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(57) ABSTRACT 

In an interactive television system, an interactive television 
receiver can receives a carousel over a broadcast path. The 
broadcast server may run a carousel manager, and the 
carousel manager may formulate a broadcast policy to be 
used in constructing the carousel. The interactive television 
receiver may run a interface module that can process 
resource requests from an application program. The inter 
face module may obtain a requested resource from the 
broadcast path or from a point-to-point path. 
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METHOD AND SYSTEM FOR EMULATING AN 
HTTP SERVER THROUGH A BROADCAST 

CAROUSEL 

FIELD OF THE INVENTION 

[0001] This invention relates generally to the ?eld of 
interactive television. More speci?cally, it relates to a 
method and system for sending and receiving resources in an 
interactive television system. 

BACKGROUND OF THE INVENTION 

[0002] In a broadcast environment, such as interactive 
television, a broadcast server generally de?nes a set of 
resources to be broadcast over a broadcast path. The broad 
cast path is typically unidirectional, and the resources are 
broadcast to one or more receivers. An interactive television 
receiver ordinarily connects to a television or other display 
device, Which can ultimately display the resources to a user. 
The receiver may also communicate With the broadcast 
server or With other devices using a point-to-point path, and 
the point-to-point path may be used to retrieve resources that 
are not available on the typically faster broadcast path. 

[0003] One type of resource that may be used in an 
interactive television environment is a Hypertext Markup 
Language (“HTML”) resource. HTML applications can be 
made of a number of resources referenced through unique 
identi?ers, such as a uniform resource locator (“URL”) or a 
uniform resource identi?er (“URI”). These identi?ers point 
to resources, such as a server or other computer, on Which 

the HTML application may be stored. 

[0004] An application can be authored in a scripting 
language, e.g. HTML and Javascript, and published to a 
recipient using a HyperText Transfer Protocol (“HTTP”) 
server. AsoftWare component, such as a broWser can receive 
the application and display the application’s resources. To 
render an HTML resource, the HTML broWser typically 
establishes a connection With the server indicated by an 
identi?er, such as a URL (for example) and fetches the 
resource. The communication scheme betWeen the HTML 
broWser and the application server is generally a point-to 
point scheme, Where the HTML broWser establishes a bi 
directional connection With the server. This scheme may 
contrast With the unidirectional broadcast path in an inter 
active television environment. 

[0005] One example of an application that Digital TV has 
made possible is interactive television. In an interactive 
television service, an HTML broWser may operate on a 
Digital TV device. An application is then rendered onto a 
display connected to the Digital TV device by establishing 
a connection With the server publishing the application. 
Although dedicated for television use, the Digital TV envi 
ronment based on an HTML broWser does not provide many 
of the advantages of a broadcast environment. 

[0006] One Way to provide HTTP resources in a broadcast 
environment is by using Unidirectional HyperText Transfer 
Protocol (“UHTTP”). UHTTP provides a method for broad 
casting and locally storing resources. In UHTTP, a UHTTP 
server feeds the recipient’s local cache by sending data until 
the cache ?lls or until all the data has been sent. A draWback 
of UHTTP is that the amount of data that can be transmitted 
to a recipient is limited to the recipient’s local storage 
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capabilities. Many interactive television receivers currently 
in use have a limited memory capacity. The local caching 
strategy used by UHTTP for handling HTTP resources can 
therefore disadvantageously limit the ef?ciency of loW 
memory interactive television receivers. 

[0007] In addition, interactive television receivers may 
request resources via, either point-to-point or broadcast 
paths. UHTTP systems, hoWever, require that an application 
use a speci?c syntax for requests of resources from broad 
cast paths. The syntax used for requests on the broadcast 
paths differs from the syntax for requests of resources on 
point-to-point paths. This difference in syntax may result in 
an interactive television receiver requesting a resource over 
the broadcast path that is not available on the broadcast path. 

[0008] Therefore, there exists a need for a neW and 
improved system and method for sending and receiving 
resources in an interactive television environment. 

SUMMARY 

[0009] In one aspect of the present invention, a method is 
provided for processing resource requests in an interactive 
television system. A interface module may run on an inter 
active television receiver. The interface module may receive 
a request for a resource from an application program. The 
interface module may determine Whether the resource is 
available on a broadcast path or a point-to-point path, and it 
may convert the request received from the application 
program into a format used by either the broadcast path or 
the point-to-point path. The interface module may obtain the 
resource from the broadcast path or the point to point-to 
point path, and it may provide the resource to the application 
program. 

[0010] These as Well as other aspects and advantages of 
the present invention Will become apparent to those of 
ordinary skill in the art by reading the folloWing detailed 
description, With appropriate reference to the accompanying 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] An exemplary embodiment of the present invention 
is described herein With reference to the draWings, in Which: 

[0012] FIG. 1 is an exemplary architecture for an inter 
active television system; 

[0013] FIG. 2 shoWs a division of an interactive television 
application into modules; 

[0014] FIG. 3 shoWs an exemplary order for transmitting 
the modules of FIG. 2 to an interactive television receiver 
via a broadcast path; 

[0015] FIG. 4 shoWs an exemplary interactive television 
system using a carousel manager; 

[0016] FIG. 5 shoWs the carousel manager used in the 
interactive television system of FIG. 4; 

[0017] FIG. 6 is a ?oWchart of an exemplary process for 
building a broadcast carousel; 

[0018] FIG. 7 shoWs a block diagram illustrating a inter 
face module running on an interactive television receiver; 
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[0019] FIG. 8 is a ?owchart of an exemplary process for 
obtaining a resource using the interface module of FIG. 7; 
and 

[0020] FIG. 9 is a ?owchart of another exemplary process 
for obtaining a resource using the interface module of FIG. 
7. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0021] Interactive Television Architecture 

[0022] Interactive television provides a Way to transmit 
interactive content to a television. Interactive television 

systems can provide text, audio, video, hypertext transfer 
protocol (“HTTP”) resources, or other content to a televi 
sion, and they can also receive input from a television user. 

[0023] FIG. 1 depicts an exemplary architecture for an 
interactive television system 62. Abroadcast server 50 sends 
information along a broadcast path 52 to an interactive 
television receiver 54. The broadcast server 50 may be any 
computer or other type of server capable of sending infor 
mation along a data link. The broadcast server 50 preferably 
contains a processor and memory. The processor executes 
programs, Which may be stored in memory. Additionally, the 
memory contains content to be broadcast along the broad 
cast path 52 to the interactive television receiver 54. 

[0024] The broadcast path 52 can be any type of data link 
and can carry data in a variety of different formats. In a 
preferred embodiment, the broadcast path 52 is a cable 
television transmission path used to transmit cable television 
signals from a cable television provider to a television 56. 
The data transmitted along the broadcast path 52 may use the 
same signaling protocols that are used for transmission of 
cable television signals along the path. 

[0025] In another embodiment, the broadcast path 52 
comprises a Wireless direct satellite transmission system. A 
signal is sent Wirelessly by a satellite to a satellite dish, or 
other receiver, linked to the television 56. Once received by 
the satellite dish, the signal may travel through a data link to 
the television 56 or to the interactive television receiver 54. 
In yet another embodiment, the broadcast path 52 may be 
part of a Wireless telecommunications netWork. For 
example, one or more terrestrial antennas may be used to 
send signals over the broadcast path to the television. Of 
course, it may also be possible to use combinations of 
Wireless and Wired transmission methods for sending data on 
the broadcast path 52. 

[0026] The interactive television receiver 54 connects to 
the broadcast path 52 of an interactive television system, and 
it receives interactive television signals sent along the broad 
cast path 52. The interactive television receiver 54 ordinarily 
contains a processor and memory. The interactive television 
receiver 54 is capable of executing programs stored in its 
memory, and it is capable of executing programs received 
along the broadcast path 52 from the broadcast server 50. In 
a preferred embodiment, the interactive television receiver 
54 includes a set-top box of a type that is Well-knoWn in the 
art, connected to the television 56. HoWever, another device 
connected to the television 56, such as a computer, a game 
console, or another programmable device, can function as 
the interactive television receiver 54. While the interactive 
television receiver 54 is illustrated as a separate component 
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from the television 56, in an alternative embodiment all or 
part of the functionality of the interactive television receiver 
54 may be integrated into the television 56. In yet another 
embodiment, the functionality of the interactive television 
receiver 54 may be distributed across more than one com 
ponent connected to the television 56. 

[0027] The interactive television receiver 54 connects to 
the television 56 and provides an interface betWeen the 
broadcast server 50 and the television 56. The interactive 
television receiver 54, for instance, may pass cable televi 
sion signals straight through to the television 56, Which 
Would alloW the ordinary vieWing of cable television sig 
nals. The interactive television receiver 54, hoWever, may 
receive and process interactive television signals sent from 
the broadcast server 50. 

[0028] The interactive television receiver 54, for instance, 
may convert the interactive television signals into a format 
understood by the television 56. For example, the interactive 
television signals sent from the broadcast server 50 may 
need to be decompressed or decoded. The interactive tele 
vision receiver 54 can perform decoding and decompression 
to recover the original signals, and it may perform other 
processing on these signals. The interactive television 
receiver 54 sends the interactive television content that has 
been converted into a proper format for display, to the 
television 56 for display. A user may then vieW the interac 
tive television content displayed on the television 56. 

[0029] The interactive television receiver 54 may addi 
tionally contain input devices. For example, it may contain 
a keyboard, mouse or other devices to alloW a user to interact 
With the television 56 and the interactive television receiver 
54. By using the input devices, the user may, for example, 
respond to data displayed on the television 56. The user’s 
selections can be used to interactively drive the content 
displayed on the television 56, thus providing an interactive 
television system. 

[0030] In one example, the interactive television system 
provides a Web-broWsing session to a user. The interactive 
television receiver 54 connects to the Internet 60 through the 
broadcast server 50, and the interactive television receiver 
54 runs an appropriate broWser. The interactive television 
receiver 54 receives Internet content from the Internet 60 via 
the broadcast server 50. The interactive television receiver 
54 then uses the broWser to display the Internet content on 
the television 56. A user can use the keyboard, mouse or 

other input device, to broWse to different Web pages or links, 
thereby interacting With the television 56. 

[0031] In an interactive television system the broadcast 
path 52 is typically unidirectional, although bi-directional 
broadcast paths may be used in interactive television sys 
tems. The broadcast path 52 may be the same path used for 
providing cable television services, and cable television 
services are generally unidirectional. In a cable television 
system, signals are sent from a cable television server to the 
television 56. During transmission from the cable television 
server to the television 56, the cable television signals may 
pass through routers, repeaters or other netWork devices. 
Since a cable television system does not require return 
information from the television 56, the netWorks elements 
are ordinarily con?gured to only support unidirectional 
communication. Therefore, data cannot be sent “back” 
through the cable television lines to the broadcast server 50. 
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[0032] Signals in a direct satellite transmission system are 
transmitted from a transmission toWer to a satellite and then 
ultimately received by a satellite dish, or other device, 
connected to a television 56. The satellite dish is also 
generally equipped to only receive signals from the satellite 
and not to transmit signals to the satellite. Likewise, the 
satellite is not con?gured to receive signals transmitted from 
various subscribers. 

[0033] In order to enable bi-directional communication in 
an interactive television system 62, the interactive television 
receiver 54 uses a point-to-point path 58, also called a return 
path. The point-to-point path 58 is typically different from 
the broadcast path 52. The point-to-point path 58 can be any 
number of data links, but ordinarily the point-to-point path 
58 is a phone line, cable modem or other bi-directional link. 
The point-to-point path 58 could also be a Wireless link, such 
as an interface With a cellular netWork. 

[0034] The point-to-point path 58 connects With the inter 
active television receiver 54. As depicted in FIG. 1, the 
point-to-point path 58 connects to the Internet 60. This may 
be done, for instance, by connecting to an Internet Service 
Provider (“ISP”) through a phone line. The ISP may in turn 
provide connectivity to the Internet 60. Once connected to 
the Internet 60, the interactive television receiver 54 can 
access other devices also connected to the Internet 60. For 
example, the interactive television receiver 54 can commu 
nicate With a service provider 64 connected to the Internet 
60. The interactive television receiver 54 may send a mes 
sage via the point-to-point path 58 to the Internet 60, Where 
the message is ultimately routed to the service provider 64. 

[0035] LikeWise, the interactive television receiver 54 can 
communicate With the broadcast server 50 via the Internet 
60 or via another netWork connected, thus forming a bi 
directional communication link betWeen the broadcast 
server 50 and the interactive television receiver 54. The 
broadcast server 50 preferably sends information to the 
interactive television receiver 54 via the broadcast path 52, 
because the broadcast path is ordinarily faster than the 
point-to-point path 58. The interactive television receiver 54 
can send information to the broadcast server 50 using the 
point-to-point path 58. 

[0036] While FIG. 1 illustrates the point-to-point path 58 
connecting to the Internet 60, it may also connect to another 
netWork or directly to the broadcast server 50. Then, the 
interactive television receiver 54 can communicate With the 
other devices linked to the interactive television receiver 54 
via the point-to-point path 58. In another embodiment, the 
point-to-point path 58 may be the same as the broadcast path 
52. 

[0037] Broadcast Carousels 

[0038] The broadcast server 50 may send interactive tele 
vision content to the interactive television receiver 54 via the 
broadcast path 52 using a data-?oW construct hereinafter 
referred to as a carousel. An interactive television receiver 
54 can include memory that can be used to store interactive 
television content sent from the broadcast server 50; hoW 
ever, the memory in an interactive television receiver 54 
may be limited. Therefore, the interactive television receiver 
54 may not be able to store in its memory an entire 
interactive television application or an entire piece of inter 
active television content. The broadcast server 50 may 
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nevertheless send the interactive television content despite 
the limited memory in the interactive television receiver 54 
by using a carousel. 

[0039] The carousel may be implemented as a stream of 
data partitioned to be transmitted to the interactive television 
receiver 54 in regular cycles. The cyclic, or periodic, trans 
mission of the data permits the interactive television receiver 
54 to retrieve any data not currently in memory Within the 
carousel’s cycling time. That is, the interactive television 
receiver 54 does not need to store an entire program since 
portions that do not ?t in the limited memory are available 
during the cyclic transmission of the carousel. The interac 
tive television receiver 54 may retrieve, store and display the 
television content by extracting the portions of data from the 
carousel. 

[0040] In one exemplary process for forming a carousel, 
the broadcast server 50 ?rst determines What data should be 
sent to the interactive television receiver 54. The data may 
be an application to be run on the interactive television 
receiver 54, it may be Web pages for a Web broWsing session 
or it may be many other types of data or content supported 
by the interactive television system 62. The broadcast server 
50 then divides the data into modules. The modules are 
generally smaller data portions to be transmitted to the 
interactive television receiver 54 via the broadcast path 52. 
In addition to dividing the data into modules, the broadcast 
server 50 additionally forms a carousel directory 112. The 
carousel directory 112 includes a listing of the carousel 
modules. The carousel directory 112 alloWs an interactive 
television application to determine What part of the carousel 
to access in order to obtain the resource. Carousel addresses 
identify the location of resources in the carousel. 

[0041] The modules are sent to the interactive television 
receiver 54, and the interactive television receiver 54 can 
store the modules for use in the interactive television system 
62. Since the available memory in the interactive television 
receiver 54 can be limited, the modules are continually sent 
to the interactive television receiver 54 in a rotating fashion. 
When needed, the interactive television receiver 54 may 
retrieve a module from the broadcast path, and it may 
overWrite one or more previously received modules With the 
more recently received module. 

[0042] By sending the modules in this manner, the inter 
active television receiver 54 can store only a portion of the 
modules at any given time, but still have access to the other 
modules. When the interactive television receiver 54 needs 
to access a module that is not in memory, it only has to Wait 
a short time before the module is sent as a part of the 
continual, rotating carousel transmissions. This can reduce 
the amount of memory needed in the interactive television 
receiver 54 to accommodate large applications. 

[0043] FIG. 2 shoWs an exemplary division of an inter 
active television application into six modules 100, 102, 104, 
106, 108, 110. Each module may include one or more parts 
of the application. Each module may hold different amounts 
of information, and, therefore, modules may differ in siZe. In 
addition to carrying part of an interactive television appli 
cation, a module may contain control information, header 
information, or other data. Of course, an interactive televi 
sion application may be divided into a feWer or greater 
number of modules, and an interactive television module 
may carry one or more complete or partial interactive 
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television applications. In addition to the six data modules 
100, 102, 104, 106, 108, 110, a carousel directory 112 is also 
created. The carousel directory 112 can include a general 
listing of the division of the interactive television application 
into the six data modules 100, 102, 104, 106, 108, 110. 

[0044] FIG. 3 shoWs an exemplary order for transmitting 
modules in the carousel to the interactive television receiver 
54 via the broadcast path 52. First, the carousel directory 112 
is transmitted to the interactive television receiver 54. Next, 
module_1100 and module_2102 are transmitted to the inter 
active television receiver 54. Then, the carousel directory 
112 is retransmitted, and module_3104 and module_4106 
are transmitted. Again, the carousel directory 112 is retrans 
mitted and module_5108 and module_6110 are transmitted. 
FolloWing the transmission of module_6110, the cycle 
begins to repeat With the transmission of the carousel 
directory 112 and module_1100. The order described in 
FIG. 3 is merely exemplary in nature, and other transmis 
sion orders may also be used. 

[0045] While the interactive television receiver 54 may 
have suf?cient memory to store all the modules in an 
interactive television application, often time its memory is 
limited and it may only be able to store a portion of the 
carousel modules 100, 102, 104, 106, 108, 110. For instance, 
an interactive television receiver 54 may receive the carou 
sel described in FIG. 3, and the interactive television 
receiver 54 may only have enough memory to simulta 
neously store three modules. 

[0046] In order to accommodate the limited memory of the 
interactive television receiver 54, the carousel modules can 
be continually transmitted to the interactive television 
receiver 54. When an application running on the interactive 
television receiver needs a module, it can obtain the module 
from the carousel. The module can then be stored in 
memory. Similarly, When the application needs another 
module, it can obtain the module from the carousel and store 
the module in its memory. Therefore, the modules can be 
obtained and stored by the interactive television receiver 54 
in the order they are requested by the application. 

[0047] Eventually, the interactive television receiver 54 
may obtain a module from the carousel, hoWever, it may not 
have suf?cient memory to store the neWly obtained module. 
In this case, the interactive television receiver 54 may 
remove one or more other modules in its memory. For 

example, the interactive television receiver 54 may remove 
the oldest module stored in it memory. In another example, 
the interactive television receiver 54 may remove a module 
that is no longer need by the application program. In yet 
another example, the interactive television receiver 54 may 
use a different criteria to determine Which module to 
remove. Since the modules in the carousel may be different 
siZes, the interactive television receiver 54 may remove 
more than one module to make room for the neWly obtained 
module. Once the interactive television receiver 54 may 
make room for the neWly received module, it can be stored 
in memory and accessed by the application program. 

[0048] Carousel Manager 

[0049] FIG. 4 shoWs an exemplary interactive television 
system using a carousel manager. A carousel can be used to 
broadcast a service in an interactive television system 212. 
A service is generally a collection of resources. A resource 
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may be any number of different data objects, such as a data 
object that can be identi?ed by a uniform resource indicator 
(“URI”) or a uniform resource locator (“URL”). Uniform 
resource locators are described in more detail in Internet 
Engineering Task Force Request For Comment 1738, “Uni 
form Resource Locators (URL)”, Berners-Lee et al., Decem 
ber 1994, Which is incorporated herein by reference in its 
entirety. Uniform resource indicators are described in more 
detail in IETF RFC 2396, Which is incorporated by reference 
herein in its entirety. 

[0050] For example, a service may be an on-line maga 
Zine. The magaZine can include a variety of different 
resources, such as multiple articles. Each article may further 
include audio ?les, video ?les or other content. The articles 
may be stored on-line, for example, as hypertext markup 
language (“HTML”) pages. Of course, other link language, 
such as extensible HTML (“XHTML”), Website meta lan 
guage (“WML”) may also be used. Other resources may 
stored using different formats, such as Joint Photographic 
Experts Group (“JPEG”), Moving Picture Experts Group 
(“MPEG”), MP3 or any number of other available formats. 
The resources may be formatted into a page, such as a 
Webpage, Which can provide a collection of resources con 
stituting a single coherent space of interaction and display. 
The page can itself be a resource, and a service may include 
more than one page. 

[0051] A service, such as the on-line magaZine, may be 
accessed from, and sometimes stored by, a service provider 
204. The service provider 204 may be connected to the 
broadcast server 50 through the Internet 60, as shoWn in 
FIG. 5. Alternatively, the service provider 204 may be 
connected to an intranet or other netWork Work that also 
connects to the broadcast server 50. Multiple service pro 
viders 202, 204, 206, 208 can interface With the broadcast 
server 50 through one or more netWorks. Additionally, each 
service provider 202, 204, 206, 208 may store more than one 
service. 

[0052] A carousel manager 210 preferably functions on 
the broadcast server 50. The carousel manager 210 handles 
generating and broadcasting carousels, Which are formed 
from services available from service providers 202, 204, 
206, 208. While the carousel manager 210 may handle 
services authored using a variety of different formats, in a 
preferred embodiment the carousel manager 210 handles 
generating and broadcasting of services authored in HTML 

[0053] FIG. 5 illustrates a more detailed description of the 
carousel manager 210, Which can be use to construct a 
broadcast carousel. The carousel manager 210 interfaces 
With a service provider 204 via the Internet 60, although this 
may be done through another type of netWork or another 
type of connection. A fetcher 250 in the carousel manager 
210 interfaces With the service provider 204, and it receives 
a service from a service provider. For example, it can receive 
the HTTP service from the service provider 204. The service 
may be, for instance, the on-line magaZine authored using 
HTML. Of course, the fetcher 250 can obtain other non 
HTTP services. For example, the fetcher 250 can obtain 
resources identi?ed by a URI or URL, or it can obtain 
resources through applications such as the ?le transfer 
protocol (“FTP”). The carousel manager 210 can then form 
the service into a broadcast carousel using a broadcast 
policy. The broadcast carousel can then be transmitted to the 
interactive television receiver 54. 
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[0054] FIG. 6 is a ?owchart of an exemplary process that 
may be used to build a broadcast carousel. At Step 350, the 
carousel manager can obtain a service from a service pro 
vider. Then, at Step 352, the carousel manager can obtain a 
broadcast policy from the service provider. Next, the car 
ousel manager can create a broadcast carousel using the 
broadcast policy obtained from the service provider, shoWn 
at Step 354. Then, the carousel can be broadcast to the 
interactive television receiver, shoWn at Step 356. 

[0055] With continued reference to FIG. 5, the fetcher 250 
can also determine a broadcast policy for the service. The 
broadcast policy generally de?nes Which resources Will be 
broadcast to the interactive television receiver 54 over the 
broadcast path and Which resources Will only be available to 
the interactive television receiver 54 over the point-to-point 
path 58. Various different factors can be considered in 
developing the broadcast policy, and the broadcast policy 
may be formed in a variety of different Ways. 

[0056] The broadcast path 52 generally supports a high 
bandWidth, and, therefore, it may be able to support sending 
large amounts of data; hoWever, the interactive television 
receiver 54 may have limited memory. In order to accom 
modate the limited storage of the interactive television 
receiver 54, data is continually sent to the interactive tele 
vision receiver 54 in the carousel. To obtain data not 
currently in memory, the interactive television receiver 54 
can Wait for the carousel to cycle through to the module 
holding the data. By placing large amounts of data in the 
carousel to be sent to the interactive television receiver 54, 
the interactive television receiver 54 may have to Wait 
longer for the carousel to cycle through the modules in order 
to receive a module that is not currently in its memory. 
Therefore, it may be desirable to limit the amount data 
placed in the carousel and sent to the interactive television 
receiver 54 via the broadcast path 52. 

[0057] The HTTP fetcher 250 uses the broadcast policy in 
a variety of different Ways. In one exemplary embodiment, 
the service provider 204 may send the fetcher 250 a broad 
cast policy to be used in forming the carousel. For instance, 
the service provider 204 may send the fetcher 250 a channel 
de?nition ?le, Which can be used as the broadcast policy. As 
is knoWn in the art, a channel de?nition ?le can be a speci?c 
format for identifying a collection of resources. The channel 
de?nition ?le can be created by the service provider 204, and 
it can be associated With the service. In forming the channel 
de?nition ?le, the service provider 204 may indicate 
resources that are more likely to be accessed by the inter 
active television receiver 54. These resources, as de?ned by 
the channel de?nition ?le, can be placed in the carousel and 
sent to the interactive television receiver 54 via the broad 
cast path 52. The lesser-accessed resources, hoWever, may 
be reserved for the point-to point path 58. The channel 
de?nition ?le is merely exemplary in nature, and other 
formats may be used to specify the broadcast policy. 

[0058] Returning to the on-line magaZine example, the 
service provider 204 may specify a channel de?nition ?le 
that identi?es certain resources to place in the carousel. 
These may be, for example, the index of the on-line maga 
Zine, the cover story, feature articles or other popular 
resources. Lesser-vieWed resources may be reserved for the 
point-to-point path 58. By forming the carousel to include 
commonly accessed resources, the service provider 204 can 
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limit the siZe of the broadcast carousel. This can increase the 
speed With Which the interactive television receiver 154 can 
access the carousel’s resources. Additionally, a smaller 
carousel can reduce the strain on the interactive television 
system than may be caused by continually sending large 
amounts of data. 

[0059] In another exemplary embodiment of using the 
broadcast policy, the carousel manager 210 may store a 
broadcast policy ?le 254. The broadcast policy ?le 254 can 
be used in conjunction With the broadcast policy provided by 
the service provider 204 to create the carousel. The fetcher 
250 can use the broadcast policy ?le 254 and the service 
provider’s broadcast policy in a variety of Ways. 

[0060] In one example, the service provider’s broadcast 
policy may specify a list of resources to be placed in the 
carousel. The broadcast policy ?le 254, hoWever, may set a 
maximum limit for the siZe of the carousel. The siZe de?ned 
by the broadcast policy ?le 254 may be a maximum number 
of resources, a maximum number of physical bits used by 
the resources, or another measure. If the service provider’s 
broadcast policy speci?cations do not exceed the maximum 
limit set by the broadcast policy ?le 254, then the fetcher 250 
may simply use the service provider’s broadcast policy to 
create the carousel. HoWever, if the service provider’s 
broadcast policy speci?es an amount of resources that 
exceeds the siZe limit set by the fetcher’s broadcast policy 
?le 254, then the fetcher 250 may further limit the resources 
placed in the carousel. This may be done using many 
different methods. 

[0061] In one example, the service provider’s broadcast 
policy may further de?ne a priority of the resources. The 
fetcher 250 can then use that priority in determining Which 
resources to place in the carousel. In another example, the 
fetcher 250 may de?ne a priority for types of resources. For 
example, HTML pages may receive a higher priority than 
JPEG ?les. Therefore, in order to enforce the maximum siZe 
limit of the carousel, the fetcher 250 may remove JPEG ?les 
from the resources de?ned by the service provider’s broad 
cast policy. In yet another example, the fetcher 250 may 
arbitrarily remove content until the maximum siZe limits are 
met. Other Ways also exist to enforce the maximum siZe 
limit, and these may also be used. 

[0062] The broadcast policy ?le 254 may specify limita 
tions or restrictions other than a maximum siZe. For 
example, the fetcher’s broadcast policy ?le 254 may restrict 
certain types of resources, such as ?les. For example, it 
could specify that no MPEG ?les are to be placed in the 
carousel, or it may place similar restrictions on other types 
of ?les. Additionally, the broadcast policy ?le 254 may place 
restrictions on the siZe or amounts of certain types of ?les. 
Other limitations may also be used. 

[0063] In another type of priority, the broadcast policy 
may specify cycle rates for resources in the carousel. For 
example, the broadcast policy may specify that certain 
modules should be cycled in the carousel more frequently 
than other resources. This can alloW these modules to be 
accessed more quickly. Since the modules Would be cycled 
in the carousel more frequently that others, an interactive 
television receiver Would have to Wait a shorter amount of 
time before carousel cycles to the module. Therefore, the 
Wait time for obtaining the module can be reduced. 

[0064] These examples are not meant to be exhaustive. 
Many other factors may be considered in creating a broad 
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cast policy. Additionally, many other Ways exist for the 
service provider’s broadcast policy and the broadcast policy 
?le 254 to interact, and these may also be used. 

[0065] In addition to using a broadcast policy, the fetcher 
250 can also perform content negotiation. A resource may 
have multiple representations. The carousel builder 252 may 
perform content negotiation With the service provider 204 
and the interactive television receiver 54 in order to deter 
mine a proper resource representation to use in building the 
carousel. For example, the service provider may specify an 
HTML page, and that HTML page may have multiple 
representations corresponding to different versions of 
HTML that Were used to create the page. In another 
example, an audio or video resource may be available in 
different formats. Of course, many other representations 
exist for resources and these may also be used in performing 
content negotiation. 

[0066] An interactive television receiver 54 may not be 
able to support any of the multiple representations. Alter 
natively, the interactive television receiver 54 may be able to 
support one or more of the multiple representations. For 
example, a resource may be an image ?le. The image ?le 
may be stored in multiple representations, such as J PEG and 
bitmap. The interactive television receiver 54, hoWever, may 
only support bitmap images. Therefore, the interactive tele 
vision receiver 54 may not be able to properly display the 
JPEG representation of the image. By performing content 
negotiation betWeen the interactive television receiver 54 
and With the service provider 204, the carousel builder 252 
can select a proper representation for a resource When 
multiple representations are available. For example, the 
carousel manager 210 may determine that the resource is 
available in the J PEG and bitmap representations. Addition 
ally, the carousel manager 210 may determine that the 
requesting application program supports only bitmap 
images. Then, the carousel manager 210 can obtain the 
bitmap representation from the service provider 204 for use 
in the carousel. 

[0067] One method for performing content negotiation is 
speci?ed in the HTTP 1.1 standard. HTTP 1.1 is described 
in more detail in the Internet Engineering Task Force 
Request For Comment 2616, “Hypertext Transfer Proto 
col—HTTP/1.1”, Fielding et al., June 1999, Which is incor 
porated herein by reference in its entirety. Of course, other 
methods may also be used to perform content negotiation. 

[0068] Once the carousel builder 252 obtains the resources 
to be placed in the carousel, such as by receiving them from 
the fetcher 250, the carousel builder 252 can then construct 
the carousel. This may be done using an appropriately 
supported carousel format. For example, each resource may 
be put inside a transport module and inserted in the carousel 
by the carousel builder 252. For an HTTP resource, for 
example, the module may preferably include the HTTP 
resource body and HTTP resource headers. The carousel 
may be distributed across multiple tracks. As is knoWn in the 
art, a track can be an elementary broadcast stream. 

[0069] In addition to building the carousel, the carousel 
builder 252 can also construct a carousel directory 256. The 
carousel directory 256 can be sent to the interactive televi 
sion receiver 54 as a part of the carousel, and it can specify 
the resources available in the different carousel modules. 
The carousel directory 256 can specify the resources avail 
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able in the carousel using a variety of different methods. In 
an exemplary embodiment, the carousel directory 256 can 
specify the resources using a carousel addressing scheme. 
Thus, the carousel directory 256 can provide a mapping 
betWeen a resource’s carousel module address and the 
resource’s physical address. Other Ways may also be used to 
identify resources in the carousel and to identify the module 
carrying a particular resource. 

[0070] The carousel builder 252 may also construct a URI 
index 258. The URI index 258 may be, for example, a data 
structure holding information about resources in the carou 
sel. The URI index 258 can include a mapping betWeen a 
resource’s carousel address and the resource’s URI or other 
unique identi?er. For example, the URI index 258 may 
provide a mapping betWeen a URI identifying the resource 
and its location in the carousel. In another example, a 
resource may be identi?ed using a URL, and the URI index 
258 may provide a mapping betWeen the URL and the 
resource’s carousel address. The URI index 258 can be used 
to provide a mapping betWeen a resource’s URI or URL and 
the resource’s carousel address. Then, the carousel directory 
256 can be used to further resolve the carousel address into 
the resource’s physical address in the carousel. 

[0071] Of course, the URI index 258 could also provide a 
more direct mapping. For example, the URI index 258 could 
provide a mapping betWeen a resource’s URI and the 
resource’s physical address in the carousel. Similarly, the 
URI index 258 could provide a mapping betWeen a 
resource’s URL, or other identi?er, and the resource’s 
physical address in the carousel. Using this direct mapping, 
a resource identi?ed by a URI, URL or other identi?er could 
be directly resolved to a physical address using the URI 
index 258. This can eliminate the intermediate step of using 
the carousel directory 256 to resolve a module address into 
a physical address. 

[0072] The carousel provides a set of resources to the 
interactive television receiver 54. The resources in the 
carousel may be periodically updated according to the 
broadcast policy for the carousel. Resources may be added 
and removed from the carousel, and resources may be 
updated to provide the interactive television receiver 54 With 
a more current version of the resource. The changes in the 
carousel resources may also trigger a corresponding change 
in the carousel directory 256 and the URI index 258. Both 
the carousel directory 256 and the URI index 258 can be 
updated to re?ect the changed composition of the carousel. 

[0073] While it is possible to update both the carousel 
directory 256 and the URI index 258 to re?ect changes in the 
carousel, a supplemental URI index or supplemental carou 
sel directory can also be used. The supplemental URI index 
can re?ect only the changes to the URI index 258. Similarly, 
the supplemental carousel directory can re?ect only the 
changes to the carousel directory 256. These smaller updates 
can then be used in conjunction With the carousel directory 
256 and the URI index 258 to re?ect the current composition 
of the carousel. 

[0074] In one example of updating the resources in the 
carousel, a resource may be updated or removed from the 
carousel upon expiration of the resource. The HTTP carou 
sel manager 210 generally broadcasts resources that have 
been assigned for broadcast by the service provider 204 or 
by the fetcher 250. The fetcher 250 can also ensure that the 
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carousel uses the most current resources. The service pro 
vider 204 can specify expiration information for resources. 
This may be done through the broadcast policy, such as by 
making an entry for a particular resource, or the expiration 
information may be speci?ed in a resource itself. For 
example, an HTML page can specify expiration information. 

[0075] In one exemplary embodiment, the fetcher 250 can 
use the HTTP 1.1 “Server Speci?ed Expiration Model” to 
prevent resources in the carousel from being obsolete. The 
fetcher 250 may also use another model for determining 
expiration times of resources. If the fetcher 250 determines 
a resource is obsolete, it takes it out of the carousel. 

[0076] For example, an application running on the inter 
active television receiver 54 may obtain a resource from the 
carousel, but the application may Want to determine if it has 
the most current version of the resource. The application 
may use the carousel directory 256 to compute an age 
calculation header. The carousel directory 256 may be used 
to provide a triggering mechanism to provide real-time 
update information on the resources held by the carousel, 
thereby determining if the application has the current ver 
sion of the resource has held by the carousel. 

[0077] In addition to providing an interactive television 
receiver application With the most current version of the 
resources, the resource expirations can be used to maintain 
the resources in the carousel. When a resource expires, the 
fetcher 250 may obtain a more current version of the 
resource from the service provider 204. The fetcher 250 may 
provide the updated resource to the carousel builder 252, 
Which then replaces the obsolete version of the resource in 
the carousel With the updated version. Then, as the carousel 
is transmitted, the interactive television receiver 54 receives 
the updated resource. In an alternate embodiment, the 
updated resource is not placed in the carousel. The interac 
tive television receiver 54 can only obtain the updated 
resource from the point-to-point path 58. 

[0078] If a more current version of the resource is not 
available, then the fetcher 250 may instruct the carousel 
builder 252 to remove the resource from the carousel. The 
carousel builder 252 may then accordingly update the URI 
index 258. The resource may then no longer be available 
over the broadcast path 52. 

[0079] 
[0080] FIG. 7 shoWs a block diagram illustrating a inter 
face module 300 that can be used in the interactive television 
receiver 54. The interface module can run on the interactive 
television receiver 54, and it can serve as an interface for an 
application program 302 requesting data from the interactive 
television system. The interface module 300 may receive a 
resource request from the application program 302. The 
interface module 300 may then decide Whether to obtain the 
resource from the broadcast path 52 or from the point-to 
point path 58. If the request is not already in a supported 
format, the interface module 300 may translate the request 
from the application program 302 into a format supported by 
the path used to obtain the resource. 

Interface Module 

[0081] The application program 302 can run on the inter 
active television receiver 54. The interactive television 
receiver 54 may run a interface module. The interface 
module can provide the application program 302 With the 
necessary application program interfaces (“APIs”) to alloW 
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the application program 302 to fetch a resource from the 
carousel or from the point-to-point path 58. As is knoWn in 
the art, an API can be a set of functions used by a program 
to communicate With another program, With the operating 
system or With other services. 

[0082] The application program 302 could obtain data 
directly from the carousel by sending an appropriate request 
for data from the carousel. In response, the application 
program 302 could receive the requested data, Which Was 
sent in the carousel via the broadcast path 52. Alternatively, 
the application program 302 could obtain data by sending a 
request through the point-to-point path 58 to a service 
provider 64. Then, the service provider 64 may cause the 
data to be sent to the interactive television receiver 54 along 
the point-to-point path 58. HoWever, the format for request 
ing data from the broadcast path 52 may differ from the 
format for requesting data from the point-to-point path 58. 

[0083] The interface module 300 may run on the interac 
tive television receiver 54 and serve as an interface betWeen 
the application program 302 and the tWo data paths 52, 58. 
The interface module 300 may receive a data request from 
the application program 302 running on the interactive 
television receiver 54. The data request to the interface 
module 300 can be in a uniform format that may be used to 
request resource from either the broadcast path 52 or the 
point-to-point path 58. The interface module 300 can pro 
cess the data request from the application program 302 to 
determine Whether to obtain the data from the broadcast path 
52 or from the point-to-point path 58. Then, if necessary, the 
interface module 300 can reformat the data request to the 
syntax required for either the broadcast path 52 or the 
point-to-point path 58. 

[0084] FIG. 8 is a ?oWchart of an exemplary process that 
can be used to obtain a resource. At Step 400, the interface 
module can receive a request for a resource from an appli 
cation program. Then, at Step 402, the interface module can 
receive a broadcast carousel, Which includes an index mod 
ule. The interface module can then search the index module 
to determine if the resource is available in the broadcast 
carousel, shoWn at Step 404. If the resource is available in 
the broadcast carousel, it may be provided to the application 
program. If, hoWever, the resource is not available in the 
broadcast carousel, then it may be obtained from the point 
to-point path, shoWn at Step 406. 

[0085] FIG. 9 is a ?oWchart of another exemplary process 
that can be used to obtain a resource. At Step 450, the 
interface module can receive a request for a resource from 

an application program. At Step 452, the interface module 
can search an index to determine Whether the resource is 
available in the carousel. The index module may be trans 
mitted to the interface module in the carousel. Then, at Step 
454, the interface module determines that the resource is not 
available in the carousel. At Step 456, the interface module 
requests the resource from the point-to-point path. Then, At 
Step 458, the interface module receives the resource from 
the point-to-point path. Finally, the interface module pro 
vides the resource to the requesting application program, 
ShoWn at Step 460. 

[0086] With continued reference to FIG. 7, the interface 
module 300 receives a resource request from the application 
program 302. The resource request may identify the resource 
by its URI or by another identi?er. The request to the 
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interface module 300 can be in a standard format, regardless 
of the source of the resource. In one embodiment, the data 
request is formatted using the syntax to obtain the resource 
from the broadcast path 52. In another embodiment, the data 
request is formatted using the syntax to obtain the resource 
from the point-to-point path 58. In yet another embodiment, 
the data request is formatted using another format under 
stood by the interface module 300. 

[0087] The interface module 300 receives the data request 
and determines Which resource has been requested. Then, 
the interface module 300 can use the URI index 258 to 
determine Whether that resource is available through the 
broadcast path 52. For example, the interface module 300 
can search the URI index 258 based on the URI of the 
requested resource. If the resource is available on the 
broadcast path 52, the URI index 258 can provide a mapping 
betWeen the resource’s URI and its carousel address or its 
physical location. Then, using the mapping, the interface 
module 300 can obtain the resource from the carousel and 
provide it to the application program 302. 

[0088] If, hoWever, the URI index 258 does not store a 
mapping betWeen the URI and a carousel address, then the 
interface module 300 may determine that the resource is not 
available on the broadcast path 52. Then, the interface 
module 300 can request the resource from the point-to-point 
path 58. In requesting the resource from the point-to-point 
path 58, the interface module 300 can use the protocol for 
requesting resource from that path. And, that protocol can 
differ from the protocol used for requesting resources from 
the broadcast path 52. Thus, once the interface module 300 
determines Which path to use in requesting the resource, the 
interface module 300 can use the appropriate protocol for 
that path. 

[0089] The interface module 300 can provide a seamless 
Way to obtain resources from either the broadcast path 52 or 
the point-to-point path 58. The application program 302 can 
request a resource using a uniform syntax, regardless of the 
origin of the resource. The use of the single syntax for 
requesting resources can provide several bene?ts. In one 
example of a bene?t, the use of the single syntax may 
eliminate the need for an application developer to determine 
Where a resource Will be available. Since the application 
developer uses a uniform syntax to request resources, the 
application developer Will not have to differentiate in the 
code betWeen the possible sources of the resource. At the 
time of coding the application, it is not necessary to knoW 
Whether the resource Will be available through the broadcast 
path 52 or through the point-to-point path 58. When the 
application runs, the interface module 300 receives the 
resource request. If the resource is available on the broadcast 
path 52, the interface module 300 retrieves the resource from 
the carousel. 

[0090] HoWever, if the resource is not available on the 
broadcast path 52, the interface module 300 can obtain the 
resource through the point-to-point path 58 using a protocol 
for obtaining resources via the point-to-point path 58. Using 
the interface module 300 to alloW a requested resource to be 
obtained from either the broadcast path 52 or the point-to 
point 58 path can reduce program errors, Which Would occur 
by requesting a resource solely from a location Where it is 
not available. The interface module 300 can also reduce 
needlessly using the point-to-point path 58 (e.g., Where the 
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application developer is not sure Whether the resource Will 
be available on the broadcast path 52 and chooses to obtain 
the resource from the point-to-point path 58) to obtain 
resources that Would otherWise be available on the faster 
broadcast path 52. 

[0091] In another example of a bene?t, the interface 
module 300 can also alloW the carousel to be continually 
updated Without adversely affecting the application program 
302. For example, an expired resource can be removed from 
the carousel. Without the interface module 300, removing a 
resource from the carousel may cause a program error, 
because the resource requested by the application program 
302 Would no longer be available on the broadcast path 52. 
The interface module 300, hoWever, can handle converting 
the request from the broadcast syntax to the point-to-point 
syntax. The request for the removed resource is sent via the 
point-to-point path 58 and the current version of the resource 
is obtained from the point-to-point path 58. This provides 
the application program 302 With the current version of the 
resource instead of the expired version that Was previously 
in the carousel. 

[0092] The interface module 300 can also monitor the URI 
index 258 to detect changes in the carousel, such as When 
resources are added or removed from the carousel. In 
addition to monitoring the URI index 258, the interface 
module 300 could also monitor the supplemental URI index 
258. The supplemental URI index 258 can re?ect the 
changes to the carousel made after the creation of the 
original URI index 258, and it can provide the interface 
module 300 With a simple and ef?cient method for detecting 
changes to the carousel. Similarly, the interface module 300 
could detect changes to the carousel by monitoring the 
carousel directory 256. Changes to the carousel could also 
be quickly and ef?ciently detected using the supplemental 
carousel directory. 

[0093] In addition to handling resource requests, the inter 
face module 300 can also support pre-fetching of resources. 
In one type of pre-fetching, the application program 302 
may access a resource, such as an HTML page. The HTML 
page may comprise a variety of other sub-resources. While 
the application program 302 may currently access a portion 
of the sub-resources, the interface module 300 may pre-fetch 
the remainder of the sub-resources forming the HTML page. 
Then, if the application program 302 later attempts to access 
other sub-resources, the sub-resources are readily available 
Without having to be requested from one of the transport 
paths. 

[0094] In another type of pre-fetching, the HTML page 
may include links to various other resources. The interface 
module 300 may pre-fetch the linked resources, thereby 
obtaining the linked resources before they are requested by 
the application program 302. Once retrieved, the resources 
can be stored in the interactive television receiver’s memory. 
Then, if the application program 302 requests one of the 
resources in memory, it can be retrieved from memory and 
provided to the application program 302. The resource can 
be provided to the application program 302 Without having 
to take the time to retrieve the resource from one of the 
transmission paths. 

[0095] In one exemplary embodiment, the interface mod 
ule 300 only pre-fetches the linked resources that are avail 
able through the broadcast path 52. Since the broadcast 
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server 50 periodically cycles through the carousel to send 
the resources to the interactive television receiver 54, and 
since no additional bandWidth Would be used on the broad 
cast path 52 to obtain the resources, the interface module 
300 can obtain those resources Without sloWing the data 
transmission rate on the broadcast path 52. This can also be 
done With only a minimal amount of extra processing by the 
interactive television receiver 54. If the application program 
302 subsequently requests the resources via a link on the 
HTML page, the interface module 300 can quickly provide 
the pre-fetched resources Without having to Wait for the 
carousel to cycle through to the requested resources. 

[0096] If the application program 302 does not request the 
pre-fetched resources, then they may be removed from 
memory. For example, if the application program 302 
broWses to a neW HTML page, the interface module 300 can 
remove the pre-fetched resources from the old page. The 
interface module 300 may then pre-fetch resources for the 
neW HTML page, and the neWly pre-fetched resources may 
overWrite the pre-fetched resources for the old page. Other 
processes may also be used to remove unused pre-fetched 
resources. 

[0097] In another exemplary embodiment, the interface 
module 300 may pre-fetch resources that are only available 
through the point-to-point path 58. The resources can be 
requested by the interface module 300, Which then receives 
them over the point-to-point path 58. The resources can be 
stored by the interface module 300 in the interactive tele 
vision receiver 54 and quickly retrieved if the application 
requests the resource via a link on the current HTML page. 
Since the resources Would not be ordinarily sent over the 
point-to-point path 58, extra bandWidth is consumed in 
obtaining the resources over the point-to-point path 58. This 
may sloW doWn the overall data transmission rate on the 
point-to-point path 58 and adversely affect other applica 
tions using that path. In yet another embodiment, the inter 
face module may pre-fetch resources that are available over 
both the broadcast path 52 and the point-to-point path 58. 
Other variations are possible, and these may also be used. 

[0098] It should be understood that the programs, pro 
cesses, methods and apparatus described herein are not 
related or limited to any particular type of computer or 
netWork apparatus (hardWare or softWare), unless indicated 
otherWise. Various types of general purpose or specialiZed 
computer apparatus may be used With or perform operations 
in accordance With the teachings described herein. While 
various elements of the preferred embodiments have been 
described as being implemented in softWare, in other 
embodiments in hardWare or ?rmWare implementations may 
alternatively be used, and vice-versa. 

[0099] In vieW of the Wide variety of embodiments to 
Which the principles of the present invention can be applied, 
it should be understood that the illustrated embodiments are 
exemplary only, and should not be taken as limiting the 
scope of the present invention. For example, the steps of the 
How diagrams may be taken in sequences other than those 
described, and more, feWer or other elements may be used 
in the block diagrams. 

[0100] The claims should not be read as limited to the 
described order or elements unless stated to that effect. In 
addition, use of the term “means” in any claim is intended 
to invoke 35 U.S.C. §112, paragraph 6, and any claim 
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Without the Word “means” is not so intended. Therefore, all 
embodiments that come Within the scope and spirit of the 
folloWing claims and equivalents thereto are claimed as the 
invention. 

We claim: 
1. A method for emulating an HTTP server in a broadcast 

netWork, the method comprising: 

receiving a request for a resource from an application 
program, Wherein the application program executes on 
an interactive television receiver; 

receiving a broadcast carousel comprising a data stream 
of a plurality of data modules, Wherein the data mod 
ules are cyclically received; and 

accessing an index to determine if the resource is avail 
able in the broadcast carousel, Wherein the index iden 
ti?es resources available in the broadcast carousel. 

2. A computer readable medium having stored therein 
instructions for causing a central processing unit to execute 
the method of claim 1. 

3. The method of claim 1, further comprising: 

obtaining the resource from a point-to-point path if the 
resource is not available in the broadcast carousel. 

4. The method of claim 1, further comprising: 

obtaining the resource from an HTTP server, an FTP 
server or a ?le server. 

5. The method of claim 1, wherein the request for a 
resource from an application program uses a ?rst protocol, 
and Wherein obtaining the resource from the point-to-point 
path comprises: 

requesting the resource over the point-to-point path using 
a second protocol; and 

receiving the resource from the point-to-point path. 
6. The method of claim 5, Wherein the ?rst protocol 

identi?es the resource using an URI or a URL. 

7. The method of claim 5, Wherein the second protocol 
identi?es the resource using a URI or a URL. 

8. The method of claim 1, Wherein the request identi?es 
the resource using a URI, Wherein a location of the resources 
in the carousel is identi?ed using a physical address, and 
Wherein the index provides a mapping betWeen the URI and 
the physical address. 

9. The method of claim 1, Wherein the request identi?es 
the resource using a URI, Wherein the resource can be 
obtained from the carousel using a logical carousel address, 
Wherein the index provides a mapping betWeen the URI and 
the logical carousel address, and Wherein obtaining the 
resource further comprises: 

searching the index to determine the logical carousel 
address of the resource; and 

obtaining the resource from the carousel using the logical 
carousel address. 

10. The method of claim 9, Wherein obtaining the resource 
form the carousel using the logical carousel address com 
prises: 

searching a second index to determine a physical address 
for the resource, Wherein the second index provides a 
mapping betWeen the logical carousel address and the 
physical address; and 
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obtaining the resource from the carousel using the physi 
cal address. 

11. The method of claim 1, Wherein the resource is created 
using a hyperlink language. 

12. The method of claim 11, Wherein the hyperlink 
language is HTML, XHTML or WML. 

13. The method of claim 11, Wherein the resource 
includes at least one link identifying a second resource, the 
method further comprising: 

pre-fetching the second resource. 
14. The method of claim 1, Wherein the broadcast netWork 

is a cable netWork, a satellite netWork or an interactive 
television netWork. 

15. The method of claim 1, Wherein the application 
program runs on a set-top box, a game console or an 
interactive television receiver. 

16. A method for processing resource requests in an 
interactive television system, comprising the steps: 

receiving a request for a resource from an application 
program, Wherein the request uses a ?rst protocol, and 
Wherein the application program runs on an interactive 
television receiver; 

searching an index to determine Whether the resource is 
available from a broadcast carousel, Wherein the index 
indicates resources available in the broadcast carousel, 
and Wherein the broadcast carousel is cyclically trans 
mitted to the interactive television receiver over a 
broadcast path; 

determining the resource is not available in the broadcast 
carousel; 

requesting the resource over a point-to-point path from a 
content host; 

receiving the resource over the point-to-point path from 
the content host; and 

providing the resource to the application program. 
17. A computer readable medium having stored therein 

instructions for causing a central processing unit to execute 
the method of claim 16. 

18. The method of claim 16, Wherein requesting the 
resource over the point-to-point path comprises: 

requesting the resource over the point-to-point path using 
a second protocol. 

19. The method of claim 16, Wherein the ?rst protocol 
identi?es the resource using a URI or URL. 

20. The method of claim 18, Wherein the second protocol 
identi?es the resource using a URI or URL. 

21. The method of claim 16, Wherein the content host 
stores a plurality of different representations of the resource, 
and Wherein requesting the resource over the point-to-point 
path from the content host comprises: 

performing content negotiation With the content host to 
select one of the plurality of representations. 

22. The method of claim 16, Wherein the interactive 
television receiver is a set-top box or a game console. 

23. An interactive television receiver comprising: 

a processor; 

a data storage medium; 
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an application program stored in the data storage medium 
and executable by the processor; 

carousel interface logic stored in the data storage medium 
and executable by the processor a carousel from a 
broadcast server sent over a broadcast path 

interface module logic stored in the data storage medium 
and executable by the processor, to receive a request 
for a resource from the application program, Wherein 
the request uses a ?rst protocol, (ii) to determine if the 
resource is available in the carousel (iii) to obtain the 
resource from the carousel if the resource is available 
in the carousel, (iv) to obtain the resource from a 
point-to-point path using a second format if the 
resource is not available in the carousel, and (v) to 
provide the resource to the application program. 

24. The interactive television receiver of claim 23, further 
comprising: 

pre-fetching logic stored in the data storage medium and 
executable by the processor, to determine at least 
one link in the resource, (ii) to retrieve data indicated 
by the at least one link, and (iii) to store the data in the 
data storage medium. 

25. A method for broadcasting resources to an interactive 
television receiver, comprising: 

obtaining a service from a service provider, Wherein the 
service includes a plurality of resources; 

obtaining a broadcast policy from the service provider, 
Wherein the broadcast policy indicates at least one of 
the plurality of resources to be sent to the interactive 
television receiver over a broadcast path; 

creating a carousel, Wherein the carousel includes the at 
least one of the plurality of resources, Wherein the 
carousel includes a carousel directory, and Wherein the 
carousel directory identi?es resources that are included 
in the carousel; and 

broadcasting the carousel to the interactive television 
receiver over the broadcast path. 

26. A computer readable medium having stored therein 
instructions for causing a central processing unit to execute 
the method of claim 25. 

27. The method of claim 25, Wherein creating a carousel 
comprises: 

performing content negotiation betWeen the service pro 
vider and the interactive television receiver. 

28. The method of claim 25, Wherein performing content 
negotiation further comprises: 

determining available formats for at least one of the 
resources in the service; 

determining formats supported by at least one application 
program in the interactive television receiver; and 

selecting one of the available formats for the at least one 
resource to use in the carousel. 

29. The method of claim 25, Wherein obtaining a broad 
cast policy comprises: 

receiving a channel de?nition ?le from the service pro 
vider. 

30. The method of claim 25, further comprising: 

determining that a resource in the carousel has expired; 




