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BROADCAST CAROUSEL SYSTEM ACCESS FOR REMOTE HOME
COMMUNICATION TERMINAL

FIELD OF THE INVENTION
This invention relates in general to subscriber television systems and, more

particularly, to the field of broadcast carousel systems.

DESCRIPTION OF THE RELATED ART

Cable television systems are now capable of providing many services in addition
to analog broadcast video. In implementing enhanced programming, the home
communication terminal (“HCT”), otherwise known as the set-top box, has become an
important computing device for accessing various video services. In addition to
supporting traditional analog broadcast video functionality, digital HCTs (or “DHCTs”)
now also support an increasing number of two-way digital services such as video-on-
demand.

A DHCT is typically connected to a communications network (e.g., a cable or
satellite television network) and includes hardware and software necessary to provide
various services and functionality. Preferably, some of the software executed by a DHCT
is downloaded and/or updated via the communications network. Each DHCT also
typically includes a processor, communication components and memory, and is connected
to a television or other display device. While many conventional DHCTs are stand-alone
devices that are externally connected to a television, a DHCT and/or its functionality may
be integrated into a television or other device, as will be appreciated by those of ordinary
skill in the art.

Some customer premises may feature a primary DHCT that is connected to a
communications network and a secondary DHCT that is not directly connected to such
network. In such customer premises, the primary DHCT may receive a video stream
from the communications network and may forward it to the secondary DHCT via a
wired or wireless connection. The secondary DHCT may be, for example, a portable
device that includes a display screen for displaying television presentations. The
secondary DHCT may only be able to provide a user with limited television services as
compared to a primary DHCT. For example, the secondary DHCT may be unable to

provide a user with an interactive program guide (IPG). Such limitation in the scope of
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television services may be due, for example, to the secondary DHCT’s more limited
memory and computing resources and/or to the limited bandwidth of the connection
between the two terminals. One possible solution for increasing the scope of services
provided by a secondary DHCT may be to increase its memory and computing resources.
Another possible solution may be to increase the bandwidth of the connection between
the primary and secondary DHCTs. However, such solutions are not cost effective.
Therefore, there exists a need for cost effective systems and methods that address the

above problems and/or other problems associated with secondary DHCTs.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention can be better understood with reference to the following drawings.
The components in the drawings are not necessarily drawn to scale, emphasis instead being
placed upon clearly illustrating the principles of the present invention. In the drawings, like
reference numerals designate corresponding parts throughout the several views.

FIG. 1 is a block diagram depicting a television services system in accordance with
one embodiment of the invention.

FIG. 2A is a flow chart depicting a non-limiting example of a broadcast carousel
system (BCS) access method that is implemented by a gateway device shown in FIG. 1,
in accordance with one embodiment of the invention.

FIG. 2B is a flow chart depicting a non-limiting example of a BCS access method
that is implemented by a gateway device shown in FIG. 1, in accordance with another
embodiment of the invention.

FIG. 3 is a flow chart depicting a non-limiting example of a BCS access method
that is implemented by a remote DHCT shown in FIG. 1, in accordance with one
embodiment of the invention.

FIG. 4 is a flow chart illustrating a data carousel method in accordance with one
possible embodiment of the invention, among others.

FIG. 5 is a block diagram depicting selected components of the gateway device
shown in FIG. 1 in accordance with one embodiment of the invention.

FIG. 6 is a block diagram depicting selected components of the remote DHCT
shown in FIG. 1 in accordance with one embodiment of the invention.

FIG. 7 is a block diagram depicting interactions between selected modules of the
gateway device and the remote DHCT shown in FIGS. 5 and 6, respectively, in

accordance with one embodiment of the invention.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the invention can be understood in the context of a
subscriber television system. In one embodiment of the invention, a gateway device
located at a customer premises provides a remote DHCT with access to carousel objects
that are broadcast repeatedly (e.g., cyclically) and unilaterally (i.e., not in response to
requests for the carousel objects) by a broadcast carousel system (BCS) server over a
communications network. The gateway device may itself be a DHCT that is configured to
provide television services via a television set to which the gateway device is coupled.

A carousel object that is provided by the gateway device to the remote DHCT may
include data and/or software. For example, a carousel object may include information
about a broadcast schedule for television presentations. Such information may be used by
a remote DHCT to provide an interactive program guide (IPG) to a user.

After receiving a request for a carousel object from the remote DHCT, the
gateway device receives the carousel object and forwards it to the remote DHCT. In this
manner, the remote DHCT does not need to store large amounts of data. Instead, data
may be provided to the remote DHCT as needed for providing a certain service.
Furthermore, by providing a remote DHCT with selected carousel objects as needed by
the remote DHCT, a lower bandwidth connection (wired or wireless) between the
gateway device and remote DHCT may be sufficient to sustain services provided by the
remote DHCT.

In the description that follows, FIG. 1 will provide an example of a system that
may be used to implement a BCS. Examples of methods for accessing a BCS by a remote
DHCT are illustrated in the flow charts of FIGS. 2-4. Finally, system components that
may be used to help implement a BCS access method are illustrated in FIGS. 5-7. Note,
however, that the invention may be embodied in many different forms and should not be
construed as limited to the embodiments set forth herein. Furthermore, all examples
given herein are intended to be non-limiting, and are provided in order to help clarify the
description of the invention.

Referring to FIG. 1, a television services system 100, according to one
embodiment of the present invention, comprises a plurality of servers including a first
content server 102 and a second content server 104 coupled to a BCS server 106. Each
content server may, in one embodiment, be dedicated to providing certain types of data or

software. For example, a content server may be dedicated to providing the latest versions
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of software applications to gateway devices and/or remote DHCTs. The BCS server 106
is also coupled to a communications network 130. One or more of the plurality of servers
may also be coupled to the communications network 130. The communications network
130 transports data available from the plurality of servers to a gateway device 500. The
gateway device 500 may be a DHCT that is configured to provide television services via a
television (not shown) to which the gateway device 500 is coupled. In an alternative
embodiment, the gateway device 500 may be dedicated to providing carousel objects to one
or more remote DHCTSs 600 located at the customer premises 120.

The BCS server 106 repeatedly broadcasts carousel objects over the
communications network 130. Such repetitive broadcasts are preferably made
unilaterally, i.e., not in response to requests for the objects. In one embodiment, the
gateway device 500 receives selected carousel objects broadcast by the BCS server 106
and provides them to a remote DHCT 600 in response to a request from the remote
DHCT 600. The remote DHCT 600 uses the objects received from the gateway device
500 to provide television services via a television 140.

The repetitive data broadcasts by the BCS server 106 may be achieved using, for
example, a broadcast data carousel mechanism that is defined in the Digital Storage
Media Command and Control (DSM-CC) specification ISC/IEC 13818-6 IS. The DSM-
CC standard was developed for the delivery of multimedia services and includes several
protocol areas addressing different application needs. In one possible implementation,
the BCS server 106 uses a DSM-CC User-to-User Object Carousel protocol to broadcast
objects.

FIG. 2A is a flow chart depicting a non-limiting example of a BCS access method
200 that is implemented by a gateway device 500 (FIG. 1) in accordance with one
embodiment of the invention. As indicated in block 201, a gateway device 500 receives a
request for a carousel object from a remote DHCT 600 (FIG. 1). The requested carousel
object is repeatedly (e.g., cyclically) broadcast by a BCS server 106 or a content server
102 or 104 (FIG. 1) to the gateway device 500 via a communications network 130 (FIG.
1). The communications network may be, for example, a cable television network or a
satellite television network, among others. In one embodiment, the object is repeatedly
broadcast over a plurality of communication channels. After receiving the request for the
carousel object, the gateway device 500 receives the requested carousel object (block
202) and transmits it to the remote DHCT 600 (block 203). The requested object may
have been broadcast to the gateway device 500 by a BCS server 106.
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In one embodiment, the gateway device 500 edits a carousel object prior to
transmitting it to the remote DHCT 600. A carousel object may be edited for various
reasons including, for example, the following:

a) to help restrict access by the remote DHCT 600 to only data to which the
remote DHCT 600 is authorized to receive;

b) to provide the remote DHCT 600 with data that is in a format that is better
suited for one or more software applications that are running on the remote DHCT 600;
and/or

¢) to provide the remote DHCT 600 with data that is in accordance with user
defined settings such as, for example, parental control settings.

FIG. 2B is a flow chart depicting a non-limiting example of a BCS access method
210 that is implemented by a gateway device 500 (FIG. 1) in accordance with another
embodiment of the invention. As indicated in block 211, a gateway device 500 receives
and caches objects that have been broadcast via the communications network 130 (FIG.
1). Subsequently, the gateway device 500 receives (block 212) a request for a carousel
object from a remote DHCT 600. In response to receiving the request, the gateway
device 500 transmits (block 213) the requested carousel object to the remote DHCT 600.

FIG. 3 is a flow chart depicting a non-limiting example of a BCS access method
300 that is implemented by a remote DHCT 600 (FIG. 1) in accordance with one
embodiment of the invention. As indicated in block 301, the remote DHCT 600 requests
a carousel object from a gateway device 500. Then, as indicated in block 302, the remote
DHCT 600 receives the requested carousel object from the gateway device 500. As
discussed above, the requested carousel object may be repeatedly broadcast by a BCS
server 106 or an application server 102 or 104 (FIG. 1) to the gateway device 500 via a
communications network 130 (FIG. 1).

FIG. 4 is a flow chart illustrating a data carousel method 400 in accordance with
one possible embodiment of the invention, among others. When a content server wishes
to broadcast data via the communications network 130, the content server initially
registers (block 401) with the BCS server 106. The BCS server 106 then creates a
hierarchical file system (block 402) with all respective data available from each content
server that is registered with the BCS server 106.

The BCS server 106 may start with a home directory such as, for example,
"BCS\", and each content server that has registered with the BCS server 106 may be

assigned a respective directory in this hierarchical file system. For example, if the first
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content server 102 and the second content server 104 register with the BCS server 106,
then, a first directory "\BCS\first content server\" under the home directory "\BCS\" may
be creatqd for the first content server 102, and a second directory "BCS\second content
server\" under the home directory "\BCS\" may be created for the second content server
104.

The first content server 102 and the second content server 104 may also create
subdirectories under their respective directories. For example, the first content server
may create a subdirectory "\BCS\first content server\first subdirectory\.” Additionally, a
content server may create and maintain a file under the respective directory for that
server. For example, the first content server 102 may create a file under its respective
directory (e.g., "\BCS\first content server\first file") or under a subdirectory (e.g.,
"BCS\first content server\first subdirectory\first file").

The BCS server 106 creates a directory index (block 403) of all data available
from the plurality of servers wishing to broadcast such data to the gateway device 500 via
the communications network 130. This directory index is repeatedly broadcast (block
404) to the gateway device 500 via the communications network 130 by the BCS server
106 to inform the gateway device 500 of data that is available from the plurality of
servers. A directory index may include channel information indicating where particular
data may be transported when the communications network 130 includes multiple
channels. Each content server may add any data to be broadcast to the gateway device
500 under a respective directory assigned to that server by the BCS server 106.

The directory index is updated as new servers register with the BCS server 106, as
old servers unregister with the BCS server 106, and as each content server modifies the
contents under its respective directory. For example, when a content server no longer
wishes to broadcast any data via the communications network 130, that server may
unregister with the BCS server 106 to remove the respective directory for that server from
the directory index. In addition to creating and modifying subdirectories and files under a
respective directory assigned by the BCS server 106, the content servers 102 and 104 may
delete subdirectories and files.

Preferably, upon receiving a directory index, the gateway device 500 caches it and
subsequently presents it (block 405) or a portion thereof to the remote DHCT 600 in
response to a request from the remote DHCT 600. The remote DHCT 600 selects a file
(block 406) from the directory index and communicates its selection to the gateway

device 500. The BCS server 106 and/or the content servers repeatedly broadcast (block
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407) the selected file, among other files, to the gateway device 500. The BCS server 106
may broadcast files using any of a number of possible broadcasting schemes. As a non-
limiting example, among others, one scheme may involve broadcasting certain files more
frequently than other files. The gateway device 500 receives the data of the selected file
from the periodic data broadcasts and forwards it (block 408) to the remote DHCT 600.
In this manner, only the portion of data that is requested by the remote DHCT 600 needs
to be cached by the gateway device 500 and transmitted to the remote DHCT 600, thereby
conserving memory resources of both terminals 500 and 600.

The blocks shown in FIG. 2-4 represent modules, segments, or portions of code
which include one or more executable instructions for implementing specific logical
functions or steps in a process. In an alternative implementation, functions or steps
depicted in FIGS. 2-4 may be executed out of order from that shown or discussed,
including substantially concurrently or in reverse order, depending on the functionality
involved, as would be understood by those of ordinary skill in the art.

The functionality provided by the methods illustrated in FIGS. 2-4, can be
embodied in any computer-readable medium for use by or in connection with a computer-
related system (e.g., an embedded system such as a modem) or method. In this context of
this document, a computer-readable medium is an electronic, magnetic, optical,
semiconductor, or other physical device or means that can contain or store a computer
program or data for use by or in connection with a computer-related system or method.
Furthermore, the functionality provided by the methods illustrated in FIG. 2-4 can be
implemented through hardware (e.g., an application specific integrated circuit (ASIC) and
supporting circuitry) or a combination of software and hardware.

FIG. 5 is a block diagram depicting a non-limiting example of a gateway device 500
in accordance with one embodiment of the invention. As shown in FIG. 5, the gateway
device 500 is a DHCT that is configured to provide television services via a television (not
shown) to which the gateway device 500 is coupled. The gateway device 500 includes a
communications interface 522 for receiving signals (video, audio and/or other data) from the
headend 110, at least one processor 524 for controlling operations of the gateway device
500, an output system 528 for driving the television 140 (FIG. 1), and a tuner system 525 for
tuning to a particular television service to be displayed. The tuner system 525 includes, in
one implementation, an out-of-band tuner for bi-directional quadrature phase shift keying
(QPSK) data communication and a quadrature amplitude modulation (QAM) tuner (in-band)
for receiving television signals. Carousels object that are broadcast by the BCS server

7



10

15

20

25

30

WO 2004/023697 PCT/US2003/025718

(and/or other servers) are preferably received by the out-of-band tuner. In another
embodiment, however, carousel objects may be received by the in-band tuner and/or by the
out-of-band tuner, depending on a desired implementation. A receiver 526 receives
externally-generated user inputs or commands from an input device such as, for example, a
remote control device. A home network interface 590 provides a communications interface
with a remote DHCT 600 (FIG. 1).

The processor 524, memory 530, output system 528, home network interface 590,
receiver 526, and tuner system 525 are coupled to a local interface 510. The local
interface 510 can be, for example but not limited to, one or more buses or other wired or
wireless connections. The local interface 510 may have additional elements, which are
omitted for simplicity, such as controllers, buffers (caches), drivers, repeaters, and
receivers, to enable communications. Further, the local interface may include address,
control, and/or data connections to enable appropriate communications among the
aforementioned components.

The processor 524 is a hardware device for executing software, particularly that
stored in memory 530. The processor 524 can be any custom made or commercially
available processor, a central processing unit (CPU), an auxiliary processor among
several processors associated with the gateway device 500, a semiconductor based
microprocessor (in the form of a microchip or chip set), or generally any device for
executing software instructions. When the gateway device 500 is in operation, the
processor 524 is configured to execute software stored within the memory 530, to
communicate data to and from the memory 530, and to generally control operations of the
gateway device 500 pursuant to the software.

The memory 530 can include any one or combination of volatile memory
elements (e.g., random access memory (RAM, such as DRAM, SRAM, SDRAM, etc.))
and nonvolatile memory elements (e.g., ROM, hard drive, tape, CDROM, etc.).
Moreover, the memory 530 may incorporate electronic, magnetic, optical, and/or other
types of storage media. Note that the memory 530 can have a distributed architecture,
where various components are situated remote from one another, but can be accessed by
the processor 524.

The software in memory 530 may include one or more separate programs, each of
which comprises an ordered listing of executable instructions for implementing logical
functions. In the example of FIG. 5, the software in the memory 530 includes a BCS

client application 532, a television service application 533, a service application proxy
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534, and a suitable operating system (O/S) 531. The BCS client application is responsible
for receiving carousel objects that are broadcast over the communications network 130.
The television service application 533 provides a user with a specific television service,
such as, for example, an interactive program guide. Although the gateway device 500
may include several television service applications, only one such application is shown to
simplify the description of the gateway device 500. The service application proxy 534
communicates with the BCS client application 532 on behalf of a television service
application running on the remote DHCT 600 (FIG. 1). The operating system 531
essentially controls the execution of other software, and provides scheduling, input-output
control, file and data management, memory management, and communication control and
related services.

Each of the above applications may be a source program, an executable program
(object code), a script, or any other entity comprising a set of instructions to be
performed. When an application is a source program, then it may be translated via a
compiler, assembler, interpreter, or the like, which may or may not be included within the
memory 530, so as to operate properly in connection with the O/S 531. Furthermore, an
application can be written as (a) an object oriented programming language, which has
classes of data and methods, or (b) a procedure programming language, which has
routines, subroutines, and/or functions.

A home network interface 590 is used for forwarding BCS data to a remote DHCT
600 (FIG. 1). The home network interface 590 may comprise, for example, a USB
(Universal Serial Bus), an Ethernet port (for connection to a computer), an IEEE-1394
connection, a serial port, a parallel port, a wireless radio frequency (RF) interface, and/or
an infra-red (IR) interface. In one possible implementation, the data export interface 590
may be coupled to a client device via an Ethernet hub.

FIG. 6 is a block diagram depicting a non-limiting example of a remote DHCT
600 in accordance with one embodiment of the invention. The remote DHCT 600
includes at least one processor 624 for controlling operations of the remote DHCT 600, a
memory 630 for storing data and software programs, and an output system 628 for
driving a display device (not shown). This display device may be a stand alone unit or
may be integrated with the remote DHCT 600. The remote DHCT 600 also includes a
home network interface 690 for providing a communications interface with and for

receiving BCS data from a gateway device 500 (FIG. 1). The processor 624, output
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system 628, memory 630, and home network interface 690 are coupled to a local interface
610.

The software in the memory 630 includes a BCS proxy application 632, a
television service application 633, and a suitable operating system (O/S) 631. The BCS
proxy application 632 provides the television service application with BCS data. The
BCS proxy application 632 receives requests for BCS data from, for example, the
television service application 633 and transmits messages to a service application proxy
534 (FIG. 5) in order to obtain the requested BCS data. The BCS proxy application 632
then receives the BCS data from the service application proxy 534 and forwards it to the
television service application 633, which may use the data to provide a service to a user.
For example, if the television service application 633 provides a user an interactive
program guide (IPG), then the requested BCS data may comprise television broadcast
schedule information that is presented via the IPG.

In one implementation, the television service application 633 may interact with
the BCS proxy application 632 in the same manner that the television service application
533 interacts with the BCS client application 532 (FIG. 5). In other words, the television
service application 633 may be identical to the television service application 533, and,
therefore, may not need to be specially programmed for the remote DHCT 600.

In another embodiment of the invention, the service application 633
communicates directly with the service application proxy 534 (FIG. 5) in order to request
BCS data. In yet another embodiment of the invention, the service application 633
communicates directly with the BCS client application 532 (FIG. 5) in order to request
BCS data.

FIG. 7 is a block diagram depicting interactions between selected modules of the
gateway device 500 and the remote DHCT 600. When the television service application
633 of the remote DHCT 600 requires a carousel object, it requests the file from the BCS
proxy 632 via an application programming interface (API). This request may be
performed via, for example, a function call 701. Requests and communications from one
application or functional element to another may be performed using other techniques and
still be within the scope of the present invention.

A function call is a request by an application to use a function. In general, the
function can be large and can perform a significant amount of processing, or it can be as
small as computing two numbers and returning the result. When applications are running,

they typically make many function calls to the operating system. A function call written
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in an application typically states the name of the desired function followed by any values
or parameters that have to be passed to the function. When the function is called, the
function is executed, and the results are returned as variables or pointers with new values.
A function may be written within an application, be part of an external library that is
combined with the application when it is compiled, or be contained in another
application, such as, for example, the operating system.

The function call 701 causes the BCS proxy 632 to transmit a message 702 to the
gateway device’s service application proxy 534 requesting the BCS data. This message
702 is transmitted via the remote DHCT’s home network interface 690, and is received by
the gateway device’s home network interface 590.

The home network interface 590 forwards this message 702 to the service
application proxy 534. After receiving the message 702, the service application proxy
534 requests the carousel object from the BCS client application 532 via an API. This
request may be performed via, for example, a function call 703. This function call 703
causes the BCS client 532 to extract the requested carousel object 710 from objects that
are received via the communications interface 522. The requested carousel object 710 is
then transmitted by the gateway device 500 to the remote DHCT 600 where it is used by
the television service application 633.

In an alternative embodiment of the invention, the television service application
633 does not use the BCS proxy 632 to request a carousel object. Instead, the television
service application 633 is configured to transmit a message requesting a carousel object to
the gateway device 500 via the home network interface 690. This message may be
received by the service application proxy 534 or by the BCS client 532, depending on the
particular implementation.

Each of the above mentioned applications comprises executable instructions for
implementing logical functions and can be embodied in any computer-readable medium
for use by or in connection with an instruction execution system, apparatus, or device,
such as a computer-based system, processor-containing system, or other system that can
fetch and execute the instructions.

It should be emphasized that the above-described embodiments of the present
invention are merely possible examples, among others, of the implementations, setting
forth a clear understanding of the principles of the invention. Many variations and
modifications may be made to the above-described embodiments of the invention without

departing substantially from the principles of the invention. All such modifications and
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variations are intended to be included herein within the scope of the disclosure and
present invention and protected by the following claims. In addition, the scope of the
present invention includes embodying the functionality of the preferred embodiments of
the present invention in logic embodied in hardware and/or software-configured

mediums.
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CLAIMS

What is claimed is:

1. A method for providing carousel objects to a remote digital home communication
terminal (remote DHCT) via a gateway device, the method comprising:

receiving at the gateway device a message from the remote DHCT
requesting a carousel object;

receiving at the gateway device the carousel object, wherein the carousel
object is repeatedly broadcast to the gateway device by a server
device over a communications network; and

transmitting by the gateway device the carousel object to the remote
DHCT, wherein the gateway device and the remote DHCT are

located at a customer premises.

2. The method of claim 1, wherein the step of receiving the carousel object is

performed before the step of receiving the message from the remote DHCT.

3. The method of claim 2, further comprising:
caching the carousel object prior to the step of receiving the message from

the remote DHCT.

4. The method of claim 1, wherein the carousel object is repeatedly broadcast to the
gateway device using a Digital Storage Media Command and Control (DSM-CC)

User-to-User Object Carousel protocol.

5. The method of claim 1, wherein the carousel object is repeatedly broadcast to the

gateway device over a plurality of communication channels.

6. The method of claim 1, further comprising:
editing the object prior to the step of transmitting the object.

7. The method of claim 1, further comprising:
receiving at the gateway device a directory of carousel objects that are

available.
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The method of claim 7, wherein the directory comprises file listings organized in a

hierarchical manner.

The method of claim 1, wherein the carousel object comprises electronic program
guide (EPQG) data.
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A Content Server Registers With A DCS
Server

S

'

The DCS Server Creates A Hierarchical
File System

'

The DCS Server Creates A Directory Index

l

The DCS Server Periodically Broadcasts
The Directory Index To A Gateway Device

l

The Gateway Device Presents The
Directory Index To A Remote DHCT

l

The Remote DHCT Selects A File

Y

The DCS Server Periodically Broadcasts
The Selected File To The Gateway Device

l

The Gateway Device Receives And
Forwards The Selected File To The
Remote DHCT

FIG. 4
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