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(57) ABSTRACT 

A content management (CM) system is provided to centrally 
control operation of one or more connected devices by 
issuing control requests and/or data requests. In some situ 
ations the connected device(s) include devices that control 
presentation of television programming-related content, 
such as digital video recorder (“DVR”) devices and media 
center devices, and in other situations may include other 
types of media devices and/or other electromechanical (“E/ 
M”) devices that may be centrally controlled, such as E/M 
devices for home automation that may operate indepen 
dently or in conjunction With the media devices. In some 
situations, the CM system communicates With the connected 
devices via a network and using appropriate protocol(s), and 
may be accessed remotely via a network so as to alloW a user 
to remotely operate the CM system. The CM system may 
further control searching, identi?cation, selection, and pre 
sentation of pieces of media content by the connected 

30, 2004. device(s). 
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SMART HOME CONTROL OF ELECTRONIC 
DEVICES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application claims the bene?t under 35 
U.S.C. § 119(e) of US. Provisional Patent Application Ser. 
No. 60/567,177, entitled “BROWSER FOR MULTI MEDIA 
CONTENT,” ?led Apr. 30, 2004, assigned to the same 
assignee as the present application, and Which is incorpo 
rated herein by reference in its entirety. 

[0002] The present application is also related to each of 
US. patent application Ser. No. (Attorney Docket 
No. 931086.405) entitled “Controlling One Or More Media 
Devices,” US. patent application Ser. No. (Attorney 
Docket No. 931086.406) entitled “Controlling Content Pre 
sentation,” and US. patent application Ser. No. 
(Attorney Docket No. 931086.407) entitled “NetWork-Ac 
cessible Control Of One Or More Media Devices,” each of 
Which is ?led concurrently and is hereby incorporated by 
reference in its entirety. 

TECHNICAL FIELD 

[0003] The present disclosure generally relates to tech 
niques for controlling media devices and/or other types of 
electronic devices. 

BACKGROUND INFORMATION 

[0004] Consumers in today’s society are provided With 
many different types of multimedia content. Indeed, it is 
often possible for any particular piece of information to be 
represented in the form of audio, television, text, video, still 
image, Internet Web page, or other multimedia format. 
Given the large amount of information available to consum 
ers and given the many different multimedia formats avail 
able, it is bene?cial to assist consumers in identifying, 
obtaining, and presenting pieces of multimedia content that 
may be of interest. 

[0005] In the current World of television, movies, and 
related media systems, many consumers receive television 
programming-related content via broadcast over a cable 
netWork to a television or similar display, With the content 
often received via a set-top box (“STB”) from the cable 
netWork that controls display of particular television (or 
“TV”) programs from among a large number of available 
television channels, While other consumers may similarly 
receive television programming-related content in other 
manners (e.g., via satellite transmissions, broadcasts over 
airWaves, over packet-sWitched netWorks, etc.). In addition, 
enhanced television programming services and capabilities 
are increasingly being provided to consumers, such as the 
ability to receive television programming-related content 
that is delivered “on demand” using Video on Demand 
(“VOD”) technologies (e.g., based on a pay-per-vieW busi 
ness model) and/or various interactive TV capabilities. Con 
sumers generally subscribe to services offered by a cable 
netWork “head-end” or other similar content distribution 
facility to obtain particular content, Which in some situations 
may include interactive content and Internet content. 

[0006] Consumers of content are also increasingly using a 
variety of devices to record and control vieWing of content, 
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such as via digital video recorders (“DVRs”) that can record 
television-related content for later playback and/or can tem 
porarily store recent and current content to alloW function 
ality such as pausing or reWinding live television. A DVR 
may also be knoWn as a personal video recorder (“PVR”), 
hard disk recorder (“HDR”), personal video station (“PVS”), 
or a personal television receiver (“PTR”). DVRs may in 
some situations be integrated into a set-top box, such as With 
Digeo’s MOXITM device, While in other situations may be a 
separate component connected to an STB and/or television. 
In addition, electronic programming guides (“EPGs”) are 
often made available to aid consumers in selecting a desired 
program to currently vieW and/or to schedule for delayed 
vieWing. Using an EPG and a DVR, a consumer can cause 
a desired program to be recorded and can then vieW the 
program at a more convenient time or location. 

[0007] As another example, the Internet has become a 
frequently used source of multimedia content. Consumers 
may obtain music doWnloads, pictures, audio or video clips, 
graphical or textual information, or other multimedia con 
tent by accessing suitable Web sites and doWnloading the 
desired piece(s) of multimedia content from the accessed 
Web site(s) 
[0008] HoWever, as the multimedia industry groWs and as 
additional types of content are increasingly being stored and 
made available to consumers, it is becoming increasingly 
dif?cult for consumers to effectively manage the content and 
the related capabilities of the various devices that are 
available to present the content or to control the content 
presentation. Moreover, the increase in number and types of 
media devices Within homes (e.g., televisions, handheld and 
desktop computing systems, stereos, speakers, cellphones, 
DVRs, STBs, etc.) makes the task of effectively presenting 
and otherWise managing the multimedia content even more 
dif?cult. For example, it is quite common for each consum 
er’s household to possess several remote controls, With each 
remote control being operative to control only its corre 
sponding media device. Thus, consumers are forced to 
familiariZe themselves With the features of each individual 
remote control, Which can become dif?cult or frustrating to 
a consumer as additional media devices (and their remote 
controls) are added to a household or Whenever such media 
devices are modi?ed or upgraded to other models and 
versions. Moreover, in some situations, various electronic 
devices in the household may not have associated remote 
controls or may otherWise require the consumer to actively 
operate their controls, Which similarly can lead to dif?culties 
and frustrations for the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a block diagram of an embodiment of a 
content management (“CM”) system environment in Which 
an embodiment of a content management system interacts 
With one or more other devices in the environment. 

[0010] FIG. 2 is a block diagram of an embodiment ofthe 
CM system and one of the other devices in the environment 
shoWn in greater detail. 

[0011] FIG. 3 is a block diagram illustrating an embodi 
ment of the CM system operating in conjunction With one of 
the other devices and a media server. 

[0012] FIG. 4 is a block diagram illustrating an embodi 
ment of the CM system that can be remotely accessed via a 
netWork. 
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[0013] FIG. 5 is a block diagram illustrating use of an 
embodiment of the CM system to control other types of 
devices in the CM environment. 

[0014] FIG. 6 is a ?owchart of an embodiment of a routine 
for operating an embodiment of the CM system. 

[0015] FIG. 7 illustrates an example embodiment of a 
GUI for a content management system. 

[0016] Non-limiting and non-exhaustive embodiments are 
described With reference to the ?gures, Wherein like refer 
ence numerals refer to like parts throughout the various 
vieWs unless otherWise speci?ed. 

DETAILED DESCRIPTION 

[0017] 1. Techniques are described beloW for managing 
various types of devices in 

[0018] various Ways, such as via a graphical user inter 
face (“GUI”) of a Content Management (“CM”) system 
executing on a computing device. In at least some 
embodiments, the CM system on the computing device 
interacts With various other content presentation con 
trol devices (e.g., STBs, DVRs, media center devices, 
etc.) and/or other media devices that store, present, 
control or otherWise manage content, and in some 
embodiments may interact With a variety of other types 
of electronic devices (Whether instead of or in addition 
to content presentation control devices and other media 
devices). In at least some such embodiments, the CM 
system acts as a “control point” for such other devices, 
such as by passing control requests to those devices 
(e.g., in response to user selections or other actions via 
the GM system GUI) and/or by retrieving data from 
those devices (e.g., for display in the CM system GUI 
to one or more users). Moreover, in at least some 
embodiments the underlying control logic (including 
business rules) for the other devices, information about 
current state of the other devices and/or content used by 
the other devices are maintained at the other devices, 
and if so may or may not be available to the CM system 
or the computing device. 

[0019] In at least some embodiments, at least some con 
tent being managed by the CM system via the other devices 
includes television programming-related content, such as 
With the CM system receiving and using EPG metadata 
information for the content (e.g., via interactions With an 
STB), While in other embodiments a variety of other types 
of content may be managed via the other devices. Moreover, 
control requests may take a variety of forms in various 
embodiments, and may vary based on a type of device being 
managed and/ or a type of content associated With the device, 
With example control requests including requests to record a 
television program, to playback recorded content, to request 
EPG metadata information so that the CM system can 
present the EPG information in the GUI or otherWise use the 
information, to tune a media device to a particular channel, 
and so forth. In addition, the CM system may further 
perform various other types of device interaction and con 
tent management functions, as described in greater detail 
beloW. 

[0020] In some embodiments, the CM system may control 
or otherWise communicate With one or more media devices 

using different communication protocols and/or interfaces. 
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Non-limiting examples of such communication protocols 
include Universal Plug And Play (“UPnP”), hypertext trans 
fer protocol (“HTTP”), or other suitable protocol(s). 

[0021] In some embodiments, the CM system may be used 
to control the presentation of content by the media devices. 
For example, the CM system may instruct (or otherWise 
control) a media device to search for and/or access one or 
more content repositories for desired content or to otherWise 
retrieve content from one or more content sources, such as 

from a media server device via a local area netWork shared 
by the media device and the CM system’s computing device. 
After the desired content is located from a suitable content 
repository, the CM system may control the manner in Which 
the media device(s) accesses and presents the content, such 
as via one or more other presentation devices (e.g., speakers, 
a stereo, a television display, a computing system display, 
etc.). 
[0022] In some embodiments, the CM system may also be 
remotely used or otherWise remotely accessed by a user in 
various Ways. Thus, Whether alternatively or additionally to 
physically using the CM system at the computing device, the 
user may remotely access the CM system in such embodi 
ments, such as via a netWork (e.g., the Internet), thereby 
giving the user the capability to remotely manage media 
devices. 

[0023] In some embodiments, the CM system may also 
interact With other electronic devices in a household, 
Whether alternatively or additionally to interacting With 
media devices. For instance, a “smart home” or “smart 
of?ce” may be provided Wherein the CM system controls 
electromechanical devices that are present, such as a heat 
ing, ventilation and air conditioning (“HVAC”) system, 
lighting, household appliances, or other types of devices. 
Thus, for example, if the user Wishes to Watch a recorded 
television program, the CM system may be used to activate 
playback of the recorded television program by a DVR, 
While the CM system is also used to control the lighting, 
temperature, drapes, etc. in the household so as to give the 
user an optimum environment for vieWing the television 
program, such as in a coordinated manner (e.g., based on a 
single instruction from the user, such as from a previously 
de?ned association and/or previously de?ned preferences). 

[0024] In some embodiments, the CM system may also 
provide a variety of other types of capabilities via a GUI to 
alloW one or more users to manage, directly or through other 

devices, various types of multimedia content (such as tele 
vision programming, photographs, music, video clips, audio 
clips, video games, etc.). Example embodiments of a CM 
system GUI and associated content management capabilities 
are described in further detail in US. patent application Ser. 
No. (Attorney Docket No. 931086.409), entitled 
“Time-Based Graphical User Interface For Television Pro 
gram Information,” and in US. patent application Ser. No. 

(Attorney Docket No. 931086.411), entitled “Main 
taining A Graphical User Interface State That Is Based OnA 
Selected Piece Of Content,” both ?led concurrently and 
assigned to the same assignee as the present application, and 
Which are each hereby incorporated by reference in their 
entirety. 

[0025] For illustrative purposes, some embodiments are 
described beloW in Which speci?c types of content are 
managed or otherWise controlled, such as directly by the CM 
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system or indirectly through one or more electronic devices, 
and in speci?c Ways via speci?c example embodiments of 
the CM system. However, the techniques can be used in a 
Wide variety of other situations, and the speci?c illustrative 
details discussed herein are not limiting. More generally, as 
used herein, multimedia “content” generally includes tele 
vision programs, movies and other video information 
(Whether stored, such as in a ?le, or streamed), photos and 
other images, music and other audio information (Whether 
stored or streamed), presentations, video/teleconferences, 
videogames, Internet Web pages and other data, and other 
similar video or audio content. 

[0026] Referring ?rst to FIG. 1, a netWork diagram illus 
trates an example use of an embodiment of the CM system 
in a home environment 395 for entertainment purposes, 
although the CM system could similarly be used in business 
or other non-home environments and for purposes other than 
entertainment. In this example, the home environment 
includes an STB or other media center 350 receiving exter 
nal content 36011 that is available to one or more consumers 

(not shoWn) in the home environment 395, such as television 
programming-related content 36011 or other multimedia con 
tent for presentation on a television 370. Hereinafter, the 
media center 350 Will be identi?ed for illustrative purposes 
as one example type of media device that can be controlled 
by or that can interact With the CM system, although other 
types of media devices and/or electronic devices may also be 
shoWn and described in speci?c examples. 

[0027] Other types of audio and/or video content could 
similarly be received by and/or stored by the media center 
350 and presented to the consumer(s) on the television 
and/ or optional other content presentation devices 380 (e.g., 
other televisions, a stereo receiver, stand-alone speakers, the 
displays of various types of computing systems, Wireless 
devices, a digital picture frame, etc.) in the home environ 
ment 395. 

[0028] The home environment 395 also includes an 
example computing system 300 suitable for executing an 
embodiment of the CM system, as Well as one or more 
optional other local computing systems and/or storage 
devices 390 With Which the computing system 300 can 
interact via local netWork 385 (e.g., a Wireless or Wired/ 
cabled LAN). In the illustrated embodiment, the computing 
system includes a CPU 305 or other processor(s), various 
I/O devices 310, storage 320, and memory 330, and the 
illustrated I/O devices include a display 311, a netWork 
connection 312, a computer-readable media drive 313, and 
other I/O devices 315 (e.g., a keyboard, a mouse, a pointing 
device, speakers, etc.). In some embodiments the computing 
system 300 may further interact With one or more external 
computing systems, not shoWn (e.g., via the World Wide 
Web or otherWise via the Internet), such as to receive 
additional external content 3601) and/ or other information or 
services. In addition, in an embodiment that Will be 
described beloW, the CM system can be accessed or other 
Wise operated remotely by a user via the Internet or other 
netWork. 

[0029] In the illustrated embodiment, the computing sys 
tem 300 interacts With the media center 350 in a variety of 
Ways (e.g., via a direct connection, as part of local netWork 
385, or as part of another netWork, not shoWn), including to 
receive information about current and/or future television 

Apr. 13, 2006 

programming-related content and/ or other content 36011. In 
this example, the information received by the computing 
system 300 includes EPG metadata information for televi 
sion programming-related content (e.g., from a cable net 
Work operator), and can further include a variety of other 
types of metadata for the content 360a, Whether from the 
cable netWork operator or other third-parties (e.g., from 
various external computing systems, not shoWn, such as via 
external content 3601)). This received content metadata is 
then stored in a content metadata database 322 (or other 
suitable data structure) in the illustrated embodiment for use 
by the CM system. 

[0030] An embodiment of the CM system 335 is executing 
in memory 330, and in at least some embodiments comprises 
softWare or other machine-readable instructions that can be 
executed by the CPU 305 or other processor. One example 
of the CM system 335 Would be a service application that 
runs in the background (e.g., to programmatically receive 
and handle requests), While in another example Would be an 
application program that runs in the foreground and controls 
an appropriate display device (e.g., to present a GUI of the 
CM system. The CM system may provide information about 
the available content to one or more users, such as via a GUI 
that is displayed on the display device 311 and/or on one or 
more of the content presentation devices 370 or 380 or other 
computing systems 390 (e.g., to one or more users in the 
home environment), and/or via information transmitted to 
remote users (not shoWn). For example, the CM system may 
provide some or all of the stored content metadata 322 to the 
users, and also alloW the users to manipulate the content in 
a variety of Ways (e.g., to select content for current presen 
tation, for future recording, etc.), as Well as in some embodi 
ments maintaining a state of the GUI as displayed informa 
tion changes. As the user provides instructions related to 
manipulation of the content, those content manipulation 
instructions are in the illustrated embodiment stored in a 
database 324 (or other suitable data structure) on storage 320 
for later retrieval and use by the CM system, and at least 
some such content manipulation instructions may addition 
ally in some embodiments be provided to the media center 
350 for use in actually performing the tasks to satisfy the 
manipulation instructions. In addition, in some embodi 
ments the CM system may also interact With other executing 
programs in order to provide additional information and/or 
functionality to the user(s), such as one or more optional 
executing other programs 339 in memory 330 or instead 
remote executing programs (not shoWn) on another com 
puting system. 
[0031] In the illustrated embodiment, the CM system does 
not itself present the external content 36011 to the user(s), 
instead interacting With the media center 350 to control the 
display of the content to the user via the TV 370 and/ or one 
or more of the other content presentation devices 380. 
HoWever, in other embodiments the CM system may instead 
receive some or all of the external content 360a, Whether via 
the media center 350 or instead directly from the source of 
that content, and if so could directly control the presentation 
of that content to the user(s) on the display device 311 and/or 
other content presentation device 370 or 380 or other 
computing system 390. Conversely, in the illustrated 
embodiment the computing system 300 and/or media center 
350 may have access to additional content, such as external 
content 3601) (e. g., from remote computing systems over the 
Internet), locally stored other content 3600 on storage 320, 
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and/or other locally accessible content (not shown), such as 
from one or more of the other computing systems/storage 
devices 390iif so, the computing system 300 may in some 
embodiments directly present some or all of that content to 
the user(s), such as on display device 311 (e.g., as part ofthe 
CM system GUI) and/or on one or more other content 
presentation devices 370 or 380 or other computing system 
390, While in other embodiments may present some or all of 
that content to the user(s) by instead interacting With the 
media center 350 to facilitate the presentation (e.g., by 
providing the additional content to be presented and/or 
associated instructions to the media center). As previously 
noted, the additional content may be content related to the 
external content 36011 but from another source (e.g., addi 
tional television-related programming, such as streamed or 
doWnloaded over a computer netWork) and/or multimedia 
content of other types (e.g., movies and other video infor 
mation, photos and other images, music and other audio 
information, presentations, video/teleconferences, videoga 
mes, Internet Web pages and other data, etc.). 

[0032] The functionality of the CM system may be 
accessed in various Ways in different embodiments. For 
example, some users may have physical access to the 
computing system 300, and if so may interact With the 
various I/O devices 310 to provide and/or receive informa 
tion. Alternatively or additionally, other users may use other 
client computing devices to remotely access the CM system, 
such as other local computing systems 390 or instead 
remotely (e. g., via the World Wide Web or otherwise via the 
Internet, such as by using Web services or other remote 
access capabilities provided by the CM system). Such 
remote users may use softWare or other functionality pro 
vided on the client computing systems (not shoWn), such as 
a broWser, to interact With the CM system. In other embodi 
ments, users may receive functionality and/or information 
from the CM system indirectly via interactions With one or 
more other devices, such as the media center 350, Which 
may directly receive that functionality or information from 
the CM system before providing it to the users. 

[0033] For example, in some embodiments the computing 
system 300 and/or one of more of the computing systems 
390 is a cellphone (e.g., a smartphone) or other mobile or 
handheld device With communications capabilities (e.g., a 
Pocket PC computer, a PDA, an electronic organiZer, etc.), 
and if so the user may use that device to manage content in 
various Ways. In such embodiments, the communications 
betWeen the cellphone or other device and other computing 
systems and devices in the example home environment may 
occur in various manners. For example, some devices may 
support various types of local communication mechanisms 
(e.g., Wireless communications via Bluetooth, Wi-Fi, direct 
infrared, etc.) and/or communication mechanisms that may 
be used remotely (e.g., if the device supports Internet access, 
such as via GPRS and using HTTP or WAP, via Web services 
over HTTP, or instead using a standard telecommunications 
link for exchanging voice and other audio information), and 
may further support various communication and messaging 
protocols (e.g., UPnP, Home Audio Video Interoperability 
(or “HAVI”), etc.). When a device supports both local and 
remote communication mechanisms, the device may further 
be con?gured to seamlessly sWitch betWeen local and 
remote communications as appropriate, such as to automati 
cally use local communications When they are available and 
to use remote communications otherWise, or instead may use 
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various communications as directed by the user. Remote 
communications may be appropriate, for example, When the 
device is remote from the home environment (e.g., outside 
a building that contains the home environment, not shoWn, 
such as at signi?cant distances), such as to perform some or 
all data exchange via Internet access and/or using voice 
commands over a standard telecommunication link. In addi 
tion, various types of devices may have varying communi 
cations abilities, and thus devices in various embodiments 
may use different forms of communication for a single type 
of information exchange. 

[0034] When a user uses a cellphone or other mobile or 
handheld device to manage content, various types of infor 
mation may be exchanged in various Ways. For example, 
softWare to implement at least a portion of the CM system 
on the device and/or to interact With a remote executing CM 
system may be preinstalled on the device When provided to 
the user (e.g., by the distributor of the device) and/or may be 
doWnloaded to the device after the user has the device (e. g., 
as an executable ?le from another local computing system to 
Which the device has a physical or Wireless connection, or 
directly from a remote Web site if the device supports 
Internet access). EPG and/or other types of metadata may 
similarly be provided to the device in various Ways, such as 
via Internet access to a local computing system (e.g., com 
puting system 300) and/or a remote computing system, or 
instead from a local computing system and/or media center 
device 350 via local communication mechanisms. Com 
mands and other information from the user may similarly be 
provided from the device to computing systems and other 
devices in the home environment in various Ways, including 
via Internet access and/ or local communication mechanisms. 

[0035] Computing system 300 is merely illustrative and is 
not intended to limit the scope of the present invention. For 
example, the computing system may instead be comprised 
of multiple interacting computing systems or devices, and 
may be connected to other devices that are not illustrated, 
including through one or more netWorks such as via the 
World Wide Web (“Web”) or otherWise via the Internet. 
More generally, the computing system 300 and/or the other 
computing systems 390 may each comprise any combination 
of hardWare or softWare that can perform the described 
techniques, including (Without limitation) desktop or other 
computers, netWork devices, Internet appliances, PDAs, 
cordless and other Wireless phones, cellphones, devices With 
Walkie-talkie and other push-to-talk capabilities, personal/ 
digital video recorders, pagers, electronic organiZers, tele 
vision-based systems and various other consumer products 
that include appropriate inter-communication and comput 
ing capabilities. In addition, the functionality provided by 
the CM system may in some embodiments be distributed in 
additional systems, and the CM system may have multiple 
components that each provides a portion of the functionality 
of that system. Similarly, in some embodiments the func 
tionality of some of the illustrated systems may not be 
provided and/or other additional functionality may be avail 
able. 

[0036] While various items are illustrated as being stored 
in memory or on storage While being used, these items or 
portions of them can be transferred betWeen memory and 
other storage devices, such as for purposes of memory 
management and data integrity. Alternatively or addition 
ally, in other embodiments some or all of the softWare 
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system (or portions of it) may execute in memory on another 
device and communicate With the illustrated computing 
system via inter-computer communication. Some or all of 
the system and/or data structures (e.g., portions of a data 
base, such as one or more tables or vieWs or portions thereof) 
used by the system may also be stored (e.g., as software 
instructions or structured data) on a computer-readable 
medium, such as a hard disk, a memory, a computer netWork 
or other transmission medium, or a portable media article 
(e.g., a CD, DVD or ?ash memory device) to be read by an 
appropriate drive or via an appropriate connection. Some or 
all of the system and data structures can also be transmitted 
via generated data signals (e.g., by being encoded in a carrier 
Wave or otherWise included as part of an analog or digital 
propagated signal) on a variety of computer-readable trans 
mission mediums, including Wireless-based and Wired/ 
cable-based mediums, and can take a variety of forms (e.g., 
as part of a single or multiplexed analog signal, or as 
multiple discrete digital packets or frames). Such computer 
program products may also take other forms in other 
embodiments. Accordingly, one or more embodiments may 
be practiced With other computer system con?gurations. 

[0037] FIG. 2 shoWs an embodiment of the CM system 
335 and media center 350 in more detail, including illus 
trating interactions betWeen the tWo. For the purposes of 
brevity and simplicity of explanation, only certain elements 
of the CM system 335 and/or the media center 350 are 
shoWn and described herein. 

[0038] In various embodiments, the media center 350 may 
comprise a DVR, STB, PVR, or other media device. The 
media center 350 may also be a “standalone” device, such as 
a Replay TV or TiVo device (as illustrative examples), or 
may be an integrated device that includes multiple types of 
capabilities, such as Digeo’s MOXITM device or devices 
provided by many multiple service operators (“MSOs”), as 
illustrative examples. The media center 350 may include one 
or more processors (not shoWn) and a data store 206. The 
data store 206 may store a variety of different types of data, 
including but not limited to, external content 360a, infor 
mation received from the CM system 335 (including com 
mand and request information), state information, process 
ing information, or other type of computer-readable 
information. 

[0039] In the illustrated embodiment, the media center 350 
includes one or more services 200, including a TV Watching 
service and jukebox service in the example of FIG. 2, that 
provide various functionalities and capabilities of the media 
center 350. These service 200 may also include a commu 
nication service 202, such as a UPnP service and/or a HTTP 
service in an example embodiment, Which is used for 
communication With the CM system 335 and optionally 
other devices. For example, in some embodiments the 
communication service 202 may be implemented as a UPnP 
daemon that runs in the background. 

[0040] In the illustrated embodiment, the media center 350 
exposes access to its services 200 via one or more applica 

tion program interfaces (“APIs”) 204iby exposing its 
services via the API 204, external systems (such as the CM 
system 335) may communicate With the API 204 (e.g., via 
API function calls) to access, use, or otherWise interact With 
the functionality provided by the services 200. Alternatively 
or additionally, the CM system 335 may communicate 
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directly With any of the services 200 Without communicating 
via the API 204, such as by transmitting control instructions 
in a manner similar to a remote control device (not shoWn) 
for the media center 350. In some embodiments, the CM 
system 335 communicates With the media center 350 via the 
API 204 using one or more suitable protocols 208. Non 
limiting examples of a protocol 208 include UPnP, HTTP, a 
custom protocol, or any other protocol that is suitable to 
alloW tWo or more devices to communicate With one another, 
including higher-level protocols based on other communi 
cation protocols (e.g., by using Web service calls over 
HTTP). For the sake of completeness, a general description 
of the UPnP protocol is provided next. 

[0041] By Way of general discussion, the UPnP architec 
ture alloWs devices to connect seamlessly and to simplify the 
implementation of netWorks in home and corporate envi 
ronments. The UPnP architecture offers pervasive peer-to 
peer netWork connectivity of PCs of all form factors, intel 
ligent appliances, and/or Wireless devices. The UPnP 
architecture is a distributed, open netWorking architecture 
that leverages TCP/IP and the World Wide Web to enable 
seamless proximity netWorking in addition to control and 
data transfer among netWorked devices in the home, of?ce, 
and everyWhere in betWeen. 

[0042] The UPnP architecture enables data communica 
tion betWeen any tWo devices under the command of a 
suitable control device on the netWork. The UPnP architec 
ture supports Zero-con?guration, netWorking, and automatic 
discovery for a breadth of device categories from a Wide 
range of vendors, Whereby a device may dynamically join a 
netWork, obtain an IP address, announce its name, convey its 
capabilities upon request, and learn about the presence and 
capabilities of other devices. UPnP netWorking involves the 
folloWing steps: 
[0043] 1. Discovery: Given an IP address, the ?rst step in 
UPnP netWorking is discovery. When a device (e.g., the 
media center 350, other content presentation devices 380, 
other computing systems 390, and so forth) is added to the 
netWork, the UPnP discovery protocol alloWs that device to 
advertise its services to control points on the netWork (e.g., 
the media center 350 and/or the CM system 335 of the 
computing system 300). 
[0044] 2. Description: The next step in UPnP netWorking 
is description. After a control point has discovered a device, 
the control point may knoW very little about the device. For 
the control point to learn more about the device and its 
capabilities, or to interact With the device, the control point 
retrieves the device’s description from a uniform resource 
locator (“URL”), for example, provided by the device in the 
discovery message. The UPnP description for a device may 
be expressed in XML and may include, for instance, manu 
facturer information like the model name and number, serial 
number, manufacturer name, URLs to vendor-speci?c Web 
sites, etc. The description may also include a list of any 
embedded devices or services (e.g., the services 200), as 
Well as URLs for control, eventing, and presentation. For 
each service, the description may include a list of the 
commands or actions that the service responds to, and 
parameters or arguments for each action; the description for 
a service 200 may also include a list of variables, Which may 
model the state of the service at run time, and Which may be 
described in terms of their data type, range, and event 
characteristics. 
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[0045] 3. Control: The next step in UPnP networking is 
control. After a control point has retrieved a description of 
the device, the control point may send actions to a device’s 
service. One technique to perform this is for a control point 
to send a suitable control message to a control URL for the 
service (provided in the device description). Control mes 
sages may also be expressed in XML using the Simple 
Object Access Protocol (“SOAP”) or other suitable format. 

[0046] 4. Event noti?cation: The next step in UPnP net 
Working is event noti?cation, or “eventing”. A UPnP 
description for a service includes a list of actions that the 
service responds to and a list of variables that model the state 
of the service at run time. The service publishes updates 
When these variables change, and a control point may 
subscribe to receive this information. The service publishes 
updates by sending event messages. Event messages contain 
the names of one of more state variables and the current 
value of those variables. 

[0047] 5. Presentation: The next step in UPnP networking 
is presentation. If a device has a URL for presentation, then 
the control point may retrieve a page from this URL, load the 
page into a Web broWser, and depending on the capabilities 
of the page, alloW a user to control the device and/or vieW 
device status. The degree to Which each of these may be 
accomplished depends on the speci?c capabilities of the 
presentation page and device. 

[0048] Various additional details related to the UPnP pro 
tocol are available in “Understanding Universal Plug and 
Play: White Paper”, available at http://WWW.upnp.org/doWn 
load/UPNP_UnderstandingUPNP.doc, Which is hereby 
incorporated herein by reference in its entirety. 

[0049] While the UPnP protocol is described herein as one 
of the protocols 208 that may be used on the local netWork 
385 (Which communicatively couples the computing system 
300 to the media center 350 and/or to other devices in the 
home environment 395, other types of protocols may be 
used, such as HTTP, a custom protocol, or any suitable 
combination of protocols. 

[0050] In the illustrated embodiment, the CM system 335 
includes a GUI 210, a core module 212, a data store 214, a 
data manager 216, and one or more gateWay modules 218. 
The GUI 210 may present EPG and/or other multimedia 
metadata information, controls, or other tools and function 
ality to alloW a user to vieW, arrange, manipulate, or to 
otherWise manage and control content, media devices (e.g., 
the media center 350, the other content presentation devices 
380, etc.), and/or other electronic devices. An example of the 
GUI 210 is illustrated as GUI 100 in FIG. 7, and additional 
examples are disclosed in the other patent applications 
identi?ed above. 

[0051] In the illustrated embodiment, the core module 212 
serves as the underlying control engine for the CM system, 
such as to generate or otherWise provide control requests and 
data requests (e.g., in response to instructions from the GUI, 
such as based on user selections of controls and other user 

actions). For example, the core module 212 may generate 
requests for EPG metadata, recording status information, 
multimedia content metadata, or other data related to the 
operation of the media center 350, and then provide the data 
to the GUI 210. Such data may be stored in a local data store 
214 (e.g., at least a portion ofthe storage 320 ofFIG. 1, such 
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as that holds an SQL or other relational database) and/or 
other data repository or data structure, such as after it is 
retrieved or otherWise obtained from the media center 350 or 
other source. In addition, in this illustrated embodiment, a 
data manager 216 cooperates With the core module 212 to 
manage the How of data to, from, and Within the CM system 
335, such as to provide an interface to the data store (e.g., by 
acting a database server for a database portion of the data 

store). 
[0052] The control requests generated by the core module 
212 may be sent to the media center device 350 to control 
or otherWise manage the device, such as requests to record 
a certain program at a certain time, to play back a recorded 
program, to turn ON/OFF, and so forth. The core module 
212 may also generate control and data requests directed 
toWards other devices, such as the content presentation 
devices 380, other computing systems 390, and/or any other 
device in the home environment 395 that is communica 
tively coupled to or otherWise associated With the CM 
system 335. The core module 212 may also control or 
otherWise manage other operational features of the CM 
system 335, including communications, data storage/pro 
cessing/management, and other operations. 

[0053] In at least some embodiments, the CM system 335 
physically or logically communicates With the media center 
350 via the local netWork 385, Which may comprise an 
Ethernet netWork connection or other type of netWork 
(Whether Wired and/or Wireless). In particular, at least some 
such communications may include the CM system 335 
invoking or otherWise accessing the API 204 of the media 
center 350 in order to control or otherWise manage one or 
more of the services 200 of the media center 350 that are 
exposed via the API, such as via the UPnP Service 202 that 
is made available via a netWork connection. In at least some 
embodiments, there may also be one or more other netWorks 
38511 that the CM system 335 uses to communicate With 
other devices, such as the devices 380, systems 390, and/or 
other devices and systems, such as by using one or more 
communication protocols 20811. The netWorks 385a and the 
protocols 208a may be the same or different than the 
netWork 385 and the protocol 208, respectively. 

[0054] In at least some embodiments, the CM system 335 
further includes one or more gateWay modules 218 to 
facilitate communication With other device. For example, a 
different gateWay module 218 may be provided for each 
corresponding type of media center 350 or for other type of 
external devices/systems in communication With the CM 
system 335, such as to use APIs provided by that type of 
device and/or to use one or more communication protocols 

supported by that type of device. Thus, each gateWay 
module 218 may communicate With one or more corre 

sponding external devices using an appropriate protocol(s) 
208 and/or 208a, such as by Way of an interface 220 of that 
gateWay module. For example, When the protocol 208 in use 
is UPnP, a gateWay module 222 corresponding to the media 
center 350 may include a UPnP interface 220 such that calls 
to the media center’s API 204 using the UPnP protocol are 
passed through the UPnP Service. Additional details regard 
ing communicating betWeen the CM system 335 and exter 
nal devices Will be discussed beloW. 

[0055] In addition, in some embodiments the CM system 
335 has an extensible architecture that alloWs additional 
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gateway modules to be added as appropriate. Thus, as 
additional media devices and/or other external devices are 
added to the home environment 395, one or more corre 
sponding new gateway modules 218 may be installed or 
modi?ed in the CM system 335. Moreover, certain gateway 
modules 218 may be deactivated or removed if their corre 
sponding external device(s) is replaced, disconnected, or 
otherwise discontinued from use. The capability to add, 
remove, and/or modify the gateway modules 218 provides a 
convenient and scalable technique to centrally manage or 
otherwise centrally control a plurality of connected devices, 
without having to perform substantive modi?cations to the 
underlying hardware and/or software of such devices or of 
the CM system. 

[0056] As described above, many media centers 350 pro 
vide an API 204 that exposes services 200 of the media 
centers, thereby providing the CM system 335 with a 
mechanism to use to control or otherwise access these 
services 200 without having to perform hardware and/or 
software modi?cations on the media centers 350. In some 
types of media centers 350 and/or with other types of media 
devices, however, certain modi?cations may be performed 
in at least some embodiments to improve the interaction 
between the CM system 335 and the media center 350. For 
example, to implement a “silent operation” mode when the 
CM system 335 is being used, the media center 350 of an 
embodiment may be designed and/or con?gured to be able 
to suppress on-screen displays or messages that typically 
arise in response to direct interactions with the media 
centeriif so, interactions initiated from the CM system 335 
may instead cause such displays or messages to be passed to 
the CM system 335 for display within the GUI 210 or for 
other handling as appropriate. Similarly, other types of 
information that may be provided by the media center in 
situations other than in response to direct interactions (e.g., 
messages related to con?icts that are detected, such as 
related to more programs to be simultaneously recorded 
and/or presented than can be handled by the media center, 
and to resolution options for the con?icts) may instead be 
directed to the CM system 335 as part of such a “silent 
operation” mode, such as for appropriate handling by the 
CM system 335 (e.g., by providing con?ict resolution 
instructions from the CM system to the media center, such 
as in response to user instructions via the GUI 210). 

[0057] As previously discussed, both the CM system 335 
and the media center 350 may be nodes on the same network 
in at least some embodiments, such as in the examples of 
FIGS. 1-2isuch inter-connection allows for device discov 
ery, command control, data retrieval, or other operations 
pertaining to the communication protocol used and/or per 
taining to a speci?c function being performed. In addition, 
the CM system 335 may connect to other external devices 
and/or content sources in various ways, including over the 
same network. Moreover, the CM system 335 may obtain 
metadata (e.g., EPG information and/or metadata for other 
types of multimedia content) and/or other information of 
interest from connected devices in various ways. For 
example, in a ?rst scenario (“scenario I’’), the CM system 
335 requests the metadata from the media center 350, while 
in a second scenario (“scenario 2”) the CM system 335 
requests the metadata from an external source as part of 
external content 3601) (although the CM system 335 may 
still retrieve other types of information (e.g., scheduling 
data) from the media center 350 in scenario 2). In both 

Apr. 13, 2006 

scenarios 1 and 2, the protocol for the connection between 
the CM system 335 and the media center 350 (and/or 
between the CM system 335 and some other media device) 
may be UPnP, UPnP and HTTP, only HTTP, some other 
protocol, a custom protocol, or any suitable combination 
thereof. Examples of both of the connection scenarios are 
provided below: 

[0058] As an example involving connection scenario 1, 
the CM system 335 uses a suitable protocol (e.g., UPnP, 
HTTP, etc.) to communicate with the media center 350 for 
device discovery, command interface, data retrieval, and 
other operations via the local network 385. The data retrieval 
may include the EPG metadata information, which may be 
acquired by the media center 350 in various ways (e. g., from 
a MSO head-end via a DOCSIS modem). The media center 
350 makes the EPG data available to the CM system 335 as 
part of the data retrieval in the speci?ed protocol. 

[0059] As an example involving connection scenario 2, 
the media center 350 does not provide EPG or other mul 
timedia content metadata to the CM system 335, and thus the 
CM system 335 has a second connection to retrieve the 
metadata, such as involving a network connection to retrieve 
the metadata from an external data source (e.g., using 
XMLTV for EPG metadata). The CM system 335 is also 
capable of aggregating data from multiple sources, including 
data provided from media devices, Internet data, and other 
data from various other data sources. 

[0060] One example implementation of the media center 
350 includes an integrated media device that uses connec 
tion scenario 1 and the UPnP protocol. The integrated media 
device uses a UPnP-based communication service (e.g., the 
communication service 202 on the media center 350) for 
communications between the CM system 335 and the API 
204 using the UPnP protocol. The speci?c functions that are 
exposed through the UPnP communication service may vary 
from one media device to another based on what is available 
in the underlying API 204 and on the speci?c implementa 
tion of the UPnP service. In the CM system 335, the UPnP 
interface 220 of the gateway module 222 translates com 
mand and data requests from the core module 212 into the 
UPnP protocol, and then passes the requests to the UPnP 
communication service 202 on the media center 350. The 
UPnP interface 220 also passes data received from the media 
center 350 via the UPnP service 202 to the core module 212 
in an appropriate format. The data retrieval from the media 
center 350 may includes EPG metadata or other metadata. 

[0061] Another example implementation of the media 
center 350 includes a standalone media device that uses 
connection scenario 2, with a ?rst connection between the 
media center 350 and the CM system 335 (e.g., using UPnP) 
and with a second connection between the CM system 335 
and another data source for external content 3601) (e.g., 
using HTTP protocol). In this example, the ?rst connection 
to the media center 350 may, for example, use the UPnP 
protocol for device discovery and the HTTP protocol for the 
command interface and data retrieval (of scheduling data), 
while the second connection to the external data source may, 
for example, obtain EPG and/or other metadata using the 
HTTP protocol for data retrieval. To enable such commu 
nications, one of the other gateway modules 218 of the CM 
system may contain both UPnP and HTTP interfaces 220, or 
the CM system may instead use two gateway modules that 
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each support one of the UPnP and HTTP communication 
protocols, With the one or more gateway modules acting in 
a manner previously described. In addition, a URL or other 
netWork address information for an external source of EGP 
and/ or other information may be obtained by the CM system 
in various, such as based on a prede?ned con?guration for 
the CM system and/or dynamically from the media center 
350. 

[0062] In the above examples, the external content 3601) 
has been described as optionally including EPG metadata 
and/ or other multimedia content metadata. In other embodi 
ments, the external content 3601) may also include various 
other types of content, such as promotional types of mate 
rials for users (e.g., a trailer for a movie, extra content such 
as deleted scenes, etc.). For example, the GUI 240 may 
provide capabilities to alloW the user to request some 
promotional materials and/or the ability to select additional 
services (e.g., providing additional content), such as for a 
fee. 

[0063] FIG. 3 is a block diagram illustrating an embodi 
ment of the CM system 335 operating in conjunction With 
the media center 350 (and/ or other media device) and one or 
more other media servers 302. In this embodiment, the CM 
system 335 may instruct the media center 350 to search for 
or otherWise obtain media content of interest from one or 
more of the media servers, such as by providing indications 
of the content of interest and/ or of one or more of the media 
servers. In response, the media center 350 may contact one 
or more suitable media servers 302 (e.g., media servers 
indicated by the CM system), obtain indications of pieces of 
media content available from the media server(s) (e.g., a 
playlist or other multimedia content listing 304), and pro 
vide indications of at least some of the content (e.g., the 
playlist or other content listing 304) to the CM system 335, 
such as for display in the GUI 210. For example, if the CM 
system requested information about speci?ed pieces of 
media or types of media content, the media center may in 
some embodiments provide only indications of matching 
pieces of media (if any), While in the other embodiments 
may provide all of the identi?ed media piece indications for 
analysis by the CM system. In addition, if a media server 
does not provide a playlist or other multimedia content 
listing, the media center may in some embodiments generate 
such a content listing after obtaining the indications of the 
available media pieces from the media server, and/ or the CM 
system may create one or more such playlists (e.g., if the 
information received from the media center does not include 
those playlists). A content listing may include various meta 
data associated With the pieces of media content, such as 
title, author, creation date, ?le siZe, media type, format, 
resolution, and/or other characteristics. 

[0064] After the CM system receives indications of avail 
able media from the media center, the CM system may 
specify to the media center to play or otherWise present one 
or more of the media pieces, such as based on selections 
made by a user based on a playlist or other information 
presented in the GUI, With the media center performing the 
indicated operation (e.g., by presenting a piece of media 
content on an associated presentation device, not shoWn, 
such as after obtaining the media piece from an appropriate 
media server, or instead by directing an appropriate media 
server to cause the media piece to be presented, Whether 
itself or via an associated presentation device). In addition, 
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the media center may in some embodiments retrieve and 
store pieces of media content from one or more such media 
servers, such as after receiving an instruction to present 
those media content pieces or instead When initially gath 
ering information about media content pieces that are avail 
able from media servers. 

[0065] In the example embodiment of FIG. 3, the media 
server device(s) 302 may comprise any type of suitable data 
repository that may store media content of possible interest 
(e.g., photographs, audio ?les (such as MP3 ?les), video 
clips, movies, songs, Internet Web page content, graphics 
and text, video games, advertisements, or other types of 
multimedia content), including devices such as one or more 
hard disk drives of a computer, servers, databases, mass 
storage units, tape decks, CDs, DVDs, ?oppy disks, and/or 
other type of persistent or non-persistent storage unit. In 
some embodiments, the media server(s) 302 may be located 
in the same household or premises as the other components 
of the home environment 395, While in other embodiments 
the media server(s) 302 may be located remotely from the 
home environment 395 and be accessible via a netWork such 
as the Internet, Whether instead of or in addition to one or 
more local media servers. The media server(s) 302 may be 
accessible by the media center 350 by Way of a netWork 306, 
such as an internal netWork (e.g., an Ethernet or LAN 

connection) and/or an external netWork (e.g., the Internet), 
and may further comprise Wireless and/or Wired/cabled 
connections. The media server(s) 302 may communicate 
With the media server(s) 302 using one or more suitable 
communication protocols, such as the communication pro 
tocols described herein or other protocols or combinations 
thereof. 

[0066] In some embodiments, the media server(s) 302 
may further be communicatively coupled or otherWise 
accessible to the computing system 300, Whether instead of 
or in addition to a connection 306 to the media center. In 
such embodiments, the CM system 335 may thus commu 
nicate directly With the media server(s) 302 Without the 
media center 350, such as via a netWork 307 betWeen the 
CM system 335 and the media server(s) 302 that uses one or 
more suitable protocols. As With the netWork 306, the 
netWork 307 may comprise an internal netWork (e.g., an 
Ethernet or LAN connection) or an external netWork (e.g., 
the Internet), and may further comprise Wireless and/or 
hardWire connections. 

[0067] In at least some embodiments, a user may use the 
GUI 210 to instruct the CM system 335 to search a particular 
media server 302 and/or to search for a particular piece of 
media content. For example, a search ?eld in the GUI 210 
may alloW a user to create a customiZed search for music 
having a speci?c genre. The core module 212 of the CM 
system 335 then passes this search request to an appropriate 
gateWay module 218, Which transmits the request to the 
media center 350 using the local netWork 385 and a suitable 
protocol 208. 

[0068] The media center 350 then performs a search of 
media server(s) based on the criteria provided by the user. 
Various techniques may be used by the media center 350 to 
perform a search. In one example implementation, the media 
center 350 may poll each media server 302 via the netWork 
306 to determine Whether each media server 302 contains 
pieces of media or other content that match the search 



US 2006/0080408 A1 

criteria. In such an implementation, each media server 302 
may return a playlist 304 that lists pieces of media that ?t the 
search criteria. The playlist 304 is then provided by the 
media center 350 to the CM system 335. 

[0069] In another example implementation, the media 
server(s) 302 may return a playlist 304 or other content 
listing that contains indications of all of their available 
stored media. Thereafter, the media center 350 may parse or 
otherWise process the playlist 304 to obtain a resulting list of 
only media that ?t the search criteria. The resulting list is 
then provided by the media center 350 to the CM system 
335. In yet another embodiment, the media center 350 may 
provide the playlist 304 of all available stored media to the 
CM system 335, and the CM system 335 may process the 
playlist 304 so that only the pieces of media that ?t the 
search criteria are displayed on the GUI 210. The contents 
of the playlist 304, Whether listing all of the pieces of media 
in the media server(s) 302 or a subset thereof, may be 
presented on the GUI 210 and/or on a display coupled to the 
media center 350 (such as on a screen of the television 370 
or on a display of the media center 350). In another 
embodiment, the CM system 335 may communicate directly 
With the media server(s) 302 via the netWork 307 to obtain 
a playlist 308 of available media at the media server(s) 302. 
The playlist 308 may comprise a list of all available media 
or a list of available media having certain criteria, such as 
user-de?ned criteria. The contents of the playlist 308 may 
then be displayed by the core module 212 on the GUI 210 
of the CM system 210. 

[0070] Thereafter, the user may operate the GUI 210 to 
select a piece of media content from the playlist 304 or 308 
so as to cause the selected piece of media content to be 
played back or otherWise presented. For example, if the user 
selects a particular song for playback from the playlist 304 
or 308 using the GUI 201 (including perhaps specifying a 
particular content presentation device 380 to play back the 
song), the CM system 335 communicates this request to the 
media center 350. The media center 350 receives this request 
from the CM system 335 via the netWork 385, obtains a copy 
of the requested song from the appropriate media server 302, 
and sends the copy of the song to the speci?ed content 
presentation device 380 for playback. Alternatively, the 
media center 350 may request the media server 302 to 
provide the copy of the song directly to the speci?ed content 
presentation device 380 for playback. 

[0071] In addition, in at least some embodiments the CM 
system 335 may be remotely accessed by a user, such as via 
the Internet or other netWork. This remote access capability 
alloWs the user to use the CM system 335 to remotely 
control content presentation control devices accessible to the 
CM system (e. g., to program the media center 350 to record 
a program, to vieW and manipulate EPG or other metadata, 
to turn a home appliance ON or OFF, to activate or deacti 
vate parental control settings, and various other functions 
that may be performed by using the CM system 335 to 
control the media center 350, content presentation devices 
380, and/or other computing devices 390), Without neces 
sarily being present in the household environment 395 and 
physically using the computing device 300 that provides the 
CM system 335. Accordingly, FIG. 4 is a block diagram 
illustrating an embodiment of the CM system 335 that may 
be remotely accessed via a netWork. 
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[0072] The illustrated embodiment of the CM system 335 
in FIG. 4 includes a remoting facade 400 or other suitable 
component or layer to support tWo-Way communication. 
While the remoting facade 400 may in some embodiments 
merely provide access to other elements 212-222 of the CM 
system such as Were described With respect to FIG. 3, in the 
illustrated embodiment the remoting facade provides a 
higher-level interface to those CM system elements that is 
better suited for communications 402 With other elements of 
the computing device 300. In some embodiments, the com 
munications 402 are performed using Microsoft’s Net 
remoting, With the remoting facade 400 being a Net object 
that is exposed to other processes and/or components using 
the .Net remoting communications 402, While in other 
embodiments a variety of other types of remote procedure 
call (“RPC”) or similar intercommunication mechanisms 
may instead be used. In addition, the illustrated embodiment 
of the computing device 300 includes a Web server 404, 
Which may be separate from or part of the CM system 335. 
The Web server 404 includes a Web service 414 that exposes 
the remoting facade 400 to a netWork 416 (e.g., a Wireless 
and/or Wired/cabled hardWire netWork, such as the Internet, 
a WAN, a LAN, a telecommunications company netWork, 
and/or other type of netWork). 

[0073] The illustrated Web server 404 further includes a 
Web application 406, Which in at least some embodiments 
comprises an Active Server Page (“ASP”) ASP.Net Web 
application that provides a Web GUI front-end for the CM 
system 335. The Web GUI may be provided alternatively or 
additionally to the GUI 210 of FIG. 3, such as to provide 
remote users on the netWork 416 With capability to access 
and use the CM system 335 via the Web GUI While local 
users access and use the CM system 335 via GUI 210. The 
Web application 406 in the illustrated embodiment includes 
Cascade Style Sheets (CSS) 408 that may be used to provide 
?exibility and ease in generating and changing the look 
and-feel of the Web GUI, ASPX pages 410 to support its 
operation, and code 412 to provide communication betWeen 
the Web application 406 and the remoting facade 400 of the 
CM system 335 via .Net remoting communication 402. In 
other embodiments, a separate Web GUI may instead not be 
provided, such as if remote users receive the same GUI 210 
as Would local users. In addition, in some embodiments the 
Web GUI may be tailored or customiZed to support various 
types of devices (e.g., by varying formatting and/or amount 
of data provided), such as devices With limited display area, 
connection speed and/or processing poWer (e.g., cellphones 
and other handheld or mobile devices, such as smartphones). 

[0074] The Web GUI and associated functionality pro 
vided by the Web application 406 and the Web service 414 
are provided by the netWork 416 to one or more remote 
devices 418 in the illustrated embodiment. A suitable com 
munication protocol may be used on the netWork 416 to 
alloW communication betWeen these elements and the 
remote device(s) 418, including (Without limitation) HTTP, 
HTTPS, SOAP, and/or other communication protocols. 
Examples of a remote device 418 may include various types 
of mobile devices (e.g., a laptop, PDA, cellular telephone, 
Blackberry, GPS device, or other mobile Wireless device) as 
Well as stationary computing devices (e.g., a personal com 
puter (PC), Workstation, and so forth). 

[0075] The illustrated embodiment of the remote device 
418 includes a Web broWser 420 or other type of broWser or 
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application that is suitable to communicate with the Web 
server 404 and/or render the Web GUI provided by the Web 
application 406. For instance, the user may use the Web 
browser 420 to access an interactive Web page and/or Web 
site where the Web GUI is provided and accessible to allow 
the user to enter (or view) commands and data, or instead 
may use a CM application 422 to communicate with a Web 
service 414 provided by the Web server 404 using a suitable 
protocol (e.g., HTTP and SOAP). While the illustrated 
embodiment of the remote device includes both a Web 
browser 420 and a CM application 422 (which in the 
illustrated embodiment includes a Web service gateway 
module 424, such as a plug-in module for the CM applica 
tion), in other embodiments a remote device may include 
only one such access mechanism. In this example embodi 
ment, the user may generate control requests and data 
requests using the Web GUI rendered by the Web browser 
420, with such requests then communicated by the Web 
service gateway module 424 to the Web service 414, which 
in turn communicates the requests to the remoting facade 
400 so that the appropriate operations may be performed by 
the elements 212-222 of the CM system 335 to ful?ll the 
requests. In addition, while not illustrated here, in other 
embodiments the Web browser 420 may execute a Web page 
from Web application 406 containing an embedded appli 
cation (e.g., using ActiveX, s Java applet, client-side Java 
Script, etc.) that provides at least a portion of the CM system 
functionality and that can interact with Web service 414. 

[0076] While various embodiments of the CM system 335 
have been described in the context of controlling media 
devices (such as the media center 350) in connection with 
media presentation, in at least some embodiments use of the 
CM system 335 may be extended to operations and/or 
devices that are alternative or additional to media devices. 
One example of such additional use of the CM system 335 
is in connection with home automation or a “smart home.” 
For example, in a “smart home” embodiment illustrated with 
respect to FIG. 5, a home environment 395 includes one or 
more other electromechanical devices that are coupled or 
otherwise accessible to the CM system 335 and that may be 
controlled by the CM system. In particular, a plurality of 
electromechanical devices 500 of various types are present 
in the home environment in the illustrated embodiment, with 
examples of the electromechanical (E/M) devices including 
lighting systems, HVAC systems, security systems, auto 
mated drapes, automated wall panels that may be raised/ 
lowered or retracted/extended, telephones, appliances, and 
various other E/M devices. 

[0077] Some E/M devices 500 may have their own asso 
ciated processor(s) and/or communication capability (e.g., 
“intelligent” E/M devices), and may be networked to the 
media center 350, to the other computing systems 390, 
and/or to the CM system 335 via respective communication 
networks 504, 502, and 506. The communication networks 
504, 502, and 506 may comprise networks similar to the 
networks 385 and 38511 described previously above and may 
carry communications based on one or more suitable pro 

tocols (e.g., UPnP, HAVI, HTTP, etc.). With intelligent E/M 
devices 500, the CM system 335 may directly communicate 
control requests and data requests directly to such devices 
via the network 506, without necessarily having to commu 
nicate through some other intelligent device in order to 
initiate an action. 
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[0078] With less intelligent E/M devices 500, an interme 
diate controlling device is used as an interface between the 
CM system 335 and such E/M device(s). For example, 
automated drapes may not have their own associated pro 
cessor and/or communication interface. Rather, these auto 
mated drapes may have an electromechanical actuator that 
may be controlled by the computing system 390 or by some 
other intelligent controlling mechanism, such as via a con 
nection provided by the network 502. Therefore, for such 
less intelligent E/M devices 500, the CM system 335 may 
communicate with the computing system 390 via the net 
work 385a and the protocol 20811, with the computing 
system 390 in turn interacting with the appropriate E/M 
devices via the network 502. 

[0079] In some embodiments, operation of at least some of 
the E/M devices 500 may be correlated or otherwise tied to 
media presentation. For instance, if the user wishes, to watch 
a movie, various other devices may be controlled in a 
coordinated manner to facilitate that media presentation 
(e.g., to set a certain room temperature, lighting level, 
deactivation of a telephone by directing incoming calls to 
voicemail, etc.). Moreover, in some situations a user may 
further desire to start cooking popcorn or a piZZa in the oven. 
Therefore, the media center 350 (which initiates playback of 
the movie) under control by the CM system 335 may 
communicate the playback-related information and/ or com 
mands (e.g., date and time at which playback will occur, 
requests to perform some action, or other commands or 
information) to the appropriate E/M devices 500 and/or to 
the computing systems 390, or the CM system 335 may 
instead directly interact with those E/M devices 500 to effect 
the desired results. The appropriate E/M devices 500 will 
then respond as directed, such as to reduce the lighting 
levels, deactivate the telephone, begin cooking popcorn, and 
so forth. 

[0080] Thus in the embodiment described above, context 
information may be maintained across these multiple types 
of E/M devices 500, the media center 350, the other com 
puting systems 390, and/or the CM system 335. Maintaining 
such context insures, for instance, that certain devices are 
not activated or deactivated when they should not be. For 
example, by maintaining context (e.g., knowing that the 
media center 350 is presently controlling presentation of a 
recorded movie), an inappropriate action is not taken (e.g., 
opening all the drapes and windows to let excessive amounts 
of light and noise into the home environment 395). 

[0081] Moreover in some embodiments resources may be 
shared between the various devices of FIG. 5. For example, 
state information may be shared between the various devices 
so that they know the state of each other, thus allowing 
devices to optimiZe or time their operation based on the 
status of the other devices. As another example, certain user 
interfaces, data repositories, communication interfaces, net 
works, or other elements may be shared by the various 
devices, so that each device need not necessarily provide 
their own of these elements. Data re-use and data sharing 
may be implemented to reduce instance of repetitive data 
generation, memory accesses, or other redundancy. 

[0082] FIG. 6 is a ?owchart 600 of an embodiment of a 
routine for operating the CM system 335. The routine begins 
at step 602, where connection with one or more external 
devices is established based on one or more communication 
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protocols. For instance, at least some such other devices may 
be previously known to the CM system (e.g., based on prior 
interactions), While other devices may be dynamically iden 
ti?ed (e.g., via UPnP discovery, description, etc. steps as 
described previously above). 

[0083] At step 604, the CM system 335 next sends a data 
request to a connected device (e.g., based on a connection 
and protocol established in step 602 for that device), such as 
to a media device (e.g., the media center 350), other com 
puting system(s) 390 and/or one or more external data 
sources. The data request may be sent in response to user 
input via a GUI displayed to a user (not shoWn) or inde 
pendently by the CM system 335 (e.g., as part of a startup 
routine to obtain metadata for use With such a GUI). At step 
606, the CM system receives the requested data, Which may 
then be presented on a GUI at step 608 (e.g., for viewing 
and/or manipulation by the user). 

[0084] In the illustrated embodiment, the routine next 
continues to step 610 to send a control request to a connected 
device (e.g., based on a user selection via the GUI after the 
user has seen the requested data), although in other embodi 
ments the routine may continue instead to step 616. For 
instance, the user may have revieWed a returned listing of 
recorded media and issued a control request for a selected 
one of the listed pieces of media to be played back. The 
connected device then initiates performance of the requested 
operation(s) based on the control request, such as is illus 
trated here at step 612 for the sake of convenience, Which 
may include interactions With one or more other presentation 
devices. For instance, if the control request is a request to 
play back a piece of recorded media, the media center 350 
may provide the recorded media to the television 370 for 
presentation thereon. Alternatively or additionally, the con 
nected device may perform the requested operation directly. 
For instance, if the connected device is an intelligent HVAC 
system and the control request is a request to reduce room 
temperature, the HVAC system may directly change a ther 
mostat. 

[0085] At a step 614, the CM system 335 optionally 
receives status data or other feedback from the connected 
device based on its performance of the control request, With 
the status data then presented to the user in the GUI at step 
608. For instance, the status data may indicate that a 
television program is being recorded, playback is completed, 
insufficient memory space is available, the connected device 
has been turned ON or OFF, and so forth. At step 616, the 
CM system 335 then monitors for additional or subsequent 
control and/or data requests, such as from the GUI and/or 
from remote users via programmatic requests (e. g., via Web 
service 414). The CM system continues to monitor for these 
requests until a request is detected at step 618, With the 
routine then returning to steps 604 or 610 respectively to 
perform corresponding data or control requests. 

[0086] In some embodiments, the functionality provided 
by the routine discussed above may be provided in alterna 
tive Ways, such as being split among more routines. Simi 
larly, in some embodiments the illustrated routine may 
provide more or less functionality than is described, such as 
When the amount of functionality that is provided is altered. 
In addition, While various operations may be illustrated as 
being performed in a particular manner (e.g., in serial or in 
parallel) and/or in a particular order, in other embodiments, 
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the operations may be performed in other orders and in other 
manners. In addition, in some embodiments certain opera 
tions may be embodied in softWare or other computer 
readable instructions stored on a computer-readable 
medium, such as softWare stored in the memory 330 of the 
CM system 335 of FIG. 1. 

[0087] FIG. 7 illustrates an example of information and 
capabilities provided by an embodiment of the CM system, 
and in particular illustrates various features of an example 
GUI, including a variety of information and user-selectable 
controls. While speci?c layouts and formats are shoWn in 
FIG. 7, such speci?c details are not intended to be limiting 
or exhaustive. Similarly, While specify types of devices are 
illustrated as being currently controlled or otherWise man 
aged via the GUI, a variety of other types of content 
presentation control devices and other media devices, as 
Well as other electronic devices, may similarly be associated 
With and managed via the GUI in other embodiments. 

[0088] The example GUI 100 embodiment illustrated in 
FIG. 7 is displaying program listing information for live TV 
in a vieW area 140, With the displayed listings initially based 
on a current time 195. The TV listings in the vieW area 140 
are initially shoWn in a grid format, With columns of the grid 
corresponding to successive time units of thirty minutes 
each and With each roW corresponding to a different TV 
channel that may shoW one or more TV programs during the 
displayed time period. The GUI also includes a variety of 
other areas, including a menu bar 105 With dropdoWn 
menus, primary content-type navigation tabs 110, secondary 
content-type-speci?c navigation tabs 115, a vieW control 
area 125 that includes vieW and ?lter controls 120 and time 
controls 130, a detail area 150, and a status control sidebar 
area 170 that includes virtual remote control functionality 
160 and a user-focused content summary area 165. While 
not illustrated here, in some embodiments the GUI may 
further have a status bar display area along the bottom of the 
GUI beloW the detail area and status control sidebar area. 

[0089] The vieW control area 125 also includes a ?rst 
timebar that corresponds to a relatively long ?rst time period 
at a ?rst time scale (Which is selected based in part using 
time controls 130) and that may in certain situations display 
limited information about content (although in this example 
the ?rst timebar does not display any limited information 
about any television programs or other content), While the 
vieW area 140 illustrates detailed information about content 
for a relatively short second time period at a second time 
scale, With a second timebar rendered at the top of the vieW 
area 140. 

[0090] The example GUI 100 also illustrates a variety of 
controls and information 505-545 in the status control 
sidebar area 170, such as to provide virtual remote control 
capabilities in order to control recording of content on 
multiple devices (e.g., multiple devices With DVR capabili 
ties) and/ or presentation of content on multiple devices (e. g., 
multiple televisions). For example, the illustrated sidebar 
area contains multiple user-selectable device control tabs 
505, With each tab representing a device that can be con 
trolled, such as With respect to presenting content and/or 
recording or otherWise obtaining content for later presenta 
tion. In this example, tWo television devices are available to 
Which live or previously recorded content can be directed, 
With the “Main TV” device currently selected as indicated 
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by tab 50511. The current content information section 520 
indicates that “The Simpsons” television programming is 
currently being directed to the “Main TV” television device 
for presentation, While other content (not shoWn) may be 
being directed to the “Bedroom” television device. In some 
embodiments, controls may be sent directly to the device 
being controlled (e. g., by directing the “Main TV” television 
device to change channels), While in other embodiments one 
or more intermediate devices may be involved in the con 
trols (e.g., by directing an STB, not shoWn, to control live 
television content sent to the currently selected television 
device and/or by directing a DVR, not shoWn, to direct 
recorded television content sent to the currently selected 
television device). Moreover, in some embodiments one or 
more such intermediate devices may each be able to interact 
With and/or control multiple presentation devices, such as to 
have a single STB and/or DVR control content being 
provided to tWo television devices (e.g., by using a MOXI 
device that provides such functionality). 
[0091] Content to be directed to a currently selected 
device may be selected in various Ways. For example, 
user-selectable channel controls 540 are shoWn for manipu 
lating a current channel, and in other embodiments other 
controls (e.g., user-selectable numeric buttons, not shoWn) 
may be available for specifying a particular channel. In 
addition, in the current embodiment various program listing 
information for live TV is shoWn in a separate vieW area in 
grid format, and additional information is displayed in the 
detail area for a “Who Wants to Be a Millionaire” television 
program that is currently selected in the vieW areaiin this 
embodiment, a user-selectable “Watch NoW” control in the 
detail area may be selected to cause the currently selected 
program to be directed to the currently selected television 
device, and similar functionality may be available for some 
or all of the television programs indicated in the vieW area 
(e. g., via a pop-up menu). The illustrated embodiment of the 
sidebar also includes a user-focused content summary area 
515 related to upcoming recordings and previously recorded 
programs, and While a display of previously recorded pro 
grams in section 515 is not illustrated here, a displayed 
previously recorded program may be selected for current 
presentation on the currently selected television device (e.g., 
via instructions sent to a DVR or other storage device on 

Which that program is stored). 

[0092] A playlist section 510 is also shoWn in the illus 
trated embodiment, although no content is displayed in this 
example for a current playlist. In at least some embodiments, 
content of various types may be selected for inclusion in one 
or more such playlists, and content displayed in a playlist in 
section 510 may similarly be selected for current presenta 
tion on the currently selected television device (e.g., via 
instructions sent to a DVR or other storage device on Which 

that program is stored). In the illustrated embodiment, 
content in playlists may include various forms of content, 
such as video information (e.g., television programming), 
digital music, photos and other images, etc. In some embodi 
ments, the device that is currently selected for control may 
affect the information in the playlist section in various Ways, 
such as to select a current playlist based on a current device 
being controlled (e.g., based on the type of device, such as 
to select a playlist having video information When the device 
being controlled is a television device) and/or to enable 
content for current selection only if appropriate for the 
currently selected device (e.g., to disable video or image 
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information if the currently selected device is a speaker, but 
to alloW video, images and music to be presented on at least 
some types of television devices, such as based on capabili 
ties of the device). 

[0093] The illustrated embodiment of the sidebar control 
area also includes a variety of other controls related to 
content being presented and to other types of user instruc 
tions that may be provided. For example, various user 
selectable controls may affect the type of content being 
presented from among various sources, such as live televi 
sion programming (e.g., from a cable company or satellite 
provider), a menu or other functionality from a DVR (e.g., 
a MOXI device), and a ticker on at least a portion of the 
display of the currently selected television device (e.g., With 
headline neWs, such as from a cable company or from a 

provider associated With the DVR). Various interactivity 
controls 530 may further alloW the user to make various 
selections, such as from a menu or from among multiple 
options. Various controls 535 may also be used to control the 
presentation of content, such as to pause presentation, skip 
backWard, skip forWard (When available, such as With other 
than live content) and reWind or fast forWard, as Well as to 
provide an instruction to record content that is currently 
being presented. One or more specialiZed controls 545 may 
also be provided, such as to correspond to functionality that 
may be available on only certain devices, such as on certain 
types of STBs and/or DVRs. 

[0094] While various exemplary details have been pro 
vided, the described techniques may be used in a variety of 
other Ways. In addition, the described techniques are appli 
cable to architectures other than a set-top box architecture or 
architectures based upon the MOXITM system, for instance. 
For example, an equivalent system and applications may be 
developed for other DVRs and STBs. The methods and 
systems discussed herein are applicable to differing proto 
cols, communication media (optical, Wireless, cable, etc.) 
and devices (such as Wireless handsets, electronic organiZ 
ers, personal digital assistants, portable email machines, 
game machines, pagers, navigation devices such as GPS 
receivers, etc.), and other devices are able to be controlled 
or to control other devices in the manner described herein. 
In addition, data structures discussed above may be struc 
tured in different manners, such as by having a single data 
structure split into multiple data structures or by having 
multiple data structures consolidated into a single data 
structure. Similarly, in some embodiments illustrated data 
structures may store more or less information than is 
described, such as When other illustrated data structures 
instead lack or include such information respectively, or 
When the amount or types of information that is stored is 
altered. 

[0095] Several speci?c protocols have been identi?ed and 
described herein for providing communication capabilities 
betWeen different devices. Various other mechanisms may 
be used to alloW computers (or other devices) and executing 
softWare applications to interact. For example, remote pro 
cedure call (“RPC”) protocols alloW a program on one 
computer to cause a program on another computer to be 
executed, and various object-oriented and other architec 
tures such as CORBA (“Common Object Request Broker 
Architecture”), DCOM (“Distributed Component Object 
Model”), Java RMI (“Remote Method Invocation”), Jav 
aSpaces, Jini, and JXTA provide similar capabilities. In 








