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(57) Abstract: A system for dynamically manipulating categories through a client device that includes Electronic Program Guide
(EPQG) for identifying a content of a channel displayable on a Media Player (MP) of the client device. The system includes a stor-
age storing categories and references to contents associated with the categories. The client device is configured to send a request
for categories according to a given criterion. An application server is configured to retrieve the requested categories from the stor-
age, giving rise to retrieved data and converting the retrieved data into enriched XML information that includes category informa-
tion readily convertible to EPG representation. The client device is configured to display the retrieved categories according to a
display selection condition. The client device is further contigured to convert the XML information into EPG representation that
includes the displayed categories, for displaying on the MP. The client device is further configured to apply a function selected
from displayed categories for retrieving from the storage data identifying a channel of interest.
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DISTRIBUTING INTERNET CHANNELS TO A MEDIA VIEWER

FIELD OF THE INVENTION

This invention relates to distributing content such as Internet channels to media

viewers.

BACKGROUND OF THE INVENTION

The ever-increasing popularity of the Internet has led to the development of so-
called Internet channels which can be distributed to various media viewers such as PC
cellular telephones etc. Naturally, the user is provided with interface means (UI) for
selecting a desired episode in a channel. One possible implementation for selecting a
desired episode in a channel is by using an Electronic Program Guide (EPG), as used
for example in VOD channels in television. Known EPGs are normally of static
structure facilitating selection from a predefined list of channels by identifying a desired
channel. Alternatively the user can mark, using the EPG, a desired time slot, and in
return a list of episodes broadcasted in the specified time slot is displayed to the user,
allowing the user to select the desired episode. In certain EPG representations the
channels are categorized and the user can select the desired category, say sport channels
or news channels, and thereafter select the desired channel within the specified
category. Note, however, that the static nature of the EPG representation is maintained
also in the latter option, since the list of categories and the channels that fall into each
category are all predetermined, limiting the browsing capabilities of the user. This
shortcoming is of particular relevance when considering the numerous available
Internet channels which hinder effective browsing using hitherto known static EPG

representation.

There is a need in the art to provide a new channel content distribution

technique.
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There is a further need in the art to provide a system for implementing

browsable Dynamic category manipulation using Electronic Program Guide (DEPG)

that is coupled to a media player (MP) for identifying at least an episode in a channel

displayable on said MP.
There is still a further need in the art to provide content that is filtered out

according to at least the MP device specification.

SUMMARY OF THE INVENTION

In accordance with an embodiment of the invention there is provided a method

for dynamically manipulating categories through Electronic Program Guide (EPG) for

identifying at least a content of a channel displayable on a Media Player (MP),

comprising :

(2)

(b)
©

(d)

(e

®

providing a storage storing at least categories and reference to contents
associated with the categories;

sending a request for at least one category according to a given criterion;
retrieving at least the requested categories from the storage, giving rise to
retrieved data and converting the retrieved data into enriched semi
structured information that includes category information readily
convertible to EPG representation;

selecting for display at least one display category from among said retrieved
categories according to a display selection condition;

converting the semi structured information into EPG representation that
includes the displayed at least one category, for displaying on the MP;
applying a function on at least two of said displayed categories for

retrieving from the storage data identifying at least one channel of interest.

In accordance with an embodiment of the invention there is further provided a

system for dynamically manipulating categories through a client device that includes

Electronic Program Guide (EPG) for identifying at least a content of a channel

displayable on a Media Player (MP) of said client device, comprising :
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a storage storing at least categories and references to episodes contents associated
with the categories;

the client device is configured to send a request for at least one category according
to a given criterion;

an application server configured to retrieve at least the requested categories from the
storage, giving rise to retrieved data and converting the retrieved data into enriched
semi structured information that includes category information readily convertible to
EPG representation;

the client device is configured to display at least one display category from among
said retrieved categories according to a display selection condition;

the client device is further configured to convert the semi-structured information into
EPG representation that includes the displayed at least one category, for displaying on
the MP;
the client device is further configured to apply a function on at least two of said
displayed categories for retrieving from the storage data identifying at least one

channel of interest.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to understand the invention and to see how it may be carried out in
practice, embodiments will now be described, by way of non-limiting example only,
with reference to the accompanying drawings, in which:

Fig. 1 is generalized system architecture, in accordance with an embodiment of
the invention;

Fig. 2 illustrates a sequence of operation for implementing browsable Dynamic
category manipulation using Electronic Program Guide (DEPG) for identifying at least
an episode in a channel for display on the MP, in accordance with an embodiment of the
invention;

Fig. 3 illustrates a flow chart of a sequence of operational stages for performing
a log-in operation, in accordance with an embodiment of the invention;

Fig. 4 illustrates a flow chart of a sequence of operational stages in accordance

with an embodiment of the invention; and
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Fig. 5 illustrates a specific instance of a data flow in accordance with an

embodiment of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS

Unless specifically stated otherwise, as apparent from the following discussions, it is
appreciated that throughout the specification discussions, utilizing terms such as
"retrieving", "selecting", "converting" and "applying" or the like, refer to the action
and/or processes of a computer or computing system, or processor or similar electronic
computing device, that manipulate and/or transform data represented as physical, such
as electronic, quantities within the computing system's registers and/or memories into
other data, similarly represented as physical quantities within the computing system's

memories, registers or other such information storage, transmission or display devices.

Embodiments of the present invention may use terms such as, processor, computer,
apparatus, system, sub-system, module, unit, device (in single or plural form) client,
server for performing the operations herein. This may be specially constructed for the
desired purposes, or it may comprise a general purpose computer selectively activated
or reconfigured by a computer program stored in the computer. Such a computer
program may be stored in a computer readable storage medium, such as, but not limited
to, any type of disk including optical disks, CD-ROMs, magnetic-optical disks, read-
only memories (ROMs), random access memories (RAMs), electrically programmable
read-only memories (EPROMs), electrically erasable and programmable read only
memories (EEPROMSs), magnetic or optical cards, any other type of media suitable for
storing electronic instructions that are capable of being conveyed via a computer system
bus.

Typical, yet not exclusive, examples for implementing Internet channels (referred
to also as channel) are: RSS/ATOM feed, podcasting, vodcasting, videocasting and
RTP/RTSP, MMS streaming.
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Attention is first drawn to Fig. 1, illustrating a generalized system architecture,
in accordance with an embodiment of the invention. As shown, a client device 100
(e.g. Set-Top-Box) includes a known per se Media Player (MP) 101 that is coupled to a
Dynamic Electronic Program Guide (DEPG) module 102 both communicating through
Application Programming Interface (API) 103 to a client module 104. As a non-
limiting example the client module may be a plug-in module. The client module
includes in this example a download module 104' and content processing module 104''.

‘ As is well known, the term MP includes computer software/hardware for
playing back multimedia files, supporting an array of media formats, including both
audio and video files. MP is typically associated with Audio/Video Codecs module for
decoding digital data contents (such as an episode of a selected channel).

Those versed in the art will readily appreciate that the invention is not bound by
any specific known per se MP. Note also that a set-top-box is only one out of many
non-limiting examples. Thus, for example, the device 100 may be incorporated in a
television set, cellular telephone, PDA etc.

Also shown is a server 110 that includes application server module 111
associated with Database 112. The client communicates with the server for extracting
data from the database 112 and displaying data in Dynamic EPG representation, all as
will be explained in greater detail below. After selecting the desired contents (e.g. an
episode in selected channel) the actual content is retrieved through download module
104' (that forms part of the client end) from a source e.g. from a publisher node 113
(through the Internet 114) that broadcasts the desired content or, e.g. designated node
115 through a private group 116 that stores the desired content.

In accordance with certain embodiments, the private network may be an Internet
Service Provider (ISP) network of nodes where the client node 100 forms part of the
network. Such private networks may be utilized e.g. for providing Quality of Service
(QOS) content to the subscribers. By this embodiment one (or more) of the nodes of the
private network may be a server 117 having a cache memory 118 for storing content
downloaded 119 (in a known per se manner), e.g. from various nodes in the public
network 114. By this particular example, the selected content (e.g. an episode in
selected channel) is retrieved through download module 104' from the cache memory
118 of the server 117 rather than from the particular node of the public network,
thereby facilitating for example high QOS.
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In accordance with certain embodiments, certain content may be downloaded
from the nodes of the public network 114 and other content may be downloaded from
the cache of the server( or servers) in the private network.

Note that whereas in the description below it will be mentioned occasionally that
the communication to and from the application server is through plug-in module 104, in
the context of Fig.l1 this communication is typically performed through content
processing module 104" that forms part of the plug-in module.

Note that the invention is not bound by the specified client server architecture
and not by the specific modules that form part of either the client or the server.

Turning now to Fig. 2, it illustrates a sequence of operations for implementing a
browsable Dynamic category manipulation using Electronic Program Guide (DEPG) for
identifying at least an episode in a channel for displayable on the MP, in accordance
with an embodiment of the invention.

In Fig. 2, there are shown a client device 201, an application Server module 202
and the Database module 203.

As will be explained in greater detail below, in accordance with certain
embodiments of the invention, the database 203 stores at least categories and reference
to episode contents associated with the categories, e.g. implemented as a relational
model database. The reference to the episode contents can be for example a unique
media id used to identify content in given Internet nodes according to known peer-to-
peer file sharing protocols such as Emule or BitTorrent. Note that the invention is not
bound by the system architecture of Fig. 2.

Turning now to Fig. 3, it illustrates a flow chart of a sequence of operational
stages in accordance with an embodiment of the invention.

Thus, during login, the MP sends 301 to the plug-in module device specification.
For example, the device specification may include resolution support (say, 1280x720p
and/or 352x340p), aspect ratio, frame rate supported video codec and audio codec, etc.
The specified list is provided for illustrative purposes and is by no means binding.

The device specification is stored e.g. at the plug-in module 302 (or possibly
elsewhere, say the application server) and will be used for filtering out content that
matches the device specification 303, all as will be described in greater detail below.

The device specification may be, for instance, hardware specification and/or

software specification. A typical, yet not exclusive, example of hardware specification
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is display resolution, frame rate, aspect ratio, bit rate and/or others, all as required and
appropriate. A typical, yet not exclusive, example of software specification being
ACODEC (audio codec) VCODEC (video codec) type and/or others, all as required
and appropriate.

A typical sequence of operation will now be described with reference to Figs. 2-
4. Thus, in accordance with certain embodiments, in response to a user command, the
client device 201 issues command(s) for extracting category or categories of interest
which are processed through the application server 202 and translated to, say a SQL
query 211 that is applied to relational Database 203.

Thus, after having stored the device specification (as described with reference to
Fig. 3), the next step 401 is sending a request for categories (which comply with the
device's specification) which is followed by retrieval of requested categories data (that
comply with the specified specification) from the Database 402. Reverting now to Fig.
2, the retrieved data 212 (e.g. those categories that meet a desired criterion) are
retrieved and converted in the application server 202 into enriched semi-structured
information (e.g. enriched XML 213), that is transmitted to the plug-in module.

The categories are extracted from the enriched data after being subject to known
per se XML parser (in case the semi-structured format that is used is the XML) and all
or some of them are converted to DEPG form and displayed to the user. The categories
for display are selected according to displayed criteria, all as will be explained in greater
detail below.

Note that the conversion from XML representation to EPG in a menu format is a
relatively simple operation which does not pose significant computational overhead on
the processing unit at the Set-Top-Box that accommodates MP.

The user can now browse the DEPG and select a desired category or categories
from those on display. This will be further illustrated below. The selected categories
are then applied to the Database to further retrieve categories. The procedure is repeated
until identifying a desired channel and therefrom the desired episode, all as will be
exemplified in greater detail below.

The specified procedure is also illustrated in the flow chart of Fig. 4. Thus, after
having sent the request to the database 402, the retrieved data (complying with the
device specification) is converted to enriched XML 403, which is either designated for

display to the user 404, or the system invokes selection of categories 405, 406 (as will
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be exemplified in greater detail below). In the former, certain or all of the categories
are displayed (according to display criteria) 406, and converted to dynamic EPG 407.
The user can then browse the categories and select one or more of them according to
selection criteria 408 which are then again applied to the database 402. The selection
criteria can be for example a simple selection of category of interest, or in accordance
with certain embodiments, a more complex criterion, for example, applying a function
on the categories. For example the word "AND" between categories may be added, for
channels that meet the categories sport and comedy.

Reverting to Fig. 4, the procedure is repeated until the categories are no longer
manipulated 409 and the user identifies a list of channels (or channel) 409" which are
retrieved from the database 410 and converted to extended XML 411 that in turn are
converted into a dynamic EPG representation 412 allowing the user to select the desired
channel of interest 413 and identify episode of interest 414 . As a result, a list of
episodes are displayed and the user selects the desired episode 415. The episode
content is then retrieved 416 (e.g. through download module 104', see Fig. 1) and the
data from the node that stores the content of interest is obtained.

Those versed in the art will readily appreciate that in accordance with certain
embodiments of the invention, the ability to display categories to the user according to
display criteria (say categories that are of interest to the user based on previous
selections by the user) and/or the user selecting a criterion according to selection criteria
(say the specified function applied to the categories) constitutes dynamic manipulation
on categories (for identifying an episode or episodes of interest), unlike the hitherto
known static nature where selections are set in advance, say selection of one of a pre-
defined list of categories (if any), for example sport or news and then selection of a
channel or episode out of available list or selection of episodes based on time of
broadcast, as in the prior art.

For better clarity of the foregoing, there follows a description of a specific
example that illustrates a non-limiting sequence of operation, in accordance with an
embodiment of the invention.

In the following, XML is used as a specific example of extended semi-structured
form and XML Tags are used as a specific example of categories.

Consider the following relational database content in Table I:
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TABLE 1

Channel | Device Tagl Tag2 Tag3 Tag4 Tag5
/Episode | specification | (Class) | (Language) | (Country) | (Type) | (Duration)
Cl.E1 P1,P2 Nature | English USA Movie | 30

Cl.E2 P1,P2,P3 Nature | Hebrew IL Movie |20

C2.E3 P3 Cooking | English USA Stream | 20

C2.E4 P1,P4 Family | French France Movie |40

C3.E5 P1,P5 Family | French USA Movie |40

The columns represent Channel/episode ID (where C stands for channel and E
stands for Episode) and Tags, while rows represent the meta data (including specific
tags) associated with each episode /channel.

The Device specification column indicates the device specifications that are
applicable for the specified channel/episode combination. Thus, for example for
Episode 1 (in channel 1), in first row of Table 1, properties P1 and P2 apply. P1 is for
example Resolution 1280x720 and P2 is Codec DIVX. This means that the specified
episode data will be submitted only to MPs which support the P1 and P2 specification.

Note that the relational representation as one table (Table 1) is depicted for
illustrative purposes only and likewise includes more than one value in a field (see
Device Specification column). Those versed in the art will readily appreciate that the
relational database implementation does not necessarily utilize only one table and a
multi-table implementation is in many cases more efficient.

Assuming at the onset that the MP sent a device specification that includes
properties P1, P2 and P3 i.e. it supports resolution of 1280 x 720 (p1) for Codec DIVX
(p2) and frame rate of 50 frames per second (P3). Assume also that these data are
stored, say in the plug-in, or if the latter is devoid of sufficient internal memory (or for
performance considerations) the data are stored in the application server as described
with reference to Fig. 3.

The sequence of operations in Fig. 4 will now be illustrated with reference to the
specific example of Table 1. Thus, at the onset, a list of tags is obtained by invoking a

command through the API, say GetTagList 401. The command is processed in the plug-
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in and appropriate command(s) are sent to the application server which transforms it to
an SQL query for retrieving the list of tags from the database. The list of categories, i.e.
Class, Language, Country, Type and Duration are extracted 402 and are converted in

the SQL server into enriched XML representation , as follows:

<?xml version="1.0" encoding="UTF-8" 7>
- <wtv:tag id="34F5" name="Class">
<wtv:tag id="34F6" name="Language" />
<wtv:tag id="34F7" name="Country" />
10 <wtv:tag id="34F8" name="Type" />
<wtv:tag id="34F9" name="Duration" />
</wtv:tag>

</wtv:response>

15 Note that the Tag names are incorporated in the XML format and the
enrichment is reflected in using a namespace "wtv" . The fag id is a unique identification
of the specified tag, for example "class" is identified by the unique id 34F5. Note that
in this particular example, at this stage the device specification does not filter out any of
the categories since each category may correspond to an episode that complies with the

20  specified properties (e.g. C1.E2).

The specified extended XML is sent to the plug-in module and a decision is
made whether to display it to the user or not. In this case 404 the categories are
extracted and all of them are selected for display 406. The (all) selected categories are
converted to EPG representation 407 and displayed to the user. In accordance with

25  certain embodiments, not all the extracted categories are displayed, for instance, only
categories that were selected by the user in previous uses (e.g. history log).

Reverting to the example, the user manipulates the categories by deciding on
the order of the categories. The priority is set through the command Set DEPG Order
which is implemented as an API command:

30 WTV_SET TAGORDER with the data value Country, Language, Class, Type,
Duration. This order (indicating the priority of interest as set by the user) is updated in
the application server. The specified command illustrates "manipulate user categories”
command (409) which, by this example, is the setting of order of categories. The user is

provided through the EPG (not depicted in the Figs.) means for specifying the order of
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interest of the categories. The contemplation of the order set command is to set the
priority according to which the categories are browsed. Thus, according to the specified
order, the user is first interested in channels according to country of origin (of the
channel). Once he has selected the country of origin, he may select the episodes in the
5  language in which he is interested. After the user has specified the country and the

language, he may be interested in class (say nature or cooking channels). Having
selected the desired class, if the user is further interested in drilling down in search of
the desired channel(s,) the specified order prescribes that he will look for channels of a
certain type, say Movie and lastly the duration of the episode of interest. Obviously, the

10  user could have selected a different order, say if his first priority is class (for instance if
he likes the nature channel) and a descending order of priority may be selected
according to category of interest. This also exemplifies the dynamic nature of
manipulating the categories where the user can set the desired priority according to
which categories will be displayed and according to which channels/episodes will be

15  searched.

Note that the order of the categories (as selected by the user) can be stored in
the plug-in of, in accordance with certain other embodiments, in the application server.
Reverting to the specified example, after having set the order of the categories with first
priority to the country, the user selects country 400 which calls for invocation at the

20  DEPG module of Get child category command (applied as WITV_GETCTAGS, i.e. get
children tags command of tag ID country (34F7)). The command is sent to the database
408 and the children tags of "country" are retrieved 402 and converted in the

application server to extended XML as follows:

25 <?xml version="1.0" encoding="UTF-8" ?>
- <wtv:tag id="34F5" name="Category">
<wtv:tag id="34F6" hame="USA" />
<wtv:tag id="34F7" name="IL" />
<wtv:tag id="34F8" name="France" />
30 </wtv:tag>

</wtv:response>
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As shown, the children tags are USA, IL (Israel) and France which are the values
of the children tags of country (see the database table where the available countries are
Israel, France and USA, suggesting that currently the database stores episode data that
originated from Israel, France or USA. By this example, the specified tags are all
displayed 404 and 406 (i.e. all retrieved tags are displayed). The extended XML data is
converted to EPG 407 and the user selects US 400. This information is sent to the plug-
in from the DEPG module ( e.g. Get CTags with the condition Country=USA). Since the
plug-in holds the specified preferences (as selected by the user) it knows that the second
priority is for the tag "language". The plug-in thus issues an appropriate command to the
application server for retrieving the children tags of "language" for the selected country
"USA". The application server converts it to an SQL query requesting all the languages
for country =USA. The result is retrieved from the Database, and by this example
English and French (see records 1,3 and 5 in Table 1). The result is transmitted to the

application server and is converted to extended XML as follows:

<?xml version="1.0" encoding="UTF-8" ?>

- <wtv:tag id="34F5" name="Language">

20

25

30

<wtv:tag id="34F6" name="English" />
<wtv:tag id="34F8" name="French" />
</wtv:tag>

</wtv:response>

Tn the same manner the user selects the desired category, say English, and the
selected option is sent to the plug-in (e.g. Get CTags where Language=English). The
Plug-in may proceed in a similar manner to further drill down according to the
remaining categories order class, type and duration (ot subset of this order) until the
user provides sufficient selection that allows to retrieve list of channels (409 in Fig. 4).
The list of channels is retrieved using the command WTV_GET_LIST which is
converted to a set of commands issued by the plug-in and converted at the application
server to appropriate SQL queries for retrieving the list of channels 410 that comply
with the previous categories selections. The result is converted to XML representation
411 , and converted to DEPG 412. By this example, only one episode of a channel is
displayed. A further query is made for episodes that are associated with a selected
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channel and for selecting the desired episode 414 and 415. Having identified the
episode of interest, the episode content can be extracted from a node (either a publisher
or a client storing the content) according to the content ID using, say a conventional
peer-to-peer file sharing protocol.

Tn accordance with certain embodiments there is not necessarily a need to drill
down through the entire order list. For instance, if the user selected only two
preferences i.e. country and language, then the appropriate command
WTV_SET TAGORDER sent from the EPG module to the plug-in will include only
the categories Country and Language. Thus, after having selected the country (USA)
and language (English), the manipulation of categories plug-in will not further drill
down according to selected categories (as was the case when additional preferences
were set by the user) but rather the entire channel list that meets the specified selections
(i.e. country USA and language English, without further drilling down through the
class type and duration categories) will be retrieved. The plug-in will then issue
appropriate command, and the application server converts it to an SQL query with the

parameters Country=USA and Language = English.

In the example of Table 1, these are channels C1 and C2 both originating from the

US and in the English language. This data is converted to extended XML form and
converted to EPG, allowing the user to select the desired episode (either 1 or 3), using the
WTV GET FEED command, and as a result (based on the content id) the actual episode
content is downloaded from a network node.

Note that in accordance with certain embodiments, only data that meet device
specification are retrieved. Thus, by way of example, it may be recalled that the MP
supported the device specification P1, P2 and P3, and namely by this example it
supports resolution of 1280 x 720 (p1) for Codec DIVX (p2) and frame rate of 50
frames per second (P3). For the specified MP, there would not be any change in the
resulting channels episodes, since C1 (for episode P1) supports device specification P1
and P2, whereas C2 (for episode E3) supports device specification P3. However,
assuming for example that a different MP supports P1, P2 and P4, then the option
Episode 3 of channels 2 (third record in Table 1) would have not been retrieved since
the episode of the channel is characterized by device specification P3 that is not
supported by the MP. It is accordingly appreciated that in accordance with certain

embodiments of the invention the manipulation of categories allows retrieval of data
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(categories, channels and/or episodes) that comply with the device specification. This
constitutes an advantage in the sense that only relevant data (from the entire body of
available data) is forwarded to the MP, according to its device specification.

Attention is now drawn to Fig. 5 illustrating a specific instance of a data flow
in accordance with an embodiment of the invention. Turning at first to the database
structure, it is organized in a multi-table arrangement (in contrast to the one table
schematic structure of Table 1 above), and consists in this example of 4 tables. For
simplicity the tables include only a few records. Thus table 51 Tags Name assigns each
tag name (category) to a respective Tag Id. The tags are represented in a tree structure
depicted schematically as 52. The schematic tree structure is represented in Relation
Table 53 where any Tag Id (see table 51) is associated with a parent tag (Pid) in the
tree. Thus, for example, the parent of category 5 (class — see table 51) is the root node 1.
The fact that node 1 is a parent of node 5 is shown in the tree 53 (see nodes 54 and S5)
and is shown in the second line of Relation table 53. Also shown, is Channel/Tags
table 56 mapping Channel number to Tag number. For instance, channel 5 is associated
with Tags3 and 7, i.e. English and Comedy. The channel List table 57 elaborates on
relevant meta data per channel such as the episode descriptions. Note, that whilst in the
table 57 there is one record per channel, in a real life scenario there may be typically
more than one record per channel, depending e.g. on the number of episodes that are
broadcasted in the specified channel.

There follows a description of a typical sequence of operation in accordance
with the latter example showing a different non-limiting manner of manipulating
categories. Thus, assuming that by invoking the GET_TOP TAGS command (after
initialization of the system), appropriate commands are issued and converted to SQL
querie(s) (in the manner specified above) giving rise to retrieval of all the tags that are
descendent from root stage "1",i.e. 2,5, 8 and 9 (see tag tree 53). The retrieval of the
specified tags is from the relation tags table 53 where a target tag (in the id column) has
a Pid (parent Tag) = 1. The names of the tags are extracted from the Tag_Name Table
51, i.e. Lang, Class, Codec, Resolution. The specified results are transformed in the
application server to extended XML format (similar to the manner discussed above)
and are forwarded to the plug-in converted to EPG format and displayed to the user. In
the previous example, the user manipulated the categories by specifying the preference

order.
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The user can select Class which will result (in response to GET CTAGS
command) in the children tags of Class i.e. Sport, Comedy (see tags 6 and 7 in tree 52.
These data (after following the route discussed in detail above) will be displayed to the
user in the manner discussed in detail above.

In accordance with this embodiment the EPG interface provides the user with
the ability to apply function on the extracted categories, say the function AND. Thus,
when the user applies AND function say on Comedy and Sport, this will result in an API
command (say, Get List with the parameters class = Comedy and Sport) resulting in
retrieval of the channel list that complies with the specified condition.

Note that the specified examples are a few non-limiting examples of
manipulating the categories for obtaining desired channels/episode data. Note also that
the get priority order and And operator between categories are only a few non-limiting
options of applying a function on two or more than two categories. Other non-limiting
examples may be taken form the set of known Boolean operators such as OR or NOT.

As has been described with great detail above, after having identified the
desired content of interest, say an episode of interest, the content is downloaded from a
destination node according to content ID.

In accordance with certain embodiments of the invention, the Plug-in module
includes local storage (not shown in Fig. 1). In certain embodiments, the storage may be
utilized for pre-fetching data from the database 112 to the local storage, thereby
improving performance by reducing the volume of communication between the plug-in
module 104 and the database module. Consider the following simplified exemplary
scenario with reference to Table 1, above. If certain portions of Table 1 can be stored in
advance (or off-line) in the storage of the plug-in module, this may improve the
performance of the system in real-time. For example, assume that the root categories
are a priori stored in the local storage of the plug-in module, say already in extended
XML format. Consequently, when the user triggers the operation of the client device
and the root tags are requested for display through the EPG to the user (as explained in
detail above), the relatively slow "round trip" of requesting the root categories through
the plug-in module and application server as well as returning the results from the
database which are then converted to extended XML representation and forwarded to
the plug-in module, can be skipped. Instead the data (a priori stored in the plug-in

module) can be readily extracted from the local storage of the plug-in module (and/or
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the application server) and sent to the EPG module (skipping steps 401 to 403 of Fig.
4) for display, obviously improving drastically the response time of the system. The
utilization of the local storage in the plug-in module (and/or the application server) to
pre-fetch data is not bound by the specified specific example. For example, the storage
may be updated with data from the database in a dynamic fashion according to various
criteria, depending upon the particular application.

The description above with reference to various embodiments referred mainly
to a situation where the plug-in initiates communication with the database and received
replies. In accordance with certain embodiments of the invention, the plug-in module is
further configured to receive updates initiated, e.g. by the application server. For
instance, this may be implemented by allocating, in a communication protocol that
governs the communication between the plug-in module and the database, a first socket
for communications that are triggered by the plug-in module and a second socket for
communications that are not triggered by plug-in, say communications that are triggered
by the database module/ application server module.

In accordance with a specific example, communications that are
triggered by the application server may be updates of data that are displayed to the user.
For instance, if , in reply to a request, a given list of channels (that comply with certain
categories) are displayed to the user, and during the display period the database is
updated, say an additional channel (that complies with the specified category selection)
is updated in the database, then the application server may identify that an additional
item complies with the query that was previously applied to the database, and as a
result the new channel data may be extracted from the database and sent to the plug-in
(through, say, the second socket) and fed to the plug-in for updating the list of channels
that is displayed to the user.

The decision what data to transmit in response to a triggering event at the
application server, may vary depending upon the particular application. Thus, by way
of non-limiting example, advertisement data that is updated in the database and which
matches the content that is currently displayed to the user may be extracted , converted
to enriched XML format and fed to the plug-in for displaying to the user in the manner
discussed in detail above.

Consider, for example, the following enriched XML that is received from the

database in reply to a query
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<?xml version="1.0" encoding="UTF-8" ?>

<wtv:Change>Cooking
<wtv:add>Channel 10<wtv:add />
<wtv:add>Channel 17<wtv:add />
<wtv:add>Channel 30<wtv:add />
<wtv:add>Channel 19<wtv:add />

</wtv:Change>

This will result in displaying to the user (through the EPG) for the cooking
category the following list of channels: 10, 17, 30 and 19, and the user can select the
desired channel. Now, if during the display, the database is updated, say channel 19 is
deleted and new channel 23 is added, then a query that is periodically applied to the
database will identify the change and the application server will convert the reply into the

following enriched XML representation, as follows:

<?xml version="1.0" encoding="UTF-8" ?>

<wtv:change >Cooking
<wtv:add>Channel 23<wtv:add />
<wtv:del>Channel 19<wtv:del />

</wtv:change>

The resulting additional data will now be forwarded to the Plug-in and
will be converted to updated menu selection (through the EPG) for the following
channels 10, 17, 23, 30 (where as shown channel 19 is deleted and channel 23 is added).

It will also be understood that the system according to the invention may be a
suitably programmed computer. Likewise, the invention contemplates a computer
program being readable by a computer for executing the method of the invention. The
invention further contemplates a machine-readable memory tangibly embodying a
program of instructions executable by the machine for executing the method of the
invention.

The present invention has been described with a certain degree of particularity, but
those versed in the art will readily appreciate that various alterations and modifications may

be carried out, without departing from the scope of the following Claims:
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CLAIMS:

1. A method for dynamically manipulating categories through Electronic Program
Guide (EPG) for identifying at least a content of a channel displayable on a Media
Player (MP), comprising :

(a) providing a storage storing at least categories and reference to contents
associated with the categories;

(b) sending a request for at least one category according to a given criterion;

(¢) retrieving at least the requested categories from the storage, giving rise to
retrieved data and converting the retrieved data into enriched semi
structured information that includes category information readily
convertible to EPG representation;

(d) selecting for display at least one display category from among said retrieved
categories according to a display selection condition;

() converting the semi structured information into EPG representation that
includes the displayed at least one category, for displaying on the MP;

() applying a function on at least two of said displayed categories for
retrieving from the storage data identifying at least one channel of interest.

2. The method according to Claim 1, further comprising providing in the storage
device specifications associated with said categories and reference data, and further
comprising providing said MP's device specification and wherein said (c) further
comprising retrieving the categories that comply with said MP device specification and
wherein said (f) further comprising identifying at least one channel of interest that
complies with said MP device specification.

3. The method according to Claim 2, wherein said device specifications include
hardware device specifications.

4. The method according to Claim 3, wherein said hardware device specifications
include at least one member in a group that includes: device resolution, bit rate, aspect
ratio and frame rate.

S. The method according to Claim 2, wherein said device specifications include
software device specifications.

6. The method according to Claim 5, wherein said software device specifications

include at least one member in a group that includes: audio codec and video codec.
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7. The method according to Claim 1 wherein said semi structured information
being in the XML format.
8. The method according to Claim 7, wherein said enrichment being in a name
space area of XML.

9. The method according to Claim 7, wherein said categories being XML tags.
10.  The method according to Claim 1, wherein said function being a BOOLEAN
operator between at least two categories.
11.  The method according Claim 1, wherein said function being setting priority
order among at least two categories.
12.  The method according to Claim 1, further comprising pre-fetching data from the
storage for expediting performance.
13.  The method according to claim 1, wherein said retrieving is triggered by a
request from a client device.
14. The method according to claim 1, wherein the retrieving is triggered by a
request from said server.
15. A system for dynamically manipulating categories through a client device that
includes Electronic Program Guide (EPG) for identifying at least a content of a channel
displayable on a Media Player (MP) of said client device, comprising :
a storage storing at least categories and references to contents associated with the
categories;
the client device is configured to send a request for at least one category according
to a given criterion;
an application server configured to retrieve at least the requested categories from the
storage, giving rise to retrieved data and converting the retrieved data into enriched
semi structured information that includes category information readily convertible to
EPG representation;
the client device is configured to display at least one display category from among
said retrieved categories according to a display selection condition;
the client device is further configured to convert the semi-structured information into
EPG representation that includes the displayed at least one category, for displaying on
the MP;
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the client device is further configured to apply a function on at least two of said
displayed categories for retrieving from the storage data identifying at least one
channel of interest.
16.  The system according to Claim 15, further wherein the storage device includes
specifications associated with said categories and reference data, and wherein said client
is further configured to provide said MP's device specification and wherein said
application server is further configured to retrieve the categories that comply with said
MP device specification and for identifying at least one channel of interest that complies
with said MP device specification.
17. The system according to Claim 15, wherein said device specifications include
hardware device specifications.
18.  The system according to Claim 17 wherein said hardware device specifications
include at least one member in a group that includes: device resolution, bit rate, aspect
ratio and frame rate.
19.  The system according to Claim 15, wherein said device specifications include
software device specifications.
20. The system according to Claim 19, wherein said software device specifications
include at least one member in a group that includes: audio codec and video codec.
21. The system according to Claim 15, wherein said semi structured information
being in the XML format.
22.  The system according to Claim 21, wherein said enrichment being in a name
space area of XML.
23.  The system according to Claim 21, wherein said categories being XML tags.
24.  The system according to Claim 15, wherein said function being a BOOLEAN
operator between at least two categories.
25.  The system according to Claim 15, wherein said function being setting priority
order among at least two categories.
26.  The system according to Claim 15, wherein said client device further includes a
local storage and wherein said application server is further configured to pre-fetch
selected data from the storage for storing in said local storage, for expediting
performance.
27. The system according to Claim 15, wherein the retrieving is triggered by a

request from the client device.
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28. The system according to Claim 15, wherein the retrieving is triggered by a
request from the application server device.

29.  The system according to Claim 15, wherein the retrieving is triggered by a
request from the client device through a first socket opened in a communication
protocol between the client device and the application server, and further retrieving of
data is triggered by a request from the application server device through a second socket
opened in said communication protocol.

30.  The system according to Claim 15, wherein said client device is incorporated in

a set-top-box.

31. The system according to Claim 15, wherein said client device is incorporated
in a cellular telephone.
32. The system according to Claim 15, wherein said client device is incorporated

in a television set.

33. The system according to Claim 15, wherein said client device is incorporated
ina PDA.

34.  The method according to Claim 1, further comprising downloading content in
said channel of interest through a public network according to said identified data.

35.  The method according to Claim 1, further comprising downloading content in
said channel of interest through a private network according to said identified data.

36.  The method according to Claim 35, further comprising downloading content in
said channel of interest from a cache in a server forming part of said private network,
according to said identified data

37.  The system according to Claim 15, further configured to download content in
said channel of interest through a public network according to said identified data.

38.  The method according to Claim 15, further configured to download content in
said channel of interest through a private network according to said identified data.
39. The method according to Claim 38, further configured to download content in
said channel of interest from a cache in a server forming part of said private network,

according to said identified data.
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