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(57) ABSTRACT 

A user interface is implemented on a client device remote 
from a host device. The host device operates an application 
program that implements a user interface, such as an elec 
tronic programming guide or a guide for a personal video 
recorder, that permits a user to control at least one target 
device. The host device transfers to the client device an iden 
tification of at least one scene. In general, a scene defines an 
abstract layout for at least one screen display of the user 
interface. The client device generates at least one screen 
display for the scene based on its interpretation of the scene. 
The client device then displays the screen as an implementa 
tion of the user interface. Thereafter, a user initiates, using the 
client device, an operation to control the target device. In 
response, the target device performs the operation. The host 
device may also display information at a client device. For 
example, the host device may transmit information about a 
media currently playing at the client device. 
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METHODS AND APPARATUS FOR 
RENDERING USER INTERFACES AND 
DISPLAY INFORMATION ON REMOTE 

CLIENT DEVICES 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of U.S. patent 
application Ser. No. 10/391,116, filed Mar. 17, 2003, entitled 
“Methods and Apparatus For Implementing A Remote Appli 
cation Over A Network. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention is directed toward the field of 
network Software and devices, and more particularly towards 
rendering user interfaces and displays on devices remote from 
a host device. 
0004 2. Art Background 
0005 Prior art techniques exist to “remote' applications. 
In general, a remote application is an application that runs on 
a first computer but provides the functionality of the applica 
tion to a second computer (e.g., implements a user interface) 
remote from the first computer. Remote application tech 
niques have been used in client—server environments, 
wherein the application programs are stored on a server, and 
the client computers accesses the server to obtain functional 
ity from the applications. The X Windows environment 
remotes applications such that thin client computers, or ter 
minals, access a computer, such as a server, over a network to 
obtain the application's functionality at the terminals. For 
example, a server may host a word processing application. 
The thin client computer or terminal communicates with a 
server to operate the word processing program. The applica 
tion program, running on the server, implements the user 
interface at the local computer for the underlying application 
program. 
0006. One issue that arises when implementing remote 
applications is that the remote applications require specific 
knowledgeabout the display characteristics of the client com 
puter or terminal. If the client-server environment has many 
client computers, then the remote application must know the 
requirements of each client computer. This limits the types of 
devices or computers that the remote application can Support, 
or significantly increases complexity of the server Software to 
support the various types of devices. Therefore, it is desirable 
to develop Software that permits a remote application to oper 
ate on a client computer or device without requiring the 
remote application to have any knowledge of the client's 
configuration. 
0007 Typically, applications implement a user interface 
using a user interface tool kit, sometimes referred to as a 
widget set, a rendering engine, and underlying hardware to 
display the user interface. The application provides param 
eters to the user interface tool kit based on specifics of the 
application. For example, some applications define buttons, 
toolbars, menus, etc. for use with the application. The user 
interface toolkit provides specific layout information for the 
application requirements. For example, the user interface tool 
kit may specify placement of the buttons, toolbars and menus 
used in the application. This layout is sometimes referred to as 
a logical layout of the user interface. The rendering engine, 
which receives the logical layout from the user interface tool 
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kit, defines how to translate the logical layout to a physical 
representation for rendering on an output display. For 
example, if the remote computer display is a graphics display, 
then the rendering engine may convert digital data to RGB 
data for storage in a frame buffer for rendering on the output 
display. The user interface hardware may include, foragraph 
ics display, a frame buffer, graphics processor and raster scan 
display for rendering pixel data. 
0008 Typically, to remote an application, the application 
and user interface tool kit software are run on the remote 
computer (i.e., the computer running the remote application). 
The local computer (i.e., the computer providing the user 
interface) includes the rendering engine and display hard 
ware. An interface between the remote computer and local 
computer defines specific parameters for displaying informa 
tion on the local computer (e.g., Screen resolution, graphics or 
textual display, color palettes Supported, etc.). Using this 
interface, the remote application specifies a logical layout 
supported by the physical rendering of the local client. For 
example, the remote application may specify, in a logical 
layout, the toolbar at the top of the output display. In order to 
ensure that the toolbar is readable, the remote application 
knows the overall resolution of the output display on the local 
client. The rendering engine at the local client translates the 
data for the toolbar, and stores the graphics data in the frame 
buffer at the local client. The contents of the frame buffer are 
thereafter rendered on the local client's output display. 
0009 Internet technology uses markup languages and 
Web browsers to display Web applications on local computer 
displays. Using Web browser technology, the application run 
ning on the web server does not need to know the specifics of 
the client display characteristics. However, the application 
logic is typically tuned to a specific display resolution, par 
ticularly if the web page contains graphic information. Often 
times Web applications specify to the user at the local com 
puter a viewing resolution for the Web site because the Web 
application was designed for that specific resolution. Thus, 
Web technology still requires the application to have specific 
knowledge of the display characteristics of a computer that 
displays Web pages. In addition, user interfaces on the Web 
are very disconnected, so as to require splitting the applica 
tion logic between the server and the client (e.g., JavaScript). 
Alternatively, the Web applications are not very smooth and 
interactive applications. Although Web technology may be 
useful because most users view the information from desktop 
or notebook computers with a pre-defined resolution, the 
technology is not effective for use in Systems that integrate 
devices with different types of displays. Accordingly, it is 
desirable to develop a remote application technology that 
permits using local client displays for remote applications 
regardless of the type of display at the local client. It is also 
desirable to develop applications to utilize remote user inter 
faces and remote display of information. 

SUMMARY OF THE INVENTION 

0010. A user interface is implemented on a client device 
remote from a host device. In one embodiment, the client 
device comprises a portable electronic device that includes a 
graphical display. The host device operates an application 
program that implements a user interface that permits a user 
to control at least one target device. For example, the user 
interface may comprise an electronic programming guide to 
control a television or a guide for a personal video recorder. In 
other embodiments, the user interface comprises an interface 
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to control a media playback device. The host device transfers 
to the client device an identification of at least one scene. In 
one embodiment, the host and client devices communicate 
over a wireless network. In general, a scene defines an 
abstract layout for at least one screen display of the user 
interface. The client device generates at least one screen 
display for the scene based on its interpretation of the scene. 
The client device then displays the screen as an implementa 
tion of the user interface. Thereafter, a user initiates, using the 
client device, an operation to control the target device. In 
response, the target device performs the operation. 
0011. In other embodiments, the host device displays 
informationata client device. For this embodiment, the client 
device receives information from the host device for display 
at the client device. The client device may have an LCD or a 
graphical user interface. The host device may transmit infor 
mation about media currently playing at the client device. For 
example, the host device may comprise a media server and the 
client device may comprise a playback device (e.g., CD 
player). For this application, the host device transmits infor 
mation about the music playing at the playback device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012 FIG. 1 illustrates a media space configured in accor 
dance with one embodiment of the present invention. 
0013 FIG. 2 illustrates one embodiment for integrating 
devices into a single media space. 
0014 FIG. 3 is a block diagram illustrating one embodi 
ment for implementing a remote application. 
0015 FIG. 4 is a block diagram illustrating an example 
abstract scene layout. 
0016 FIG. 5 is a block diagram illustrating one embodi 
ment for implementing an abstract scene with widgets. 
0017 FIG. 6 illustrates an example screen display gener 
ated for a graphics display. 
0018 FIG. 7 illustrates an example screen display gener 
ated for a liquid crystal display (LCD’). 
0019 FIG. 8 is a block diagram illustrating a further 
embodiment for implementing a remote application. 
0020 FIG. 9 is a block diagram illustrating another 
embodiment for implementing a remote application. 
0021 FIG. 10 is a block diagram illustrating one embodi 
ment for implementing widget-based controllers for the 
remote user interface of the present invention. 
0022 FIG. 11 is a block diagram illustrating one embodi 
ment for providing a model for a user interface. 
0023 FIG. 12 is a block diagram illustrating another 
embodiment for a remote application. 
0024 FIG. 13 is a flow diagram illustrating one embodi 
ment for a method to remote an application. 
0025 FIG. 14 is a flow diagram illustrating one embodi 
ment for implementing a user interface from a remote appli 
cation. 
0026 FIG. 15 illustrates an example user interface for a 
television implemented on a client device. 
0027 FIG. 16 illustrates one embodiment for rendering a 
user interface of an audio application on a client device. 
0028 FIG. 17 illustrates an application for the remote 
display of media information from a media server to an A/V 
receiver. 

DETAILED DESCRIPTION 

Media Convergence Platform: 
0029. A media convergence platform provides an efficient 
and easy way for one or more users to manage and playback 
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media within a “media space.” As used herein, a “media 
space' connotes one or more media storage devices coupled 
to one or more media players for use by one or more users. 
The integration of media storage devices and media players 
into a single media space permits distributed management 
and control of content available within the media space. 
0030 FIG. 1 illustrates a media space configured in accor 
dance with one embodiment of the present invention. As 
shown in FIG. 1, the media space 100 includes “n” media 
storage devices 110, where “n” is any integer value greater 
than or equal to one. The media storage devices 110 store any 
type of media. In one embodiment, the media storage devices 
110 store digital media, Such as digital audio, digital video 
(e.g., DVD, MPEG, etc.), and digital images. The media 
space 100 also includes “m' media players 120, where “m' is 
any integer value greater than or equal to one. In general, the 
media players 120 are devices suitable for playing and or 
viewing various types of media. For example, a media player 
may comprise a stereo system for playing music or a televi 
sion for playing DVDs or viewing digital photos. 
0031. As shown in FIG. 1, the media storage devices 110 
are coupled to the media players 120. The media storage 
devices 110 and the media players 120 are shown in FIG. 1 as 
separate devices to depict the separate functions of media 
storage and media playback; however, the media players may 
perform both the storage and playback functions. For 
example, a media player may comprise a DVD player that 
includes a hard drive for the storage and playback of digital 
video. In other embodiments, the storage of media and the 
playback/viewing of media are performed by separate 
devices. For this embodiment, the media players 120 play 
back content stored on the media storage devices 110. For 
example, a video clip Stored on media storage device “1” may 
be played on any of the applicable “m' media players 120. 
0032. The storage devices 110 and media players 120 are 
controlled by management component 130. In general, man 
agement component 130 permits users to aggregate, organize, 
control (e.g., add, delete or modify), browse, and playback 
media available within the media space 100. The manage 
ment component 130 may be implemented across multiple 
devices. The media space of FIG. 1 shows a plurality of users 
140 to depict that more than one user may playback/view 
media through different media players. The system Supports 
playback of different media through multiple media players 
(i.e., the system provides multiple streams of media simulta 
neously). The users 140, through management component 
130, may also organize, control, and browse media available 
within the media space. The management component 130 
provides a distributed means to manage and control all media 
within the media space. 
0033 FIG. 2 illustrates one embodiment for integrating 
devices into a single media space. For example, system 200, 
shown in FIG. 2, may be a home media system. For this 
embodiment, the media space 200 includes at least one per 
sonal video recorder (“PVR)—media server 210 (i.e., the 
media space may include many media servers). The media 
server 210 stores media for distribution throughout the media 
space 200. In addition, the media server 210 stores system 
Software to integrate the components of the media space, to 
distribute media through the media space, and to provide a 
user interface for the components of the media space. The 
PVR-media server 210 may also include one or more televi 
sion tuners and Software to record television signals on a 
storage medium. 
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0034. As shown in FIG. 2, the PVR-media server 210 is 
coupled to different types of media players, including one or 
more televisions (e.g., television 250) and one or more media 
players (e.g., audio and video playback devices). Such as 
playback device 240. The media playback device may com 
prise AVR receivers, CD players, digital music players (e.g., 
MP3), DVD players, VCRs, etc. For this embodiment, the 
PVR-media server 210 is also coupled to one or more media 
managers 280 and to external content provider(s) 290. 
0035. For this embodiment, the PVR-media server 210 
executes software to perform a variety of functions within the 
media space. Thus, in this configuration, the PVR-media 
server 210 operates as a “thick client.” A user accesses and 
controls the functions of the media convergence platform 
through a system user interface. The user interface utilizes the 
thick and thin clients, as well as some media players (e.g., 
television 250 & media playback device 240). In one embodi 
ment, the user interface includes a plurality of interactive 
screens displayed on media player output devices to permit a 
user to access the functionality of the system. A screen of the 
user interface includes one or more items for selection by a 
user. The user navigates through the user interface using a 
remote control device (e.g., remote control 260). The user, 
through use of a remote control, controls the display of 
screens in the user interface and selects items displayed on the 
screens. A user interface permits the user, through use of a 
remote control, to perform a variety of functions pertaining to 
the media available in the media space. 
0036. The components of the media convergence platform 
are integrated through a network. For example, in the embodi 
ment of FIG. 2, the devices (e.g., PVR-media server 210, 
television 250, remote control 260, media player 240 and 
media manager 280) are integrated through network 225. 
Network 225 may comprise any type of network, including 
wireless networks. For example, network 225 may comprise 
networks implemented in accordance with standards, such as 
Ethernet 10/100 on Category 5, HPNA, Home Plug, IEEE 
802.11x, IEEE 1394, and USB 1.1/2.0. 
0037 For the embodiment of FIG. 2, one or more thin 
Video clients may be integrated into the media space. For 
example, a thin video client may be coupled to PVR-media 
server 210 to provide playback of digital media on television 
250. A thin video client does not store media. Instead, a thin 
video client receives media from PVR-media server 210, and 
processes the media for display or playback on a standard 
television. For example, PVR-media server 210 transmits a 
digital movie over network 225, and the thin video client 
processes the digital movie for display on television 250. In 
one embodiment, the thin video client processes the digital 
movie “on the fly” to provide NTSC or PAL formatted video 
for playback on a standard television. A thin video client may 
be integrated into a television. 
0038. The media convergence platform system also 
optionally integrates one or more thin audio clients into the 
media space. For example, a thin audio client may receive 
digital music (e.g., MP3 format) from PVR-media server 210 
over network 225, and may process the digital music for 
playback on a standard audio system. In one embodiment, the 
thin audio client includes a small display (e.g., liquid crystal 
display “LCD) and buttons for use as a user interface. The 
PVR-media server 210 transmits items and identifiers for the 
items for display on the thin audio client. For example, the 
thin audio client may display lists of tracks for playback on an 
audio system. The user selects items displayed on the screen 
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using the buttons to command the system. For example, the 
thin audio client Screen may display a list of albums available 
in the media space, and the user, through use of the buttons, 
may command the user interface to display a list of tracks for 
a selected album. Then, the user may select a track displayed 
on the Screen for playback on the audio system. 
0039. The media manager 280 is an optional component 
for the media convergence platform system. In general, the 
media manager 280 permits the user to organize, download, 
and edit media in the personal computer “PC” environment. 
The media manager 280 may store media for integration into 
the media space (i.e., store media for use by other components 
in the media space). In one embodiment, the media manager 
280 permits the user to perform system functions on a PC that 
are less Suitable for implementation on a television based user 
interface. 
0040. The media space may be extended to access media 
stored external to those components located in the same gen 
eral physical proximity (e.g., a house). In one embodiment, 
the media convergence platform system integrates content 
from external sources into the media space. For example, as 
shown in FIG. 2, the PVR-media server 210 may access 
content external to the local network 225. The external con 
tent may include any type of media, Such as digital music and 
Video. The media convergence platform system may be 
coupled to external content 290 through a broadband connec 
tion (i.e., high bandwidth communications link) to permit 
downloading of media rich content. The external content may 
be delivered to the media convergence platform system 
through use of the Internet, or the external content may be 
delivered through use of private distribution networks. In 
other embodiments, the external content may be broadcasted. 
For example, the media server 210 may access external con 
tent 290 through a data casting service (i.e., data modulated 
and broadcast using RF, microwave, or satellite technology). 

Remote Applications: 

0041 As used herein, a “remote application' connotes 
Software, operating on a device other than a local device, used 
to provide functionality on a local device. As described 
herein, the techniques of the present invention do not require 
the remote application to possess pre-existing information 
about the characteristics of the local display device (e.g., 
display resolution, graphics capabilities, etc.). 
0042. In one embodiment, the software system separates 
the user interface (“UI) application logic from the UI ren 
dering. In one implementation, the system defines user inter 
face displays in terms of “abstract scenes. In general, an 
abstract scene is a layout for a screen display, and it consists 
of logical entities or elements. For example, an abstract scene 
may define, for a particular display, a title at the top of the 
display, a message at the bottom the display, and a list of 
elements in the middle of the display. The scene itself does not 
define the particular data for the title, message and list. In one 
implementation, the software comprises pre-defined scenes, 
UI application logic, a scene manager, and UI rendering 
engine. In general, pre-defined scenes describe an abstract 
layout in terms of logical entities for a UI display. Typically, 
the application logic determines the scene and provides data 
to populate the scene based on the logical flow of the appli 
cation. For example, a user may select a first item displayed 
on the current UI display. In response, the application logic 
selects, if applicable, a new abstract scene and data to popu 
late the new scene based on the user selection. 
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0043. The application logic is implemented independent 
of the scene and the UI rendering. The application logic 
selects a scene descriptor, to define an abstract layout, in 
terms of the abstract elements. The application logic then 
populates the logical elements with data, and transfers the 
abstract layout (Scene descriptors) with data to the display 
client. A scene manager, running on the local client, interprets 
the scene descriptors based on the display capabilities of the 
display client. For example, if the display for a display client 
is only capable of displaying lists, then the scene manager 
translates the scene with data to display only lists. This trans 
lation may result in deleting some information from the scene 
to render the display. The scene manager may convert other 
logical elements to a list for display on the LCD display. The 
UI rendering engine renders display data for the scene with 
display elements particular to the output display for the dis 
play client. The display elements include display resolution, 
font size for textual display, the ability to display graphics, 
etc. For example, if the output device is a television screen, 
then the UI rendering engine generates graphics data (i.e., 
RGB data) suitable for display of the scene on the television 
screen (e.g., proper resolution, font size, etc.). If the output 
display is a liquid crystal display (“LCD), the UI rendering 
engine translates the scene logical entities to a formatsuitable 
for display on the LCD display. 
0044. A user interface implementation that separates the 
UI application logic from the UI rendering has several advan 
tages. First, the application logic does not require any infor 
mation regarding the capabilities of the output display. 
Instead, the application logic only views the UI display in 
terms of logical entities, and populates data for those logic 
entities based on user input and logical flow of the user 
interface. Second, this separation permits a graphical 
designer of a user interface system to easily change the scenes 
of the user interface. For example, if a graphical designer 
desires to change a scene in the user interface, the graphical 
designer only changes the mapping from abstract to physical 
layout of the scene. During runtime, the application logic 
receives the revised scene descriptor, populates the revised 
scene descriptor with data via slots, and transmits the scene 
descriptor with data to the local client. Software on the local 
client determines those display elements to display the scene 
based on the device's display. Thus, a change to the scene 
does not require a change to the display elements particular to 
each output display because the conversion from the scene to 
the display elements occurs locally. 
0045. In one embodiment, the media convergence plat 
form permits implementing user interface Software remote 
from a device. In one implementation, the application logic is 
executed on a device remote from the device displaying a user 
interface. The device displaying the user interface contains 
the UI rendering software. For this implementation, the data 
and Scenes for a user interface (e.g., Scene descriptors) exist 
on a remote device. Using this implementation, the scene 
interface (interface between the scene descriptors and the 
application logic) is remote from the device rendering the 
display. The remote device (e.g., server) does not transfer 
large bitmaps across the network because only scene descrip 
tor information with data is transferred. This delineation of 
functions provides a logical boundary between devices on a 
network that maximizes throughput over the network. In 
addition, a remote device hosting the application logic does 
not require information regarding display capabilities of each 
device on the home network. Thus, this implementation 
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pushes the UI rendering software to the device rendering the 
images, while permitting the application logic to reside on 
other devices. This architecture permits implementing a thin 
client in a media convergence platform because the thin client 
need not run the application logic Software. In addition, the 
architecture permits implementing a “thin application server” 
because the application server does not need to know about 
every possible rendering client type. 
0046 FIG. 3 is a block diagram illustrating one embodi 
ment for implementing a remote application. For this 
example embodiment, a remote application 310 includes 
scene descriptors 320 and application logic 330. For example, 
remote application 310 may comprise a media server with 
considerable processing capabilities, such as a computer or 
set-top box. A client device, 370, has a display 360, for 
displaying information to a user (e.g., displaying data to 
implement a user interface), a rendering engine 355, and a 
scene manager 350. The rendering engine 355 receives, as 
input, data model from scene manager 350, and generates, as 
output, display data. The display data is a type of data neces 
sary to render animage on the display360. For example, if the 
display 360 comprises a graphics display, then display data 
includes information (e.g., RGB data) to render a graphical 
image on a display. 
0047 FIG. 3 illustrates separating a UI rendering, imple 
mented on a client device, from application logic imple 
mented on a remote device (310). In an example operation, a 
list of objects (e.g., musical albums) may be displayed on 
display360. In this example, the user may select an album for 
playback. A scene descriptor (320) may define an abstract 
layout for this application. For example, the scene descriptor 
may define a list of audio track elements and control infor 
mation. The application logic 330 receives the scene descrip 
tor. The application logic 330 populates the elements of the 
scene descriptor with data particular to the selection. Thus, 
for this example, application logic 330 populates the list of 
audio track elements with the names of the audio tracks for 
the album selected by the user. The application logic 330 then 
transmits, through interface 340, the scene data to the scene 
manager 350 on client 370. The scene manager 350 converts 
the scene elements with data to the display elements. The 
rendering engine 355 generates data in a format suitable for 
display on display360. For example, if display 360 is an LCD 
display, then rendering engine 355 generates a textual list of 
audio tracks. In another example, if display 360 is a graphics 
display, then rendering engine 355 generates graphics data 
(e.g., RGB), for the list of audio tracks. 
0048. In one embodiment, the techniques use “abstract 
scenes, defined by scene descriptors, to implement a user 
interface. In one embodiment, each application communi 
cates interms of at least one scene descriptor. A scene descrip 
tor, in its simplest form, may constitute a list (e.g., a list 
scene). In general, a scene descriptor defines a plurality of 
slots and the relative locations of those slots for rendering the 
scene on an output display. The slots of a scene provide the 
framework for an application to render specific information 
on a display. However, an abstract scene defined by a scene 
descriptor does not define specific content for a slot. The 
abstract scene is developed in the application layout section 
on the remote computer (i.e., the computer operating the 
remote application). 
0049. In one embodiment, the system divides labor 
between the remote application computer and the local dis 
play computer through use of scene descriptors. Specifically, 
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the remote application communicates the scene descriptor, in 
terms of logical coordinates, to the local display computer. 
The local display computer translates the scene descriptor 
based on its underlying display capabilities. In other embodi 
ments, the remote application may define additional informa 
tion about a scene, so as to shift more UI operations to the 
remote application. In yet other embodiments, the remote 
application may provide less information about a scene, 
thereby assigning more UI operations to the local client com 
puter. 
0050. As an example, a scene descriptor may include one 
or more titles, a message, and a list of elements. FIG. 4 is a 
block diagram illustrating an example scene descriptor. As 
shown in FIG. 4, the example scene includes a plurality of 
slots (i.e., A, B and C). A slot, located on the top of the scene, 
may be used to display a major title (e.g., the title of the 
application). Slot, located in the center of the scene, includes 
a plurality of elements, 1-n, to display a list. For example, 
slot may be used by the application to display menu items. 
For this example, each Subcomponent (e.g., slot, Slot. . . . 
slot) may represent a menu item. In one application, the 
menu items comprise media items (e.g., music, video, etc.) 
available in a media system. The number of menu items 
displayed may be variable and dependent upon the display 
capabilities of the local computer. The third slot shown in 
FIG.4, slot, is displayed in the lower left corner. The remote 
application may use slot to display an icon (e.g., a logo for 
the remote application software publisher). 
0051. In one embodiment, the remote application con 
structs a list of elements for a scene descriptor, which includes 
data for display in the slots, and transfers the list of elements 
in a block defined by the interface (e.g., interface 340, FIG.3) 
to the local display device. In one embodiment, the remote 
application interrogates the scene (at the client) to determine 
the number of visible elements for display, and then retrieves 
the list items for those visible elements. For example, the list 
elements may include a data model, abstract interface model, 
raw string, etc. 
0052. In one embodiment, “widgets’, a software imple 
mentation, are used in the user interface For this embodiment, 
an abstract scene is implemented with a collection of widgets. 
A widget corresponds to one or more slots on an abstract 
scene. In one implementation, a widget comprises a control 
ler, model, and view Subcomponents. A view is an interpre 
tation of the abstract scene suitable for a specific display. For 
example, a first view of an abstract scene may be suitable for 
rendering on a graphical display, and a second view of an 
abstract scene may be suitable for rendering the abstract 
scene on an LCD display. The model provides the underlining 
data for slots of an abstract scene. For example, if a slot 
consists of a list of menu items, then the model for that slot 
may include a list of text strings to display the menu items. 
Finally, a controller provides the logic to interpret user inter 
face events (i.e., user input to the user interface). For example, 
if a user selects a menu item displayed on the user interface, 
an event is generated to indicate the selection of the item. The 
controller provides the logic to interpret the event, and ini 
tiate, if necessary, a new model and view. 
0053 FIG. 5 is a block diagram illustrating one embodi 
ment for implementing an abstract scene with widgets. The 
example abstract scene of FIG. 4 is shown in FIG.5. A widget 
corresponds to each slot on the abstract scene. Specifically, 
widget is instantiated for slot, widget is instantiated for 
Slot, and widget is instantiated for slot. Also, as shown in 
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FIG. 5, each widget (A, B and C) includes a controller, model 
and view. Note that slot on the abstract interface includes a 
number of Subcomponents. Widget may be configured to 
render slot, and its subcomponents. 
0054 FIGS. 6 and 7 illustrate two different example 
screens Supported by the techniques of the present invention. 
An example user interface display (e.g., screen) foragraphics 
display is shown in FIG. 6. A second example screen for a 
liquid crystal display (LCD) is shown in FIG. 7. The 
example screens utilize the example scene descriptor of FIG. 
4. The text string “Home Media Applications” is populated in 
Slot (FIG. 4) on screen 600 of FIG. 6 and on screen 700 of 
FIG. 7. However, the underlying widget for screen 600 pre 
sents the text string, “Home Media Applications', in a box. 
For the LCD display 700, the text string “Home Media Appli 
cations” is displayed on the first line of the display. Slot 
(FIG. 4) contains a plurality of elements. For this example, the 
elements represent menu items (i.e., home media applications 
available). Each element (i.e., “Music Jukebox”, “Photo 
Albums”, “Video Clips', and “Internet Content) is individu 
ally displayed in a graphics box on display 600. For display 
700, the menu items are displayed on individual lines of the 
LCD display. A third slot, Slot, for the scene descriptor 
(FIG. 4) is displayed on screen 600 as a graphical symbol. The 
LCD display 700 (FIG. 7) can’t display graphics, and there 
fore the graphics symbol is not displayed. The example user 
interface displays of FIGS. 6 and 7 illustrate two different 
screens generated for the same remote application. 
0055 FIG. 9 is a block diagram illustrating another 
embodiment for implementing a remote application. The 
application logic 910 implements the functionality of an 
application program, and display client 940 implements a 
user interface. As shown in FIG.9, to implement the applica 
tion, application logic 910 communicates with display client 
940 in a manner to divide functionality between application 
logic 910 and display client 940. For this embodiment, dis 
play client 940 performs more functions than a purely “thin 
client (i.e., display client 940 may be described as a “thicker' 
client). The display client 940 includes modules to implement 
a user interface for the application specific to the display 
capabilities of the display client. To this end, display client 
940 includes scene manager 945, scene 950, slots 955, and 
pre-defined scenes 365. A widget, 960, includes model 930, 
view 965, and controller 970 components implemented in 
both application logic 910 and display client 940. The dashed 
line around widget 960 indicates that the widget is imple 
mented across both application logic 910 and display client 
940. Specifically, display client 940 implements controller 
970 and view 965 portions of widget 960. The model portion 
of widget 960 is implemented on application logic 910 (i.e., 
model 930). As shown in FIG. 9, application logic 910 also 
includes scene descriptors 920. 
0056. In operation, application logic 910 selects an 
abstract scene for the user interface. To this end, application 
logic 910 interrogates display client 940 to determine the 
scenes supported by display client 940 (i.e., scenes available 
in pre-defined scenes 365). The application logic 910 trans 
mits a scene descriptor (one of scene descriptors 920) to 
display client 945 to identify the abstract scene. Based on the 
scene descriptor, the scene manager module 945 instantiates 
a scene for the user interface. The instantiated Scene is 
depicted in FIG. 9 as scene 950. The scene 950 aggregates 
through the slots 955 to compose a user interface screen. The 
slots 955 of scene 950 are populated through use of widget 
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960. Specifically, input events, input from the user through 
the user interface, are processed by controller970. The model 
to support the slots is provided from the model 930 in appli 
cation logic 910. Finally, the view of each slot is supported by 
view module 965, implemented by the display client 940. 
0057 FIG. 8 is a block diagram illustrating a further 
embodiment for implementing a remote application. For this 
embodiment, widget 860, Supporting the slots for a scene, is 
implemented entirely on application logic 810. Thus, for this 
embodiment, display client 840 may be characterized as a 
“thin' client. Similar to the embodiment of FIG. 9, applica 
tion logic 810 interrogates display client 840 to determine the 
available scenes (i.e., Scenes available in predefined scenes 
865). To implement the user interface on display client 840, 
application logic 810 transmits, over a network, a scene 
descriptor to identify an abstract scene. Based on the scene 
descriptor, scene manager 845 instantiates ascene (e.g., Scene 
850). The slots for the scene are populated through use of 
widget 860. Specifically, input events, received from the user 
interface, are propagated, across the network, to controller 
module 870. Model 830 provides data to support the user 
interface slots, and view module 865 Supports the view mod 
ule 865. For this embodiment, both the model and the view 
modules are implemented on application logic 810. As shown 
in FIG. 8, the view is communicated back to display client 
850. The scene 850 aggregates through the slots 855 to gen 
erate a screen for the user interface. The software for the 
controller portion of a widget may reside locally on a client, 
or may be invoked across the network from a remote network 
device. 

0058 FIG. 10 is a block diagram illustrating one embodi 
ment for implementing widget-based controllers for the 
remote user interface of the present invention. For this 
example, local display device 1030 instantiates a widget, 
widget, to control and render one or more slots of the 
abstract scene. For this example, widget consists of software 
located on both the local display device 1030 (local controller 
1040) and on the client network device 1010 (remote control 
ler 1025). For this implementation, the local controller 1040 
processes certain events for widget. Typically, local control 
ler 1040 may process simple events that are less driven by the 
application logic. For example, an event may be generated 
when a user moves the cursor from one item on a list to 
another. In response to this action, the user interface may 
highlight each item to indicate the placement of the user's 
cursor. For this example, a widget may use local controller 
1040 to process the event to initiate a new model and view 
(e.g., render a highlighted menu item on the list). 
0059) Other events may require more sophisticated opera 
tions from the underlining remote application. In one embodi 
ment, to accomplish this, the remote application (1020), oper 
ating on client network device (1010), instantiates a remote 
controller (1025). In other embodiments, remote controller 
1025 may not be a separate object, but may be part of proce 
dural code within remote application 1020. As shown in FIG. 
10, widget, operating on local display device 1030, propa 
gates an event to remote controller 1025 through interface 
1050. In one embodiment, widget uses a remote procedure 
call (“RPC) mechanism to invoke remote controller 1025 on 
remote network device 1010 for operation at the local display 
device 1030. For example, widget may receive an event from 
a user to select an application displayed on the screen from a 
menu list of available applications. In response to the event, 
the remote controller 1025 may generate a top menu screen 
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for the new application. The new top menu screen may 
require a new scene descriptor, or may use the existing scene 
descriptor. 
0060 Data may be supplied to a local display device either 
locally or from across the network. FIG.11 is a block diagram 
illustrating one embodiment for providing a model for a user 
interface. For this embodiment, local display device 1130 
operates remote application 1120 operating on remote net 
work device 1110. The remote application 1120 instantiates a 
data model object 1125. For this example, data model object 
1125 provides an interface to a data store 1140. The data store 
1140 may reside on the remote network device 1110, or it may 
reside anywhere accessible by the network (e.g., another net 
work device or a service integrating the data store from an 
external source to the network). For this embodiment, the 
controller (not shown) interprets an event, and invokes the 
data model object in accordance with the interpretation of the 
event. For example, in a media system, the controller may 
interpret an event that requests all available musical tracks 
within a specified genre. For this request, data model object 
1125 may generate a query to database 1140 for all musical 
tracks classified in the specified genre. As shown in FIG. 11, 
data model object 1125 communicates the model (data) to 
local display device 1130 through interface 1150. 
0061. In other implementations, the model may comprise 
a text string. For example, a current UI screen may consist of 
a list of all high-level functions available to a user. For this 
example, a user may select a function, and in response, the 
system may display a list, which consists of text strings, of all 
sub-functions available for the selected function. In another 
embodiment, the data model may be provided as a handle to 
the user interface implementation. 
0062 FIG. 12 is a block diagram illustrating another 
embodiment for a remote application. For this embodiment, 
the widgets for a local display device are highly distributed. 
For example, one or more widgets may be implemented 
across multiple devices (e.g., multiple application servers). 
For the example of FIG. 12, three widgets are utilized to 
implement the local display device 1175. Although the 
example of FIG. 12 shows three widgets distributed among 
three devices, any number of widgets implemented over any 
number of devices may be implemented without deviating 
from the spirit of scope of the invention. A first widget, 
widget, comprises view (1180) implemented on local dis 
play device 1175. As shown in FIG. 12, the model—control 
ler (1157) implementation for widget is implemented on 
application server (1155). Widget, which has a view com 
ponent (1185) implemented on local display device 1175, 
implements the model—controller component (1162) on a 
separate device (i.e., application server 2). A third device, 
application server 3 (1170), implements the model—control 
ler component (1172) for a third widget. As shown in FIG. 12, 
the view component (1190) for the third widget is imple 
mented on local display device 1175. 
0063. The remote application technology of the present 
invention Supports highly distributed applications. For the 
example shown in FIG. 12, a single display (e.g., local display 
device 1175) may support three different remote applications. 
Information for the three applications is integrated on a single 
display. Since the view component of the widget is imple 
mented on the local display device, the view of information 
for the remote applications may be tailored to the particular 
display device. 
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0064 FIG. 13 is a flow diagram illustrating one embodi 
ment for a method to remote an application. First, the remote 
application defines a set of widgets and selects a scene 
descriptor that describes an abstract scene (block 1210, FIG. 
13). The remote application obtains a handle to the local 
display device (block 1220, FIG. 13). The handle provides a 
means for the remote application to communicate with the 
local display device. The remote application queries the local 
display device for a scene interface for the defined scene 
descriptor (block 1230, FIG. 13). In general, the scene inter 
face provides a means for the remote application and local 
display device to communicate in terms of an abstract scene. 
To this end, the scene interface defines slots for the abstract 
scene. For example, to provide a data model, the remote 
application populates a data structure in the scene interface. 
0065. The local display device instantiates software to 
locally implement the abstract scene and one or more com 
ponents of one or more widgets (block 1240, FIG. 13). As 
described above, a widget may incorporate all or portions of 
the controller, model, view Subcomponents of a widget. In 
one embodiment, the remote application transfers the initial 
scene data (model) to the local display device through the 
scene interface (block 1250, FIG. 13). In turn, the local dis 
play device renders the initial scene using the data model 
(block 1250, FIG. 13). When the user submits input to the user 
interface (e.g., the user selects a menu item from a list), the 
widget executes control logic based on the user input (i.e., 
event) (block 1270, FIG. 13). In some embodiments, the 
controller may be implemented by one or more remote appli 
cations. For example, the local display device may include 
two widgets. The controller of a first widget may be imple 
mented on a first application server, and the controller for the 
second widget may be implemented on a second application 
server. In other embodiments, the local display device may 
implement the controller. A new model is implemented based 
on interpretation of the user event (block 1280, FIG. 13). In 
Some embodiments, the model may be Supplied by one or 
more remote applications. The local display device may be 
implemented with four widgets. For this example, a first 
remote application, running on a first application server, may 
Supply the model for two widgets and another remote appli 
cation server, running on a second application server, may 
supply the model for the other two widgets. Also, the widget 
renders a new scene with the data model supplied (block 
1290, FIG. 13). 
0066 FIG. 14 is a flow diagram illustrating one embodi 
ment for implementing a user interface from a remote appli 
cation. The process is initiated when the user interface 
receives input from a user (block 1310, FIG. 14). A widget, 
corresponding to the slot on the abstract scene, interprets the 
user input and generates an event (block 1320, FIG. 14). For 
example, if the user selects a menu item displayed in a slot on 
the abstract scene, then the widget that manages the corre 
sponding slot generates an event to signify selection of the 
menu item. 

0067. If the widget controller for the event is local, then the 
widget controller, operating on the local display device, inter 
prets the event (blocks 1330 and 1350, FIG. 14). Alterna 
tively, if the widget controller is implemented remotely, then 
the widget remotes the event across the network (block 1340, 
FIG. 14). For example, the controller for the widget may 
reside on one more computers remote from the local display 
device. If the widget interprets the event locally and the event 
does not require an external data model, then the widget 
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supplies the data model (blocks 1360 and 1370, FIG. 14). If 
the event does require an external data model from one or 
more remote devices (over the network) or the widget remotes 
the controller over the network to one or more remote devices, 
then one or more remote applications iterate through the 
active widgets on the remote scene and provide a data model 
to the local display device (blocks 1360 and 1380, FIG. 14). 
Using the data model, the scene is rendered at the local 
display device (block 1390, FIG. 14). 

Two-Way Universal Remote Controller 
0068. The present invention has application to configure a 
two-way universal remote controller. In general, the remote 
controller may be configured, on the fly, to control any device 
on the network. Specifically, a user interface, operating as a 
remote application, is implemented on a remote controller to 
control a target device. For this application, the remote appli 
cation (e.g., user interface) runs on a host computer device, 
and the remote controller, operating as a client device, renders 
the user interface. As a first “way' of communications, the 
remote controller, operating as the rendering client, commu 
nicates with the remote application to implement the user 
interface. Then, as a second “way of communication, the 
remote controller communicates with the target device to 
control the target device. 
0069. The remote controller may comprise a graphical 
display to implementagraphical user interface. For example, 
the remote controller or rendering client may comprise a 
personal digital assistant (PDA), a tablet personal computer 
(“PC”), a Java R phone, any portable device operating Win 
dows(R CE, or a television user interface. In other embodi 
ments, the remote controller or rendering client may be 
implemented using a character display. 
0070. In one embodiment, the two-way remote controller 
implements a television user interface. For example, the 
remote application may implement an electronic program 
ming guide (“EPG') that operates as a user interface. 
Through use of the EPG, a user may select programming for 
viewing on a television. FIG. 15 illustrates an example user 
interface for a television implemented on a client device. For 
this example, television 1400 displays an electronic program 
ming guide (“EPG'). The EPG permits a user to select pro 
gramming for viewing on a television. For this embodiment 
of an EPG, multiple channels are displayed in a first vertical 
column. For the example EPG displayed in FIG. 15, channels 
500-506 are shown. The user may view, on the EPG, addi 
tional channels by Scrolling up or down, through use of a 
remote control device, the list of channels displayed in the 
EPG. Additional vertical columns are displayed that indicate 
time slots for the channels (e.g., the time slots 4:30, 5:00 and 
5:30). As shown in FIG. 15, the EPG displays, beneath the 
time slot columns, the name of the program playing during 
that time slot. For example, “Movie Showcase' is playing on 
channel 500 in time slots 4:30-5:30. On the top of the EPG, 
information about a selected program is shown. For the 
example shown in FIG. 15, the program April Morning is 
selected, and information about April Morning, such as 
type of programming, genre, actors, short description, and 
program options, is displayed. 
(0071. For the example of FIG. 15, a portion of the EPG, 
displayed on television 1400, is rendered on a client device 
1410. For this example, client device 1410 comprises a graph 
ics display 1420. The client device display 1420 may also be 
sensitive to pressure (e.g., touch sensitive) to permit user 
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input through the display screen. For this example, client 
device display 1420, which renders the user interface, is 
smaller than the display of television 1400. Thus, it is not 
practical or effective to map the user interface directly to the 
client device display 1420. Therefore, in rendering the user 
interface on the client device display, only essential informa 
tion is displayed. For the example rendering shown in FIG. 
15, the television column, displaying channels 500-506, and 
one time slot column, with corresponding programming 
information, are displayed. A user may scroll, either verti 
cally or horizontally, to view different channels or time slots 
of programming. The example client device rendering of the 
user interface does not display metadata of a selected program 
(e.g., the information regarding “April Morning shown in 
television 1400). Thus, the television user interface is ren 
dered on a client device with a small display. The concepts of 
the present invention may also be applied to generate a user 
interface for a personal video recorder (“PVR) or a digital 
video recorder (“DVR). 
0072 The present invention also has application for ren 
dering non-graphical user interfaces on a client device. For 
example, a user of home media network 200 (FIG. 2) may 
desire to use remote control 260 to control playback device 
240. The playback device 240 may not have a graphical user 
interface. Instead, the playback device 240 may have a char 
acter-based display. FIG. 16 illustrates one embodiment for 
rendering a user interface of an audio application on a client 
device. In one embodiment shown in FIG. 16, the target 
device may comprise an audio-video receiver (AVR). The 
AVR displays information on a character-based display 1510. 
For example, display 1510 displays the AVR input source 
(e.g., tuner) as well as additional information (e.g., band and 
station currently tuned). The user interface on the AVR 1500 
further includes buttons 1520 for user input (i.e., the AVR 
1500 may also have a remote control specific to the AVR). 
0073. For this embodiment, a client device 1530 renders a 
user interface for the AVR. The client device is not manufac 
tured specifically for the AVR. Instead, a remote application, 
residing on AVR 1500 or elsewhere, remotes the user inter 
face of the AVR (i.e., target device) to the client device 1530. 
For this embodiment, the client device 1530 comprises a 
graphical display 1540, also used as a user input device (i.e., 
user touches the screen to interact with the user interface). For 
this AVR example, the client device 1530 renders, as part of 
the user interface, tuning control 1550 and volume control 
1570 for control of the tuning and volume on AVR 1500, 
respectively. The client device 1530 also renders, as part of 
the user interface, additional information that specifies the 
source of the AVR and the station currently tuned as well as a 
volume indicator 1560. The host application and client device 
may also be configured to change the user interface based on 
the mode of operation of the AVR. For purposes of explana 
tion, a single AVR application is presented, however, the 
target device may comprise a compact disc ("CD) device, a 
digital video disc (DVD) device, a digital music playback 
device, or any device that provides media services to the 
network. 

0074 The techniques of the present invention have appli 
cation to render a user interface of a media convergence 
platform to a client device. A user interface for a media 
convergence platform may present different types of media 
within a single user interface. In one embodiment, the user 
interface is television based. For example, the user interface 
may display, on a television display, selectable items to rep 
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resent a music application, a photo albums application, and a 
Video application. The user selects an item displayed on the 
television display to invoke an application. The music appli 
cation permits a user to select music available within the 
media convergence platform, and to playback the music 
through a device accessible through the network. The photo 
albums application permits a user to select one or more photos 
available within the media convergence platform, and to view 
the photos through a device in the media convergence plat 
form. The video application permits a user to select one or 
more videos or video clips available within the media con 
Vergence platform and to playback the video/video clips 
through a device accessible on the network. 
0075. In one embodiment, a two-way remote control 
device is configured to implement a user interface for a media 
convergence platform. For example, a host computer device, 
such as a media server (e.g., PVR-media server 210, FIG. 2), 
may run an application program to implement the media 
convergence platform user interface. In one embodiment, the 
media convergence platform user interface is television based 
(e.g., implemented on television 250, FIG. 2). In another 
embodiment, the media convergence platform user interface 
is implemented on a personal computer (e.g., implemented on 
personal computer 250, FIG. 2). The application program 
may remote the user interface to a client device, such as a 
PDA. Using the client device, the user may control target 
devices on the network through a rendition of the media 
convergence platform user interface. This allows the user the 
ability to use the user interface of the media convergence 
platform even though the primary display for the user inter 
face is not available or convenient. For example, the media 
convergence platform may primarily use a television, to dis 
play Screens for the user interface, and a television remote 
control to accept input from the user. For this example, a user 
of the media convergence platform may desire to remote the 
user interface to a client device because the television is not 
available or accessible to the user (e.g., the television is not in 
the same room as the user). Using the client device as a 
two-way remote, the user may proceed to control a target 
device (e.g., an audio player in the room with the user). 
0076. In one embodiment, the host computer device 
remotes a user interface to a client device to control another 
target device on the network. For example, in the home net 
work of FIG. 2, the PVR-media server 210 may run a user 
interface for playback device 240. Under this scenario, the 
PVR-media server 210 remotes the user interface for play 
back device 240 to remote control 260. As another example, 
media manager 280 may remote a user interface for display 
ing photos to remote control 260. In turn, remote control 260 
may be used to control an application to view photos on 
television 250. Accordingly, as illustrated by the above 
examples, an application, which implements a user interface 
for a remote device, may reside anywhere on the network to 
control any other device on the network. 

Remote Display Applications: 

0077. The present invention has application to render dis 
play information at a client device from an underlying remote 
application. An application program, operating on a remote 
device (e.g., media server), may remote information to a 
client device (e.g., playback device in a home network). The 
client device may display the information on a display, Such 
as an LCD. In one embodiment, the client device renders 
display information to identify media or information about 
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the media. For example, the client device may display infor 
mation about media playing through the client playback 
device. 
0078 FIG. 17 illustrates an application for the remote 
display of media information from a media server to an A/V 
receiver. For this example, a media server operates a program 
to browse, identify and select media. The media server may 
operate a media convergence platform user interface for 
browsing and selecting, for playback, video, audio and pho 
tos. For the example shown in FIG. 17, media server 1620, 
with output device 1600, is currently operating an audio 
application. For this application, output device 1600 displays 
a list of available audio selections (e.g., albums, tracks, artists, 
etc.). In addition, output device 1600 displays an identifica 
tion of the audio track currently playing (e.g., Now Playing 
Bruce Spingsten). An A/V receiver 1610, coupled to media 
server 1620, is used as a playback device for media server 
1620. A/V receiver also includes a display 1630 (e.g., LCD). 
For this example, software, operating on media server 1620, 
remotes display information on A/V receiver 1610 for display 
on display 1630. Specifically, for this application, the A/V 
receiver displays information about the current music play 
1ng. 
0079. In another embodiment, the client device displays 
video information at a client device. For example, a DVD 
player may be configured as a playback device to play video 
from a source on the network (e.g., media server). For 
example, a media server may supply video (e.g., DVD) for 
playback at the DVD player. For this example, a display on 
the DVD player may display the name of the DVD currently 
playing as well as additional information about the DVD. In 
other embodiments, a client device may display information 
about photos or any other type of media. 
0080. Although the present invention has been described 
in terms of specific exemplary embodiments, it will be appre 
ciated that various modifications and alterations might be 
made by those skilled in the art without departing from the 
spirit and scope of the invention. 
What is claimed is: 
1. A method for implementing a user interface on client 

device remote from a host device, said method comprising the 
steps of: 

operating an application program on a host computer 
device, said application program comprising an under 
lying user interface to control at least one target device; 

transmitting, from said host computer device to a client 
device, an identification of at least one scene, said scene 
defines an abstract layout for at least one screen display 
of said user interface; 

generating at least one screen display for said scene based 
on an interpretation of said scene at said client device; 

displaying, on said client device, said screen display of said 
user interface; 

receiving input, at said client device, from a user to initiate 
at least one operation at said target device; and 

performing said operation at said target device in response 
to control from said client device. 

2. The method as set forth in claim 1, further comprising 
coupling said host computer device and said client device 
through a wireless network. 
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3. The method as set forth in claim 1, wherein said client 
device comprises a portable electronic device that includes a 
graphical display. 

4. The method as set forth in claim 1, wherein said user 
interface comprises an electronic programming guide to con 
trol a television. 

5. The method as set forth in claim 1, wherein said user 
interface comprises a guide for a personal video recorder. 

6. The method as set forth in claim 1, wherein: 
said user interface comprises an interface to control a 

media playback device; and 
said target device comprises a media playback device. 
7. The method as set forth in claim 1, wherein said target 

device comprises said host computer device. 
8. The method as set forth in claim 1, wherein said target 

device comprises a personal video recorder (“PVR) server. 
9. The method as set forth in claim 1, wherein said target 

device comprises a media server. 
10. The method as set forth in claim 1, wherein said target 

device comprises a television. 
11. A method for displaying information on client device 

remote from a host device, said method comprising the steps 
of: 

transmitting, from a host device to a target device, an 
identification of at least one scene, said Scene defines an 
abstract layout for at least one screen display; 

generating at least one screen display for said scene based 
on an interpretation of said scene at said target device; 

receiving information at said target device; and 
displaying, on said target device, said information within 

said screen display. 
12. The method as set forth in claim 11, further comprising 

the steps of: 
accessing media at said host device; 
transferring said media from said host device to said target 

device; and 
playing said media at said target device. 
13. The method as set forth inclaim 12, wherein said media 

comprises video. 
14. The method as set forth in claim 13, wherein said 

information comprises an electronic programming guide. 
15. The method as set forth in claim 13, wherein said 

information comprises a guide for a personal video recorder. 
16. The method as set forth inclaim 12, wherein said media 

comprises audio. 
17. The method as set forth in claim 16, wherein said 

information comprises information to identify said audio. 
18. The method as set forth in claim 11, wherein the step of 

displaying said information within said screen display com 
prises the step of displaying said information on a liquid 
crystal display (LCD) of said target device. 

19. The method as set forth in claim 11, wherein the step of 
displaying said information within said screen display com 
prises the step of displaying said information on a graphics 
display of said target device. 

20. The method as set forth in claim 11, further comprising 
coupling said host computer device and said client device 
through a wireless network. 
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