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SYSTEM FOR CAPTURE AND SELECTIVE
PLAYBACK OF BROADCAST PROGRAMS

CROSS-REFERENCE

[0001] This application is related to, hereby incorporates
by reference for all purposes, and claims priority to GB
Application Serial No. GB0303176.2, filed 12 Feb. 2003,
and titled “ASYSTEM FOR CAPTURE AND SELECTIVE
PLAYBACK OF BROADCAST PROGRAMMES”, this
application is also related to, and hereby incorporates by
reference for all purposes, co-pending and commonly-as-
signed U.S. patent application Ser. No. (Attorney
Docket No. V01.002), filed on even date herewith, for
“SYSTEM AND METHOD FOR IDENTIFICATION AND
INSERTION OF ADVERTISING IN BROADCAST PRO-
GRAMS”.

FIELD

[0002] Embodiments relate to the broadcast of programs.
More particularly, embodiments relate to systems, methods,
computer program code, and means for the capture and
selective playback of broadcast programs.

BACKGROUND

[0003] Advances in technology have changed the way
people watch television. The introduction of video cassette
recorders (VCRs) allowed people to record broadcast pro-
grams for viewing at a later time. More recently, the intro-
duction of personal video recorders (PVRs) and digital video
recorders (DVRs) have provided viewers with even greater
flexibility in recording programs. While these client-side
devices are convenient, they have a number of disadvan-
tages. For example, many such devices have limited storage
capacity, preventing viewers from storing a large amount of
programs. The devices can be noisy and require additional
hardware to connect to program information sources. Fur-
ther, many content providers and broadcasters are concerned
about their inability to control the use and copying of
programs recorded on these client-side devices.

[0004] Some broadcasters have attempted to provide
viewing flexibility, while retaining control over programs,
by providing a ‘time-shifted’ or delayed broadcast of an
entire channel. The broadcast may be time-shifted by a
number of minutes or hours, for example the entire schedule
for a broadcast channel may be broadcast one hour later than
the original broadcast. The time-shifted broadcast provides
viewers with the opportunity to view programs which they
may have missed when the program was originally broad-
cast.

[0005] Real time broadcast and time shifted broadcast do
not provide the viewer with any control over when they can
view the broadcast programs. Therefore, unless the viewer
has recorded the program on a suitable storage facility, he
can only view the program at the time determined by the
broadcaster.

[0006] Certain operators provide subscribers with a view
on demand facility. Typically, a broadcaster will broadcast a
small number of selected events, e.g., movies, at regular
time intervals. Viewers may subscribe to receive a particular
broadcast of the event. After subscription, the event will be
broadcast using satellite or cable distribution methods
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directly to the viewer’s set top box. Once again, the broad-
cast times of the events can not be controlled by the user.

[0007] 1t would be desirable to provide broadcast systems
and methods which overcome deficiencies associated with
prior systems. For example, it would be desirable to provide
systems and methods which provide viewers with a wide
selection of program archival and viewing options. It would
further be desirable to provide systems and methods which
enforce viewing rules and restrictions imposed by broadcast
content providers, channel owners, and regulators. It would
further be desirable to provide broadcast systems which may
deliver programs to viewers over telephone wires.

SUMMARY

[0008] To alleviate problems inherent in the prior art, the
present invention introduces systems, methods, apparatus,
computer program code and means for capture and selective
playback of broadcast programs.

[0009] Some embodiments store broadcast programs for
future transmission to subscribers and include receiving a
broadcast channel data stream comprising a plurality of
sequential programs, extracting video and audio data for
each program from the data stream, extracting service infor-
mation relating to each program from the data stream,
storing the video and audio data for each program at a
known position on a data storage means, and storing the
service information for each program at a known location on
the storage means with data identifying the position on the
means at which the corresponding video and audio data for
the program is stored.

[0010] Some embodiments relate to receiving a broadcast
program on demand and include requesting a schedule of
previously broadcast programs which are available for
retrieval, receiving the schedule, selecting a program from
the schedule for retrieval, transmitting a request to receive
the selected program, and receiving the selected program.

[0011] Some embodiments relate to broadcast methods
and systems which include receiving an input data stream
including a program; extracting, from the input data stream,
service information associated with the program; transmit-
ting said program to a plurality of subscribers; creating, at
substantially the same time as the broadcasting, an archive
copy of the program, the archive copy stored at a known
position in a short-term archive on a storage device and
associated with the service information; and transmitting the
archive copy of the program to a first subscriber upon receipt
of a request from the first subscriber.

[0012] Some embodiments relate to operating a broadcast
system, where the broadcast system receives a broadcast
data stream having a plurality of programs, including gen-
erating a schedule of the plurality of programs from service
information extracted from the broadcast data stream;
receiving an archive request from a first subscriber, the
archive request including a selection of a desired program
from the schedule; confirming that the first subscriber is
authorized to archive the desired program; creating an
archive copy of the desired program; and permitting access
to the archive copy by the first subscriber.

[0013] Some embodiments relate to a broadcast apparatus
which includes a head end, coupled to receive an input
broadcast channel data stream comprising a plurality of
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programs, the head end generating an output data stream
comprising the plurality of programs in an output format; a
service information processor, in communication with the
head end and receiving the input broadcast channel data
stream, the service information processor retrieving service
information associated with each of the plurality of pro-
grams; a timeslip server, in communication with the head
end and the service information processor, the timeslip
server storing a copy of said plurality of programs and
associating a storage location of each of the copies with
service information associated with each of the programs;
and a transmission network, coupled to the head end and to
the timeslip server, the transmission network operable to
transmit the output data stream to a plurality of subscriber
devices and to selectively transmit the copies of the plurality
of programs to the subscriber devices.

[0014] Some embodiments relate to set top boxes and
include viewing a program schedule, the program schedule
created based on service information extracted from a broad-
cast data stream having a plurality of programs; selecting a
desired program from the program schedule; and causing the
desired program to be copied from a temporary archive to a
longer-term archive accessible to the set top box.

[0015] With these and other advantages and features of the
invention that will become hereinafter apparent, the inven-
tion may be more clearly understood by reference to the
following detailed description of the invention, the
appended claims, and the drawings attached herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a block diagram of a broadcast system
pursuant to some embodiments;

[0017] FIG. 2 is a block diagram of a broadcast system
pursuant to some embodiments;

[0018] FIG. 3 is a block diagram of a broadcast system
pursuant to some embodiments;

[0019] FIG. 4 is a flow diagram showing a procedure for
storing programs and event information on a timeslip server
in some embodiments;

[0020] FIG. 5 is a flow diagram showing a selection and
retrieval procedure for a program from the timeslip server in
some embodiments; and

[0021] FIG. 6 is a flow diagram showing a process for
creating an archive copy of a program pursuant to some
embodiments.

DETAILED DESCRIPTION

[0022] Embodiments relate to systems, methods, com-
puter program code and means for the capture and selective
playback of broadcast programs. For convenience, and ease
of exposition, a number of terms are used herein. For
example, the term “subscriber” is used to refer to an indi-
vidual or entity which has a subscriber relationship with a
broadcast service provider to receive and view broadcast
data (either live broadcast data or archived broadcast data or
both). A subscriber, for example, may be associated with a
particular set top box identifying the subscriber. “Subscrib-
ers” may also be referred to herein as “users” or “viewers”.
As used herein, the term “set top box” is generally used to
refer to devices associated with subscribers which receive
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broadcast data from a broadcast data service provider. A set
top box may be a dedicated device designed to receive
broadcast data, or it may be implemented as a component or
function associated with a personal computer or other com-
puting device.

[0023] The term “broadcast service provider” or “service
provider” may be used to refer to an entity (or entities)
which operate components of broadcast systems pursuant to
embodiments described herein to deliver live broadcast data
and archived broadcast data to subscribers. For example, in
some embodiments, a “broadcast service provider” may be
an entity which operates (or is associated with) one or more
systems configured to transmit programs to subscribers. In
some embodiments, broadcast service providers operate
systems including exchanges or central offices that are
configured to deliver digital data to subscribers over the
twisted pair communication lines that are present in many
households and businesses around the world (e.g., such as
telephone or copper wires). In some embodiments, broadcast
service providers deliver this data using digital subscriber
line (“DSL”) techniques. In one illustrative embodiment to
be discussed herein, a broadcast service provider delivers
digital data using asymmetric DSL (“ADSL”) techniques,
although those skilled in the art will recognize that other
DSL techniques (generally referred to as “xDSL” may also
be utilized). Further, although wired communication tech-
niques are discussed, those skilled in the art will appreciate
that features of embodiments may also be implemented
using wireless techniques.

[0024] As used herein, the term “live broadcast data” or
“live broadcast program” refers to broadcast data viewed at
the time scheduled and broadcast by the broadcasting entity.
As used herein, the term “archived broadcast data” or
“archived programs” refers to broadcast data or programs
which is stored for viewing at a time later than the “live
broadcast”. Embodiments provide two different types of
data archives: short-term archives (e.g., where programs are
stored for a relatively short period such as 24-72 hours), and
longer-term archives (e.g., where programs may be stored
for a longer time period). For example, longer-term archives
may allow storage of programs indefinitely. As another
example, in some embodiments, a broadcast service pro-
vider may store programs for up to a set period (e.g., such
as one month or one year). As yet another example, a
broadcast service provider may periodically query subscrib-
ers to determine whether the archived program should be
deleted from the archive.

[0025] By way of introduction, features of some embodi-
ments will now be described by first referring to FIG. 1,
where a depiction of a broadcast system 50 pursuant to some
embodiments is shown. Broadcast system 50 includes one or
more broadcast service providers 51 delivering content to
one or more subscribers 54a-n.

[0026] Pursuant to some embodiments, subscribers may
receive broadcast program data in several ways. For
example, subscribers (such as subscriber 54x) may receive
“live” broadcast programs; that is, the subscriber way view
a program at the time at which it is being broadcast. As an
illustrative example, (which will be continued throughout
this description) a “live” broadcast program may be the
“Evening News”, broadcast every weeknight starting at 6
pm local time. Broadcast system 50 allows subscribers, such
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as subscriber 54#, to view this program at its designated time
(at 6 pm local time). As used herein, (and as further defined
below) the term “live” is used to generally refer to the actual
and planned time of broadcast of a broadcast program (and
is not necessarily intended to refer to a program which is
both filmed and viewed at the same time). Pursuant to some
embodiments, to minimize traffic on the backhaul to the
ADSL central office or exchange, these “live” broadcasts are
transmitted to subscribers 54 via multicast to avoid dupli-
cations of traffic. In this manner, embodiments increase the
system’s ability to transmit video and audio program data to
a large number of subscribers without impairing the capacity
of the backhaul (and thereby allowing a larger number of
subscribers to interact with the system to selectively view
archived programs as described below).

[0027] In some embodiments, subscribers are added to
multi-cast broadcasts of programs using techniques such as
those described by Internet Group Management Protocol
(IGMP), IETF RFC 3376 (October 2002) (available at
www.ietf.org) the contents of which are incorporated herein
by reference for all purposes.

[0028] Embodiments allow subscribers (such as sub-
scriber 54b) to view a program at some time after the “live”
broadcast time. Embodiments generate and store a short-
term archive copy of all broadcast programs received by
broadcast service provider 51. Further details of how this
short-term archive copy is generated and stored will be
provided below. In general, broadcast service provider 51
includes a storage device 53 (or group of devices) adapted
to store copies of broadcast programs for a number of
different broadcast channels. In some embodiments, suffi-
cient storage space is provided to store 24-72 hours of
broadcast programs for a number of different channels. In
conjunction with the generation and storage of these short-
term archive copies, a schedule of programs is created.
Subscribers wishing to view a program within 24-72 hours
of the time at which it originally aired (that is, after the
“live” broadcast) may interact with the schedule of programs
to select the program and cause the program to be streamed
to the subscriber. In some embodiments, these programs are
stored in a manner which allows the subscriber to fast
forward, pause, and rewind while viewing the program. As
an example, subscriber 54b may choose to view the
“Evening News” at 6:15 pm rather than at the “live”
broadcast time of 6 pm. Further, subscriber 54b may fast
forward, rewind, or pause as desired during his viewing of
the program.

[0029] Embodiments further allow subscribers (such as
the subscriber 54a) to select particular programs for longer-
term archival. For example, broadcast service provider 51 or
a subscriber (such as subscriber 54a as shown in FIG. 1)
may wish to create a longer-term copy of a particular
broadcast of the “Evening News”. Subscriber 54a may
indicate this desire by communicating with broadcast ser-
vice provider 51 (e.g., via a set top box or other device as
will be discussed further below). A copy of the broadcast
may then be stored on a storage device 52 used for longer-
term storage of programs. In some embodiments, the copy of
the program is associated with information uniquely iden-
tifying the subscriber 54a so that the subscriber 54a may be
allowed access to the program as desired. Subscriber 54a
may then view the program as desired. For example, sub-
scriber 54a may view the particular episode of the “Evening
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News” weeks after it aired. Subscriber 54a may repeatedly
view the same episode until the episode is deleted from the
archive (e.g., at the subscriber’s request or once an archive
period has expired). In some embodiments, to reduce storage
needs, multiple subscribers may have access to a copy of a
program stored in a longer-term archive. For example,
information identifying each customer who has requested
the creation of a copy of a program may be given access
permissions to share access to an archive.

[0030] Embodiments allow each of these types of broad-
casts to be selectively delivered to subscribers, providing
subscribers with greater choice, control and flexibility in
viewing. Pursuant to some embodiments, subscribers may
access these broadcasts via telephone wires such as the
copper telephone wires currently installed in many house-
holds. Some embodiments deliver broadcast and archived
programs to subscribers using asymmetric digital subscriber
line (ADSL) techniques (although those skilled in the art
will appreciate that other techniques now known or later
developed may be used to deliver programs pursuant to
embodiments disclosed herein). In some embodiments, pro-
grams are delivered using encoding schemes such as the
widely-used “Moving Picture Experts Group version 2”
(MPEG-2) scheme, although those skilled in the art will
appreciate that other encoding schemes may also be utilized.

[0031] Pursuant to some embodiments, broadcast data is
delivered from broadcast service provider 51 to subscribers
54 using constant bit rate (CBR) encoding techniques,
thereby providing a maximum bitrate that is used for both
video and audio data. Applicants have found that the use of
CBR encoding provides reliable and consistent content
delivery over ADSL networks, despite issues with distance
from the ADSL exchange (or “central office”) and despite
the demands for high bitrates to provide quality video
services. Where video bitrates for particular programs vary,
embodiments utilize encoders configured to pad or “stuff”
the video data extra (blank) data to create an actual constant
bitrate. Further, in some embodiments, the backhaul to the
ADSL central office or exchange is “overbooked” to assume
a particular level of contention which ensures sufficient
bandwidth is available to subscribers. For example, in some
embodiments, the backhaul may be designed such that 33%
of all subscribers serviced by the backhaul are assumed to be
active at any time. This may be implemented, in some
embodiments, by reducing the number of subscribers asso-
ciated with each digital subscriber line access multiplexor
(DSLAM) associated with a particular exchange or central
office.

[0032] Further details of some embodiments will now be
described by referring to FIG. 2, where a system pursuant to
some embodiments is depicted. The system of FIG. 2
depicts a number of different components that may be
operated by (or on behalf of) a broadcast service provider to
allow a subscriber to view both live broadcast programs and
archived programs on a television 9. A number of compo-
nents of the system of FIG. 2 may be operated by, or on
behalf of, a service provider offering broadcast and archived
programs to subscribers. Some or all of the components may
be implemented on one or more computing devices config-
ured to perform the functions described herein. Although
some components are shown as separate devices, some or all
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of the functionality described herein may be implemented on
one or more computing devices or networks of computing
devices.

[0033] In FIG. 2 a broadcast channel source 1 generates
a data feed of broadcast channels which are provided to a
broadcast distribution head-end 2 (BDHE). For example,
broadcast channel source 1 may be any of a number of
different types of sources of broadcast data, such as, for
example, sources of television, video, audio, or other data.
Each data feed includes video and audio information for
each channel as well as service information (SI) for each
program broadcast on each channel. The service information
includes information about each program including start
time and duration, and a synopsis of the program.

[0034] As used herein, the term “service information” (or
“program specific information”, or SI) refers to information
embedded in the MPEG-2 transport stream as additional
transport packets having unique packet identifiers. For
example, SI may include electronic program guide informa-
tion such as the nature of a program, the timing and channel
on which it is located, and other information identifying the
type, content, and timing of a particular program. In some
embodiments, SI may include additional information such as
a “service description table” (or SDT) providing information
identifying the service provider of a program, an “event
information table” (or EIT) containing program names, start
times, durations, etc., and other timing and event informa-
tion.

[0035] Broadcast data may be transmitted using a variety
of communications media. For example, the broadcast chan-
nel source 1 may provide a number of channels of broadcast
data as digital or analogue television captured by digital
satellite, digital terrestrial, cable, digital subscriber line
(xDSL), or as analogue or direct feeds over a network. In
some currently preferred embodiments, the broadcast data is
received from a digital source (or is otherwise converted into
digital broadcast data prior to receipt by BDHE 2). Further,
the digital broadcast data may be encoded using an encoding
scheme such as the MPEG-2 encoding scheme, although
other encoding schemes may also be utilized. Use of an
encoding scheme such as MPEG-2 allows the receipt of
digital broadcast data which includes encapsulated MPEG-2
transport stream service information associated with the
digital broadcast data. This service information, as will be
described further herein, provides for accurate timing of
programs.

[0036] A number of broadcast channel sources 1 may be
utilized in the system of FIG. 2. For example, in some
embodiments, the system may receive dozens or even hun-
dreds of different channel data feeds from various broadcast
channel sources. Each channel data feed consists of a
number of programs. These channel data feeds are acquired
by BDHE 2. BDHE 2 includes video acquisition equipment
and may also include encoders to compress the channel data
into a form which is suitable for a set top box to decode and
display on a television. The BDHE 2 may also include
multiplexing equipment to multiplex the data. In some
embodiments, the broadcast data is encoded into a digital
video broadcast (DVB) standard, such as the MPEG-2 video
and audio and encapsulated in an MPEG-2 transport stream.
Further details of some embodiments of BDHE 2 will be
discussed in conjunction with FIG. 3 below.
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[0037] Following acquisition, encoding and multiplexing,
each of the broadcast channels are directed, encapsulated in
the MPEG-2 transport stream, to a timeslip server 3 and
broadcast schedule server 4 under instruction from a video
server manager 5. In some embodiments, the same output is
sent to each server. In some embodiments, separate data is
transmitted to a service information processor (not shown,
but which may be configured as part of BDHE 2 or as a
separate component) and then used to create schedule infor-
mation at broadcast schedule server 4. The use of a service
information processor will be described further below in
conjunction with FIG. 3.

[0038] Timeslip server 3 is typically a computer system
(or network of computer systems) with a storage capacity
that allows it to save the data from the broadcast feeds
locally. In some embodiments, all programs from each of the
broadcast channels are stored at least for a period of time.
For example, in some embodiments, timeslip server 3 may
store 24-72 hours of programming from each of the broad-
cast channels, allowing subscribers to view programs from
the broadcast channels for some period (e.g., 24-72 hours)
after the time the program is originally broadcast. As will be
described further below, timeslip server 3 also operates to
allow subscribers to selectively archive broadcast programs
for viewing at a time of their choosing. These longer-term
archives may be stored at (or accessible by) archive content
server 10.

[0039] Although further details will be provided below, in
general, the timeslip server 3 receives a number of encoded
channels of broadcast data from BDHE 2 and stores the
video and audio data for each channel on a disk as a
continuous stream. The timeslip server 3 also functions to
accurately identify the start and end of each program as well
as the locations where each program is stored on disk. This
information allows the timeslip server 3 to quickly and
accurately retrieve programs when requested by subscribers.
Further, in some embodiments, the timeslip server 3 func-
tions to store broadcast channel data so that it may be
efficiently and accurately rewound or fast-forwarded upon
request by subscribers. Further details of these features will
be discussed further below.

[0040] The broadcast schedule server 4 interacts with the
timeslip server 3 (and with other sources of schedule infor-
mation) to construct an accurate historical schedule of
programs. This schedule information is presented to sub-
scribers who can interact with the schedule to select a
desired program to view or to archive. Broadcast schedule
server 4, as will be discussed further below, may create and
maintain different types of schedules (e.g., including a long
form, or detailed schedule, and a short form, or summary
schedule). These schedules may be presented to subscribers
and used by subscribers to interactively identify programs
for viewing or archival (e.g., a subscriber may interact with
a schedule to select one or more programs for viewing from
the short-term archive, or to select one or more programs to
be stored in the longer-term archive for later viewing).

[0041] The video server manager 5 controls the distribu-
tion of the digital broadcast data to viewers for live broad-
casting of each channel. Video server manager 5 also stores
(or has access to) customer information. For example,
customer information may include information associating a
particular customer or subscriber with the unique identifier
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assigned to the customer’s set top box 8. Customer infor-
mation may also include information used to track customer
viewing preferences, demographic information, etc. Other
information may also be provided as will be discussed
below. The video server manager 5 provides control of
switching and routing facilities 6 including unicast, multi-
cast and broadcast of each channel. Each broadcast channel
is transmitted across a network 7 to the set top box 8 which
directs the data to the television 9. Network 7 may be any of
a number of different types of networks or combinations of
networks. For example, in some embodiments, network 7 is
a wide area distribution network to local exchanges and
local loop delivery using ADSL. Network 7 allows broad-
cast data to be delivered to subscriber set to boxes 8, and also
allows the transmission of data from set top box 8 to
switching and routing facilities 6 (e.g., to select programs for
archive, for play of programs, etc.). Subscribers may also be
able to access service or program information related to the
current program via the set top box 8.

[0042] Set top box 8 may be any device configured to
receive digital broadcast data at a subscriber’s home. In
some embodiments, where digital broadcast data is deliv-
ered to subscribers via ADSL techniques, set top box 8
includes a modem or receiver allowing the receipt and
transmission of data over telephone wires. In embodiments
where broadcast data is delivered in MPEG formats, set top
box 8 includes an ability to decode the received MPEG data.
In some embodiments, set top box 8 includes information
uniquely identifying the subscriber associated with the set
top box. For example, in some embodiments, set top box 8
may include a unique identifier such as a digital signature or
other cryptographic identifier. This identifier may be pro-
vided on a tamper resistant device such as, for example, a
smart card. This unique subscriber identifier may be
appended to messages transmitted from the set top box 8 to
the broadcast service provider, allowing the broadcast ser-
vice provider to identify the subscriber. Further, the unique
identifier may be used in setting up unicast sessions between
the switching and routing 6 and individual set top boxes 8.
Set top box 8 may be equipped with an infra red or other
sensor, allowing a subscriber to interact with set top box 8
using a remote control device.

[0043] Embodiments provide subscribers with the ability
to view live broadcast programs, view archived broadcast
programs some period after the initial live broadcast (e.g.,
for a period of 24-72 hours after initial broadcast), or store
and view specific programs in a longer-term archive for later
viewing. For programs which are viewed after the initial live
broadcast, subscribers are able to interactively control the
play of the programs (e.g., subscribers may pause play, fast
forward, or rewind as desired). Further, because embodi-
ments create an accurate historical program schedule based
on the actual broadcast data received by a broadcast service
provider, subscribers can view and interact with a detailed
and accurate schedule to select programs for viewing or for
archival. Further, each of these viewing options is provided
using relatively low bandwidth technologies such as ADSL,
allowing subscribers to view and interact with a wide variety
of broadcast programs over existing home telephone wires.

[0044] Further details of some embodiments will now be
described by reference to FIG. 3, where an embodiment of
a broadcast system 50 is shown. Broadcast system 50
includes one or more broadcast channel provider/rights
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owner(s) 12 which generates (or causes to be generated)
broadcast data that is provided to BDHE 2 for distribution to
subscribers via a number of set top boxes 8. In the depicted
embodiment, digital broadcast channel data is received at
BDHE 2 via one or more digital channel sources 30 (e.g.,
such as digital terrestrial, digital satellite, or digital cable
sources). In some embodiments, this digital broadcast chan-
nel data is received encoded in MPEG (or similar) formats.
As shown, digital broadcast channel data received in
MPEG-2 format from digital channel source 30 is typically
received in a “multiple program transport stream” (or
MPTS) (that is, in a transport stream of packets having
multiple programs encoded therein).

[0045] This MPTS of channel information is provided to
a decoder 31 which decodes the digital broadcast channel
data into serial digital information for each channel. Opera-
tion of decoder 31 causes the service information associated
with individual programs to be lost. Pursuant to some
embodiments, this service information (or at least portions
thereof) is preserved by passing the digital broadcast chan-
nel data received at digital channel source 30 to a service
information (“SI”’) processor 19. This SI processor 19 may
be implemented as part of BDHE 2 or it may be imple-
mented as a separate component in communication with
BDHE 2.

[0046] SI processor 19 receives the digital broadcast chan-
nel data in MPTS format and then parses information from
each broadcast channel to obtain detailed program informa-
tion associated with each channel. For example, in some
embodiments, SI processor 19 parses incoming data to
obtain a “service description table” (SDT) and “event infor-
mation tables” (EIT) for each broadcast channel. These
tables provide information about each program as well as
about upcoming programs on each channel. For example,
the tables provide information identifying the name of the
program, a description of the program, a duration of the
program, start and end times (scheduled and actual) and
information about the program’s genre.

[0047] SI processor 19 returns information to BDHE 2 for
multiplexing with the video and audio information for each
channel. BDHE 2 re-encodes each channel into “single
program transport streams” (or SPTS) using an encoder 32.
This encoded audio and video information is associated with
the SI information from SI processor 19 using a multiplexor
33. In some embodiments, SI processor 19 returns an MPEG
transport stream containing program access table (PAT) and
program map table (PMT) service information as well as
private data carried on multiple program identifiers (PIDs)
for each channel. Multiplexor 33 inserts these private PIDs
alongside the audio and video data for each channel. To
ensure playback consistency, in some embodiments, the total
bandwidth used by each of the private data PIDs is at a
constant bit rate (CBR). In general, the total bandwidth
allocated to each private data PID which is re-associated
with the audio and video data by multiplexor 33 is kept
relatively small in comparison to the video and audio
bandwidth.

[0048] Each of the MPTS transport streams are then
divided into multiple individual single program transport
streams (including SI data for each program) using a net-
work interface 34. In some embodiments, network interface
34 is an MPEG-2 transport stream aware interface. The

12



US 2004/0158870 A1l

multiple single program transport streams are passed to the
switching and routing devices 6 for routing (under direction
of the video server manager 5) as live broadcast data to
appropriate set top boxes 8.

[0049] In some embodiments, SI processor 19 may be
configured to save further bandwidth by selectively parsing
and using particular types of service information. For
example, in some embodiments, subtitle information may be
manipulated to reduce bandwidth. As a particular example,
SI processor 19 extracts teletext subtitles from the MPTS
data received from BDHE 2 by parsing the complete teletext
stream and extracting only the subtitle information from the
stream. For example, some broadcast systems include tele-
text subtitles in a particular “page” of teletext information
associated with a broadcast. In some systems, the subtitles
are include in teletext “page 888”. In such an system, SI
processor 19 is configured to repackage the “page 888~
packets, and optionally inserts a new packet (e.g., such as a
“page 100” packet) into the stream using another private
data PID (again, in CBR).

[0050] The dropped teletext pages may, in some embodi-
ments, be stored on a teletext server or database (not shown
in FIG. 3) which can later be queried by a subscriber’s set
top box 8 during viewing of the broadcast program. As
another example, DVB subtitles (where present) can also be
extracted by SI processor 19 to reduce bandwidth. For
example, SI processor 19 may parse the subtitle information
and translate the subtitles into a bandwidth-reduced form
(e.g., the information may be stored on a server and dis-
played only in response to particular queries from set top
boxes 8). In this manner, SI processor 19 can operate in
conjunction with BDHE 2 to remove certain types of service
information from the transport stream, while ensuring that
needed service information remains associated the correct
programs.

[0051] SI processor 19 may also be configured to handle
radio channels (e.g., by identifying radio channels as having
audio-only PIDs). The audio-only PIDs may be passed
directly to multiplexor 33 without need for re-encoding.
Further, SI processor 19 may also be configured to extract
interactive applications (which may be stored by video
server manager 5 for use on-demand), thereby avoiding the
need to use carouselling systems typically used in broadcast
environments. In some broadcast environments, such as
conventional satellite and cable systems, there is often no
back channel which can be used to request interactive
applications and associated assets. Previous systems over-
come this lack of a back channel by using a carousel. For
example, a channel provider repeatedly transmits (or “car-
ousels”) the interactive application and associated assets on
a separate MPEG PID. These previous systems rely on the
set top box to identify, retrieve, and cache this information.
This can lead to problems. For example, if a viewer moves
within an application, or moves from one application to
another, the needed information may not have been cached,
and the set top box must wait until the channel provider
retransmits the data (or until the data reappears on the
carousel). One protocol which is used to implement such
carouselling techniques is specified by the Digital Storage
Media Command and Control (DSM-CC) extensions of
MPEG-2, Part 6. Embodiments disclosed herein allow
broadcast systems to broadcast interactive applications with-
out need for such carouselling techniques. Further, pursuant
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to some embodiments, alternative versions of interactive
applications may be delivered to subscribers based on access
rules or permissions established by channel providers or
content owners (e.g., to ensure that only the latest version of
a particular interactive application is made available to
subscribers, etc.).

[0052] In addition to providing processed service infor-
mation to the head-end for recombination with audio and
video data for each program, SI processor 19 also provides
the processed service information to broadcast schedule
server 4 for use in creating accurate schedule data 15. By
utilizing service information based on digital broadcast
channel data as it is actually received by BDHE 2, embodi-
ments are able to create a historical schedule with accurate
information about the actual start and end times for broad-
cast programs on each of the broadcast channels received at
BDHE 2. This information may be combined with published
schedule data (e.g., such as broadcast schedule data pub-
lished by broadcast channel providers/channel owners 12) to
create schedule data 15 having substantially complete and
accurate program information.

[0053] As an example, many programs, such as live sport-
ing events, have a scheduled broadcast time which is an
estimated time. This estimated time is used by the broadcast
channel provider/rights owner 12 to produce a program
schedule. Often, however, such programs may finish early
(or late). Embodiments allow the creation of schedule data
15 which accurately identifies the actual schedule for the
program. As will be discussed further below, this informa-
tion may be utilized to accurately and efficiently archive
programs for later playback (e.g., a sporting event that
actually lasts for 47 minutes will be identified as lasting 47
minutes rather than some estimated time such as an hour).

[0054] The network interface 34 of BDHE 2 also provides
the de-multiplexed SPTS data to timeslip server 3. As
shown, timeslip server 3 has a number of different functional
components. In particular, each of the de-multiplexed chan-
nels of SPTS data are provided to an acquire and store
channel 42 which operates to read the received transport
stream and store it onto the correct storage location in the
next available storage device. Acquire and store channel 42
also operates to wrap around the end of each storage device
and to maintain a circular buffer. In some embodiments, the
transport stream received from BDHE 2 is stored in an
unaltered format (i.e., it is stored in the format in which it is
received). As depicted, the data is stored in separate storage
devices 43, 44 (or storage areas) for each channel. In some
embodiments, each storage device (or storage area) is con-
figured to act as a circular or wrap-around buffer sized to
store a certain amount of broadcast data (e.g., if the short-
term archive function is intended to provide 24 hours of
short-term archived programs, each buffer is sized to accom-
modate 24 hours of data). When the end of the buffer is
reached, the oldest programs in the buffer are overwritten
with the most recent broadcast programs for each channel.

[0055] Acquire and store channel 42 also operates to parse
the private data SI packets from the transport stream. The
private data SI packets are passed to a schedule table 41,
along with storage information identifying where the pro-
gram associated with particular SI data is stored. For
example, schedule table 41 may include an information
record for each program which includes the SI information

13



US 2004/0158870 A1l

for the program, along with disk location information par-
ticularly identifying the disk storage location on which the
program is stored (e.g., such as a buffer location in a
particular channel data store such as data stores 43 or 44). In
some embodiments, the SPTS stream received by acquire
and store channel 42 is CBR, allowing acquire and store
channel 42 to reliably predict the amount of storage required
for each program and to ensure the timeliness of reading data
back off disk upon playout. CBR ensures that the output rate
of a stream on playout equals the input rate.

[0056] Schedule table 41 may be configured to contain
information identifying a list of channels, each of which is
associated with records containing an event or program
identifier, an event time, and a disk position at which the
program is stored. This allows the start and end times of
programs to be accurately located for playout. In some
embodiments, the start and end positions are located at
program boundaries. For example, the start and end posi-
tions may always be located on a video “group of programs”
(GOP) or audio “packetized elementary stream” (PES)
boundary to ensure that playback always begins at a safe
point. In some embodiments, program information in sched-
ule table 41 is removed once the circular buffer of programs
wraps past the program.

[0057] Timeslip server 3 also includes a video and audio
stream analyzer 45. Video and audio stream analyzer 45
operates to uniquely identify each video GOP boundary. The
streams received by acquire and store channel 42 are parsed
to identify these boundaries. The disk position of each GOP
on each channel is stored in a GOP list 46. A GOP can span
many MPEG transport stream packets (and may typically
include approximately 12 video frames, including Intra or I
frames, Predicted or P frames, and Bi-directional or B
frames). Pursuant to the MPEG-2 standard, a GOP always
starts with an I frame. In some embodiments, video and
audio stream analyzer 45 is configured to identify these
boundaries and to associate them with storage locations.
Analyzer 45 further analyzes the streams to identify audio
PES packet locations. Those skilled in the art will recognize
that embodiments may be used with other standards as well
(e.g., by parsing streams to identify boundaries established
by those other standards).

[0058] Timeslip server 3 also includes a fast forward
(“FF”)/rewind (“REW”) frame extractor 47 which is con-
figured to extract I frames from video streams as they are
being stored by timeslip server 3. In this manner, expensive
and time consuming searches for I frames in response to
subscriber requests are avoided. Both an FF and a REW
stream are created by extracting the I frames and wrapping
them in an MPEG transport stream. Transport stream timing
information including PTS/DTS and PCR clock information
are generated by timeslip server 3.

[0059] Embodiments utilize the placement of I frames at
the start of each GOP to identify boundaries. GOPs do not
necessarily contain the same number of frames; for example,
encoders may sometimes terminate a GOP to insert an I
frame on scene changes. Embodiments ensure an appropri-
ate FF/REW playback speed by monitoring (and adjusting,
if appropriate) the rate at which I frames are stored to disk.
Unlike regular program playback, the output rate of
FF/REW playback is not determined by the input rate (that
is, the FF/REW information need not be stored at the same
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rate that it will be played back). Instead, the playback rate is
configurable by specifying a desired interval between I
frames. When writing FE/REW information to database 46,
FF/REW frame extractor 47 may drop certain I frames in the
feed received from the acquire and store channel 42. In this
manner, the playback rate can be configured for consistency.

[0060] The time and storage location relationship between
the FF/REW streams and the original content stream is
stored (e.g., at data store 46) to allow timeslip server 3 to
locate the correct FE/REW point when requested and to
ensure that after completion of a FF/REW that the correct
point of the program is located to resume play. Playback
pacing is controlled by timeslip server 3 by using switching
and routing 6 (or other output device) as an accurate timing
source (e.g., in an ATM environment, the ATM switch may
be used as a timing source).

[0061] Timeslip server 3 also includes a playout module
49 to control playout of archived programs. Playout involves
locating the start of a requested program and streaming the
content off the appropriate storage device to the particular
set top box 8 associated with the subscriber who requested
the content. A request message submitted from a set top box
8 will include information identifying the particular sub-
scriber making the request (as well as information to allow
switching and routing devices 6 to set up a unicast session
with the set top box). When a subscriber requests a program,
the request is routed to timeslip server 3 through playout
module 49 which causes schedule table 41 to be consulted
to identify the start point of the requested program. In some
embodiments, the start point of each program is aligned to
a GOP or audio PES packet to ensure a clean start to the
playback. Playout continues until the end of the program is
reached or until other instructions are received, such as, for
example, a request to stop playout, a request to skip, or a
request to view another program.

[0062] If a program is skipped or another program is
selected, the current program continues to play until the end
of the video GOP (or audio PES packet) is reached. Once
reached, a message is transmitted to set top box 8 using a
private data PID packet warning the set top box 8 of an
impending discontinuity. Playback continues from the start
of the next program or nearest GOP (or audio PES) frame to
the skip point. Timeslip server 3 may be configured to play
back from either the nearest video GOP frame (or audio PES
packet), allowing different types of set top boxes to be used
with the system (as different set top boxes may respond
differently to discontinuities in playout).

[0063] As discussed above, embodiments permit subscrib-
ers to selectively request the creation of an archive copy of
a program for storage in a longer-term archive. Timeslip
server 3, under direction from video server manager 5, may
operate to cause one or more programs to be saved by an
archive content server 10. For example, as will be discussed
further below, a subscriber may request that a particular
program be archived for future viewing by the subscriber.
This request is transmitted from the subscriber’s set top box
8 to video server manager § which causes a request to be sent
to the timeslip server 3. When the SPTS packets including
the requested program are received by timeslip server 3,
timeslip server 3 functions to initiate the transmission of a
copy of the program to archive content server 10 for storage
in an archive data store 17.
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[0064] In some embodiments, these archive features may
result in the storage of at least two copies of a program: one
copy in archive data store 17 (the “longer-term” archive, for
later retrieval by the subscriber(s) requesting the archival)
and one copy in timeslip server 3 (the “short term” archive,
for viewing by any subscriber desiring to view a program
during the period in which the system stores broadcast
programs). As a result, embodiments provide for greater
longevity and choice of viewing of programs. The version
stored by timeslip server 3 may be viewed as a more
ephemeral content store providing a viewing window of, for
example, several days after the program is broadcast, while
the version stored by archive content server 10 may provide
for longer term storage and viewing of the program. That is,
in some embodiments, timeslip server 3 provides a circular
buffer of archived programs for each channel, while archive
content server 10 provides dedicated long term storage of
selected programs.

[0065] In some embodiments, a number of different stor-
age configurations may be used for storing program infor-
mation. For example, hard disks or tape drives may be used.
Entire disks may be used, or partitioned disks. As a further
protection against failure, RAID partitions may be
employed. In some embodiments, multiple disks per channel
may be used. In some embodiments, multiple redundant
disks may be used to store identical content, reducing failure
and potentially allowing for automated failover recovery.
Further, such a configuration may provide improved overall
performance by spreading the load on very popular channels
over multiple disks. In this manner, live broadcast data may
be delivered to authorized subscribers while generating
service information data, archiving programs, and construct-
ing an accurate historical schedule.

[0066] In some embodiments, not all channels are pro-
vided to all timeslip servers. For example, in some embodi-
ments, the allocation of channels to timeslip servers is
dependent on the popularity of programs available on that
channel. The allocation of channels to timeslip servers is
done in such a way to result in the set of timeslip servers
being capable of satisfying peak time simultaneous viewing.

[0067] Insomeembodiments, playback of a program (e.g.,
either from a longer-term or short term archive) may also
include the selection and insertion of advertisements into the
program for transmission to a subscriber. In some embodi-
ments, this selection and insertion is performed under con-
trol of video server manager 5 which has access to infor-
mation identifying the location of advertisements in each
program and channel. Video server manager 5 may also have
access to a database of advertisements (e.g., such as ad
database 20). Further details of the identification, selection
and insertion of advertisements are provided in our co-
pending, commonly-assigned U.S. patent application Ser.
No. filed on even date herewith (Attorney Docket
No. V01.002).

[0068] Reference will now be made to FIG. 4, where a
flow diagram is shown representing a method pursuant to
some embodiments of the present invention. The flow dia-
gram of FIG. 4 (and other flow diagrams contained herein)
include a number of process steps. These process steps need
not be performed in the sequence shown; those skilled in the
art will appreciate that different sequences consistent with
embodiments discussed herein may be used. The flow dia-
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gram of FIG. 4 generally depicts a flow which may be
performed by timeslip server 3 to create a short-term archive
of programs. As discussed above, the broadcast data streams
for all broadcast channels are sent from BDHE 2 to the
timeslip server (TSS) 3. This is represented by item 100 of
FIG. 4.

[0069] Generally, as discussed above, timeslip server 3
acquires each of the encoded and de-multiplexed channels of
broadcast data and stores the video and audio data for each
channel on disk as a continuous stream (at 110). In some
embodiments, the amount of broadcast data stored is limited
by the disk capacity. In some embodiments, each channel of
the broadcast data is stored on a continuous stream disk (or
set of disks). When the disk capacity is reached, timeslip
server 3 overwrites the earliest broadcast data for the chan-
nel in a circular fashion. When the storage capacity is full,
the earliest program in a channel is removed from timeslip
server 3 to make space for the new program in the channel.

[0070] As discussed above, in embodiments which are
implemented using MPEG encoding, the MPEG transport
stream for each channel carries “service information” (or SI)
relating to the programs being broadcast. The service infor-
mation includes a wide variety of information relating to the
programs. In known systems the service information is
usually used by devices to ‘tune’ to a particular channel. For
example, satellite transmission uses the MPEG TS “Program
Association Table” (PAT) and “Program Map Tables”
(PMT) to identify parts of the broadcast stream (“Program
Identifiers” (PIDs)) which contain video, audio and other
data sources. The set top box 8 which receives this broadcast
stream includes a decoder which then ‘tunes’ to these PIDs
by setting its decoder to point to those stream locations.
PATs and PMTs are part of the SI.

[0071] As discussed above, the service information carries
an individual “event information table” (EIT) which con-
tains an event for each program. The EIT may contain data
including event identification (IDs) (or program IDs), start
time, duration, program name, synopsis and genre. Further
information may be included in the EIT. The event ID allows
a broadcast channel provider or rights owner to specify
conditions under which a specific program can or cannot be
broadcast (e.g., the “program rights rules”). The program
rights rules may include, but are not limited to, rules
regarding whether a program has been paid for, age restric-
tions and time of day restrictions. Additionally, regulatory
rules can be applied. For example, in the United Kingdom
(and other countries), “watershed” rules may proscribe cer-
tain types of broadcasts at certain times of the day (for
example, adult programs are not to be broadcast at certain
times of the day). Embodiments may enforce these broad-
cast restrictions using program rights rules to control access
to the programs that were originally broadcast during these
restricted periods. In certain cases, program owners may
specify that users are not permitted access to a particular
program. In some embodiments, the event ID may also
identify the name of the program or another form of indi-
vidual identification, for example an alpha-numeric code.

[0072] The “event information table” (EIT) for a particular
program is contained in the data stream and is synchronized
with the start of the program. In some embodiments, the EIT
is retrieved from the service information by SI processor 19,
and then reintroduced into the data stream by the multi-
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plexor 33. Timeslip server 3 extracts the event data from the
stream at 120 and compiles a table of programs (shown as
the schedule table 41 of FIG. 2). Timeslip server 3 identifies
the position on the disk that the program is stored and this
position information is added to schedule table 41 with the
corresponding event data at 140. In this manner, the event
data for each program is mapped to a position on the disk at
which the program is stored to enable the program to be
easily retrieved. This mapping of the event data to the
position of the corresponding program on the disk enables
programs to start at random points in the continuous channel
data stream and to be easily retrievable.

[0073] Timeslip server 3 can capture many channels
simultaneously and many simultaneous playback sessions
are possible. Therefore, many users can retrieve the same
program simultaneously. Timeslip server 3 constructs a table
at 140 which identifies all programs which are currently
stored on the disk, the event information for each program
and the position on the disk at which each program starts.
The timeslip server also includes a timebase which may be
obtained, for example, from a time and date table/time offset
table. This time and date information is provided to the
timeslip server 3 in the private data PIDs.

[0074] When the disk used to store program information
for a particular channel reaches full capacity, the earliest
stored program is overwritten. When a program begins to be
overwritten the event information and start point of that
program is deleted from schedule table 41 such that no
further record exists of that program. Schedule table 41
knows the storage capacity of each of the channel storage
devices 43, 44 of timeslip server 3 and hence the available
hours of storage and is constantly updated as new programs
are stored and old programs overwritten.

[0075] Insome embodiments, the BDHE 2 (or SI proces-
sor 19) also sends a data feed to the broadcast schedule
server (BSS) 4. As discussed above, BSS 4 may be imple-
mented as a computer system with a local storage facility
which operates, in part, to extract the service information
from the data stream including the EIT. BSS 4 does not
extract the video and audio data for each program. In certain
embodiments, the same computer system is used for timeslip
server 3 and BSS 4.

[0076] The information extracted by BSS 4 includes event
ID, program ID, start time, program duration, program
description and program genre. Further information may
also be available in the SI. The information is stored in a
local database and BSS 4 uses the information to build a
historic schedule of programs for each channel. The infor-
mation is compiled into a user friendly format to enable
subscribers to browse and interact with the schedule. The
schedule is built in real time as programs are broadcast and
received. In some embodiments, BSS 4 also operates to
identify any program rights rules which are associated with
a particular program. BSS 4 can also acquire information
about forthcoming programs to be broadcast. These are
added to the schedule. The schedule is linked to the time
base and so the BSS 4 knows when a program is presently
being broadcast. The BSS 4 maintains schedules for all
broadcast channels supplied by the headend.

[0077] 1If detailed event information is not included in the
service information for a particular program, further infor-
mation may be added to the schedule from external data
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sources (e.g., such as external schedule data 11 provided by
broadcast channel provider/rights owner(s) 12 shown in
FIGS. 2 and 3). For example a synopsis of a movie may be
added via a computer link.

[0078] The schedule data 15 consolidated by BSS 4 and
the schedule table 41 created by TSS 3 are generally
synchronized since both the TSS and BSS receive the same
synchronized input broadcast stream from BDHE 2 and
therefore receive identical and synchronized event tables.
Further, BSS 4 may be configured to know the storage
capacity of each of the channel data stores of TSS 3 and
therefore, will update the schedule automatically as pro-
grams are deleted from TSS 3. In some embodiments, TSS
3 may transmit information to BSS 4 indicating when
programs are deleted from TSS 3 to enable to BSS 4 to
provide an accurate schedule of available programs.

[0079] The BSS schedule data 15 is transmitted from BSS
4 and is switched and directed using switching and routing
6 to the network and is then directed to set top boxes 8 for
subscribers to view. Reference is now made to FIG. 5 where
a flow diagram is presented which depicts a process by
which a subscriber interacts with a schedule created by BSS
4 to select a program for viewing. At 200, a viewer (or
subscriber) can select to view the schedule created by the
BSS 4. The schedule created by BSS 4 is retrieved and
transmitted to the subscriber’s television (or other display
device) via the set top box 8 at 210. At 220, the subscriber
can navigate around the schedule and request further infor-
mation. At 230 the subscriber requests a specific program for
viewing. Once a program is selected the request is sent via
network 7 to timeslip server 3 at 240. Timeslip server 3
consults schedule table 41 and matches the program by the
event ID at 250. Timeslip server 3 (or BSS 4 or video server
manager 5) may additionally check or verify that the sub-
scriber is, in fact, authorized to view the requested program.
If the program is in the schedule table 41, and if the
subscriber is authorized to view the requested program,
processing continues at 260 where timeslip server 3 identi-
fies the stored disk position corresponding to the requested
program. The position is then used by timeslip server 3 to
retrieve the requested program from the data store at 270.

[0080] The program is then transmitted to the subscriber’s
set top box 8 across network 7 via a point to point trans-
mission link. The requested program will play from the start
of the program, or from the point that the subscriber has
chosen at 280. The subscriber has full control over his
viewing of the program and will be able to pause, rewind and
fast forward the retrieved program at 290. Embodiments
permit timeslip server 3 to unicast or otherwise supply
archived programs to many subscribers simultaneously. For
example, timeslip server 3 tracks the location on each disk
where each subscriber is located, and reads data from the
appropriate points on the disk in a timely manner to send to
each subscriber’s set top box 8.

[0081] At the end of the program the program may stop or
may continue playing into the next scheduled program on
that channel. In some embodiments, the subscriber may be
returned to a live broadcast on either the channel on which
his retrieved program was broadcast or on the channel which
he was viewing before the archived program was retrieved.

[0082] Embodiments utilize the schedules created by BSS
4 and timeslip server 3 to allow subscribers to interact with
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the system in a number of different ways. For example, a
subscriber may view the schedule to identify a current live
broadcast program to view. Subscribers may also view the
schedule to identify programs to view from the short term
archive (e.g., programs which aired in the last several days).
Further, subscribers may interact with the schedule to iden-
tify programs to archive (e.g., to identify programs to add to
the longer-term archive for viewing by the subscriber), or to
retrieve programs from the longer-term archive.

[0083] The program schedule is delivered to subscribers
via the set top box 8, and a subscriber interacts with the
program schedule using a remote control unit, computer
input device, or other navigational devices. On selecting the
program schedule the set top box 8 retrieves the program
schedule from the BSS 4. The program schedule is then
displayed on the subscriber’s television or display device.
For example, the schedule may include a listing of each
program from each channel, displayed from the current time
backwards. Additionally, future schedules may be retrieved
from the BSS 4 and displayed.

[0084] In some embodiments, a subscriber’s interaction
with the schedule may also include application of access
rules or program rights rules. For example, in some embodi-
ments, when a subscriber desires to view a listing of future
programs from the schedule, program rights rules may first
be applied before the schedule is presented to the subscriber,
resulting in presentation of a schedule which only shows
those programs which the subscriber has the authority to
view. In some embodiments, these program rights rules may
be enforced after a subscriber requests to view a program or
after a subscriber requests that a program be stored in a
longer-term archive.

[0085] A subscriber may browse this list and find further
information about future programs. Subscribers may also set
reminders, in which case, the set top box 8 will inform the
subscriber at an appropriate time before the program is due
to be broadcast, that it is about to start. By default the BSS
4 returns to the list of programs, starting from the next
program to be broadcast.

[0086] The subscriber can navigate the schedule by means
of a cursor which can be controlled by a remote control
device or other suitable means. In some embodiments, a
selected program is highlighted and the subscriber can
request further information about the program. The schedule
may also include icons or color coding to indicate the
availability or content of particular programs.

[0087] Different types of schedules may be available to the
subscriber. For example a long-form timeslip schedule
(LFTS) may be provided which indicates all programs
which are available for viewing. Further, a short-form
timeslip schedule (SFTS) may be provided which lists only
the current, previous and next programs. Both schedules are
provided to subscribers by the BSS 4.

[0088] In some embodiments, the LFTS is an on-screen
schedule of content that presents a list of programs broadcast
within a pre-defined window (e.g. the previous 72 hours, or
the time period in which the short-term archive stores
programs) as well as a list of the current program and future
programs. Subscribers can access the list of programs stored
in the short-term archive that are available to view on
demand (subject to permissions and access rules). In some
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embodiments, the LFTS indicates the availability of indi-
vidual programs through the use of icons (or, the lack of
icons), and short synopses of each highlighted program.

[0089] Insome embodiments, the SFTS is displayed when
a subscriber selects a live broadcast channel to view, or
changes between live broadcast channels. The SFTS may
display the program currently playing on the selected broad-
cast channel, the next program(s) as well as the program(s)
just broadcast. The subscriber can select to view the previ-
ous program(s) (from the short-term archive) directly from
this menu, or the subscriber may interact with the set top box
8 to call up the LFTS to access the full range of program and
navigation options. The subscriber can bring up the SFTS
for a broadcast channel different than the one showing on
screen, and select programs to view from the other channel
(both programs currently being broadcast, and also previ-
ously broadcast programs).

[0090] There may be many pages or screens of program
schedule information. To view each of these pages, the
subscriber may interact with the set top box 8 to scroll
individual items or move page by page. The subscriber may
select schedules for different channels. In some embodi-
ments, switching between channel schedules may be per-
formed while maintaining the same time reference between
the channels.

[0091] In some embodiments, subscribers may interact
with program schedules in other ways. For example, the
communication link between the BSS 4 and each set top box
8 is interactive and allows subscribers to send a variety of
search commands or messages to the BSS 4, allowing
subscribers to search the schedule for programs using search
criteria including type of program or genre. Such a genre or
type search may cause BSS 4 to retrieve a listing of
matching programs to the subscriber’s set top box 8 for
display. The subscriber may then select one of these pro-
grams from the list. Furthermore, in a schedule listing, a
subscriber can be given the option to find similar programs
matching the genre of the currently selected program, in
which case the BSS 4 will return a list of matching programs
which will be displayed to the subscriber for selection.

[0092] Selection from a genre based menu allows sub-
scribers to select from a list of programs by genre (e.g.
“drama” or “soap opera”). For example, a display of all
matching programs, across different broadcast channels,
may be presented to the subscriber for selection. In some
embodiments, access rules or privileges may be applied to
restrict certain programs from being selected by the sub-
scriber. In some embodiments, information may be captured
to identify which genres are most frequently watched. This
information may be used to display a list of genres in order
of the frequency and time of viewing by individual house-
holds, or in orders determined by other criteria.

[0093] Insome embodiments, subscribers may select from
the program schedule by identifying similar content. For
example, a subscriber may select or highlight an item of
content on the LFTS and bring up a list of similar programs
by genre category. This can either be selected from within
the current broadcast channel environment or from some or
all of the broadcast channel schedules on the service. This
enables a viewer of Soap Opera A to easily find other
programs within the same genre, e¢.g. Soap Opera B. This
can be displayed either by channel order, by time or accord-
ing to other criteria.
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[0094] In some embodiments, a subscriber is able to
designate specific programs as favourites. Such customer-
related information may be stored at customer database 14.
When the subscriber chooses to access his favourites, they
are presented with a list of their favourite program names.

[0095] Selecting one of these favourite program names
causes the subscriber’s set top box 8 to submit a request to
the BSS 4 to search its stored program schedule for all
programs of the same name as the favourite. A list of
matching programs is returned, and additionally, the date
and time of original broadcast may be displayed. The viewer
can choose a program from this list for playback.

[0096] In some embodiments, subscribers may enter or
save program titles to their favourites area. This enables
them to quickly access all of the programs, with that name,
that have been broadcast within the appropriate time win-
dow. Different episodes of the same program are presented
with the most recent first and with the time that they were
originally broadcast (or presented according to other crite-
ria). Repeat programs can either be included or excluded
from this list, e.g., the same episode but broadcast at
different times.

[0097] Other methods of selecting a specific program can
be envisaged. For example, in some embodiments, a sub-
scriber may identify a program by entering a code associated
with that program. Examples of this include, but are not
limited to, entering the program’s Program ID, entering a
VideoPlus code, or swiping a bar code.

[0098] Insomeembodiments, all program selections made
by a subscriber are subject to a determination that the
selection complies with any access rules, permissions, or
program rights rules. In some embodiments, these rules are
enforced by the timeslip server 3. In some embodiments,
further controls are provided by restricting access to certain
programs via a personal identification number (PIN) or
similar mechanism. A further embodiment prevents unavail-
able programs being presented as options to the viewer.

[0099] In some embodiments, the application of program
rights rules, access rules or permissions ensure that a pro-
gram is only permitted to be viewed if it is available to the
particular subscriber seeking access. Information affecting
the availability of a program to a particular subscriber
include information provided by channel owners, program
owners, regulators and broadcast service providers.

[0100] For example, channel owners may not own the
rights to allow the broadcast service provider to store and
playback (e.g., from either the short-term or the longer-term
archives) a particular program. Examples of this type of
situation include motion pictures or sporting events for
which the channel owner does not hold on-demand rights
(e.g., broadcaster A broadcasts program B which is owned
by company C, but cannot provide the rights to that program
themselves. If owner C does not provide A with the rights to
broadcast the program, the program may be unavailable for
storage and later broadcast via either the short-term or
longer-term archives).

[0101] In some embodiments, the broadcast service pro-
vider may negotiate with the program owners (the “content
owners”) themselves for the right and authority to record
and replay specific programs (e.g., the broadcast service
provider negotiates with an owner D for the rights to
broadcast a program E).

Aug. 12, 2004

[0102] In some embodiments, governmental authorities
and regulators may impose rules (e.g., such as “watershed”
rules) which restrict access to programs. In some situations,
embodiments ensure that programs which were first broad-
cast during a restricted period or watershed are not replayed
during a restricted time period. Regulators may impose other
requirements as well.

[0103] In some embodiments, individual subscribers may
have a subscription which only provides them access to
particular channels and programs. These types of restrictions
may be imposed by consulting the customer database 14 via
the video server manager 5.

[0104] In some embodiments, the broadcast service pro-
vider may create access rules to ensure that demand is
properly managed. For example, the broadcast service pro-
vider may create access rules limiting the number of sub-
scribers who may view a program from the short-term
archive at the same time. In some embodiments, certain
rules may be imposed during periods of peak viewing
activity to further manage bandwidth and other resources.

[0105] As discussed above, information specifying each of
these program rights rules, access rules or permissions may
be stored in a database accessible to the broadcast service
provider. In some embodiments, the access rules or permis-
sions information are provided by regulators or channel
owners in the SI associated with each program. In some
embodiments, the information is provided to BSS 4 from
third party sources so that a database of access rules or
permissions may be generated and associated with each of
the programs in the schedules generated by the BSS 4. The
information may also be transmitted to the timeslip server 3
for use in constructing the schedule table 41. In some
embodiments, customer data stored in customer database 14
may be consulted when applying rules.

[0106] In some embodiments, a tagging scheme may be
used to indicate the different types of program availability.
For example, one particular tagging scheme may utilize two
types of rules: content rules and time period rules (each of
which can be imposed by any of the parties having influence
over viewing, including channel owners, content owners,
service providers, etc). A tagging scheme may include rules
such as: (1) Content Rule: <regular expression> Available/
Restricted/Unavailable; and (2) Period Rule: <original time
period> Available/Restricted/Unavailable <viewing time
periods>.

[0107] For example, programs may be tagged as:

[0108] “Unavailable”: any program marked as
“Unavailable” in the availability database. Channel
owners, regulators, or the broadcast service provider
may designate a particular program as “Unavail-
able”. In some embodiments, a subclass of “Not yet
available” may also be used (e.g., to refer to any
“next” program or a program which is currently
being broadcast, but for which access is restricted for
a period of time).

[0109] “Restricted”: there are two cases of Restricted
access—any current program which is marked as
“Restricted” in the availability database and any
program broadcast during a watershed or other regu-
lated period. In some embodiments, access to
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“Restricted” programs is controlled. For example,
subscribers may be required to enter a PIN or possess
an access code.

[0110] “Awvailable”: as a result of the other rules not
restricting availability, the program is currently
available to view.

[0111] In some embodiments, these rules may be applied
to a particular request as follows. Initially, a check may be
performed to determine if any of the content rules match the
requested program. If more than one rule matches the
requested program, then the rules indicating “Unavailable”
take precedence over any rules that indicate “Restricted” or
“Available”. If no content rules are applied, period rules may
be applied to identify if there are any time period restric-
tions. Again, if more than one period rule is found, the rules
which indicate “Unavailable” have precedence over
“Restricted” or “Available”. If no rules are matched by a
request, then the requested program is available. In some
embodiments, entire time periods may be made “Unavail-
able”, and only particular programs are tagged as “Awvail-
able”.

[0112] These rules may be applied in conjunction with a
request for a specific program or in conjunction with a
request for a schedule from the BSS 4. For example, if a
subscriber desires to view a program schedule, a request
may be submitted from the set top box 8 to BSS 4. The BSS
4 returns a program schedule for a requested time period
and, in some embodiments, only includes those items which
are Available. In some embodiments, the BSS 4 returns a
program schedule with both Awvailable, Unavailable and
Restricted programs listed. If a subscriber requests a pro-
gram that is Unavailable, the set top box 8 may ensure that
the request is denied. In some embodiments, if a subscriber
requests a program that is Unavailable, the timeslip server 3
enforces the play restrictions and refuses to playout the
program.

[0113] In some embodiments, components of the broad-
cast system of the present invention operate to capture
management and other information which can be later
queried and manipulated to determine subscriber activity,
channel and program viewing statistics, and to provide
evidence to broadcast channel providers/rights owners 12
that their access and permission rules have been observed.

[0114] In some embodiments, the system of the present
invention may be configured to insert targeted promotions
and advertising directed to particular subscribers. For
example, such advertising may be inserted at the start, end
or at some other point in the playback of programs from
either the short-term or the longer-term archives. Targeting
may be achieved by consulting the customer database 14 for
information including, but not limited to, subscriber prefer-
ences, subscriber viewing history, age, sex and demographic
information.

[0115] As discussed above, in some embodiments, sub-
scribers may selectively cause programs to be stored for
their access in a longer-term archive. In some embodiments,
this longer-term archive is controlled by an archive content
server 10, which may allow individual subscribers to store
many hours of archive programming such as films, music
and television broadcasts.

[0116] Reference is now made to FIG. 6, where a flow
diagram 300 is shown which represents process steps relat-
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ing to the creation of an archive copy of a program based on
a subscriber’s request. Processing begins at 302 where an
archive request is received from a subscriber. For example,
an archive request may be directly submitted by a subscriber
in response to viewing a program schedule (e.g., the sub-
scriber may request archival of a program to be broadcast at
9 pm on July 1 on CNN). Archive requests may also be
submitted based on customer preferences established by or
on behalf of the subscriber. For example, a subscriber may
indicate that he would like to archive all soccer matches that
are televised and which involve a particular team.

[0117] Processing continues at 304 where the subscriber
submitting the request is identified. In some embodiments,
the subscriber may be identified based on a code stored in
the set top box 8 associated with the subscriber. In some
embodiments, the subscriber may be prompted to enter
verifying information.

[0118] Once the subscriber has been identified, processing
continues at 306 where preferences data associated with the
subscriber’s request are captured. This step may be an
optional step which is included when marketing or consumer
preference data is desired to be captured. For example,
information associated with the details of the subscriber’s
request may be captured (e.g., information may be captured
identifying the subscriber’s demographics, the program
requested, the time the request was submitted, etc). In this
manner, subscriber information can be captured which
allows targeted programming and advertisements to be
offered to the subscriber (and to subscribers with similar
demographics).

[0119] Processing continues at 308 where a determination
is made whether the archive request is proper (e.g., whether
the request can be satisfied). For example, processing at 308
may involve the application of one or more content and time
rules to the request to determine if the program is available
to the particular subscriber. If the program is not available to
the particular subscriber, processing continues at 310 where
the subscriber is informed of the failed request (e.g., includ-
ing a message providing details of why the request was
declined). Further, in some situations, a request may be
declined if the requested program has already been aired
(and if the program is no longer stored in the short-term
archive).

[0120] Processing continues at 312 if the requested pro-
gram is available for archive. In some embodiments, to
avoid the creation of multiple copies of the same program in
different longer-term archives, a single longer-term archive
(or several) maybe created and shared among a number of
subscribers. For example, some popular programs may
receive numerous requests to be archived. Processing at 312
may include determining whether the requested program is
already in a longer-term archive. If so, the subscriber
requesting the program may be provided with access rights
to the previously-archived program at 314. For example, a
permissions database associated with the longer-term
archive may be updated to indicate that the subscriber is to
have access to the program. Processing may continue at 322
where the subscriber is notified of the successful archival.

[0121] If the requested program has not been previously
archived, processing may continue at 316 where timeslip
server 3 operates to locate the requested program (either in
the short-term archive or on the program schedule created by
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the BSS 4). If the requested program is in the short-term
archive, the timeslip server 3 causes (at 318) a copy to be
made in the longer-term archive maintained by archive
content server 10. If the requested program has not yet aired,
timeslip server 3 causes (at 318) an archive copy to be made
in the longer-term archive once the program airs. Processing
continues at 320 where the subscriber is provided access
rights to the archived program, and at 322 where the
subscriber is notified of the successful creation of the
archive copy. In this manner, subscribers may selectively
request the creation of archive copies which are accessible
to them.

[0122] In some embodiments, the subscriber may be
assessed an agreed fee (including, but not limited to, one-off
payments, subscription, and time limited access) for creating
the “personal” archive copy of a program. Timeslip server 3
ensures that access and use restrictions are enforced, and
causes a copy of the program to be transferred for storage by
the archive content server 10.

[0123] Typically the archive content server 10 will include
a local data storage facility. When browsing through a
program schedule, the subscriber will be provided with the
facility to select a program to be archived. The video server
manager 5 arranges for the timeslip server 3 to transfer the
program to the archive content server 10, unless it already
has a copy of that program.

[0124] In some embodiments, the archive content server
10 will construct an information table similar to the schedule
table created by timeslip server 3 which identifies the
program, includes details of the event ID and identifies the
position on the disk at which the program is stored. The
subscriber will be able to access the schedule within the
archive content server 10 and select a program within the
archive content server 10 for viewing in a similar manner to
the selection from the timeslip server 3.

[0125] Insome embodiments, programs included within a
subscriber’s personal archive will be automatically deleted
after an agreed time window has elapsed. With agreement
from broadcast channels or content rights owners, embodi-
ments can increase the length of time that a personal archive
may store a copy of a program to provide longer term server
side storage with or without additional fee or subscription.
Subscribers can manage their archive area by adding new
programs to it, or deleting existing programs.

[0126] In some embodiments, there are no restrictions
regarding selecting the playback source, so long as only one
source is playing for each subscriber. For example, a sub-
scriber may selectively choose to view a “live” program, a
stored program from the short-term archive, or a program
stored in the subscriber’s personal archive (the “longer-
term” archive). In some embodiments, a number of televi-
sions may be connected to a subscriber’s set top box 8, or
there may be more than one set top box 8 associated with a
subscriber. In these cases, a subscriber’s household may
view different programs.

[0127] Embodiments of the invention enable the capture
and storage on a centralised server system of all the pro-
grams broadcast by a television broadcast channel for play-
back by subscribers within a predefined window of time,
according to business rules jointly agreed with the broadcast
channel or content owner.
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[0128] Numerous broadcast channels can be simulta-
neously captured and stored, providing subscribers with
on-demand access to all the programs broadcast by all those
channels within the agreed time window.

[0129] Due to the simultaneous storage of multiple broad-
cast channels, the viewer has a very wide range of content
to choose from. For example, if the schedules for 10
broadcast channels are made available for the previous 72
hours, and if the average program length is 30 minutes,
pursuant to embodiments of the present invention, subscrib-
ers would have a choice, at any given time, of approximately
1440 programs (including live broadcasts and short-term
archives of broadcasts). A viewer who does not have access
to short-term archives pursuant to the present invention
would only have a choice of viewing 10 programs. Further-
more, pursuant to embodiments of the present invention, a
subscriber may either view a program “live” from its sched-
ule starting time, or the subscriber may view it as an
archived program with the additional ability of FF, REW,
and pause controls.

[0130] Embodiments provide broadcast channel providers
and content rights owners with a very high degree of control
over the playback of previously broadcast programs. For
example, broadcast channel providers and content rights
owners are able to entirely restrict the ability to playback
programs from the short- or longer-term archives (e.g.
Broadcast Channel A may wish to restrict access to previ-
ously broadcast news services), to limit the length of the
playback window, or to adjust the level of interactivity
available within each program. Embodiments can also pre-
vent a subscriber from archiving or recording certain pro-
grams. Further, embodiments of the present invention allow
broadcasters and service providers to remain within statu-
tory rules (e.g., such as “watershed” rules), by requiring
PIN-protection on relevant programs and by denying access
to others.

[0131] In some embodiments, all content, including all
broadcast channels, short-term archive programs and longer-
term archive programs, are delivered to a subscriber direct
from remote servers. This ensures that there is a seamless
integration between the delivery of “live” programs, short-
term archive programs, and longer-term archive programs,
all of which can be accessed via a single menu (e.g., through
the schedules presented to subscribers via set top boxes 8).
This single menu can also be used to change channels, view
future broadcast schedules or perform other tasks including
other selection methods.

[0132] The remote servers have the potential to store
complete broadcast channel schedules but with playback
determined by business rules agreed with individual broad-
cast channels. This means that broadcast channels or content
rights owners retain a high degree of control over how all
their content is viewed in an on-demand environment.

[0133] A very wide range of previously broadcast pro-
grams are available on demand with no action required by
the viewer, and with no client side restrictions on the volume
of content that can be stored.

[0134] Embodiments of the present invention have been
described in terms of several embodiments solely for the
purpose of illustration. Persons skilled in the art will rec-
ognize from this description that the invention is not limited
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to the embodiments described, but may be practiced with
modifications and alterations limited only by the spirit and
scope of the appended claims. For example, while embodi-
ments have been described with reference to the MPEG-2
standard, those skilled in the art will appreciate, upon
reading this disclosure, that other encoding technologies
may be utilized. For example, other standards currently used
or may also be utilized (e.g., such as MPEG-4 and/or H.264,
ete.).

What is claimed is:
1. A method for storing broadcast programs for future
transmission to subscribers, comprising:

receiving a broadcast channel data stream comprising a
plurality of sequential programs,

extracting video and audio data for each program from the
data stream,

extracting service information relating to each program
from the data stream,

storing the video and audio data for each program at a
known position on a data storage means,

storing the service information for each program at a
known location on the storage means with data iden-
tifying the position on the means at which the corre-
sponding video and audio data for the program is
stored.

2. A method for storing broadcast programs for future

transmission to subscribers according to claim 1, further
comprising:

receiving a request from a subscriber to retrieve a pro-
gram,

identifying the requested program in the stored service
information,

retrieving the requested program from the data storage
disk and

transmitting the program to the subscriber.

3. A method for storing broadcast programs for future
transmission to subscribers according to claim 1, further
comprising:

receiving the data stream at a further data storage means,
extracting the service information from the data stream,

compiling and storing a schedule of programs from the
service information,

transmitting the schedule of programs upon request to a

subscriber.

4. A method for storing broadcast programs for future
transmission to subscribers according to claim 1 wherein the
storing the audio and video data is performed continuously
while the broadcast channel data stream is being received.

5. A method for storing broadcast programs for future
transmission to subscribers according to claim 4 wherein the
storing the audio and video data further comprises overwrit-
ing the oldest program stored when the disk storage means
is full to allow storage of the program which is currently
being broadcast.
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6. A method for storing broadcast programs for future
transmission to subscribers according to claim 5 further
comprising deleting the service information corresponding
to the overwritten program.

7. A method for storing broadcast programs for future
transmission to subscribers according to claim 1 wherein the
service information includes program rights data which
specifies rules relating to broadcast of a program.

8. A method for storing broadcast programs for future
transmission to subscribers according to claim 7 further
comprising transmitting the program in accordance with the
program rights.

9. A method for storing broadcast programs for future
transmission to subscribers according to claim 2, wherein
the transmitting the program to a subscriber comprises
transmitting the program to the subscriber’s set top box.

10. A method for storing broadcast programs for future
transmission to subscribers according to claim 2, further
comprising transmitting a program to a further storage
facility in response to a request from a subscriber.

11. An apparatus for storing broadcast programs for future
transmission to subscribers comprising;

means for receiving a broadcast channel data stream
which comprises a plurality of sequential programs
and,

a data storage means,

wherein, video and audio data relating to each program
are extracted from a received broadcast channel data
stream and stored on the data storage means at a
known position,

service information relating to each program is
extracted from the data stream and stored at a known
position on the data storage means with data identi-
fying the position on the storage means at which the
corresponding video and audio data for the program
are stored.

12. An apparatus for storing broadcast programs for future
transmission to subscribers according to claim 11 further
comprising a means for transmitting audio and video data
wherein upon request from a subscriber to retrieve a par-
ticular program the requested program is identified in the
stored service information, retrieved from the data storage
disk and transmitted to the subscriber.

13. An apparatus for storing broadcast programs for future
transmission to subscribers according to claim 12 further
comprising a further data storage means wherein the further
data storage means receives the data stream, extracts the
service information from the data stream and compiles and
stores a schedule of programs from the service information,
and, on request from a subscriber, transmits the schedule of
programs to the subscriber.

14. An apparatus for storing broadcast programs for future
transmission to subscribers according to claim 11 wherein
the audio and video data is stored continuously while the
broadcast channel data stream is being received.

15. An apparatus for storing broadcast programs for future
transmission to subscribers according to claim 14 in which
the oldest program stored is overwritten when the data
storage means is full to allow storage of the program which
is currently being broadcast.
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16. An apparatus for storing broadcast programs for future
transmission to subscribers according to claim 15 wherein
the service information in the corresponding to the over-
written program is deleted.

17. An apparatus for storing broadcast programs for future
transmission to subscribers according to claim 11 wherein
the service information includes program rights data which
specifies rules relating to broadcast of a program.

18. An apparatus for storing broadcast programs for future
transmission to subscribers according to claim 17 wherein
the program is transmitted in accordance with the program
rights.

19. An apparatus for storing broadcast programs for future
transmission to subscribers according to claim 12 in which
the program is transmitted to the subscriber’s set top box.

20. An apparatus for storing broadcast programs for future
transmission to subscribers according to claim 12 wherein
the program is transmitted to a further storage facility in
response to a request from a subscriber.

21. A method for receiving a broadcast program on
demand comprising:

requesting a schedule of previously broadcast programs
which are available for retrieval, the schedule formed
from service information extracted from a broadcast
data stream including said previously broadcast pro-
grams,

receiving the schedule,
selecting a program from the schedule for retrieval,
transmitting a request to receive the selected program and

receiving the selected program via a unicast session
established between a set top box and a broadcast
service provider.

22. A method for receiving a broadcast program on
demand according to claim 21 further comprising requesting
information about the program.

23. A method for receiving a broadcast program on
demand according to claim 21 further comprising requesting
that a selected program be stored in a further storage facility
for subsequent access.

24. An apparatus for receiving a broadcast program on
demand comprising;

means for requesting a schedule of previously broadcast
programs which are available for retrieval, the schedule
formed from service information extracted from a
broadcast data stream including the previously broad-
cast programs,

means for receiving the schedule of previously broadcast
programs,

means for selecting a program from the schedule for
retrieval,

means for transmitting a request for the selected program,
and

means for receiving the selected program via a unicast
session established between said apparatus and a broad-
cast service provider.

25. An apparatus for receiving a broadcast program on
demand according to claim 24 further comprising a means
for requesting information about a program before selecting
the program.
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26. An apparatus for receiving a broadcast program on
demand according to claim 24 further comprising a further
storage facility wherein a program can be selectively stored
in the further storage facility for subsequent access.

27. A broadcast method, comprising:

receiving an input data stream including a program;

extracting, from said input data stream, service informa-
tion associated with said program;

transmitting said program to a plurality of subscribers;

creating, at substantially the same time as said transmit-
ting, an archive copy of said program, said archive
copy stored at a known position in a short-term archive
on a storage device and associated with said service
information; and

transmitting said archive copy of said program to a first
subscriber upon receipt of a request from said first
subscriber.

28. The broadcast method of claim 27, wherein said
short-term archive is implemented as a circular buffer stor-
ing a predetermined amount of data.

29. The broadcast method of claim 27, wherein said
archive copy is stored at a constant bit rate (CBR).

30. The broadcast method of claim 27, further compris-
ing:

generating a program schedule using said service infor-
mation; and

providing said program schedule to said first subscriber,
wherein said request from said first subscriber is
received in response to said providing said program
schedule.

31. The broadcast method of claim 27, wherein said
transmitting said program to a plurality of subscribers
includes multi-casting said program to said plurality of
subscribers.

32. The broadcast method of claim 27, wherein said
transmitting said archive program to a plurality of subscrib-
ers includes uni-casting said program to said first subscriber.

33. The broadcast method of claim 31, wherein said
program is multi-cast to said plurality of subscribers over
digital subscriber lines at a substantially constant bit rate.

34. The broadcast method of claim 27, further compris-
ing:

storing, upon receipt of a request from a second sub-
scriber, a second archive copy of said program in a
longer-term archive accessible to said second sub-
scriber.

35. The broadcast method of claim 34, further compris-
ing:

transmitting said second archive copy of said program to

said second subscriber.

36. The broadcast method of claim 35, wherein said
transmitting said second archive copy of said program
further comprises uni-casting said program to said second
subscriber.

37. The broadcast method of claim 35, wherein said
second archive copy is transmitted over digital subscriber
lines at a substantially constant bit rate.

38. A method for operating a broadcast system, the
broadcast system receiving a broadcast data stream having a
plurality of programs, comprising:
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generating a schedule of said plurality of programs from
service information extracted from said broadcast data
stream;

receiving an archive request from a first subscriber, said
archive request including a selection of a desired pro-
gram from said schedule;

confirming that said first subscriber is authorized to
archive said desired program;

creating an archive copy of said desired program; and

permitting access to said archive copy by said first sub-
scriber.
39. The method of claim 38, further comprising:

removing selected types of data from said service infor-
mation to create updated service information;

inserting said updated service information into said broad-
cast data stream to create an output data stream; and

broadcasting said output data stream to said plurality of

subscribers.

40. The method of claim 39, wherein said selected types
of data include teletext subtitle information.

41. The method of claim 38, wherein said permitting
access includes associating an identifier of said first sub-
scriber with said archive copy of said desired program.

42. The method of claim 38, further comprising:

notifying said subscriber of the successful creation of said
archive copy of said desired program.
43. The method of claim 38, further comprising:

storing said plurality of programs in a temporary archive

and associating a storage location of each of said
plurality of programs with said service information.

44. The method of claim 43, wherein said creating an
archive copy of said desired program further comprises:

copying said desired program from said temporary
archive.
45. The method of claim 43, wherein said storing said
plurality of programs in a temporary archive further com-
prises:

generating a table of frame information for each program;
and

associating said table of frame information with said
service information, said table of frame information
allowing movement within a program.
46. The method of claim 45, wherein said copying said
desired program from said temporary archive further com-
prises:

copying said table of frame information.
47. The method of claim 38, wherein said confirming
further comprises:

comparing service information associated with said
desired program with a set of access rules to determine
if said access to said desired program is restricted.
48. A broadcast apparatus, comprising:

a head end, coupled to receive an input broadcast channel
data stream comprising a plurality of programs, said
head end generating an output data stream comprising
said plurality of programs in an output format;
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a service information processor, in communication with
said head end and receiving said input broadcast chan-
nel data stream, said service information processor
retrieving service information associated with each of
said plurality of programs;

a timeslip server, in communication with said head end
and said service information processor, said timeslip
server storing a copy of said plurality of programs and
associating a storage location of each of said copies
with service information associated with each of said
programs; and

a transmission network, coupled to said head end and to
said timeslip server, said transmission network oper-
able to transmit said output data stream to a plurality of
subscriber devices and to selectively transmit said
copies of said plurality of programs to said subscriber
devices.

49. The broadcast apparatus of claim 48, further compris-
ing:

an archive content server, coupled to said timeslip server
and said transmission network, said archive content
server storing a longer-term copy of selected ones of
said plurality of programs.

50. The broadcast apparatus of claim 49, further compris-
ing:

a broadcast schedule server, coupled to said service
information processor, generating a program schedule
based on said service information.

51. The broadcast apparatus of claim 50, wherein said
broadcast schedule server is further coupled to receive
external schedule data, wherein said program schedule
includes said external schedule data.

52. The broadcast apparatus of claim 50, wherein said
broadcast schedule server is coupled to provide said pro-
gram schedule to said plurality of subscriber devices.

53. A computer-readable medium having computer-ex-
ecutable instructions for performing steps comprising:

receiving an input data stream including a program;

extracting service information from said input data
stream, said service information associated with said
program;

creating, at substantially the same time as said broadcast-
ing, an archive copy of said program, said archive copy
stored at a known position in a short-term archive on a
storage device and associated with said service infor-
mation; and

broadcasting said archive copy of said program to a first
subscriber upon receipt of a request from said first
subscriber.

54. A method for operating a set top box, comprising:

viewing a program schedule, said program schedule cre-
ated based on service information extracted from a
broadcast data stream having a plurality of programs;
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selecting a desired program from said program schedule; 55. The method for operating the set top box of claim 54,

. . . . further comprising:
causing said desired program to be copied from a tem-

porary archive to a longer-term archive accessible to
said set top box; and

decoding said copy of said desired program; and

causing said decoded copy of said desired program to be
displayed on a display device coupled to said set top

receiving a uni-cast transmission of said copy of said box.

desired program from said longer-term archive. * % % % %
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