
17 Ocboher2005 WO 2004/010335 t'Cr/KR2003/001410  1 INDEX STRUCTURE OF
METADATA, METHOD FOR PROVIDING  INDICES OF METADATA, AND METADATA SEARCHING
METHOD  AND APPARATUS USING THE INDICES OF METADATA 5 TECHNICAL FIELD The
present invention relates to an index structure of metadata provided for
searching for information on contents and a method for providing indices of
the  metadata, and a method and an apparatus for searching for the metadata
using the  index structure of the metadata. More particularly, the present
invention relates to 10 an index structure of metadata provided for
searching for information on contents  and a method for providing indices
of the metadata, and a method and an apparatus  for searching for the
metadata using the indices of metadata, the metadata containing  multi-keys
with which information on contents can be more efficiently searched  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,
systemltransnlission interfaces/contents referencing, descriptions,
metadata, rights 30 management and protection and the like, in order to
establish standardization. With WO 2004/010335 PCT/KR2003/001410 



2 respect to the metadata concerned in the present invention, "lst Draft of
Metadata.  Specification SP003v1.3" up to June 2002 has been published. A
configuration of the PDR will be briefly described with reference to FIG.
1.  The PDR 100 receives video/audio signals and metadata via a variety of
networks  5 such as sky waves, satellite waves, internet networks and the
like from a provider 200 for providing video/audio signals, collects
viewing and listening patterns, and  personal tastes of users, if
necessary, and transmits them to the provider 200 for  providing the
video/audio signals. The PDR 100 comprises a high volume storage  device
for storing therein the received video/audio signals and metadata. The PDR
10 100 further comprises software for storage and reproduction of the
video/audio  signals, and an electronic program guide (EPG) application for
retrieving and  displaying metadata for the video/audio signals. The user
ascertains the metadata  for the video/audio data, i.e., titles of the
programs, program reproduction times and  the like, through a grid guide
screen of the EPG application shown in FIG. 2, selects 15 a desired
program, and receives it via the network in real time or reproduces the
video/audio data previously stored in the high volume storage device. The
metadata refer to data describing contents such as titles and synopses of
programs, and are defined as "data about data." In the TVA metadata
specifications  of the TV-Anytime Forum, its structure is defined by use of
XML schema language 20 (see XML 1.0 of W3C), the standard by the W3C (a
consortium for promoting  standards for the XML), and the semantics and
attributes of the respective metadata  elements are also defined. The TVA
metadata relevant to broadcasting 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
"PrograniDescription." 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 rnetadata in  30 a stream format. The
concept of fragments will be briefly described with reference to FIG. 4.
The fragments are obtained by dividing the TVA metadata configured WO
2004/010335 PCTIKR2003/001410  3 



with the XML documents shown in FIG. 3 into predetermined tree structures.
For  example, where the entire TVA metadata are divided into a tree
structure (fragment  TVAMain) including an upper node of "TVAMain"  and
predetermined child nodes  under this upper node, a tree structure
(fragment Programinformation) including an 5 upper node of
Programinformation  Table and child nodes under this upper node, a  'tree
structure (fragment BroadcastEvent) including an upper node of the
BroadcastEvent Information and child nodes under this upper node, each of
the  divided tree structures becomes a fragment. The fragments can be
transmitted  independently of the other fragments, and the fragments can be
accessed  10 individually. For individual access to the fragments, it is
necessary to know a node  referenced by a transmitted TVA metadata
fragment, i.e., a node corresponding to  the upper node of the TVA metadata
fragment, in the entire metadata tree structure,  and to describe relative
paths in the TVA metadata fragments of keys contained in 15 the transmitted
TVA metadata fragment. To this end, )(Path, which is a syntax for
describing a path to one or more nodes in an XML document defined by W3C,
is  used. The term `key' refers to a specific field of the metadata used
for indexing, and  also means child nodes of a node referenced by a
fragment. Fields (for search  conditions) input by the user, such as
`Service ID' and `Published Time' correspond  20 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. WO 2004/010335 PCT/HIt2003/001410  4 TV-Anytime Specification TV
145, J.P. Evain, "15C Draft of Metadata  



Specification SP003v1.3 ", TV-Anytime Forum 17"' meeting, Montreal, Canada,
June 2002; hereinafter, referred to as "Single key index art reference"
proposes a  single key index structure for a metadata fragment index. S
Note that the term "single key" is used herein to distinguish it from a
concept  of the term "multi-key" in an embodiment of the present invention
to be described  later. A multi-key index structure according to an
embodiment of the present  invention enables the user to access metadata
for a plurality of keys, using a  plurality of the keys simultaneously, but
a single key index structure of the prior art  10 allows only one single
key to be used for an access to the metadata. The notion of a container
defined by the TV-Anytime Forum will be  described prior to describing the
index structure. The TV-Anytime Forum defines a container as a top-level
storage to which  all the data covering the aforementioned index
information and the metadata  15 fragments are transmitted, which is called
a type of top-level transmission. Describing the container briefly, each
container comprises a plurality of sections,  each storing therein the
index information or the metadata fragments. The container  can be
classified into an index container and a data container according to the
information carried thereby: the index 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 WO 2004/010335
5 PCT/KR20031001410 `section body' are identified according to an encoded
value in `section id'. For  



example, a section 10 of which the encoded value in `section id' is
`0X0004' is  identified as a key index list (key_index  list) section, a
section 20 of which the  encoded value in `section id' is `0X0005' is
identified as a key index (key index) 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  (element table)
section, and a section 50 of which the encoded value in `section id'  is
`0X0003' is identified as a fragment data repository (fragment data
repository)  10 section. The TVA metadata fragments are stored in the
fragment data repository  (fragment data repository) section 50 of the data
container and then transmitted.  The identifier information (handle value)
for the TVA metadata fragments in the  data container is included in the
element table section 40 of the data container. 15 In conclusion, the TVA
metadata fragment is uniquely identified by the  container identifier
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 17 OctoW2005 I
6 PCT/ER 200 3 / 0 01410  



IPEA/KR 2 3.0 4.2004 key, and (2) location information of the single key
within the metadata fragment.  The location information of the metadata
fragment is expressed in XPath  (fragment_xpath_ptr) in the TVA. The
location information of the single key is  expressed in XPath (key
xpath_ptr) for the relative path within the relevant  5 fragment of the
node used as the single key in the TVA. The )Path of the metadata fragment
is a path to the root node of the TVA  metadata XML document, i.e., an
absolute path, and the XPath of the nodes used as  the single keys, i.e.,
the XPath of the single keys, represents a relative path of the  single key
for the relevant metadata fragment. The XPath for the metadata fragment 10
and the XPath for the single key are stored in a `fragment xpath_ptr'
segment 11  and a `key_xpath__ptr' segment 12, respectively. Furthermore,
the key index list (key_index__list) section 10 includes the
identification information on the key index (key_index) section 20 of each
single  key to be described later (i.e., the container identifier
information (container id) of 15 the container storing therein the key
index (key index) section 20 and the key index  identifier information).
The container identifier information and the key index  identifier
information are stored in an `index container' segment of the key index
list (key_index_list) section 10 and a `key_index identifier' "segment,
respectively,  and then transmitted. 20 The key index (key index) section
20 defined in the single key index  structure provides a list of
information representing the ranges of values of the key  included in the
respective sub key index (sub key._index) sections 30, i.e., the  highest
value of the key among the values of the key within the respective
range(hereinafter referred to as a `representative key value'), and
identification 25 information oh the sub key index (sub key_index) section
30 relevant to each  representative key value (i.e., the container
identifier information (container id) of  the container storing therein the
sub key index (sub key index) section, and the sub  key index identifier
information). Accordingly, the key index section (key_index) 20 includes a
30 `keyindex identifier' segment for storing therein the key index
identifier  information defined in the key index list (key index list)
section 10, T 7 



IT October2005 IT/KR 2003/ 001410  IPEA/KR 2 3.0 4.2004 `high key value'
segments 13 for storing therein the representative key values of  the
respective ranges of values of the key inoluded  in the sub key index
(sub_key_index ) section 30, and `sub index container' segments and
'sub-index-identifier' segments for the identification information on the
sub key 5 index (sub key_index) section 30 (i.e., for the container
identifier information  (container id) of the container in which the sub
key index (sub key index) section  30 is stored, and the respective sub key
index identifier information). The sub key  index (sub key_index) section
30 defined in the single key index structure provides  a list of the values
of the key. The list further includes identification information on 10 the
metadata fragments corresponding to the values of the key (i.e., the
container  identifier information (container id) of the containers storing
the metadata  fragments and the identifier information (handle value) of
the metadata fragments). Accordingly, the sub key index (sub key_index)
section 30 includes a  'sub-index.-identifier' segment for storing therein
the sub key index identifier  15 information defined in the key index
(key_index) section 20, `key_value' segments 14 for storing therein the
respective ranges of values of the key, `target container'  segments for
storing therein the respective container identifier information
(container-id) of the containers in which the metadata fragments are
stored, and  `target_handle' segments for storing therein the respective
fragment data identifier 20 information (handle value). The single key
index structure may be more easily  understood by referring to FIG. 7
illustrating the index information. FIGS. 7a and 7b show the key index list
(key index list) section including  single keys relevant to the Service Id,
the Published Time and the Published  Duration. The upper node of the
metadata fragment including the single keys 25 relevant to the Service Id,
the Published Time and the Published Duration is  `BroadcastEvent' 310 as
shown in FIG. 3, identified by a shaded block.  Accordingly, the XPath
`/TVAMain/ProgramDescription/Program-Location  Table/BroadcastEvent' for
the `BroadcastEvent' fragment is stored in the  `fragment xpath_ptr'
segment l la, and the XPaths to the single keys of the Service 30 Id, the
Published Time and the Published Duration for the `BroadcastEvent'
fragment, i.e., `@Serviceld' (311a in FIG. 3),
`EventDescription/PublishedTime' 



17 October 2005 !','-!'/KR 200 3 / 0 0 1410,  IPEAAR 2 3.0 4.2004 8 (31 lb
in FIG. 3) and `EventDescription l PublishedDuration' (311 c in FIG. 3)'
are  stored in the `key xpath_ptr'  segment 12a. Illustratively, FIG. 7a
shows 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:  5 '
@ServiceId ) of the key index list (key_index_list)  section 10a. FIG. 7b
shows a key index (key_inde x)  section 20b and a sub key index (sub
keyindex ) section 30b for  the Published Time (XPath of the single key:
EventDescription/Published .Time). This single key index structure is
disadvantageous in that it is inefficient to  perform a compound condition
search, i.e., a search by one or more search  10 conditions, since it can
only support a single key search, i.e., an index search using a key
corresponding to a specific field of the metadata  fragment according to
the TV- 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. 15 In order to explain the compound condition search using a
conventional  single key index structure, a case where a list of programs
of which a Service Id is in  the range of 507 to 514 and the Published Time
for 09:30 to 10:00 will be explained  hereinafter by way of example. In the
TV-Anytime metadata specification, search  conditions for retrieving
metadata related to the program list are expressed as  20 follows. -
Fragment targeted for search (BroadcastEvent):
/TVAmain/ProgramDescription/ProgramLocationTable/BroadcastEvent,  - List of
search conditions: 507 < Serviceld <= 514 25 09:30 <
EventDescription/PublishedTime < 10:00. In the conventional single key
index structure, two methods are available for  obtaining fragments meeting
the designated search conditions. The methods will be  described in detail
with reference to FIGS. 8a and 8b. (1) First search method using the single
key index 30 In the first method, as shown in FIG. 8a, sets of fragments as
intermediate  



results meeting respective conditions are independently searched by use of
iE DE SHEET (ART. 34) 17 October2005 JT/ R 200 3/0 0 14 10  IHA/2 2 3.0
4.2004 9 respective single keys for the Serviceld and the
EventDescriptionlPublishedTime.  Thereafter, fragments common in both sets
of the independently searched fragments  are obtained, among which a final
resultant set of fragments meeting the conditions  is obtained. 5
Hereinafter, this method will be described in detail with reference to
FIGS.  7aand8a. First, single key information and the value of the single
key required for each  of the Service Id search and Published Time search
is designated (S11). The single  key information comprises XPath of the
search target metadata fragment as location 10 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:
ITVAMainfProgramDescription/ProgramLocationTableBroadcastEvent,  - XPath of
the Service Id: @Serviceld, 15 - Value of key of the Service Id: 507<-
Serviceld <= 514. Subsequently, the single key corresponding to the XPath
11 a of the fragment  and the XPath 12a of the Service Id is retrieved from
a key index list  (key index list) section 10a, and identification
information on a key index  (key index) section 20a is extracted. On this
basis, representative key values of 20 `509' 13a and `519' 13a, i.e.,
representative key values which indicate ranges (500- 509, 510-519) of
values of the key in which values of the key (507-514) to be  searched are
included, are retrieved from the key index (key_index) section 20a  having
the extracted identification information. Then, identification information
on  sub key index (sub key index) section 30a for segments 14a having the
respective 25 ranges of values of the key (500-509, 510-519) related to the
representative key  values `509' and `519' is extracted. The identification
information of the metadata  fragments (i.e., the container identifier
information (container id) and the fragment  data identifier information
(handle-value) stored in a `target_container' segment and  



a `target handle' segment, respectively) corresponding to the values of key
of 507 30 514 is extracted from the sub key index (sub key_index) section
30a, and the 17 Oc6ober2005 IM 200 3/0 0 14 10  IPEA/K 2 3. 0 4.2004 10
relevant retadata fragments are extracted by using the extracted
identification  information (S 12, S 14). For searching the Published Time
as an example, the single key information,  i.e., XPath information of the
search target metadata fragment and XPath  5 information of the single key,
and the value of the single key are expressed as  follows. - XPath of the
fragment: /TVAMaintProgramD escription/ProgramLocationTableBro adcastEvent,
- XPath of the Published Time: EventDescription/PublishedTime, 10 - 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 (S 13, S 15).  The intersection between the extracted
metadata fragments for the Service Id and the 15 Published Time is
performed, and metadata of common metadata fragments are  provided to the
grid guide screen shown in FIG. 2 as a final result (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  20 illustrated in FIG.
8b (S21-S23), and only the fragments of which the Published Time as another
search condition, that is, between 09:30 and 10:00, are selected  from the
searched fragments (S24). Since intermediate resultant fragments obtained
through the search using the  respective single keys is usually very large
in number, these search methods using  25 the single key index structure
are not efficient. In the first method, since all programs in the range of
the relevant Service Id are obtained as a search result,  independently of
the range of the Published Time, and programs in the relevant time  range
for all the Service Ids are obtained as the search result, the size of the
search  



result may become very large. Moreover, since the calculation is also
complicated 30 in the process of combining the two intermediate search
results large in size,  overhead in the receiving apparatus is considerably
increased. In the second method, A iE DEU SHEET ( i T, 34) 17 October 2005
iv/KR 2003/001410  IPEA/KR 2 3. 0 4.2004 11 one intermediate result should
be additionally filtered by the other search condition.  Consequently, the
compound condition search using the single key index structure  may cause
heavy overhead in the receiving apparatus. Additionally, when a search
condition for a single key is input, location information on a field of the
search 5 condition in the metadata is determined and the determined
location information is  compared to key information in the key index list
so as to search the corresponding  key. In such a case, an overhead is
caused since comparison of both XPaths is  necessary. 10 DISCLOSURE OF
INVENTION Accordingly, an aspect of the present invention is to provide a
multi-key  index structure of metadata useful for a compound condition
search for information  on contents. Another aspect of the present
invention is to provide a method of providing  15 indices of the metadata
useful for the compound condition of information on the  contents, a method
of searching for the metadata using the indices of the metadata,  and a
searching apparatus using the same. Still another aspect of the present
invention is to provide a multi-key index structure where at least a part
of the key  information, that is, location information defining the keys,
is expressed as a 20 predetermined code. Additional aspects and/or
advantages of the present invention  will be set forth in part in the
description which follows and, in part, will be obvious  from the
description, or may be learned by practice of the invention. To achieve the
above and/or other aspects of the present invention, there is  provided an
index structure for metadata divided into fragments, comprising a list of
25 multi-keys which correspond to a combination of fields of the metadata,
and location information for defining a multi-key of the list. The index
structure may  further comprise values of the multi-key and identification
information of the  



metadata corresponding to the values of the multi-key. The identification
information of the metadata may comprise identification information on ones
of the  30 fragments of the metadata corresponding to the values of the
multi-key. V October2005  .1pA ~./ 0 4.2004 12 The index structure may
further comprise a sub-section including ranges of  values of the multi-key
and identification information on ones of the fragments of  the metadata
corresponding to the values of the multi-key, and a section including
representative key values representing the respective ranges of values of
the multi- 5 key. The list may include identification information on the
section, and the  section may further include identification information on
the sub-section. At least a  part of the location information may be
expressed as a predetermined code. The  location information may comprise
location information of a fragment including the 10 multi-key and location
information of the multi-key within the fragment. In another  aspect, the
location information may be expressed in XPath. Each of the representative
key values may be a value among the  corresponding range of values of the
multi-key. The representative key value may  be one of a maximum value, a
minimum value or an intermediate value among the 15 values within the
predetermined range. The metadata may be metadata as defined in  the TVA
Forum. To achieve the above and/or other aspects of the present invention,
there is  provided another index structure for metadata divided into
fragments, comprising  values of multi-keys, and identification information
of the" metadata corresponding 20 to the values of the multi keys, wherein
the multi-keys correspond to a combination  of fields of the metadata. The
index structure may further comprise a list of the  multi-keys. The index
structure may further comprise location information for  defining the
multi-keys, wherein at least a part of the location information is
expressed as a predetermined code. The identification information of the
metadata 25 may comprise identification information of ones of the
fragments of the metadata  corresponding to the values of the multi-keys.
With respect to comparison of the values of a multi-key in size, the
multi-key  may comprise fields (kl, k2, k3...kn) of the metadata which are
prioritized  



(kl>k2>k3>...Kn), and the combined fields may be compared in sequence,
starting 30 from a first field having a highest order of priority, wherein
the values are compared  on an arithmetic basis where the 'values of the
multi-key are numerical or ranked in AMENDED SHEET (ART. 34 17 Wober2005 1
1XR 200 3/0 0 1410  MAR 2 3.0 4.2004 13 lexicographical order where the
values of the multi-key are alphabetical. First and  second values of the
multi-key may correspond to (al, a2, a3...an) and (b 1, b2,  b3...bn),
respectively, and the first and second values (al, a2, a3...an) and (b1,
b2,  b3 ...bn) of the multi-key may be determined to be of the same size
where there is no  5 field having a different size. To achieve the above
and/or other aspects of the present invention, there is  provided still
another index structure for metadata divided into fragments,  comprising a
key index list section comprising a list of multi-keys, each multi-key
corresponding to a combination of fields of the metadata, a key index
section, and a 10 sub-key index section, wherein for a multi-key of the key
index list, the sub-key  index section comprises ranges of values of the
multi-key and identification  information on ones of the fragments of the
metadata corresponding to the values of  the multi-key, and the key index
section comprises representative key values  representing the respective
ranges of values of the multi-key. 15 The key index list section may
further comprise location information for  defining the multi-keys, wherein
at least a part of the location information is  expressed as a
predetermined code. To achieve the above and/or other aspects of the
present invention, there is  provided a computer readable medium containing
a data structure for storing an  20 index for metadata divided into
fragments, the index provided to search the metadata. To achieve the above
and/or other aspects of the present invention, there is  provided a method
of providing an index structure for metadata divided into  fragments, the
method comprising providing a list of multi-keys corresponding to a
combination of fields of the metadata, and location information for
defining a multi- 25 key of the list. The method may fiuther comprise
providing values of the multi-key and  



identification information of the metadata corresponding to the values of
the multi- key. The location information may be expressed in XPath. At
least a part of the  30 location information is expressed as a
predetermined code. The metadata may be  metadata as defined in the TVA
Forum. A :~ SHEET (ART, 4) 17 October2005 KR2003/001410  IDEA/KR 2 3.0
4.2004 14 The method mau further comprise providing a sub-section including
ranges  of values of the multi-key and identification information on ones
of the fragments of  the metadata corresponding to the values of the
multi-key, and providing a section  including representative key values
representing the respective ranges of values of  5 the multi-key. Each of
the representative key values is a value among the corresponding  range of
values of the multi-key. The representative key value may be one of a
maximum value, a minimum value or an intermediate value among the values
within  the predetermined range. 10 To achieve the above and/or other
aspects of the present invention, there is  provided another method of
providing an index structure for metadata divided into  fragments, the
method comprising providing values of multi-keys, and providing
identification information of the metadata corresponding to the values of
the multi- keys, wherein the multi-keys correspond to a combination of
fields of the metadata.  15 The method may further comprise a list of the
multi-keys. The method may further comprise providing location information
for  defining the multi-keys, wherein at least a part of the location
information is  expressed as a predetermined code. The identification
information of the metadata may comprise identification  20 information of
ones of the fragments, of the metadata corresponding to the values of  the
multi-keys. With respect to comparison of the values of a multi-key in
size, the multi-key  may comprise fields (kl, k2, k3...kn) of the metadata
which are prioritized  (kl>k2>k3>...Kn), and the combined fields may be
compared in sequence, starting 



25 from a first field having a highest order of priority, wherein the
values are compared  on an arithmetic basis where the values of the
multi-key are numerical or ranked in  lexicographical order where the
values of the multi-key are alphabetical. To achieve the above and/or other
aspects of the present invention, there is  provided still another method
of providing an index structure for metadata divided  30 into fragments,
the method comprising providing a key index list section comprising a list
of multi-keys, each multi-key corresponding to a combination of fields of
the AMENDED SHEET (ART, 34 17 October2005  PCT/KR 200 3 / 0 0 14 10
IPEAIER 2 3.0 4.2004 15 metadata, providing a key index section, and
providing a sub-key index section,  wherein for a multi-key of the key
index list, the sub-key index section comprises  ranges of values of the
multi-key and identification information on ones of the  fragments of the
metadata corresponding to the values of the multi-key, and the key 5 index
section comprises representative key values representing the respective
ranges  of values of the multi-key. The key index list section may further
comprise location information for  defining the multi-keys, wherein at
least a part of the location information is  expressed as a predetermined
code. 10 To achieve the above and/or other aspects of the present
invention, there is  provided a method of searching for metadata divided
into fragments, using an index  having a list of multi-keys and location
information for defining the multi-keys, the  method comprising searching
from the index of the metadata, a multi-key  corresponding to search
conditions of a combination of fields of the metadata, and  15 extracting a
fragment of the metadata using the searched multi-key. The searching of the
multi-key may comprise determining location  information corresponding to
the fields of the search conditions with respect to the  metadata, and
searching for the multi-key corresponding to the location information  with
respect to the fields of the search conditions. 20 The searching of the
multi-key may comprise searching for a value of the  multi-key meeting the
search conditions. The searching of the value may comprise searching for
the value among  



values of the multi-key from the index, and the extracting of the fragment
may  comprise extracting the fragment of the metadata using identification
information of  25 the fragment corresponding to the vale of the multi-key.
In response to a plurality of values of the multi-key meeting the search
conditions, the extracting of the fragment may comprise extracting ones of
the  fragments of the metadata corresponding to the values of the multi-key
meeting the  search conditions. 30 The searching of the value may comprise
searching for a representative key  value meeting the search conditions,
among representative key values of the index AMENDED SHEE I' (ART. 34) 17
October 2005 /1M 2003/001410  IPEAIKR  2 3.0 4.2004 16 corresponding to
ranges of values of the multi-key, and searching for the value  among a
range of values corresponding to the representative key value. To achieve
the above and/or other aspects of the present invention, there is  provided
another method of searching for metadata divided into fragments, using an
5 index having a list of multi-keys and location information for defining
the multi keys, the method comprising searching from the index of the
metadata, a value of a  multi-key corresponding to search conditions of a
combination of fields of the  metadata, and extracting a fragment of the
metadata corresponding to the searched  value. 10 In response to a
plurality of values of the multi-key meeting the search  conditions, the
extracting of the fragment may comprise extracting ones of the  fragments
of the metadata corresponding to the values of the multi-key meeting the
search conditions. To achieve the above and/or other aspects of the present
invention, there is  15 provided still another method of searching for
metadata divided into fragments, the  method comprising accessing a list
comprising a plurality of combinations of  location information on a
fragment and location information defining at least two  key within the
fragment, and searching from the list, a combination corresponding to
search conditions of at least two key of the metadata. 20 The method may
further comprise extracting one or more fragments of the  



metadata corresponding to identification information on the metadata
identified by  the selected combination. in the method, one of the location
information on the fragment and the  location information defining the at
least two key may be expressed as a  25 predetermined code. To achieve the
above and/or other aspects of the present invention, there is  provided an
apparatus for searching for metadata divided into fragments, using an
index having a list of multi-keys and location information defining the
multi-keys,  comprising an input unit receiving search conditions, and a
control unit searching 30 from the index of the metadata, a multi-key
corresponding to the search conditions 17 0ctuber 2005 FICTAR 200 3/0 0 14
10  IPA'/KR 2 3. 0 4.2004 17 of a combination of fields of the metadata,
and extracting a fragment of the metadata  using the searched key. The
control unit may search for a value of the multi-key meeting the search
conditions among values of the multi-key from the index, and extract the
fragment  5 using identification information of the fragment corresponding
to the value of the  multi-key. In response to a plurality of values of the
multi-key meeting the search  conditions, the control unit may extract ones
of the fragments of the metadata  corresponding to the values of the
multi-key meeting the search conditions. 10 The control unit may search for
a representative value meeting the search  conditions, among representative
values of the index corresponding to ranges of  values of the multi-key,
and search for the value among a range of values  corresponding to the
representative key value. The location information may be expressed in
XPath. 15 At _ least a part of the location information may be expressed as
a  predetermined code. The meta data may be metadata as defined in the TVA
Forum. To achieve the above and/or other aspects of the present invention,
there is  provided another apparatus for searching for metadata divided
into fragments, using  20 an index having a list of multi-keys and location
information defining the multi-keys, 



comprising an input unit receiving search conditions, and a control unit
searching  from the index of the metadata, a value of a multi-key
corresponding to the search  conditions of a combination of fields of the
metadata, and extracting a fragment of  the metadata using the searched
value. 25 The control unit may search for the value of the multi-key
meeting the search  conditions among values of the multi-key from the
index, and extract the fragment  using identification information of the
fragment corresponding to the value of the  multi-key. The control unit may
search for a representative value meeting the search  30 conditions, among
representative values of the index corresponding to ranges of 17
October2005 f'CT/KR2003/001410  IPEAIIcR 2 3.0 4.2004 18 values of the
multi-key, and search for the value among a range of values  corresponding
to the representative key. In response to a plurality of values of the
multi-key meeting the search  conditions, the control unit may extract ones
of the fragments of the metadata  5 corresponding to the values of the
multi-key meeting the search conditions. At least a part of the location
information may expressed as a predetermined code. The apparatus may
further comprise a receiving unit receiving the metadata  and the index of
the metadata, a storage unit storing therein the metadata and the 10 index
of the metadata, and an output unit outputting the search result by the
control unit. To achieve the above and/or other aspects of the present
invention, there is  provided still another apparatus for searching for
metadata divided into fragments,  using an index having a list of
multi-keys and location information defining the 15 multi-keys, comprising
an input unit receiving search conditions of at least two keys  of the
metadata, and a control unit selecting from a list comprising a plurality
of  combinations of location information on a fragment and location
information  defining at least two keys within the fragment, a combination
corresponding to the  search conditions. 20 The control unit further may
extract one or more fragments of the metadata  



corresponding to identification information on the metadata identified by
the  selected combination. One of the location information on the fragment
and the location information  defining the at least two key may be
expressed as a predetermined code. 25 BRIEF DESCRIPTION OF DRAWINGS The
above and/or other aspects and features of the present invention will
become more apparent from the following description of preferred
embodiments given in conjunction with the accompanying drawings, in which:
30 FIG. 1 is a schematic diagram illustrating a concept of a general PDR;
FIG. 2 shows a grid guide screen in a general EPG application; AMENDED..
SIIEE1. (ART. 34) 17 October2005  .J/K1 200 3/00 1410  IPEA IKR 2 3.0
4.2004 19 FIG. 3 is a block diagram illustrating a structure of general
metadata defined  by the TV-Anytime Forum; FIG. 4 is a schematic diagram
illustrating a concept of a general fragment  defined by the TV-Anytime
Forum; 5 FIG. 5 is a schematic diagram illustrating a concept of a general
container  defined by the TV-Anytime Forum; FIG. 6 is a block diagram
illustrating an index structure of metadata  employing a conventional
single key concept; FIGS. 7a and 7b are block diagrams illustrating an
index structure of  10 metadata and a searching process using a
conventional single key scheme; FIGS. 8a and 8b are diagrams illustrating
searching methods for metadata  using the conventional single key scheme;
FIG. 9 is a block diagram illustrating an index structure of metadata based
on  a multi-key scheme according to an embodiment of the present invention;
15 FIG. 10 is a block diagram illustrating an index structure of metadata
and a  searching process using the multi-key scheme according to an
embodiment of the  present invention; FIG. 11 is a block diagram
illustrating a method of providing indices of  



metadata according to an embodiment of the present invention; 20 . FIG. 12
is a diagram showing a method of searching for the metadata  according to
an embodiment of the present invention; and FIG. 13 is a schematic diagram
illustrating. an apparatus for searching for the  metadata according to an
embodiment of the present invention. 25 BEST MODE FOR CARRYING OUT THE
INVENTION Hereinafter, embodiments of an index structure of metadata
provided for  searching for information on contents, a method for providing
indices of metadata,  and a method and an apparatus for searching for the
metadata using the indices of  metadata will be described in detail with
reference to the accompanying drawings. AMENDED SHEE (ARC'.34) 17
October2005 FUCT/122003/001410  IPEA/I 2 3.0 4.2004 20 The embodiments will
be described on the basis of TVA metadata in this  specification for the
sake of description; however, this will not be interpreted or  comprehended
in limiting the coverage of protection of the present invention. FIG. 9
shows the syntax defining a multi-key index structure according to an  5
embodiment of the present invention. With reference to FIG. 9, a structure
including  a key index list (key index list) section 110, a key index
(key_index) section 120,  and a sub key index (sub keyindex) section 130,
for indexing TVA metadata  fragments transmitted and stored in a data
container, as an index structure of the  metadata for searching for the
information on contents, will be first described, and  10 then the
multi-key index structure defined by the syntax will be described. As
compared to the syntax defined in the single key index art reference, the
syntax defining an index structure of metadata, that is, the multi-key
index structure  according to an embodiment of the present invention
comprises a structure newly  introduced for the multi-key indexing concept
including key descriptorQ, 15 high key_value descriptorQ and key_value
descriptorQ, and structures of key  index list (key_index list) section,
key index (keyindex) section, and sub key index  (sub__key_index) section
are reorganized. 1. Key Index List (key_index list) section The key index
list (key index list) section provides a list of all the  



20 transmitted multi-keys. In each key index list (keyindex list)
structure, key descriptorQ is included so as to enable multi-key indexing,
as shown in Table 1. Table I. A!1E DED S 1EET (ART. 34 ) 17 October2005
PC1IKR 2003/001410  IPEAIIU 2 3.0 4.2004 21 SyntaxNo. of Sits(changeable)
key_index istO  for &0; j<key_ind.ex_count, j++)  fragment xpath_ptr16
key_descriptoro index container16 key_index identifier8 } }  key index
count: specifies the number of all the transmitted multi-keys, i.e.,  the
number of indices for the entire XML document. fragment xpath_p rO:
describes the XPath of a target fragment of metadata  to be indexed, i.e.,
location information of the target fragment of metadata to be  5 indexed.
The location information of the fragment may be expressed as a
predetermined code. That is, where the fragment is of, for example,
frequently used  type, there is provided an encoded value expressing the
XPath for the fragment with  a predetermined code. Since the XPath of the
fragment can be simply expressed as  an encoded value, the overhead in the
search for the metadata can be reduced. For 10 example, encoded values
maybe `OXO1', `0X02', `0X03', and so on, and of 8 bits,  16 bits, and so
on, according to applications. The location information on the  fragment
encoded to `0X07' may indicate, for example, the XPath of the `broadcast
event' (BroadcastEvent) fragment. Where the encode value is of `OXOFF', it
may  indicate a user-defined fragment, and thus, XPath for the relevant
user-defined  15 fragment may be added as additional information.
key_descriptorO:describes a location of the XPath of the multi-key within  



the XPath of the target fragment group of the metadata to be indexed, i.e.,
location  information of the multi-key within the metadata fragment, and
information, of the  encoding indicator in each element/attribute
constituting the multi-key. Similarly to 20 the above, location information
of the multi-key, which is of frequently used type,  may be expressed as a
predetermined code. The encode value for the frequenty used  type multikey
may have a structure similar to encoding of the fragment. The JAMENDED
SHE!'( ".T.34 17 Octdber2005 VT/ R2003/001'410  Ii EA/IcR 2 3.0 4.2004 22
encoding of the XPath of the fragment and the ecoding of the XPath of the
multi-key  may be used simultaneously or independently. index container:
identifies the container in which a specified key index  (key index)
section exists. 5 key_index identifier: 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) 10 The multi-key is a compound key. With respect to a
plurality of keys  constituting the multi-key, the key_descriptor
describes characteristics of the key  such as the XPath of the key. Table 2
below shows the key_descript  Table 2 Syntax key_descriptor( ( key
attribute count for (j=0; j<key attribute count; j++) { key_xpath_ptr } }
No. of Bits(changeable) 8 16 



15 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  20 introduced.
In this embodiment, high key_value descriptor() indicates a value of a
representative key representing a range of values of the multi-key within
the  concerned sub key index (sub key_index) section among the sub key
index  (sub key_index) sections, the number (sub-index-count) of which is
indicated by 25 the key index (key index) section. The high key_value
descriptor() specifies, for A!1E DED SHEE i (ART. 34) 17 October2005 /0014
.  IPEA/I R 2 3. 0 4.2004 23 example, the highest value among the values of
the multi-key within the concerned  sub key index (sub key index) section.
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 (sub key_index) section 5 including the minimum
value or the intermediate value, etc., as another embodiment  of the
present invention. Table 3 SyntaxNo. of Bits (changeable) key indexO {
key_index identifier8 sub-index-count8 for (j=0; j<sub index count; j++) {
highkey_value descriptorO16 key_attribute count sub-index-container16
sub-index-identifier8 } } 



key index identifier: identifies the key index (key_index) section within
10 the container specified by index-container. The key index (key_index)
section can be identified in a unique manner by combination of index
container and  key_index identifier. This is defined in the key index list
(keyindex list) section.  sub-index-container: identifies the container in
which the designated sub  key index (sub key index) exists. 15 subindex
identifier: identifies the sub key index (sub key index) section  within
the container specified by sub-index-container. The sub key index
(sub-key-index) section can be identified in a unique manner by combination
of  sub-index-container and subindex identifier. Table 4 below represents
high key_value_descriptorO. 20 MENDED S Inn i (A T. 3A) 17 October F / 200
/0(r)1 10  I FA/R 93. 0 4.2004 24 Table 4 Syntax high key_value  descriptor
{ for (j=0; j <key  attribute count; j++) { key_attribute  value } } No. of
Bits (changeable) 16 key_attribute count: specifies the number of keys
constituting a multi-key.  It is defined in the key index list
(key_index_list) section. key_attribute value: represents a representative
key value for each key.  5 The value encoding format is equal to the key
value of the single key indexing  scheme. If high key value descriptorO 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 



10 the multi-key are alphabetical, they are ranked in lexicographical
order. With  respect to a multi-key (k1, k2, ..., kn) which consists of
keys kl, k2, ..., kn, it is  assumed that k1 has the highest order of
priority and kn has the lowest order of  priority. Under this assumption,
considering two values of the multi-key (al, a2, ...,  an) and (bl, b2,
..., bn), 15 * the value of the multi-key (al, a2, ..., an) is larger than
the value of the  multi-key (bl, b2, ..., bn) if and only if there exists
an integer i (0<_iSn-1) such that  for every j(05jSi-1), aj = bj and ai >
bi. *the value of the multi key (al, a2, ..., an) is smaller than the value
of the  multi-key (b 1, b2, ..., bn) if and only if there exists an integer
i (0_iSn-1) such that  20 for every j(0<j<i-1), aj = bj and ai <bi. * the
value of the multi-key (al, a2, ..., an) is equal to the value of the
multi- key (b1, b2, ..., bn) if and only if for every ai = bi. 4. Sub Key
Index (sub key index) section key value descriptor() is newly introduced
for the multi-key indexing  25 scheme. The keyvalue descriptorO represents
a value of a multi-key of a target  fragment indicated thereby. AMENDED
SKET (ART. 34) 17 Ociober2005 x2M2003/001410 IPEAIKR 2 3. 0 ./~2004 25
Table 5 SyntaxNo. of Bits (changeable) sub key index() {
sub-index-identifier8 reference count8 for (j-0; j<reference count; j++)
key_value descriptorO16 key attribute_count targettcontainer16
target_handle16  } 



sub-index-identifier.- identifies the sub key index (sub key index) section
within the container identified by subindex container. The sub key index 5
(sub key index) section can be identified in a unique manner by combination
of  sub-index-container and sub-index-identifier. It is defined in the key
index  (key_index) section. reference count: specifies the number of values
of the multi-lcey included in  sub key_indexO. 10 target container:
identifies the container in which the designated metadata  fragment exists.
target-handle: identifies the metadata fragment section within the
container  identified by target_container. The metadata fragment section
can be identified in a  unique manner by combination of target container
and target handle. 15 Table 6 below shows key value_descriptor(). Table 6
AMENDED SHEET (AST, 34) 17 October2005 PCT/K2003/001410  IPEA/1R 2 3.0 4.
2004 26 SyntaxNo. of Bits (changeable) key_valuedescriptorO { for 0=0;
j<key attribute count; j++)  key_attribute value16 } } key_attribute count:
specifies the number of keys constituting a multi-key.  It is defined in
the key index list section. key_attribute value: represents a value of each
key. The format is equal to  key value in the single key index art
reference. 5 The comparison between key value_descriptorO values is the
same as the  comparison between higia key value_descriptorO values in the
key index  (key index) section structure. Hereinafter, a multi-key index
structure of metadata defined by the syntax  described above will be
discussed with reference to FIG. 9, which is illustrated by  



10 use of segments on the index information. The key index list (key_index
list) section 110 defined in the index structure  provides a list of all
the multi-keys transmitted. The list includes multi-key  information
defining each multi-key and identification information on the key index
(key 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. jEii1uEET (ART, 34) 17 October20Q5 ?CT/KR 2003/001410
IPEA/KR 2 3.0 4.2004 27 The key index list (key index list) section 110
also comprises the  identification information on the key index (key_index)
section 120 of each multi- key to be described later (i.e., the container
identifier information (container id) of  the container in which the key
index (key index) section 120 is stored and the key 5 index identifier
information). The container identifier information and the key index
identifier information are respectively stored in an `index container'
segment and a  `key index identifier' segment in the key index list
(keyindex_list) section 110  and then transmitted. The key index (key
index) section 120 defined in the multi-key index data  10 stream structure
provides a list of information on the ranges of the values of the
multi-key included in the respective sub key index (sub key_index) section
130, i.e.,  a representative key value representing a predetermined range
of values of the multi- 



key included in each sub key index (sub key_index)  section 130 (in this
embodiment, the highest value of the multi-key), and identification
information for 15 the sub key index (sub key_index) section 130 related to
each representative key  value (i.e., the container identifier information
(container id) of the container  storing therein the sub key index
(sub_key_index) section and the sub key index  identifier information). The
method of comparing the values of the multi-key in this  embodiment is
identical to that of comparing values of the multi-key described in  20
connection with Table 4. The key index section (key index) 120 includes a
`key index identifier'  segment storing therein the key index identifier
information defined in the key index  list (key index list) section 110,
high key value__descriptor' segments 113 storing  therein the
representative key values of the respective ranges of values of the multi
25 key included in the sub key index (sub key_index) section 130, and
identification  information on the sub key index (sub key index) section
130 having the values of  the multi-key. The identification information on
the sub key index (sub key index)  section 130 includes
'sub-index-container' segments storing therein the container  identifier
information (container id) of the containers in which the sub key index 30
(sub key_index) section 130 is stored, and 'sub-index-identifier' segments
storing  therein the sub key index identifier information. ~~Q I SHEET(
RRT, 34) 17 October 2005 FIT/1R200 3 / 0 0 1410  IPEA/KR 2 3. 0 4.2004 28
The sub key index (sub key_index  section 130 defined in the index
structure provides a list of the values of the multi-key. The list further
includes  identification information on the metadata fragments
corresponding to the values of  the multi-key (i.e., container identifier
information (container id) of the container in 5 which the metadata
fragment is stored and the identifier information (handle value)  on the
metadata fragment). Accordingly, the sub key index (sub key_index) section
130 includes a  'sub-index-identifier  segment storing therein the sub key
index identifier  information defined in the key index (key_index) section
120, 



10 `key value descriptor' segments 114 for storing therein the respective
ranges of  values of the multi-key, and the identification information on
the metadata  fragments corresponding to the values of the multi-key. The
identification  information includes `target container' segments storing
therein the respective  container identifier information (container_id) of
the containers in which the 15 metadata fragments are stored and `target
handle' segments storing therein the  respective fragment data identifier
information (handle value). The index structure will be more easily
understood through FIG. 10, which  illustrates the index information. FIG.
10 shows a multi-key index list (key_index_list) section comprising a  20
multi-key for Service Id and Published Time. The upper node of a metadata
fragment including the multi-key related to the Service Id and the
Published Time is  `BroadcastEvent' 310 as indicated by the shaded region
in FIG. 3. Therefore, the  XPath of `/TVAMain/ProgramDescription/
ProgramLocationTable/BroadcastEvent'  for the `BroadcastEvent' fragment is
stored in the `fragment xpath_ptr' segment 25 111, and the XPaths of the
multi-key of the Service Id and the Published Time for  the
`BroadcastEvent' fragment, which are `@ServiceId' 311a, and
`EventDescriptionl PublishedTime' 31 lb, are stored in the `key_descriptor'
segment  112. This index stream structure allows searches for and access to
the metadata  30 fragments to be conducted efficiently, when searches are
conducted based on more  than one conditions, i.e., compound condition
searches are conducted. AMENDED SHEET (ART, 34) 17 October2005  FGTIXR  200
3 / 0 0 1410  IPEA/KR 2 3.0 4.2004 29 Although the multi-key for the
Service Id and the Published Time is referred  to in this present
embodiment by way of example, a variety of the multi-keys may  also be
employed in combination. For example, a multi-key for start and end times
of a program in connection with a broadcast schedule, a multi-key for
family and 5 given names of a person (actor, director, or the like)
involved in the program, and so on. Where the multi-key for the start and
end times of the program in connection  



with the broadcast schedule is used, an upper node of a metadata fragment
including  the multi-key for the start and end times of the program may be
`Schedule' (not 10 shown). Therefore, the )(Path, `/TVAMain
ProgramDescription/ProgramLocationTable /Schedule,' for the `Schedule'
fragment  may be stored in the `fragment xpath p r' segment 111, and the
XPaths, `@start'  and `@end', of the multi-key of the start and end times
of the program for the  `Schedule' fragment maybe stored in the `key
_descriptor' segment 112. 15 Where the multi-key for family and given names
of a person (actor, director,  or the like) involved in the program is
used, an upper node of a metadata fragment  including the multi-key for the
family and given names of the person (actor, director,  or the like) may be
`PersonName' (not shown), and therefore, the )Path,
`TVAMain/ProgramDescription/Creditslnformation Table/PersonName,' for the
20 `PersonName' fragment may be stored in the `fragment xpath ptr' segment
111,  and the XPaths, `FamilyName' and `GivenName', of the multi-key for
the family  and given names of the person in the program for the
`PersonName' fragment may  be stored in the `key_descriptor' segment 112.
FIG. 11 illustrates a method of providing an index of metadata having a  25
structure according to an embodiment of the present invention. The index of
metadata may be generated by a provider 200 providing audio/visual signals.
Information on contents, that is, metadata is processed in a unit of
fragment  as described above (S 100). A multi-key is provided by
combination of keys related  to information on the fragments, for example,
`Service ID' and 'Published Time' 30 (S200). Then, a sub key index (sub key
index) section 130 is provided, wherein  segments, i.e., 114a, 114b, 114c,
etc., having ranges of values of the multi-key are FAAENDED SHEET (ART. 34)
17 OctoI er2005 PCT/KRR' 200 3 / 0 0 14 10  IMAM 2 3. 0 4.2004 30 provided
as described above (5300). The sub key index (sub key index) section 130
further includes metadata fragment identification information corresponding
to the  values of the multi-key(that is, container identifier information
(container id) and  fragment data identifier information (handle value)
respectively stored in the 5 `target_container' segments and the `target
handle' segments shown in FIG. 9). 



A key index (key_index) section 120 containing therein representative key
values representing the ranges of values of the multi-key is provided
(S400). For  example, with reference to FIG. 9, representative key values
`509/10:00' and  `519110:00' (113a and 113b) representing the predetermined
ranges 10 500-509/09:10-10:00 and 510-519/09:10-10:00 (114a andll4b) 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  Time. The key index (keyindex) section 120
further includes identification  information on the sub key index (sub
key_index) section 130 storing therein the 15 values of the multi-key(that
is, container identifier information (container-id) of the  containers in
which the sub key index (sub key index) section of FIG. 9 is stored,  and
sub key index identifier information). It is understood that other
multi-keys and  corresponding key index sections and/or sub-key index
sections may be provided as described above. 20 A key index list (key
index-list) section 110 in which multi-key information,  that is, location
information of a metadata fragment to which each field constituting  the
provided multi-key belongs and location information of each field within
the  metadata fragment is arranged on a multi-key basis, is provided
(S500). For  example, where keys of the `Service ID' and the `Published
Time' are in 25 combination, the multi-key information of the combined
`Service ID' and  `Published Time,' such as the XPath of a target metadata
fragment for  indexing(/TVAMain/ProgramDescriptionlProgram
LocationTableBroadcastEvent)  and XPath of a multi-key for the metadata
fragment (XPath `@ServicelD' of the  Service ID and the XPath
`EventDescriptioniPublishedTime' of the Published Time)  30 are included in
the key index list (key index list) section 110.  17 October2005 PCT/KR.
200 3/0 0 14 10  IMAR 2 3, 0 4. 2004 31 The above steps may be processed in
reverse order in other embodiments of  the present invention. Further, a
step of providing a key index (key index) section  120 including
representative 'key values (S400) or a step of providing a key index  list
(key_index list) section (5500) may be deleted depending on some  



5 embodiments of the present invention. Hereinafter, a searching method of
obtaining metadata meeting more than  one search condition by use of the
multi-key index structure according to an  embodiment of the present
invention described above will be described with  reference to FIG. 12. 10
Search conditions for a search are inputted by, for example, a user (S
1100).  A value of a multi-key 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 15 steps, the metadata satisfying
the search conditions is extracted. In the search  conditions inputted by
the user, fields and a value or a range of a field to be searched  may be
included. The step of searching for the value of the multi-key (51200)
comprises steps  of determining location information of the metadata
fragment to which fields of the  20 inputted search conditions belong and
location information of the fields within the metadata fragment (51210),
searching for a multi-key consisting of fields having  location information
identical to the location information determined above, in the  key index
list (key index list) section 110 by use of the determined location
information, and searching for the key index (key_index) section 120
relative to the 25 searched multi-key (51220), searching for a
representative key value composed of  values of the fields inputted as
search conditions in the key index (key_index)  section 120, and searching
for sub key index (sub-key-index) section 130 including  the values of the
multi-key in the range indicated by the representative key value  searched
above (51230), and searching for the value of the multi-key satisfying the
30 search conditions in the sub key index (sub key_index) section 130
searched above  (S 1240). AMENDED SHEET (t T. 34) 17 October2005 X1 2001 /
0 0 1410  HAAR 2 3. 0 4.2004 32 In the above steps 51220, 51230 and S1300,
the steps of searching for the  key index (key index) section 120, sub key
index (sub key index) section 130, and  



extracting the metadata fragment are respectively performed by use of
identification  information of the key index (key index) section 120,
identification information of 5 the sub key index (sub key index) section
130 and identification information of the  metadata fragment. It is
understood that, for example, where a range of a field of  metadata is
input as part of the search conditions, there may be more than one
searched value of the multi-key, and more than one fragment extracted as
described  hereinbelow. 10 The searching method as shown in FIG. 12 may be
employed in searching  the Service ID and the Published Time described with
reference to FIG. 10 in the  following manner: Where a user inputs search
conditions of the Service ID in the range of  `507-514' and the Published
Time in the range of `9:3010:00' (S1100), location  15 information of
concerned metadata fragments is determined from fields in combination of
the Service ID in the range of `507514' and the Published Time in  the
range of `9:3010:00' and location information of the fields within the
metadata  fragments is determined (S 1210). 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 (S 1210). To sum up, we can obtain the
following from the above steps:  25 XPath of the fragment: /TVAMah
/ProgramDescription/ProgramLocationTable/BroadcastEvent  - XPath of the
Service Id: @Serviceld, - XPath of the Published Time:
EventDescription/PublishedTime  - Value of of the Service Id: 507<=
Serviceld < 514, 30 - Value of the Published Time: 9:30 <--
EventDescription/ PublishedTime <-- 10:00. 17 October 2005 JXR200 3/0 0
1410  IDEA/KR 2 3. 0 4.2004 33 Subsequently, a multi-key corresponding to
the XPath 111 of the metadata  



fragment and the XPath 112 of the Service Id/Published Time is searched in
the key  index list (key_index list) section 110, and the identification
information on the key  index (key index) section 120 including the
searched multi-key is extracted (S1220). 5 In the present embodiment, the
Service Id is higher in priority than the Published  Time. The
representative key values of `509/10:00', 113a and `519/10:00', 113b,
i.e., the representative key values indicating the ranges
(500-509/09:10-10:00, 114a,  510-519109:10-10:00, 114b) of values of the
multi-key.to which the values of the  multi-key (507-514/09:30-10:00)
corresponding. to the search conditions belong, are 10 searched from in key
index (key_index) section 120 and the identification  information on the
sub key index (sub key_index) section 130 having the  representative values
is extracted from the key index (key_index) section 120  (S1230). Values of
the multi-key, having values of keys `507/09:30,'  `507/09:40,"...
`509/10:00' and '510/09:30,' `510/09:40'... `514/10:00,' 15 corresponding
to the values of the multi-key (507-514/09:30-10:00) corresponding  to the
search conditions are searched from the sub key index (sub key index)
section 130, that is, segments 114a and 114b (S 1240). The identification
information on the metadata fragments corresponding to  the values of the
multi-key searched (the container identifier information  20 (container id)
and the fragment data identifier information (handle value) stored in the
`target container' segment and the `target_handle' segment, respectively)
is  extracted from the sub key index (sub key_index) section 130 and the
relevant  metadata fragments are then extracted using the extracted
identification information  (S 1300). 25 FIG. 13 shows an apparatus for
searching for metadata according to an  embodiment of the present
invention. The apparatus in the present invention is an  apparatus
performing a method of searching for the metadata according to an
embodiment of the present invention described above with reference to FIG.
12. The apparatus 1000 comprises an input unit 1100 allowing a user to
input  30 search conditions therewith, a receiving unit 1200 receiving
contents, metadata on  contents or an index of the metadata, a storage unit
1300 storing therein received 1A) .' 17 OfWx,2 PCTIKR 200 3 I lD O 15 4 1 0
NOR 2 3. 0 4.2004 



34 contents, metadata on the contents or an index of the metadata, a
control unit 1400  searching for a value/values of the multi-key
corresponding to the input search  conditions from the input unit 1100 from
the metadata index, and extracting the  concerned metadata by use of the
value/values of the multi-key as searched, and an  5 output unit 1500
outputting the search result of the control unit 1400. The control unit
1400 compares the search conditions inputted from the input  unit 1100 with
the values of the multi-key included in the metadata index stored in  the
storage unit. Among the steps of searching for values of the multi-key
according to one  10 embodiment of the present invention, a step of
searching for a multi-key  corresponding to the input search conditions
(S1200), or a step of extracting the  concerned fragment(s) by use of
identification information of the fragment(s)  corresponding to the
searched multi-key will be understood with reference to the  description
made above in connection with FIG. 12. 15 According to the present
invention, there is provided an index structure of  metadata allowing more
efficient search for and access to information on contents, a  method of
providing the metadata index having the structure, and a method and an
apparatus for searching for metadata using the metadata index. 20
INDUSTRIAL APPLICABILITY As described above, the present invention enables
simultaneous searches by  compound conditions for TV Anytime metadata.
Where searches by compound  conditions for the TV Anytime metadata are
conducted, overhead to a searching  apparatus is decreased, thereby
allowing search time to be shortened and the 25 searching apparatus to be
increased in terms of efficiency. However, it is understood  that while
illustrative, non-limiting embodiments of the present invention overcome
the above described disadvantages and other disadvantages not described
above, the  present invention is not required to overcome the disadvantages
described above,  and illustrative, non-limiting embodiments of the present
invention may not 30 overcome any of the problems described above. It is
also understood that a system  which uses the present invention also
includes permanent or removable storage, such MENDED S BEET (ART. 34) 17
October 2005 Y 1/ 2003/001410  



IPEA/KR 2 3. 0 4.2004 35 as magnetic and optical discs, RAM, ROM, a carrier
wave medium, etc., on which  the process and data structures of the present
invention can be stored and distributed.  The operations can also be
distributed via, for example, downloading over a network  such as the
Internet. 5 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  scope of the present
invention should be defined only by the appended claims.  17 Octoher2005
JAR 200 3 / 0 0 14 1-0  IPBAIKR 2 3. 0 4. 200.4 36 CLAIMS:  1 . An index
structure for metadata divided into fragments, comprising a list of
multi-keys which correspond to a combination of fields of the metadata, and
location information for defining a multi-key of the list. 5 2. The index
structure as claimed in claim 1, ffirffier comprising values  of the
multi-key and identification information of the metadata corresponding to
the  values of the multi-key. 10 3. The index structure as claimed in claim
2, wherein the identification  information of the metadata comprises
identification information on ones of the  fragments of the metadata
corresponding to the values of the multi-key. 4. The index structure as
claimed in claim 1, wherein the location  15 information is expressed in
XPath. 5. The index structure as claimed in claim 1, wherein at least a
part of  the location information is expressed as a predetermined code. 20
6. The index structure as claimed in clairn 1, wherein the location
information comprises location information of a fragment including the
multi-key  and location information of the multi-key within the fragment. 



7. The index structure as claimed in claim 1, wherein the metadata is  25
metadata as defined in the TVA Forum. 8. The index structure as claimed in
claim 1, ftu-ther comprising: . a sub-section including ranges of values of
the multi-key and identification  information on ones of the fragments of
the metadata corresponding to the values of  30 the multi-key; and A 11-
IDED "'I I.JR, C 0' -11-ET (ART 'CT/KR 200 3 y ocl e12o 510 I MAR 2 3.0 4,
2004 37 a section including representative key values representing the
respective  ranges of values of the multi-key. 9. The index structure as
claimed in claim 8, wherein each of the  5 representative key values is a
value among the corresponding range of values of the  multi-key. 10. The
index structure as claimed in claim 8, wherein:  the list includes
identification information on the section; and 10 the section further
includes identification information on the sub-section. 11. An index
structure for metadata divided into fragments, comprising:  values of
multi-keys; and identification information of the metadata corresponding to
the values of the  15 multi-keys, wherein the multi-keys correspond to a
combination of fields of the  metadata. 12. The index structure as claimed
in claim 11, further comprising a list  of the multi-keys. 20 13.. The
index structure as claimed in claim 12, further comprising  location
information for defining the multi-keys, wherein at least a part of the
location information is expressed as a predetermined code. 25 14. The index
structure as claimed in claim 11, wherein the identification  information
of the metadata comprises identification information of ones of the
fragments of the metadata corresponding to the values of the multi-keys.
15. The index structure as claimed in claim 11, wherein for a multi-key  



30 of the multi-keys, the index structure further comprises a
representative value  representing a predetermined range of the values of
the multi-key. ART. 3 }  AE1 DED SHEET( 17 October2005  . I CZAR 200 3/00
1410  JPEA/KR 2 3.0 4, 2004 38 16. The index structure as claimed in claim
11, wherein for a multi-key  of the multi-keys, the index structure further
comprises: a sub-section comprising ranges of values of the multi-key and
identification  information on ones of the fragments of the metadata
corresponding to the values of  5 the multi-key; and a section comprising
representative key values representing the respective  ranges of values of
the multi-key. 17. The index structure as claimed in claim 11, wherein with
respect to  10 comparison of the values of a multi-key in size, the
multi-key comprises fields (ki, k2, k3...kn) of the metadata which are
prioritized (kl>k2>k3> ... Kn), and the  combined fields are compared in
sequence, starting from a first field having a  highest order of priority,
wherein the values are compared on an arithmetic basis  where the values of
the multi-key are numerical or ranked in lexicographical order  15 where
the values of the multi-key are alphabetical. 18. The index structure as
claimed in claim 17, wherein first and second  values of the multi-key
corresponds to (al, a2, a3...an) and (b1, b2, b3...bn),  respectively, and
the first and second values (al, a2, a3...an) and (b1, b2, b3...bn) 20 of
the multi-key are determined to be of the same size where there is no field
having  a different size. 19. An index structure for metadata divided into
fragments, comprising: a key index list section comprising a list of
multi-keys, each multi-key  25 corresponding to a combination of fields of
the metadata; a key index section; and a sub-key index section, wherein for
a multi-key of the key index list: the sub-key index section comprises
ranges of values of the multi-key  and identification information on ones
of the fragments of the metadata  



30 corresponding to the values of the multi-key, and Mi"IENDED S EE T (RT.
34) 17 October2005  .tvIKR2OO3/001410   I'1KR 2 3.041- 2004 39 the key
index section comprises representative key values  representing the
respective ranges of values of the multi-key. 20. The multi-key index
structure as claimed in claim 19, wherein the  5 key index list section
further comprises location information for defining the multi keys, wherein
at least a part of the location information is expressed as a
predetermined code. 21. A computer readable medium containing a data
structure for storing  10 an index for metadata ucture comprising a list of
multi-keys which correspond to a  combination of fields of the metadata,
and location information for defining a multi- key of the list. 15 22. A
computer readable medium containing a data structure for storing  an index
for metadata divided into fragments, the index provided to search the
metadata, the data structure comprising: values of multi-keys; and
identification information of the metadata corresponding to the values of
the  20 multi-keys, wherein the multi-keys correspond to a combination of
fields of the  metadata. 23. A computer readable medium containing a data
structure for storing  an index for metadata divided into fragments, the
index provided to search the  25 metadata, the data structure comprising: a
key index list section comprising a list of multi-keys, each multi-key
corresponding to a combination of fields of the metadata; a key index
section; and a sub-key index section, wherein for a multi-key of the key
index list: (ENDED S EET(AR .3 1 17 October 2005 . .VXR 2003/001410
IPEAJKR  2 3.0 4.2004 



40 the sub-key index section comprises ranges of values of the multi-key
and identification information on ones of the fragments of the metadata
corresponding to the values of the multi-key, and the key index section
comprises representative key values  5 representing the respective ranges
of values of the multi-key. JAMENDED Si EE` (ART', 34) 


