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METHODS AND APPARATUS FOR 
INTEGRATING DISPARATE MEDIA 
FORMATS IN A NETWORKED MEDIA 

SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention is directed toward the ?eld of 
converging disparate types of media, and more particularly 
directed integrating media of different formats for playing 
across devices over a netWork. 

[0003] 2. Art Background 
[0004] The Widespread use of computers, digital cameras, 
and the Internet has resulted in the creation and use of digital 
media. Digital media has also largely replaced more tradi 
tional analog audio and video formats With the introduction 
and popular acceptance of audio compact discs (CDs) and 
digital video discs (DVDs). In general, digital media consists 
of various formats of data that stores audio, video, and images 
in binary ?les. These binary ?les are typically stored on a 
medium accessible to computer devices, such as CD-ROMs, 
hard drives, ?oppy disks and memory sticks. 
[0005] The storage of digital media on commonly used 
computer medium alloWs for easy generation and transfer of 
digital media. For example, it has become popular to generate 
digital photos using a digital camera and then to transfer the 
digital photos onto computers. Computer softWare permits 
the user to manipulate the digital photos. The user may then 
transfer the digital photos to friends using e-mail, or post the 
digital photos on a Web site accessible by the World Wide 
Web. These types of applications, Which take advantage of the 
connectivity among different devices, have also contributed 
to the Widespread popularity of digital media. 
[0006] Digital media may be stored in a variety of formats. 
Special hardWare or softWare compatible With the formats of 
the digital media is required to playback or vieW the digital 
media. For example, to listen to music stored in the popular 
MP3 format, a consumer must have a special MP3 player (i.e., 
either softWare running on a general purpose computer or a 
stand alone MP3 player). There are numerous formats for 
video, including high quality DVDs and various compression 
based MPEG and proprietary standards. To playback various 
formats of digital video, the consumer must use a device that 
reads the proper format of the digital media. 
[0007] Because of the numerous different formats of digital 
media, the playback or vieWing of numerous types of digital 
media today requires multiple types of devices. The playback 
of digital media stored in different formats is less problematic 
on a computer because the computer may play the digital 
media using softWare programs. HoWever, a consumer may 
desire to play the media on other types of devices. For 
example, the consumer may desire to play digital audio ?les 
on a home stereo and vieW digital video on a television. 
Currently, stereos and televisions are not equipped to play 
back all formats of digital media. Accordingly, it is desirable 
to provide a media convergence platform that integrates vari 
ous types of digital media into a single system. 

SUMMARY OF THE INVENTION 

[0008] A media system includes at least a source media 
device and a playback media device coupled through a net 
Work. The source media device presents media to the net 
Work. The media comprises at least one digital content ?le 
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With a ?rst format. A playback media device plays back 
digital content ?les formatted in a second format. A 
transcoder, also coupled to the netWork, converts the ?rst 
format of the digital content ?le to a second format. In one 
embodiment, the transcoder comprises a device separate from 
the source media device and the playback media device. In 
another embodiment, the transcoder comprises a device inte 
grated With the source media device. The playback device 
receives the digital content ?le, formatted in the second for 
mat, over the netWork, and processes the digital content ?le in 
the second format to generate processed signals. The pro 
cessed signals drive the playback device to play the digital 
content ?le. 

[0009] In one embodiment, the digital content ?le com 
prises a digital audio ?le, and the processed signals comprise 
audio signals. For example, the ?rst format for the digital 
content ?le may comprise a Microsoft WindoWs Media Audio 
(“WMA”) ?le, a Moving Pictures Experts Group layer 3 
(“MP3”) ?le or a Real Audio ?le. The second format may 
comprise, by Way of example, a pulse code modulated 
(“PCM”) ?le or a Moving Pictures Experts Group layer 3 
(“MP3”) ?le. In another embodiment, the digital content ?le 
comprises a digital video ?le, and the processed signals com 
prise video signals. For this embodiment, the ?rst format may 
comprise, as example formats, a Moving Pictures Experts 
Group version 4 (“MPEG-4”) ?le, a Moving Joint Photo 
graphic Experts Group (“MJPEG”) ?le, a Quicktime ?le, a 
Microsoft WindoWs Media Video (“WMV”) ?le, or a Real 
Video ?le. The second video format may comprise a Moving 
Pictures Experts Group version 2 (“MPEG-2”) ?le. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 illustrates a media space con?gured in accor 
dance With one embodiment of the present invention. 
[0011] FIG. 2 illustrates one embodiment for integrating 
devices into a single media space. 
[0012] FIG. 3 illustrates one embodiment for a media con 
vergence platform con?gured in accordance With the present 
invention. 
[0013] FIG. 4 illustrates an example media system. 
[0014] FIGS. 5a and 5b illustrate one embodiment forusing 
a transcoder device With media servers. 

[0015] FIG. 6 is a How diagram illustrating one embodi 
ment for playback of media over a netWork. 

[0016] FIG. 7 is a block diagram illustrating one embodi 
ment for softWare components operating on a media conver 
gence platform device. 
[0017] FIG. 8 is a block diagram illustrating an example 
home netWork for the media convergence platform. 
[0018] FIG. 9 is a How diagram illustrating one embodi 
ment for discovering devices in the media convergence sys 
tem. 

DETAILED DESCRIPTION 

Media Convergence Platform: 

[0019] The media convergence platform of the present 
invention provides an ef?cient and easy Way for one or more 
users to manage and playback 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 
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devices and media players into a single media space permits 
distributed management and control of content available 
Within the media space. 

[0020] FIG. 1 illustrates a media space con?gured 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. 
[0021] 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. 
[0022] 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. As described more fully beloW, the 
convergence media platform provides a common language to 
permit disparate devices to communicate (i.e., different 
devices utiliZe different netWork protocols). 
[0023] FIG. 2 illustrates one embodiment for integrating 
devices into a single media space. For this embodiment, a 
media space 200 includes at least one media server 210 (e.g., 
a 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 
media server 210 is coupled to different types of media play 
ers, including televisions 250 and 270, as Well as an audio 
player 240 (e.g., stereo system). For this embodiment, the 
media server 210 is also coupled to a media manager 280 and 
to external content provider(s) 290. 
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[0024] For this embodiment, the media server 210 executes 
softWare to perform a variety of functions Within the media 
space. Thus, in this con?guration, the media server 210 oper 
ates as a “thick client.” A user accesses and controls the 

functions of the media convergence platform through a sys 
tem user interface. The user interface utiliZes the thick and 

thin clients, as Well as some media players (e.g., televisions 
250 & 270). In one embodiment, 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, con 
trols the display of screens in the user interface and selects 
items displayed on the screens. A user interface displayed on 

a television permits the user, using a remote control, to per 
form a variety of functions pertaining to the media available 
in the media space. 

[0025] The components of the media convergence platform 
are integrated through a netWork. For example, in the embodi 
ment of FIG. 2, media server 210 communicates to thin audio 
client 230 and thin video client 220 through netWork 205. 
NetWork 205 may comprise any type of netWork, including 
Wireless netWorks. For example, netWork 205 may comprise 
netWorks implemented in accordance With standards, such as 
Ethernet 10/100 on Category 5, HPNA, Home Plug, IEEE 
802.1lx, IEEE 1394, and USB 1.1/2.0. 
[0026] For the embodiment of FIG. 2, one or more thin 
video clients are integrated into the media space. Speci?cally, 
a thin video client 220 is coupled to media server 210 to 
provide playback of digital media on television 270. The thin 
video client 220 does not store media. Instead, the thin video 
client 270 receives media from media server 210, and pro 
cesses the media for display or playback on television 270 
(e.g., a standard television). For example, media server 210 
transmits a digital movie over netWork 205, and the thin video 
client processes the digital movie for display on television 
270. In one embodiment, the thin video client 220 processes 
the digital movie “on the ?y” to provide NTSC or PAL for 
matted video for playback on television 270. The thin video 
client 220 may be integrated into the television 270. In one 
embodiment, a user interface is implemented using media 
server 210 and thin video client 220 for display on television 
270. For this embodiment, the user, using a remote control for 
television 270, selects items displayed on television 270 to 
command the system. 
[0027] The media convergence platform system also 
optionally integrates one or more thin audio clients into the 
media space. For the embodiment of FIG. 2, a thin audio 
client 230 receives digital music (e.g., MP3 format) from 
media server 210 over netWork 205, and processes the digital 
music for playback on a standard audio system 240. In one 
embodiment, the thin audio client 210 includes a small dis 
play (e.g., liquid crystal display “LCD”) and buttons for use 
as a user interface. The media server 210 transmits items and 
identi?ers for the items for display on the thin audio client 
230. For example, the thin audio client 230 may display lists 
of tracks for playback on audio system 240. The user selects 
items displayed on the screen 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 
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interface to display a list of tracks for a selected album. Then, 
the user may select a track displayed on the screen for play 
back on audio system 240. 
[0028] 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 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. 
[0029] 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 media server 210 may access content 
external to the local netWork 205. The external content 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 connection (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 content 290 through a data 
casting service (i.e., data modulated and broadcast using RF, 
microWave, or satellite technology). 
[0030] As used herein, a “device” connotes a home netWork 
client that supports a collection of services to operate a 
broader functionality. Also, as used herein, a “media server” 
is an entity on the home netWork that stores or presents media 
items to the netWork. Furthermore, a “node” connotes any 
entity on a home netWork, including a device and/ or a media 
server. 

[0031] The convergence media platform utiliZes a “peer-to 
peer” architecture. All client devices on the media platform 
have the ability to communicate With other devices, including 
multiple client devices and multiple servers. This architecture 
permits a device to obtain all media available on the netWork 
and to aggregate the media for presentation on that device. 
[0032] A device, including a client device or a server 
device, may enter and/ or exit the home netWork, at any time, 
and still maintain full functionality. Thus, When a device is 
poWered off, other devices automatically recogniZe that the 
device is no longer available on the home netWork. When a 
neW device is added or a portable device comes onto the 
netWork, the other nodes automatically recogniZe the neW 
devices. The other nodes may utiliZe the services on the added 
device. A neW media server may also automatically recogniZe 
neW devices, as long as at least one other media server is 
currently on the netWork. 
[0033] FIG. 3 illustrates one embodiment for a media con 
vergence platform con?gured in accordance With the present 
invention. For this embodiment, a media netWork 3 09 couples 
a source device 305, a playback device 325, and a transcoder 
device 311. The source device 305, such as a media server, 
acquires media, in the form of a digital content ?le, formatted 
in “Media FormatA.” In one embodiment, the media is stored 
in source device 305 on a permanent storage medium (e.g., 
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hard disk drive) or on removable disk (e. g., CD or DVD). In 
another embodiment, the source device 305 acquires the 
media from an external source (e.g., Internet). 
[0034] A transcoder device of the present invention oper 
ates as a translator to convert one or more input formats to one 

or more output formats. A transcoder may be con?gured to 
convert betWeen any number and type of audio or video 
formats. Table 1 lists digital audio formats for conversion in 
accordance With one embodiment of a transcoder in a media 

convergence platform. 

TABLE 1 

Input Format Output Format 

Microsoft Windows Media Pulse Code Modulated (“PCM”) 
Audio (“WMA”) 
Microsoft Windows Media Moving Pictures Experts Group layer 3 
Audio (“WMA”) (“MP3”) 
Moving Pictures Experts 
Group layer 3 (“MP3”) 
Real Audio 

Pulse Code Modulated (“PCM”) 

Pulse Code Modulated (“PCM”) 

Table 1 lists example audio formats for conversion in one 
embodiment of a media convergence platform; hoWever, a 
transcoder may convert betWeen any tWo audio formats With 
out deviating from the spirit or scope of the invention. 
[0035] Table 2 lists digital video formats for conversion in 
accordance With one embodiment of a media convergence 
platform transcoder. 

TABLE 2 

Input Format Output Format 

Moving Pictures Experts Group Moving Pictures Experts Group layer 2 
layer 4 (“MPEG-4”) (“MPEG-2”) 
Moving Joint Photographic Moving Pictures Experts Group layer 2 
Experts Group (“MJPEG”) (“MPEG-2”) 
Quicktime Moving Pictures Experts Group layer 2 

(“MPEG-2”) 
Microsoft WindoWs Media Moving Pictures Experts Group layer 2 
Video (“WMV”) (“MPEG-2”) 
Real Video Moving Pictures Experts Group layer 2 

(“MPEG-2”) 

Table 2 identi?es several example video formats that may be 
converted in a media convergence platform. HoWever, a video 
transcoder may convert betWeen any tWo video formats With 
out deviating from the spirit or scope of the invention. 
[0036] For the example of FIG. 3, transcoder device 311 
receives media, in the format of “Media Format A”, from the 
source device 305 across netWork 309. The transcoder device 
311 converts the media from “Media Format A” to “Media 
Format B.” The media ?le, formatted in the converted “Media 
Format B”, is transferred from transcoder 311 to playback 
device 325 
[0037] As shoWn in FIG. 3, the playback device 325 is 
compatible With media formatted in “Media Format B.” As 
such, the playback device 325 only plays media formatted in 
Media Format B. The playback device 325 processes the 
digital content ?le in the second format to generate processed 
signals. The processed signals drive the playback device to 
play the digital content ?le. In one embodiment, the digital 
content ?le comprises a digital audio ?le, and the processed 
signals comprise audio signals. In another embodiment, the 
digital content ?le comprises a digital video ?le, and the 
processed signals comprise video signals. 
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[0038] In one embodiment, the media convergence plat 
form implements the transcoder function in hardware. In 
other embodiments, the transcoder function is implemented 
in software. A software transcoder may be implemented using 
available open source code. 
[0039] In one embodiment, the transcode function converts 
the input format of an audio format to a raW format, such as 
the pulse code modulated (“PCM”) format. For example, to 
conduct the WMAQPCM conversion, the transcoder 
decodes the Microsoft WindoWs Media Audio (“WMA”) for 
mat into the raW PCM format. For this embodiment, to per 
form the WMAQMP3 conversion, the transcoder decodes 
the WMA format to the raW PCM format, and then encodes 
the raW PCM format to the MP3 format. In other embodi 
ments, the transcode function involves partial decoding and 
partial encoding (e.g., the conversion of the audio is per 
formed fully in the frequency domain instead of converting 
the audio to a time domain format). 
[0040] In one embodiment, video formats are also con 
ver‘ted to “raW video formats” prior to conversion to other 
video formats. For example, in one embodiment, the raW 
video format consists of raW RGB frames. A raW RGB frame 
is a rasteriZed bitmap image of each frame in digital video 
represented as independent red, green and blue color channels 
for each pixel in each frame image. In other embodiment for 
generating a raW video format, the transcode function gener 
ates raW YUV 420 frames, raW YUV 422 frames, and/or 
raWYUV 4:4:4 frames. In general, the raWYUV 412:0,YUV 
4:2:2 andYUV 4:4:4 frame formats represent rasteriZed bit 
map images of each frame of digital video represented as 
independentY (luminance) as Well as U andV (chrominance) 
component color channels. Speci?cally, the raW YUV 420 
frames format contains a singleY sample for each pixel, and 
one of each Cb and Cr chrominance samples spatially located 
in the center of each four (4) adjacent Y samples. The raW 
YUV 422 frames format also contains a singleY sample for 
each pixel, but contains one of each Cb and Cr chrominance 
samples spatially located in the center of each tWo (2) adja 
cent horiZontalY samples. The raWYUV 4:4:4 frames format 
contains a singleY sample and one of each Cb and Cr chromi 
nance samples for each pixel. 
[0041] FIG. 4 illustrates an example media system. For this 
example, three media servers (310, 320, and 330) are coupled 
to home netWork 340. As shoWn in FIG. 4, each media server 
stores several media items. The media items may be any type 
of media, including video, audio, photos, etc. For example, 
server 310 stores media items 1, 4, 6, 12, 22 and 33. For this 
example, playback device 350 is also on the home media 
netWork 340. The playback device 350 plays back media, 
including audio, video or photos. For example, playback 
device 350 may comprise a DVD player, and the media items, 
stored on media servers 310, 320 and 330, may comprise 
DVDs. 
[0042] As shoWn in FIG. 4, media items, presented by 
media servers (310, 320 and 330), are associated With a for 
mat. For the example of FIG. 4, media server 330 presents 
media in formats A, B, D and E. For example, “Format A” 
may comprise a digital content ?le formatted as an MPEG 4 
?le, “Format B” may comprise a digital content ?le formatted 
as a Quicktime ?le, and “Format D” may comprise a digital 
content ?le formatted as a Microsoft WindoWs Media Video 

(“WMV”) ?le. 
[0043] For the example of FIG. 4, the playback device 350 
only plays media formatted in “Format A.” As such, format 
conversion is required to convert media of Formats B, C, D 
and E to Format A. The media system of FIG. 4 includes a 
transcoder device 360. For this embodiment, transcoder 
device 360 is capable of converting Formats B, C, D and E to 
FormatA. The transcoder device 360 may convert media ?les 
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“on-the-?y”, or it may convert media items for storage at 
playback device 350 or any other media server. 
[0044] In one embodiment, after completing a discovery 
process, playback device 350 determines relevant media 
items stored on other devices (e.g., media servers) available 
on home netWork 340. Thus, playback device 350 aggregates 
all media, relevant to playback device 350, foruse at playback 
device 350 (i.e., playback, control. etc.). For example, if 
playback device 350 plays digital video, playback device 350 
aggregates a list of all digital video available on home media 
netWork 340. The aggregated list includes all media items that 
may be converted to Format A. As described more fully 
beloW, playback device 350 may invoke a service on 
transcoder device 360 to determine media formats that may 
be converted to Format A. As shoWn in FIG. 4, playback 
device 350 aggregates all media items stored on media servers 
310,320 and 330. 
[0045] FIGS. 5a and 5b illustrate one embodiment forusing 
a transcoder device With media servers. For the embodiment 
shoWn in FIG. 511, media server 511 and media server 509 are 
coupled to transcoder device 507 through netWork 503. Each 
media server stores a number of media items, such as audio, 
video or photos. Each media item has an associated format 
(e.g., WMA, MP3, MPEG-2, MPEG-4, etc.). For the example 
shoWn in FIG. 511, media server 509 stores media items 
Media_1_Format_B, Media_2_Format_E, Media_3_For 
mat_C, Media_4iF0,mat_C . . .Media_n_Format_X, Wherein 
“n” is any integer value and X is any format type. Media 
server 511 stores, by Way of example, Media_20_Format_D, 
Media_21_Format_F, Media_22_Format_B, Media_23_ 
Format_C . . . Media_m_Format_y, Wherein “m” is any inte 

ger value and y is any format type. 
[0046] In one embodiment, an automated process is com 
menced to convert all media items stored on a media server to 
one or more formats. The process may run Without initiation 
from a user and When system resources are available. Media 
items are transferred from a media server (509 or 511) to 
transcoder device 507. Transcoder 507 determines the current 
format of the media item, converts the media items to one or 
more different formats, and transfers the converted media 
items to the media server. The media server then stores the 
converted media items along With the media items in the 
original format. FIG. 5b illustrates an example for converting 
the media items of FIG. 5a to a speci?ed format, “Format_A.” 
As shoWn in FIG. 5b, after the conversion process, media 
server 511 stores, in addition to the original media, all media 
items converted to Format_A (i.e., Media_20_Format_A, 
Media_21_Format_A, Media_22_Format_A, Media_23_ 
Format_A and Media_m_Format_A). Similarly, all media 
items stored in media server 509 are converted to Format_A 
(i.e., Media_1_Format_A, Media_2_Format_A, Media_3_ 
Format_A, Media_4_Format_A and Media_n_Format_A). 
[0047] In one embodiment a program alloWs the user to 
con?gure the parameters for the conversion process. For 
example, a user may specify one or more formats for conver 
sion based on the media type of the original media item. For 
example, if the original media item is a WMA ?le, then the 
user may specify conversion to MP3. The user may also 
specify the frequency to conduct the conversion. For 
example, the user may specify that the system update media 
server items once everyday (i.e., traverse media server items 
and convert any media items not already converted to one or 
more speci?ed formats). Also, the user may specify one or 
more media servers to perform the conversion process. 
[0048] The underlying protocols of the media system do 
not permit a client device to aggregate media items from 
devices on the home netWork. The protocols themselves have 
no requirement to support a distributed system. For this 
embodiment of the media convergence platform, aggregation 
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logic creates a distributed system using non-distributed pro 
tocols. The aggregation logic uses multiple protocols to inte 
grate devices on the home network. 

[0049] FIG. 6 is a How diagram illustrating one embodi 
ment for playback of media over a netWork. Initially, a play 
back device discovers media servers and transcoder devices 
on the home netWork (block 410, FIG. 6). One embodiment 
for discovering devices on the home netWork is described 
more fully beloW. Based on information learned in the dis 
covery process, the playback device constructs state informa 
tion for the discovered media servers and transcoder devices 
(block 420, FIG. 6). The playback device aggregates a list of 
media items available through the netWork (block 425, FIG. 
6). The aggregation logic for the playback device acquires 
media items from all media servers that contain compatible 
media items. For example, if the playback device plays music 
items, the playback device acquires all music items from all 
media servers available on the netWork. 

[0050] The playback device receives a request to play 
media item(s) (block 430, FIG. 6). In response, the playback 
device connects to a selected media server and transcoder 
device using state information acquired during the discovery 
process (block 450, FIG. 6). Speci?cally, the playback device 
translates the request to play a media item to a protocol 
supported by the media server With the selected item, and 
forWards the request to the media server. Similarly, the play 
back device translates the request to transcode a media item to 
a protocol supported by the transcoder, and forWards the 
request to the transcoder. In one embodiment, the playback 
device invokes a service on the selected media server to obtain 
the media items and invokes a service on the transcoder to 
convert the ?le format. (block 460, FIG. 6). In one embodi 
ment, the playback device invokes a content manager service 
on the media server to acquire the media item. 

[0051] FIG. 7 is a block diagram illustrating one embodi 
ment for softWare components operating on a media conver 
gence platform device. Software components 500 include, at 
the highest level, application softWare 502. The application 
softWare 502 implements functionality for an underlying 
device. For example, application softWare 502 may imple 
ment functions for a DVD player. As shoWn in FIG. 7, under 
neath the application softWare 502 is aggregation logic 520. 
Aggregation logic 520 permits a client device to aggregate 
media items on the home netWork. 

[0052] The softWare components 500 also include user 
interface (“UI”) rendering logic 510. UI rendering compo 
nent 510 translates scene information to display information 
suitable for display on the client device. The UI rendering 
component 510 also renders the display data. For example, if 
the underlying client device includes a television display 
(e. g., CRT), then UI rendering engine 510 generates graphics 
data from scene information, and renders the graphics data on 
the television display. If the display on the client device is a 
LCD display, then UI rendering engine 510 generates lists 
from scene information, and displays the lists on the LCD 
display. 
[0053] As shoWn in FIG. 7, the client device incorporates 
one or more netWork protocols and remote procedure calls 
(“RPC”) mechanisms. For example, FIG. 7 shoWs that the 
client device supports netWork protocol A (525), netWork pro 
tocolB (530), and netWork protocol” (535). For this example, 
client device softWare 500 supports RPC mechanism A (540), 
RPC mechanismB (545), and RPC mechanism” (550). 
[0054] The client device softWare 500 supports one or more 
services. As shoWn in FIG. 7, one or more methods of a 
service are accessible through an interface. In general, the 
methods, When invoked, provide speci?c functionality for the 
underlying service. For this example, client device softWare 
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500 includes serviceA (555), serviceB (560), and service” 
(565). Each service is associated With one or more methods 

(i .e ., method(1) -method(n)). 
[0055] In one embodiment, the media convergence plat 
form supports a plurality of underlying protocols. In general, 
the protocols de?ne commands, RPC mechanisms, and inter 
faces to services. In one embodiment, the media convergence 
platform supports an industry de?ned UPnP protocol. In gen 
eral, the UPnP protocol de?nes discovery over IP netWorks, 
an RPC mechanism, and interfaces for activating services. 
UPnP services include: a content directory service, a connec 
tion manager service, an audio/video (“A/V”) transport ser 
vice and anA/V control service. 
[0056] In one embodiment, the media convergence plat 
form also supports a proprietary protocol (i.e., non-industry 
standard protocol). For this embodiment, the proprietary pro 
tocol de?nes a netWork discovery process, an RPC mecha 
nism, and an interface to services. The services include a 
content manager and a media player service. The content 
manager service alloWs a client device to interface to a data 
base. Speci?cally, using the content manager service, the 
client device may extract information (e.g., URL to identify 
media, metadata, etc.) from a database on another netWork 
device. Thus, the content manager service provides a means 
for a device of the media convergence platform system to 
query a database. The media player service de?nes an inter 
face to permit playback functionality (e.g., initiate and con 
trol media streams). 
[0057] In one embodiment, the discovery process on the 
proprietary protocol implements asynchronous based mes 
saging. The discovery protocol operates on any netWork that 
supports packet based messaging or on a serialiZed netWork. 
In one embodiment, the discovery protocol includes an 
“announce” command, a “discovery” command, and a “bye 
bye” command. The announce command is used by a device 
to announce its presence on the home media netWork. A 
discovery command is a request for an announcement (i.e., 
queries Whether any client devices are on the home netWork). 
The “bye-bye” command is used by a client device to 
announce that the client device is leaving the netWork. In one 
embodiment, there are tWo types of announcements and tWo 
types of “bye-bye” commands: one for devices and one for 
services. 

[0058] In one embodiment, the RPC mechanism, supported 
by the proprietary protocol, uses a packet based protocol. The 
services include methods and an identi?cation number to 
permit a device on the home netWork to construct RPC based 
packets With the appropriate arguments. In general, an RPC 
mechanism permits a device to control another device on the 
netWork. The protocol is effectuated through requests and 
responses. The RPC packets include a header. In one embodi 
ment, the header contains: version information, a command 
class (maps to a particular service), the command (the method 
the device is requesting or the response coming from the 
method), an identi?cation (identi?cation of requests or iden 
ti?cation of responses corresponding to a request), and a 
length. After the header, the RPC protocol format speci?es 
data (i.e., arguments for requests and returns values for 
responses). 
[0059] FIG. 8 is a block diagram illustrating an example 
home netWork for the media convergence platform. For this 
example, a home netWork includes transcoder 650, DVD 
player 640, and media server 630. A client device (610) enters 
the home netWork 620, and discovers, using a supporting 
protocol, three devices (e.g., transcoder 650, DVD player 



US 2012/0131218 A1 

640, and media server 630). As shown in FIG. 8, client device 
610 stores state information for each of the devices discov 
ered on home network 620. Speci?cally, client device 610 

stores, for devicel (media server 630) a supporting network 
protocol (i.e., network protocol A) as well as a list of services 
supported by the devices (i.e., service A and serviceC). The 
network protocol also speci?es an RPC mechanism to 
execute remote procedure calls on media server 630. Simi 

larly, state information for device2 (i.e., DVD player 640) 
indicates that device2 supports network protocol A and imple 
ments service A and serviceB. Device3, transcoder 650, sup 
ports network protocolC, and implements service A and servi 
ceB. For this example, service A supports the conversion 
between Format A to FormatB, and serviceB supports the con 
version from Formatc to FormatD. 
[0060] As shown in FIG. 8, each service (e.g., serviceA, 
serviceB, and serviceC) supports an interface. The interface 
de?nes a speci?cation to provide a means to access the meth 

ods or commands within a service. As such, the client device 

610 utiliZes services (service A or service B) on transcoder 650 
through their respective interfaces. Note that media server 
630, DVD player 640 and transcoder 650 all implement ser 
vice A. Each interface for service A is the same to permit uni 

form accessibility to the service. However, the implementa 
tion of service A in each of the devices may be different. 

[0061] In one embodiment, a media convergence platform 
implementation provides security. For this embodiment, the 
announcement command is open ended, such that the proto 
col only de?nes a minimum speci?cation for communication. 
Thus, announcement protocols may support multiple net 
work speci?cations, including TCP and secure sockets layer 
(“SSL”). The protocol supports implementation on TCP/IP 
networks. In addition, the protocol supports SSL operating on 
TCP/IP networks. SSL permits secure communications, 
including authentication, between two parties on a network. 

[0062] The proprietary protocol also permits an implemen 
tation using partial security. For this embodiment, a service 
may include some methods that require secure communica 
tions and other methods that do not require secure communi 
cations. Thus, some methods utiliZe SSL technology to real 
iZe secure communications between two devices on the home 
network. 

[0063] FIG. 9 is a ?ow diagram illustrating one embodi 
ment for discovering devices in the media convergence sys 
tem. A new device (i.e., a device not currently connected to 
the network) is connected to the home media network (710, 
FIG. 9). In order to communicate on the network, the new 
device obtains a network address (block 720, FIG. 9). For 
example, in an IP network, the client requires an IP address. If 
the underlying network supports TCP/IP, then the client 
device determines if there is a DHP server. If so, the DHP 
server assigns the IP address to the new device. If no DHP 
server is available to assign the new device an IP address, then 
the new device selects an IP address from a pool and deter 
mines whether any other device on the home network has that 
IP address. If no other device on the network has that IP 
address, then the client device uses this IP address. This 
process of auto IP addressing allows communication on a 
home network within a single subnet. 
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[0064] The new device transmits an “announcement” com 

mand over the network (block 730, FIG. 9). The format of the 
announcement command complies with a protocol supported 
by the devices. The new device may broadcast or multicast the 
announcement command over the network. For example, in 
an IP network, the new device may multicast the announce 
ment in order to expand subnets if the home network includes 
a gateway. A multicast format is used to specify speci?c IP 
addresses (e. g., transmitting an announcement only to those 
devices on the network interested or compatible with the new 

device). As used herein, compatible devices are those devices 
that may be interested in communicating with the client 
device. 

[0065] In response to the new device’s announcement com 
mand, the new device constructs state information. In general, 
the state information provides details regarding devices avail 
able on the network. The state information includes protocols 
and services supported by those devices. When compatible 
devices on the network receive the announcement command, 
those compatible devices may add information, encapsulated 
in the announcement command, to a local cache. 

[0066] If there are no compatible devices on the network or 
the new device does not desire to utiliZe a service on the 

network, then the process terminates. For example, if the new 
device is an MP3 player, then compatible devices include 
those media servers storing MP3 audio as well as other MP3 
players. If there are other compatible devices on the network, 
those devices expose one or more services to the new device 

(block 750, FIG. 9). To discovery services on the network, the 
new device transmits a discovery command and waits for a 
response. For this example, a media server, which stores MP3 
audio, exposes an interface to allow the new device to aggre 
gate the MP3 audio stored on that media server. Similarly, a 
compatible MP3 player exposes a service, through a pre 
de?ned interface, to permit the new device to play MP3 audio 
stored on the new device at the compatible MP3 player. 

[0067] In response to the request (e.g., new device applica 
tion logic), the new device connects to a compatible device 
via a supporting protocol (block 760, FIG. 9). Speci?cally, the 
device translates the protocol for the appropriate device using 
the state information. For example, if the compatible device 
supports an industry standard protocol, then the new device 
selects the industry standard protocol to communicate to that 
device. The new device utiliZes the services on the compatible 
device (block 770, FIG. 9). 
[0068] A media server entering a home network is one 
example of the discovery process. For this example, the media 
server, after obtaining a network address, transmits an 
announcement command over the network. The media server 

announces the services it supports (e.g., content manager, 
media player service), and exposes interfaces to network 
clients to permit access to those services. If a device enters the 
network, the device waits for an announcement from the 
server. When the client identi?es the media server, the client 
connects to the media server via a protocol the server speci 
?ed in the announcement command. This process allows the 
client device to navigate media on the media server. Using the 
supporting protocol, the client device connects to a playback 
device, either itself or another playback device, and instructs 
the playback device to play the item that a user selected from 
those media items available on the media server. 
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[0069] Although the present invention has been described 
in terms of speci?c exemplary embodiments, it Will be appre 
ciated that various modi?cations and alterations might be 
made by those skilled in the art Without departing from the 
spirit and scope of the invention. 

1. A method for integrating disparate media types in a 
netWorked media system, said method comprising: 

presenting media to a netWork from a source media device, 
said media comprising at least one digital content ?le 
comprising a ?rst format; 

transmitting, over said netWork, said digital content ?le in 
said ?rst format to a transcoder media device; 
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converting said ?rst format of said media to a digital con 
tent ?le comprising a second format in said transcoder 
media device; 

transmitting, over said netWork, said digital content ?le for 
said media in said second format from said transcoder 
media device to a playback device; 

processing said digital content ?le in said second format at 
said playback media device, to generate processed sig 
nals; and 

presenting said processed signals at said playback media 
device to play said digital content ?le. 

2-36. (canceled) 


