnducpibom(e)aclsplemehi/amlmttecdms@duesg theahuld- kam)ng t he val ues of
the mul t| -key within the concern %ub key index (sub key_ index) sections.
However,  any r ef'léjreénﬁ‘ﬁlt?f‘éf’ﬂe‘d 1856108 rRIREIRSY ‘QSWIFIQF aaspecifieddiyelidi¥ s t he
val ues of th%y ) égﬁs?pl n a predeterm ned range of values within the
concerned sub“key I’'n ndex 1 sub- key-i ndex) sections including the m ninmm
val ue or0the i ntkeyrbstiext entifiese identifies the key index (key_index) section within the

container specified by index_container. The key index (key_index) section can be
identified in a unique manner by combination of index container and
key index identifier.
2. Key Descriptor (key_descriptor)
15 The multi-key is a compound key. With respect to a plurality of keys
constituting the multi-key, the key_descriptor describes characteristics of the key

such as the XPath of the key. Table 2 below shows the key descriptor.

Table 2
Syntax No. of Bits(changeable)
key_descriptor() {
key_attribute_count 8
for (j=0; j<key attribute count; j++) {
key xpath ptr 16
; —
} J—
20 key_attribute_count: specifies the number of keys that constitute a multi-

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



etc. as anot her enbodi nent of the present invention. Table 3 Syntax No. of
Bits (changeable) key index() { key_index_ identifier 8 sub-index-count 8
for (j=0;wpsuimninzsdex count; j++) { high key_ val ue_descPCpiKR20)3/@6410
key~attri bute_count sub-index-container 16 sub-index-identifier 8 } }
key index_identifier: identifies the key index (key_index) section-wthin
15 the contai ner specified by index-comntlai ner. The key index (key_index)
section can be identified in a uni que manner by conbi nati on of

I ndex-contai ner and key_index_identifier. This is defined in the key index
list (key_index Ini éis) embediment of dhiprasent inwentionnbigh_kejerveluei descripter()

tai in which t ' ted.sub k i nd b ' .exi sts. 20
cub- fndex | Tl Rl e PR Ry sy iR b RS b R ot on
Wi thin the ganatdasq Sy ingsk PXbSKR- [HABRXseEREH RildIRe-to The s Reyk@Med Nndex WO

2004/ 010335 PCT/ KrR2003/ 001410 2 (sub-key-index) section can be identified
i n a uni que(sohneyr indgx)cemetiomats ormngfas thebainmebe swpmdeikneyungnof sub key

= Tabl e 3 STHERTRORETTIORRY e TRARGEHBI BY Doy eny koo e eetPT oL bF () (
for (J=0; | RVt Vathd UeSorGRHAD! spekifith the Edhe@l {AIhd UhBny aht&atls of the
multi-key within the concerned sub key index (sub_key index) sections. However,
any reference value may be employed as far as it represents the values of the multi-
key within a predetermined range of values within the concerned sub key index
10 (sub_key_index) sections including the minimum value or the intermediate value,

etc. as another embodiment of the present invention.

Table 3
Syntax No. of Bits (changeable)
key index() {
key index identifier

sub_index count
for (j=0; j<sub_index_count; j++) {

high key value descriptor() 16 *
key. attribute_count
sub_index_container 16
sub_index identifier 8
}
; |

key index_identifier: identifies the key index (key index) section within
15  the container specified by index_container. The key index (key index) section can
be identified in a unique manner by combination of index container and
key index identifier. This is defined in the key index list (key_index_list) section.
sub_index_container: identifies the container in which the designated sub
key index (sub_key_index) exists,
20 sub_index_identifier: identifies the sub key index (sub_key index) section

within the container specified by sub_index container. The sub key index



key attribute count: specifies the nunber of keys constituting a multi-key.
It is defined in the key index list (key_ index |ist) section. key attribute
val ue: rewoesentisd3sa representative key val ue for each ke¢gI/KRBhes/opadioe
encoding format is equal to the key value of the single key indexing 10
schene. |f high_keyval ue_descriptor() has a value of a multi-Kkey,
conpari son of the values of the nulti-2Rey in size is perfornmed as foll ows.
Where the values of the multi-key are nunerical, they are conpared on an
arithmetic basis; where values of the nulti-key are al phabetical, they are
ranked in |@%bd@gﬂaéﬁi)c@ptm ga bewleniifieg ip @sw@q@e msngerRy cpmbimptiokiof k2,
onsi s s of ,,, It 1is assuned that kl

k") h.
has the hi g’hlgjen or-f&P aBterﬁ?ﬁ%%%—ttiﬁegﬁge%ﬁehas the | owest order of priority.

Under this assunpipldNbeloMNEprasdntdtioh MRy \allie desfipton@. nul ti-key (al, a2,
., an) and (b1, b2, ..., bn), * the value of the nulti-key (ai, a2, ...,

a") is larger than the value of the 20 multi-key (bl, b2, ..., b") |f and
only if there exi sts an integer i m 3 1) such that for every
j(05)5i-1), aj bj and a. > bi, *the Fle of the nulti-key (al, a2,
a") is smalljer théﬁnuhe val ue of the nultl-key @hﬂprﬁs@ﬂmng&ﬂﬂM ilf and
only if there EXI 5Sm=—i)—suchtiat—for—every
j(0<jSi-1), :hb%lﬁ% Lugg&gnc’lllpté?*{ the value of the multi-key (al, a2,
., a") is equal foo(jebig<key_adribfitet doaniyt-t)i & key (bi, b2, ..., b") |if and

only if for WW%WW4IO 23
4. Sub Key lindex (sub Key—i nex aection key val e_descriptor() new y

i ntroduced flor the multi- key i ndexi ng scherme. The key val ue_ descr i ptor ()
represents avalug of a muf ti-Key of a target fjragnent 1ndicated thereby.
5 Table 5 Syntax_ of Bits (changeable) sub Key index() {

sub- i ndex- i dent i kéyehtt8ibutefc8hrnGPefitsthe Bumber of keys constituting a multi-key.

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

key_attribute_value: represents a representative key value for each key.

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

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

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

* the value of the multi-key (ai, ay, ..., ay) is larger than the value of the

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

*the value of the multi-key (ai, ay, ..., ay) is smaller than the value of the
multi-key (by, by, ..., by) if and only if there exists an integer i (0<i<n-1) such that for
every j(05j<i-1), 3= bjand a; <b;.

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

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



for (j=0; j<reference count; j++) { key_value_descriptor() 16

key attribute count target container 16 target handle 16 } }

sub- i ndexwDaeewd16338r : i dentifies the sub key index (subPkEKR2ez00)4189ecti on
within the container identified by subindex container. The sub key i ndex
(sub-key-index) section can be identified in a unique manner by conbi nation
of 10 subi ndex contai ner and sub-index-2Y¥entifier. It is defined in the key
i ndex (key_index) section. reference count: specifies the nunber of the
mul ti-keys included in sub-key-index(). target container: identifies the
cont ai ner in whi ¢routnexibsley fabekeynidatleetions fragnent exists. target

handl e: identifi h t fra nt. Lon.thin the contai.ner
identified by tag e’ctvél @Sn eé?‘%?&) The egvgly a@zﬁgﬁééﬁag}fﬁ% ﬁﬁe sné]élﬁﬂ?fﬁ odRxigg
identified isthete. UTh€lkey MRRRE M poANRERShRMN 0flub @mefhuﬁﬂwga&ﬂﬁargad
target handl e. Table 6 bel ow shows key_val ue_descri ptorQ 0 Table 6
2004/ 010335 filrgmexiRpdioaiedtiletaly. 24 Syntax No. of Bits (changeabl e)
key val us_descri ptor() { for (j=0; j<key attribute count; j++) {

b

key attribute value 16 } } Kkey_ attribute count: specifies the nunber of
keys constituting a nulti-key. It isegidged in the key index |ist
section. key rattr-pute—valve—represents—a—valge—of each-key TI ormat is
equal to yntax No. of Bits (changeable)
sub_key index() {
sub_index _identifier 8
reference_count
for (j=0; j<reference count; j++) {
key value descriptor() 16 *
key_attribute count
target container 16
target handle 16
b
}

sub_index_identifier: identifies the sub key index (sub_key index) section
within the container identified by sub_index container. The sub key index
(sub_key_index) section can be identified in a unique manner by combination of
10 sub_index container and sub_index_identifier. It is defined in the key index
(key_index) section.
reference_count: specifies the number of the multi-keys included in
sub_key index().
target_container: identifies the container in which the designated metadata
15  fragment exists.
target_handle: identifies the metadata fragment section within the container
identified by target_container. The metadata fragment section can be identified in a
unique manner by combination of target _container and target handle.
Table 6 below shows key value descriptor().
20
Table 6



key value in the single key index art reference. 5 The conparison between
key val ue_descriptor( values is the sane as the conparison between high
key val uewoesewiipissr ( val ues in the key index (key_i nd@ex)/KR2003/@m10
structure. Hereinafter, the netadata structure defined by the syntax
descri bed above w1l be discussed with reference to FIG 9, which is
illustrated by use of segnents on 10 t2¥ index information. The key index
list (key_index_ l|i st) secti on 110 defined in the netadata struct ure

provi des a |jst—ofgat—themut-ti—keys—transmtteg—Fhe H Haet S
mul ti-key inf ornﬁst 53X defini ng each nmulti-key amoi ?fglﬁﬁ alagqaaﬁ

i nformati onr#(énuthécekegalumdmcnpt(ol@){ _i ndex) sectl om 120 to be descri bed
| ater. The t—= t con +5—(i—toecat+on—+nfoerraty on of

t he net adat fraumangl g I%vg;l by o En‘!lﬂl %{kev (expressed, in the TVA in
XPat h (fragnent xpat h_pkay) atirchute welueet adat a fragment t@l evant to the
mul ti - key) | : , . . o e
met adat a fragnent {expressed, in the TVA in XPath (key--descriptor) for
the nodes used ag the rrulti-keys that is, a relevant path in the XPath

| ocation of tThe tadata frag rrené T@éevant the nodes used as
mul ti-keys). Lik YJSF’E":%‘"H@J-‘@’“PHCF@?CI £5 the tygmber of @Skpﬁtﬁut% g maltidseyadat a

fragnent re t node of the TVA netadata XM
docunent, |iﬁ$?e%%dggg’g% 1H%eé(tlﬁ?sgca the XPath of the node used as the
mul ti - key, i .e., Kepeatdiffiuite wilud: hepregehtsia wtye of @bk ksy.t Dhafor@heisiedgalpat h of
the nmulti- key for the netadata fragnent. The XPath for the netadata
fragment anfe¥iyalugpathe gmale key index 4fg¥ef¢feik°é"y are stored |n a

cspectiValy o Ben BT hetrRRoeSal o RriORE N io S R s

(I cey_i ndexcompirisone Betwsenl fptalkep verrpadssaptok(te valugeninl fthé akéyg Nindex
informati on on the key index (key_ |ndex) section 120 of each multi- key to

be descri betkayaindpx)seciéon stigreont ai ner i dentifier information (container

id) of the contgner d nde ectiqgn. 120 is
stored and the kéy B e&eﬁ?{n' %ﬁ‘%alt? |Sé\’lé‘[}nﬁ’f %&X}Pﬁé l%d'y she c%ﬁ‘fr&?eaearbove
identifier iwifiee artied dnd rtRRnked Fiod 9thicﬁ@§1ﬂluéﬂrﬁéd b@ﬁ&rdf%égxﬁéht%ﬁ
respectlvely stored in an "index contai ner’ segnent

key i ndéx thﬁelndfmmérrmaﬁegrrent in the key index |ist (key i ndex |ist)

section 110 and”[lhhekney 1n ex rﬂs t(key index list) section 110 defined in the metadata

structure provides a list of all the multi-keys transmitted. The list includes multi-key
information defining each multi-key and identification information on the key index
(i«:y_index) section 120 to be described later. The multi-key information comprises
15 (1) location information of the metadata fragment relevant to the multi-key
(expressed, in the TVA, in XPath (fragment_xpath_ptr) for the metadata fragment
relevant to the multi-key), and (2) location information of the multi-key within the
metadata fragment (expressed, in the TVA, in XPath (key_descriptor) for the nodes
used as the multi-keys, that is, a relevant path in the XPath location of the metadata
20  fragment relevant to the nodes used as multi-keys). Like the single index structure,
the XPath of the metadata fragment refers to a path for the root node of the TVA
metadata XML document, i.e., an absolute path, and the XPath of the node used as
the multi-key, i.e., the XPath of the multi-key, refers to a relative path of the multi-
key for the metadata fragment. The XPath for the metadata fragment and the XPath
25  for the multi-key are stored in a ‘fragment xpath ptr’ segment 111 and a

‘key_descriptor’ segment 112, respectively.



The key index (key_index) section 120 defined in the multi-key index data
10 stream structure provides a list of all the sub key index (sub

key i ndexywo=eei10338 130 to be described later. The |i sPCIR20eB81410
information on the ranges of the values of the nulti-key included in the
respective sub key index (sub key_ index) sections 130, i.e., the
representative key value representing vad ues of the nmulti-key included in
each sub key index (sub-key-index) section 130 (in this enbodi nent, the

hi ghest 15 value of the nmulti-key), and identification information for the
sub key index (ditb- key-inderexliststeyiindex 3iot)r s¢ciivad 110 @achcangpisesethtat i ve

I t t d f d f th
Cont ai her s H5PIAGRREPET AR FG s ke mdrh G Tiet! 1eoR nab R casbcbilh and
the sub keykbw&se HQ&%‘bbcﬁ R&r clef Q{er@)hta@mr idei@ier ﬂﬁ%ﬂﬁ@ﬂmﬁf(c&ﬁ ar Ldg%ft he

val ues of the nmulti-key in this enbodinent is identical
conparing véteuesitahertinevinu the-legyindtas(&ey biedex) secipnnkdt is cm)mﬂ drkl t'ﬁabdese 4. The
[ includes. a . key_ index_identifier!

ke |nde seciion i ndex
seémsnt t oflf 51@?\"&?@?%@@%& rgoxiatise e mfcrwm%ﬁmdoﬂie ke inded in the
key index Hdeﬁhﬁéﬂ‘@fgﬂ 861t .ald REJecBRIY s@PedHOan {exy i géfgﬁgac Ehiptor’

segment 113 storing ereln t erep esentatlve sub key
i ndex (sub_Kley mdqu)iemﬁﬂﬂ gopnRht iBthe keyditder list €ldyi indeatlisqnsdcﬁ&ormatl on on
t he sub key |ng§f (sub_key index) section 130 including the values of the

mul ti-key c8R¢ BSBoRaIRERE0 t he range indicated by the representative key

e o 150n e e aRY iRk ALONIRL) QLBR 1R uf Bhe ARG (RHO- Y ndeX)

section 130a inclu al ner' segnen erern the
cont ai néd i deednh iractutenfronides iadist O€ alittht REH keyi)m@‘x &1 kephd&xhekctiohs 30

whi ch the sub ke ndex (sub_key index) section 130 is stored, and a WO
2004/ 010335 119 ﬁwé fairp Thedist wbldewefsznmi@mqmﬁhenangg%gﬁéamvamr i ng

th th f f d
(subs key- i ndbi B8-S ﬁ? 50 ke 2R i PO YR 5 des
list of the1v@liugshelkegrb@nmibé kek@ud Rprasdnchd altidieorriRe ﬁi{ﬁﬂke}sﬂﬁludéd key

i ndex (sub key_index) section 130. The |ist provides the val ues of the

mul ti key i ﬁtﬁ%@h@db ikay tnex (eubelesnindsybsdetgn |1&@iélntblsambhélynanndhe<mghmtl on
130 ands g 95T LAk, BOLERLA SRR RIG 5L 7. LLFOEN v o
(contai ner - &b Qé LRk F QRtigh 190 rélé’te&"’ﬁ‘i G&htrgﬁreséfﬁét@g%ﬁlef(f 89 Wontathes t OF €d
and the |dent|T|er i nformati on (handl e val ue)
identifier information (container id) of the contamer stormg therein the sub key
index (sub_key_index) section and the sub key index identifier information). The
method of comparing the values of the multi-key in this embodiment is identical to
20  that of comparing values of the multi-key described in connection with Table 4.
The key index section (key_index) 120 includes a ‘key index_identifier’
segment storing therein the key index identifier information defined in the key index
list (key_index_list) section 110, a high_key_value descriptor’ segment 113 storing
therein the representative key value of each sub key index (sub_key index) section
25 130, and the identification information on the sub key index (sub_key index)
section 130 including the values of the multi-key corresponding to the range
indicated by the representative key value. The identification information on the sub
key index (sub_key index) section 130a includes ‘sub_index_ container’ segment

storing therein the container identifier information (container id) of the container in

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



10 netadata fragnent). The sub key index (sub key_index) section 130
includes a 'sub-index-identifier' segnment storing therein the sub key

i ndex i dewDi20d4er10335nf or mati on defined in the key index PKEKR20eB200)1419ecti on
120, a "key_value _descriptor' segnent 114 for storing therein the val ues
of the nmulti-key, 15 and the identification information on the netadata
fragnent having the values of the mult2ekey. The identification
information on the netadata fragnment having the values of the multi-key
includes a "target container' segnent storing therein the container

i dentifier ifHooidskiidentiiesntsagment istyingf thireinc dhe aivhekey nindak chlehtifer

net adat a frq&ggﬁ&gis stored and a 'target _handle' segnment storing therein
the 20 fragnen ata identifier information (handl e val ue). The netadata

structure will beaheos® k8sind¥x Yadek Q@&lexg%&%hl’fd Gefirdy in 1((142:' fn*étagata .
G 1 I ey 1 ndex |ist

illustrates the index information. shows the nmulti-

(key_i ndex_Istraetyrespreviden a dighelr ths ivialyies toff ¢havmiutti-kéyeirslutled iSeteviek@ahtdsudnd
Publ i shed Tine. The er .node of.t metadata 25 fragnent including the
mul ti - kegs I#%)( Andsx (f‘ébo—%%}f"geé‘? P%Ct]é’ﬁgﬁlgub l?esﬁ%&fﬁr’ﬂa@ the Valjes of dhesipltent © 310
as_i ndi cat egtepndiii@dsiagie FelbSai Qb IRy Fih& Ther 8hehesecl; Pat g
“/ TVAMai n/ Pr ogr anDescri pti %n/ Progr a?ﬁ_locéit ?sghﬂ]%rglﬂ%posfa%g&gtlE\G/(’e%{d1ﬂwf or the
" Br oadcast Ewdentificdticagimbmmaiion en dreenleiadath Hengifenaaging thepaldes pithe magrent

111, and thEPXF?at hs of tg}% n}él t.i-keys of the Service Id and the Published
Time for 30XPhE-S-EPBRMEL Leriasinformaemirontajet df) efithe conteiner isathich Bel1a, and

WO 2004/ 010338, RG&TH 3 B Dﬁﬁg iption/ PRublishedTjnme' 31
| b, are stored ian trﬁgg%eg%%é%%%ﬁ l(Z)er '1(E\sf1§§%ren ltnﬁlf.n @W@eﬁﬁlﬁgé‘cﬂaﬁgtream
struct ui@ ahletatstasfespnodné)s f or and access to the netadata fragnents to be

conducted effici erntly, when searches are conducted based 5 on nore than
one conditions, ihg. SWonk®undndednditubokeysificsheseetion coddudndddesAl ehough

Che T K545 G SHRME, g0 EUPAC" T B, 06, 8L SR A, e
be enpl oyethfbrmaionbi definedn. inFotheex &ep! einder! tke%mx{]%e&kﬁ{t 19@,@'_ nd
times of a programin connection wth a broadcast schedule, multi-keys for
fam |y and dieVerrlue desgripéoroseementd §4 for seting thertin detatyes of thehmulti-key),
i nvol VefiS i naﬁchﬁle%eo {ﬁ%g%ic?nniglfosrr%aggn 68 the metadata fragment having the values of the
multi-key. The identification information on the metadata fragment having the
values of the multi-key includes a ‘target container’ segment storing therein the
container identifier information (container id) of the container in which the
metadata fragment is stored and a ‘target handle’ segment storing therein the
20  fragment data identifier information (handle value).
The metadata structure will be more easily understood through FIG. 10,
which illustrates the index information.
FIG. 10 shows the multi-key index list (key_index_list) section comprising
the multi-keys for Service Id and Published Time. The upper node of the metadata
25  fragment including the multi-keys related to Service Id and Published Time is
‘BroadcastEvent’ 310 as indicated by the shaded region in FIG. 3. Therefore, the
XPath of */TVAMain/ProgramDescription/ ProgramLocationTable/BroadcastEvent’
for the ‘BroadcastEvent’ fragment is stored in the ‘fragment_xpath ptr’ segment

111, and the XPaths of the multi-keys of the Service Id and the Published Time for
30 the ‘BroadcastEvent’ fragment, which are ‘@Serviceld> 31l1a, and



be used. Were the nmulti-keys for the start and end tinmes of the programin
connection with the broadcast schedul e are used, an upper node of a

nmet adat a wbragmanissi ncl udi ng the nulti-keys for the staPCTa&R@&SN®1410nes of
the program can be 15 "Schedul e’ (not shown). Therefore, the XPath,

"/ TVAMai n/  ProgranDescri ption/ Prograniocati onTabl e/ Schedul e,' for the
“Schedul e fragnment can be stored in QRe fragnent xpath _ptr' segnent 111,
and the XPaths, "@tart' and @nd', of the nulti-keys of the start and
end tinmes of the programfor the ~Schedule' fragnent can be stored in the

M bl

“key_descr i jiventDeseiptiont Publizhediimph 3} b, errestorgd in g elyey_descripion ssgmsAl gi ven
nanmes of a Eerson (actor, director, or the like) involved in the program
are used, a 12upper node of a metadata fragnment including the nmulti-keys

for the fam |y afpgi0ieRaHaNRAnP stihbRrd OISR darhey for dndegdcess, t@rthé he
| i ke) can be "~ PersonNanme' (not shown), and therefore, the XPath,

* TVAMAI n/ Pr ngtadaBesaprieptsito bt @oaduated efficiently.i whenTepichere sondepiad basedr t he
25 " PersonNanme' fragnent can be stc%red in thcﬁ N

. f 1 tr' t
111, and 7 meeaiag oo pe 1o Sogan e e B BRI, [ ey e®for

Ui -keys for

the famly and g Desu@licefs RESSAACH I Aol PuBLiRHE AMIE Qfe fefiiredREEONNaE'
fragnment can be ggt}ﬁgg%lgtﬂl n tﬁeeﬁskey_deécri ptor' segnent 112. FIG 11

depi cts a metip@saft epboditnny Ry iofi desmplé, areritaelihe auiltirgeys m@nalse beict ur e
di t nbodi t of t t o tion. As ikcted, th

ndex of  ecealyad dafoBBNgEne: CARBYE. U Ge Fouh Bt Y S 8 vi sual

signal s. WO 2004/ 9&%§1§§8§% lv\{ﬁslﬁzzg Br/a00Lf {G eddiB, ﬁuﬂ?ﬁ@%ﬁ}’fo?ﬁrﬁﬂ&f RdeiveRNn on

contents, tﬁggrls, nme rocessed In a uni ragment as

describeg ahges ¢S AR (ablut, tdirekioy sor alieelil) awiotied ibthequogrametriden opfeankey's
related to information on the fragnments, for exanple, "Service ID and
Publ i shed Pemeed. (S200). Then, sub key index (sub_key index) sections 1l4a

ana, 5 114b are pipul defl 0 UL KSYB28aR" B 4R §ileS200nel Shogkalerinor ds.

by keys formng t-Ke erein values of the ti-keys

di vi ded on thghechasivittothePbREtRt Riteddler avg@edane upped noddof m thidstab key
i ndex (sub key index) sections 114a and 114b, and netadata fragnent

i dent i fi cat ifmgmient inchinigdhe Péti-trayiyr theattere andend waenf the-negram(@Rde | s,
comt et TFS, ST Rl TBOL D oo Ml ) g8 A0l eyt
ProgramDescription/ProgramLocationTable/Schedule,” for the ‘Schedule’ fragment
can be stored in the ‘fragment xpath ptr’ segment 111, and the XPaths, ‘@start’
and ‘@end’, of the multi-keys of the start and end times of the program for the
‘Schedule’ fragment can be stored in the ‘key_descriptor’ segment 112.

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

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

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

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

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



target-container' segnent and the 'target-handle' segnent shown in FIG 9)
is also included in the sub key index (sub-key-index) section 1ll4a and
114b. Subwecquentib3ss a key index (key_ index) section 120PCOrKR:008/00g410her ei n
the representative key value representing the values of the nulti-key
divided on the 15 basis of a range as predetermned is provided (S400).
For exanple, representative key values £8509/10: 00" 113a, 519/10: 00" 113b,
etc.) representing the predeterm ned ranges (500-509/09:10-10: 00 114a,

510- 519/ 09: 10-10: 00 114b, etc.) of the values of the nmulti-key for the
Servi ce | D/ Publ | ghaemigras 1@@%@%@1 o eorderds, ithe i) deadadatreis @irotessetirin b hinit

mbodi nent f i t th

Publ | shed. 267 HRREEn 4 Fratted ol IR ey Rt e Bt Bopmtngtiod afdec

i denti ficat ikegs relafeart@amf@ﬂnmnt bg tﬁb'bfre!&ﬁ’ﬁ{eﬂt@di%i‘ &%ﬂﬁi&e‘%ew&@% Saiat' ons
he

114a and 114b storing therein values of the multi-keys provide

basi s of a rBwjishedThned82e0)ni Hem, st ket index (smbritei imelex)i shetibns 1 et and

i nformat Lon nt ai ner-id e contain ch the sub key i ndex
(ub- Key® i nddT§ EpRFed Ry Fralilens & sfondn vhsa0hcm w5 piir b2
identifier ifphhfahd aRlE-k e e d [

section 110 in V\gqch rrutlt %ﬁgwo.b n‘igvggﬁglt ?leg{rl]& @Bﬁtﬂe ﬁhltﬁ-ﬁ&ﬁ%ﬁ%ﬁ‘éﬁél Nt Fmati on
of a met adathasi oégreintermmedhiugeseme indlideddn thevst kewtndeg (shie key auiekgd

mul ti - key bel onﬁ li%d Io];% ion infar t|on of each field wthin the
netadata fré& £ iieandoﬁleﬁl %gmeayldﬁ%ﬁ%hon @fplfr@mo@eucm@ngm 30

For exanpl eval‘ﬁ@@ BFth%(?HlﬁEq{eyg gt?at 1§e&)\ﬁ'teﬁ1?er i@t @fjmtfg 3 Qﬁ%_-r mey are in

corrbl nation, the nul ormat 1 on of co

“Publ i shed \ﬁ@gﬁl@ﬂﬂ/d@thOBﬁﬁﬂE&TﬁMBﬁﬁﬁﬁinO@Ha%& V:ﬂﬁe)T!ré’!‘,Eectw%HC RtoR&d tlﬁ'eth%(Pat h of
a target netadata fragnent

i ndexi ng(/ TVAMSESPEABET a?ﬁ@@%trarnﬂtth% rirreb dandie’ seementohTeblie FEF ddds also Event )

and XPath o I t ne P. @erw celD of
the Servi cfén% aﬁ%{hteﬁgl}!;éf nﬁl%g%vgﬁ%ﬁglc%()p{ é‘lgorlnl/ guz%(af ﬁygbf of the
Publ i shed Time) Shbeyegernitlys laugsdindsx (ke kelkx) g&aasnlmtcoﬁka%ﬁng MEEXin! thet )
section 110. The above steps namy be processed in reverse order in other

enbodi ment s THFESCRREVG Kew atuei Wl?@ﬁ%flt@ﬁ theatuge rof the sndfi-key divided dngea key
e (Hevhagent S5 sy MO AR RIETES Lot (100
may be del ekedvaegesionm:co 1&9365191@.@)111@%,@&} l%pﬁéfseﬁtl}@ tRE pRABErhAUENt | ON.
ranges (500~509/09:10~10:00 114a, 510~519/09:10~10:00 114b, etc.) of the values
of the multi-key for the Service ID/Published Time as combined are included therein.
In this embodiment, the Service ID has an upper order of priority over the Published
20 Time. In the key index (key index) section 120 is included identification
information on the sub key index (sub_key index) sections 114a and 114b storing
therein values of the multi-keys provided on the basis of a range as predetermined
(that is, container identifier information (container-id) of the container in which the
sub key index (sub_key_index) section of FIG. 9 is stored, and sub key index
25  identifier information).

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

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

combination, the multi-key information of combined ‘Service ID’ and ‘Published



Hereinafter, a searching nethod of obtaining netadata neeting nore than
one search condition by use of the nulti-key index structure according to
an enbodwoene4/@h3dkshe present invention described aboveP@IKR20e3/@es0r i bed
with reference to FIG 12. 15 First, conditions for a search are inputted
by the user (S 1100). A value of a nulti-key satisfying the search
conditions as inputted is searched frof@9the netadata index (S 1200). A
concerned netadata fragnent is extracted by use of identification
information of the netadata fragnment corresponding to the value of_ the

nul ti-key bVimeisesoth t tes s8wr cﬁ&ﬁth/amfe of tagetnumeiadiey fegmen) . fathr ough

th t . .th t i sf.yj. th . Lid i t ed.
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fieldto bemﬁe%%ﬁgggof‘[ﬁlﬁ-ﬂ% yolethe niigd-24 ?ﬁgﬁénﬁ@ﬁ'ﬁmi‘@ef@éqﬂ)hﬁf vigd ue of

the nulti-key conprises steps o etermning location informtion
of the net aglatiae D agdeint XPathWRiatDéscelption/Biblished Timepat thePubbshedHimehdi t i ons

bel ong and location . informatjon. of the fields wthip the 25 netadata

f r agnent? (Wiﬂf@})@ed%%&wr’ﬂg&%gﬁt é‘ewflﬂﬁxjéﬁs%%’ﬁgﬁépi ng of fields having
l'ocation i nfornagyop,d ' d06aEI Q% bbOBhémbbRtAENE Bed
above, in the ”E’gl@e {lbr%g%&&)%;g@y(%g@/rgﬁagg_ﬁi st) sect inon 110 by use of the
det er ni ned {hegadsemninvéntionr Matrihen a swpdoSEavidiignakén mdeh ékdye indendwextion

key i ndex) section 120 relative to_the ar ched I ti-ke S 1220),
gea)r/Ehi ng 12 510 Bchdpicesprsaipte K@’y"@‘é@ﬂé‘@@n‘ﬁo@ é@p% pé‘e)wglé‘élﬁ(ageyolpa‘f e

fields input.te - rehy conditi | Nbhe pkeYelepde XiebKSind NEEXJomSeCt i ON
120, and seg§tcﬁ%{e§’g‘lr®%r§~@ %ggbﬁn exoz sll?%- kgy-iﬁ ex) seie)cti%éhs 114Oamand WO
2004/ 0108 35¢R63diHBRQ @B 11R0k4skat indntlokdb i ncl udi ng the val ues of the '

mul ti-key in the range indicated by the representative key val ue searched

above (S1230), aHereswdiesHd reireling mieghadaof ebtaninghmetadpp: megting LA 8rY i ng t he

search conditions in t sub k i - keye.i hQns:,114a and 1
b coar chetiasureh (adBel)y 5V e mTily el "ebe SERBIARC T 00
the steps ofy86archi RY fherplebfit kedntiond@sciibel abodexyill s tdesnibd@Owitlsub key
i ndex (sub key index) section, and extracting the netadata fragnent are

respectivel _yefpemdedolﬁ@ b use of identification information of the key
o (KEyL 9er) SR 3% L AL JLGKIISH BT e
met adat a fragpeRty satisfying the search conditions as inputted is searched from the metadata
index (S1200). A concerned metadata fragment is extracted by use of identification
information of the metadata fragment corresponding to the value of the multi-key by
use of the searched value of the multi-key (S1300). Through these steps, the
20 metadata satisfying the search conditions is extracted. In the search conditions
inputted by the user, fields and a value of a field to be searched are included.
The step of searching for the value of the multi-key (S1200) comprises steps
of determining location information of the metadata fragment to which fields of the
inputted search conditions belong and location information of the fields within the
25  metadata fragment (S1210), searching for a multi-key consisting of fields having
location information identical to the location information determined above, in the
key index list (key_index_list) section 110 by use of the determined location
information, and searching for the key index (key_index) section 120 relative to the
searched multi-key (S1220), searching for a representative key value composed of
30  values of the fields inputted as search conditions in the key index (key_index)

section 120, and searching for sub key index (sub_key index) sections 114a and



The searching nethod as shown in FIG 12 may be enpl oyed in searching the
Service I D and the Published Tinme described with reference to FIG 10 in
the fol Iwaizogoressser: Where a user inputs search condi PCoORR2063/0hea0Ser vi ce
I D "507514" and the 15 Published Tinme "9:30-10: 00" (S1100), | ocation
information of a concerned netadata fragnent is determned fromfields in
conbi nation of the Service IDin the rapge of ~507514' and the Published
Time in the range of "9:3010:00' and location information of the fields

wi thin the netadata fragnent is determned (S 1210). The Service ID and the
Publ i shed Tildébi mslndingl the waduasclef cihedinuitbkey i20theesprget indidajedndye the

T @ i | d'_and . t De i pti Publ i Jine' A () i nf ti
W thi n & he TECREHATYERETENE CRRRRHARevh L S0 E SPORLESH bardrt A of
the concer nqﬁnﬂq&?d@k@fyiﬂ%awseggar&sc&aait%hgo Iih bll%é &uB kel NRAGONGHI G dinkiE@IMENT

that is, the XPath is'determ ned (S 1210) 0 sum Up, we can oObtarn the
fol | owi ng f rseetionké 1 ddanvck] BlbesarcheRthoxXPE8 12465. t he fragnment :

Ve R PR GBI SER, VO URL SRRk eER o " ©
Event Descri i j i ‘= I h i d: 7<=
Servicel d <g&g%gé&?i§£ éyi@?]g%je Q%PO? hl\ééBPglgq :R[s3 g{]idéﬁ ﬁéﬁﬁ{f‘%ﬁﬁg@ Secggn’ and

Event Descr i pkiractingRhé hiesduathTiragmett areh0s20tivelDp2@0di 1933k JPEntiR2as 001410
31 Subsequently, a nulti-key corresponding to the XPath 111 of the netadata
fragment andXioHBabaphthe key apdex &erdpdaxy scqtignPdh) idshificatiopdnformaticar efhed i n
the key in i ( I } | . .and the.identiflication

i nformati an%%(] Sllfl%z(%%elggééﬁ%gﬁée(yj kig?%%)ﬂ?é&%ﬁ %@g'gl ?1%};“ icfgo? ﬁ%ﬁoﬁa?e‘}?& ?]én e

sear ched Onulnidtadeeyfrhgmentt racted (S 1220). 5 In the present enbodi nent, the
Service Id is higher in priority than the Published Tinme. The
representative k ﬁle\ﬁﬁﬁﬁ?églgdﬂethgégﬁ sewoin FiGalZmey B19nploy@bin stadbing . e. |

1140, 10 Sy6rby e pNEU AR T feksd FRESRGROIRY 0 A B i no

val ues of t glldWihgimankey (507-514/09:30-10:00) corresponding to the search
condi ti ons bel ongmlare 10 searched fromin key index (key_index) section
120 havi ng the exVWhetetageser inputs search conditions of the Service ID ‘507~514" and the

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

The Service ID and the Published Time inputted as search conditions

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

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

25 XPath of the fragment:

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

- XPath of the Published Time: EventDescription/Published Time

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

30 - Value of the Published Time: 9:30 <= EventDescription/ PublishedTime <=
10:00.



identification information and the identification information on the sub
key index (sub key_ index) sections 114a and 114b having the representative
val ues i swoexew@eisd (S1230). Val ues of the multi-keys, POIXER2gOVAIL416S Of
keys "507/09:30," ~507/09:40,"... "509/10:00" and '510/09: 30,"
©510/09:40'... “514/10:00," 15 corresponding to the values of the multi-key
(507-514/09: 30-10: 00) corresponding to3the search conditions are searched
fromthe sub key index (sub-key-index) sections 114a and 114b having the
extracted identification information (S 1240). The identification

i nformati on on t (bebpasuertht & mulézglmmor@wm@g}gowhﬁ@(&aﬂl 1{ hef the mewdatt t he

mul ti-keys earched dent if N nf matl on tal ner
"d) and{ e PEGHEMA HACEATL L e SO e P HER Y SArirod) HeksTed | n
the "target n&f&&tlﬁt (]?eél 89 MR e 110Eand RE g@antlhaaﬂinqnfo%ﬁ%ﬂ&n the ke
respectively) is extracted and the rel evant netadata fragment is t%en

extracted byndesekey imchaa) sestion 4249 mstludd@ﬂhﬁfscmalnadcmuhtlri{egnmtrwted((smm)) . FIG

13 shows_an ap ar at us r searc f.or ta accordin .2

enbodi ment angreﬁe;rg odfmpcAL ‘SF i}%rweﬁ]g{fse@g i Bt 5’6‘;%1?1??‘&& Phlrg]tl'ﬂ’égpr esent
| nvention | 338, SRPHAUIRGL LG VHIRA of < SR) 106 0f1 35 834 A1oNG. Py 1 501G ITet adat &
according to an enb ment of the present i|nvention described above with,
reference tloe fepféserii2tivelivy wbms u’rdmgmgmlpmnaagus(w@ﬁﬁ%ogﬂ@ 1800 highat 51i t 1100
all owi ng a us t se ondltlons t he th, a receivjing unit
1200 recei vﬁﬁéfo%ﬁaﬁb&élb‘& %dﬁ@@%?gt@rmﬁlﬂ “Keyda qﬂ?hf eval‘ﬁir’ﬁé?éél%eamugl st or age
unit 1300 s L I 4(0403 3 41 32
contents, n%(tg%d(gtggtsggfo?h% {:(gnt e%‘%gesggl |ér)1d%lg géglcgplﬁgédréeﬁ?%ga{)%&}% %Snt r ol

unit 1400 seacie fgprii OIn  &ey alndex Ol[ketyhlﬁdm)l kectioay 1201 hadponhlé négktiadtetihe
i nput search_conditions fromthe input unit 1100 fromthe metadata index,

and ext r act i¢gptifigdliiopdmaign ape(the) i e&tlﬁWtWH@ valthe S‘éﬁ kewandew| t i - key
s searchic g o ) PG 450, By AR 1R IR SEOEED LGRS of e

control unlt on rol “unit searc

i nputted fremrhdied gammt)) Orlies lokOfe WhiklH- ﬁegrg h/a&ir&gevﬂﬁest ke ‘507/kewoi ncl uded
in the netadata i ndex stored in the storg)ge unit. Am)ng the steps of

sear chi ng f 6P0%69:4@3..of ﬁﬂ%ﬂﬁﬂptl apdy RdOOPHR0g D00 10 SabydDWeRt of
the pr €3§ nt c'ori}gsepr(])%aﬁg to the Vaellges U the %ru?tp-k%g (5f09 5?4/8@1:5640‘.((?0\5 corresponding

to the search conditions are searched from the sub key index (sub_key index)
sections 114a and 114b having the extracted identification information (S1240).
The identification information on the metadata fragment corresponding to
the values of the multi-keys searched (the container identifier information
20  (container id) and the fragment data identifier information (handle value) stored in
the ‘target container’ segment and the ‘target handle’ segment, respectively) is
extracted and the relevant metadata fragment is then extracted by use of the
extracted identification information (S1300).
FIG. 13 shows an apparatus for searching for metadata according to an
25 embodiment of the present invention. The searching apparatus in the present
invention is an apparatus performing a method of searching for the metadata
according to an embodiment of the present invention described above with reference
to FIG. 12.
The searching apparatus comprises an input unit 1100 allowing a user to
30 input search conditions therewith, a receiving unit 1200 receiving metadata on

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



corresponding to the input search conditions (S 1200), or a step of
extracting the concerned fragnent by use of identification information of
t he fragnwot2o004a0338spondi ng to the searched nmulti-key wPCI/KReowides19t ood
with reference to the description nade above in connection with FIG 12.
15 According to the present invention, there is provided an index structure
of nmetadata allowing nore efficient seagch for and access to information
on contents, a nethod of providing the nmetadata i ndex having the
structure, and a nethod and an apparatus for searching for netadata using
t he net adat ézoniifm@xmemauamwsermmentmp@n @adeixLaf The A@tadeisca ichiteb] atmdtviet00t he

resent |nvent| us searches by ound congdi tions for
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Anytine net Qﬂﬁﬁ Qh@'hﬁpu@ %ﬁuﬁbgq}orﬁ"tﬁé ri‘ﬁ'ei‘&hatt:ep irfdleR SR L BiPRtin %gl?@%&&c%%ﬁs

decreased, thereby allow ng search tinme to be shortene
sear chi ng aplpf:iacmtajby tee blthe rvahleaﬁehle mmlﬁ-keyras sdaradibdl, anidemoyttpdl uniolsgo t he
pr esent r%|nven in connection with the preferred

b
enbodi me I “figh ?ﬁ?ﬁ %h@éihe Fentrd ugif|1g0§-1 | ustrati ve. | t will be
understood to t hcﬁ%hg c%lﬁél)lllﬁﬂ 400 Eglglgglreg tﬁe%&rfcyg%ﬁ(ﬁﬁgnsqg@léed g‘ﬁ IPPQ of the

equi val ents can made vmt out artin e and”

i nvention. Tinéri06reith theevahROofsthe }mmlﬁfkey h@clmeﬁslarthe nfev:eiatal i0e:S ferdddnbe
defined only t he appended clai ns. WO 2004/ 010335 PCT/ KR2003/001410 33
CLAI MVS: 1. gﬂ@é?“@‘ﬁr ucture of metadata conprising: values of

mul ti-keys, and f data corresponding to
t he val ues of théQﬁ@E%ruq tn- %@ Sl%é}v\gﬁlg%ﬂ 9%1}%83 0fttlli]l |mnq%13(§y§f“éor ]tn|g§8t°l9Fed by a
conbi nat D on eaibopinedet ef Frheflqﬂeseflt dhdntioh, thetepelbo@dahmthing fNQ 'nﬁlﬂﬁ&ey
structure as claimed in claimdi, further conprisi ng a l'ist of the

mul ti - keys. cQuesponding tp nth@xnmt rsemlm rcencagtom Y RB0), ion achtap of Zxirhctinghie
?ggg;' 2:: n?hgo%% uééd:\ ng%gr%hk ng (gentl?%t?osne r};tl orr]r?‘lat‘%‘or{c I&s tthep ﬁgfrﬁee{ m ned
corresponding to the searched mult1—key will be understood with reference to the
description made above in connection with FIG; 12.
15 According to the present invention, there is provided an index structure of
metadata allowing more efficient search for and access to information on contents, a

method of providing the metadata index having the structure, and a method and an

apparatus for searching for metadata using the metadata index.

20 INDUSTRIAL APPLICABILITY

As described above, the present invention enables simultaneous searches by
compound conditions for TV Anytime metadata. Where searches by compound
conditions for the TV Anytime metadata are conducted, overhead to a searching
apparatus is decreased, thereby allowing search time to be shortened and the

25  searching apparatus to be increased in terms of efficiency.

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

30 scope of the present invention should be defined only by the appended claims.



4. The index structure as clained in claim3, wherein the representative
key val ue conprises at |east one of a maxi numval ue, a m nimum val ue or an
15 i nt er 'w0i2a0401085ue anong the values within the first ppradenerwised
range. 5. The index structure as clained in claim3, wherein the netadata
conprises fragnents divided by a second predetermined range in a tree data
structure, wherein a first field constiButing a first nulti-key corresponds
to any one of the information constituting the fragments. 20 6. The i ndex
structure as _clainmed in claim5, wherein the identification information of
the netadat £ledPi ses identification information of the fragnments. 7. The
i ndex structure as clajnmed in.claimb erein.the list of the multi-keys
i ncl udes | ocati O?]l'i nf %nn%l ?%ér}rugkurg%hﬂre?ygﬁafg%ﬁlpgt o which the first field
constituting the vhiuesbf muliikeykeahdoel ong, in the data structure, and

| ocation information 25 of the first field in the first fragnent. 8. The

i ndex structure adentifigatipadinfosmetien of the mitedatd portdspondinatd the valuef of tet i on i s
expresseg in ‘ﬁﬁﬁ(t&hs 9. The index structure as clainmed in claiml1, wherein
conpari son of YSval ues of the mul ti-keys in size serves to conpare the
size of the val uggefin the nfilikbys 3R KR¥RurbY v hc?CI)ﬁd\ﬁi'ﬂQﬁ Ib%\f!p?&le?en%r{eher ent
size of value first appearing by assigning the order of prirority

(kI >k2>k3>. fieldsrof theometagdtar al ity of the combined fields constituting WO
2004/ 010335 PCT/ KR2003/ 001410, 34 the nulti-key (kl, k2, k3... kn) and
conmparing the coﬁ‘oi ned PFidedStpAvte lared in gl f; fgther epmprising alistaf] ¢ i - key
field havingyanhiighast order of priority, wherein the values of two

mul ti-keys are determned to be of the sanme size where there is no field
havi ng ffe diffesent Shzeindéx sabetare andldmeden silam of fuercerprigtk hi el ds
is determned through an arithnetic conparison where a value of a
concerned f FENTESCREtNeg ket Yalug represeming ighirseprefeisinginet tapae obitheorlies ofither e t he
val ue of th%lﬁg_%yg ned field is al phabetical. 10. The index structure as
clained as in claim1, wherein the netadata has a structure of netadata as

defined in TVA. 10 11Théimkkhadciafe & @¥ib@ing cRiini3)d@%redf HXEEAdMRitive
conprising:  structuring nulti-keys by conbining predetermned fields of

t he netadat €Y Vidher @mprispe ai frasixorst of hempinadavalugoapningesmyedluesr ah t he
mul ti-keys afmediate value among the values within the first predetermined range.

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

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

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

25  of'the first field in the first fragment.

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

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

30  keys by the fields having a different size of value first appearing by assigning the
order of priority (k1>k2>k3>... kn) to a plurality of the combined fields constituting



identification information of the netadata corresponding to the val ues of
the multi- keys. 15 12. The nmethod as clainmed in claim1l, wherein the

i ndex of wbeooamabisdata conprises a list of the multi-kepST/KIRR003[hae40et hod
as claimed in claim12, wherein the index of the netadata further
conprises a representative key value representing a first predeterm ned
range of values of the nulti-keys. 20 144 The nethod as clained in claim
13, wherein the representative key value conprises at |east one of a
maxi num val ue, a mnimum value or an intermnedi ate val ue anong the val ues
wi thin the fthe swlipkerdkbrid, kéd . kanged cofipaiihg theetdiobined fieldai imesdquance] ai m

13, wherein the tadata conpri s fra nts diyided. by a second

pr edet er mi né&ar?‘%”%@li gt @P]gjgk%’d‘?ejd beyig gg‘?%‘,e“\%%ef@ H“OI)’L{@» %(ﬁ?liemst field
constituting a fi i Iy i.nf.of: j
constituting the t??ggl%n{)fswﬁé@%l\(gﬁie&?mﬂggnﬁ%i %2\%{?{? éc ai %1%; , Ql\r/%her ein

t he identi fithatism fi¢ldthevingtheadiffefent diee ofixtahbatiad ref ers to i dentification

information of the fragnents. 17. The_method_ as clainmed in claiml15,
wherein Phe |ist B Sﬂff?e%gu‘ﬁiﬁi cquabiged Selidp LTk thiOHEl o IR of a

first frag [ e ftirstefl] td § ut.| 04/ Q10335
PCT/ KR2003?%§%1£%185&Q§8{A ﬁe:agf iVEdlsute rBrEIdt f{oﬂg@ﬁ%ﬁlﬂé}%,lki n éC%ga(#aﬁlsr&?%ctaur e,
and | ocat i ofexticdgaphidal ordepivhedeahd valas of the ebsikernedtfiedd fsialiabéticapment . 18. The

met hod as clainmed in claim17, wherein the |location information is
expressed in XPatlf: 5 Thg indgrestiistuse ds gdaivedager clasmcl, avharain thevmstadata t he

val ues of tt}ﬁs g\g{rr%%aﬁel%w@etﬁé%r%{%%&gg{ﬁ%ﬁsequence on the basis of size

according to a etermne e method as clained in claim19,

wher ei n10onpari san, of A hethedlof@sovading Be intek off nle@MStal BnPrisRgsSer ves to
conpare the size of the value of the nmulti- keys by the fields having a
di fferent size ofstyeintiag muttskewsdpyecombingng predsisinyined felds of thengadies; of

onst it ut 1 ng ¢ he R ReqrbRict B Ml ettt (R8s R e st St ned
fields in segifiestion Mmchatibg of Emetaaata%%rre@mﬁiﬁg% et Audiafi thd nfydll ghest
WO

order of priority, wherein the val ues of mult1-keys are determned to
be of the sdeps.size where
15 12. The method as claimed in claim 11, wherein the index of the

metadata comprises a list of the multi-keys.

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

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

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

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

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

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

30  includes location information of a first fragment to which the first field constituting



there is no field having the different size of value, and 15 the size of
the conbined fields is determ ned through an arithnetic conparison where a
val ue of wocowneanssed field is nunerical or through a | exiraRpesahwical order
where the value of the concerned field is al phabetical. 21. The nethod as
claimed in claim11l, wherein the netadata has a structure of netadata as
defined in TVA. 20 22. A nethod of sear@hing for netadata conprising the
steps of: (a) inputting search conditions; (b) searching for a value of a

mul ti-key correspondl ng to the input sear ch conditions froma netadata
i ndex; and (b3 fiestrrulBther delongoinche detd structaganed lopatigyeingirmation séthedheld val ue

of the @eléfqtﬁgﬁfﬁé}tﬁggg;ﬁg nmet hpd as clained in cl a! m 22, . wherein the

mJItl-key S conbi nati on of predeterm ned fields of the

met adata. 24. Thejgret hod 3sthed aé BRI inAM 2 Whelie iR 18cdiids iBhAgdama | ndex
conprises values of the multi-key and identification information of the

met adata 30sexpresspondPail. t o t he val ues of the mul ti-key. WO 2004/010335
PCT/ KR20Q3/ 001410, , 36 .25. The net | .ai in.claim 24 erel n the
met adat a(%l ndex conpr |ﬁ§sm8ttﬂpfl & Cg’f nt"ﬁalﬁrb W}%em R VA %1§1“\1,¢F ai med

in claim 25, ﬁe%n%é?ﬁn@@(ﬁ&ﬂ@é&lfﬁérﬂaﬁghf sﬁ@éﬂ%kﬁﬁ%toaa @%@é’t?ﬁ‘gs 2 jove key

val ue representing a first predeterm ned range of the
mul ti-key. 27. Tt%) metFied meshod| as wiadned iclddim 28, whbeieicomphigson of the
representati v gﬂﬂ val ue conprises at |east one of a maxi mum val ue,

i ni num val u‘@ © MYk GYs & Sie SuypLle %Hﬁ%& the 8126 o thesvaliie ¢ the m‘\‘éﬁ'f irst
predeterm nqg: ggﬁe %I%F nhf @Hl@%?e&t?g g glVgﬁlg il %d&)%hlqﬁe%g%’ n?r{ug% rt he

nmet adat a COI’T'p nts a Seco ange in

a tree data (Stlffrmftpubﬁty QM]EkZ%lﬁb a kh) tosd ptwaetﬁomeebmbuted iglds fé@nsﬂitkitiﬂg- key
corresponds to e( one of the information constituting the fragnments. 29.
The met hod 8¢ druiiten (kb 164 di3m- 28D and esomparing dhe gembingd digldson sewdnee.nat i on

of the met ac@&rﬁné ﬁBl%raSﬁ}s{) cdtﬁl@tﬁéd ﬁél‘d%tabﬁg a'h?gh%g%aér ot pI‘IOl‘l‘f-yI;] ?Nh]erremg ments.

the values of two multi-keys are determined to be of the same size where
there is no field having the different size of value, and
15 the size of the combined fields is determined through an arithmetic
comparison where a value of a concerned field is numerical or through a
lexicographical order where the value of the concerned field is alphabetical.
21. The method as claimed in claim 11, wherein the metadata has a
structure of metadata as defined in TVA.
20 22. A method of searching for metadata comprising the steps of:
(a) inputting search conditions;
(b)  searching for a value of a multi-key corresponding to the input search
conditions from a metadata index; and
©) extracting a concerned metadata by use of the searched value of the
25  multi-key.
23.  The method as claimed in claim 22, wherein the multi-key is
structured by a combination of predetermined fields of the metadata.
24. The method as claimed in claim 22, wherein the metadata index
comprises values of the multi-key and identification information of the metadata

30  corresponding to the values of the multi-key.



15 30. The nethod as clainmed in claim28, wherein the list of the

mul ti-keys conprises location infornmation of a first fragnment to which the
first fiewo2oe0nsisstuting the nulti-key belong, in the eaer&rRvsumiune, and
| ocation information of the first field in the first fragnent. 31. The

met hod as clained in claim30, wherein the location information 20 is
expressed in XPath. 32. The nethod as c3@inmed in claim?22, wherein the

nmet adata has a structure of nmetadata as defined in TVA. 33. The nethod as
claimed in claim?22, wherein in the step of searching for the value of the
mul ti-key, the vabue dfhet methedasi clrisedniay tlaim t29e vehwnen she endtadat fndex
conparison to _a.val e o tltﬂe input search conditions is searched. 34. The
net hod as cl§PRESS § YSaher ei n conpari son of the values of the

mul ti-key in si 296ser\m ﬁl@th%@%ad”lﬁm%ﬂein%lﬁﬁl 08, tvh@reﬂla{h'eem@tfa% A Gufit 1 - key
by a field having a different size of value first appearing by assigning

t he order @bmprlsezsra tepre(sklhtazik@lmalue tepiesenting apffinar pled¢tyrndhed iaapelsf the

consti tultql n% I ti- %(kl, 30 k2, k3... kn) and conparing the fields
in sequerce,’® FHHEHa field having a highest order of priority,
wherein WO 2004/ 033 h Lt - keys
are determ ned t%%be o5rfhP C%é@%g%{salg{z}%&&ﬁgﬁ gg 2t%hgv}%élidsjﬂ%ol%méel\?@ﬁtﬁgvl%ekg t he
di fferent sivalmeotompdises, atakedstt hee sifze mﬁxmnbm valekda hdnitteie valueeor tair ough
an arithnmetic conpari son where the value of, a concerned field is nunerical
or through antﬁré@&de%awalﬁﬁ?@apga}ed@#uew&h@thsﬁtrmr@;isrea@lwI@rrﬂé concer ned

Loty 3 Phavenkon TiinedOf aIBLAR A% 2idrSthel i fledhBadla HBRHELD. | RO

step (c) of extractl ng e concerne ta conprises Bt - (c

1) extrdoti Mggtdestsidieided by aabéond préﬁeﬁ&rﬂi&idd&ﬁngkflntdlﬁeerﬁa&@ﬁﬁicﬁlre Galigreiapondi ng
to the value of the searched multi-key in the metadata index; and 10 (c2)
extracting #hst gﬁ@e?%ﬂ"%ﬁé&%tﬂwlﬁw}i%§@rr69rP0f1ﬁia te R0y g8¢ ©f the tfermatiosat i on

i nformation. s claimed in claim26, wherein the step (b) of
sear chi ng fcogsqlt“ﬁ%h Ql%gt? he multi-key conprises the steps of: (b 1)

searching for thQ9repl'IQﬁeﬁieﬂiddV@s leB¥mY@|iHeclaRet I Iwhdi6inl HRUIdeAERELdN

information of the metadata refers to identification information of the fragments.

15 30.  The method as claimed in claim 28, wherein the list of the multi-keys
comprises location information of a first fragment to which the first field
constituting the multi-key belong, in the data structure, and location information of
the first field in the first fragment.

31. The method as claimed in claim 30, wherein the location information

20  is expressed in XPath.

32. The method as claimed in claim 22, wherein the metadata has a
structure of metadata as defined in TVA.

33.  The method as claimed in claim 22, wherein in the step of searching
for the value of the multi-key, the value of the multi-key having the same size in

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

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

30 k2, k3... kn) and comparing the fields in sequence, starting from a field having a

highest order of priority, wherein



15 conditions; and (b2) searching for the value of the nulti-key neeting
the input search conditions anong the values of the nulti-key in the range
repr esentwogoedao3ssepr esent ati ve key val ue. 37. The net rot/Krocd/@itsed in
claim 30, wherein the step (b) of searching 20 for the value of the

mul ti-key conprises the steps of: (b3) searching for the nulti-key neeting
the search conditions in the nulti-key37Tist; and (b4) searching for the
mul ti-key nmeeting the search conditions as inputted anong the val ues of
the nmulti-key indexed by the searched nulti-key. 25 38. The nethod as
claimed in clai miB7yaluprepiwe odi-sewspare sBjerminedsiodecof thg same sizrewheret i - key

conprises the steps.qof: (.b3-1).determni the Jocation information of the
first fragr‘ﬂg\llhetre {sﬁmﬁgﬁa\ﬁﬁ%the%cp& Fr_ltfsllzeelq}nvg}uet search conditions belong in
the data struct uge siaddf HRCRIIAOR dete%ﬁfeﬂ&hﬂoﬁghﬁﬁ atifndtic! Sinpatidfwh&et e
first fragnment; and WO 2004/ 010335 PCT/ KR2003/ 001410 38 (b3-2) searching

for the nul the kadye off 2 oertcarned figld is nuheritdlelr dlsrohgly A hexitdgeaphicatartdeowhere

i nformat Lon corres ding to.t location jnformati on determ ned above,
fromt hegnuf[]?‘?‘f%‘é%/gqotggf‘?l%@”?g.f{é%f a ]%’F&’g‘fa s clained in claim37, wherein
the step (b4) of 3sseargRifgndPss didigedh blaj OX, WRLINe gﬂag @%@feszﬂa& di tions

as inputted anong the values of the nulti-key i1ndexed b he sear chied

mul ti - key cdmrdnsened hetslbapempfises(thelstéps sfear chi ng for the representative
val ue neeting the input search_  conditjons; and 10 (b4-2) searching for the
val ue of the mul {§DkefXHaetiengheneldenipigation ar Bormagipni 19fontheanpsidete

val ues of t%&né%bh&ﬁg‘%é( t}{e%[u%%??ﬁ o Ried AG1-RB GIROABUYE iRY: and?0. AN
apparatus for searchfng for metadata, conprisi-ng: an I nput uni 1 al | owi ng a
user toldnput se@Xh eetaitingonke t fweicemied h metatdtaa BONhgeolofunhd atiacted
searches for_a value of a nulti-key neeting the input 15 search conditions
in a net adatdentifgdion igHumatienact s a concerned netadata by use of the

searched val ue 0?36t h; T:Hsélntni,tﬁgaea/s' clefil@lﬁed-{ltl1 S8R @%’r a?hgr%inat%e (széeg i(Esec% s:iezrilrcﬁ%n%i m 40,

wherein the nulti-ke
for the value of the multi-key comprises the steps of:

(b1) searching for the representative key value meeting the input search
15  conditions; and
(b2)  searching for the value of the multi-key meeting the input search
conditions among the values of the multi-key in the range representing the
representative key value.
37. The method as claimed in claim 30, wherein the step (b) of searching
20  for the value of the multi-key comprises the steps of:
(b3) searching for the multi-key meeting the search conditions in the
multi-key list; and
(b4)  searching for the multi-key meeting the search conditions as inputted
among the values of the multi-key indexed by the searched multi-key.
25 38.  The method as claimed in claim 37, wherein the step (b3) of
searching for the multi-key comprises the steps of:
(b3-1) determining the location information of the first fragment to which the
first field of the search conditions belong in the data structure, and location

information of the first field in the first fragment; and



structured by a conbination of predetermned fields of the netadata. 42.
The apparatus as clainmed in claim40, wherein the netadata i ndex 20
conpri seswoabuE 033t the nmulti-key and identification infPermR2em0o0fiot he
nmetadata corresponding to the values of the nmulti-key. 43. The apparatus
as claimed in claim42, wherein the netadata index conprises a |list of

mul ti-keys. 44. The apparatus as claine@8in claim43, wherein the netadata
further 25 conprises a representative key value representing a first

predet er m ned range of the wvalues of the nulti-key. 45. The apparatus as
clai med in clai m@%2)tsgerchiagprios dhe dppliikenesirughired wihothsr fiskds havigethst one

f [ I I, Ni I ' di at. I h
Val ues wi t nIPCERD PR BN dd A s TR Eifn il Bole

claimed in gigh RAfutsNRt.n the metadata conprises fragnents divided by a
second predetermned range in a tree data WO 2004/ 010335 PCT/ KR2003/ 001410
39 structure, wherein a first field constituting the nulti-key corresponds

to any ope of infor i on constitutin .thefrqg;’ren s..47. The ar at us as
cl ai n’gd Pn clai m%z?s_, %_r EIeII“OEI_h@s iv I‘i’FgfInc_SIIPIn&n g WI’?TFW&IIIeoﬁter aIQIEeO
met adat a r efs@mhihgefgﬂ% Infu!tfcﬁéy Bleetiff Aok @ cHdifdiE Jsriﬁgﬁ?&a} anc_m”»gKﬁl%- The

apparatus as cl al in claim46, wherein the list of t mul t1 eys

conpri ses | owhies ofithemhdtirkey inslexed bythkiseathdd ragltiekdy compvikéscthe sthps éfi r st fi el d

constituting the l.ti-key. belLong, in the data structure, and |ocation

i nf or mation of t<E%-1Iiﬁegﬁc¥Pgquai s fameeseRiagye f"ragrﬁn’éﬁﬁt?n&éhe THt ags3Eehat us as
clainmed in AL A8 apherein the location 10 information is expressed in
XPat h. 50. %I(Ie 1appaira};It us as clainmed in claim40, wherein the netadata has a
structurne of met qdéy sasrchiafifoethd RalyAf thd .multickesppedtdicuthe agp@l edarehd i n
claim 40, wherein the control unit searches, fromthe netadata index, for
the val ue ofcopfidiops imppugdy valyas of the mydtinkpy kprespnted By Hezepresrniative depy

corpatson, o <l e kehl WM AERLGRRRITLH g e valve of
of the an input unit allowing a user to input search conditions therewith; and

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

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

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

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

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

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

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

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

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

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

comprises fragments divided by a second predetermined range in a tree data



values of the multi-key in size serves to conpare the size of the val ue of
the multi- key by a field having a different size of value first appearing
by assi gnwogoedmaosssder 20 of priority (kl>k2>k3>... kn) PCO/KR200008410t y oOf
fields constituting the nmulti-key (k1, k2, k3... kn) and conparing the
fields in sequence, starting froma first field having a highest order of
priority, wherein the values of two nul39-keys are determ ned to be of the
sanme size where there is no field having the different size of value, and
25 the size of the fields is determ ned through an arithnetic conparison
where a valstiectge, yheir afhedisld ép@ﬁtmgmgdhemﬁ&kebﬂommou@wtoaany one of

| exi cographllﬁi%l gﬂiocljnn onme{n? {h@?ra %'g’f’e- of the concerned field is

al phabeti cal". e ap ar “aimed in claima42, wherein the

control l er extracyrs |"M1@ rﬁppﬁta@ﬁt hOR1MED FABIAiAN46f whﬁ%lm%eaﬁﬁhﬁﬁcatlon
corresponding to the searched value of the 30 mul ti -key in the netadata

i ndex, and éxdormation qffike m@ﬁd@am@‘érsﬁenmﬁaatw infoemation dfghe Exgments.ed

identifl ation i for i on. 2004/ 335 PCT 003/ 10. 40 54, The
appar at ug as clal Wl&‘ec?ipg?r 45 GHEFGIT ][aHB PR ]]é%gifélﬁe@ul or the

represent at iegs kg ﬁiﬂi?ésul%ca(fﬁ)%t hﬂ&‘lﬁalﬁ%n'd’fpéltﬁrﬁeﬁégtﬁ'ﬁhrﬁqad\;vﬁlcﬁr\ e RRdrSigar ches
for the value of the multi-key neeting the in search con |t|ons anong

t he val ues cofistithigngrihe miultidgy |bn10|ng,elnﬂilc siatamtledtataeland hedtiom ferniatonegent ed
by the represeptative .5 key value. 55. The apparatus as clainmed in claim
48, mherein?ﬁ%ﬁ ?ﬁﬁ@ﬂ%ﬂpék1é@§?%Wé for the nulti-key meeting the search
conditions from tfoe mahtiy thd Sio e or val u

mul ti-key meeting the’i npuﬁlﬁsfaear 0%1 con ?I g{ls%mdgl?rlo#fg féé}(gllgl Sﬂees%&?lob

mul ti-kag |ﬂd@mﬁdubwsbh@eﬁﬁéhﬁKBdhnult|-key 10 56. The apparatus as
clained in claim5b5, wherein the controller determ nes | ocation

i nformation withi%Y- t hd DAPRASUS Ast ?J?‘éleéfmtq%@m Fgirasrein; hevipetadata hpw af i el ds
of the sear I ocation informati on of the fields
within the ?ggﬁEQ?ﬂh&Q%mgég%@% rpﬁhe mul ti-key structured with fields

having the [ ocatjlon iThéodppatatg ac @ldigedondilagn 4o, tWierelgt @ ndonaedl hagat i on
information, fromthe 15 nulti-key list. 57. The apparatus as clainmed in

claim 55, weerehas, finm the Arefaskiadndet forcthe yalup of theh@u ieltvetbeiis addnticaldey val ue
meeting 15 he i%po"f)ttalﬁgcﬁﬁf o1%8argso}1' St %he Veﬂue 1353 1nput search conditions and the

value of the multi-key.

52.  The apparatus as claimed in claim 51, wherein comparison of the
values of the multi-key in size serves to compare the size of the value of the multi-
key by a field having a different size of value first appearing by assigning the order

20 of priority (k1>k2>k3>... kn) to a plurality of fields constituting the multi-key (k1,
k2, k3... kn) and comparing the fields in sequence, starting from a first field having
a highest order of priority, wherein

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

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

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

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

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

extracted identification information.



for the values of the nmulti-key neeting the input search conditions anong
the values of the nmulti-key in the range of being represented by the
repr esentwoizoer/desssval ue. 20 58. The apparatus as cl ai mPdTIKR2003#10m3140,
further conprising: a receiving unit receiving the netadata and the

nmet adata i ndex; a storage unit storing therein the netadata and the

net adata i ndex; and an output unit outgmtting a search result by the
control unit.

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

5  key value.

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

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

15  multi-key list.

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

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

a receiving unit receiving the metadata and the metadata index;

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

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



