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(57) ABSTRACT 

The invention manages resources and resolve conflicts when 
locally recording multimedia assets from a variety of sources 
in multimedia delivery systems. Local and system resources 
Such as storage, tuners, and bandwidth are considered when 
alternative sources for assets are available (e.g., VOD). 
Rather than record assets locally, if equivalent assets are 
available via alternative sources, the recordings are deferred 
and a pointer to the equivalent asset is stored in lieu of the 
asset itself. When a user selects a multimedia asset for play 
back, an "on demand” or alternative source session is started 
for the asset associated with the pointer. Before the expiration 
date of the alternative source equivalent of the multimedia 
asset, it may be downloaded and recorded locally. The system 
may automatically determine based on various factors, such 
as transmission bandwidth, latency, and DRM, whether to 
store assets or pointers. 
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SYSTEMIS AND METHODS FOR RESOLVING 
CONFLCTS AND MANAGING SYSTEM 
RESOURCES IN MULTIMEDIA DELIVERY 

SYSTEMS 

BACKGROUND OF THE INVENTION 

0001. This invention relates to recording of multimedia 
assets, such as video programs. More particularly, this inven 
tion relates to systems and methods for managing resources 
and preventing conflicts when locally recording media assets 
in multimedia delivery systems. 
0002 Multimedia delivery networks (e.g., cable, satellite, 
Internet) have been developed that can deliver various multi 
media assets from a remote source to a user's equipment for 
viewing or interaction. Multimedia assets include live broad 
cast programs, web casts, Pay-per-View (PPV) events, and/or 
video-on-demand (VOD) content. Sometimes, a user may 
select multimedia content to be recorded locally on the user's 
equipment, for example, on a VCR or digital video recorder 
(PVR). A live broadcast is typically viewed and recorded at 
the scheduled time set by the broadcast station, whereas VOD 
content can be viewed and recorded at any user-specified time 
prior to the expiration time of the VOD content. PPV pro 
grams also have expiration dates and may be viewed and 
recorded at certain times specified by a content provider. 
0003 Recording a multimedia asset requires a tuner asso 
ciated with the user equipment to be tuned to the channel in 
which the multimedia asset is available. Recording an addi 
tional multimedia asset at the same time on the same device 
could require an additional tuner. If the device does not have 
an additional tuner, the user may have to forgo recording the 
additional multimedia asset. 

0004 Further, each multimedia asset recorded locally 
requires some amount of local storage. The storage capacity 
of a user's equipment will typically set an upper bound on the 
number and length of multimedia assets the user may store 
locally. 
0005. Sometimes, particular multimedia assets that are 
broadcast are also available via VOD, PPV, and/or Internet 
mechanisms. 
0006. Accessing and optionally locally storing such mul 
timedia assets using one mechanism versus another may be 
advantageous in one way or another to the user and/or service 
provider. Present day systems, however, lack an integrated 
approach to managing the access and/or recording of multi 
media assets in a coordinate fashion across these mecha 
nisms. 

SUMMARY OF THE INVENTION 

0007 Problems in the prior art are addressed, in accor 
dance with principles of the present invention, by a method 
and apparatus in a delivery system for reconciling recording 
scheduling conflicts between multiple multimedia assets that 
are available via more than one delivery mechanism. 
0008. In one embodiment, the method and apparatus 
dynamically manages local storage capacity and/or system 
transmission bandwidth, to determine if broadcast multime 
dia assets should be locally recorded or viewed via a VOD or 
PPV delivery mechanism. 
0009. In one embodiment the invention is a method and 
apparatus that dynamically manages system resources based 
on tuner availability in a user's equipment to decide if broad 
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cast multimedia assets should be locally recorded or viewed 
via a VOD or PPV delivery mechanism. 
0010. In one embodiment, the invention is a method and 
apparatus for managing local recording space in a VOD sys 
tem. The invention involves receiving a request for schedul 
ing a local recording of a multimedia asset, the asset available 
via a broadcast delivery mechanism, determining if an 
equivalent multimedia asset is available via a VOD or a PPV 
delivery mechanism, and locally storing a VOD or PPV con 
tent identifier for the equivalent multimedia asset instead of 
locally recording the multimedia asset. In one or more of the 
above embodiments, VOD content information such as an 
expiration time of the VOD content on the VOD server or 
pricing of the VOD content may be associated with the VOD 
content identifier. This information may be displayed to the 
USC. 

0011. In one embodiment, the invention is a method and 
apparatus for managing local recording space in a VOD sys 
tem. The invention involves comparing locally stored content 
with available VOD or PPV content, and replacing the locally 
Stored content with a VOD or PPV content identifier. 

0012. In one embodiment the invention is a method and 
apparatus for reconciling scheduling conflicts when locally 
recording a plurality of broadcast multimedia assets. The 
invention involves scheduling a first time window for locally 
recording a first multimedia program and scheduling a second 
time window for locally recording at least one other multi 
media asset. If an overlap between the first and second time 
window is detected, for example, by Suitable control circuitry 
on the user equipment, an application may be invoked to 
determine if at least one of the plurality of multimedia assets 
is additionally available via a VOD or PPV delivery mecha 
nism. If it is, then local recording of the at least one multime 
dia program may be deferred. 
0013. In one or more of these embodiments, in lieu of 
recording a multimedia asset, a VOD or PPV identifier for an 
equivalent multimedia asset may be locally stored, which 
identifier may redirect a user's equipment to the equivalent 
multimedia asset for retrieval via VOD or PPV delivery 
mechanisms. If no overlap is detected, the multimedia asset 
may be locally recorded. Also, an expiration date may be 
determined for the equivalent multimedia asset that is avail 
able via VOD or PPV. In one or more of these embodiments, 
a user may be notified that a scheduling conflict cannot be 
resolved if the expiration date precedes or corresponds with 
the overlap of the time windows. In one variant of this 
embodiment, recording of the multimedia asset is deferred in 
lieu of storage of a pointer, but only for some limited amount 
of time. If it is determined that an expiration of the PPV or 
VOD based multimedia asset is imminent, the system facili 
tates the recording of the multimedia asset, potentially from 
the PPV or VOD source, or from a future broadcast schedule 
for the multimedia asset that occurs before the expiration of 
the multimedia asset from the VOD or PPV delivery mecha 
1S. 

0014. In some of the above embodiments, the storage 
capacity of the local recording device may be checked before 
a multimedia asset is recorded. Only if the storage capacity is 
sufficient for recording the multimedia asset will the asset be 
recorded. In either case, the system may be configured to 
automatically determine whether an equivalent copy of the 
multimedia asset is available from a VOD server or a PPV 
channel and thus may be available for some time in the future. 
If the multimedia asset is available for some time in the future 
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via these delivery mechanisms, to conserve space, the asset is 
not recorded but instead an identifier (pointer) referring to the 
asset may be stored on the recording device instead of the 
actual asset. Similarly, a previously locally stored program 
may be deleted from the local recording device if it is avail 
able via VOD or PPV delivery mechanisms. To ensure the 
deleted program is available for viewing in the future, though 
it may become unavailable from the VOD server at some 
future time, the system monitors the expiration date of the 
availability of the asset from the VOD or PPV delivery 
mechanisms, and may, before the expiration date of the avail 
ability, record the asset locally, the assumption being that the 
amount of available space on the local recording device may 
have improved by the time the recording is performed. The 
user may be notified, for example, by a message displayed on 
a display device, if the storage capacity remains insufficient to 
store the imminently expiring asset. 
0.015. In another embodiment, the invention is a method 
for dynamically managing resources when locally recording 
a multimedia asset in a Video-on-Demand (VOD) system. 
The method involves selecting a multimedia asset to be 
locally recorded, determining availability of the multimedia 
asset from a VOD server, and if the multimedia asset is avail 
able, applying a resource criterion to determine if the multi 
media asset should be locally recorded. Application of the 
resource criterion may include determining a VOD session 
capacity for transmitting the VOD content from the VOD 
server, and determining locally available recording space for 
the VOD content. 
0016 VOD session capacity includes transmission band 
width from the VOD server and/or VOD server access time. 
The multimedia assets may be locally recorded if the VOD 
session capacity is insufficient for real-time transmission of 
the VOD content from the VOD server. 
0017. Other aspect of the invention are directed to a sys 
tem for reconciling scheduling conflicts when locally record 
ing a plurality of multimedia assets on a VOD client, and to a 
system for dynamically managing system resources when 
locally recording multimedia assets in a VOD server/client 
application. 
0.018. In one embodiment, the invention is a user feature 
for finding multimedia assets available during a future view 
ing period of interest, along with a system that Supports the 
user feature. In one or more of these embodiments, the user 
feature is called “watch-later.” When a user selects the 
“watch-later” feature, a dialog is presented that allows the 
user to specify when (e.g., next Saturday night from 7 PM to 
10 PM) he/she is interested in watching something. The sys 
tem then searches out all multimedia assets that are available 
up to the beginning of the watch-later period, from whatever 
source (e.g., PPV, VOD. Internet, and broadcast). Recogniz 
ing that if one or more of those assets expires before the 
beginning of the watch-later period, it could be recorded, and 
considering the factors as described in other embodiments 
which might or might not allow those assets to be stored or 
viewable during the watch-later period, the user feature pre 
sents to the user all assets that would be available for viewing 
during the watch-later period. The watch-later feature pre 
sents these assets and makes one or more of them available for 
selection, dynamically modifying the “available' assets pre 
sented as a function of those that get selected, in consideration 
of for example local storage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0019. The above and other features of the present inven 
tion, its nature and various advantages will be more apparent 
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upon consideration of the following detailed description, 
taken in conjunction with the accompanying drawings in 
which: 
0020 FIG. 1 is a block diagram of a video-on-demand 
(VOD) system in accordance with one embodiment of the 
present invention; 
0021 FIG. 2 shows a flow chart of an illustrative process 
for managing local recording of VOD content in accordance 
with one embodiment of the present invention; 
0022 FIG. 3 shows a flow chart of an illustrative process 
for resolving conflicts when locally recording content from 
different sources in accordance with one embodiment of the 
present invention; 
0023 FIG. 4 shows a flow chart of an illustrative process 
for playback of recorded content in accordance with one 
embodiment of the present invention; 
0024 FIG. 5 shows a flow chart of an illustrative process 
for managing deletion and rerecording of locally recorded 
VOD content in accordance with one embodiment of the 
present invention; 
0025 FIG. 6 is a flow chart of an illustrative process for 
dynamically managing system resources; and 
0026 FIG. 7 depicts an exemplary “watch-later user 
interface associated with an embodiment of the invention that 
includes a user feature for finding multimedia assets available 
during a future viewing period of interest. 

DETAILED DESCRIPTION 

0027. The disclosed systems and method are directed to 
managing resources and preventing conflicts when locally 
recording multimedia assets in situations where the multime 
dia assets is also available from a VOD server or via PPV. 
0028 FIG. 1 shows illustrative interactive multimedia 
delivery system 100 in accordance with one embodiment of 
the invention. User equipment 110 receives content in the 
form of signals from multimedia sources 120a, 120b, 120c 
over communications path 122. In practice there may be 
multiple multimedia sources 120a, 120b and user equipment 
110, but only three multimedia sources and one user equip 
ment have been shown in FIG. 1 to avoid over-complicating 
the drawing. 
(0029 Multimedia sources 120a, 120b, 120c may be any 
Suitable multimedia source Such as, for example, a cable 
system headend, satellite multimedia distribution facility, 
multimedia broadcast facility, pay-per-view (PPV) server, 
game service provider (e.g., for online gaming), or any other 
Suitable facility or system for originating or distributing con 
tent. Multimedia source 120c is depicted as an on-demand 
server (e.g., VOD server). Multimedia sources 120a, 120b, 
120c may be configured to transmit signals over any Suitable 
communications path 122 including, for example, a satellite 
path, a fiber-optic path, a cable path, an Internet path, or any 
other Suitable wired or wireless path. The signals may carry 
any Suitable content such as, for example, television pro 
grams, games, music, news, web services, or any other Suit 
able content. In some embodiments, multimedia sources 
120a, 120b, 120c may include control circuitry for executing 
the instructions of an interactive multimedia guidance appli 
cation Such as, for example a client/server or online interac 
tive multimedia guidance application. 
0030 User equipment 110 may include any equipment 
Suitable for providing an interactive multimedia experience. 
User equipment 110 may include television equipment Such 
as a television, set-top box, recording device, video player, 
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user input device (e.g., remote control, keyboard, mouse, 
touch pad, touch screen and Voice recognition interface), or 
any other device suitable for providing an interactive multi 
media experience. For example, user equipment 110 may 
include a DCT 2000, 2500, 5100, 6208 or 6412 set-top box 
provided by Motorola, Inc. In some embodiments, user 
equipment 110 may include computer equipment, Such as a 
personal computer with a television card (PCTV). In some 
embodiments, user equipment 110 may include a gaming 
system, a portable electronic device, such as a portable DVD 
player, a portable gaming device, a cellular telephone, a PDA, 
a music player (e.g., MP3 player), or any other Suitable por 
table or fixed device. 
0031. In the example of FIG. 1, user equipment 110 
includes at least control circuitry 118, display device 112, 
recording device 114 and user input device 116, which may 
be implemented as separate devices or as a single device. An 
interactive multimedia guidance application, Such as an inter 
active television program guide (IPG), may be implemented 
on user equipment 110 to display, on display device 112, the 
content transmitted by multimedia sources 120a, 120b, 120c 
over path 122 and to provide interactive multimedia guidance 
application features such as a grid listing of available assets. 
In addition, Web content 121, such as streamed audio and 
video, may be transmitted to the user equipment 110, for 
example, over the Internet. 
0032. Display device 112 may be any suitable device such 
as, for example, a television monitor, a computer monitor, or 
a display incorporated in user equipment 110 (e.g., a cellular 
telephone or music player display). Display device 112 may 
also be configured to provide for the output of audio. 
0033 Control circuitry 118 is adapted to receive user input 
from input device 116 and execute the instructions of the 
interactive multimedia guidance application. Control cir 
cuitry 118 may include one or more tuners (e.g., analog or 
digital tuners), encoders and decoders, processors (e.g., 
Motorola 68000 family processors), memory (e.g., RAM and 
hard disks), communications circuitry (e.g., cable modem 
circuitry), input/output circuitry (e.g., graphics circuitry), 
connections to the various devices of user equipment 110, and 
any other Suitable component for providing analog or digital 
multimedia programming, program recording, and interac 
tive multimedia guidance features. In some embodiments, 
control circuitry 118 may be included as part of one of the 
devices of user equipment 110 Such as, for example, part of 
display 112 or any other device (e.g., a set-top box, television 
and video player). 
0034. In some embodiments, the interactive multimedia 
guidance application may provide features to the user with a 
client/server approach. There may be one server for each 
instance of user equipment 110, one for multiple instances of 
user equipment 110, or a single server may serve as a proxy 
for each instance of user equipment 110. 
0035 Any suitable number of users may have equipment, 
Such as user equipment 110, connected to multimedia sources 
120a, 120b, 120c and one or more data sources 124a, 124b. 
But for the clarity of the figure, the equipment of only a single 
user is shown. The equipment of the plurality of users may be 
connected to multimedia sources 120a, 120b, 120c, web con 
tent 121, and data sources 124a, 124b using a cable television 
network, a local area network (LAN), a wireless network, or 
any other suitable means or combination thereof. In some 
embodiments, the equipment of the plurality of users may be 
connected to each other using any suitable means. 
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0036 User equipment 110 may receive interactive multi 
media guidance application data from one or more data 
sources 124a, 124b. Data sources 124a, 124b may provide 
data for a particular type of content or for a particular appli 
cation. For example, one data source 124a may provide data 
for non-on-demand assets (e.g., non-pay and pay-per-view 
programs), and another data source 124b may provide data 
for on-demand assets (e.g., VOD programs). Or, for example, 
a single data source may provide both of these types of data. 
For example, one of the data sources 124b or an additional 
data source (not shown) may also provide data for an inter 
active television program guide (IPG). Another of the data 
Sources 124a, 124b or a separate data source (not shown) may 
provide, for example, data for another interactive application 
(e.g., a home shopping application). In some embodiments, 
data sources 124a, 124b or additional data Source (not shown) 
may provide data to the interactive multimedia guidance 
application using a client/server approach. There may be one 
server per data source, one for all sources or, in some embodi 
ments, a single server may communicate as a proxy between 
user equipment 110 and various data sources 124a, 124b. In 
Some embodiments, data sources 124a, 124b may provide 
data as an online interactive multimedia guidance applica 
tion. In such embodiments, data sources 124a, 124b may 
include control circuitry for executing the instructions of the 
online multimedia guidance application. 
0037 FIG. 1 shows multimedia sources 120a, 120b, 120c 
and data sources 124a, 124b as separate elements. In practice, 
their functionality may be combined and provided from a 
single system at a single facility, or multiple systems at mul 
tiple facilities. For example, one multimedia source 120b and 
data source 124b may be combined to provide VOD content 
and associated VOD data. 
0038. For the purposes of clarity, the following discussion 
may sometimes describe an embodiment in which the inter 
active multimedia guidance application is an interactive pro 
gram guide (IPG). It will be understood, however, that the 
following discussion and the features discussed may be 
applied to any interactive multimedia guidance application. 
0039. In one scenario, a user may want to locally record a 
program from a multimedia source 120a, 120b, 120c, such as 
a broadcast program, or web content 121, or a pay-per-view 
program, for example, from data source 124a. The IPG resid 
ing on the user equipment 110 will then check if the same 
program is also available as VOD content from a VOD server 
and may, if the program is available as VOD content, defer 
recording of the actual program until, for example, just before 
the expiration date of the VOD content. In this case, the IPG 
may indicate in the user's PVR recording list that the VOD 
content was recorded locally on recording device 114, while 
in fact only storing a pointer to the VOD content on the VOD 
server or a small “quick start-up' portion of the VOD content. 
0040. In another scenario, a user may, sometimes inad 
Vertently, schedule programs from multimedia sources 120a, 
120b, 120c, web content 121, or one of the other data sources 
124a, 124b to be recorded concurrently. As the user equip 
ment may lack multiple tuners for simultaneously recording 
more than one or at most a few channels, a user must typically 
make a choice between those programs. Ifat least one of these 
programs is available as equivalent VOD content from a VOD 
server, the user may want to defer recording of the equivalent 
VOD content until a current program that is not available on 
a VOD server has been recorded. It will be understood that the 
interactive multimedia system 100 can be configured to 
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assign and change recording times to eliminate scheduling 
conflicts automatically, without user input. 
0041. The following flow charts serve to illustrate meth 
ods involved in some embodiments of this invention. Though 
the examples focus on content that is alternatively available 
via a VOD server delivery mechanism, the invention is 
equivalently applicable to content that is alternatively avail 
able via PPV channels or Internet delivery mechanisms. 
Though the invention applies broadly to multimedia assets, as 
described earlier to include video/audio programs, interactive 
content, games, and applications; the following example is 
provided with respect to video/audio programs for clarity. 
0042 FIG. 2 is a flow chart of an illustrative process 200 
for managing local recording of a requested program from a 
multimedia source 120a, 120b, 120c or the other data and 
content sources shown in FIG. 1, which takes into consider 
ation the availability of the requested program as VOD con 
tent on a VOD server and the local storage capacity for the 
VOD content on the user equipment. Process 200 begins at 
step 202. At step 204, the interactive television application 
schedules a program to be recorded on the local recording 
device, such as recording device 114 (FIG. 1). For example, 
the interactive television application may receive user input 
from user input device 116 (FIG. 1) to record a program. It 
will be understood that more than one program can be sched 
uled for recording at the same time or at different times. At 
step 206, the interactive television application determines 
whether the selected program or programs is/are available as 
equivalent VOD content from a VOD server. VOD content is 
typically only available during a specified time window, with 
an expiration date which is listed, for example, on a corre 
sponding page of the interactive television program guide 
(IPG). If the interactive television application determines at 
step 206 that the selected program will still be available as 
VOD content on the VOD server at a later time, perhaps for a 
few more days or weeks, the process 200 may decide that the 
equivalent VOD content need not yet be recorded locally, 
since it can still be retrieved from the VOD server. The pro 
cess 200 then moves to step 208 a pointer or VOD content 
identifier referring to the equivalent VOD content is stored, 
for example, on the user's equipment. In some implementa 
tions it may be transparent to the user whether the program 
has been actually recorded and stored locally or if only the 
corresponding pointer is stored. This embodiment can con 
serve valuable recording space on the user's recording device 
114 while presenting a easy to use and understand interface 
for the user. 
0043. As the program has not actually been locally 
recorded, the process 200 continues to monitor, for example 
via the IPG, the expiration date of the VOD content at step 
210, as the original expiration date may have been changed by 
the content supplier of the VOD content. At step 212, the 
process 200 continues to monitor the expiration date and no 
further action is taken, unless the expiration date is imminent, 
for example, less than one day away. If expiration of the VOD 
content at the VOD server is imminent, process 200 moves to 
step 214 and prepares to record the equivalent VOD content 
on the user's recording device 114. 
0044) If at step 206 the interactive television application 
determines that the selected program or content will not be 
available as equivalent VOD content from a VOD server, the 
process 200 moves directly to step 214. 
0045. At step 214, process 200 then determines if record 
ing device 114 has sufficient storage capacity to record the 
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selected program or the equivalent VOD content from the 
VOD server. If sufficient storage capacity is available, process 
200 moves to step 216 to schedule local recording of the 
program or VOD content. 
0046 Conversely, if it is determined at step 214 that 
recording device 114 lacks the storage capacity to store the 
selected program or equivalent VOD content, process 200 
will check at Step 218 for programs stored on recording 
device 114 that may be deleted. Permission to delete a stored 
program may be given by the VOD client based, for example, 
on dynamic factors (for example, if a stored program is des 
ignated as “archived and/or when the user has last watched 
the VOD content and/or how frequently the user has accessed 
the stored program), as well as rental conditions for the stored 
program. The program targeted for deletion may be a stored 
VOD content or another recorded program, Such as pay-per 
view or broadcast. Contractual rental conditions may stipu 
late that a recorded program cannot be watched past a certain 
expiration date, which may or may not coincide with the 
availability of the program from a network server. 
0047. At step 220, if it is determined that sufficient storage 
space can be freed up on recording device 114, the process 
200 moves to step 224 and deletes one or more identified 
stored programs and prepares to record the requested VOD 
content. If no storage space or only an insufficient amount of 
storage space can be provided, process moves from step 220 
to step 222 and notifies the user that the requested program or 
VOD content cannot be recorded due to lack of storage capac 
ity, unless the user manually deletes stored programs to free 
up space. Process 200 ends at step 226. 
0048 FIG. 3 is a flow chart of an illustrative process for 
resolving conflicts when locally recording two or more dif 
ferent programs on, for example, recording device 114. Pro 
cess 300 starts at step 302. At step 304, the user selects two or 
more programs for recording. Each program can be delivered 
via broadcast, video streamed over the Internet, PPV and/or 
VOD. 

0049. At step 308 the interactive television application 
then checks to see if recording of the two or more programs 
would create a conflict. A conflict may occur, for example, if 
the recording times for the two or more programs overlap and 
not enough tuners are available to concurrently record the 
programs. 

0050. If it is determined at step 308 that no conflict exists, 
then at step 310 the recording time for both program are set to 
the airing times listed in the IPG for those programs, a check 
is performed to see if Sufficient storage space is available on 
recording device 114, the programs are recorded at their 
future airing times, and process 300 then ends at step 328. 
Conversely, if a scheduling conflict is detected at step 308, 
then, in step 322, a check is performed to see if at least one of 
the selected programs is available as VOD content from a 
VOD server. If one of the selected programs is available on a 
VOD server, a message may be displayed indicating this fact 
to the user. The interactive multimedia guidance application 
may then prompt the user to order the VOD version instead of 
the originally requested program version, which may have the 
added advantage of, e.g., avoiding commercials and/or pre 
venting conflicts with the recording of other programs. Alter 
natively, the interactive multimedia guidance application may 
automatically select the VOD version of the selected pro 
gram, without requiring user input, and will also check the 
expiration date/time of the VOD content from the VOD 
server, step 312. 
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0051. The following steps 314,316,318, and 320 of pro 
cess 300 are substantially identical to steps 208,210, 212, and 
214 of process 200 described earlier. If the interactive multi 
media guidance application determines at step 312 continued 
availability of the VOD content, the process 300 may decide 
that local storage of the requested VOD content is not yet 
necessary and at step 314 a pointer or VOD content identifier 
is stored on the user equipment, rather than recording the 
actual VOD content locally. 
0052. The process 300 continues to monitor the expiration 
date of the VOD content at step 316, which expiration date/ 
time may have changed from the time the VOD content was 
originally requested. At step 318, a test is performed to see if 
the expiration date/time of the asset is imminent (e.g., less 
than a day away). Unless the expiration date is imminent, 
monitoring of the expiration date continues with the loop 
between the test of step 318 and step 316 and no further action 
is taken. If the expiration is imminent, at step 320 the VOD 
content is recorded Subject to availability of storage space on 
recording device 114, as described before. 
0053. In other words, as in process 200 of FIG. 2, the 
requested program will not be recorded locally unless and 
until the equivalent VOD program becomes imminently 
unavailable from the VOD server. Determining storage avail 
ability at step 320 includes essentially all the steps 214 
through 224 of process 200 described above. Actual record 
ing of the VOD content will commence only if recording 
device 114 has sufficient storage capacity. 
0054 If a conflict is identified at step 308 and it is deter 
mined at step 322 that none of the selected programs is avail 
able from a VOD server, the process 300 moves to step 324, 
notifying the user of the scheduling conflict. At step 326, the 
user may be given the option to select one of the programs for 
local recording, again Subject to availability of sufficient Stor 
age space on recording device 114, as discussed earlier. The 
process 300 ends at step 328. 
0055 FIG. 4 is a flow chart of an illustrative process for 
play-back of a recorded program listed on a play list. Here the 
playlist can be considered the list of available “recorded 
programs. As mentioned above, a program selected by a user 
for local recording may prompt an interactive television 
application to record on recording device 114 equivalent 
actual VOD content or a pointer to the VOD content on the 
VOD Server. 

0056 Process 400 starts at step 402. When a request for 
playback of a recorded program listed on the play list is 
received at step 404, it is determined at step 406, if the 
program has been locally recorded on recording device 114. 
If the program has been locally recorded, at step 408 the 
recorded program is played back on the user equipment 110. 
Ifat step 406 no recording of the program on the play list is 
found on recording device 114, at step 410 the process 400 
attempts to identify a pointer to the equivalent VOD content 
on the VOD server. If no pointer is detected, the process 400 
moves to step 412 and may notify the user that the program 
cannot be located, for example, because it is corrupted or may 
have expired. 
0057 Conversely, if a pointer is located at step 410, the 
process 400 moves to step 414 to access the equivalent VOD 
content from the VOD server and at step 416, it plays the 
selected program. The process 400 ends at step 418. 
0058. Note that it may not be apparent to the user from 
looking at the play list if the program or just a reference to the 
program is stored. 
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0059 FIG. 5 is a flow chart of an illustrative process 500 
for managing local storage space on recording device 114, for 
example, when additional storage capacity is needed on the 
local recording device 114 and previously recorded programs 
are concurrently available from a VOD server. Although the 
described process 500 can be useful for “trading off between 
VOD content that is stored on local recording device 114 
versus on a VOD server, other uses for managing VOD con 
tent can be contemplated. 
0060 Process 500 starts at step 502. At step 506 a test is 
performed to see if locally stored programs are available from 
a VOD server. If they are not, and space is required for a new 
recording, at step 508 the user will be prompted to designate 
a previously recorded program for deletion to free up space. 
Conversely, if a previously recorded program is available 
from a VOD server, the interactive multimedia guidance 
application will determine at step 510 the availability win 
dow, in particular the expiration date of the VOD content on 
the VOD server. The process 500 will then store a pointer to 
the VOD content on the user equipment, step 512, and delete 
the actual recorded program from recording device 114 at 
step 514. This approach can free up storage space in recording 
device 114 for recording another program in a manner 
described above. 

0061 The process 500 continues to monitor the expiration 
date/time of the VOD content on the VOD server in the loop 
of step 516 and test 518, and may, if the VOD content is soon 
to expire, as determined at step 518, rerecord at step 520 the 
VOD content on the local recording device 14, subject to user 
input, dynamic factors, rental conditions, etc and then termi 
nate at step 522. 
0062. Note that the VOD content may be distribution con 
trolled, in which case the VOD server may restrict recording 
and copying of the VOD content. For example, a “broadcast 
flag may be set in the VOD content to indicate that the content 
can not be copied. Alternatively, a “never copy' flag may be 
set, or a "play once flag may be reset, in digital rights man 
agement protocols such as IEEE 13945C. More information 
on IEEE 1394 5C can be found in “Digital Transmission 
Content Protection Specification Revision 1.4 (Informational 
Version). Feb. 28, 2005, available from Digital Transmission 
Licensing Administrator (DTLA), 225 B Cochrane Circle, 
Morgan Hill, Calif. 95037 (USA), which is incorporated 
herein by reference in its entirety. It should be understood that 
certain embodiments of the present invention will include 
steps of checking and considering in various implementation 
algorithms, the implications of Such distribution and copy 
protections as well as security, encryption, and access control 
considerations. 

0063 Although hard drives with a storage capacity of 
hundreds of gigabytes have recently become cost-effective 
for incorporation in user equipment, Such as set top boxes 
(STB), the available storage space on recording device 114 
may still limit local recording of programs. However, situa 
tions may arise where VOD assets may not be always avail 
able, for example, because a connection between the VOD 
client and the VOD server has insufficient bandwidth, for 
example, at certain peak traffic times, or tends to be otherwise 
unreliable. It may then be advantageous to give priority to 
recording the scheduled broadcast instead of the equivalent 
VOD content. Since the available transmission bandwidth 
and access times to the VOD server can be determined by both 



US 2010/0333208 A1 

the headend and the user equipment, the system may decide 
dynamically to either locally record the broadcast or a pointer 
to the equivalent VOD asset. 
0064 FIG. 6 is a flow chart of an illustrative process 600 
for dynamically managing system resources when locally 
recording multimedia assets. The process 600 begins at Step 
602. At step 604, a user and/or an interactive multimedia 
guidance application selects multimedia assets, such as a 
television broadcast programs or a web cast, to be recorded 
locally. At step 606 the interactive multimedia guidance 
application then checks if one or more of the multimedia 
assets is available from a VOD server. If this is not the case, 
the process 600 moves to step 614 to check if the local 
recording device has sufficient recording capacity. If the 
recording capacity is Sufficient, at step 616 the multimedia 
asset is recorded; otherwise, at step 618 the user may be 
alerted of a conflict, e.g., by a displayed message. 
0065 Conversely, if step 606 it is determined that the 
multimedia content is available from the VOD server, the 
process 600 moves to steps 608 to determine available VOD 
session capacity, such as transmission bandwidth and latency. 
Ifat step 610 it is determined that the VOD session capacity is 
sufficient, process 600 ends by storing locally a pointer to the 
equivalent VOD content rather than actually recording the 
asset or the corresponding equivalent VOD content. On the 
other hand, if the VOD session capacity is insufficient for 
reliably transmitting real-time VOD content, the process 600 
moves to steps 614 and 616 to locally record the program or 
VOD content, subject to available storage space on the local 
recording device. If the recording capacity is insufficient, as 
determined at step 614, the user may be alerted as above by a 
displayed message in step 618. 
0066 Note that third party applications may be able to use 
the disclosed invention to playback assets that are stored both 
locally and in the headend to minimize network traffic. The 
third party could query the assets stored locally to see if the 
requested VOD asset is available on the local recording 
device 114 and play it back from the local recording device 
114 to reduce network traffic. 

0067 FIG. 7 depicts a “watch-later” user interface 700 
associated with an embodiment of the invention that includes 
a user feature for finding multimedia assets available during a 
future viewing period of interest. The user interface includes 
a list of assets 704 that could be available for future viewing 
based on a specified future viewing period displayed in a 
watch-later period selector 702. The watch-later period selec 
tor 702 may be a drop-down menu accessible from a remote 
control device. Each asset is characterized by a record status 
716, a source 714, and an asset description 718. The future 
viewing period illustrated in FIG. 7 is Saturday Dec. 30, 2005 
from 7 PM to 10 PM. Upon selection of a future viewing time 
for assets, the system searches for a plethora of multimedia 
assets that are available up to the beginning of the watch-later 
period, from whatever source (e.g., PPV, VOD. Internet, and 
broadcast) and presents a list of these multimedia assets in 
asset list 704. In generating this list, the system recognizes 
that if one or more of those assets expires before the beginning 
of the watch-later period, it could be recorded, and considers 
factors (e.g., tuner availability, VOD bandwidth, storage 
capacity, and digital rights management issues) as described 
in other embodiments, which issues might or might not allow 
those assets to be stored or viewable during the watch-later 
period. The watch-later feature presents these assets and 
makes one or more of them available for selection (e.g., via 
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highlight and selection via remote control). When a high 
lighted asset (e.g., highlighted asset 706) is selected, an indi 
cator may be displayed associated with the asset (e.g., a 
highlighted eyeball indicator 708 on selected asset 706) to 
indicate to the user that the selected asset is now set for future 
viewing. The selected asset may also be added to a playlist of 
selected viewable assets that is organized, for example, by 
watch-later periods that the user has added viewable assets to. 
0068 FIG. 7 depicts the result of a user first highlighting 
and then selecting the “Men In Black” PPV asset 706 for 
future viewing. As illustrated, a highlighted eyeball 708 
appears in the REC field of “Men In Black” to indicate that 
this asset is now set for viewability in the future viewing 
period. Prior to selecting “Men In Black' for future viewing, 
a grayed-out eyeball appeared in the position of the presently 
highlighted eyeball 708. A grayed-out eyeball, such as 
grayed-out eyeball 720 in the REC field of the VOD asset 
“TOTALLY NASCAR, indicates an asset that could be made 
available for future viewing during the future period but 
which has not been selected. Assets with a grayed-out eyeball 
will expire before the beginning of the future viewing period 
and thus must be selected for recording and be recorded prior 
to expiring if it is desired to make them available during the 
future viewing period. Note that other PPV or VOD assets that 
are available during the viewing period would not have a 
grayed-out eyeball and would not need to be recorded in 
advance of the future viewing period so as to be available in 
the future viewing period. This is the case, for example, with 
the ALL IN THE FAMILY' list element 722. 
0069 FIG.7 may also include a disk-usage indicator 710 
for dynamically indicating, as assets are selected, how much 
space is left on the users local harddrive, and a recording time 
remaining indicator 712 to In one or more implementations, 
Some additional indicators, such as remaining Storage space 
indicator 710 are provided to and roughly indicate how many 
additional hours of assets may be stored on the hard drive. 
0070. In some embodiments, the source 714 of the assets 
may be indicated. Additionally, in one or more embodiments, 
the “available' assets list may be dynamically modified as a 
function of those assets that get selected, in consideration of 
for example local storage, and expiration times of some VOD 
assets. Note that selection of additional assets for viewing, as 
long as the additional assets are available through the viewing 
period on VOD, should not affect the hard disk remaining 
capacity indicators. However, once enough assets have been 
selected that there is no remaining additional space on the 
hard drive, all VOD. PPV, Internet-based, or broadcast pro 
grams that expire before the watch-later viewing period will 
be removed from the list of available assets that is presented 
to the user. 
0071. The above described embodiments of the present 
invention are presented for purposes of illustration and not of 
limitation, and the present invention is limited only by the 
claims which follow. 

1-39. (canceled) 
40. A method for managing resources in a multimedia 

delivery network, the method comprising: 
scheduling on user equipment a recording of a multimedia 

asset that is available from a first source; 
determining whether an equivalent multimedia asset with 

the same program content as the multimedia asset is 
available from at least one alternative source, wherein 
the at least one alternative source is an Internet server, 
and 
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storing a first multimedia asset pointer locally that allows 
access to the equivalent multimedia asset. 

41. The method of claim 40, further comprising checking 
an amount of local storage space that is available on the user 
equipment, and determining whether the local storage space 
is sufficient to record the multimedia asset. 

42. The method of claim 40, further comprising determin 
ing an expiration time of the equivalent multimedia asset from 
the at least one alternative source. 

43. The method of claim 42, wherein, when the expiration 
time of the equivalent multimedia asset from the at least one 
alternative source is imminent, the method further comprises 
recording on the user equipment the equivalent multimedia 
asset from the at least one alternative source. 

44. The method of claim 40, further comprising presenting 
a user interface to a user of the user equipment wherein a 
multimedia asset that is stored locally is represented to the 
user in the same way as the equivalent multimedia asset for 
which only a pointer is stored. 

45. The method of claim 40, further comprising determin 
ing a digital rights restriction associated with the equivalent 
multimedia asset from the at least one alternative source and 
determining whether accessing or recording the equivalent 
multimedia asset violates at least one digital right. 

46. The method of claim 40, further comprising: 
comparing locally stored multimedia assets with equiva 

lent assets available from the at least one alternative 
Source: 

deleting at least one of the locally stored multimedia assets; 
and 

storing a second multimedia asset pointer to a multimedia 
asset that is equivalent to and has the same program 
content as the at least one deleted multimedia asset. 

47. The method of claim 40, further comprising: 
capturing a desired future viewing time from a user; and 
presenting to the user a list of multimedia assets that are 

viewable during that future viewing time wherein the list 
includes the equivalent multimedia asset. 

48. The method of claim 47, further comprising allowing 
the user to select the equivalent multimedia asset from the list 
for future viewing. 

49. The method of claim 47, further comprising determin 
ing an expiration time for the equivalent multimedia asset and 
updating the list to remove the listing of the equivalent mul 
timedia asset if the expiration time is earlier than the viewing 
time. 

50. The method of claim 40, further comprising storing a 
beginning portion of the equivalent multimedia asset locally 
as part of a quick-start feature for the multimedia asset. 

51. The method of claim 40 further comprising checking a 
remaining storage capacity of the user equipment and, if the 
remaining storage capacity is insufficient for recording the 
multimedia asset, applying a deletion criterion to identify a 
stored multimedia asset to be deleted from the user equip 
ment. 

52. The method of claim 51, wherein the deletion criterion 
comprises a date/time when a stored multimedia asset was 
last watched, a frequency with which a stored multimedia 
asset was accessed, a designation as “archived program, a 
rental conditions for the stored multimedia asset, a current 
availability of a stored multimedia asset from a server, a user's 
permission for deletion, or a combination thereof. 
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53. The method of claim 52, further comprising notifying a 
user if the remaining storage capacity remains insufficient 
after applying the deletion criterion. 

54. The method of claim 40, further comprising locally 
recording the multimedia asset, if on-demand session capac 
ity is insufficient for real-time transmission of the equivalent 
multimedia asset from the at least one alternative source. 

55. The method of claim 54, wherein the on-demand ses 
sion capacity includes at least one of a transmission band 
width from the at least one alternative source and a latency 
from the at least one alternative source. 

56. The method of claim 40 wherein the first source is 
different than the at least one alternative source. 

57. A system to manage resources in a multimedia delivery 
network, the system comprising user equipment with control 
circuitry configured to: 

schedule on the user equipment a recording of a multime 
dia asset that is available from a first source; 

determine whether an equivalent multimedia asset with the 
same program content as the multimedia asset is avail 
able from at least one alternative source, wherein the at 
least one alternative source is an Internet server, and 

store a first multimedia asset pointer locally that allows 
access to the equivalent multimedia asset. 

58. The system of claim 57, the control circuitry further 
configured to check an amount of local storage space that is 
available on the user equipment, and to determine whether the 
local storage space is sufficient to record the multimedia 
aSSet. 

59. The system of claim 57, the control circuitry further 
configured to determine if an expiration time of the equivalent 
multimedia asset from the at least one alternative source is 
imminent, and if the expiration time is imminent, to cause the 
user equipment to record the equivalent multimedia asset 
from the at least one alternative source. 

60. The system of claim 57, the control circuitry further 
configured to: 
compare multimedia assets stored on the user equipment 

with equivalent assets available from the at least one 
alternative source; 

delete at least one of the multimedia assets stored on the 
user equipment; and 

store a second multimedia asset pointer to a multimedia 
asset that is equivalent to and has the same program 
content as the at least one deleted multimedia asset. 

61. The system of claim 57, the control circuitry further 
configured to: 

check a remaining storage capacity of the user equipment; 
and 

if the remaining storage capacity is insufficient to record 
the multimedia asset, apply a deletion criterion to iden 
tify a stored multimedia asset to be deleted from the user 
equipment. 

62. The system of claim 61, wherein the deletion criterion 
comprises a date/time when a stored multimedia asset was 
last watched, a frequency with which a stored multimedia 
asset was accessed, a designation as “archived program, a 
rental conditions for the stored multimedia asset, a current 
availability of a stored multimedia asset from a server, a user's 
permission for deletion, or a combination thereof. 

63. The system of claim 61, the control circuitry further 
configured to notify a user if the remaining storage capacity 
remains insufficient after applying the deletion criterion. 
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64. The system of claim 57, the control circuitry further 
configured to cause the user equipment to record the multi 
media asset, if transmission capacity is insufficient for real 
time transmission of the equivalent multimedia asset from the 
at least one alternative source. 

65. The system of claim 64, wherein the transmission 
capacity includes at least one of a transmission bandwidth 
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from the at least one alternative source and a latency from the 
at least one alternative source. 

66. The system of claim 57 wherein the first source is 
different than the at least one alternative source. 


