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Description
FIELD
[0001] This application relates generally to the field of

electronic communications and, in an example embodi-
ment, to a method and system to transmit data.

BACKGROUND

[0002] An internet protocol (IP) delivery system (e.g.,
to provide video content and/or directory data) may use
a multicast data transmission protocol to improve scala-
bility. Much of the data delivered in the system may be
hierarchical in nature, such that certain data in a data set
is received before a receiver can make use of the remain-
der of that data set as illustrated by the document WO
01/80570. The receiver typically waits for an access point
(e.g. the starting or top element) in the data set to enable
processing of the remaining elements of the data set.
Waiting for an access point may introduce an undesirable
delay, which can adversely affect a receiver’s perform-
ance and an experience of a user of the system.

BRIEF DESCRIPTION OF DRAWINGS

[0003] Embodiments are illustrated by way of example
and not limitation in the figures of the accompanying
drawings, in which like references indicate similar ele-
ments and in which:

[0004] Figure 1is a block diagram of a system for dis-
tributing data to a switch/router in accordance with an
example embodiment;

[0005] Figure 2 illustrates a diagrammatic represen-
tation of an example interactive television environment;
[0006] Figure 3 is a flowchart illustrating a method, in
accordance with an example embodiment, for providing
data to a requester;

[0007] Figure 4 is a flowchart illustrating a method, in
accordance with an example embodiment, for selecting
a data rate;

[0008] Figure 5 is a flowchart illustrating a method, in
accordance with an example embodiment, for selecting
initial data;

[0009] Figure 6 is a flowchart illustrating a method, in
accordance with an example embodiment, for selecting
buffered data as initial data;

[0010] Figure 7 is a flowchart illustrating a method, in
accordance with an example embodiment, for selecting
intermediate join data as initial data;

[0011] Figure 8 is a flowchart illustrating a method, in
accordance with an example embodiment, selecting in-
termediate join data as initial data;

[0012] Figure 9 is a flowchart illustrating a method, in
accordance with an example embodiment, for identifying
data as an access point;

[0013] Figure 10 is a flowchart illustrating a method,
in accordance with an example embodiment, for receiv-
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ing a channel;

[0014] Figure 11 is a flowchart illustrating a method,
in accordance with an example embodiment, for receiv-
ing a directory;

[0015] Figure 12 is a flowchart illustrated a method, in
accordance with an example embodiment, for encoding
video content;

[0016] Figure 13 is a schematic representation of a
frame in accordance with an example embodiment;
[0017] Figures 14-17 are schematic representations
of a series of frames in accordance with example em-
bodiments;

[0018] Figure 18 illustrates a diagrammatic represen-
tation of machine in the example form of a computer sys-
tem within which a set of instructions, for causing the
machine to perform any one or more of the methodolo-
gies discussed herein, may be executed; and

[0019] Figure 19 is a block diagram of a receiving de-
vice that may be deployed in the system of Figure 1 or
Figure 2.

DETAILED DESCRIPTION

[0020] In the following description, for purposes of ex-
planation, numerous specific details are set forth in order
to provide a thorough understanding of an embodiment
of the present invention. It will be evident, however, to
one skilled in the art that the present invention may be
practiced without these specific details.

[0021] Data may be transmitted through a networked
system (e.g., an interactive television system) that is re-
ceived by a receiving device (e.g., a switch/router) and
distributed to one or more intermediate devices, ultimate-
ly for presentation on user devices. In an embodiment,
the receiving device may attempt to de-jitter the data re-
tained within a buffer by selecting a known data rate,
selecting a provided data rate or calculating the data rate
so that the retained data may be provided at a fixed data
rate.

[0022] The transmitted data may be hierarchical,
where portions of the data may use an access point to
decode prior and/or subsequently received data. In an
embodiment, the receiving device may provide one or
more additional access points in the data that it provides
to the intermediate device, which may enable faster ac-
cess to the hierarchical data.

[0023] Inresponse to data requests, the receiving de-
vice may provide initial data and additional data to enable
the intermediate device to present the content. The initial
data may include an access point, which may be used
to enable decoding of remaining initial data and/or the
additional data.

[0024] Inan example embodiment, the initial data may
include intermediate join data that includes data that has
been identified as access points. Retained data may also
be used to reconstruct one more access points on the
receiving device as intermediate join data.

[0025] In an example embodiment, the retained data
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may be buffered on the receiving device in segments
starting at an access point that may be provided as the
initial data.

EXAMPLE DATA DISTRIBUTION SYSTEM

[0026] Referringto Figure 1, an example embodiment
of a system 100 for distributing data to a switch/router is
illustrated. A data source 102 may provide data to a net-
work device (e.g., a switch or router 104) over a network
103. In an example embodiment, the data source 102
may aggregate data from a number of sources of data.

[0027] In an example embodiment, the data may in-
clude media such as video content in the form of a movie
or television program and/or digital music content such
as an MP3 file. The data is sequential, such as frames
of video content. Further, the data is hierarchical such
that encoding of successive frames and/or packets of the
data may use data relative techniques. Such a hierarchi-
cal technique may be used with compressed video con-
tent. In an example embodiment, the data may provide
avideo game, a patchfile, an interactive application data,
and/or the like. In an example embodiment, the data may
include informational content.

[0028] The switch/router 104 may route data to and
receive data from devices such as the intermediate de-
vices 108.1, 108.2 through the network 103. The network
103 may include a private network, a public network such
as the Internet, an access network, or combinations of
the private network, the public network and/or the access
network. In an example embodiment, the switch/router
104 may include a Digital Subscriber Line Access Multi-
plexer (DSLAM).

[0029] The network 103 may be an internet protocol
(IP) network, a telephone network, a cable network, a
core delivery network, or any other network to deliver
digital data. In an example embodiment, the data may
be provided to the switch/router 104 over the network
103 via a multicast transmission protocol, a unicast trans-
mission protocol, or any other protocol suitable for com-
municating digital data.

[0030] The switch/router 104 may be located ata home
or a business location and may be an edge router. In an
example embodiment, the switch/router 104 may inspect
incoming packets of data to determine a packet type and
take type-specific action.

[0031] In an example embodiment, a size of one or
more buffers of the router/switch 104 may be pre-defined
on the switch/router 104. The size of one or more buffers
of the switch/router 104 may, however, be determined
empirically by the switch/router 104. In an example em-
bodiment, the size of the buffer may be sufficient to retain
initial data to be sent to a requester. For example, the
size of the buffer may be sufficient to retain a group of
pictures (GOP) or its equivalent. In an example embod-
iment, the size of the buffer may be sufficient to retain a
span of data between two access points.

A non-networked intermediate device 108.1 may provide
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the data to a user device 106.1. Examples of the non-
networked intermediate device 108.1 include a set top
box (STB), a digital video recorder (DVR), a video de-
coder, a computer system, and the like. A networked in-
termediate device 108.2 may provide the data to a
number of user devices 106.2-106.n. Examples of the
networked intermediate device 108.2 may include a STB,
a DVR, a video decoder, a computer system, a server,
and the like. For example, the networked intermediate
device 108.2 may include a STB and the user devices
106.2-106.n may be televisions. For example, the STB
may distribute received content to multiple televisions
within a home or connected to a network.

[0032] It will be appreciated that the intermediate de-
vices 108.1, 108.2 may be located at a single location,
such as a home or a place of business occupied by an
operator of the user devices 106.1-106.n.

[0033] In an example embodiment, the intermediate
devices 108.1, 108.2 may transmit received data to other
devices including additional intermediate devices 108.1,
108.2. For example, the intermediate devices 108.1,
108.2 may retain received data.

[0034] The user devices 106.1-106.n may include any
display device (with or without receiver capability) includ-
ing televisions, monitors, computer systems, digital me-
dia players, gaming devices, mobile phones, personal
digital assistants (PDAs), and the like. Software may be
provided on the user devices 106.1-106.n to configure
the devices 106.1-106.n to render media content to a
user.

[0035] In an example embodiment, the user device
106.1 may be combined with the intermediate device
108.1 in a combination device.

EXAMPLE INTERACTIVE TELEVISION ENVIRON-
MENT

[0036] Figure 2 is a diagrammatic representation of
an example interactive television environment 200. The
interactive television environment 200 may be imple-
mented in the system 100 (see Figure 1). The interactive
television environment 200 may include a source system
212 that communicates data (e.qg., television/video con-
tent data and interactive application data) via a distribu-
tion network or system 214 and one or more modulator
boxes 270 to a receiver system 216. In other example
embodiments, the modulator box 270 may be replaced
with (or include) a PCI board, a USB dongle or the like.
In one example embodiment, the interactive television
environment 200 may optionally include a storage unit
272 (e.g., personal computer) that communicates stored
data via a network 274 to the modulator box 270 which,
in turn, communicates the stored data, television content
data, and interactive application data to the receiver sys-
tem 216. The modulator box 270, the storage unit 272,
and the receiver system 216 may be co-located in a sub-
scriber’s home. Thus, in one embodiment, the modulator
box 270 may combine television content data and inter-
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active application data received from the remote source
system 212 with local stored data provided by the storage
unit 272 provided at the subscriber’'s home. It may be
appreciated that the storage unit 272 may be any com-
puter device running appropriate software (e.g., Linux or
Microsoft Windows). In an example embodiment, the
modulator box 270 may be located within a head-end
system 218.

[0037] Turning first to the source system 212, an ex-
ample headend system 218 operates to communicate
the data as a broadcast transmission. To this end, the
headend system 218 is shown to include one or more
broadcast servers 220 and, optionally, one or more ap-
plication servers 222. Each of the broadcast servers 220
may operate to receive, encode, packetize, multiplex,
modulate, and broadcast data from various sources and
of various types. While the example embodiment is de-
scribed herein as transmitting data from the headend sys-
tem 218 as a broadcast, it will be appreciated that the
relevant data could also be unicast or multicast from the
source system 212 via the distribution system 214 and
the modulator box 270 to the receiver system 216. In
various embodiments, data could also be transmitted
from the source system 212 via a network connection to
the receiver system 216.

[0038] Each application server 222, in one example
embodiment, may serve to compile and provide interac-
tive data modules to the broadcast server 220. The in-
teractive data modules may also include data that is uti-
lized by an interactive television application. An applica-
tion server 222 may also include multiplexing functional-
ity to enable multiplexing of, for example, interactive tel-
evision applications and associated data with audio and
video signals received from various sources. An applica-
tion server 222 may also have the capability to feed (e.g.,
stream) multiple interactive television applications to one
or more broadcast servers 220 for distribution to the re-
ceiver system 216. To this end, each application server
222 mayimplement a so-called "carousel", whereby code
and datamodules are provided to a broadcast server 220
in a cyclic, repetitive manner for inclusion within a trans-
mission from the headend system 218. In other embod-
iments, code may reside permanently in the set-top box
238 (e.g., the code may be stored in non-volatile memory
of the set-top box 238), may be pushed or downloaded
to the set-top box 238, or be provided to the set-top box
238 in any other manner. In an example embodiment,
the application servers 222 may communicate directly
with communications 1/O interface, such that inputs may
be multiplexed from broadcast servers 220, data servers,
and application servers 222 to generate various broad-
cast streams.

[0039] The headend system 218 is also shown by way
of example to include one or more backend servers 224,
which are coupled to the application servers 222 and to
a communications I/O interface in the example form of a
modem pool 226. In an example embodiment, the com-
munications 1/O interface may be a network interface,
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such that IP traffic is provided for an entire path to a
DSLAM or equivalent. In the example modem pool con-
figuration, the modem pool 226 may be coupled to re-
ceive data from the receiver systems 216 via a network
228 (e.g., the Internet) through a switch/router 229 and
to provide this datato the backend servers 224. The back-
end servers 224 may then provide the data, received
from the receiver system 216, to the application servers
222 and the broadcast servers 220. Accordingly, the
switch/router 229, network 228 and the modem pool 226
may operate as a return channel whereby a receiver sys-
tem 216 is provided with interactivity with the source sys-
tem 212. Data provided to the headend system 218 via
the return channel may include, merely for example, user
input to an interactive television application executed at
the receiver system 216 or data that is generated by the
receiver system 216 and communicated to the source
system 212. It will however be appreciated that any data
may be communicated via the return channel (e.g., sta-
tistical data, data metering user viewing selections, etc.).
The return channel 230 may also provide a channel
whereby programs, targeted advertisements/commer-
cials, and applications from the source system 212 are
provided to the receiver system 216.

[0040] Withinthe source system 212, the headend sys-
tem 218 may optionally receive data (e.g., content, code
and application data) from external sources. For exam-
ple, Figure 2illustrates the headend system 218 as being
coupled to one or more content sources 232 and one or
more application sources 234 via a network 236 (e.g.,
the Internet). For example, a content source 232 may be
a provider of entertainment content (e.g., movies), a pro-
vider of real-time dynamic data (e.g., weather informa-
tion), a plurality of targeted advertisements, prime time
viewing advertisements, or the like. An application source
234 may be a provider of any interactive television ap-
plication. For example, one or more application sources
234 may provide a TV Media Player Application, Elec-
tronic Program Guide (EPG) and navigation applications,
messaging and communication applications, information
applications, sports applications, and/or games and
gaming applications.

[0041] Turning now to the example distribution system
214, the distribution system 214 may, in one embodi-
ment, support the broadcast distribution of data from the
source system 212to the receiver system 216. As shown,
the distribution network or system 214 may comprise a
satellite, cable, terrestrial or Digital Subscribers Line
(DSL) network, or any other data communication network
or combination of such networks.

[0042] The receiver system 216 is shown, in one ex-
ample embodiment, to include a receiver device in the
example form of a set-top box (STB) 238 that receives
data (primary and secondary content streams) via the
distribution system 214 and the modulator box 270, a
communications /O interface in the example form of a
modem 240 for return channel communications with the
headend system 218. It will be appreciated that the com-
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munication I/O interfaces 226, 240 may be selected de-
pendent upon the nature of the network 228. For exam-
ple, the communications I/O interfaces 226, 240 may in-
clude a cable return module, a DSL return module, or the
like. The receiver system 216 is also shown to include
other optional external systems such as a user input de-
vice 243 (e.g., a keyboard, remote control, mouse etc.)
and a display device 242, coupled to the set-top box 238,
for the display of content received at the set-top box 238.
In one example embodiment, the display device 242 may
be a television set.

[0043] The set-top box 238 may execute three layers
of software, namely an operating system 244, middle-
ware 246 and, optionally, one or more interactive televi-
sion applications 248. The middleware 246 may operate
to shield the interactive television application 248 from
differences of various operating systems 244 and differ-
ences in hardware of different set-top boxes 238. To this
end, the middleware 246 may provide driver Application
Program Interfaces (APIs) and a library to translate in-
structions received from an interactive television or
stored data application 248 into low-level commands that
may be understood by set-top box hardware (e.g., mo-
dems, interface ports, smart card readers, etc.). In one
example embodiment, the middleware 246 may include
extraction functionality to extract a selected tertiary video
stream. For example, the middleware 246 may include
crop and scale functionality to crop a portion or subset
ofan active display area provided by the secondary video
stream, and scale the cropped portion or subset for dis-
play on the display device 242 so as to encompass an
entire display area of the display device 242.

[0044] The modulator box 270, in one example em-
bodiment, may receive stored data from the storage unit
272 and a broadcast transmission from the source sys-
tem 212. The modulator box 270 may multiplex the stored
data into the broadcast transmission thereby generating
a second transmission that is communicated to the re-
ceiver system 216. It will however be appreciated that
storage unit functionality is optional. The storage unit 272
may store data and, upon request, communicate the
stored data to the modulator box 270 over the network
274 (e.g., Ethernet). The storage unit 272 may commu-
nicate the stored data in response to commands that are
entered by a user from the set-top box 238 and commu-
nicated to the storage unit 272 over the link 276. The link
276 may be any wired or wireless link over which digital
data may be communicated (e.g.,an 802.11 xlink,a USB
link, an IEEE 1394 link etc.).

EXAMPLE METHOD OF RECEIVING AND PROVID-
ING DATA

[0045] Referring to Figure 3, a method 300 in accord-
ance with an example embodiment for providing data to
a requester is shown. In an example embodiment, the
data may be a number of frames of video content from
a television channel. The data is hierarchical data (e.g.,
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of a hierarchical data type) in which interpretation and/or
use of future data depends on previous data. The method
300 may be deployed in the system 100 and the interac-
tive television environment 200 (see Figures 1 and 2)
and, accordingly, is described by way of example with
reference thereto.

[0046] Data may be received from one or more data
sources 102 and retained within a buffer of the switch/
router 104, 229 (see Figures 1 and 2) at block 302. In
an example embodiment, hierarchical data received from
a data source may be retained in a buffer.

[0047] For example, data in the form of video content
may be received via a multicast transmission protocol or
a unicast transmission protocol from the data sources
102.

[0048] A data rate may be selected for the retained
data at block 304. Selection of the data rate may be con-
text sensitive. Thus, for example, the data rate may be
calculated for audio content and/or video content (time
sensitive content) but may not be calculated for web pag-
es (which is less time sensitive). The data rate may be a
fixed or a variable data rate. In an example embodiment,
the data rate may be calculated. A fixed data rate may,
for example, be selected for retained hierarchical data in
the buffer.

[0049] A data request may be received by the switch/
router 104, 229 at block 306. The data request may in-
clude a request for video content of a channel (e.g., a
multicast join request).

[0050] Inresponse to the data request, initial data may
be provided from the switch/router 104, 229 to a reques-
tor at block 308. In an example embodiment, the initial
data may include an access point of a data set. The initial
data may be the data starting from a first access point
until a second access point. For example, the initial data
may be a frame of video content designated as a GOP
start marker and subsequent frames of the video content
until another frame is designated with the GOP start
marker. In an example embodiment, the initial data may
include frames of the video content that can be used to
decode subsequent frames in the data stream of the vid-
eo content until a nextaccess pointis received. The initial
data may include intermediate join data, buffered data,
and/or delayed data. An example embodiment of provid-
ing initial data to the requester is described in greater
detail below.

[0051] The initial data may include a first packet of an
object being transmitted that may be designated as seg-
ment 0 (zero) and contain information regarding size and
nature of the packetized object which may be first used
to download and/or reconstructing the object.

[0052] The initial data may be provided at block 308 at
the selected data rate selected at block 304 and addi-
tional data may be provided to the requester at block 310.
The initial data may be provided in parallel to the addi-
tional data and, optionally, may be provided at a lower
quality. For example, the additional data may be one or
more frames of video content after the initial frames of
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video content are provided for the channel. The additional
data may be provided at block 310 at the selected data
rate.

[0053] In an example embodiment the operations of
block 304 and block 306 may occur in parallel, such that
the data rate need not be selected before receiving a
data request.

[0054] Atdecision block 312, the method 300 may de-
termine whether another new data request is being pro-
vided. If another data requestis being provided, the meth-
od 300 may return to block 302. If the new data request
is not being provided, the method 300 may return to block
310.

[0055] In an example embodiment for hierarchical (or
sequential) data sets, the switch/router 104, 229 may
start buffering with a first packet in a sequence or hier-
archy as an access point in a data set. Depending on the
type of databeing processed, the access point may either
be explicitly signaled to the switch/router 104, 229, or
derived from the dataitself through inspection. Whenever
a new user joins a multicast of the hierarchical (or se-
quential) data, the switch/router 104, 229 may start out-
putting information from a last start packet of data rather
than a last packet of data received. In the event that no
packet start marker is found in the multicast buffer, the
switch/router 104, 229 may pass data through by revert-
ing to an unbuffered mode.

[0056] Inanexample embodiment, each devicereceiv-
ing the initial data at block 308 may receive the same
initial data within a certain time period (e.g., before new
initial data is contained within a buffer). For example,
instead of each requesting device receiving the additional
data and waiting until an access point is received before
rendering the data, the devices may instead render data
as soon as the initial data is received (e.g., by the switch/
router 104, 229). The additional data provided at block
310 may then bereceived and/or processed by the device
ata slight delay so that the data is provided continuously.
[0057] In an example embodiment, selecting the data
rate at block 304 and providing data at the selected data
rate at blocks 308, 310 may reduce data rate variations.
[0058] The assignment and management of buffers on
the switch/router 104, 229 for various multicasts may be
simplified by providing explicit signaling to the switch/
router 104, 229. For example, configuration information
may be sent to the router 104, 229 out of band using a
remote management scheme to identify buffered multi-
casts and associate a particular buffer size. In an exam-
ple embodiment, explicit marking of multicasts by infor-
mation embedded in the multicast may be used to indi-
cate properties such as stream priority and data set size.

EXAMPLE METHODS FOR TRANSMITTING DATA

[0059] Referring to Figure 4, a method 400 in accord-
ance with an example embodiment for selecting a data
rate is shown. In an example embodiment, the method
400 may be performed at block 306 of the method 300
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(see Figure 3) and may operate on the switch/router 104,
229 (see Figures 1 and 2).

[0060] A determination may be made at decision block
402 as to whether an attempt to de-jitter the data should
be made (e.g., by stabilizing a data rate at which the data
may be provided). In an example embodiment, the data
may be a frame of video content and the data rate may
be a frame rate of video content.

[0061] If no attemptis made to de-jitter the data at de-
cision block 402, the method 400 may proceed to select
a non-fixed rate for the data as the selected rate (see
block 416). For example, the non-fixed rate may be the
rate at which the switch/router 104, 229 receives the data.
If the method 400 attempts to de-jitter the data at decision
block 402, the method 400 may proceed to decision block
406.

[0062] The method 400 may determine at decision
block 406 whether the date rate for the data is known. If
the data rate is known, the method 400 may select a
known data rate as the selected data rate at block 408.
For example, the data rate may be known when the
switch/router 104, 229 is accessing content from a known
content source. If the desired date rate is not known at
decision block 406, the method 400 may proceed to de-
cision block 410.

[0063] Atdecision block 410, the method 400 may de-
termine whether the data rate has been provided. If the
datarate has been provided, the method 400 may select
a provided data rate as the selected data rate at block
412.

[0064] In an example embodiment, the provided data
rate may be received from external signaling. The pro-
vided data rate may be embedded within a data stream
using, for example, a data tag. If the data rate has not
been provided at decision block 410, the method 400
may proceed to decision block 414.

[0065] The method 400 may determine at decision
block 414 whether the data rate can be calculated. If the
data rate can be calculated, the method 400 may calcu-
late the data rate at block 418 and select the calculated
data rate as the selected data rate at block 420. For ex-
ample, the method 400 may calculate the data rate by
analyzing an average data rate for a data stream. If the
data rate cannot be calculated at decision block 414, the
method 400 may proceed to block 416. Dependent upon
the outcome at decision blocks 402, 406, 410, and 414
the method 400 may terminate after blocks 416, 408,
412, 416 or block 420 respectively.

[0066] Referring to Figure 5, a method 500 in accord-
ance with an example embodiment for selecting initial
datais shown. In an example embodiment, the initial data
at block 308 (see Figure 3) may be selected utilizing the
method 500.

[0067] The method 500 may determine whether a se-
lection of intermediate join data as the initial data is avail-
able and/or desirable at decision block 502. The inter-
mediate join data may act as a synthesized access point
to enable access to additional hierarchical data without
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first receiving an access point of the additional hierarchi-
cal data. For example, the access points may provide
anchors that reset an interpretation process and initialize
an internal state of an interpreter of the hierarchical data.
The intermediate join data may be in the form of one or
more intermediate join frames that may be retained for
use on the switch/router 104, 229 (see Figures 1 and 2).
[0068] If the intermediate join data is available and/or
desirable, the method 500 may select the intermediate
join data as the initial data at block 504 so that it may be
provided at block 308. Example embodiments for select-
ing intermediate join data to enable the intermediate join
of a data set is described in greater detail below. If the
intermediate join data is not available and/or desirable
at decision block 502, the method 500 may proceed to
decision block 506.

[0069] In an example embodiment, the intermediate
join data may be desirable when there is bandwidth to
send the intermediate join data to the switch/router 104,
229 hooked to a core network, but not enough bandwidth
to send the intermediate join data along to a receiver. In
an example embodiment in the interactive television en-
vironment 200 (see Figure 2), the intermediate join data
may be sent at a lower quality to enable a faster channel
change.

[0070] Atdecision block 506, the method 500 may de-
termine whether a selection of buffered data as the initial
data is available and/or desirable. If the buffered data is
available and/or desirable, the method 500 may select
the buffered data as the initial data at block 508. An ex-
ample embodiment for selecting the buffered data is de-
scribed in greater detail below. If the buffered data is not
available and/or desirable for use as the initial data at
decision block 506, the method 500 may proceed to de-
cision block 510.

[0071] The method 500 may determine whether a se-
lection of delayed data as the initial data is available
and/or desirable at decision block 510. In an example
embodiment, the delayed data may be available when a
buffer does not retain all data received from a particular
program or object and a delayed transmission of the data
is available.

[0072] If the delayed data is available and/or desirable
at decision block 510, the method 500 may select the
delayed data as the initial data and the additional data
atblock 512. For example, the delayed data may include
sending data at a delay. If the delayed data is not avail-
able and/or desirable at decision block 510, the method
500 may select current data as the initial data and the
additional data at block 514.

[0073] After the operations at block 504, block 508,
block 512, or block 514 are complete, the method 500
may terminate.

[0074] Referring to Figure 6, a method 600 in accord-
ance with an example embodiment for selecting buffered
data as initial data is shown. In an example embodiment,
the method 600 may be performed at block 508 (see
Figure 5). In an example embodiment, the buffered data
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selected as the initial data may be used during the oper-
ations at block 308 (see Figure 3).

[0075] A frame may be identified as an access point in
a data set at block 602. In an example embodiment, a
first data unit (e.g., a frame) may be identified as a first
access point from among a number of data units (e.g., a
number of frames). For example, the first data unit may
be of a hierarchical data type. In an example embodi-
ment, the data units may be hierarchical data units, such
that interpretation and/or use of use of future data units
depend on previous data units. Example embodiments
of identifying the access point in the data set are de-
scribed in greater detail below.

[0076] The identified frame may be retained as a start-
ing point at block 604. For example, the identified frame
may be retained in a buffer of the switch/router 104, 229
(see Figures 1 and 2).

[0077] Anextframemaybereceivedasa currentframe
at block 606. For example, the next frame in a number
of frames (e.g., a data stream of frames of video content)
of a channel may be received by the switch/router 104,
229.

[0078] The method 600 may determine whether a cur-
rent frame is another access point (e.g., a second access
point) at decision block 608. If the current frame is not
an access point, the current frame may be retained (e.g.,
in a buffer) at block 610 and the method 600 may return
to block 606. If the frame is an access point at decision
block 608, the starting point and the retained frames may
be designated as buffered data at block 612 and the
method 600 may return to block 602. For example, the
buffer data may be further designated as the initial data
at block 508 (see Figure 5) and/or may be provided to
the requester as the initial data at block 308 (see Figure
3).

[0079] Inanexample embodiment, the frame identified
as the access point at block 602 upon the start of method
600 may be identified as afirstaccess pointand the frame
identified as the access point after the decision block 608
at block 602 may be identified as the second access
point. In an example embodiment, frames before the
starting point may be discarded from the buffer.

[0080] Referring to Figure 7, a method 700 in accord-
ance with an example embodiment for selecting interme-
diate join data as initial data is shown. In an example
embodiment, the method 700 may be performed at the
block 504 (see Figure 5). In an example embodiment,
the intermediate join data selected as the initial data may
be used during the operations at block 308 (see Figure
3).

[0081] A frame may be identified as an access point
at block 702. In an example embodiment, the operations
of block 602 (see Figure 6) may be performed at block
702. An example embodiment of identifying a frame as
an access point is described in greater detail below.
[0082] The identified frame may be retained at block
704. For example, the identified frame may be retained
in a buffer of the switch/router 104, 229 (see Figures 1
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and 2). In an example embodiment, a first data unit may
be identified at block 702 and retained as an access point
among a number of data units at block 704.

[0083] A nextframe may be received at block 706. For
example, the next frame in a number of frames (e.g., a
data stream of frames of video content) of a channel may
be received by the switch/router 104, 229.

[0084] At decision block 708, a determination may be
made as to whether the received frame should be re-
tained. For example, athereceived frame may be retained
when the frame may be used to decode a remaining por-
tion of the number of frames of the channel until a next
access point is received. If the received frame is not to
be retained, the method 700 may return to block 706. If
the received frame is to be retained at decision block
708, the method 700 may proceed to block 710.

[0085] The received frame may be retained (e.g., in a
buffer) at block 710. Each of the received frames that
have been retained at block 710 may be designated as
the intermediate join data at block 712. For example, the
intermediate join data may be further designated as the
initial data at block 504 (see Figure 5) and/or may be
provided to the requester as the initial data at block 308
(see Figure 3). After completing the operations at block
712, the method 700 may return to block 706.

[0086] In an example embodiment, after all retained
frames have been designated as intermediate join data
at block 712, the method 700 may terminate.

[0087] After the completion of the operation at block
712, retained data units (e.g., the received frames that
have been retained) may be provided in response to a
request (e.g., a channel change request) when a current
data unit (e.g., a current frame) of the number of data
units (e.g., the frames of video content) is not an access
point.

[0088] In an example embodiment, one or more addi-
tional data units of a number of data units after an access
point may be identified at block 710 and retained at block
712, the retained data units being to decode the number
of data units after the access point until a next access
point. The retained data units may then be provided in
response to a request (see block 308 of Figure 3) when
a current data unit of the number of data units is not an
access point.

[0089] Referring to Figure 8, a method 800 in accord-
ance with an example embodiment for selecting interme-
diate join data as initial data is shown. In an example
embodiment, method 800 may be performed at block 504
(see Figure 5). In an example embodiment, the interme-
diate join data selected as the initial data may be used
during the operations at block 308 (see Figure 3).
[0090] A frame may be identified as an access point
at block 802. In an example embodiment, the operations
of block 702 (see Figure 7) may be performed at block
802. An example embodiment of identifying data (e.g., a
frame) as an access point is described in greater detail
below.

[0091] The identified frame may be retained at block
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804. In an example embodiment, the operations of block
704 (see Figure 7) may be performed at block 804. For
example, a first data unit may be identified at block 802
and retained at block 802 as an access point among a
plurality of data units.

[0092] A nextframe may be received at block 806. For
example, the next frame in a number of frames (e.g., a
data stream of frames of video content) of a channel may
be received by the switch/router 104, 229.

[0093] At decision block 808, a determination may be
made as to whether the received frame may be used for
reconstruction (e.g., reconstructing subsequent data).
For example, the received frame may be used for recon-
struction when the received frame may be used to decode
other frames, which may include a data stream of video
content.

[0094] If the received frame will not be used for recon-
struction, the method 800 may return to block 806. If the
received frame will be used for reconstruction, the meth-
od 800 may retain the received frame at block 810 and
proceed to decision block 812.

[0095] At decision block 812, the method 800 may de-
termine whether to create reconstruction frames from the
retained frames. If the reconstruction frames are not to
be created, the method 800 may return to block 806. If
the reconstruction frames are to be created, the recon-
structed frames may be created at block 814 and the
reconstruction frames may be designated as intermedi-
ate join data at block 816. For example, the reconstructed
frames may be created by reconstructing and re-encod-
ing one or more frames from other frames in the buffer,
such that the reconstructed frames may be used to de-
code other frames. In an example embodiment, the re-
constructed frames may be marked as reconstructed
frames at block 814.

[0096] Inanexample embodiment, the frames of which
the replacement frames are replacing may be discarded
from the buffer at block 814.

[0097] The reconstruction frames may be created at a
same bit rate as the retained frames. However, in other
embodiments the reconstructed frames may be created
at a different bit rate (e.g., a lower bit rate) as the retained
frames. After block 816, the method 800 may terminate.
[0098] After completing the operations at block 816, a
first data unit (e.g., a first frame) and reconstructed data
units (e.g., the reconstructed frames) may be provided
inresponse to arequest (e.g., a channel change request)
when a current data unit (e.g., a current frame) of the
number of data units is not an access point. For example,
the intermediate join data may be further designated as
the initial data at block 504 (see Figure 5) and/or may
be provided to the requester as the initial data at block
308 (see Figure 3).

[0099] Referring to Figure 9, a method 900 in accord-
ance with an example embodiment for identifying data
as an access pointis shown. In an example embodiment,
the method 900 may be performed at block 602 (see
Figure 6), at block 702 (see Figure 7), and/or at block
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802 (see Figure 8).

[0100] A first portion of data (e.g., a data unit such as
a frame and/or a data packet) may be received at block
902. For example, the first portion of data may be re-
ceived by the switch/router 104, 229 from the data source
102 and/or headend system 218 (see Figures 1 and 2).
[0101] At decision block 904, a determination may be
made as to whether the received data is an access point.
In an example embodiment, the received data may be
an access point when the received data is a key frame
that can be decoded without reference to other frames.
In an example embodiment, the access point may be a
starting element of a data stream to be processed before
a remaining portion of the data stream. In an example
embodiment, the access point may be a top element of
a data set (e.g., a directory file) to be processed before
a remaining portion of the data set (e.g., files within the
directory identified by the directory file) can be processed
to enable access to the remaining portion of the data set.
In an example embodiment, the access point may be a
GOP (group of pictures) start marker. The access point
may however be a key frame of video content, such that
the key frame may be decoded without reference to other
frames of the video content. Other access points may
also be provided.

[0102] Inanexample embodiment, the identification of
the portion of data as an access point may include an
indication in the data of a frame. For example, such an
indication may be provided when the frame is part of
MPEG-2 data or MPEG-4 data. The identification of the
portion of data as an access point may be based on trans-
mission of the data as a first part of a collection of data
sections where a data stream carrying the data may in-
clude information that indicates a type and start of each
data section. The identification of the portion of data as
an access point may be signaled through a time code.
In an example embodiment, the identification of the por-
tion of data as an access point may be signaled through
metadata.

[0103] If the received data is not an access point, an
additional portion of data may be received at block 906
and the method 900 may return to decision block 904. If
the received portion of data is an access point at decision
block 904, the method 900 may designate the received
portion of data as an access point at block 908. After
block 908, the method 900 may terminate.

EXAMPLE METHODS FOR USING TRANSMITTED
DATA

[0104] Referring to Figure 10, a method 1000 in ac-
cordance with an example embodiment for receiving a
channel is shown. In an example embodiment, the meth-
od 1000 may operate on the intermediate device 108.1,
108.2 (see Figure 1), and/or on the set-top box 238 (see
Figure 2).

[0105] A new channel selection may be received from
a user at block 1002. A new channel request may be sent
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at block 1004. For example, the intermediate device
108.1, 108.2 and/or the STB 238 may send a multicast
join to the switch/router 104, 229.

[0106] The initial frames of the new channel may be
received and reproduced at block 1006 by the interme-
diate device 108.1. For example, reproducing the initial
frames may include decoding and presenting the initial
data.

[0107] Additional frames of the new channel may be
received and reproduced at block 1008. For example,
reproducing the additional frames may include decoding
and presenting the additional data. After completion of
block 1008, the method 1000 may terminate.

[0108] Referring to Figure 11, a method 1100 in ac-
cordance with an example embodiment for receiving a
directory is shown. The directory may be a directory tree
containing code and/or order data. In an example em-
bodiment, the directory may be an electronic program
guide (EPG) on an intermediate device 108.1, 108.2 of
the system 100 and/or the set-top box 238 of the inter-
active television environment 200.

[0109] A new directory listing selection may be re-
ceived from a user at block 1102. A directory listing re-
quest may be sent at block 1104.

[0110] Initial data for a new directory may be received
at reproduced at block 1106. Additional data for the new
directory may be received at reproduced at block 1108.
After block 1108, the method 1100 may terminate.

EXAMPLE METHOD FOR ENCODING VIDEO CON-
TENT

[0111] Referring to Figure 12, a method 1200 for en-
coding video content is shown. The video content may
be accessed at block 1202. Primary data and replace-
ment data may be generated at block 1204. In an exam-
ple embodiment, the primary data may be data ordinarily
sent without additional access points and the replace-
ment data may include initial data and, optionally, addi-
tional data that provides additional access points.
[0112] The primary data and replacement data may be
transmitted at block 1206. In an example embodiment,
the primary data and replacement data may be sent from
the data source 102 and/or the headend system 218 to
the switch/router 104, 229 (see Figures 1 and 2). After
completion of block 1206, the method 1200 may termi-
nate.

EXAMPLE RETAINED DATA AS FRAMES

[0113] Referring to Figure 13, a frame 1300 in accord-
ance with an example embodiment is shown. The frame
1300 may be part of the initial data and/or additional data
and is shown to include by way of example a frame type
1302, a presentation frame number 1304, and a frame
dependency 1306, 1308.

[0114] The frame type 1302 may indicate a type of the
frame 1300. For example, an "I" frame may be a stan-
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dalone frame, a "P" frame may depend on previous "I"
frames and/or "P" frames, a "B" frame (as shown by way
of example in Figure 13) may depend on surrounding "I"
and/or "P" frames, and a "BR" frame may be used as
references for other "B" frames. In an example embodi-
ment, where frames are reconstructed from previously
received frames on a device (e.g., the switch/router 104,
229), an "RI" indicator may be used to indicate a recon-
structed and re-encoded | frame. Likewise, an "RP" indi-
cator may be used to indicate a reconstructed and re-
encoded P frame. Thus, in an example embodiment, re-
constructed frames may be identified using the prefix "R"
followed by the particular frame type (e.g., |, P, and B).
For example, P frames may be predicted frames based
on previous frames in a data stream, B frames may be
bidirectional frames based on a preceding P frame and
a succeeding P frame.

[0115] The presentation frame number 1304 may in-
dicate an order in which a series of frames are presented
to a user. The frame dependency 1306, 1308 may indi-
cate other frames on which the frame depends.

[0116] Referring to Figure 14, a series of frames 1400
in accordance with an example embodiment is shown.
The series of frames 1400 may, for example, be based
on an MPEG-2 structure.

[0117] A presentation order 1402 may indicate an or-
der in which the series of frames 1400 are presented to
a viewer. In an example embodiment as illustrated, the
presentation order 1402 may be an | frame 00, a B frame
01, a B frame 02, a P frame 03, a B frame 04, a B frame
05, a P frame 06, a B frame 07, a B frame 08, a P frame
09, a B frame 10, a B frame 11, a P frame 12, a B frame
13, a B frame 14 and an | frame 15.

[0118] A transmission order 1404 shows an example
of an order in which the series of frames 1400 may be
received by a device. The device may, for example, be
one of the intermediate devices 108.1, 108.2 (see Figure
2), the switch/router 229 (see Figure 2), or any other
network device. The transmission order 1404 is shown
merely by way of example to be may be an | frame 00,
a P frame 03, a B frame 01, a B frame 02, a P frame 06,
a B frame 04, a B frame 05, a P frame 09, a B frame 07,
a B frame 08, a P frame 12, a B frame 10, a B frame 11,
an | frame 15, a B frame 13 and a B frame 14.

[0119] An intermediate join order 1406 may include
one or more reconstructed frames followed by a number
of frames from the transmission order. For example, the
intermediate join order 1406 may be a Rl frame 06, a P
frame 09, a B frame 07, a B frame 08, a P frame 12, aB
frame 10, a B frame 11, an | frame 15, a B frame 13 and
a B frame 14.

[0120] Asillustrated, areplacementframe construction
1408 may include a RI frame 06 constructed from an |
frame 00 and applying information from a P frame 03 and
a P frame 06.

[0121] In an example embodiment, one or more re-
placement frames (e.g., RI frame 06) may be used to
initialize the decoder’s reference buffers in between GOP
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starts. The replacement frames may be sent ahead of a
convenient position in the actual bit stream to permit de-
coding to start between original access points. The re-
placement frames may provide a new access point, ef-
fectively dividing a larger data set into a series of smaller
data sets. Once the replacement frames have been re-
ceived, frame data preceding the replacementframe data
in the buffer may be discarded.

[0122] Referring to Figure 15, a series of frames 1500
in accordance with an example embodiment is shown.
In an example embodiment, the series of frames 1500
may represent an application of reference B frames of
H.264 format, where the B frames may be used by other
B frames during reconstruction. A single replacement
frame may be used if the replacement frame is inserted
prior to P frames.

[0123] A presentation order 1502 may indicate an or-
der in which the series of frames 1500 are presented to
a viewer. In an example embodiment as illustrated, the
presentation order 1502 may be an | frame 00, a B frame
01, a Br frame 02, a B frame 03, a P frame 04, a B frame
05, a Br frame 06, a B frame 07, a P frame 08, a B frame
09, a Br frame 10, a B frame 11, a P frame 11, a B frame
13, a Br frame 14, a B frame 15, and an | frame 16.
[0124] A transmission order 1504 indicates an exam-
ple order in which the series of frames 1500 may be re-
ceived by a device. The device may be the intermediate
device 108.1, 108.2 (see Figure 2), the switch/router 229
(see Figure 2), or any other network device. The trans-
mission order 1504 is shown by way of example to be an
| frame 00, a P frame 04, a Br frame 02, a B frame 01, a
B frame 03, a P frame 08, a Br frame 06, a B frame 05,
a B frame 07, a P frame 12, a Br frame 10, a B frame 9,
a B frame 11, an | frame 16, a Br frame 14, a B frame 13
and a B frame 15.

[0125] An intermediate join order 1506 may include
one or more reconstructed frames followed by a number
of frames from the transmission order. The intermediate
join order 1506 is shown by way of example to include a
Rl frame 08, a P frame 12, a Br frame 10, a B frame 09,
a B frame 11, an | frame 16, a Br frame 14, a B frame
13, and a B frame 15.

[0126] Asillustrated, areplacementframe construction
1508 may include a RI frame 08 constructed from an |
frame 00 and applying information from a P frame 04 and
a P frame 08.

[0127] Referring to Figure 16, a series of frames 1600
in accordance with an example embodiment is shown.
The series of frames 1600 may, for example, use two
levels of B reference frames.

[0128] A presentation order 1602 may indicate an or-
der in which the series of frames 1600 are presented to
a viewer. The presentation order 1602 is shown by way
of example to be an | frame 00, a B frame 01, a Br frame
02, a B frame 03, a Br frame 04, a B frame 05, a Br frame
06, a B frame 07, a P frame 08, a B frame 09, a Br frame
10, a B frame 11, a Br frame 12, a B frame 13, a Brframe
14, a B frame 15 and a P frame 16.
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[0129] A transmission order 1604 shows an example
orderin which the series of frames 1600 may be received
by a device. The device may be one of the intermediate
device 108.1, 108.2 (see Figure 2), the switch/router 229
(see Figure 2), or any other network device. The trans-
mission order 1604 is shown by way of example to be an
| frame 00, a P frame 08, a Br frame 04, a Br frame 02,
a B frame 01, a B frame 03, a Br frame 06, a B frame 05,
a B frame 07, a P frame 16, a Br frame 12, a B frame 10,
a B frame 09, a B frame 11, a B frame 14, a B frame 13,
and a B frame 15.

[0130] An intermediate join order 1606 may include
one or more reconstructed frames followed by a number
of frames from the transmission order. The intermediate
join order 1606 is shown to include a RI frame 08, a RP
frame 16, a Br frame 12, a B frame 10, a B frame 09, a
B frame 11, aB frame 14, a B frame 13 and a B frame 15.
[0131] As illustrated, a first replacement frame con-
struction 1608 may include a RI frame 08 constructed
from an | frame 00 and applying information from a P
frame 08 and a second replacement frame construction
1510 may include a RP frame 16 constructed from an |
frame 00 and applying information from a P frame 08 and
a P frame 16 and re-encoding the P frame (e.g., RP frame
16) relative to the RI frame 08 of the first replacement
frame construction 1608.

[0132] Referring to Figure 17, a series of frames 1700
in accordance with an example embodiment is shown.
In an example embodiment, the series of frames 1700
may use three levels of B reference frames.

[0133] A presentation order 1702 may indicate an or-
der in which the series of frames 1700 are presented to
a viewer. The presentation order 1702 is shown by way
of example to be an | frame 00, a B frame 01, a Br frame
02, a B frame 03, a Br frame 04, a B frame 05, a Br frame
06, a B frame 07, a Br frame 08, a B frame 09, a Br frame
10, aB frame 11, a Brframe 12, a B frame 13, a Br frame
14, a B frame 15, and a P frame 16.

[0134] A transmission order 1704 indicates an exam-
ple order in which the series of frames 1700 are received
by a device. In The device may be one of the intermediate
device 108.1, 108.2 (see Figure 2), the switch/router 229
(see Figure 2), or any other network device. The trans-
mission order 1704 is shown to be an | frame 00, a P
frame 16, a Br frame 08, a Br frame 04, a Br frame 02,
a B frame 01, a B frame 03, a Br frame 06, a B frame 05,
a B frame 07, a Brframe 12, a B frame 10, a B frame 09,
a B frame 11, a B frame 14, a B frame 13, and a B frame
15.

[0135] An intermediate join order 1706 may include
one or more reconstructed frames followed by a number
of frames from the transmission order. The intermediate
join order 1706 is shown to be a Rl frame 08, a RP frame
16, a Brframe 12, a B frame 10, a B frame 09, a B frame
11, a B frame 14, a B frame 13, and a B frame 15.
[0136] As illustrated, a first replacement frame con-
struction 1708 may include a RI frame 08 constructed
from an | frame 00 and applying information from a P

10

15

20

25

30

35

40

45

50

55

1"

frame 16 and a Br frame 08, and a second replacement
frame construction 1610 may include a RP frame 16 con-
structed from an | frame 00 and applying information from
a P frame 04 and re-encoding the P frame (e.g., RP frame
16) relative to the RI frame 08 of the first replacement
frame construction 1708.

EXAMPLE COMPUTING SYSTEM

[0137] Figure 18 shows a diagrammatic representa-
tion of machine in the example form of a computer system
1800 within which a set of instructions, for causing the
machine to perform any one or more of the methodolo-
gies discussed herein, may be executed. In alternative
embodiments, the machine operates as a standalone de-
vice or may be connected (e.g., networked) to other ma-
chines. In a networked deployment, the machine may
operate in the capacity of a server or a client machine in
server-client network environment, or as a peer machine
in a peer-to-peer (or distributed) network environment.
The machine may be a personal computer (PC), a tablet
PC, a set-top box (STB), a Personal Digital Assistant
(PDA), a cellular telephone, a web appliance, a network
router, switch or bridge, or any machine capable of exe-
cuting a set of instructions (sequential or otherwise) that
specify actions to be taken by that machine. Further,
while only a single machine is illustrated, the term "ma-
chine" shall also be taken to include any collection of
machines thatindividually or jointly execute a set (or mul-
tiple sets) of instructions to perform any one or more of
the methodologies discussed herein.

[0138] The example computer system 1800 includes
a processor 1802 (e.g., a central processing unit (CPU),
a graphics processing unit (GPU) or both), a main mem-
ory 1804 and a static memory 1806 which communicate
with each other via a bus 1808. The computer system
1800 may further include a video display unit 1810 (e.g.,
a liquid crystal display (LCD) or a cathode ray tube
(CRT)). The computer system 1800 also includes an al-
phanumeric input device 1812 (e.g., a keyboard), a user
interface (Ul) navigation device 1814 (e.g., a mouse), a
disk drive unit 1816, a signal generation device 1818
(e.g., a speaker) and a network interface device 1820.
[0139] The disk drive unit 1816 includes a machine-
readable medium 1822 on which is stored one or more
sets of instructions and data structures (e.g., software
1824) embodying or utilized by any one or more of the
methodologies or functions described herein. The soft-
ware 1824 may also reside, completely or at least par-
tially, within the main memory 1804 and/or within the
processor 1802 during execution thereof by the computer
system 1800, the main memory 1804 and the processor
1802 also constituting machine-readable media.

[0140] The software 1824 may further be transmitted
orreceived over a network 1826 via the network interface
device 1820 utilizing any one of a number of well-known
transfer protocols (e.g., HTTP).

[0141] While the machine-readable medium 1822 is
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shown inan example embodimentto be a single medium,
the term "machine-readable medium" should be taken to
include a single medium or multiple media (e.g., a cen-
tralized or distributed database, and/or associated cach-
es and servers) that store the one or more sets of instruc-
tions. The term "machine-readable medium" shall also
be taken to include any medium that is capable of storing,
encoding or carrying a set of instructions for execution
by the machine and that cause the machine to perform
any one or more of the methodologies of the present
invention, or that is capable of storing, encoding or car-
rying data structures utilized by or associated with such
a set of instructions. The term "machine-readable medi-
um" shall accordingly be taken to include, but not be lim-
ited to, solid-state memories, optical and magnetic me-
dia, and carrier wave signals.

[0142] Figure 19 illustrates an example receiving de-
vice 1900 according to an example embodiment. The
receiving device 1900 may be deployed in the system
100 as the switch/router 104, the system 200 as the
switch/router 229, or may be otherwise deployed.
[0143] The receiving device 1900 may include a data
retainer module 1902, a rate selector module 1904, a
data provider module 1906, a first unit identifier module
1908, a unit retainer module 1910, a first unit processor
module 1912, an additional unit processor module 1914,
and/or a unit provider module 1916. Other modules may
also be used

[0144] The dataretainer 1902 retains hierarchical data
received from the data source 102 in a buffer. The rate
selector 1904 selects a fixed data rate for the retained
hierarchical data in the buffer. The data provider 1906
provides initial hierarchical data and additional hierarchi-
cal data from the buffer at the fixed data rate.

[0145] Thefirstunitidentifier 1908 identifies a first data
unit as a first access point among a number of data units.
The unit retainer 1910 retains the first data unit and a
number of additional data units of the number of data
units until a second data unit is identified as a second
access point among the data units.

[0146] The first unit processor 1712 identifies and re-
tains a first data unit as an access pointamong a number
of data units. The additional unit processor 1714 identi-
fies and retains one or more additional data units of the
number of data units after the access point. The retained
data units may be used to decode the number of data
units after the access point until a next access point.
[0147] The unit provider 1716 provides the first data
unit and the number of additional data units in response
to a request when a current data unit of the number of
data units is not the first access point and/or provides the
retained data units in response to a request when a cur-
rent data unit of the number of data units is not an access
point.

[0148] Although an embodiment of the present inven-
tion has been described with reference to specific exam-
ple embodiments, it will be evident that various modifi-
cations and changes may be made to these embodi-
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ments without departing from the broader scope of the
invention. Accordingly, the specification and drawings
are to be regarded in an illustrative rather than a restric-
tive sense. The accompanying drawings that form a part
hereof, show by way of illustration, and not of limitation,
specific embodiments in which the subject matter may
be practiced. The embodiments illustrated are described
in sufficient detail to enable those skilled in the art to
practice the teachings disclosed herein. Other embodi-
ments may be utilized and derived therefrom, such that
structural and logical substitutions and changes may be
made without departing from the scope of this disclosure.
This Detailed Description, therefore, is not to be taken in
a limiting sense, and the scope of various embodiments
is defined only by the appended claims, along with the
fullrange of equivalents to which such claims are entitled.
[0149] Such embodiments of the inventive subject
matter may be referred to herein, individually and/or col-
lectively, by the term "invention" merely for convenience
and without intending to voluntarily limit the scope of this
application to any single invention or inventive concept
if more than one is in fact disclosed. Thus, although spe-
cific embodiments have been illustrated and described
herein, it should be appreciated that any arrangement
calculated to achieve the same purpose may be substi-
tuted for the specific embodiments shown. This disclo-
sure is intended to cover any and all adaptations or var-
iations of various embodiments. Combinations of the
above embodiments, and other embodiments not spe-
cifically described herein, will be apparent to those of skill
in the art upon reviewing the above description.

[0150] In the foregoing Detailed Description, it can be
seen that various features are grouped together in a sin-
gle embodiment for the purpose of streamlining the dis-
closure. This method of disclosure is not to be interpreted
as reflecting an intention that the claimed embodiments
require more features than are expressly recited in each
claim. Rather, as the following claims reflect, inventive
subject matter lies in less than all features of a single
disclosed embodiment. Thus the following claims are
hereby incorporated into the Detailed Description, with
each claim standing on its own as a separate embodi-
ment.

Claims

1. A method to receive from at least one data source
(102) and transmit to at least a set-top-box (108),
STB, hierarchical data by a switch/router (104), said
hierarchical data comprising initial hierarchical data
and additional hierarchical data, said initial hierar-
chical data comprising an access point which is used
to enable decoding of the additional hierarchical da-
ta, said additional hierarchical data comprising hier-
archical data in which interpretation and/or use of
future hierarchical data depends on previous hierar-
chical data, said method comprising :
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retaining (302) initial hierarchical data and ad-
ditional hierarchical data received from the data
source (102) in a buffer, of the switch/router
(104)

identifying the access point in the hierarchical
data; by the switch/router (104)

selecting (304) a fixed data transmission rate for
the retained data in the buffer;

receiving a request to the switch/router (104)
from the set-top-box (108)

in response to the request, starting to provide
(308) initial hierarchical data from the buffer at
the fixed data transmission rate; the initial hier-
archical data including the access point to ena-
ble decoding of additional hierarchical data, the
access point decodable without reference to
other additional data; and

providing (310) additional hierarchical data from
the buffer at the fixed data transmission rate.

The method of claim 1, further comprising selecting
at least one of a known data transmission rate, a
provided data transmission rate, or a calculated data
transmission rate as the fixed data transmission rate.

The method of claim 1 or 2, further comprising re-
ceiving initial data from the data source (102) for at
least one of video content or directory data.

The method of claim 1, 2, or 3, further comprising:

selecting at least one of intermediate join data,
buffered frames, delayed frames, or current
frames as the initial data.

The method of claim 4, further comprising:

selecting data including a synthesized access
point to enable access to the additional hierar-
chical data without firstreceiving an access point
of the additional hierarchical data as the inter-
mediate join data.

The method of anyone of claims 1 to 5, further com-
prising:

selecting data in which at least one of interpre-
tation or use of future data depends on previous
data as the hierarchical data.

The method according to claim 1 wherein the hier-
archical data includes a first data unit and a number
of data units, the method further comprising:

identifying (602) the first data unit as a first ac-
cess point among a number of data units;

retaining (604) the first data unit and the number
of additional data units of the number of data
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units until a second data unit is identified as a
second access point among the data units; and
providing the first data unit and the number of
additional data units in response to a request
when a current data unit of the number of data
units is not the first access point.

The method of claim 7, further comprising selecting
at least one of a channel change request or a direc-
tory listing request as the request.

The method of claim 7, further comprising selecting
a portion of data for at least one of a data packet or
a frame of video content after the first access point
as the additional data units.

The method of claim 7, further comprising selecting
a data unit that is used to process the number of
additional data units as the first access point.

The method of claim 7, further comprising:

identifying and retaining one or more additional
data units of the number of data units after the
first access point, the retained data units being
to decode the number of data units after the first
access point until a subsequent access point.

The method of claim 11, further comprising:

selecting at least one of a starting element of a
stream of data to be processed before a remain-
ing portion of the stream of data, a top element
of a data set to be processed before the remain-
ing portion of the data set, a group of pictures
start marker, or a key frame of video content as
an access point.

The method of claim 12, further comprising:

selecting an element of a data set to be proc-
essed before processing a remaining portion of
the data set to enable access to the remaining
portion of the data set as the top element of the
data set.

14. The method of claim 11 further comprising:

reconstructing data units from the retained data
units; and

providing to the STB the first data unit and the
reconstructed data units in response to a re-
quest from the STB when a current data unit of
the plurality of data units is not an access point.

15. The method of claim 14, further comprising:

selecting at least one of a starting element of a



16.

17.

18.

19.

25 EP 1 912 441 B9 26

data stream to be processed before a remaining
portion of a data stream, a top element of a data
set to be processed before the remaining portion
of the data set, a GOP start marker, and a key
frame of video content as an access point.

The method of claim 1 wherein the hierarchical data
includes a first data unit and a number of data units,
the method further comprising :

identifying and retaining the first data unit as an
additional access point among the number of
data units;

identifying and retaining data units ofthe number
of data units after the additional access point
used to decode a remaining portion of the
number of data units until a subsequent access
point; and

providing the retained frames in response to a
request when a current data unit of the number
of data units is not an access point.

The method of anyone of claims 7, 11, 14, and 16,
further comprising:

selecting frames of video content as the data
units.

The method of claim 1, further comprising selecting
data units in which at least one of interpretation or
use of use of future data units depend on a received
data unit identified as an access point for the future
data units as the hierarchical data units.

A switch/router (104) comprising:

a data retainer to retain (302) hierarchical data
received from a data source (102) in a buffer,
the hierarchical data comprising initial hierarchi-
cal data and additional hierarchical data, said
initial hierarchical data comprising an access
point which is used to enable the decoding of
the hierarchical data, said additional hierarchical
data comprising hierarchical data in which inter-
pretation and/or use of future data depends of
previous hierarchical data;

a identifier (602) to identify an access point in
the hierarchical data;

a rate selector to select (304) a fixed data trans-
mission rate for the retained hierarchical data in
the buffer; and

a data provider to start to provide (308), upon
request from a set of Box (108), initial hierarchi-
cal data from the buffer at the fixed data trans-
mission rate and to provide (310) additional hi-
erarchical data from the buffer at the fixed data
transmission rate, the initial hierarchical data in-
cluding the access point to enable decoding of
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hierarchical data, the access point decodable
without reference to other hierarchical data.

20. The switch/router as in claim 19, wherein:

the data retainer is further to retain the first data
unit and a number of additional data units of the
number of data units until a second data unit is
identified as a second access point among the
data units;

a first unit identifier is used to identify a first data
unit as a first access point among a number of
data units; and

the data provider is further to provide the first
data unit and the number of additional data units
in response to a request when a current data
unit of the number of data units is not the first
access point.

21. The switch/router as in claim 19, wherein:

the first unit identifier comprises a first unit proc-
essor to identify and retain a first data unit as an
additional access pointamong a number of data
units;

the switch/router further comprises an additional
unit processor to identify and retain one or more
additional data units of the number of data units
after the additional access point; and

the retained data units are used to decode the
number of data units after the additional access
point until a subsequent access point.

Patentanspriiche

1.

Verfahren, um von mindestens einer Datenquelle
(102) mittels eines Switch/Routers (104) hierarchi-
sche Daten zu empfangen und sie zu mindestens
einer Set-Top-Box STB (108) zu senden, wobei die
hierarchischen Daten anfangliche hierarchische Da-
ten und zuséatzliche hierarchische Daten umfassen,
wobei die anfanglichen hierarchischen Daten eine
Zugangsstelle zur Dekodierung der zusatzlichen
hierarchischen Daten umfassen, wobei die zuséatz-
lichen hierarchischen Daten hierarchische Daten
umfassen, in denen die Interpretation und/oder Ver-
wendung von zukiinftigen hierarchischen Daten von
vorherigen hierarchischen Daten abhangt, wobei
das Verfahren folgendes umfasst:

Speichern (302) anfanglicher hierarchischer
Daten und zuséatzlicher hierarchischer Daten,
die von der Datenquelle (102) empfangen wer-
den, in einem Puffer des Switch/Routers (104),
Identifizierung der Zugangsstelle in den hierar-
chischen Daten;

Auswahl (304) einer festen Dateniibermittlungs-
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rate fir die Daten in dem Puffer;

Empfang einer Anfrage von der Set-Top-Box
(108) an den Switch/Router, als Reaktion auf
die Anfrage, Start der Lieferung (308) anfangli-
cher hierarchischer Daten von dem Puffer mit
der festen Datenibermittlungsrate; wobei die
anfanglichen hierarchischen Daten die Zu-
gangsstelle zur Dekodierung von zusatzlichen
hierarchischen Daten umfassen, wobei die Zu-
gangsstelle ohne Bezugnahme auf andere zu-
satzliche Daten dekodierbar ist; und

Lieferung (310) zuséatzlicher hierarchischer Da-
ten von dem Puffer mit der festen Dateniber-
mittlungsrate.

Verfahren von Anspruch 1, des weiteren umfassend
die Auswahl mindestens einer bekannten Daten-
Ubermittlungsrate, einer vorgesehenen Datenliber-
mittlungsrate oder einer berechneten Dateniber-
mittlungsrate als feste Datentibermittlungsrate.

Verfahren von Anspruch 1 oder 2, des weiteren um-
fassend den Empfang anfénglicher Daten von der
Datenquelle (102) fur mindestens eines der folgen-
den: Videoinhalt oder Verzeichnisdaten.

Verfahren nach Anspruch 1, 2, oder 3, des weiteren
umfassend:

Auswahl mindestens eines der folgenden: Zwi-
schenverbindungsdaten, gepufferte Frames,
verzdgerte Frames oder aktuelle Frames als an-
fanglichen Daten.

Verfahren nach Anspruch, 4, des weiteren umfas-
send:

Auswahl von Daten mit einer synthetisierten Zu-
gangsstelle zum Zugriff auf die zusatzlichen
hierarchischen Daten, ohne zuerst eine Zu-
gangsstelle zu den zusétzlichen hierarchischen
Daten zu empfangen, als Zwischenverbin-
dungsdaten.

Verfahren von jedem der Patentanspriiche 1 bis 5,
des weiteren umfassend:

Auswahlvon Daten, bei denen die Interpretation
und/oder Verwendung von zukinftigen Daten
von vorherigen Daten abhangt, als hierarchi-
sche Daten.

Verfahren nach Anspruch 1, wobei die hierarchi-
schen Daten eine erste Dateneinheit umfassen und
eine Anzahl von Dateneinheiten, wobei das Verfah-
ren des weiteren umfasst:

Identifizierung (602) der ersten Dateneinheit als
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eine erste Zugangsstelle aus einer Anzahl von
Dateneinheiten;

Speichern (604) der ersten Dateneinheitund der
Zahl der zusatzlichen Dateinheiten aus der Zahl
der Dateneinheiten, bis eine zweite Datenein-
heit als eine zweite Zugangsstelle unter den Da-
teneinheiten identifiziert wird; und

Lieferung der ersten Dateneinheit und der Zahl
der zusatzlichen Dateinheiten als Reaktion auf
eine Anfrage, wenn eine aktuelle Dateneinheit
aus der Zahl der Dateneinheiten nicht die erste
Zugangsstelle ist.

Verfahren nach Anspruch, 7, des weiteren umfas-
send die Auswahl einer Kanaldnderungsanfrage
und/oder einer Verzeichnisauflistungsanfrage als
Anfrage.

Verfahren nach Anspruch, 7, des weiteren umfas-
send die Auswahl eines Datensatzes flir ein Daten-
paket und/oder einen Videoframeinhalt nach der er-
sten Zugangsstelle als zusatzliche Dateneinheiten.

Verfahren nach Anspruch 7, des weiteren umfas-
send die Auswahl einer Dateneinheit, die benutzt
wird, um die Zahl der zusatzlichen Dateneinheiten
zu verarbeiten, als erster Zugangsstelle.

Verfahren nach Anspruch 7, des weiteren umfas-
send:

Identifizierung und Speicherung einer oder
mehrerer zusatzlicher Dateneinheiten aus der
Zahl der Dateneinheiten nach der ersten Zu-
gangsstelle, wobei die auf Vorrat gespeicherten
Dateneinheiten die Zahl der Dateneinheiten
nach der ersten Zugangsstelle dekodieren, bis
zu einer folgenden Zugangsstelle.

Verfahren nach Anspruch 11, des weiteren umfas-
send:

Auswahl mindestens eines des folgenden: ein
Anfangselement eines Datenstroms zur Verar-
beitung vor einem verbleibenden Teil des Da-
tenstroms, ein Spitzenelement eines Datensat-
zes zur Verarbeitung vor einem verbleibenden
Teildes Datensatzes, eine Framesstart-Marker-
gruppe oder ein Keyframe eines Videoinhalts
als Zugangsstelle.

Verfahren nach Anspruch 12, des weiteren umfas-
send:

Auswahl eines Elements eines Datensatzes zur
Verarbeitung vorder Verarbeitung eines verblei-
benden Teils des Datensatzes, um den Zugriff
auf den verbleibenden Teil des Datensatzes zu



14.

15.

16.

17.

18.

29 EP 1912 441 B9

ermdglichen, als Spitzenelement des Datensat-
zes.

Verfahren nach Anspruch 11, des weiteren umfas-
send:

Rekonstruierung von Dateneinheiten aus den
auf Vorrat gespeicherten Dateneinheiten; und
Lieferung der ersten Dateneinheit und der re-
konstruierten Dateneinheiten an die STB als Re-
aktion auf eine Anfrage von der STB, falls nicht
eine aktuelle Dateneinheit der Vielzahl von Da-
teneinheiten eine Zugangsstelle ist.

Verfahren nach Anspruch 14, des weiteren umfas-
send:

Auswahl mindestens eines der folgenden: ein
Anfangselement eines Datenstroms zur Verar-
beitung vor einem verbleibenden Teilstlck, ein
Datenstrom, ein Spitzenelement eines Daten-
satzes zur Verarbeitung vor dem verbleibenden
Teildes Datensatzes, ein GOP-Startmarker und
ein Videoinhalt-Keyframe als Zugangsstelle.

Verfahren nach Anspruch 1, wobei die hierarchi-
schen Daten eine erste Dateneinheit umfassen und
eine Anzahl von Dateneinheiten, wobei das Verfah-
ren des weiteren folgendes umfasst:

Identifizierung und Speicherung der ersten Da-
teneinheit als zuséatzliche Zugangsstelle aus der
Zahl der Dateneinheiten;

Identifizierung und Speicherung von Datenein-
heiten aus der Zahl der Dateneinheiten hinter
der zusatzlichen Zugangsstelle, um ein verblei-
bendes Teil aus der Zahl der Dateneinheiten zu
dekodieren, bis zu einer folgenden Zugangsstel-
le; und

Lieferung der auf Vorrat gespeicherten Frames
als Reaktion auf eine Anfrage, falls nicht eine
aktuelle Dateneinheit aus der Zahl der Daten-
einheiten eine Zugangsstelle ist.

Verfahren nach einem beliebigen der Anspriche 7,
11, 14 und 16, des weiteren umfassend:

Auswahl von Videoinhaltframes als Datenein-
heiten.

Verfahren nach Anspruch, 1, des weiteren umfas-
send die Auswahl von Dateneinheiten, bei denen die
Interpretation und/oder Verwendung von zukunfti-
gen Dateneinheiten von einer empfangenen Daten-
einheitabhangt, die als Zugangsstelle fur die zukiinf-
tigen Dateneinheiten identifiziert wird, wie die hier-
archischen Dateneinheiten.
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19. Ein Switch/Router (104) mit:

einem Datenspeicher zum Speichern (302) hier-
archischer Daten, die von einer Datenquelle
(102) in einem Puffer empfangen werden, wobei
die hierarchischen Daten anféngliche hierarchi-
sche Daten und zusétzliche hierarchische Da-
ten umfassen, wobei die anfanglichen hierarchi-
schen Daten eine Zugangsstelle umfassen, die
benutzt wird, um die Dekodierung der hierarchi-
schen Daten zu erméglichen, wobei die zusatz-
lichen hierarchischen Daten hierarchische Da-
ten umfassen, bei denen die Interpretation und/
oder Verwendung von zukinftigen Daten von
vorherigen hierarchischen Daten abhangt;
eine Kennung (602), um eine Zugangsstelle in
den hierarchischen Daten zu identifizieren;
einen Ratenschalter, um eine feste Dateniber-
mittlungsrate fur die in dem Puffer gespeicher-
ten hierarchischen Daten auszuwahlen (304);
und

einen Datenlieferanten, um auf Anfrage von ei-
ner Set-Top-Box (108) anfangliche hierarchi-
sche Daten von dem Puffer mit der festen Da-
tentibermittlungsrate zu liefern (308) und zu-
satzliche hierarchische Daten von dem Puffer
mit der festen Dateniibermittlungsrate zu liefern
(310), wobei die anfanglichen hierarchischen
Daten die Zugangsstelle zur Dekodierung von
hierarchischen Daten umfassen und die Zu-
gangsstelle ohne Bezugnahme auf andere hier-
archische Daten dekodierbar ist.

20. Switch/Router nach Anspruch 19, wobei:

der Datenspeicher des weiteren die erste Da-
teneinheit speichern soll und eine Anzahl von
zusatzlichen Dateneinheiten aus der Zahl der
Dateneinheiten, bis eine zweite Dateneinheit als
eine zweite Zugangsstelle unter den Datenein-
heiten identifiziert wird;

eine erste ldentifikation der Dateneinheit be-
nutzt wird, um eine erste Dateneinheit als eine
erste Zugangsstelle aus einer Anzahl von Da-
teneinheiten zu identifizieren; und

der Datenlieferant des weiteren die erste Daten-
einheit und die Zahl der zusétzlichen Datenein-
heiten als Reaktion auf eine Anfrage liefern soll,
falls eine aktuelle Dateneinheit aus der Zahl der
Dateneinheiten nicht die erste Zugangsstelle ist.

21. Switch/Router nach Anspruch 19, wobei:

die erste Identifikation der Dateneinheit einen
ersten Einheitsprozessor umfasst, um eine er-
ste Dateneinheit als zusatzliche Zugangsstelle
aus einer Anzahl von Dateneinheiten zu identi-
fizieren und zu speichern;
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der Switch/Router des weiteren einen zusatzli-
chen Einheitsprozessor umfasst, um eine oder
mehrere zusatzliche Dateneinheiten aus der
Zahl der Dateneinheiten hinter dem zusatzli-
chen Zugangspunkt zu identifizieren und zu
speichern; und

die auf Vorrat gespeicherten Dateneinheiten be-
nutzt werden, um die Zahl der Dateneinheiten
hinter der zusatzlichen Zugangsstelle bis zu ei-
ner folgenden Zugangsstelle zu dekodieren.

Revendications

Méthode pour recevoir des données hiérarchiques
d’au moins une source de données (102) et pour les
transmettre a au moins un décodeur STB (108) par
un commutateur-routeur (104), lesdites données
hiérarchiques comprenant des données hiérarchi-
ques initiales et des données hiérarchiques addition-
nelles, lesdites données hiérarchiques initiales com-
prenant un point d’accés qui est utilisé pour permet-
tre le décodage des données hiérarchiques addition-
nelles, lesdites données hiérarchiques additionnel-
les comprenant des données hiérarchiques ou l'in-
terprétation et/ou l'utilisation de données hiérarchi-
ques futures dépend de données hiérarchiques pré-
cédentes, ladite méthode comprenant :

la conservation (302) des données hiérarchi-
ques initiales et des données hiérarchiques ad-
ditionnelles recues de la source de données
(102), dans un tampon du commutateur-routeur
(104),

l'identification du point d’accés dans les don-
nées hiérarchiques ;

la sélection (304) d’un taux fixe de transmission
de données pour les données conservées dans
le tampon ;

la réception d’'une demande au commutateur-
routeur du décodeur (108),

en réponse a la demande, débuter la livraison
(308) de données hiérarchiquesinitiales du tam-
pon au taux fixe de transmission de données ;
les données hiérarchiques initiales comprenant
le point d’acces pour permettre le décodage de
données hiérarchiques additionnelles, le point
d'accés étant décodable sans référence a
d’autres données additionnelles ; et

la livraison (310) de données hiérarchiques ad-
ditionnelles du tampon au taux fixe de transmis-
sion de données.

Méthode selon la revendication 1, comprenant en
outre la sélection d’au moins un élément parmi les
suivants : un taux de transmission de données con-
nu, un taux de transmission de données fourni, ou
un taux de transmission de données calculé comme
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taux fixe de transmission de données.

Méthode selon la revendication 1 ou 2, comprenant
en outre laréception de données initiales de la sour-
ce de données (102) pour du contenu vidéo et/ou
des données de répertoire.

Méthode selon la revendication 1, 2 ou 3, compre-
nant en outre :

la sélection d’au moins un élément parmi les
suivants : données de connexion intermédiaire,
images mémorisées dans le tampon, trames re-
tardées ou trames courantes comme données
initiales.

5. Méthode selon la revendication 4, comprenant en

outre :

la sélection de données comprenant un point
d’accés synthétisé pour permettre I'accés aux
données hiérarchiques additionnelles sans re-
cevoir au préalable un point d’accés des don-
nées hiérarchiques additionnelles comme don-
nées de connexion intermédiaire.

Méthode selon 'une quelconque des revendications
1 a5, comprenant en outre :

la sélection de données ou l'interprétation et/ou
I'utilisation de données futures en fonction des
données précédentes comme données hiérar-
chiques.

Méthode selon la revendication 1 ou les données
hiérarchiques incluent une premiére unité de don-
nées et un nombre d’unités de données, la méthode
comprenant en outre :

I'identification (602) de la premiére unité de don-
nées comme un premier point d’accés parmi un
nombre de unités de données ;

la conservation (604) de la premiére unité de
données et du nombre d’unités de données ad-
ditionnelles du nombre d’unités de données jus-
qu’ a ce qu’une deuxiéme unité de données est
identifié¢e comme un deuxiéme point d’acces
parmi les unités de données ; et
latransmission de la premiére unité de données
et du nombre d’'unités de données additionnel-
les en réponse a une demande si une unité de
données courantes du nombre d’unités de don-
nées n’est pas le premier point d’accés.

Méthode selon la revendication, 7, comprenant en
outre la sélection d'une demande de changement
de canal et/ou une demande de liste du répertoire
comme demandé.
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Méthode selon la revendication 7, comprenant en
outre la sélection d’une partie de données pour un
paquet de données et/ou une image de contenu vi-
déo aprés le premier point d’accés comme unités de
données additionnelles.

Méthode selon la revendication 7, comprenant en
outre la sélection d’une unité de données qui est
utilisée pour traiter le nombre d’unités de données
additionnelles comme premier point d’acces.

Méthode de la revendication 7, comprenant en
outre :

l'identification et la conservation d’une ou plu-
sieurs unités de données additionnelles du nom-
bre d’'unités de données aprés le premier point
d’accés, les unités de données conservées
étant utilisées pour décoder le nombre d’unités
de données aprés le premier point d’acceés jus-
qu’a un point d’accés suivant.

Méthode selon revendication 11, comprenant en
outre :

la sélection d’au moins un élément parmi les
suivants :unélémentde départd’un flux de don-
nées a traiter avant une partie restante du flux
de données, un élément principal d’'un ensem-
ble de données a traiter avant la partie restante
de 'ensemble de données, un groupe de mar-
queur de début d’'images ou une image clé d’'un
contenu vidéo comme point d’acces.

Méthode selon la revendication 12, comprenant en
outre :

la sélection d’un élémentd’un ensemble de don-
nées a traiter avant le traitement d’'une partie
restante de 'ensemble de données pour per-
mettre 'accés a la partie restante de 'ensemble
de données comme élément principal de I'en-
semble de données.

14. Méthode selon la revendication 11, comprenant en

outre :

lareconstruction d’unités de données des unités
de données conservées ; et

la livraison de la premiére unité de données et
des unités de données reconstruites au STB en
réponse a une demande du STB si une unité de
données courantes de la pluralité d'unités de
données n’est pas un point d’acces.

15. Méthode selon la revendication 14 comprenant en

outre :
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16.

17.

18.

19.

34

la sélection d’au moins un élément parmi les
suivants : un élément de départ du flux de don-
nées a traiter avant une partie restante du flux
de données, un élément principal d’'un ensem-
ble de données a traiter avant la partie restante
de I'ensemble de données, un marqueur de dé-
but GOP etuneimage clé de contenu vidéo com-
me point d’acces.

Méthode selon la revendication 1 ou les données
hiérarchiques incluent une premiére unité de don-
nées et un nombre d’unités de données, la méthode
comprenant en outre :

I'identification et la conservation de la premiére
unité de données comme point d’acces addition-
nel parmi le nombre d’unités de données ;
I'identification et la conservation d'unités de
données du nombre d’unités de données apres
le point d’acces additionnel utilisé pour décoder
une partie restante du nombre d’unités de don-
nées, jusqu’ a un point d’acceés suivant ; et

la livraison des images conservées en réponse
a une demande si une unité de données cou-
rante du nombre d’unités de données n’est pas
un point d’accés.

Méthode selon 'une quelconque des revendications
7, 11, 14 et 16, comprenant en outre :

la sélection d'images de contenu vidéo comme
unités de données.

Méthode de la revendication 1, comprenant en plus
la sélection d’'unités de données ou l'interprétation
et/ou l'utilisation d’unités de données futures en
fonction d’une unité de données regue identifiée
comme un point d’accés pour les unités de données
futures, comme unités de données hiérarchiques.

Commutateur-routeur (104) comprenant :

une conservation de données pour conserver
(302) des données hiérarchiques regues d'une
source de données (102) dans un tampon, les
données hiérarchiques comprenant des don-
nées hiérarchiques initiales et des données hié-
rarchiques additionnelles, lesdites données hié-
rarchiques initiales comprenantun pointd’acces
qui est utilisé pour permettre le décodage des
données hiérarchiques, lesdites données hié-
rarchiques additionnelles comprenant des don-
nées hiérarchiques ou I'interprétation et/ou I'uti-
lisation de données futures en fonction de don-
nées hiérarchiques précédentes ;

un identificateur (602) pour identifier un point
d’accés dans les données hiérarchiques ;

un sélecteur de taux pour sélectionner (304) un
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taux fixe de transmission de données pour les

données hiérarchiques conservées dans le

tampon ; et

un fournisseur de données pour fournir (308),

surdemande d’'undécodeur (108), desdonnées 5

hiérarchiques initiales du tampon au taux fixe

detransmission de données et pour fournir (310)

des données hiérarchiques additionnelles du

tampon au taux fixe de transmission de don-

nées, les données hiérarchiques initiales com- 70

prenant le point d’accés pour permettre le dé-

codage de données hiérarchiques, le point d’ac-

ces étant décodable sans référence a d’autres

données hiérarchiques.

15
20. Commutateur-routeur comme dans la revendication
19,00 :

la conservation de données doit ultérieurement
conserver la premiére unité de données et un 20
nombre d’'unités de données additionnelles du
nombre d’'unités de données jusqu’a ce qu’'une
deuxiéme unité de données est identifieée com-

me deuxiéme point d’accés parmi les unités de
données ; 25
un premier identificateur d’unité est utilisé pour
identifier une premiére unité de données comme
premier point d’accés parmi un nombre d’unités

de données ; et

le fournisseur de données doit ultérieurement 30
fournir la premiére unité de données et le nom-

bre d’'unités de données additionnelles en ré-
ponse a une demande si une unité de données
courante du nombre d’unités de données n’est

pas le premier point d’acces. 35

21. Commutateur-routeur comme dans la revendication
19, 0U:

le premier identificateur d’'unité comprend un 40
premier processeur d’'unité pour identifier et
conserver une premiére unité de données com-

me point d’accés additionnel parmi un nombre
d’unités de données ;

le commutateur-routeur comprend en outre un 45
processeur d’unités additionnel pour identifier
etconserver une ou plusieurs unités de données
additionnelles du nombre d’unités de données
aprés le point d’acces additionnel ; et

les unités de données conservées sont utilisées 50
pour décoder le nombre d’unités de données
apres le point d’accés additionnel jusqu’a un
point d’acces suivant.
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