47107710 A1 IV YOO O RO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burcau

(43) International Publication Date
9 December 2004 (09.12.2004)

AT O Y000 O

(10) International Publication Number

WO 2004/107710 A1l

HO04L 29/06

(51) International Patent Classification’:

(21) International Application Number:
PCT/KR2004/001261

(22) International Filing Date: 28 May 2004 (28.05.2004)

(25) Filing Language: Korean

(26) Publication Language: English

(30) Priority Data:
10-2003-0034962
PCT/KRO03/01345

KR
KR

30 May 2003 (30.05.2003)
7 July 2003 (07.07.2003)

(71) Applicant (for all designated States except US): LG
ELECTRONICS, INC. [KR/KR]; 20, Yoido-Dong,
Yongdungpo-Ku, Seoul 150-010 (KR).

(72) Inventors; and
(75) Inventors/Applicants (for US only): BAEK, Se-
ung-Myun [KR/KR]; Lucky Apt. 12-403, Banlim-Dong,

(74)

(81)

Changwon-Shi, Kyungsangnam-Do 641-764 (KR). LEE,
Koon-Seok [KR/KR]; Sungwon Apt. 102-1406, 45-1
Sangnam-Dong, Changwon-Shi, Kyungsangnam-Do
641-778 (KR). CHOI, Hwan-Jong [KR/KR]; 909-13,
Mandeuk 3-Dong, Buk-Ku, Busan 616-829 (KR). KIM,
Yong-Tae [KR/KR]; Daedong Apt. 1006-1504, Mukea-Ri,
Jangyou-Myun, Gimhae-Shi, Kyungsangnam-Do 621-833
(KR). KOO, Feel-Young [KR/KR]; Keukdong-Villa No.
407, 542 Minrak-Dong, Suyoung-Ku, Busan 613-829
(KR). KOO, Ja-In [KR/KR]; 336-28, Hadae-Dong,
Jinju-Shi, Kyungsangnam-Do 660-997 (KR). KANG,
Seong-Hwan [KR/KR]; 1128, Keumeum-Ri, Se-
olcheon-Myun, Namhae-Kun, Kyungsangnam-Do
668-891 (KR).

Agent: LEE, Kwang-Yeon; Lee & Kim, 5th Floor, New-
Seoul Bldg., 828-8 Yoksam 1-Dong, Kangnam-Ku, Seoul
135-935 (KR).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,

[Continued on next page]

(54) Title: HOME NETWORK SYSTEM

100

50 | GATEWAY

—30

| MASTER DEVICE | | NETWORK

MANAGER |—40

80

| SLAVE DEVICE |

BUS NETWORK (90)

| SLAVE DEVICE |

| SLAVE DEVICE |

|

60

|

70

& (57) Abstract: The present invention discloses a home network system (100) which uses a message structure for efficient commu-
& nication between a plurality of home appliances. The home network system (100) includes at least one slave device (60, 70, 80), and
at least one master device (50) connected to the slave device (60, 70, 80) through a network (90), for transmitting a request message
to the slave device (60, 70, 80), wherein the request message is transmitted from an upper layer of the master device (50) to a lower
layer thereof and from a lower layer of the slave device (60, 70, 80) to an upper layer thereof, and has a command code implying an
operation which will be executed by the slave device (60, 70, 80), and a related argument for executing the operation.

e
=



WO 2004/107710 A1l

0 00RO OO

KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA,ZM,
ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI,

SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.



10

15

20

25

WO 2004/107710 PCT/KR2004/001261

HOME NETWORK SYSTEM

TECHNICAL FIELD

The present invention relates to a home network system, and more
particularly to, a home network system which uses a message structure for efficient

communication between a plurality of home appliances.

BACKGROUND ART

Home automation for automatically controlling home appliances at home or
remotely has almost reached a commercial use stage. At its early stage, the home
automation separately controlled each home appliance by using a telephone or
infrared rays, and did not connect the home appliances one another. However,
there has been suggested a method for building a network of home appliances by
using a communication means, and collectively managing the network by using a
controller.

Fig. 1 is a structure view illustrating a general home network system.
Referring to Fig. 1, a home network connects various digital home appliances so
that a user can always enjoy convenient, safe and economic life services inside or
outside the house.

As factors of the advent of the home network, refrigerators or washing
machines called white home appliances h ave been gradually digitalized due to
development of digital signal processing techniques, and new information home
appliances have been made due to rapid development of home appliance
operating system techniques and high speed multimedia communication
techniques.

Here, an IT network is built to exchange data between a personal computer
1
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and p eripheral devices or provide internet services, and an AV network is b uiit
between home appliances using audio or video information. In addition, a living
network is built to simply control home appliances, such as home automation or
remote meter reading, and may be comprised of a refrigerator, washing machine,
microwave oven, electric lamp, gas alarm, air conditioner and telephone.

The home network system includes a master device which is a home
appliance for controlling an operation of the other home appliances or monitoring a
status thereof, and a slave device which is a home appliance having a function of
responding to the request of the master device and a function of notifying a status
change according to properties of the home appliances or other factors. Here, the
home appliances (or new devices) include home appliances for the living network
service such as a washing machine and a refrigerator as well as home appliances
for the IT network service and the AV network service.

In the conventional home network system, there are increasing demands
for a message structure for precisely transmitting information between a plurality of
home appliances (master devices and slave devices) connected to the home

network system.

DISCLOSURE OF THE INVENTION

An object of the present invention is to provide a home network system
which can efficiently transmit a control command, by transmitting a request
message having a predetermined structure from a master device to a slave device
by using layers between home appliances (master device and slave device).

Another object of the present invention is to provide a home network
system which can efficiently transmit a response, control a network traffic and

implement optimum p erformance of home appliances (master device and slave

2
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device), by transmitting a response message having a predetermined structure
from a slave device to a master device in response to a predetermined request
message by using layers between the home appliances.

Yet another object of the present invention is to provide a home network
system which can efficiently notify an event, by transmitting an event message
having a predetermined structure from one home appliance to another home
appliance by using layers between the home appliances.

In order to achieve the above-described objects of the invention, there is
provided a home network system including: at least one slave device; and at least
one master device connected to the slave device through a network, for
transmitting a request message to the slave device, wherein the request message
is transmitted from an upper layer of the master device to a lower layer thereof and
from a lower layer of the slave device to an upper layer thereof, and has a
command code implying an operation which will be executed by the slave device,
and a related argument for executing the operation.

According to another aspect of the invention, a home network system
includes: at least one master device; and a slave device connected to the master
device through a network, for receiving a request message from the master device
and transmitting a response message to the master device, wherein the response
message is transmitted from an upper layer of the slave device to a lower layer
thereof and from a lower layer of the master device to an upper layer thereof, and
has a command code included in the request message for implying an operation
which will be executed by the slave device, and a field for executing the request.

Preferably, when the request message has been normally executed, the
field includes an ACK code.

Preferably, the response message further includes a field for notifying an
3
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execution result of the request message.

Preferably, when the request message has not been normally executed,
the field includes an NAK code.

Preferably, the command code includes an instantaneous command for
allowing the slave device to receive the request message, directly execute the
request message, and then transmit the response message.

Preferably, the command code includes a program command for allowing
the slave device to receive the request message, transmit the response message
to the master device, and then execute the request message.

Preferably, the related argument is an argument independent from the
command code.

Preferably, the related argument is an argument dependent upon the
command code. |

According to another aspect of the invention, a home network system
includes at least two devices, wherein, when a status of one device is changed,
one device generates an event message and transmits the event message to the
other device, and the event message is transmitted from an upper layer of one
device to a lower layer thereof and from a lower layer of the other device to an
upper layer thereof, and has a command code, an event code and a status value.

Preferably, the command code is ‘0x11’.

According to another aspect of the invention, a storage medium records a
message structure in a home network system including at least one master device
and slave device, wherein a request message from the master device to the slave
device is transmitted from an upper layer of the master device to a lower layer
thereof and from a lower layer of the slave device to an upper layer thereof, and

has a command code implying an operation which will be executed by the slave
4
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device, and a related argument for executing the operation.

According to another aspect of the invention, a storage medium records a
message structure in a home network system including at least one master device
and slave device, wherein a response message to a request message from the
master device to the slave device is transmitted from an upper layer of the slave
device to a lower layer thereof and from a lower layer of the master device to an
upper layer thereof, and has a command code included in the request message for
implying an operation which will be executed by the slave device, and a field for
executing the request.

Preferably, when the request message has been normally executed, the
field includes an ACK code.

Preferably, the message structure further includes a field for notifying an
execution result of the request message.

Preferably, when the request message has not been normally executed,
the field includes an NAK code.

Preferably, the command code includes an instantaneous command for
allowing the slave device to receive the request message, directly execute the
request message, and transmit the response message.

Preferably, the command code includes a program command for allowing
the slave device to receive the request message, transmit the response message
to the master device, and execute the request message.

Preferably, the related argument is an argument independent from the
command code.

Preferably, the related argument is an argument dependent upon the
command code.

According to another aspect of the invention, a storage medium records a
5
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message structure in a home network system including at least two devices,
wherein an event message generated due to status change of one device is
transmitted from an upper layer of one device to a lower layer thereof and from a
lower layer of the other device to an upper layer thereof, and has a command code,
an event code and a status value.

Preferably, the command code is ‘0x11’.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a structure view illustrating a general home network system;

Fig. 2 is a structure view illustrating a home network system in accordance
with the present invention;

Fig. 3A is a structure view illustrating a request message in accordance with
the present invention;

Fig. 3B is a structure view illustrating a first example of a response
message in accordance with the present invention;

Fig. 3C is a structure view illustrating a second example of the response
message in accordance with the present invention; and

Fig. 3D is a structure view illustrating an event message in accordance with

the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

A home network system in accordance with the present invention will now
be described in detail with reference to the accompanying drawings.

Fig. 2 is a structure view illustrating the home network system in
accordance with the present invention. Referring to Fig. 2, the home network

system 100 includes at least one master device 50 and slave devices 60, 70 and
6
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80 connected through a bus network 90. In addition, the home network system 100
further includes a gateway 30 for access to an external network (for example,
internet), and a network manager 40 connected to the gateway 30, for providing an
internet service and performing environment setting and resetting functions of
home appliances of the home network system 100.

Here, the master device 50 performs the same functions as the general
master device, and the network manager 40 performs similar functions to the
master device 50 except for the internet service. For conveniences’ shake, there
are presumed that the network manager 40 performs functions such as a bridge for
the internet service, and that only one master device 50 exists in the home network
system 100.

The bus network 90 can be a wire medium such as a specially-installed line,
or a previously-installed power line or telephone line, or a wireless transmission
medium. However, still referring to Fig. 2, the home network system 100 composes
a closed network for connecting home appliances of one house through a wire or
wireless transmission medium. At this time, the closed network includes a
physically-connected but logically-divided network. In addition, the bus network 90
of the home network system 100 pursues to a different protocol from the external
network. It is thus impossible to access the home appliances merely through the
external network.

Fig. 3A is a structure view illustrating a request message in accordance with
the present invention. As shown in Fig. 3A, the request message is transmitted
from the master device 50 to the slave devices 60, 70 and 80, and has a command
code for allowing the slave devices 60, 70 and 80 to execute a predetermined
operation, and a related argument for executing the operation.

The related argument included in the request message is a data necessary
7
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to execute a control command according to the command code. The related
argument is classified into an independent argument independent from the
command code, and a dependent argument dependent upon the command code.
For example, the independent argument is a voice data or an image data. When
the command code implies fransmission of a predetermined data, the independent
argument is included in the request message. The independent argument itself
has inherent characteristics, and such characteristics are not changed by the
command code. On the other hand, for example, the dependent argument is a
predetermined constant. When the command code implies temperature setting of
a refrigerator, the dependent argument is regarded as a set temperature value, and
when the command code implies operation start of a microwave oven, the
dependent argument is regarded as an operation time value. That is, the
dependent argument does not have inherent characteristics, but characteristics
thereof are determined by the command code.

The related argument can be used as the independent argument or the
dependent argument according to intentions of the designer designing the home
network system 100, or properties of each home appliance.

The request message is transmitted from an upper layer of the master
device 50 to a lower layer thereof uﬁder a predetermined control protocol of the
home network system 100, and transmitted from lower layers of the slave devices
60, 70 and 80 to upper layers thereof through the bus network 90. Accordingly,
control means (not shown) of the slave devices 60, 70 and 80 receive the request
message and perform a predetermined operation.

Fig. 3B is a structure view illustrating a first example of a response
message in accordance with the present invention. As d epicted in Fig. 3B, the

response message is a response to the request message of Fig. 3A, and has a
8
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command code included in the request message, an ACK (acknowledgement) and
a return value.

The command code is a previously-inputted command code from the
master device 50, which has been processed or will be processed in the slave
devices 60, 70 and 80, the ACK implies that the request message has been
normally executed, and the return value implies an execution result of the request
message.

Fig. 3C is a structure view illustrating a second example of the response
message in accordance with the present invention. As illustrated in Fig. 3C, the
response message is a response to the request message of Fig. 3A, and has a
command code included in the request message, an NAK (no acknowledgement)
and an NAK code (or érror code).

The command code is a previously-inputted command code from the
master device 50, which has been processed or will be processed in the slave
devices 60, 70 and 80, the NAK implies that the request message has not been
normally executed, and the NAK code implies a non-execution reason. Here, the
NAK code does not include transmission errors resulting from communication
failure by message transmission.

Such response messages are transmitted from the upper layers of the
slave devices 60, 70 and 80 to the lower layers thereof under a predetermined
control protocol of the home network system 100, and transmitted from the lower
layer of the master device 50 to the upper layer thereof through the bus network 90.
Accordingly, a control means (not shown) of the master device 50 receives and
processes the response messages.

The command codes of Figs. 3A to 3C are divided into an instantaneous

command code and a program command code. The instantaneous command code

9
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can be executed by the slave devices 60, 70 and 80 directly after reception. When
the slave devices 60, 70 and 80 receive the request message containing the
instantaneous command code, the slave devices 60, 70 and 80 must transmit the
response message after executing the command. The program command code
requires a sequence for execution. When the slave devices 60, 70 and 80 receive
the request message containing the program command code, the slave devices 60,
70 and 80 must execute the command after transmitting the response message.

Here, characteristics of the instantaneous or program command code are
determined by estimating a traffic of the whole network including the bus network
90 not to generate an excessive traffic, or determined in consideration of properties
of each home appliance to process data with optimum performance.

Fig. 3D is a structure view illustrating an event message in accordance with
the present invention. Referring to Fig. 3D, the event message has a command
code for notifying the event message, an event code and a status value.

The event message is generated because of status changes of the home
appliances (master device 50 and slave devices 60, 70 and 80). According to
generation reasons, event messages are classified into a user event generated
due to a command directly from the user, a periodical event automatically
generated at an interval of a predetermined time, a status event generated due to
spontaneous status change during monitoring of the status of the home appliance,
an error event generated due to an error relating to the operation of the home
appliance, and an external event generated due to a request from the outside of
the home network system 100.

In the case that the user (or master device 50) monitors the status of the
home appliance, it is inefficient for the user to request the status value whenever

he/she intends to know the status of the home appliance. That is, when the status
10
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value of the home appliance is changed, the home appliance can efficiently notify
the status change by using the event message. In addition, a process for directly
notifying the status change when the event is generated is necessary in order to
directly notify a defect or error of the home appliance.

The event message uses the command code of 0x11, the event code
contains a product code implying the home appliance relating to the event and an
event type, and the return value contains information of a value changed due to the
event.

The message structures can be stored in a predetermined storage means
of the master device and the slave device of the home network system, or
transmitted through the bus network.

Although the preferred embodiments of the present invention have been
described, it is understood that the present invention should not be limited to these
preferred embodiments but various changes and modifications can be made by
one skilled in the art within the spirit and scope of the present invention as

hereinafter claimed.

11
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What is claimed is:

1. A home network system, comprising:

at least one slave device; and

at least one master device connected to the slave device through a network,
for transmitting a request message to the slave device,

wherein the request message is transmitted from an upper layer of the
master device to a lower layer thereof and from a lower layer of the slave device to
an upper layer thereof, and has a command code implying an operation which will
be executed by the slave device, and a related argument for executing the

operation.

2. A home network system, comprising:

at least one master device; and

a slave device connected to the master device through a network, for
receiving a request message from the master device and transmitting a response
message to the master device,

wherein the response message is transmitted from an upper layer of the
slave device to a lower layer thereof and from a lower layer of the master device to
an upper layer thereof, and has a command code included in the request message
for implying an operation which will be executed by the slave device, and a field for

executing the request.

3. The system of claim 2, wherein, when the request message has been

normally executed, the field comprises an ACK code.

12
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4. The system of claim 3, wherein the response message further comprises

a field for notifying an execution result of the request message.

5. The system of claim 2, wherein, when the request message has not been

normally executed, the field comprises an NAK code.

6. The system of claim 1 or 2, wherein the command code comprises an
instantaneous command for allowing the slave device to receive the request
message, directly execute the request message, and then transmit the response

message.

7. The system of claim 1 or 2, wherein the command code comprises a
program command for allowing the slave device to receive the request message,
transmit the response message to the master device, and then execute the request

message.

8. The system of claim 1, wherein the related argument is an argument

independent from the command code.

9. The system of claim 1, wherein the related argument is an argument

dependent upon the command code.

10. A home network system, comprising at least two devices,
wherein, when a status of one device is changed, one device generates an
event message and transmits the event message to the other device, and the

event message is transmitted from an upper layer of one device to a lower layer

13
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thereof and from a lower layer of the other device to an upper layer thereof, and

has a command code, an event code and a status value.

11. The system of claim 10, wherein the command code is ‘0x11’.

12. A storage medium for recording a message structure in a home network
system including at least one master device and slave device,

wherein a request message from the master device to the slave device is
transmitted from an upper layer of the master device to a lower layer thereof and
from a lower layer of the slave device to an upper layer thereof, and has a
command code implying an operation which will be executed by the slave device,

and a related argument for executing the operation.

13. A storage medium for recording a message structure in a home network
system including at least one master device and slave device,

wherein a response message to a request message from the master device
to the slave device is transmitted from an upper layer of the slave device to a lower
layer thereof and from a lower layer of the master device o an upper layer thereof,
and has a command code included in the request message for implying an
operation which will be executed by the slave device, and a field for executing the

request.

14. The medium of claim 13, wherein, when the request message has been

normally executed, the field comprises an ACK code.

15. The medium of claim 14, wherein the message structure further

14
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comprises a field for notifying an execution result of the request message.

16. The medium of claim 13, wherein, when the request message has not

been normally executed, the field comprises an NAK code.

17. The medium of claim 12 or 13, wherein the command code comprises
an instantaneous command for allowing the slave device to receive the request
message, directly execute the request message, and transmit the response

message.

18. The medium of claim 12 or 13, wherein the command code comprises a
program command for allowing the slave device to receive the request message,
transmit the response message to the master d evice, and execute the request

message.

19. The medium of claim 12, wherein the related argument is an argument

independent from the command code.

20. The medium of claim 12, wherein the related argument is an argument

dependent upon the command code.

21. A storage medium for recording a message structure in a home network
system including at least two devices,

wherein an event message generated due to status change of one device is
transmitted from an upper layer of one device to a lower layer thereof and from a

lower layer of the other device to an upper layer thereof, and has a command code,

15
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an event code and a status value.

22. The medium of claim 21, wherein the command code is ‘0x11".

16
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