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(54) Method and apparatus for analyzing program data

(57) A system identifies a television program select-
ed to be recorded. The identified television program has
a scheduled start time and is associated with a program
series. A program guide is searched to locate television
programs associated with the same series as the identi-

fied television program. The program guide is searched
for television programs that have a start time within a
predetermined period of time of the scheduled start time
of the television program selected to be recorded.
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Description

TECHNICAL FIELD

[0001] This invention relates to the analysis of program
data and, in particular, to systems and methods that an-
alyze program data, such as television program data, to
schedule recording events.

BACKGROUND

[0002] Client devices, such as digital video recorders
(DVRs), may include a program guide or other mecha-
nism that displays information to a viewer. The displayed
information may be related to various television programs
that are scheduled on different channels and different
times on a particular day. A viewer is able to select one
or more television programs to be recorded such that the
viewer can watch the recorded programs at the viewer’s
convenience. Additionally, a viewer may enter a request
to record all shows in a particular series (such as a sitcom
or drama series) or shows that recur at a particular fre-
quency (such as a program scheduled for 9:00 p.m. every
Monday evening).
[0003] The program guide content may change as par-
ticular programs are cancelled, rescheduled, or preempt-
ed by other programs. Such changes increases the dif-
ficulty of locating and recording the correct programs
from the program guide. Further, some programs may
change start times and program length from one week
to the next (or from one broadcast of the program to the
next). These changes further complicate the task of iden-
tifying and recording the correct programs from the pro-
gram guide.
[0004] Accordingly, there is a need for systems and
methods that analyze program guide data to identify pro-
grams that should be recorded.

SUMMARY

[0005] The systems and methods described herein re-
view data contained in a program guide or other informa-
tion source to identify programs that should be recorded
based on a viewer’s recording requests. The systems
and methods described herein can be used to record a
series of programs (also referred to as periodic shows).
Although a viewer requests to record a particular pro-
gram, other programs in the same series are identified
and automatically recorded in addition to the program
requested by the viewer. The program guide is checked
periodically for scheduling changes in any of the pro-
grams scheduled to be recorded.
[0006] In one embodiment, a television program se-
lected to be recorded is identified. The television program
has a scheduled start time and is associated with a pro-
gram series. A program guide is searched to locate tel-
evision programs associated with the same program se-
ries as the identified television program. The program

guide is searched for television programs having a start
time within a predetermined period of time of the sched-
uled start time of the television program selected to be
recorded.
[0007] In a particular embodiment, a first television pro-
gram selected to be recorded is identified. A first program
identifier associated with the first television program is
also identified. A second television program is identified
in a program guide. A second program identifier associ-
ated with the second television program is also identified.
The second television program is scheduled to be re-
corded if the first program identifier matches the second
program identifier:
[0008] In another embodiment, a program scheduled
to be recorded is identified. At least one attribute asso-
ciated with the program scheduled to be recorded is also
identified. If the attribute identifies the program as a live
sports program, the recording of the program is extended
by a predetermined time period.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The same numbers are used throughout the
drawings to reference like features and components.

Fig. 1 illustrates an exemplary environment in which
the systems and methods described herein may be
implemented.
Fig- 2 illustrates of an example client device, a tele-
vision, and various input devices that interact with
the client device.
Fig. 3 is a block diagram that illustrates components
of the example client device(s) shown in Figs. 1 and
2.
Fig. 4 illustrates an example program guide that
shows a portion of a channel programming lineup
for a particular Tuesday.
Fig. 5 illustrates a flow diagram of a procedure for
determining whether to record a particular program.
Fig. 6 illustrates a listing of programs to be recorded
by a recording device.
Fig. 7 illustrates a flow diagram of a procedure for
determining whether a first program is the same as
a second program.
Fig. 8 illustrates a flow diagram of a procedure for
determining whether information regarding a pro-
gram scheduled to be recorded should be modified.
Fig. 9 illustrates a flow diagram of a procedure for
determining whether a particular program is a live
sporting event.

DETAILED DESCRIPTION

[0010] The following discussion provides specific ex-
amples directed to television-based entertainment sys-
tems, such as interactive TV networks, cable networks
that utilize electronic program guides, and Web-enabled
TV networks. Clients in such systems range from full-
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resource clients with substantial memory and processing
resources, such as TV-enabled personal computers and
TV recorders equipped with hard-disks, to low-resource
clients with limited memory and/or processing resources,
such as traditional set-top boxes. While aspects of the
described systems and methods can be used in any of
these systems and for any types of clients, they are de-
scribed in the context of the following exemplary envi-
ronment.
[0011] Fig. 1 illustrates an exemplary environment 100
in which the methods and systems described herein may
be implemented. Exemplary environment 100 is a tele-
vision entertainment system that facilitates distribution
of content and program data to multiple viewers. The
environment 100 includes one or more content providers
102, a content distribution system 104, and multiple client
devices 106(1), 106(2), ..., 106(N) coupled to the content
distribution system 104 via a broadcast network 108.
[0012] Content provider 102 includes an electronic
program guide (EPG) database 110 and an EPG server
112. The EPG database 110 stores electronic files of
program data 114 that is used to generate an electronic
program guide (or, "program guide"). Program data in-
cludes program titles, ratings, characters, descriptions,
actor names, station identifiers, channel identifiers,
schedule information, and the like. The terms "program
data" and "EPG data" are used interchangeably through-
out this discussion. For discussion purposes, an elec-
tronic file maintains program data 114 that includes a
program title 116, a program day or days 118 to identify
which days of the week the program will be shown, and
a start time or times 120 to identify the time that the pro-
gram will be shown on the particular day or days of the
week. In a particular embodiment, the electronic file does
not contain specific information indicating which days of
the week a program is broadcast. This information is in-
ferred from the EPG.
[0013] The EPG server 112 processes the EPG data
prior to distribution to generate a published version of the
program data which contains programming information
for all channels for one or more days. The processing
may involve any number of techniques to reduce, modify,
or enhance the EPG data. Such processes might include
selection of content, content compression, format mod-
ification, and the like- The EPG server 112 controls dis-
tribution of the published version of the program data
from content provider 102 to the content distribution sys-
tem 104 using, for example, a file transfer protocol (FTP)
over a TCP/IP network (e.g., Internet, UNIX, etc.).
[0014] Content provider 102 also includes a content
server 122 and stored content 124, such as movies, tel-
evision programs, commercials, music, and similar audio
and/or video content. Content server 122 controls distri-
bution of the stored content 124 and EPG data from con-
tent provider 102 to the content distribution system 104.
Additionally, content server 102 controls distribution of
live content (e.g., content that was not previously stored,
such as live feeds) and/or content stored at other loca-

tions to the content distribution system 104.
[0015] Content distribution system 104 contains a
broadcast transmitter 126 and one or more content and
program data processors 128. Broadcast transmitter 126
broadcasts signals, such as cable television signals,
across broadcast network 108. Broadcast network 108
can include a cable television network, RF, microwave,
satellite, and/or data network, such as the Internet, and
may also include wired or wireless media using any
broadcast format or broadcast protocol. Additionally,
broadcast network 108 can be any type of network, using
any type of network topology and any network commu-
nication protocol, and can be represented or otherwise
implemented as a combination of two or more networks.
[0016] Content and program data processor 128 proc-
esses the content and program data received from con-
tent provider 102 prior to transmitting the content and
program data across broadcast network 108. A particular
content processor may encode, or otherwise process,
the received content into a format that is understood by
the multiple client devices 106(1), 146(2), .., 106(N) cou-
pled to broadcast network 108. Although Fig. 1 shows a
single content provider 102 and a single content distri-
bution system 104, environment 100 can include any
number of content providers coupled to any number of
content distribution systems.
[0017] Content distribution system 104 is representa-
tive of a headend service that provides EPG data, as well
as content, to multiple subscribers. Each content distri-
bution system 104 may receive a slightly different version
of the program data that takes into account different pro-
gramming preferences and lineups. The EPG server 112
creates different versions of EPG data (e.g., different ver-
sions of a program guide) that include those channels of
relevance to respective headend services. Content dis-
tribution system 104 transmits the EPG data to the mul-
tiple client devices 106(1), 106(2), ..., 106(N). In one im-
plementation, for example, distribution system 104 utiliz-
es a carousel file system to repeatedly broadcast the
EPG data over an out-of-band (OOB) channel to the client
devices 106.
[0018] Client devices 106 can be implemented in a
number of ways. For example, a client device 106(1) may
receive broadcast content from a satellite-based trans-
mitter via a satellite dish 130. Client device 106(1) is also
referred to as a set-top box or a satellite receiving device.
Client device 106(1) is coupled to a television 132(1) for
presenting the content received by the client device (e.g.,
audio data and video data), as well as a graphical user
interface. A particular client device 106 can be coupled
to any number of televisions 132 and/or similar devices
that can be implemented to display or otherwise render
content. Similarly, any number of client devices 106 can
be coupled to a television 132.
[0019] Client device 106(2) is coupled to receive
broadcast content from broadcast network 108 and pro-
vide the received content to associated television 132(2).
Client device 106(N) is an example of a combination tel-
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evision 134 and integrated set-top box 136. In this ex-
ample, the various components and functionality of the
set-top box are incorporated into the television, rather
than using two separate devices. The set-top box incor-
porated into the television may receive broadcast signals
via a satellite dish (similar to satellite dish 130) and/or
via broadcast network 108. In alternate implementations,
client devices 106 may receive broadcast signals via the
Internet or any other broadcast medium.
[0020] Each client 106 runs an electronic program
guide (EPG) application that utilizes the program data.
An EPG application enables a TV viewer to navigate
through an onscreen program guide and locate television
shows of interest to the viewer. In a particular embodi-
ment, the program guide is displayed on a device other
than the television, such as a handheld device. With an
EPG application, the TV viewer can look at schedules of
current and future programming, set reminders for up-
coming programs, and/or enter instructions to record one
or more television shows.
[0021] Fig- 2 illustrates an exemplary implementation
200 of a client device 106 shown as a standalone unit
that connects to a television 132. Client device 106 can
be implemented in any number of embodiments, includ-
ing as a set-top box, a satellite receiver, a TV recorder
with a hard disk, a game console, an information appli-
ance, and so forth. Client device 106 includes a wireless
receiving port 202, such as an infrared (IR) or Bluetooth
wireless port, for receiving wireless communications
from a remote control device 204, a handheld input de-
vice 206, or any other wireless device, such as a wireless
keyboard. Handheld input device 206 can be a personal
digital assistant (PDA), handheld computer, wireless
phone, or the like. Additionally, a wired keyboard 208 is
coupled to communicate with the client device 106. In
alternate embodiments, remote control device 204,
handheld device 206, and/or keyboard 208 may us an
RF communication link or other mode of transmission to
communicate with client device 106.
[0022] Client device 106 receives one or more broad-
cast signals 210 from one or more broadcast sources,
such as from a satellite or from a broadcast network-
Client device 106 includes hardware and/or software for
receiving and decoding broadcast signal 210, such as
an NTSC, PAL, SECAM or other TV system video signal.
Client device 106 also includes hardware and/or software
for providing the viewer with a graphical user interface
by which the viewer can, for example, access various
network services, configure the client device 106, and
perform other functions.
[0023] Client device 106 is capable of communicating
with other devices via one or more connections including
a conventional telephone link 212, an ISDN link 214, a
cable link 216, and an Ethernet link 218. Client device
106 may use any one or more of the various communi-
cation links 212-218 at a particular instant to communi-
cate with any number of other devices.
[0024] Client device 106 generates video signal(s) 220

and audio signal(s) 222, both of which are communicated
to television 132. The video signals and audio signals
can be communicated from client device 106 to television
132 via an RF (radio frequency) link, S-video link, com-
posite video link, component video link, or other commu-
nication link. Although not shown in Fig. 2, client device
106 may include one or more lights or other indicators
identifying the current status of the device. Additionally,
the client device may include one or more control buttons,
switches, or other selectable controls for controlling op-
eration of the device.
[0025] Fig. 3 illustrates selected components of client
device 106 shown in Figs. 1 and 2. Client device 106
includes a first tuner 300 and an optional second tuner
302. The tuners 300 and 302 are representative of one
or more in-band tuners that tune to various frequencies
or channels to receive television signals, as well as an
out-of-band tuner that tunes to the broadcast channel
over which the EPG data is broadcast to client device
106.
[0026] Client device 106 also includes one or more
processors 304 and one or more memory components.
Examples of possible memory components include a ran-
dom access memory (RAM) 306, a disk drive 308, a mass
storage component 310, and a non-volatile memory 312
(e.g., ROM, Flash, EPROM, EEPROM, etc.). Alternative
implementations of client device 106 can include a range
of processing and memory capabilities, and may include
more or fewer types of memory components than those
illustrated in Fig. 3. For example, full-resource clients can
be implemented with substantial memory and processing
resources, including the disk drive 308 to store content
for replay by the viewer. Low-resource clients, however,
may have limited processing and memory capabilities,
such as a limited amount of RAM 306, no disk drive 308,
and limited processing capabilities.
[0027] Processor(s) 304 process various instructions
to control the operation of client device 106 and to com-
municated with other electronic and computing devices.
The memory components (e.g., RAM 306, disk drive 308,
storage media 310, and non-volatile memory 312) store
various information and/or data such as content, EPG
data, configuration information for client device 106,
and/or graphical user interface information.
[0028] An operating system 314 and one or more ap-
plication programs 316 may be stored in non-volatile
memory 312 and executed on processor 304 to provide
a runtime environment. A runtime environment facilitates
extensibility of client device 106 by allowing various in-
terfaces to be defined that, in turn, allow application pro-
grams 316 to interact with client device 106. In the illus-
trated example, an EPG application 318 is stored in mem-
ory 312 to operate on the EPG data and generate a pro-
gram guide. The application programs 316 that may be
implemented at client device 106 can include a browser
to browse the Web, an email program to facilitate elec-
tronic mail, and so on. Client device 106 can also include
other components pertaining to a television entertain-
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ment system which are not illustrated in this example for
simplicity purposes. For instance, client device 106 can
include a user interface application and user interface
lights, buttons, controls, etc. to facilitate viewer interac-
tion with the device.
[0029] Client device 106 also includes a decoder 320
to decode a broadcast video signal, such as an NTSC,
PAL, SECAM or other TV system video signal. Client
device 106 further includes a wireless interface 322, a
network interface 324, a serial and/or parallel interface
326, and a modem 328. Wireless interface 322 allows
client device 106 to receive input commands and other
information from a user-operated input device, such as
from a remote control device or from another IR, Blue-
tooth, or similar RF input device.
[0030] Network interface 324 and serial and/or parallel
interface 326 allows client device 106 to interact and com-
municate with other electronic and computing devices
via various communication links. Although not shown,
client device 106 may also include other types of data
communication interfaces to communicate with other de-
vices. Modem 328 facilitates client device 106 commu-
nication with other electronic and computing devices via
a conventional telephone line.
[0031] Client device 106 also includes an audio output
330 and a video output 332 that provide signals to a tel-
evision or other device that processes and/or presents
or otherwise renders the audio and video data. Although
shown separately, some of the components of client de-
vice 106 may be implemented in an application specific
integrated circuit (ASIC). Additionally, a system bus (not
shown) typically connects the various components within
client device 106. A system bus can be implemented as
one or more of any of several types of bus structures,
including a memory bus or memory controller, a periph-
eral bus, an accelerated graphics port, or a local bus
using any of a variety of bus architectures. By way of
example, such architectures can include an Industry
Standard Architecture (ISA) bus, a Micro Channel Archi-
tecture (MCA) bus, an Enhanced ISA (EISA) bus, a Video
Electronics Standards Association (VESA) local bus, and
a Peripheral Component Interconnects (PCI) bus also
known as a Mezzanine bus.
[0032] General reference is made herein to one or
more client devices, such as client device 106. As used
herein, "client device" means any electronic device hav-
ing data communications, data storage capabilities,
and/or functions to process signals, such as broadcast
signals, received from any of a number of different sourc-
es.
[0033] Although the example discussed below relates
to a television program guide, the methods and systems
described herein may be applied to any system or envi-
ronment in which information is displayed to a viewer.
Alternate embodiment discussed later in this description
point out other exemplary applications of the methods
and systems described herein.
[0034] Fig: 4 illustrates an example program guide 400

that shows a portion of a channel programming lineup
for a particular Tuesday. Program, guide 400 is generat-
ed, for example, with electronic program guide (EPG)
application 318 in client device 106 using program data
114, and displayed on television 132 (Figs. 1-2). The pro-
gram guide 400 provides a viewer with a program title,
program description, the associated local channel
number and/or Network that will broadcast the program,
and a time of the day that the program will be broadcast.
For example, an episode of the television program
"Reading Rainbow" is scheduled for broadcast on local
channel nine (KQED) at 10:00 a.m. on the current day
(Tuesday).
[0035] Program guide 400 includes a header 402 and
a program description region 404. Header 402 displays,
for example, the name of the local cable company (or
content distributor) and the current time. Program de-
scription region 404 displays information about the cur-
rently selected program (Reading Rainbow in this exam-
ple). The program description region 404 also displays
the time left in a currently running program (e.g., "16 min-
utes left") or the time until the program begins (e.g., "starts
in 25 minutes"). Program guide 400 also includes a "time
row" 406, which identifies the current day and one or
more time periods currently being displayed. In the ex-
ample program guide, the time period 10:00 a.m. - 11:
30 a.m. is displayed. In this example, the time row 406
of program guide 400 includes three "time columns": a
first time column from 10:00 a.m. - 10:30 a.m., a second
time column from 10:30 a.m.- 11:00 a.m., and a third time
column from 11:00 a.m. - 11:30 a.m. In alternate embod-
iments, the time row 406 may represent any time duration
and may include any number of time columns. A partic-
ular program may span any number of time columns.
[0036] As shown, in Fig. 4, a single program, Reading
Rainbow, is highlighted as the currently selected pro-
gram. In this example, the currently selected program is
identified by a thicker border. Alternatively, the currently
selected program can be identified by changing the color
of the text and/or background associated with a particular
program, or any other modification to the display that
distinguishes one program from the others. The currently
selected program, may, by default, be located in the up-
per left corner of the program grid (as shown in Fig. 4),
or may be located elsewhere in the program grid. The
program grid is a two-dimensional grid of program listings
defined horizontally by the currently selected time col-
umns and defined vertically by the currently displayed
channels. The programs displayed in the program grid
change as the viewer enters commands to scroll up, scroll
down, scroll left or scroll right
[0037] A viewer can change the currently selected pro-
gram within program guide 400 by manipulating, for ex-
ample, remote control 204 to input a control command
to client device 106. As shown, the currently selected
program, Reading Rainbow, is scheduled for broadcast
by KQED (local channel 9) from 10:00 a.m. - 10:30 a.m.
Using remote control 204, a viewer can enter a request
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to scroll to a different time entry and/or a different chan-
nel.
[0038] Program guide 400 also includes a listing of
seven channels arranged in a column 408. This listing of
seven channels is arranged, for example, in ascending
numerical order from top to bottom. In alternate embod-
iments, the listing of channels may be arranged in any
order, such as a descending numerical order or an ar-
rangement that places "favorite channels" at the top of
the listing. A viewer can change the channel associated
with the currently selected program by entering a control
command to scroll up or down through the list of available
channels. An upward pointing arrow 410 indicates that
additional channels are available earlier in the channel
list by scrolling up. A downward pointing arrow 412 indi-
cates that additional channels are available further down
the channel list by scrolling down. The left-pointing ar-
rows 414 indicate that the particular program started in
an earlier time period not currently shown in the program
grid. For example, the program "Power Lunch" may begin
at 9:00 a.m. Similarly, the right-pointing arrows 416 indi-
cate that the particular program ends in a later time period
not currently shown in the program grid- For example,
the program "Street Smarts" may continue until 12:00
p.m.
[0039] A viewer can scroll through the program guide
to identify one or more programs that they want to record.
The viewer may request to record a single episode of the
program or may request to record a series of episodes
(e.g., multiple episodes that are broadcast at periodic
intervals, such as every Monday at 8:00 p.m.).
[0040] Program guide 400 shown in Fig. 4 represents
one embodiment of a program guide. The teachings of
the present invention may be applied to environments
using other types of program guides including more or
less information and program guides that arrange infor-
mation in a different manner.
[0041] Fig. 5 illustrates a flow diagram of a procedure
500 for determining whether to record programs identi-
fied in a program guide. Initially, a viewer selects a pro-
gram series to record (block 502), using, for example, a
program guide of the type shown in Fig. 4. In this example,
the user is selecting all programs in the series rather than
a particular episode of the series. A background task pe-
riodically searches the program guide to identify program
candidates (block 504). Program candidates are pro-
grams listed in the program guide that initially appear to
be in the same program series selected by the viewer in
block 502. For example, if a viewer selects tomorrow’s
episode of a particular program, the background task
may run every two hours searching the program guide
for program candidates. The background task searches
for the same program series, on each day of the week,
thereby identifying shows that are broadcast daily, week-
ly, or at irregular intervals.
[0042] Block 506 of Fig. 5 determines whether the
background task identified a program candidate in the
program guide. If not, the procedure returns to block 504

to await the next execution of the background task. In a
particular embodiment, the background task is executed
every two hours. In alternate embodiments, the back-
ground task may be executed at any interval, and may
be executed at different intervals depending on the time
of day, system resources available to execute the task,
or other factors. The frequency of program guide chang-
es also determines the frequency at which the back-
ground task is executed. If the program guide is updated
twice daily, the typical background task will be executed
once or twice a day.
[0043] If a program candidate was found in the pro-
gram guide at block 506, the procedure determines
whether the program candidate is already entered in a
record program listing (block 508). The record program
listing, discussed below with respect to Fig. 6, is a listing
of programs that are scheduled to be recorded by one or
more recording devices. If the program candidate is al-
ready entered in the record program listing, the proce-
dure branches to block 510, which disregards the pro-
gram candidate found in the program guide and returns
to block 504 to await the next execution of the background
task.
[0044] If the program candidate is not entered in the
record program listing, the procedure determines wheth-
er the program candidate start time is within two hours
of the start time of the program selected by the viewer
(block 512). This four hour recording window (two hours
before the start time to two hours after the start time)
limits the shows that are recorded to approximately the
same time-of-day as the program selected by the viewer.
Thus, if the user selects a program in prime time (e.g.,
8:00 p.m.), the procedure 500 will reject the same pro-
gram title that is broadcast during daytime hours (e.g.,
between 9:00 a.m. and 5:00 p.m.). The four hour record-
ing window also allows for a small (up to two hours)
change in the start time of the program and identifies the
occurrence of back-to-back programs. Although a four
hour recording window is illustrated, the recording win-
dow can be any size (i.e., larger than or smaller than four
hours).
[0045] If the program candidate start time is not within
two hours of the selected program start time, the program
candidate is disregarded at block 510. If the program
candidate start time is within two hours of the selected
program start time, the program candidate is added to
the record program listing (block 514). Specifically, pro-
gram candidate information from the program guide is
added to the record program listing.
[0046] The background task discussed above consid-
ers each program in the four hour recording window and
compares the program candidate found in the program
guide with the attributes of the original program selected
by the viewer for recording. If the two programs are part
of the same series, then the program candidate identified
in the program guide is added to the record program list-
ing as a program to be recorded.
[0047] As mentioned above, the background task may
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run every two hours searching the program guide for
matching shows. In a particular embodiment, the task
searches the program guide for an additional day during
each successive execution of the task. The task searches
the program guide from the current time to a particular
time a specified number of days into the future. Thus, a
program scheduled for tomorrow will be searched twelve
times a day (i.e., every time the task is executed) and a
program scheduled twelve days in the future will be
searched once in the 24 hour period. Thus, processing
resources are focused on programs that are scheduled
within the next few days and fewer processing resources
are used on programs that are farther away in the pro-
gram guide. The following Table illustrates the search
criteria for the background task at two hour intervals.

As shown in Table 1, the first task execution each day
searches the entire program guide. The next execution
of the task searches the program guide two days into the
future. Each successive execution of the task searches
the program guide an additional day into the future. Al-
ternate embodiments may execute the task at any time
interval and may search the program guide at any period
into the future.
[0048] Fig. 6 illustrates a listing 600 of candidate pro-
grams to be recorded by one or more recording devices.
The programs are still referred to as "candidate pro-
grams" because a particular program may be removed
from listing 600 if the program is cancelled, pre-empted
by another program, or otherwise modified such that the
program no longer appears to be part of the same series
as the original program selected by the viewer for record-
ing.
[0049] Listing 600 includes a program name 602 as-
sociated with each program in the listing, a broadcast
date 604, a broadcast start time 606, a broadcast length

Table 1

Task Execution Time Search Range

2:00 Search Entire Guide

4:00 2 days out

6:00 3 days out

8:00 4 days out

10:00 5 days out

12:00 6 days out

14:00 7 days out

16:00 8 days out

18:00 9 days out

20:00 10 days out

22:00 11 days out

24:00 12 days out

608, and a broadcast channel 610 for each of the pro-
grams in the listing. The broadcast date 604 and the
broadcast start time 606 are used by a recording device
to determine when to begin recording the particular pro-
gram. The broadcast length 608 lets the recording device
know how long it must record to capture the program and
the broadcast channel 610 identifies the channel that
must be tuned by the recording device to receive the
desired program. The data contained in listing 600 may
be updated as information about one or more programs
in the listing is modified (e.g., based on information re-
trieved from a program guide).
[0050] Fig. 7 illustrates a flow diagram of a procedure
700 for determining whether a first program and a second
program are part of the same series (i.e., whether a pro-
gram in the program guide is part of the same series as
the program selected by the viewer for recording). Initial-
ly, the procedure 700 compares a Tribune Media Sys-
tems (TMS) Id associated with a first program with a TMS
Id associated with a second program (block 702). A TMS
Id is a unique identifier assigned to movies, sporting
events, series and other programs. The TMS Ids are
twelve characters in length. The first two characters iden-
tify the type of program: SP for sporting events, SH for
generic shows, EP for an episodic show (such as a se-
ries), or MV for a movie. The next six characters are nu-
meric characters that identify the program series. The
following four characters are also numeric characters and
identify the episode within the series. An example TMS
Id is "EP1234564444". Although the particular example
of Fig. 7 utilizes the TMS Id system, alternate embodi-
ments may utilize alternate identification systems or may
not utilize any such identification system.
[0051] Procedure 700 continues by determining
whether the TMS Id for either program is null or not ten
characters in length (block 704). If so, the procedure
branches to block 714, discussed below. Otherwise, the
procedure continues to block 708, which determines
whether both TMS Ids match. If both TMS Ids match, the
first and second programs are considered to be part of
the same series (block 710). If the programs are part of
the same series, then the second program is added to
the record program listing as a candidate to be recorded.
If the two TMS Ids do not match, the procedure deter-
mines whether both TMS Id roots match (block 712). The
TMS Id root is identified as the first six numeric characters
of the ten numeric characters that identify the show. If
the two TMS Id roots match, then the programs are con-
sidered to be part of the same series (block 710).
[0052] If the TMS Id roots do not match, the procedure
700 compares the first program title with the second pro-
gram title (block 714). If both titles match, the programs
are considered to be part of the same series and the
procedure branches to block 710. Otherwise, the proce-
dure determines whether either program is episodic (e.g.,
a series) with a TMS Id of "EP" (block 718). If either show
is episodic and its TMS Id is "EP", the shows are not
considered to be part of the same series (block 706).
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Block 720 determines whether either program title is null.
If so, the programs are not part of the same series. Finally,
block 722 determines whether both program titles match
up to a colon (:) in the title. If so, the programs are con-
sidered to be part of the same series. If the titles do not
match up to a colon in the title, the programs are not
considered to be part of the same series. For example,
the programs "Sports Century: Michael Jordan" and
"Sports Century: Bill Walton" are considered to be part
of the same series because they are different episodes
of the same television series (Sports Century).
[0053] Between the time programs are scheduled to
be recorded and the time the programs are scheduled to
be broadcast, changes regarding the broadcast of the
programs may occur. For example, the date and/or time
of a particular program may change due to a program-
ming change or other factors. Additionally, the same pro-
gram may have already been recorded by the time a later
program recording entry is executed. In this case, it is
not necessary to re-record the same program unless
there was a problem with the previous attempt to record
the program.
[0054] Each entry in the record program listing is pe-
riodically checked to be sure that the program information
remains valid and that the program has not already been
recorded. Fig. 8 illustrates a flow diagram of a procedure
800 for determining whether information regarding a pro-
gram scheduled to be recorded should be modified. Ini-
tially, procedure 800 determines whether the event (e.g.,
the program to be recorded) is a manual event or whether
the event has already started recording (block 802). A
manual event is an event set up by a viewer to record a
specific channel, at a specific time, for a specified length
of time. In this situation, the program guide is not used
to determine the program start time, length, etc. If the
event is a manual event or recording has already started,
the procedure branches to block 804, where no action is
taken (i.e., the event is not modified).
[0055] If the event is not a manual event and recording
has not yet started, the procedure determines whether
program guide information is available for the program
(block 806). If not no action is taken. If program guide
information is available for the program, the information
in the program guide is compared to the information as-
sociated with the event (block 808). If the program guide
information no longer matches the information associat-
ed with the event (i.e., the program listed in the program
guide is not the same as the program described by the
event), the procedure branches to block 812, where the
event is disabled and a history entry is created in a viewer
history log. The viewer history log identifiers programs
that, for example, were rescheduled, cancelled, or pre-
empted by another program.
[0056] If the program guide information matches the
event at block 810, various data in the event is updated
to match the information contained in the program guide
(block 814). The updated data may include, for example,
a program, id, a program root id, a channel id, episodic

and generic flags, episode title, and TMS Id. The updated
data may also change the length of the program. In this
situation, the data in the event is changed so that the
program is recorded correctly. The procedure then de-
termines whether the event is a record event or a remind
event (block 816). A remind event does not typically ini-
tiate the recording of a program. Instead, a remind event
generates a reminder message for a viewer (e.g., a mes-
sage that a particular program is about to begin on a
particular channel). If the event is a remind event, no
action is taken.
[0057] If the event is a record event, the procedure
determines whether the program has already been re-
corded (block 818). If the program has already been re-
corded, the procedure disables the event and creates a
history entry in the viewer history log (block 812). If the
program has not already been recorded, then the sched-
uled event remains unchanged (i.e., the program still
needs to be recorded).
[0058] When determining whether the program has al-
ready been recorded, the procedure checks to see if a
partial or incomplete recording of the program exists. If
so, the program is re-recorded. If the length of the previ-
ously recorded program differs from the program to be
recorded by more than 35 minutes, record the program.
If the previously recorded program or the program to be
recorded has the "generic" flag set, record the program.
If the previously recorded program or the program to be
recorded is missing a TMS Id, record the program. If the
previously recorded program and the program to be re-
corded have the same TMS Ids, do not record the pro-
gram. Additionally, if the program titles and the program
episode titles match, the program is not recorded.
[0059] The procedure 800 illustrated in Fig. 8 is exe-
cuted periodically to be sure that the program scheduled
to be recorded is still in the program guide (i.e., has not
been pre-empted by another program) and that the pro-
gram has not already been recorded. As the start time
of an event approaches, the procedure 800 is executed
more frequently. This increases the likelihood that events
that are closer to being recorded accurately reflect the
current state of the program (as defined in the program
guide). Events that are farther away in time are updated,
but not as frequently. For example, when an event is
more than three days away, execute the procedure once
a day. When the event is less than three days away,
execute the procedure every twelve hours. When the
event is less than 24 hours away, execute the procedure
every two hours. When the event is less than two hours
away, execute the procedure every 30 minutes. When
the event is less than 30 minutes away, execute the pro-
cedure every five minutes. And, when the event is less
than five minutes away, execute the procedure once eve-
ry minute. Alternate embodiments may execute the pro-
cedure at different intervals.
[0060] Many sporting events run past the time allotted
to the event in the program guide. In this situation, if the
recording of the event is not extended, the end of the
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event (which is potentially the most important part) is not
recorded. Thus, live sporting events are automatically
extended by 30 minutes to reduce the chances of not
recording the entire event.
[0061] Fig. 9 illustrates a flow diagram of a procedure
900 for determining whether a particular program is a live
sporting event. Initially, a program is identified from the
list of programs to be recorded (block 902). The proce-
dure then determines whether the identified program has
the "IsSports" attribute set (block 904). The "IsSports"
attribute identifies sporting events (both live and prere-
corded). This attribute is provided by the content provider
and is incorporated into the program guide before the
program guide is broadcast. If the program does not have
the "IsSports" attribute set, the program is not a live sport-
ing event, and the procedure branches to block 906,
which does not alter the program recording time.
[0062] If the program has the "IsSports" attribute set,
the procedure continues by determining whether the
identified program, has the "IsEvent" attribute set (block
908). The "IsEvent" attribute identifies events such as a
concert, award show, sporting event, etc. If the program
does not have the "IsEvent" attribute set, the program is
not an event, and the procedure branches to block 906
without altering the program recording time.
[0063] If the program has the "IsEvent" attribute set,
the procedure continues by determining whether the
identified program has the "IsLive" attribute set. The "Is-
Live" attribute identifies live programs. If the program has
the "IsLive" attribute set, the program is identified as a
live sporting event and the recording of the program is
extended by 30 minutes at block 912. The 30 minute
extension represents one example of extending the pro-
gram recording time. Alternatively, the program record-
ing time may be extended by any time period. In one
embodiment, different types of programs are extended
by different time periods. For example, baseball pro-
grams may be extended by 30 minutes, football programs
extended by 45 minutes, and golf programs extended by
one hour.
[0064] If the program does not have the "IsLive" at-
tribute set, the procedure determines whether the iden-
tified program has the "IsRepeat" attribute set. The "Is-
Repeat" attribute is associated with programs that are
being re-broadcast (i.e., not the first broadcast of the pro-
gram). If the identified program has the "IsRepeat" at-
tribute set, the program is not a live sporting event, and
the procedure branches to block 906.
[0065] If the "IsRepeat" attribute is not set, the proce-
dure continues to block 916, which determines whether
the identified program has the "IsSeries" attribute set.
The "IsSeries" attribute is associated with programs that
are part of a series. If the identified program has the "Is-
Series" attribute set, the program is not a live sporting
event, and the procedure branches to block 906. Other-
wise, the program is considered to be a live sporting event
and the recording of the program is extended by 30 min-
utes.

[0066] Although the invention has been described in
language specific to structural features and/or method-
ological steps, it is to be understood that the invention
defined in the appended claims is not necessarily limited
to the specific features or steps described. Rather, the
specific features and steps are disclosed as preferred
forms of implementing the claimed invention.
[0067] The invention may also be related to one or
more of the embodiments according to the following
claims of the parent application as originally filed:

1. A method comprising:

identifying a television program selected to be
recorded, the television program having a
scheduled start time and the television program
being associated with a program series; and
searching a program guide to locate television
programs associated with the same program se-
ries as the identified television program, wherein
the program guide is searched for television pro-
grams having a start time within a predetermined
period of time of the scheduled start time of the
identified television program.

2. A method as recited in claim 1 wherein the pre-
determined period of time is two hours.

3. A method as recited in claim 1 further comprising:

locating a future television program in the pro-
gram guide; and
determining whether the future television pro-
gram is already scheduled to be recorded.

4. A method as recited in claim 1 further comprising:

locating a future television program in the pro-
gram guide;
determining whether the future television pro-
gram is already scheduled to be recorded; and
disregarding the future television program if the
future television program is already scheduled
to be recorded.

5. A method as recited in claim 1 further comprising:

locating a future television program in the pro-
gram guide;
determining whether the future television pro-
gram is already scheduled to be recorded; and
scheduling the future television program to be
recorded if the future television, program is not
already scheduled to be recorded.

6. A method as recited in claim 1 wherein the method
is repeated at periodic intervals.
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7. A method as recited in claim 1 further comprising:

after a predetermined time delay, searching the
program guide again to locate television pro-
grams associated with the same series as the
identified television program, wherein the por-
tion of the program guide searched after the pre-
determined time delay differs from the previous-
ly searched portion of the program guide.

8. One or more computer-readable media compris-
ing computer-executable instructions that, when ex-
ecuted, direct a computing system to perform the
method of claim 1.

9. A method comprising:

identifying a first television program selected to
be recorded;
identifying a first program identifier associated
with the first television program;
identifying a second television program in a pro-
gram guide;
identifying a second program identifier associ-
ated with the second television program; and
scheduling the second television program to be
recorded if the first program identifier matches
the second program identifier.

10. A method as recited in claim 9 wherein the first
and second program identifiers are Tribune Media
Systems Ids.

11. A method as recited in claim 9 wherein the first
and second program identifiers are the roots of Trib-
une Media Systems Ids.

12. A method as recited in claim 9 further comprising
scheduling the second television program to be re-
corded if a title associated with the first television
program matches a title associated with the second
television program.

13. One or more computer-readable media compris-
ing computer-executable instructions that, when ex-
ecuted, direct a computing system to perform the
method of claim 9.

14. A method comprising:

identifying a first television program selected to
be recorded;
identifying a first program title associated with
the first television program;
identifying a second television program in a pro-
gram guide;
identifying a second program title associated
with the second television program; and

scheduling the second television program to be
recorded if the first program title matches the
second program title.

15. A method as recited in claim 14 further compris-
ing disregarding the second television program if the
first program title does not match the second pro-
gram title.

16. One or more computer-readable media compris-
ing computer-executable instructions that, when ex-
ecuted, direct a computing system to perform the
method of claim 14.

17. A method comprising:

identifying a first television program selected to
be recorded, wherein the first television program
has an associated title;
identifying a first program title associated with
the first television program, wherein the first pro-
gram title includes characters of the first televi-
sion program title up to a colon;
identifying a second television program in a pro-
gram guide, wherein the second television pro-
gram has an associated title;
identifying a second program title associated
with the second television program, wherein the
second program title includes characters of the
second television program title up to a colon; and
scheduling the second television program to be
recorded if the first program title matches the
second program title.

18. A method as recited in claim 17 further compris-
ing disregarding the second television program if the
first program title does not match the second pro-
gram title.

19. One or more computer-readable media compris-
ing computer-executable instructions that, when ex-
ecuted, direct a computing system to perform the
method of claim 17.

20. A method comprising:

scheduling a television program to be recorded
by adding the television program to a list of pro-
grams to record;
periodically verifying that the television program
scheduled to be recorded remains listed in a pro-
gram guide;
removing the television program from the list of
programs to record if the television program is
no longer listed in the program guide; and
removing the television program from the list of
programs to record if the television program has
already been recorded.
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21. A method as recited in claim 20 further compris-
ing updating information in the list of programs to
record based on changes in the program guide.

22. One or more computer-readable media compris-
ing computer-executable instructions that, when ex-
ecuted, direct a computing system to perform the
method of claim 20.

23. A method comprising:

identifying a program scheduled to be recorded;
identifying at least one attribute associated with
the program scheduled to be recorded; and
if the at least one attribute identifies the program
as a live sports program, extending the record-
ing of the program by a predetermined time pe-
riod.

24. A method as recited in claim 23 wherein the pre-
determined time period is thirty minutes.

25. A method as recited in claim 23 further compris-
ing maintaining the scheduled recording duration if
the at least one attribute identifies the program as a
repeat.

26. A method as recited in claim 23 further compris-
ing maintaining the scheduled recording duration if
the at least one attribute identifies the program as a
series.

27. One or more computer-readable media compris-
ing computer-executable instructions that, when ex-
ecuted, direct a computing system to perform the
method of claim 23.

28. One or more computer-readable media compris-
ing computer executable instructions that, when ex-
ecuted, direct a client device to:

identify a television program selected to be re-
corded, wherein the television program has an
associated start time;
search a program guide to identify matching tel-
evision programs, wherein the program guide is
searched for matching television programs hav-
ing an associated start time within a predeter-
mined time period of the start time associated
with the identified television program; and
schedule the matching television programs to
be recorded.

29. One or more computer-readable media as recit-
ed in claim 28 wherein the predetermined time period
is approximately two hours.

30. One or more computer-readable media as recit-

ed in claim 28 wherein the program guide is an elec-
tronic program guide.

31. A computer system comprising:

a memory;
a processor coupled to the memory; and
an application program stored in the memory
and executed by the processor, the application
program configured to identify a first television
program selected to be recorded, identify a first
program identifier associated with the first tele-
vision program, identify a second television pro-
gram in a program guide, and identify a second
program identifier associated with the second
television program, and wherein the application
program is further configured to schedule the
second television program to be recorded if the
first program identifier matches the second pro-
gram identifier.

32. A computer system as recited in claim 31 wherein
the first and second program identifiers are Tribune
Media Systems Ids.

33. A computer system as recited in claim 31 wherein
the application program is further configured to
schedule the second television program to be re-
corded if a title associated with the first television
program matches a title associated with the second
television program.

Claims

1. A method implemented on a computing device by a
processor configured to execute instructions that,
when executed by the processor, direct the comput-
ing device to perform acts comprising:

identifying, by the processor of the computing
device, a first television program selected to be
recorded, wherein the first television program
has an associated title and a first associated
unique identifier;
identifying a first program title associated with
the first television program, wherein the first pro-
gram title includes only characters of the first
television program title up to a colon;
identifying a second television program in a pro-
gram guide, wherein the second television pro-
gram has an associated title and a second as-
sociated unique identifier;
identifying a second program title associated
with the second television program, wherein the
second program title includes only characters of
the second television program title up to a colon;
when the first associated unique identifier is dif-
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ferent from the second associated unique iden-
tifier, comparing a root of the first associated
unique identifier with a root of the second asso-
ciated unique identifier, and when the root of the
first associated unique identifier is different from
the root of the second associated unique iden-
tifier, comparing the first program title with the
second program title, and
scheduling the second television program to be
recorded if the first program title matches the
second program title based on the comparing.

2. A method as recited in claim 1 further comprising
disregarding the second television program if the first
program title does not match the second program
title.

3. One or more computer-readable media comprising
computer-executable instructions that, when exe-
cuted, direct a computing system to perform the
method of claim 1.

4. A memory system comprising:

a memory;
a processor coupled to the memory; and
an application program stored in the memory
and executed by the processor, the application
program configured to:

compare a first program identifier associat-
ed with a first television program selected
by a user to a second program identifier as-
sociated with a second television program
listed in a program guide, the first program
identifier being a unique identifier assigned
to the first program and the second program
identifier being a unique identifier assigned
to the second program, wherein the com-
paring is performed by a background task
running on the computer system;
identify the second television program as
part of a same series or part of a different
series based on the comparing of the first
program identifier and the second program
identifier, wherein:

when the first program identifier and the
second program identifier match, iden-
tify the second television program as
part of the same series;
when the first program identifier or the
second program identifier is null or in-
complete, compare a first program title
associated with the first television pro-
gram to a second program title associ-
ated with the second television pro-
gram;

when the first program title and the sec-
ond program title match, identify the
second television program as part of
the same series; and
when the first program title and the sec-
ond program title do not match, identify
the second television program as part
of the different series; and

schedule the second television program to
be recorded if the second television pro-
gram is identified as a part of the same se-
ries.

5. A computer system as recited in claim 4 wherein the
first and second program identifyers are Tribune Me-
dia Systems Ids.

6. A computer system as recited in claim 4 wherein
when the second television program is otherwise
identified as a part of a different series, the applica-
tion program is further configured to schedule the
second television program to be recorded if a title
associated with the first television program matches
a title associated with the second television program.
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