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Description
Title of Invention: METHOD FOR CONTROLLING FUNCTIONS

OF DEVICE INCLUDED IN HOME NETWORK
Technical Field

[1] The present invention relates generally to a method for managing a device included
in a home network, and more particularly to a method for controlling the functions of a

device in a home network.

Background Art

[2] It is normal for a home network to include Internet Protocol (IP) - based private
networks. The home network connects various apparatuses, including a Personal
Computer (PC), intelligent products, a wireless apparatus, and the likein a home,
through middleware corresponding to a common virtual computing environment into
one network, and controls them. By connecting the various apparatuses in the home
network in a peer-to-peer scheme, the middleware enables communication between the
various apparatuses. Home Audio Video Interoperability (HAVI) , Universal Plug and
Play (UpnP) , Java Intelligent Network Infra-structure (Jini) , Home Wide Web
(HWW) , and the like have been proposed as home network middleware.

[3] A UPnP network is a home network technology, which is currently the most
frequently used, and defines a UPnP device, a UPnP service and a protocol between
the UPnP device and UPnP service. The UPnP network includes a Controlled Device
(CD) corresponding to a home network device controlled while being connected to an
IP-based home network, and a Control Point (CP) corresponding to a device for con-
trolling the controlled device.

[4] First, the Control Point (CP), which is a device for controlling the controlled device,
requests the controlled device for an event, and then receives the requested event from
the controlled device.

[5] The controlled device, which is a device for performing a function determined by the
request of the CP, transmits the requested event to the CP, which has requested the
event, when the state of the controlled device changes.

[6] The UPnP network devices configured as described above can perform an adver-
tisement process, a discovery process, a description process, a control process, and an
eventing process. The advertisement process is a process by which a new controlled
device is connected to a home network and then notifies other devices in the home
network of its existence. The discovery process is a process by which a new CP is
connected to the home network and then searches for controlled devices operating in

the home network. The description process is a process by which in order to control the



WO 2011/129630 PCT/KR2011/002666

[7]

[8]

[9]

[10]

[11]

controlled devices, the CP detects the functions of a newly added device by parsing a
service description eXtensible Markup Language (XML) file or a device description
XML file using IP addresses of the searched controlled devices. The control process is
a process by which when intending to provide a particular service through a relevant
controlled device, the CP transmits, to the relevant controlled device, a control
message (i.e. an action request) for requesting a predetermined service by using the
Simple Object Access Protocol (SOAP) according to a UPnP device architecture, and
then receives a response message (i.e. a result and variable value) to the transmitted

control message.
The eventing process is a process for checking information regarding a changedstate

of the controlled device, which has provided the predetermined service, by a control
command transmitted from the CP.

In the UPnP network,as described above, it is possible to detect errors of service
functions performed by devices connected to the UPnP network. However, in order to
solve the problems after detecting the errors of the service functions performed by the
devices, it is inconvenient in that the relevant device, which has caused the error,
should be rebooted. Further, problems may also occur in that after the relevant device,
which has caused the error, is rebooted, it must repeatedly attempt to connect to the
UPnP network.

Disclosure of Invention

Technical Problem

Accordingly, the present invention has been made to solve the abovementioned
problems occurringin the prior art, and the present invention provides a method by
which a service function, in which an error has occurred, can be limited while
maintaining a connection of a device, which has caused the error, to a home network.
Solution to Problem

In accordance with an aspect of the present invention, a method for controlling
functions of a Management Device (MD) by a Control Device (CD) in a home network
system is provided including the CD for controlling functions of an Electronic Device
(ED)connected to a home network and the MD, functions of which are managed by the
CD. The method includes: diagnosing at least one function performed by the MD;
identifying information necessary to control the at least one function; and transmitting,
to the MD, control information for controlling the at least one function, in con-
sideration of the information necessary to control the at least one function.

In accordance with another aspect of the present invention, a method for controlling
functions of a MD by the MD in a home network system is provided including the CD

for controlling functions of an ED connected to a home network and the MD, functions
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[13]

[14]

[15]

[16]

[17]

[18]

[19]

of which are managed by the CD. The method includes: transmitting a result of di-
agnosing to the CD after diagnosing at least one function performed by the MD;
identifying information necessary to control the at least one function from the CD, and
then providing the identified information to the CD; receiving control information,
which has been generated based on the information necessary to control the at least one
function, from the CD; controlling the at least one functionby using the control in-
formation; performing a connection to another ED included in the home network; and
providing a device description to another ED.
Advantageous Effects of Invention

Using the method for controlling functions of a MD included in a home network of
the present invention, it is possible to effectively limit a service function, in which an
error has occurred, while maintaining a connection of a device, in which an error has
occurred, to the home network.
Brief Description of Drawings

The above and other features, aspects, and advantages of the present invention will
be more apparent from the following detailed description taken in conjunction with the
accompanying drawings, in which:

FIG. 1 illustrates a sequence diagram showing a method for controlling functions of a
MD included in a home network according to an embodiment of the present invention;
FIG. 2 illustrates information necessary to control functions of a MD, which is used
in a method for controlling the functions of the MD included in a home network

according to an embodiment of the present invention;

FIG. 3 illustrates the configuration of a CD according to an embodiment of the
present invention; and

FIG. 4 illustrates the configuration of a MD according to an embodiment of the

present invention.

Mode for the Invention

Hereinafter, principles of operation of embodiments of the present invention will be
described in detail with reference to the accompanying drawings. In the following de-
scriptions of the present invention, a detailed description of known functions and con-
figurations incorporated herein will be omitted when it is determined that the detailed
description of the known functions and configurations may unnecessarily obscure the
subject matter of the present invention. Also, terms described below, which are in-
terpreted considering the functions in the present invention, can be different depending
on user and operator's intention or practice, etc. Therefore, the terms should be in-
terpreted based on the disclosure throughout this specification.

FIG. 1 is a signal flow diagram showing a method for controlling functions of a MD
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[25]

included in a home network according to an embodiment of the present invention.
Referring to FIG. 1, a method for controlling functions of a MD included in a home
network is performed by a Control Cevice 11, a Management Device 13 and an
Electronic Device 15.

For example, the Control Device 11 may be either a PC, a portable terminal or a
laptop, which functions as a Control Point (CP) in a Basic Management Service (BMS)
for UPnP Device Management DM. Further, the MD 13 may be a TV (Television) or
others, which functions as an Management Device (MD) capable of performing the
functions of various service data models.

Research has been conducted on UPnP telephony technology, in which, the
transmission of call data, which has been received from the outside, to an apparatus in
a house enables a user to answer the phone call through the apparatus in the house.
According to UPnP, a UPnP telephony architecture includes a telephony terminal for
receiving a telephone call from the outside, an ED in a house for receiving the
transmission of a phone call data from the telephony terminal, and a CP for controlling
the telephony terminal and the ED. The CP can control the functions of the telephony
terminal and those ofthe ED by using a network, and controls a connection and media
session establishment between the telephony terminal and the ED. The telephony
terminal for receiving a phone call is a telephony server, and a telephony device for
receiving phone call data transmitted from the telephony server is called a telephony
client. A telephony CP controls the transmission of the phone call, which has been
received by the telephony server, to the telephony client.

Further, the MD 13may function as a telephony terminal, and the ED 15 may be a
device which functions as a telephony server.

In the method for controlling the functions of the MD included in the home network
according to the embodiment of the present invention, for controlling the MD 13, the
CD 11 first performs a diagnostic process through the communication of itself with the
MD 13 in step 101. The diagnostic process may be performed through a BMS di-
agnostic process as defined by a UPnP DM standard.

The CD 11 then transmits, to the MD 13, a message requesting information
necessary to control at least one function of the MD 13 in step 102.

The information necessary to control the at least one function may be information
necessary to activate/deactivate the function. For example, an error or a problem may
occur in the function, and when an error or a problem occurs in the function, it is
necessary to selectively deactivate only the function in which the error or the problem
occurs. Therefore, in step 102, the CD 11 may transmit, to the MD 13, a request
message including whether an error or a problem has occurred in the at least one

function. In response to the reception of the message requesting the information
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necessary to control the function, the MD 13 determines whether an error or a problem
has occurred in the function, and then provides the CD 11 with a result of the deter-
mination as the information necessary to control the function in step 103. For example,
the information necessary to control the functionmay be generated by listing whether
an error or a problem has occurred in the function, and then the generated information
in list form may be provided as illustrated in FIG. 2. For example, the list as illustrated
in FIG. 2 indicates that an error or a problem has occurred in function 3 whereas no
errors or problems have occurred in functions 1, 2, 4 and 5. Further, function 3 may be
a function of a telephony terminal.

In step 104, the CD 11transmits, to the MD 13, control information for controlling
the function, in consideration of the information necessary to control the function. For
example, the control information may be control information for deactivating a
function (e.g., function 3) in which an error or problem has occurred.

In step 105, the MD 13 deactivates a particular function (e.g., function 3) based on
the control information, in order to control the function. In step 106, the MD 13 then
transmits, to the CD 11, a response message including information indicating that the
particular function (e.g., function 3) has been deactivated.

In step 107, the MD 13 performs discovery by communicating with the ED 15. The
discovery process may be performed through device discovery defined by the UPnP
DM standard. For example, when the ED 15, which functions as a CP, searches for the
MD 13, which functions as a controlled device, by using an Simple Service Discovery
Protocol (SSDP) , by a response of the MD 13 to this search, the ED 15 and the MD 13
are interconnected. The MD 13 then notifies other devices, which are connected to the
ED 15, of the connection between the itself (i.e., the MD) and the ED 15. Thereafter,
the MD 13 periodically notifies other devices of whether it continues to be connected
to the ED 15.

Finally, in step 108, the MD 13 provides a description by communicating with the
ED 15. The process for providing a description may be performed through device de-
scription defined by the UPnP DM. For example, the MD 13 transmits a Uniform
Resource Locator (URL) including a description to the ED 15, and then the ED
15brings a description which has been made in an XML format by the MD 13. The de-
scription may include information indicating that a particular function (e.g., function 3)
has been deactivated. Also, as an alternative to this configuration, it is also possible to
provide a description, from which the particular deactivated function (e.g., function 3)
has been deleted.

Further, the ED 15transmits a notification massage, which indicates that the de-
scription has been updated, to devices connected to the home network of the ED 15.

The notification message may also include information which directs all devices
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included in the home network to receive the updated description. Further, the noti-
fication message may include information indicating that the particular function (e.g.,
function 3) has been deactivated.

As described above, the information necessary to control the function is the in-
formation necessary to activate/deactivate the function, and is the information in-
dicating whether an error or a problem has occurred in the function. However, the
present invention is not limited to this configuration, and for example, the information
necessary to control the function may be information necessary to change a setting
state of the function. In this regard, in step 102, the CD 11 may transmit a message re-
questing a setting state of the function to the MD 13.

In step 103, the MD 13 may identify information on a setting state of the at least one
function, and then transmit, to the CD 11, a list including information on a setting state
of the function. Further, in steps 104 to 106, a process for controlling the setting of a
function may be performed.

FIG. 3 is a block diagram illustrating the configuration of a CD according to an em-
bodiment of the present invention. Referring to FIG. 3, a CD according to an em-
bodiment of the present invention includes a transmitter/receiver 31, a controller 33,
and a control information generator 35.

While performing a BMS-diagnostic process defined by the UPnP DM standard, the
controller 33 generates a message to be transmitted to the MD, or identifies in-
formation included in a message provided by the MD. Also, the controller 33 generates
a message requesting information necessary to control a function, and then transmits
the generated message through the transmitter/receiver 31. The controller 33 then
identifies the information necessary to control the function provided by the MD, and
then provides the identified information to the control information generator 35.

The control information generator 35 checks the information necessaryto control the
function, and then generates control information for controlling the MD. For example,
when the information necessary to control the at least one function is a list indicating
whether an error or a problem has occurred in the function as illustrated in FIG. 2, the
control information generator 35 checks a function, in which an error or a problem has
occurred, among the functions included in the list. Namely, in the list shown in FIG. 2,
the control information generator 35 checks that an error or a problem has occurred in
function 3 whereas no errors have occurred in functions 1, 2, 4 and 5. In response to
the result of the check, the control information generator 35 generates control in-
formation for deactivating a function (e.g.,function 3) in which an error or a problem
has occurred. The generated control information is provided to the controller 33. After
generating a message for transmitting the received control information to the MD, the

controller 33 then transmits the generated message to the MD through the transmitter/
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receiver 31.

FIG. 4 illustratesthe configuration of a MD according to an embodiment of the
present invention. Referring to FIG. 4, a MD according to an embodiment of the
present invention includes a transmitter/receiver 41, a controller 43, a function list
generator 45, and a description generator 47.

When performing a BMS-diagnostic process defined by the UPnP DM standard, the
controller 43 defined by the UPnP DM standard generates a message to be transmitted
to the CD, or identifies information included in a message provided by the CD.
Further, the controller 43 checks a message requesting information necessary to control
a function, which has been received through the transmitter/receiver 41. The controller
43 then requests the function list generator 45 to generate information necessary to
control a function.

In response to the request of the controller 43, the function list generator 45 generates
a list on functions performed in the MD, and provides the generated list to the
controller 43. For example, a list on functions performed in the MD may include in-
formation indicating whether errors or problems exist in the functions performed in the
MD. Namely, the list on the functions performed in the MD may include a list in-
dicating whether an error or a problem has occurred in the at least one function as il-
lustrated in FIG. 2. Moreover, the list on the functions performed in the MD may be in-
formation necessary to change a setting state of the at least one function. The function
list generator 45 may generate a list including information on a setting state of the at
least one function performed in the MD.

The controller 43generates a message including the list on the functions performed in
the MD, and then transmits the generated message to the CD through the transmitter/
receiver 41.

When receiving control information from the CD through the transmitter/receiver 41,
the controller 43 controls corresponding to the received control information. For
example, when receiving control information for deactivating a function (e.g., function
3) in which an error has occurred, the controller 43 stops the function, the deactivation
of which has been requested. The controller 43 then requests the description generator
47 to describe the activation or deactivation of the function performed in the MD. In
response to the request of the controller 43, the description generator 47 makes and
stores the description regarding the activation or deactivation of the functionperformed
in the MD.

The controller 43 generates, in connection with the ED, a message for performing a
discovery process, or checks a message provided by the ED. The discovery process
may be performed through device discovery defined by the UPnP DM standard. For

example, when the ED, which functions as a CP, transmits a message notifying that it
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has searched for the MD including the controller 43, which functions as a controlled
device, by using an SSDP, the controller 43 generates a message responding to the
message transmitted from the ED, and then transmits the generated message to the ED.
Thus, the ED and the MD including the controller 43 are interconnected. The
controller 43 then generates a message notifying other devices, which are connected to
the ED, of the connection between the MD and the ED, and transmits the generated
message to other devices. Thereafter, the controller43 transmits, to other devices, a
message periodically notifying other devices whether the MD is still connected to the
ED.

Moreover, the controller 43 performs, in connection with the ED, a process for
providing a description. The process for providing a description may be performed
through device description defined by the UPnP DM. For example, the controller 43
transmits a URL including a description to the ED, and then the EDbrings a description
generated by the description generator 47. The description may include information in-
dicating that a particular function (e.g., function3) has been deactivated. Also, as an al-
ternative to this configuration, it is also possible to provide a description, from which
the particular deactivated function (e.g., function 3) has been deleted.

While the invention has been shown and described in detail with reference to certain
embodiments thereof, it will be apparent to a person having ordinary knowledge in the
technical field of the present invention that it is possible to practice not only the em-
bodiments disclosed herein but also other modified embodiments without departing
from the spirit and scope of the invention. Therefore, the spirit and scope of the present
invention must be defined not by the described embodiments thereof but by the

appended claims and their equivalents.
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[Claim 1]

[Claim 2]

[Claim 3]

[Claim 4]

[Claim 5]

[Claim 6]

[Claim 7]

[Claim 8]

PCT/KR2011/002666

Claims

A method for controlling functions of a Management Device (MD) by a
Control Device (CD) in a home network system comprising the CD for
controlling functions of an Electronic Device (ED) connected to a
home network and the MD, functions of which are managed by the CD,
the method comprising:

diagnosing at least one function performed by the MD;

identifying information necessary to control the at least one function;
and

transmitting, to the MD, control information for controlling the at least
one function, according to the information necessary to control the at
least one function.

The method of claim 1, wherein information necessary to control the at
least one function corresponds to information necessary to activate and
deactivate the at least one function.

The method of claim 2, wherein control information for controlling the
at least one function corresponds to control information for activating
and deactivating the at least one function.

The method of claim 2, wherein identifying the information necessary
to control the at least one function comprises:

requesting to the MD for whether an error in the at least one function
has occurred; and

receiving, from the MD, a list comprising information on whether the
error in the at least one function has occurred.

The method of claim 1, wherein information necessary to control the at
least one function corresponds to information necessary to change a
setting state of the at least one function.

The method of claim 5, wherein control information for controlling the
at least one function corresponds to control information for changing a
setting state of the at least one function.

The method of claim 5, wherein identifying of the information
necessary to control the at least one function comprises:

requesting the MD for a setting state of the at least one function; and
receiving, from the MD, a list including information on the setting state
of the at least one function.

A method for controlling functions of a Management Device (MD) by

the MD in a home network system comprising the Control Device (CD)
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[Claim 11]

[Claim 12]

[Claim 13]

[Claim 14]
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for controlling functions of an Electronic Device (ED) connected to a
home network and the MD, functions of which are managed by the CD,
the method comprising:

transmitting a result of diagnosing to the CD after diagnosing at least
one function performed by the MD;

identifying information necessary to control the at least one function
from the CD, and then providing the identified information to the CD;
receiving control information, which has been generated based on the
information necessary to control the at least one function, from the CD;
controlling the at least one functionby using the control information;
performing a connection to another ED included in the home network;
and

providing a device description to another ED.

The method of claim 8, wherein information necessary to control the at
least one function corresponds to information necessary to activate and
deactivate the at least one function.

The method of claim 9, wherein control information for controlling the
at least one function corresponds to control information for activating
and deactivating the at least one function.

The method of claim 9, wherein identifying the information necessary
to control the at least one function comprises:

receiving, from the CD, a message requesting whether an error in the at
least one function has occurred; and

transmitting, to the CD, a list including information on whether the
error in the at least one functionhas occurred, after determining whether
the error in the at least one function has occurred.

The method of claim 8, wherein information necessary to control the at
least one function corresponds to information necessary to change a
setting state of the at least one function.

The method of claim 12, wherein control information for controlling
the at least one function corresponds to control information for
changing a setting state of the at least one function.

The method of claim 12, wherein identifying the information necessary
to control the at least one function comprises:

receiving, from the CD, a message requesting a setting state of the at
least one function; and

transmitting, to the CD, a list including information on the setting state

of the at least one functionafter checking the setting state of the at least
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one function.
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