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(57) ABSTRACT 

A method and system for performing a service on a home 
network, by: connecting a ?rst and a second home device to 
the home network; providing a database including a plurality 
of application interface description data objects, where each 
application interface description data object includes infor 
mation in a structured format for commanding and control 
ling of a home device by one or more other home devices 
connected to the network; the second home device accessing 
a ?rst application interface description object for the ?rst 
home device in the database; the ?rst home device accessing 
a second application interface description object for the 
second home device in the database; sending control and 
command data from the ?rst home device to the second 
home device utilizing the second application interface 
description object over the network; and sending control and 
command data from the second home device to the ?rst 
home device utilizing the ?rst application interface descrip 
tion object over the network. Whereby, the ?rst and second 
home devices perform said service. 
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METHOD AND APPARATUS FOR UNIVERSALLY 
ACCESSIBLE COMMAND AND CONTROL 

INFORMATION IN A NETWORK 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] Applicant claims the bene?t of US. Provisional 
Application No. 60/084,578 entitled “Command and Con 
trol Using XML”, ?led on May 7, 1998 Which is incorpo 
rated herein by reference. The present application is related 
to the following copending applications that are commonly 
assigned and Which are incorporated herein by reference: 
US. patent application Ser. No. 09/104,299, entitled 
“BroWser Based Command and Control Home Network”; 
US. patent application Ser. No. 09/104,297, entitled 
“Method and Apparatus for A Home NetWork Auto-Tree 
Builder”; US. patent application Ser. No. 09/104,298, 
entitled “Improved Home NetWork, BroWser Based, Com 
mand and Control”; US. patent application Ser. No. 9/103, 
469, entitled “Method and Apparatus for Creating Home 
NetWork Macros”; and US. patent application Ser. No. 
09/104,606, entitled “Programming Tool For Home Net 
Works. 

FIELD OF THE INVENTION 

[0002] The present invention relates to the ?eld of netWork 
systems, and more particularly, to home netWork having 
multiple devices connected thereto. 

BACKGROUND OF THE INVENTION 

[0003] A netWork generally includes a communication 
link and various devices With communication capability 
connected to the communication link. The devices include 
computers, peripheral devices, routers, storage devices, and 
appliances With processors and communication interfaces. 
An eXample of a netWork is a home netWork for a household 
in Which various devices are interconnected. Ausual house 
hold can contain several devices including personal com 
puters and home devices that are typically found in the 
home. As such the term “device” typically includes logical 
devices or other units having functionality and an ability to 
exchange data, and can include not only all home devices 
but also general purpose computers. Home devices include 
such electronic devices as security systems, theater equip 
ment, TVS, VCRs, stereo equipment, and direct broadcast 
satellite services or (DBSS), also knoWn as digital satellite 
services (DSS), sprinkler systems, lighting systems, micro 
Waves, dish Washer, ovens/stoves, Washers/dryers, and a 
processing system in an automobile. 

[0004] In general, home devices are used to perform tasks 
that enhance a homeoWner’s life style and standard of living. 
For eXample, a dishWasher performs the task of Washing 
dirty dishes and relieves the homeoWner of having to Wash 
the dishes by hand. A VCR can record a TV program to 
alloW a homeoWner to Watch a particular program at a later 
time. Security systems protect the homeoWner’s valuables 
and can reduce the homeoWner’s fear of unWanted entry. 

[0005] Home devices, such as home theater equipment, 
are often controlled using a single common control unit, 
namely a remote control device. This single common control 
unit alloWs a homeoWner to control and command several 
different home devices using a single interface. Thus, may 
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manufacturers have developed control units for controlling 
and commanding their home devices from a single interface. 

[0006] One draWback associated With using the remote 
control unit to command and control home devices is that it 
provides static and command logic for controlling and 
commanding each home device. Another draWback associ 
ated With using remote control units is that knoWn remote 
control units cannot control a plurality of diverse devices, 
and more particularly, cannot control a plurality of devices 
having different capabilities to communicate With each other 
in order to accomplish tasks or provide a service. 

[0007] In conventional netWork systems a user provides 
commands using a remote control unit or device control 
panel. Once the user ceases, there is no controller unit or 
device in the netWork to provide commands for automatic 
operation. After a user initially controls and commands a 
?rst set of devices, conventional systems do not provide a 
mechanism for the ?rst set of devices to automatically 
communicate With a second set of devices in the netWork as 
necessary in order to accomplish tasks Without direct user 
control and command of the second set of devices. Further, 
conventional systems do not provide an ef?cient method for 
various netWork devices to obtain information about other 
netWork devices in the netWork for command and control. 

[0008] There is, therefore, a need for a method and a 
system Which provides dynamic control and command 
devices in a home netWork. There is also a need for such a 
method and system to provide the ability to control a 
plurality of diverse devices having different capabilities to 
communicate With each other in order to accomplish tasks or 
provide a service. There is also a need for such a method and 
system to provide the ability for various netWork devices to 
automatically command and control other various netWork 
devices. There is also a need for such a method and system 
to provide universally accessible command and control 
information for inter-device communication. 

SUMMARY OF THE INVENTION 

[0009] The present invention satis?es these needs. In one 
embodiment the present invention provides a method and 
system for performing a service on a home netWork, by: 
connecting a ?rst and a second home device to the home 
netWork; providing a database including a plurality of appli 
cation interface description data objects, Where each appli 
cation interface description data object includes information 
in a structured format for commanding and controlling of a 
home device by one or more other home devices connected 
to the netWork; the second home device accessing a ?rst 
application interface description object for the ?rst home 
device in the database; the ?rst home device accessing a 
second application interface description object for the sec 
ond home device in the database; sending control and 
command data from the ?rst home device to the second 
home device utiliZing the second application interface 
description object over the netWork; and sending control and 
command data from the second home device to the ?rst 
home device utiliZing the ?rst application interface descrip 
tion object over the netWork. Whereby, the ?rst and second 
home devices perform said service. 

[0010] In one version of the invention, the ?rst home 
device stores ?rst application interface data therein, and the 
second home device stores second application interface data 
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therein. The database is formed by querying the ?rst and 
second home devices to transfer said application interface 
data for the ?rst and second home devices to the database 
device. The database can be stored in a database device and 
connected to the netWork for universal access by netWork 
devices. In that case, the ?rst application interface descrip 
tion object for the ?rst home device can be provided from 
the data base to the second home device over the netWork. 
Further, the second application interface description object 
can be provided from the data base to the ?rst home device 
over the netWork. 

[0011] Further, three or more home devices can be con 
nected to the network, Wherein at least one home device 
accesses the database to query the application interface 
description objects of a plurality of home devices for send 
ing command and control data to the plurality of home 
devices over the netWork. Each application interface 
description object can include data in a structured format. 
The structured format can include XML format. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] These and other features, aspects and advantages of 
the present invention Will become better understood With 
regard to the folloWing description, appended claims and 
accompanying draWings Where: 

[0013] FIG. 1 shoWs a block diagram on an embodiment 
of a netWork according to one aspect of the present inven 
tion; 

[0014] FIG. 2 shoWs the block diagram of FIG. 1 in an 
example device control and communication scenario; 

[0015] FIG. 3 shoWs a block diagram of an example home 
netWork system according to the present invention Which 
includes a plurality of client and server devices; 

[0016] FIG. 4 shoWs a block diagram of example embodi 
ments of a client device and a server device of FIG. 3; 

[0017] FIG. 5 shoWs example embodiments of client 
devices; 

[0018] FIG. 6 shoWs example embodiments of server 
devices; 

[0019] FIG. 7 shoWs a block diagram of tWo example 
netWorked server devices capable of communication With, 
and control of, one another; 

[0020] FIG. 8 shoWs a block diagram of an example 
architecture of an audio/video (A/V) model including 
examples of a source server device, a sink server device and 
a client device in a netWork; 

[0021] 
model; 

[0022] FIG. 10 shoWs an example capabilities data table 
for a netWork device; 

[0023] FIG. 11 shoWs an example attribute data table for 
a netWork device; 

[0024] FIG. 12 shoWs an example con?guration of build 
ing blocks for generating command messages among net 
Worked devices; 

FIG. 9 shoWs another example audio/video (A/V) 
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[0025] FIG. 13 shoWs another example con?guration of 
the building blocks of FIG. 12 for generating command 
messages; 

[0026] FIG. 14 shoWs three examples of interaction 
among netWorked client and server devices; 

[0027] FIG. 15 shoWs an example block diagram for 
de?nitions of API extensions of netWorked device inter 
faces; 
[0028] FIG. 16 shoWs an example architecture for a server 
device application accessing the interface description docu 
ment of another server device; 

[0029] FIG. 17 shoWs another example inter-device con 
trol architecture betWeen a controller server device and a 

controlled server device; 

[0030] FIG. 18 shoWs an embodiment of an XML proto 
col providing a Web standard common middleWare layer in 
a communication stack at the API level betWeen netWorked 

devices; 
[0031] FIG. 19 shoWs another embodiment of server 
device to server device command and control architecture; 

[0032] FIG. 20 shoWs the relationship betWeen a device 
interface library and consumer electronics de?nition data 
base for home devices; 

[0033] FIG. 21 shoWs hierarchal form of an embodiment 
of a device interface de?nition; 

[0034] FIG. 22 shoWs an example of layers in device 
interface de?nition of FIG. 21; 

[0035] FIG. 23 shoWs a command transmission and inter 
pretation process betWeen a sender and receiver device; and 

[0036] FIG. 24 shoWs an example table of a partial list of 
packet types and formats for providing translation services 
according to an aspect of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0037] In one aspect, the present invention provides inter 
device communication in a netWork such as a home netWork. 
As home devices become more intelligent and can share 
information, inter-device communication alloWs a user to 
interconnect devices in a netWork to take advantage of the 
information sharing capabilities of those devices. As such, 
inter-device communication plays a crucial role in affording 
a user With the ability to fully and ?exibly utiliZe the 
netWorked devices. 

[0038] Referring to FIG. 1, in an embodiment of the 
present invention, a netWork 10 includes at least one client 
device 12 and at least one server device 14 interconnected 
via a communication link 16. The communication link 16 
can include a 1394 serial bus providing a physical layer 
(medium) for sending and receiving data betWeen the vari 
ous connected home devices. The 1394 serial bus supports 
both time-multiplexed audio/video streams and stan 
dard IP (Internet Protocol) communications. In certain 
embodiments, a home netWork uses an IP netWork layer as 
the communication layer for the home netWork. HoWever, 
other communication protocols could be used to provide 
communication for the home netWork. 
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[0039] Each client device 12 may communicate With one 
or more server devices 14 in the network 10. Further, each 
server device 14 may communicate With one or more other 
server devices 14, and one or more client devices 12, in the 
netWork 10. Each client device 12 can include a user 
communication interface including input devices such as a 
mouse and keyboard for receiving user input, and a display 
for providing a control user interface for a user to interact 
With the networked devices. The user interface can include 
a graphical user interface (GUI) display 18 for providing 
information to the user. Referring to FIG. 2, as de?ned 
herein, each server device 14 provides a service for the user, 
eXcept control user interface, and each client device 12 
provides control user interface for user interaction With the 
netWork 10. As such, only client devices 12 interact directly 
With users, and server devices 14 interact only With client 
devices 12 and other server devices 14. Example services 
can include MPEG sourcing/sinking and display services. 

[0040] FIG. 3 shoWs a block diagram of an eXample home 
netWork 10 that includes a plurality of client devices 12 and 
a plurality of server devices 14. Each server device 14 may 
include hardWare as a resource in the netWork for providing 
services to the user. Further, each server device 14 may store 
a server or service control program 20 for controlling the 
server hardWare, and include a graphical control object 
(GCO) user interface description 22 for user interface With 
the server control program 20 as shoWn in FIG. 4. 

[0041] For control betWeen a controlling client device 12 
and a controlled server device 14, the client device 12 
accesses the GCO 22 of the server device 14 by, for 
eXample, transferring the GCO 22 from the server device 14 
to the client device 12 over the netWork. The client device 
12 then uses the transferred GCO 22 to create a control user 
interface GUI 18 for the user to communicate With the 
control program 20 of the server device 14 from the client 
device 12 over the netWork. The user provides command and 
control to at least the control program 20 of the server device 
14 from the client device 12. 

[0042] Storing the GCO 22 of each server device 14 in the 
server device itself may reduce the processing and storage 
requirements of the client devices 12 in networks With 
several server devices 14. Further, storing the GCOs 22 in 
the server devices 14 may alloW each server device 14 to 
provide its oWn GUI look and feel to the user, and alloWs for 
modi?cation or updating of the GCOs 22 Without modi? 
cations to client devices 12. 

[0043] Referring to FIG. 4, to provide command and 
control betWeen a client device 12 and the server device 14, 
in one embodiment, the client device 12 can include a 
renderer 24 for displaying a GUI 18 using a GCO 22 stored 
in the client device 12 or transferred to the client device 12 
over the netWork from a desired server device 14. For 
eXample, in an initial device selection phase, the client 
device 12 can fetch the GCO 22 of at least one server device 
14 over the netWork, and the renderer 24 displays a GUI 18 
using the GCO 22 for controlling the server device 14. 
Preferably, the GUI 18 is customiZed to the server device 14 
and can include a built-in command set for controlling the 
server device 14. 

[0044] In addition, the GUI is 18 of various server devices 
14 may include commonalities such as: (1) a common GCO 
model type for the client device renderer 24 to display GUIs 
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18, (2) common communication protocols for transferring 
the GCOs 22 from various server devices 14 to the client 
device 12, and (3) common communication protocols for 
GUI interaction from the client device 12 to the control 
program 20 of the corresponding server device 14, Wherein 
the client device 12 does not require a built-in knoWledge of 
a particular server device 14 being controlled. 

[0045] Referring still to FIG. 4, a server device 14 may 
include one or more server control programs 20 to control 

the server hardWare for providing a service. The GUI 
interface 18 from the GCO 22 of the server device 14 
provides interface to the server device control programs 20. 
The server device 14 may also include control state data 26 
indicating the control status of the server device 14 and 
server device hardWare in providing a requested service. 

[0046] For eXample, the control state data 26 can include 
the status of control information in the GUI 18 for the server 
device 14, such as timer setup for a recording action in a 
VCR server device. The control state data 26 is stored in the 
controlled server device 14, and displayed to a user through 
the GUI 18 of the server device 14 at the controlling client 
device 12, for user control of the server device 14. Prefer 
ably, the controlling client device 12 for displaying the GUI 
18 of the server device 14 does not retain knoWledge of the 
control state data 26 for the controlled server device 14. 

[0047] Each server device 14 can be controlled by one or 
more client devices 12. As such, the control state data 26 
stored in the server device 14 includes status of the infor 
mation in the GUI 18 of the server device 14 at each of the 
controlling client devices 12. For eXample, When the user 
controls a server device 14 using a ?rst client device 12, 
upon completion of the user control, the information in the 
GUI 18 of the server device 14 at the ?rst client device 12 
is saved by the server device 14 in the control state data 26 
of the server device 14. 

[0048] Alternatively, While the user is interacting With the 
GUI 18 of the server device 14 at the ?rst client device 12, 
the control state data 26 of the server device 14 is updated 
With the information in the GUI 18 of the server device 14 
at the ?rst client device 12, and upon completion of user 
control, the control state data 26 is retained in the server 
device 14. When the user controls the server device 14 using 
a second client device 12, the control state data 26 is made 
available to the user via the GUI 18 of the server device 14 
at the second client device 12 for further control. The user 
can also use the ?rst client device 12 at a later time to control 
the server device 14, Whereupon the control state data 26 is 
made available to the user via the GUI 18 of the server 
device 14 at the ?rst client device 12 for further control. The 
server device 14 can also include a clock 28, or maintains the 
current time, to alloW time delay action based on time or 
clock input from a user, as described beloW. 

[0049] A client device 12 and a server device 14 can be 
physically bundled together as one unit such as a DTV. In 
that case, the server device 14 includes a control program 20 
for controlling the server hardWare, and the client device 12 
provides control user interface to the server control program 
20 for control and command of at least the server hardWare. 
FIG. 5 shoWs eXamples of client devices 12 that may 
include: (1) a PDA (RemoteC) for displaying a GUI, (2) a 
DTV (STB) for displaying a GUI and including a sink server 
comprising audio and/or video program streak destination 
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server, and (3) a PC for displaying a GUI and including at 
least one server device for providing multiple services. 
Hardware and executables in a DTV or PC client device can 
also be controlled by other client devices. FIG. 6 shoWs 
example server devices 14, including: (1) a DVDP Smart 
Card as a source server device, (2) an Audio Ampli?er as a 
sink server device, (3) a DVCR as either a source or a sink 

server device, and (4) a Management Server for managing 
remote server devices. The Management Server can be 

included in a DBS-STB, Cable TV-STB, or ATSC-STB, for 
example. Such devices include a Management Server for 
local control or management of the internal Workings of the 
STB. Further, external servers accessed through an external 
netWork can be utiliZed by local client devices for services 
such as Video-on-Demand, Enhanced-TV, and Internet com 
merce, for example. 

[0050] Referring to FIG. 7, communication and control 
betWeen tWo server devices 14 is accomplished by the 
control programs 20 of the server devices 14 communicating 
command and control data therebetWeen. Aserver device 14 
can control one or more other server devices 14 over the 

netWork. And, a server device 14 can be controlled by one 
or more server devices 14, and by one or more client devices 
12. Further, a user can utiliZe a client device 12 to control 
and command a ?rst set of server devices 14, and the ?rst set 
of server devices 14 can automatically command and control 
a second set of server devices 14 Without user involvement, 
as necessary to perform services to the user. 

[0051] For example, for automatic time-delay operation, a 
user can “log on” to a client device 12 to control a ?rst set 
of server devices 14 and specify desired services. The user 
then “logs off” from the client device 12. The ?rst set of 
server devices 14 perform communication and control 
among themselves, and at a later time, one or more of server 
devices 14 in the ?rst set automatically control a second set 
of server devices 14 as necessary to collectively provide the 
desired services Without user involvement. 

[0052] FIG. 7 shoWs example embodiments of tWo server 
devices 14 capable of communication With, and control of, 
one another. Each server device 14 includes a control 
program 20, a clock 28 and control state data 26 described 
above. Each server device 14 can also include a GCO 22 for 
the server device 14 to be directly controlled by a client 
device 12. HoWever, a GCO 22 does not need to be included 
in a server device 14 that is not directly controlled by a client 
device 12 and only communicates With other server devices 
14. Each server device 14 also includes a command lan 
guage (CL) interface 30 and a library of commands. The 
library of commands includes the commands that the server 
device 14 utiliZes to send and receive information for 
providing its service. HoWever, a command language is not 
necessary for user control as shoWn in FIG. 4 and described 
above. 

[0053] FIG. 8 shoWs an example audio/video (A/V) 
model including a source server device 14, a sink server 
device 14 and a client device 12 in the netWork. The source 
server device 14 includes a control program 20 for control 
ling data stream source hardWare 32 of the source server 
device 14, and the sink server device 14 includes a control 
program 20 for controlling data stream sink hardWare 34 of 
the sink server device 14. In an example operation, a user 
utiliZes the client device 12 to control the source server 
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device 14 to start the data stream source hardWare 32, and 
to control the sink server device 14 to start the data stream 
sink hardWare 34. Upon initiation of data transfer from the 
data stream source hardWare 32 to the data stream sink 
hardWare 34, the user can relinquish the client device 12. 
Alternatively, the user can program the initiation of the data 
transfer for a future time and relinquish the client device 12. 
Thereafter, the data stream source hardWare 32 of the source 
server device 14 and the data stream sink hardWare 34 of the 
sink server device 14 automatically initiate the data transfer 
at the time programmed by the user. 

[0054] For example, the data stream source hardWare 32 
can include a Tuner-Access Device such as a Direct Broad 

cast Satellite (DBS). ADBS is a multi-channel alternative to 
cable television and provides cable-like television program 
ming directly from satellites on small (18 inch to 3-foot 
diameter) satellite dishes. With DBS, several standard ana 
log television signals are digitally compressed onto a single 
satellite transponder thereby alloWing up to 200 or more 
channels receivable With a dish pointed at a ?xed position in 
the sky. The data stream sink hardWare 34 can include a 
Digital Video Cassette Recorder (DVCR) Which comprises 
s digital VCR that is able to decode compressed digital video 
signals on playback. The user provides command and con 
trol data including “time-delay record” event data for the 
DVCR and a “time-delay select a program” event data for 
the Tuner-Access Device. After the time-delay, the Tuner 
Access Device selects the desired program, and sources 
program data to the DVCR Which receives and records the 
program data Without further control actions from the user. 

[0055] FIG. 9 shoWs another example audio/video (A/V) 
model including at least a source server device 14 
SERVER1, a sink server device 14 SERVER2 and a client 
device 12 in the netWork 10. The client device 12 includes 
a session manager 36 With a user interface for displaying 
selection information for a user to select and control the 
server devices 14 SERVER1, SERVER2 and other server 
devices 14 such as SERVER3 and SERVER4 (not shoWn). 
The selection information can include iconic symbols des 
ignated as Serv1, Serv2, Serv3 and Serv4 in the session 
manger 36 for a user to select the server devices 14 

SERVER1, SERVER2, SERVER3 and SERVER4, respec 
tively. The source sever device 14 SERVER1 can include a 
DVCR and the sink server device 14 SERVER2 can include 
a 1/zDTV. 

[0056] In one example operation, upon selection of the 
server devices 14 SERVER1 and SERVER2, the client 
device 12 transfers the GCO 22 of each server device 14 to 
the client device and displays a corresponding GUI 18 for 
each of the server devices 14 SERVER1 and SERVER2. The 
user can interact With the GUI 18 of each server device 14 
to provide command and control to the corresponding server 
device 14 for service. Each server device 14 can provide 
service alone or in combination With other server devices 14. 
Further, the session manager 36 transfers control state data 
26 betWeen the GUIs 18 of the server devices 14 in the client 
device 12 as necessary for the corresponding server devices 
14 to perform a service. Based on the user command and 
control information, tWo or more of the server devices 14 
can communicate command and control information ther 
ebetWeen to provide a user requested service. 

[0057] The session manager 36 can include a softWare 
agent Which functions to access and display available home 
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network services provided by various server devices 14 in 
the network 10. The software agent can additionally match 
the capabilities of various server devices 14 in the network 
10 and display selection information for only those server 
devices 14 that have compatible capabilities. Further, the 
session manager 36 can match the selections made in the 
GUI 18 of one server device 14 to the selections in GUI 18 
of another server device 18 to help the user provide mean 
ingful command and control information to the server 
devices 14. 

[0058] In another example operation, the session manager 
36 executes the software agent which searches the network 
and discovers the server devices 14 connected to the net 
work. The software agent also accesses capabilities data 
stored in each server device 14 to determine the capabilities 
of the server devices 14 and provide information about those 
capabilities to the user. The session manager 36 then dis 
plays the selection icons Serv1, Serv2, Serv3 and Serv4 for 
the server devices SERVER1, SERVER2, SERVER3 and 
SERVER 4 as shown in FIG. 9. 

[0059] The session manager 36 initially enables all the 
selection icons Serv1, Serv2, Serv3 and Serv4 to allow the 
user to select from among all four selection icons. After the 
user selects the server device SERVER1 by clicking on the 
Serv1 selection icon, the session manager 36 determines that 
the server devices SERVER3 and SERVER 4 are incompat 
ible in capability with the server device SERVER1. As such, 
the session manager 36 disables the selection icons Serv3 
and Serv 4 for server devices SERVER3 and SERVER4, 
respectively. The user can then click on the icon Serv2 to 
command and control the server device SERVER2. 

[0060] As the user interacts with the GUI 18 of a selected 
server device 14, control and command information input by 
the user into each GUI 18 provide additional capabilities 
information which affect further server device selections by 
the user. For example, if a VCR server device 14 is selected, 
further action by the session manager 36 in enabling or 
disabling selection icons for other server devices 14 is 
affected by a user decision to play or record. 

[0061] Each server device 14 in the network has one or 
more service capabilities as discussed above by way of 
example with reference to the server devices in FIG. 9. Each 
service capability includes sourcing or sinking of informa 
tion. For example, a TV has the sinking capability of 
receiving video and audio streams, a VCR device can source 
(transmit) and sink (receive) video and audio signals, and a 
PC may be able to transmit and receive video, audio and 
data. Each sourcing capability has a complementing, and 
compatible, sinking capability. Similarly, each sinking capa 
bility has a complementing, and compatible, sourcing capa 
bility. For example, a video output capability of one device 
is complemented by a video input capability of another 
device. 

[0062] Since each device 14 can be a source or sink for 
several different services on the network, each device 14 
stores a capabilities data table (Capabilities Table 1) as 
shown by example in FIG. 10. The ?rst column of Table 1 
identi?es the service capabilities of a device 14, and the 
second column identi?es whether the device 14 is a source 
or a sink for a corresponding service in the ?rst column. 
Using the capabilities data Table 1, new services can be 
implemented while maintaining compatibility with older 
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devices. For example, if a new service is developed that is 
compatible with an older service, both the new and the old 
service can be entered into the capabilities data Table 1 for 
a device implementing the new service, whereby the imple 
menting device remains compatible with older devices using 
the old service. 

[0063] In one implementation, a Device Manager con 
ducts a matching or comparison of device source and sink 
services. For example, the Device Manager can be imple 
mented as a software agent to compare the capabilities or 
properties of various devices 14 and locate devices 14 with 
matching capabilities. For example, in a case where the 
service is a media stream from a ?rst device 14 across the 
network to a second device 14, the Device Manager com 
pares the capabilities of the ?rst and second devices 14 to 
assist the user in making a sensible selection of the second 
device 14 which is compatible with the capabilities of the 
?rst device 14. The following is an example list of service 
capabilities for an embodiment of a server device 14: 

Streamiformativideoidv 
StreamfformatfvideofmpegZtpt 
Streamiformativideoidsstpt 
StreamiformatfvideofmpegZpes 
StreamiformatfvideofmpegZl 0801-tpt 

[0064] Each device 14 can further store an attribute data 
table (Attribute Table 2) including pertinent attributes of the 
device, shown by example in FIG. 11. A name and a value 
de?ne each attribute within Table 2. Though character 
lengths are shown in Table 2, they are not required. The 
attribute data is available to other devices 14 on the network 
10 to facilitate interoperability and to store device informa 
tion. For example, a Device Page as described below uses 
the Attribute Table 2 to store the device name. Other ?elds 
can be added to the attribute data Table 2 as necessary. 

[0065] In the user-to-client device control model described 
above, attribute data can be displayed on the GUI page of the 
server device 14 at the client device 12. Alternatively, a 
second level device information home page can be utiliZed 
to display said attribute data. Further, the attribute data in the 
form of a text or Extensible Markup Language (XML) ?le 
can be accessed by a software agent. For the device-to 
device control model, the attribute data for the controlled 
device is stored in the device interface application interface. 

[0066] The Device Location attribute ?eld in the Attribute 
Table 2 is used to store the location or group for each device 
14. The Device Type attribute ?eld speci?es the device type, 
such as VCR, DVD, DTV, Camcorder, PC, Security System, 
etc. for the particular device 14. The Device Type attributes 
?eld is used to select a default device icon to represent the 
device within the Device Page if the device itself does not 
supply one. The Attribute Table 2 can include multiple 
entries for the Default Source and the Default Sink attributes 
?elds. Each such entry represents a different default source 
or sink device 14 for each data type handled by the device 
14. 

[0067] Preferably, the capabilities and attributes data are 
packaged into structured data using a hierarchical language. 
This provides a common method of retrieving the capabili 
























