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ASSOCIATION AND REFERENCING OF
TELEVISION SERVICES SIMULCAST IN
DIFFERENT FORMATS

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is a divisional of U.S. Patent appli-
cation entitled, “System for Providing Alternative Services,”
having Ser. No. 09/542,484, filed Apr. 3, 2000, which is
incorporated by reference in its entirety.

FIELD OF THE INVENTION

[0002] This invention relates in general to the field of tele-
vision systems, and more particularly, to the field of providing
services in television systems.

BACKGROUND OF THE INVENTION

[0003] Historically, television services have been com-
prised of analog broadcast audio and video signals. Cable
television systems now receive broadcasts and retransmit
them with other programming to subscribers over land-line
networks, typically comprising fiber optic cable and/or
coaxial cable. With the recent advent of digital transmission
technology, cable television systems are now capable of pro-
viding much more than the traditional analog broadcast
video. In addition, two-way and advanced one-way commu-
nications between a subscriber and a cable system headend
are now possible.

[0004] Inimplementing enhanced programming, the home
communication terminal (“HCT”), otherwise known as the
settop box, has become an important computing device for
accessing video services and navigating a subscriber through
a maze of services available. In addition to supporting tradi-
tional analog broadcast video functionality, digital HCTs (or
“DHCTs”) now also support an increasing number of services
which are not analog, but rather digital; are not basic broad-
cast, but rather two-way communication such as video-on-
demand; and are not basic video, such as e-mail or web
browsers. These are all in addition to the host of other televi-
sion services which are increasingly being demanded by con-
sumers, examples of which include audio and audio/visual
programming, advanced navigation controls, impulse pay-
per-view technology, and on-line commerce. In addition to
the interactive services, the increased bandwidth available
through a digital television system has made it possible for a
subscriber to have access to hundreds, or even thousands, of
channels and/or services. Thus, in order to provide these more
powerful and complex features, the simple conventional
channel abstractions need to be extended beyond those which
have traditionally been provided.

[0005] Each HCT or DHCT (collectively hereinafter
“DHCT™) is typically connected to a cable or satellite televi-
sion network. The DHCTs generally include hardware and
software necessary to provide the functionality of the digital
television system at the client’s site. Preferably, some of the
software executed by a DHCT is downloaded and/or updated
via the cable television network. Each DHCT typically
includes a processor, communication components and
memory, and is connected to a television or other display
device, such as a personal computer. While many conven-
tional DHCTs are stand-alone devices that are externally
connected to a television, a DHCT and/or its functionality
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may be integrated into a television or personal computer, as
will be appreciated by those of ordinary skill in the art.

[0006] Because many separate services may be offered by a
single cable television service provider to each individual
subscriber, including television viewing channels as well as
other applications, there is a need for the DHCT to not only be
able to provide each service that the cable television system
provider offers but also be able to flexibly control access to
services that are denoted as premium services. In addition,
certain television programs can now be broadcast in advanced
formats, such as in high definition television (HDTV) format;
however, there is currently no mechanism for efficiently han-
dling such advanced formats to effectively integrate them into
systems which must also continue supporting older formats.

SUMMARY OF THE INVENTION

[0007] Briefly described, the preferred embodiment of the
present invention provides a system for providing alternative
services in a television system. In one implementation, a
subscriber is provided an alternative service upon attempting
to access an unauthorized service, thereby providing a frame-
work for efficient control of conditional access and enhanced
services. In addition, in one implementation, user device limi-
tations or variations are handled conveniently through the
same multi-purpose system for providing alternative ser-
vices.

[0008] According to one implementation, a client device
receives from a server device and stores in client device
memory a service database and an authorization database.
The service database comprises references to a plurality of
services and reference to a plurality of corresponding chan-
nels, and said authorization database comprises a list of
authorizations individual to said subscriber or DHCT and
corresponding to said plurality of services. The client device
accesses the service database when the subscriber attempts to
access a desired channel to determine a first service corre-
sponding to the desired channel. After learning which service
corresponds to the desired channel, the client device then
determines whether the subscriber is authorized for that first
service according to the authorization database and presents
the first service to the subscriber on a display device if the
authorization database reveals that the subscriber is autho-
rized for the first service. However, the client device will
present an alternative service according to the service data-
base if the subscriber is unauthorized to receive the first
service.

[0009] Inanother implementation of the present invention,
the client device provides a subscriber an alternative service
upon a subscriber’s attempt to access a service misconfigured
or unsuited for the subscriber’s equipment, such as a display
device coupled to said client device, or the client device itself.
In this embodiment, in addition to mapping alternative ser-
vices to certain services in the service database, the service
database includes information for each service regarding a
required viewing configuration, such as a high definition tele-
vision format. In much the same way as above, the client
device automatically provides the appropriate formatted ver-
sion of services.

[0010] Other objects, features, and advantages of the
present invention will become apparent to one with skill in the
art upon examination of the following drawings and detailed
description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The invention can be better understood with refer-
ence to the following drawings. The components in the draw-
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ings are not necessarily 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.

[0012] FIG. 1 is a block diagram of a cable television sys-
tem in accordance with one preferred embodiment of the
present invention.

[0013] FIG. 2 is a block diagram of a DHCT with compo-
nents and applications shown in various memories with
related equipment in accordance with the preferred embodi-
ment of present invention depicted in FIG. 1.

[0014] FIG. 3 is a diagram of selected components located
in the headend and DHCT of the cable television system
shown in FIG. 1.

[0015] FIG. 4 is a diagram of one example of a service and
channel mapping scheme stored in memory of the DHCT
shown in FIG. 2.

[0016] FIGS. 5 and 6 comprise a flowchart representation
of' the alternative service scheme implemented by the DHCT
shown in FIG. 2.

[0017] FIG. 7 is a diagram of another example of an alter-
native service scheme stored in memory of the DHCT shown
in FIG. 2.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0018] FIG. 1 is a block diagram of a cable television sys-
tem 10 including a headend 11 for receiving television sig-
nals, such as satellite television signals, and converting the
signals into a format for transmitting the signals over the
system 10. The transmitted signals can, for example, be radio
frequency (RF) signals or optical signals, as shown, transmit-
ted over fiber optic cable 12. When the optical signals are
transmitted by the headend 11, one or more optical nodes 13
are included in the system 10 for converting the optical sig-
nals to RF signals that are thereafter routed over other media,
such as coaxial cables 14. Taps 15 are provided within the
cable system 10 for splitting the RF signal off, via cables 17,
to subscriber equipment such as DHCTs 16, cable-ready tele-
vision sets, video recorders, or computers. Thus, headend 11
is connected through a network 20 to multiple DHCTs 16.

[0019] FIG. 2 is a block diagram illustrating the DHCT 16
and other system equipment. The DHCT 16 is typically situ-
ated within the residence or business of a subscriber. It may be
integrated into a device that has a display 21, such as a
television set, or it may be a stand-alone unit that couples to an
external display 21, such as a display included with a com-
puter or a television, and that processes media transported in
television signals for presentation or playback to a subscriber
(user of the DHCT). The DHCT 16 preferably comprises a
communications interface 22 for receiving the RF signals,
which can include media such as video, audio, graphical and
data information, from the tap 15 and for providing any
reverse information to the tap 15 for transmission back to the
headend 11 (FIG. 1). The DHCT 16 further includes a pro-
cessor 24 for controlling operations of the DHCT 16, includ-
ing a video output port such as an RF output system 28 for
driving the display 21, a tuner system 25 for tuning into a
particular television channel to be displayed and for sending
and receiving data corresponding to various types of media
from the headend 11. The tuner system 25 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 for
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receiving television signals. Additionally, DHCT 16 includes
a receiver 26 for receiving externally-generated information,
such as subscriber inputs or commands for other devices. The
DHCT 16 may also include one or more wireless or wired
communication interfaces, also called ports, for receiving
and/or transmitting data to other devices. For instance, the
DHCT may feature USB (Universal Serial Bus), Ethernet (for
connection to a computer), IEEE-1394 (for connection to
media devices in an entertainment center), serial, and/or par-
allel ports. The subscriber inputs may, for example, be pro-
vided by a computer or transmitter with buttons or keys
located either on the exterior of the terminal or by a hand-held
remote control device 27 or keyboard that includes sub-
scriber-actuated buttons.

[0020] Inone implementation, a memory portion 29 of the
DHCT 16 includes flash memory 31 and dynamic random
access memory (DRAM) 32 for storing the executable pro-
grams and related data components of various applications
and modules for execution by the DHCT 16. Both the flash
memory 31 and the DRAM memory 32 are coupled to the
processor 24 for storing configuration data and operational
parameters, such as commands that are recognized by the
processor 24.

[0021] Basic functionality of the DHCT 16 is provided by
an operating system 33 that is contained in flash memory 31.
One or more programmed software applications, herein
referred to as applications, are executed by utilizing the com-
puting resources in the DHCT 16. The application executable
program stored in FLASH memory 31 or DRAM memory 32
is executed by processor 24 (e.g., a central processing unit or
digital signal processor) under the auspices of the operating
system 33. Data required as input by the application program
is stored in DRAM memory 32 and read by processor 24 from
DRAM memory 32 as need be during the course of applica-
tion program execution. Input data may be data stored in
DRAM memory 32 by a secondary application or other
source, either internal or external to the DHCT 16, or possibly
anticipated by the application and thus created with the appli-
cation program at the time it was generated as a software
application program, in which case it is stored in FLASH
memory 30. Data may be received via any of the communi-
cation ports of the DHCT 16, from the headend 11 via the
DHCT’s network interface (i.e., the QAM or out-of-band
tuners) or as subscriber input via receiver 26. A type of input
data fulfills and serves the purpose of parameters as described
below. Data generated by an application program is stored in
DRAM memory 32 by processor 24 during the course of
application program execution.

[0022] Availability, location and amount of data generated
by a first application for consumption by a secondary appli-
cation is communicated by messages. Messages are commu-
nicated through the services of the operating system, such as
interrupt or polling mechanisms or data sharing mechanisms
such as semaphores.

[0023] The operating system 33 operates a broadcast file
system (BFS) client module 41. The BFS client 41 is in
constant communication with a similar module on the server
side (BFS server 55 in FIG. 3) in the headend 11. This BFS
system 41, 55 provides a mechanism for delivering various
types of media or data from a group of servers to a client such
as the DHCT 16 attached to the network 10. This data can
contain practically any type of information. Applications on
both the server and the client can access the data via the BFS
in a similar manner to a file system found on disk operating
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systems. The DHCT 16 does not typically have enough
memory resources to store all the data that is capable of being
broadcast from the BFS server 55. Even ifthe DHCT 16 could
store all the data, there is no guarantee that the DHCT 16
would receive an error-free copy of the data in a single trans-
mission. In some implementations of a broadcast environ-
ment, the DHCT 16 does not request that a server re-send any
data that was missed and received in error. Also, since the data
is being sent to many similar DHCTs 16, it is prohibitive in
some implementations to require that the server re-send
missed data to each DHCT 16 that requests it. To ensure that
all DHCTs 16 are able to receive an error-free copy of the
data, a BFS server 55 (shown in FIG. 3) repeatedly sends the
data over a period of time in a cyclical fashion so that the
DHCT 16 that is interested in the data may receive it only
when it is required. Thus, the BFS client 41 is the module in
the DHCT 16 that receives the broadcast from the BFS server
55. Consequently, in some implementations, if the DHCT
data has an error, as detected by error detection circuitry or
mechanisms in DHCT 16, the BFS client 41 waits for the next
broadcast of the data to receive any data that it may need.
[0024] The BFS 41, 55 is implemented to appear to appli-
cations as a standard hierarchical file system that is common
in computer operating systems. The underlying mechanism
for transporting files from a headend server 11 to a DHCT 16
relies on a broadcast data carousel mechanism (not shown)
that in a preferred embodiment is compliant with the carousel
channel specification of the ISO MPEG-2 (Motion Picture
Experts Group—Second Standard) entitled Digital Storage
Media—Command and Control (DSM-CC). Uniform
resource locators (URL) specify “bfs:” as the protocol iden-
tity files on the carousel.

[0025] Also contained in flash memory 31 is a navigator
application 35, which provides a navigation framework for
the subscriber to access services available on the cable sys-
tem. Examples of the services include, in one implementa-
tion, watching television and pay-per-view events, listening
to digital music, and an interactive program guide, each of
which is controlled through separate applications in flash
memory 31. The navigator 35 also allows users to access
various settings of the DHCT 16, including volume, parental
control, VCR commands, etc.

[0026] Watch TV 42 and Pay-Per-View (PPV) 44 are resi-
dent applications in flash memory 31. Watch TV 42 enables a
user to simply “watch television” while PPV 44 enables view-
ing of premium television services. These applications,
because they are in flash memory 31, are always available to
the subscriber and do not need to be downloaded each time
the DHCT 16 initializes.

[0027] The flash memory 31 also contains a platform
library 36. The platform library 36 is a collection of function-
ality useful to applications, such as a Timer Manager, Com-
pression Manager, a HTML Parser, Database Manager, Wid-
get Toolkit, String Managers, and other utilities (not shown).
These utilities are accessed by applications as necessary so
that each application does not have to contain these utilities
thus resulting in memory consumption savings and a consis-
tent user interface.

[0028] A Service Application Manager (SAM) provides a
model in which the subscriber can access services available
on the system. A service consists of an application to run and
a parameter, such as data content, specific to that service. The
SAM handles the lifecycle of the applications on the system,
including the definition, initiation, activation, suspension and
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deletion of services they provide and the downloading of the
application into the DHCT 16 as necessary. Many services
can be defined using the same application component, with
different parameters. The SAM includes a SAM server 56
(FIG. 3) inheadend 11 and a SAM client 37 in the DHCT 16.
The SAM client 37 (hereinafter referred to as SAM 37) is a
part of the platform 36. As a non-limiting example, an appli-
cation to tune video programming could be executed with one
set of parameters to view HBO and a separate set of param-
eters to view CNN. Each association of the application com-
ponent (tune video) and one parameter component (HBO or
CNN) represent a particular service that has a unique service
D.

[0029] Inan alternate embodiment, the same parameter can
be invoked by different applications. For instance, HBO can
be viewed in a conventional manner or with an application
that provides service enhancements for an additional pur-
chase fee. Examples of aggregate functionality included as
service enhancements include: the right to record and save the
service to a storage device (a.k.a right to copy); the right to
pause, stop, resume play, rewind and fast-forward on a real-
time basis when DHCT 16 contains internally or externally a
media recording device with storage capabilities (but without
the right to keep a permanent copy in storage); and the right to
receive the service in superior audio quality such as Dolby
AC-3 rather than in stereo. Thus, the SAM 37 provides a
subscriber alternative versions of the same service, each a
service enhancement with aggregate functionality. When the
subscriber initially activates a service, the SAM 37 attempts
to first provide the most-enhanced service to the subscriber
before providing a less-enhanced or basic service based on
the subscriber’s authorization status. A service enhancement
is authorized to a subscriber upon the subscriber purchasing
the service enhancement as a subscription or a one-time
period (i.e., pay per view) for a purchase fee. It a subscription
of'the alternate enhanced service is purchased, then each time
the authorized subscriber accesses the service, the service is
rendered with the authorized aggregated functionality. If the
most-enhanced service is not authorized to the subscriber,
then the SAM 37 attempts to provide a less-enhanced service
or a basic service. In much the same way as described herein,
the client device automatically provides the appropriate ver-
sion of the enhanced services based on the subscriber’s autho-
rization status.

[0030] Various application clients can be downloaded into
DRAM 32 via the BFS or other means, such as TCP/IP, at the
request of the SAM 37. An application client is the portion of
anapplication that executes on the DHCT 16 and provides the
application’s services to the subscriber typically through a
graphical user interface. The applications that are stored in
the DRAM 32 may be applications that are loaded when the
DHCT 16 initializes or are applications that are downloaded
to the DHCT 16 upon a subscriber-initiated command using
an input device such as the remote 27. In this non-limiting
example, as shown in FIG. 2, DRAM 32 contains the follow-
ing application clients (hereinafter referred to as “application
(s)”): a video-on-demand application (VOD) 43, and an
e-mail application 45. It should be obvious to one with ordi-
nary skill in the art that these applications are not limiting and
merely serve as examples for this present embodiment of the
invention.

[0031] The applications shown in FIG. 2 and all others
provided by the cable system operator are top level software
entities on the network for providing services to the sub-
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scriber. In one implementation, all applications executing on
the DHCT 16 work with the navigator 35 by abiding by
several guidelines. First, an application must utilize and
implement the SAM 37 for provisioning, activation, and sus-
pension of services. Second, an application must share DHCT
16 resources with other applications and abide by the
resource management policies of the SAM 37, the operating
system 33, and the DHCT 16. Third, an application must
handle all situations where resources are unavailable without
navigator 35 intervention. Fourth, when an application loses
service authorization while providing a service, an applica-
tion should suspend the service. The navigator 35 will reac-
tivate an individual service application when it later becomes
authorized. Finally, an application must be configured so it
does not have access to certain user subscriber input keys that
are reserved by the navigator 35 (i.e., power, channel +/—,
volume +/-, etc.). However, without any limitations to the
aforementioned, in certain circumstances certain applications
during the course of program execution may reach a machine-
state in which input keys that would ordinarily be reserved
may be employed for input by the application but only during
that particular machine-state. For instance, an application
may display a user interface that specifically requests input or
selection from the subscriber in which one or more of the
reserved keys are used momentarily during that machine-
state.

[0032] FIG. 3 is a diagram of the cable television system of
FIG. 1 including selected components located in the headend
of the cable television system and a layered view of selected
elements in the DHCT. In the implementation shown, the
headend 11, includes multiple application servers 51, 51', 51"
that are responsible for provisioning the services provided by
the application and for providing the content or data needed
by the DHCT 16, which is discussed in more detail below. A
series of application servers 51 are connected to a digital
network control system 53 via an Ethernet connection 52 such
as a 10BaseT or a 100BaseT. An application server manager
(not shown) may be included to serve as a registry for all
application servers 51 residing on the system headend 11.
Through the application server manager graphical user inter-
face (GUI), the GUI for all application servers 51 can be
accessed.

[0033] The digital network control system (DNCS) 53 pro-
vides complete management, monitoring, and control of the
network’s elements and broadcast services provided to sub-
scribers. The DNCS 53 includes the definitions of sources,
digital storage media command and control (DSM-CC) user-
to-network configuration of DHCTs in the network 20 and
conditional access management. The application server 51
communicates via the Ethernet 52, through an operational
system 54, to the SAM server 56 contained on the DNCS 53.
The application server 51 defines a particular application to
the SAM server 56, and the SAM server 56 instructs the BFS
server 55 to add the particular application’s executable code
and possibly one or more data components related to the
service to the carousel (not shown) for distribution to the
various DHCTs of the network 10. The SAM server 56 pro-
vides various features for each application that directs its
execution in the network 20. In preparation to introduce the
application, the SAM server 56 also provides a mapping from
the display channel number presented to the subscriber to the
service, and vice versa, including the capability to have one
service on a channel for a specified time and another service
on that channel for a different specified time. The SAM server
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56 additionally provides an interface on the SAM server 56 to
specify service-related data, and the SAM client 36 on the
DHCT 16 provides an interface to access this information
efficiently. The SAM server 56 contains information and con-
figuration data whereby applications and services on the
DHCT 16 can be activated and suspended remotely by the
SAM server 56 by a signaling message.

[0034] Continuing with FIG. 3, the DHCT 16 receives the
service information from the SAM server 56 when the DHCT
16 is initially powered-up or when an update message is
initiated by the headend 11 denoting a change in existing
services. Uponreceiving the service information, the SAM 37
resident in the DHCT 16 interprets this information and stores
it in SAM database 40 (shown in FIG. 2).

[0035] FIG. 4 is a diagram of one example of a channel
mapping scheme stored in memory of the DHCT 16 shown in
FIG. 2. The service information is, in one implementation, a
collective term including a channel table 61 and a service
table 62. The channel table 61 is a mapping of each channel to
which the subscriber may tune the DHCT 16 to the service
provided on that channel. The service table 62 is a list of each
individual services offered by the cable television system
provider as configured by the SAM server 56. Thus, the
system operator may configure the channel line-up by setting
the various channels in channel table 61 to point 63 to the
various services in the service table 62. In this non-limiting
example, Channel 1 may be mapped by the SAM server 56 to
the ABC service, Channel 2 may be mapped to the CBS
service, Channel 3 may be mapped to the NBC service, and so
on. Thus, when the subscriber initiates a command via the
remote 27 to view channel 1, the navigator 35 accesses the
SAM 37 to determine what service corresponds to channel 1.
The SAM 37 accesses the SAM database 40 and determines
that channel 1 corresponds to the ABC service and returns that
information to the navigator 35. After authorization, as dis-
cussed below, the navigator 35 instructs the SAM 37 to acti-
vate the ABC service, provided by the watch TV application.
Upon receiving that message, the watch TV application uses
the operating system 33 to set the tuner system 25 to tune the
ABC source specified as the parameter in the ABC service,
for rendering the service to the subscriber, in this case the
presentation of video and audio on the display 21.

[0036] A subscriber is generally able to navigate on any
individual channel of all the channels available by the DHCT
16 for viewing the corresponding service mapped to that
channel as denoted by the channel mapping table contained in
the SAM database 40. However, it is also generally under-
stood that a subscriber may or may not subscribe to each
individual service provided or offered by the cable television
systems operator. The DHCT 16 contains in DRAM 32 an
authorization database 47 containing the authorizations of all
services for the subscriber utilizing that specific DHCT 16.
The authorization database 47 is periodically updated by the
headend 11 to denote any changes in the subscriber’s avail-
able services.

[0037] Authorization information can be specified using
the SAM server 56 for each service in the service table. This
information can include a conditional access “key” specific to
the system that can be delivered to specific DHCTs 16 in a
secure manner and processed by a security processor (not
shown) and/or conditional access components (not shown)
housed in DHCT 16. Italso can include an alternate service to
use if the given service is not authorized. As an example, the
service table 62 contains pointers 64, 65, 66 routing a service
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to a different service other than the first service so that the
second or subsequent service is an alternative to the first
service which may be prohibited to an individual subscriber.

[0038] Withadditional reference to FIGS. 5and 6,the SAM
37 and the navigator 35, in this non-limiting example, imple-
ment the service activation using an alternative service
scheme 80 in the following manner. If a subscriber attempts to
tune the DHCT 16 to channel 9, as in step 82, the subscriber
inputs that command to the DHCT 16 via the remote 27. The
navigator 35 will eventually receive the input command from
the remote and query the SAM 37 to learn what service is
linked to channel 9 as requested by the subscriber, as in step
84. The SAM 37 accesses the SAM database 40 to read the
channel table 61 to determine which service is referenced to
channel 9 in channel table 61, as in step 86. In this example,
the SAM 37 reports to the navigator 35, as depicted in step 88,
that the service Watch TV+HBO is mapped through pointer
63 a to channel 9 in the channel table 61. The navigator 35
next requests of SAM 37, as in step 90, whether the Watch
TV+HBO service is authorized to the individual subscriber
making the request. The SAM 37, in step 92, accesses the
service table 62 to determine, in step 94, if a conditional
access or authorization “key” is defined for HBO. If no key is
defined for HBO, SAM 37 activates the service, as in step 96.
If an authorization key is defined for HBO, SAM 37 uses that
“key,” as in step 98, to ask the operating system 33 to check
the authorization database 47 to determine whether the Watch
TV+HBO service is authorized to the subscriber, as depicted
in step 100. If; in this non-limiting example, the subscriber is
authorized to view Watch TV+HBO, SAM 37 reports this fact
to the navigator 35 and the service is activated, as shown in
step 102. However, if the subscriber is not authorized for the
service (Watch TV+HBO), SAM 37 reports this facts to the
navigator as well, as in step 104.

[0039] The navigator 35 may then present the subscriber
with several options that range from either a denial of service,
an opportunity to purchase the service, or a routing to an
alternative service (which may include a service offering
purchase of the first service). Traditionally, the simplest solu-
tion is to merely present an unauthorized message screen to
the user on channel 9 denoting that the subscriber has not paid
or purchased that particular service. The navigator 35 may
also be configured to present the subscriber an opportunity to
purchase the prohibited service, in this case, HBO, eitheras a
subscription or a one-time fee similar to pay per view by
inputting commands through the remote 27 to acknowledge
the purchase of the HBO service. Such an opportunity may be
provided through a “purchase HBO” service available as an
alternative service, as discussed below. In providing the sub-
scriber the opportunity to purchase the prohibited service, the
navigator 35 may present descriptive information about the
individual service features and functions as a marketing
attempt to entice the subscriber to purchase the prohibited
service.

[0040] As stated above, a service, in an alternate embodi-
ment, may also be provided in one of a multiplicity of alter-
nate service modes, each mode corresponding to an alternate
service with aggregate functionality. A subscriber that pur-
chases an enhanced version of the service is authorized to
receive the respective enhanced version of the service. A
service provided in a multiplicity of alternate service modes
can be rendered through SAM 37 with different respective
applications for each enhanced version of the service or com-
binations of different multiple versions of enhancements.
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Alternatively, a single application can render one or more, or
possibly all enhanced versions of the service by querying the
subscriber’s authorizations as previously described.

[0041] Navigator 35 may also automatically use the SAM
37 to activate and present the subscriber an alternative ser-
vice, as in step 106, for the subscriber to view which may
either be a service already in the subscriber’s viewing plan or
an alternative service that is more economical or currently
available as opposed to the prohibited service. Alternatively,
an enhanced version of the service may be presented to the
subscriber for purchase as either for a subscription fee or a
one-time period fee similar to pay per view. Continuing the
non-limiting example, when the navigator 35 determines that
the Watch TV+HBO service is not authorized, it queries the
SAM 37 to determine if there is an alternate service, as in step
108. The SAM 37, in step 110, checks its database 40 and
determines that the alternative service is the Encore service,
as in step 112. In this case the navigator 35 repeats the autho-
rization query with the SAM 37 for the Encore service, and if
it is authorized presents the service by activating it using the
SAM 37, as in step 102. The transition from the HBO service
viaroute 64 may be automatic or transparent to the subscriber,
with the possible exception of the identification that the tran-
sition of the services has occurred. However, if the Encore
service is also not authorized, the SAM 37 will report this fact
to the navigator 35 after accessing the authorization database
47, as in step 104. The navigator 35 will then ask for an
alternate service to the Encore service, and continue until an
authorized alternate service is reported by the SAM 37 (steps
90-112). Continuing with this non-limiting example, if the
subscriber is not authorized for the Pay-Per-View alternate
service (the alternative service to Encore referenced by
pointer 65), the service table may route or may point to a
default barker service via pointer 66 which generally informs
the subscriber that channel 9 is not a service option available
to that subscriber within his or her viewing plan. [f none of the
alternate services are authorized, the navigator 35 will display
adefault unauthorized service message to the subscriber, as in
step 114. It should be apparent to one of ordinary skill in the
art that the routing of services is not confined to movie ser-
vices or channels, but rather that the routing of one service to
another may be configured by the system operator at the
headend 11 so that similar services may be routed from ser-
vices that are either premium channels or more desirable
services at premium prices.

[0042] Inan alternative embodiment, the DHCT 16 may be
programmed or configured to properly present data to a dis-
play 21 configured for high definition television (“HDTV™).
A problem with channel mapping arises with the advent of
HDTV for subscribers who may or may not have HDTV
viewing capabilities. FIG. 7 is a diagram of alternative ser-
vices where the alternative services are different viewing
formats rather than different services altogether as discussed
above.

[0043] A subscriber identifies with the navigator 35, using
an interactive settings GUI, such as a configuration setting,
the type of television set display 21 that is connected to the
DHCT 16, such as an HDTV or a standard television
(“STV?”). In normal operation, SAM 37 is informed of dual or
multiple carried services or programs through the service
information 61, 62 that identifies the services. Multiple SAM
37 services for the different programming configurations
(such as for HDTV and STV) are defined and transmitted
throughout the network 20.
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[0044] In one embodiment, the channel line-up exposed to
a subscriber is automatically composed for and limited to the
subscriber’s display type. The application that displays pro-
gram data to the subscriber for viewing selection (hereinafter
referred to as the interactive program guide (IPG) (not shown)
is provisioned to limit display of program data to only those
channels compatible to the subscriber’s TV format. Thus, the
IPG must retrieve from the SAM 37 which channels or pro-
grams are available to the subscriber based on the subscriber’s
TV format. The navigator 35 using the SAM 37 also limits the
subscriber to tuning to only those channels that are suitable to
the subscriber’s display type.

[0045] In an alternative embodiment, the navigator 35
allows a subscriber to request display of any channel and the
alternate service authorization mechanism described previ-
ously is used to activate the service that provides the appro-
priate format. A conditional access “key” is defined for the
HDTYV format, and embedded in the service definition for
HDTYV services. Those services are mapped to the channels.
The alternate service for each of the HDTV services is the
standard format service. Thus, if a subscriber has an STV
display 21 but attempts to tune to an HDTV service, the
navigator 35 and SAM 37 use the alternate service mecha-
nism described earlier to ultimately activate the standard ser-
vice.

[0046] FIG. 7 is a diagram of an example of channel map-
ping scheme stored in memory of the DHCT 16 shown in FIG.
2 which depicts routing between HDTV and STV formats.
The system operator at the headend 11 may map channels 63
between the channel table 61 and the service table 62 such
that some of the services 62 are programmed for HDTV and
others are not. The SAM 37 includes a “multiple-feed
attribute” bitmap where a “one” value in the bit correspond-
ing to a service indicates a multiple-carried service. A list of
pointers 63, organized in sequential order, contain pointers to
a service table 62 corresponding to the channels in the chan-
nel table 61. The service table 62 may contain information
pertaining to the number of feeds, respective source 1Ds, and
respective picture format. As a result, the mapping 63 to the
channel table 61 may be such that, in normal operation, the
subscriber is otherwise presented viewing of channels that are
programmed in HDTV format even though the subscriber’s
television is not capable of viewing that type of service, which
could result in system failure or improper operation. How-
ever, if the subscriber configures the DHCT 16 for the type of
television set 21 that is connected to the DHCT 16, navigator
35 and SAM 37 will transparently tune to the services of the
appropriate format. As a result, each time the subscriber
attempts to tune a channel in the channel table 61 that is
mapped 63 to a service in the service table 62 which is
programmed in HDTV format, the alternative service map-
ping may automatically route the service from the HDTV
format to STV format which the subscriber’s display 21 may
be able to show.

[0047] As a non-limiting example, as shown in FIG. 7, ifa
subscriber desires to watch CNN, which is a multi-carried
program, the subscriber may choose to input channel 4 into
the remote 27. If the subscriber has pre-configured the DHCT
16 for a STV display device 21 as opposed to an HDTV
television device, the navigator 35 will be informed by the
SAM 37 that the HDTV service is not authorized. The navi-
gator 35 will then query the SAM 37 for the alternate unau-
thorized service, which the SAM 37, via pointer 121, will
report as the STV version of CNN. The navigator 35 will
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query the SAM 37 and determine that the STV CNN service
is authorized, and will thus direct the SAM 37 to activate the
STV version of CNN so that the display 21 will be able to
present the selection to the subscriber. Conversely, if the
subscriber does possess an HDTV display device 21 and has
configured the DHCT 16 for presenting HDTV program-
ming, then the navigator 35 will simply activate the HDTV
service. If the subscriber wishes to view, for example, ESPN
and inputs channel 7 to the DHCT 16, the SAM 37 would
automatically route from the service ESPN which is in STV
format via the pointer 122 to the ESPN service in HDTV
format in a seamless fashion so that the subscriber does not
experience delay in the transition.

[0048] Some channel attributes are shared for the different
formats of a particular service. Thus, service table 62 may
include multiple services with the same broadcast logo or
same channel station call letters if the services are offered in
multiple feeds. Alternatively, different versions of the
attributes may be used to indicate different levels of service.
Thus, the basic “NBC” call letters may be implemented for
the NBC service in STV format while “NBC-HD” may be
used to signify the NBC feed in HDTV format.

[0049] Instill another alternative embodiment, the SAM 37
receives from the SAM server 56 the information required for
a watch TV application a service parameter such that any
number of display formats and their corresponding sources
are identified. For example, a service for CNN may be defined
whereby the service application includes a watch TV appli-
cation that supports multiple feeds and the service parameter
would include the multiple sources and a designation of the
display type for each source. When activated by the SAM 37,
the watch TV application would check the configuration of
the DHCT 16 and tune the source corresponding to the sup-
ported display 21.

[0050] Alternative services, as discussed above, addition-
ally includes modification of services or feeds for presenta-
tion of information in different formats or in enhanced for-
mats from the original feed. As a non-limiting example, if the
target channel chosen by the subscriber is a single feed
regardless of whether the format is suitable for the subscrib-
er’s display 21, a format conversion takes place in the DHCT
16 to scale the picture display to match the subscriber’s TV
format. Hence, a singly-carried channel or program, regard-
less of the format, does not prevent reception and display of
the program but forces a number of format conversion opera-
tions that result in a converted picture.

[0051] The DHCT 16 is capable of receiving all MPEG-2
(Motion Picture Experts Group second standard), MP/HL
(Main Profile, High Level), and MP/ML (Main Profile, Main
Level) formats to decode any of these compressed digital
video signals but maybe limited to produce a single video
format as its output. The DHCT 16 performs any and all
conversion operations necessary to display video on a single
TV set configured, for example, as a STV. Thus, a service
formatted for HDTV would be converted to STV format if it
was a single feed so that the subscriber could view the service.
Likewise, STV formatted services could be converted to
HDTV format for subscribers with HDTV displays 21. The
result is that the DHCT 16 presents the highest quality image
available to the display coupled to the DHCT 16 as deter-
mined by the configuration set by the subscriber.

[0052] Other subscriber equipment can also cause alterna-
tive services to be implemented for reasons in addition to
unauthorization or HDTV/STV as discussed above. As a non-
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limiting example, different models of DHCTs in the network
20 may render execution of certain applications unavailable
for a variety of reasons. For example, the processor 24 in an
older model DHCT 16 may operate too slowly to execute a
new application, so the older model DHCT 16 would imple-
ment an alternative service referenced by the new application.
In this example, the alternative service would be compatible
to the capabilities of the older model DHCT 16 with the
slower processor 24. Other subscriber equipment such as
video cassette recorders and certain types of television sets 21
may place technical restrictions on the type of applications
that the DHCT 16 may execute and thereby require imple-
mentation for alternative services compatible to a subscrib-
er’s equipment. It should be obvious to one of ordinary skill
that alternative services can be implemented by the DHCT 16
for various reasons, and not just for the few examples as
described above.

[0053] The alternative service program, which comprises
an ordered listing of executable instructions for implement-
ing logical functions, can be embodied in any computer-
readable medium for use by or in connection with an instruc-
tion execution system, apparatus, or device, such as a
computer-based system, processor-containing system, or
other system that can fetch the instructions from the instruc-
tion execution system, apparatus, or device and execute the
instructions. In the context of this document, a “computer-
readable medium” can be any means that can contain, store,
communicate, propagate, or transport the program for use by
or in connection with the instruction execution system, appa-
ratus, or device. The computer readable medium can be, for
example but not limited to, an electronic, magnetic, optical,
electromagnetic, infrared, or semiconductor system, appara-
tus, device, or propagation medium. More specific examples
(a nonexhaustive list) of the computer-readable medium
would include the following: an electrical connection (elec-
tronic) having one or more wires, a portable computer dis-
kette (magnetic), a random access memory (RAM) (mag-
netic), a read-only memory (ROM) (magnetic), an erasable
programmable read-only memory (EPROM or Flash
memory) (magnetic), an optical fiber (optical), and a portable
compact disc read-only memory (CDROM) (optical). Note
that the computer-readable medium could even be paper or
another suitable medium upon which the program is printed,
as the program can be electronically captured, via for instance
optical scanning of the paper or other medium, then com-
piled, interpreted or otherwise processed in a suitable manner
if necessary, and then stored in a computer memory. Further-
more, any process descriptions or blocks in flow charts should
beunderstood as representing modules, segments, or portions
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of'code which include one or more executable instructions for
implementing specific logical functions or steps in the pro-
cess, and alternate implementations are included within the
scope of the preferred embodiment of the present invention in
which functions 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 reasonably skilled in the art of
the present invention.

[0054] It should be emphasized that the above-described
embodiments of the present invention, particularly any “pre-
ferred embodiments” are merely possible examples of the
implementations, merely set forth for a clear understanding of
the principles of the invention. Any variations and modifica-
tions may be made to the above-described embodiments of
the invention without departing substantially from the spirit
of'the principles of the invention. All such modifications and
variations are intended to be included herein within the scope
of the disclosure and present invention and protected by the
following claims.

What is claimed:

1. A method for a server device coupled to a network of a
plurality of subscriber devices to substantially simulta-
neously provide multiple feeds of similar programming in
different formats, the method comprising:

creating a service database including reference to a plural-
ity of channels corresponding to a plurality of services,
wherein the plurality of services references the multiple
feeds of similar programming in different formats; and

sending the service database from the server device to the
plurality of subscriber devices.

2. The method of claim 1, wherein one feed of multiple
feeds of similar programming in different formats is in a high
definition television format.

A system for a server device coupled to a network of a
plurality of subscriber devices to substantially simulta-
neously provide multiple feeds of similar programming
in different formats, the system comprising:

a service database referencing a plurality of channels cor-
responding to a plurality of services, wherein the plural-
ity of services references the multiple feeds of similar
programming in different formats; and

logic configured to send the service database from the
server device to the plurality of subscriber devices.

4. The system of claim 3, wherein one feed of multiple

feeds of similar programming in different formats is in a high
definition television format.
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