WO 2017/012121 PCT/CN2015/084944

10

15

20

25

30

PROGRAMMABLE SWITCHING SYSTEM

FIELD
The present disclosure generally relates to electrical switching system, and more
particularly to a method and an apparatus for programming and using a network of

interconnected electrical switching devices in a programmable switching system.

BACKGROUND

Traditionally, there are many switches for lights, and household appliances. In
most cases, each of the lights and household appliances is controlled by a switch. The
light in the foyer is usually located at the entrance of a house, and lights in a room is
usually located in the room, either near the entrance, or near a bed. However, if
someone needs to get up from the bed in the middle of the night and go to bathroom, he
has to turn on a series of lights such as bedroom lights, hallway lights, and bathroom
lights. Under current construction and design, it is very difficult to turn on all those
lights by pressing one button, or turning on one switch.  Although there are intelligent
household automation and control tools available on the market, these tools tend to be
very expensive, and very difficult to set up or program. It is desirable to have certain
programmable switches to replace the existing switches in a household such that these
switches can be flexibly and easily programmed to control one or more lights or
household appliances.

Therefore, a heretofore unaddressed needs still exist in the art to address the

aforementioned deficiencies and inadequacies.

SUMMARY
In one aspect, the present invention relates to a programmable switching system.
In certain embodiments, the programmable switching system includes a group of N
interconnected switching devices (ISDs). Each of the ISDs has a unique network

address. An ISD includes (a) a switch, (b) a communication interface, (c) a
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microprocessor, and (d) a memory. The switch is configured to operate in a switching
mode and a programming mode. The communication interface interconnects the ISDs
of the programmable switching system over a network. The microprocessor controls the
operation of the ISD when the switch is in the switching mode and programs the ISD
when the switch is in the programming mode. The memory includes a network address
storage, and firmware. In certain embodiments, each of the ISDs also includes: (e) an
electrical power input connected to an electrical power source through an input power
line, (f) an electrical power output connected to at least one appliance through an output
power line, and (g) an output control circuit to receive instructions from the
microprocessor and control the electrical power output.

When the firmware is executed at the microprocessor, the firmware is configured
to: (a) communicate with all ISDs of the programmable switching system through the
communication interface over the network, (b) receive user’s inputs at the switches of the
ISDs of the programmable switching system, and in response of the received user’s
inputs, to program the ISDs, when the switch is in the programming mode, and (c)
recetve user’s input at the switch to perform switching functions of the ISD, when the
switch is in the switching mode.

In certain embodiments, each of the ISDs may be configured as a master ISD and
the remainder of the ISDs may be configured as slave ISDs. Some or all of the slave
ISDs may be programmed to perform switching functions in response to the instructions
from the master ISD. For example, when the master ISD is turned on, all appliances
connected to the ISDs programmed as slave ISDs may be turned on, simultaneously.
When the master ISD is turned off, all appliances connected to the ISDs programmed as
slave ISDs may be turned off, simultaneously.

In certain embodiments, for the programmable switching system having N ISDs,
the network address storage of a master ISD includes: a local network address storage,
and a remote network address storage, each having N storage spaces, one for each of the
N ISDs. The local network address storage is configured to store network addresses of
N ISDs of a programmable switching system having control over a corresponding
appliance connected to the master ISD. The remote network address storage is

configured to store network addresses of the N ISDs controlled by the master ISD.
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In certain embodiments, the switch of each of the ISDs is configured to perform
following functions: (a) a first function PRO_ADD to set the switch in a programming
adding mode and add one or more ISDs in the programmable switching system to be
controlled by the switch of the master ISD, (b) a second function PRO_REMOVE to set
the switch in a programming removing mode and to remove one or more 1SDs from the
programmable switching system to be controlled by the switch of the master ISD, (c) a
third function SW_SET to provide input to the switch for associating the network
addresses of the ISDs with the master ISD, (d) a fourth function of PRG_OFF to set the
switch in the switching mode, (e) a fifth function SW_ON to turn on the all appliances
connected to the ISDs with their network addresses stored in the remote network address
storage of the master ISD, and (f) a sixth function SW_OFF to turn off the all appliances
connected to the ISDs with their network addresses stored in the remote network address
storage of the master ISD.

In certain embodiments, the switch includes: (a) a first push button switch for the
selection of the fifth function SW_ON, (b) a second push button switch for the selection
of the sixth function SW_OFF, (c) a third push button switch for the selection of the third
function SW_SET, and (d) a three position switch for the selection of the first function
PRG ADD, the second function PRG REMOVE, and the fourth function PRG OFF.

In certain embodiments, the firmware of the master ISD is configured to: (a)
receive a user selection of the first function PRO_ADD to add one or more ISDs in the
programmable switching system to be controlled by the switch of the master ISD, (b) set
the switch of the master ISD in a programming adding mode, (c) send a programming
adding command to the ISDs through the communication interface of the master ISD, (d)
receive an input from a user selection of the third function SW_SET from a switch of a n-
th ISD, (e) compare the network address of the n-th ISD with the network addresses
stored in the remote network address storage of the master ISD, (f) write the network
address of the n-th ISD in the n-th network address storage space of the remote network
address storage, when the network address of the n-th ISD is not found in the remote
network address storage, (g) repeat the last three actions (d), (e), and (f) to complete the
programming for each of the ISDs, (h) receive a user selection of the fourth function

PRO_OFF to end the programming mode, and (1) set the switch of the master ISD in the
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switching mode.

In certain embodiments, the firmware of the master ISD is further configured to:
(a) receive a user selection of the first function PRO_REMOVE to remove one or more
ISDs from the programmable switching system to be controlled by the switch of the
master ISD, (b) set the switch of the master ISD in a programming removing mode, (c)
send a programming removing command to the ISDs through the communication
interface of the master ISD, (d) receive an input from a user selection of the third
function SW_SET from a switch of a n-th ISD, (e) compare the network address of the n-
th ISD with the network addresses stored in the remote network address storage of the
master ISD, (f) delete the network address of the n-th ISD in the n-th network address
storage space of the remote network address storage, when the network address of the n-
th ISD is found in the remote network address storage, (g) repeat the last three actions
(d), (e), and (f) to complete the programming for each of the ISDs, (h) receive a user
selection of the fourth function PRO_OFF to end the programming mode, and (i) set the
switch of the master ISD in the switching mode.

In certain embodiments, the firmware of the master ISD is further configured to:
(a) receive a user selection of the fifth function SW_ON from the switch of the master
ISD, (b) send a turning on command to the ISDs with all network addresses stored in the
remote network address storage of the master ISD, and (c) instruct each of the ISDs to
compare the received network addresses with the network addresses stored in the local
network address storage of the ISD, and turn on the appliances connected to the ISDs
when the network address of the ISD is found in the local network address storage of the
ISD.

In certain embodiments, the firmware of the master ISD is further configured to:
(a) receive a user selection of the fifth function SW_OFF from the switch of the master
ISD, (b) send a turning off command to the ISDs with all network addresses stored in the
remote network address storage of the master ISD, and (c) instruct each of the ISDs to
compare the received network addresses with the network addresses stored in the local
network address storage of the ISD, and turn off the appliances connected to the ISDs
when the network address of the ISD is found in the local network address storage of the

ISD.
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In certain embodiments, the network includes a wired network, the internet, local
area network (LAN), wide area network (WAN), a wireless network, mobile
communication network, Wi-Fi network, Zigbee personal area network, and Bluetooth
network.

In another aspect, the present invention relates to a method of programming a
group of interconnected switching devices (ISD) to form a programmable switching
system. The method includes one or more of following operations: (a) designating an
ISD of the plurality of ISDs as a master ISD, and designating the remainder of the
plurality of the ISDs as slave ISDs, wherein each of the plurality of ISDs has a unique
network address, (b) communicating with the ISDs through a communication interface of
the master ISD over a network, (c) receiving a user’s input at a switch of the master ISD
to set the switch into one of the two modes: a programming mode, and a switching mode.
When the switch of the master ISD is in the programming mode, the method includes: (d)
receiving a user’s input at the switch of the master ISD to add one or more ISDs into the
programmable switching system or remove one or more ISDs from the programmable
switching system, and (e) programming the ISDs in response to the user’s inputs at the
switches of the ISDs of the programmable switching system. When the switch of the
master ISD is in the switching mode, the method includes: (f) receiving a user’s input at
the switch of the master ISD to turn on or off the appliances of the ISDs with their
network addresses stored in a remote network address storage of the master ISD, and (g)
turning on or off the appliances of the ISDs with their network addresses stored in a
remote network address storage of the master ISD.

In certain embodiments, each of the ISDs in the programmable switching system
includes: (a) the switch, (b) the communication interface, (¢) a microprocessor, (d) a
memory, (e) an electrical power input, (f) an electrical power output, (g) an electrical
power output, and (h) an output control circuit. The switch is configured to operate in
the switching mode and the programming mode. The communication interface
interconnects the ISDs of the programmable switching system over the network. The
microprocessor controls operation of the ISDs when the switch is in the switching mode
and programs the ISDs when the switch is in the programming mode. The memory has

a network address storage, and firmware. When the firmware is executed at the
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microprocessor, the firmware is configured to: control operation of the ISD when the
switch 18 in the switching mode, and program the ISDs when the switch is in the
programming mode. The electrical power input connects to an electrical power source
through an input power line. The electrical power output connects to at least one
appliance through an output power line. The output control circuit receives instructions
from the microprocessor and controls the electrical power output.

In certain embodiments, for the programmable switching system having N ISDs,
the network address storage of a master ISD includes: a local network address storage,
and a remote network address storage, each having N storage spaces, one for each of the
N ISDs. The local network address storage is configured to store network addresses of
N ISDs of a programmable switching system having control over a corresponding
appliance connected to the master ISD. The remote network address storage is
configured to store network addresses of the N ISDs controlled by the master ISD.

In certain embodiments, the switch of each of the ISDs is configured to perform
following functions: (a) a first function PRO_ADD to set the switch in a programming
adding mode and to add one or more ISDs in the programmable switching system to be
controlled by the switch of the master ISD, (b) a second function PRO_REMOVE to set
the switch in a programming removing mode and to remove one or more 1SDs from the
programmable switching system to be controlled by the switch of the master ISD, (c) a
third function SW_SET to provide input to the switch for associating the network
addresses of the ISDs with the master ISD, (d) a fourth function of PRG_OFF to set the
switch in the switching mode, (e) a fifth function SW_ON to turn on the all appliances
connected to the ISDs with their network addresses stored in the remote network address
storage of the master ISD, and (f) a sixth function SW_OFF to turn off the all appliances
connected to the ISDs with their network addresses stored in the remote network address
storage of the master ISD.

In certain embodiments, the switch includes: (a) a first push button switch for the
selection of the fifth function SW_ON, (b) a second push button switch for the selection
of the sixth function SW_OFF, (c) a third push button switch for the selection of the third
function SW_SET, and (d) a three position switch for the selection of the first function
PRG ADD, the second function PRG REMOVE, and the fourth function PRG OFF.
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In certain embodiments, the method includes one or more of following operations:
(a) receiving a user selection of the first function PRO_ADD to add one or more ISDs in
the programmable switching system to be controlled by the switch of the master ISD, (b)
setting the switch of the master ISD in the programming adding mode, (c) sending a
programming adding command to the ISDs through the communication interface of the
master ISD, (d) receiving an input from a user selection of the third function SW_SET
from a switch of a n-th ISD, (e) comparing the network address of the n-th ISD with the
network addresses stored in the remote network address storage of the master ISD, (f)
writing the network address of the n-th ISD in the n-th network address storage space of
the remote network address storage of the master ISD, when the network address of the
n-th ISD is not found in the remote network address storage of the master ISD, (g)
repeating the last three operations (d), (e), and (f) to complete the programming for each
of the ISDs, (h) receiving a user selection of the fourth function PRO_OFF at the switch
of the master ISD, and (i) setting the switch of the master ISD in the switching mode.

In certain embodiments, the method includes one or more of following operations:
(a) receiving a user selection of the first function PRO_REMOVE to remove one or more
ISDs from the programmable switching system to be controlled by the switch of the
master ISD, (b) setting the switch of the master ISD in the programming removing mode,
(c) sending a programming removing command to the ISDs through the communication
interface of the master ISD, (d) receiving an input from a user selection of the third
function SW_SET from a switch of a n-th ISD, (e) comparing the network address of the
n-th ISD with the network addresses stored in the remote network address storage of the
master ISD, (f) deleting the network address of the n-th ISD in the n-th network address
storage space of the remote network address storage of the master ISD, when the network
address of the n-th ISD is found in the remote network address storage of the master ISD,
(g) repeating the last three operations (d), (e), and (f) to complete the programming for
each of the ISDs, (h) receiving a user selection of the fourth function PRO_OFF at the
switch of the master ISD, and (i) setting the switch of the master ISD in the switching
mode.

In certain embodiments, the method includes one or more of following operations:

(a) receiving a user selection of the fifth function SW_ON from the switch of the master
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ISD, (b) sending a turning on command to the ISDs with all network addresses stored in
the remote network address storage of the master ISD, and (c) instructing each of the
ISDs to compare the received network addresses with the network addresses stored in the
local network address storage of the ISD, and turn on the appliance connected to the ISD
when the network address of the ISD is found in the local network address storage of the
ISD.

In certain embodiments, the method includes one or more of following operations:
(a) receiving a user selection of the fifth function SW_OFF from the switch of the master
ISD, (b) sending a turning off command to the ISDs with all network addresses stored in
the remote network address storage of the master ISD, and instructing each of the ISDs to
compare the received network addresses with the network addresses stored in the local
network address storage of the ISD, and turn on the appliance connected to the ISD when

the network address of the ISD is found in the local network address storage of the ISD.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings illustrate one or more embodiments of the present
disclosure, and features and benefits thereof, and together with the written description,
serve to explain the principles of the present invention. Wherever possible, the same
reference numbers are used throughout the drawings to refer to the same or like elements
of an embodiment, and wherein:

FIG. I schematically shows a programmable switching system having several
interconnected switching devices in a mesh configuration according to one embodiment
of the present disclosure;

FIG. 2 schematically shows a programmable switching system having several
interconnected switching devices in a master and slave configuration according to one
embodiment of the present disclosure;

FIG. 3 shows an exemplary interconnected switching device according to one
embodiment of the present disclosure;

FIG. 4 shows an exemplary network address storage of the interconnected
switching device shown in FIG. 3 according to one embodiment of the present disclosure;

and
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FIG. 5 shows an exemplary switch shown in FIG. 3 according to one embodiment

of the present disclosure.

DETAILED DESCRIPTION
The present disclosure is more particularly described in the following examples
that are intended as illustrative only since numerous modifications and variations therein
will be apparent to those skilled in the art. Various embodiments of the disclosure are
now described in detail. Referring to the drawings, like numbers, if any, indicate like
components throughout the views. As used in the description herein and throughout the

€, 9
a

claims that follow, the meaning of an”, and “the” includes plural reference unless
the context clearly dictates otherwise. Also, as used in the description herein and
throughout the claims that follow, the meaning of “in” includes “in” and “on” unless the
context clearly dictates otherwise. Moreover, titles or subtitles may be used in the
specification for the convenience of a reader, which shall have no influence on the scope
of the present disclosure. Additionally, some terms used in this specification are more
specifically defined below.

The terms used in this specification generally have their ordinary meanings in the
art, within the context of the disclosure, and in the specific context where each term is
used. Certain terms that are used to describe the disclosure are discussed below, or
elsewhere in the specification, to provide additional guidance to the practitioner regarding
the description of the disclosure. For convenience, certain terms may be highlighted, for
example using italics and/or quotation marks. The use of highlighting has no influence
on the scope and meaning of a term; the scope and meaning of a term is the same, in the
same context, whether or not it is highlighted. It will be appreciated that same thing can
be said in more than one way. Consequently, alternative language and synonyms may
be used for any one or more of the terms discussed herein, nor is any special significance
to be placed upon whether or not a term is elaborated or discussed herein. Synonyms
for certain terms are provided. A recital of one or more synonyms does not exclude the
use of other synonyms. The use of examples anywhere in this specification including
examples of any terms discussed herein is illustrative only, and in no way limits the scope

and meaning of the disclosure or of any exemplified term. Likewise, the disclosure is
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not limited to various embodiments given in this specification.

Unless otherwise defined, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this
disclosure pertains. In the case of conflict, the present document, including definitions
will control.

As used herein, “around”, “about” or “approximately” shall generally mean
within 20 percent, preferably within 10 percent, and more preferably within 5 percent of a
given value or range. Numerical quantities given herein are approximate, meaning that
the term “around”, “about” or “approximately” can be inferred if not expressly stated.

As used herein, "plurality” means two or more.

As used herein, the terms "comprising,” "including,

carrying," "having,"
“containing,” “involving,” and the like are to be understood to be open-ended, i.e., to
mean including but not limited to.

As used herein, the phrase at least one of A, B, and C should be construed to
mean a logical (A or B or C), using a non-exclusive logical OR. It should be understood
that one or more steps within a method may be executed in different order (or
concurrently) without altering the principles of the present disclosure.

As used herein, the term module may refer to, be part of, or include an
Application Specific Integrated Circuit (ASIC); an electronic circuit; a combinational
logic circuit; a field programmable gate array (FPGA); a processor (shared, dedicated, or
group) that executes code; other suitable hardware components that provide the described
functionality; or a combination of some or all of the above, such as in a system-on-chip.
The term module may include memory (shared, dedicated, or group) that stores code
executed by the processor.

The term code, as used above, may include software, firmware, and/or microcode,
and may refer to programs, routines, functions, classes, and/or objects. The term shared,
as used above, means that some or all code from multiple modules may be executed using
a single (shared) processor. In addition, some or all code from multiple modules may be
stored by a single (shared) memory. The term group, as used above, means that some or
all code from a single module may be executed using a group of processors. In addition,

some or all code from a single module may be stored using a group of memories.
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The apparatuses and methods described herein may be implemented by one or
more computer programs executed by one or more processors. The computer programs
include processor-executable instructions that are stored on a non-transitory tangible
computer readable medium. The computer programs may also include stored data.
Non-limiting examples of the non-transitory tangible computer readable medium are
nonvolatile memory, magnetic storage, and optical storage.

The present disclosure will now be described more fully hereinafter with
reference to the accompanying drawings, in which embodiments of the disclosure are
shown. This disclosure may, however, be embodied in many different forms and should
not be construed as limited to the embodiments set forth herein; rather, these
embodiments are provided so that this disclosure will be thorough and complete, and will
fully convey the scope of the disclosure to those skilled in the art. Like numbers refer to
like elements throughout.

In one aspect, the present invention relates to a programmable switching system
10 as shown in FIGs. 1-5. In certain embodiments, the programmable switching system
10 includes a group of N interconnected switching devices (ISDs) 100 through a network
300. Each of the ISDs 100 has a unique network address. These ISDs 100 may be
arranged in a mesh configuration as shown in FIG. 1, where each of the ISDs 100 has a
direct connection through the network 300. They can also be arranged in a master and
slave configuration as shown in FIG. 2, where an ISD 101 is designated as a master ISD,
and each of N-1 ISDs, 102, 103, ..., and 10N is designated as slave ISDs, and that are
directly connected to the master ISD 101.  One or more appliances 200 are connected
and controlled by each of the ISDs 100 as shown in FIG. 1, and FIG. 2. When the
master ISD is turned on, all appliances connected to the N-1 ISDs programmed as slave
ISDs may be turned on, simultaneously, and when the master ISD is turned off, all
appliances connected to the N-1 ISDs programmed as slave ISDs may be turned off,
simultaneously.

In certain embodiments, the appliances 200 may be any of the lights, and
household appliances powered by electricity. For example, the appliances includes:
house lights, electric celling fans, television sets, air conditioners, cable set-top boxes,

floor lamps, table lamps, desktop or laptop computers, toaster oven, microwave ovens,
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conventional ovens, refrigerators and many other electric devices.

In certain embodiments, the network 300 may be a wired network or a wireless
network. The network 300 includes the internet, local area network (LAN), wide area
network (WAN), a wireless network, mobile communication network, Wi-Fi network,
Zigbee personal area network, and Bluetooth network. A key advantage of having a
wireless network 300 connecting all ISDs 100 is that these ISDs 100 can be used to
replace the existing switches in the wall without adding additional wiring.

In certain embodiments, each of the ISDs 100 may be configured as a master ISD
101 and the remainder of the ISDs 100 may be configured as slave ISDs 100. Some or
all of the slave ISDs 100 may be programmed to perform switching functions in response
to the instructions from the master ISD 101. For example, when the master ISD 100 is
turned on, all appliances 200 connected to the ISDs 100 programmed as slave ISDs 100
may be turned on, simultaneously. When the master ISD 100 is turned off, all
appliances 200 connected to the ISDs 100 programmed as slave ISDs 100 may be turned
off, simultaneously.

Referring now to FIG. 3, a conceptual illustration of an ISD 100 is shown
according to one embodiment of the present disclosure. The ISD 100 includes (a) a
switch 120, (b) a communication interface 130, (¢) a microprocessor 140, (d) a memory
150, (e) an electrical power input 160 connected to an electrical power source through an
input power line 162, (f) an electrical power output 180 connected to at least one
appliance 200 through an output power line 182, and (g) an output control circuit 170 to
receive instructions from the microprocessor 140 and control the electrical power output
180.

The communication interface 130 interconnects the ISDs 100 of the
programmable switching system 10 over the network 300. For a wired internet
connection, the communication interface 130 may be a network interface card (NIC).
For a wireless network, the communication interface 130 may be a mobile
communication interface, a Wi-Fi interface, a Zigbee interface or Bluetooth interface.

In certain embodiments, the memory 150 includes a network address storage 154,
and firmware 152. Referring now to FIG. 4, an exemplary network address storage of

the interconnected switching device is shown according to one embodiment of the present
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disclosure. For a programmable switching system 10 having N ISDs 100, the network
address storage 154 of a master ISD 101 includes: a local network address storage 154-1,
and a remote network address storage 154-2, each having N storage spaces, one for each
of the N ISDs 100. The local network address storage 154-1 is configured to store
network addresses of N ISDs 100 having control over a corresponding first appliance 201
connected to the master ISD 101 as shown in FIG. 2. The remote network address
storage 154-2 is configured to store network addresses of the N ISDs 100 controlled by
the master ISD 101.

When the firmware 152 is executed at the microprocessor 140, the firmware 152
is configured to: (a) communicate with all ISDs 100 of the programmable switching
system 10 through the communication interface 130 over the network 300, (b) receive
user’s inputs at the switches 120 of the ISDs 100 of the programmable switching system
10, and in response of the received user’s inputs, to program the ISDs 100, when the
switch 120 is in the programming mode, and (c) receive user’s input at the switch 120 to
perform switching functions of the ISD 100, when the switch 120 is in the switching
mode.

In certain embodiments, when the switch 120 is in the programming mode, the
microprocessor 140 of a master ISD 101 programs all ISDs 100 in the programmable
switching system 10 to associate or disassociate the master ISD 101 with all other ISDs
10X such that when a user performs a switching function at the ISD 100, the other ISDs
10X may react in a similar fashion in response to the switching function the user
performed. When the switch 120 of the master ISD 101 is in the switching mode, the
microprocessor 140 of the master ISD 101 controls the operation of the master ISD 101
to turn on or turn off the appliances 200 programmed and associated with the master ISD
101.

In certain embodiments, the switch 120 of the ISD 100 is configured to perform
following functions:

(a) afirst function PRO_ADD to set the switch 120 in a programming adding

mode and to add one or more ISDs 100 in the programmable switching
system 10 to be controlled by the switch 120 of the master ISD 101;
(b) asecond function PRO_REMOVE to set the switch 120 in a programming
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removing mode and to remove one or more ISDs 100 from the
programmable switching system 10 to be controlled by the switch 120 of the
master ISD 101;

(c) athird function SW_SET to provide input to the switch 120 for associating
5 the network addresses of the ISDs 100 with the master ISD 101;
(d) afourth function of PRG_OFF to set the switch 120 in the switching mode;
(e) afifth function SW_ON to turn on the all appliances connected to the slave
ISDs 100 with their network addresses stored in the remote network address
storage 154-2 of the master ISD 101; and
10 (f) a sixth function SW_OFF to turn off the all appliances connected to the
slave ISDs 100 with their network addresses stored in the remote network
address storage 154-2 of the master ISD 101.
Referring now to FIG. 5, a block diagram of a switch 120 of an ISD 100 is shown
according to one embodiment of the present disclosure. In certain embodiments, the
15  switch 120 includes:
(a) a first push button switch 121 for the selection of the fifth function SW_ON;
(b) a second push button switch 122 for the selection of the sixth function
SW_OFF;
(c) athird push button switch 123 for the selection of the third function
20 SW_SET; and
(d) athree position switch 124 for the selection of the first function PRG_ADD
126, the second function PRG_REMOVE 127, and the fourth function
PRG_OFF 125.
In certain embodiments, when a user slides the three position switch 124 to
25  position 126 PRG_ADD, the switch 120 sends a programming adding signal to the

microprocessor 140, indicating the user’s intent to add one or more ISDs 100 in the
programmable switching system 10 to be controlled by the switch 120 of the master ISD
101.

When the firmware 152 of the master ISD 101 is executed at the microprocessor

30 140, the microprocessor 140 instruct the master ISD 101 to:

(a) set the switch 120 of the master ISD 101 in a programming adding mode;
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(b) send a programming adding command to the N ISDs 100 through the
communication interface 130 of the master ISD 101;

(c) receive an input from a user selection of the third function SW_SET from a

switch 120 of a n-th ISD;

(d) compare the network address of the n-th ISD with the network addresses

stored in the remote network address storage 154-2 of the master ISD 101;
(e) write the network address of the n-th ISD in the n-th network address
storage space of the remote network address storage 154-2 of the master
ISD 101, when the network address of the n-th ISD is not found in the
remote network address storage 154-2 of the master ISD 101;
(f) repeat the last three actions (c), (d), and (e) to complete the programming for
each of the ISDs 100;

(g) receive a user selection of the fourth function PRO_OFF to end the

programming mode; and

(h) set the switch 120 of the master ISD 101 in the switching mode.

In the programming adding mode, if the user wants a specific ISD to be
associated with the master ISD 101, after the master ISD 101 sends a programming
adding command to the N ISDs 100, that specific ISD will be placed in the programming
adding mode. When the user selects the third function SW_SET on the switch 120 of
the specific ISD, a request for associating the specific ISD to the master ISD 101 with the
network address of the specific ISD is sent to the master ISD 101. The master ISD 101
will compare the network addresses of the specific ISD with the network addresses stored
in the remote network address storage 154-2 of the master ISD 101. If the network
addresses of the specific ISD is not found in the remote network address storage 154-2 of
the master ISD 101, the microprocessor 140 will write the network addresses of the
specific ISD into the remote network address storage 154-2 of the master ISD 101. The
specific ISD is now programmed and associated with the master ISD 101.

In certain embodiments, when a user slides the three position switch 124 to
position 127 PRG_REMOVE, the switch 120 sends a programming removing signal to
the microprocessor 140, indicating the user’s intent to remove one or more ISDs 100 in

the programmable switching system 10 to be controlled by the switch 120 of the master
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ISD 101.

When the firmware 152 of the master ISD 101 is executed at the microprocessor
140, the microprocessor 140 instruct the master ISD 101 to:

(a) set the switch 120 of the master ISD 101 in a programming removing mode;

(b) send a programming removing command to the N ISDs 100 through the

communication interface 130 of the master ISD 101;

(c) receive an input from a user selection of the third function SW_SET from a

switch 120 of a n-th ISD;

(d) compare the network address of the n-th ISD with the network addresses

stored in the remote network address storage 154-2 of the master ISD 101;
(e) delete the network address of the n-th ISD in the n-th network address
storage space of the remote network address storage 154-2 of the master
ISD 101, when the network address of the n-th ISD is found in the remote
network address storage 154-2 of the master ISD 101;
(f) repeat the last three actions (c), (d), and (e) to complete the programming for
each of the ISDs 100;

(g) receive a user selection of the fourth function PRO_OFF to end the

programming mode; and

(h) set the switch 120 of the master ISD 101 in the switching mode.

In the programming removing mode, if the user wants a specific ISD to be
disassociated with the master ISD 101, after the master ISD 101 sends a programming
removing command to the N ISDs 100, that specific ISD will be placed in the
programming adding mode. When the user selects the third function SW_SET on the
switch 120 of the specific ISD, a request for disassociating the specific ISD to the master
ISD 101 with the network address of the specific ISD is sent to the master ISD 101.

The master ISD 101 will compare the network addresses of the specific ISD with the
network addresses stored in the remote network address storage 154-2 of the master ISD
101. If the network addresses of the specific ISD is found in the remote network
address storage 154-2 of the master ISD 101, the microprocessor 140 will delete the
network addresses of the specific ISD into the remote network address storage 154-2 of

the master ISD 101. The specific ISD is now programmed and disassociated with the
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master ISD 101.

Therefore, the programming of associated 1SDs 100 is very simple: (a) at the
master ISD 101, the user select the PRG_ADD or PRG_REMOVE function, (b) at any
other ISDs 100 where the user wants to associate or disassociate, select the SW_SET
function or press the push button switch 123, and (c) when all other ISDs 100 are
programmed, the user selects the PRG_OFF to complete the programming. These
programming steps are very simple and straightforward. Once the programming is
completed, when the user presses the SW_ON and SW_OFF to control the appliances
200 connected to all ISDs having their network addresses stored in the remote network
address storage 154-2 of the master ISD 101.

When the three position switch 124 is switched to position 125 PRG_OFF, and
the user presses the push button switch 121 for the fifth function SW_ON, the switch 120
sends a turning on signal to the microprocessor 140, indicating the user’s intent to turn on
the appliances 200 of the ISDs 100 programmed and associated with the master ISD 101.

When the firmware 152 of the master ISD 101 is executed at the microprocessor
140, the microprocessor 140 sends a turning on command to the ISDs 100 with all
network addresses stored in the remote network address storage of the master ISD 101,
and instructs each of the ISDs 100 to compare the received network addresses with the
network addresses stored in the local network address storage 154-1 of each of the ISDs
100. At one of the ISDs, for example an ISD 10x, receiving the turning on command, if
the received network address matches one of the network addresses stored in the local
network address storage 154-1 of the ISD 10x, and the ISD 10x turns on the appliances
200 of the ISD 10x programmed and associated with the master ISD 101.

When the three position switch 124 is switched to position 125 PRG_OFF, and
the user presses the push button switch 122 for the sixth function SW_OFF, the switch
120 sends a turning off signal to the microprocessor 140, indicating the user’s intent to
turn off the appliances 200 of the ISDs 100 programmed and associated with the master
ISD 101.

When the firmware 152 of the master ISD 101 is executed at the microprocessor
140, the microprocessor 140 sends a turning off command to the ISDs 100 with all

network addresses stored in the remote network address storage of the master ISD 101,
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and instructs each of the ISDs 100 to compare the received network addresses with the

network addresses stored in the local network address storage 154-1 of each of the ISDs

100. At one of the ISDs, for example an ISD 10x, receiving the turning off command, if

the received network address matches one of the network addresses stored in the local

network address storage 154-1 of the ISD 10x, and the ISD 10x turns off the appliances

200 of the ISD 10x programmed and associated with the master ISD 101.

In another aspect, the present invention relates to a method of programming a

group of interconnected switching devices (ISD) 100 to form a programmable switching

system 10.
(@)

(b)

(©)

The method includes one or more of following operations:

designating an ISD of the plurality of ISDs as a master ISD, and designating
the remainder of the plurality of the ISDs as slave ISDs, wherein each of the
plurality of ISDs has a unique network address;

communicating with the ISDs 100 through a communication interface 130
of the master ISD 101 over a network 300;

receiving a user’s input at a switch 120 of the master ISD 101 to set the
switch 120 into one of the two modes: a programming mode, and a

switching mode.

When the switch 120 of the master ISD is in the programming mode, the method

includes:

(d)

(e)

receiving a user’s input at the switch 120 of the master ISD 101 to add one
or more ISDs 100 into the programmable switching system 10 or remove
one or more ISDs 100 from the programmable switching system 10; and
programming the ISDs 100 in response to the user’s inputs at the switches

120s of the ISDs 100 of the programmable switching system 10.

When the switch 120 of the master ISD is in the switching mode, the method

includes:

®

(&)

receiving a user’s input at the switch 120 of the master ISD 101 to turn on or
off the appliances 200 of the ISDs 100 with their network addresses stored
in a remote network address storage 154-2 of the master ISD 101; and
turning on or off the appliances 200 of the ISDs 100 with their network

addresses stored in a remote network address storage 154-2 of the master
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ISD 101.

In certain embodiments, the programmable switching system 10 includes a group
of N interconnected switching devices (ISDs) 100 through a network 300. Each of the
ISDs 100 has a unique network address. These ISDs 100 may be arranged in a mesh
configuration as shown in FIG. 1, where each of the ISDs 100 has a direct connection
through the network 300. They can also be arranged in a master and slave configuration
as shown in FIG. 2, where an ISD 101 is designated as a master ISD, and each of N-1
ISDs, 102, 103, ..., and 10N is designated as slave ISDs, and that are directly connected
to the master ISD 101. One or more appliances 200 are connected and controlled by
each of the ISDs 100 as shown in FIG. 1, and FIG. 2.  When the master ISD is turned
on, all appliances connected to the N-1 ISDs programmed as slave ISDs may be turned
on, simultaneously, and when the master ISD is turned off, all appliances connected to
the N-1 ISDs programmed as slave ISDs may be turned off, simultaneously.

In certain embodiments, the appliances 200 may be any of the lights, and
household appliances powered by electricity. For example, the appliances includes:
house lights, electric celling fans, television sets, air conditioners, cable set-top boxes,
floor lamps, table lamps, desktop or laptop computers, toaster oven, microwave ovens,
conventional ovens, refrigerators and many other electric devices.

In certain embodiments, each of the ISDs 100 may be configured as a master ISD
101 and the remainder of the ISDs 100 may be configured as slave ISDs 100. Some or
all of the slave ISDs 100 may be programmed to perform switching functions in response
to the instructions from the master ISD 101. For example, when the master ISD 100 is
turned on, all appliances 200 connected to the ISDs 100 programmed as slave ISDs 100
may be turned on, simultaneously. When the master ISD 100 is turned off, all
appliances 200 connected to the ISDs 100 programmed as slave ISDs 100 may be turned
off, simultaneously.

In certain embodiments, each of the ISDs 100 in the programmable switching
system 10 includes:

(a) the switch 120;

(b) the communication interface 130;

(c) a microprocessor 140;
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(d) a memory 150;

(e) an electrical power input 160;

(f) an electrical power output 180; and

(g) an output control circuit 170.

In certain embodiments, the communication interface 130 interconnects the ISDs
100 of the programmable switching system 10 over the network 300. For a wired
internet connection, the communication interface 130 may be a network interface card
(NIC). For a wireless network, the communication interface 130 may be a mobile
communication interface, a Wi-Fi interface, a Zigbee interface or Bluetooth interface.

In certain embodiments, the memory 150 includes a network address storage 154,
and firmware 152. For a programmable switching system 10 having N ISDs 100, the
network address storage 154 of a master ISD 101 includes: a local network address
storage 154-1, and a remote network address storage 154-2, each having N storage
spaces, one for each of the N ISDs 100. The local network address storage 154-1 is
configured to store network addresses of N ISDs 100 having control over a corresponding
first appliance 201 connected to the master ISD 101 as shown in FIG. 2. The remote
network address storage 154-2 is configured to store network addresses of the N ISDs
100 controlled by the master ISD 101.

In certain embodiments, the microprocessor 140 controls operation of the ISDs
100 when the switch 120 is in the switching mode and programs the ISDs 100 when the
switch 120 is in the programming mode. The memory 150 has a network address
storage 154, and firmware 152. When the firmware 152 is executed at the
microprocessor 140, the firmware 152 is configured to: control operation of the ISD 100
when the switch 120 is in the switching mode, and program the ISDs 100 when the
switch 120 is in the programming mode. The electrical power input 160 connects to an
electrical power source through an input power line 162. The electrical power output
180 connects to at least one appliance 200 through an output power line 182. The
output control circuit 170 receives instructions from the microprocessor 140 and controls
the electrical power output 180.

In certain embodiments, the memory 150 includes a network address storage 154,

and firmware 152. For a programmable switching system 10 having N ISDs 100, the
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network address storage 154 of a master ISD 101 includes: a local network address

storage 154-1, and a remote network address storage 154-2, each having N storage

spaces, one for each of the N ISDs 100. The local network address storage 154-1 is

configured to store network addresses of N ISDs 100 having control over a corresponding

first appliance 201 connected to the master ISD 101 as shown in FIG. 2. The remote

network address storage 154-2 is configured to store network addresses of the N ISDs

100 controlled by the master ISD 101.

In certain embodiments, the switch 120 of the ISD 100 is configured to perform

following functions:

(@)

(b)

(©)

(d)

(e)

®

a first function PRO_ADD to set the switch 120 in a programming adding
mode and to add one or more ISDs 100 in the programmable switching
system 10 to be controlled by the switch 120 of the master ISD 101;

a second function PRO_REMOVE to set the switch 120 in a programming
removing mode and to remove one or more ISDs 100 from the
programmable switching system 10 to be controlled by the switch 120 of the
master ISD 101;

a third function SW_SET to provide input to the switch 120 for associating
the network addresses of the ISDs 100 with the master ISD 101;

a fourth function of PRG_OFF to set the switch 120 in the switching mode;
a fifth function SW_ON to turn on the all appliances connected to the slave
ISDs 100 with their network addresses stored in the remote network address
storage 154-2 of the master ISD 101; and

a sixth function SW_OFF to turn off the all appliances connected to the
slave ISDs 100 with their network addresses stored in the remote network

address storage 154-2 of the master ISD 101.

In certain embodiments, the switch 120 includes:

(@)
(b)

(©)

a first push button switch 121 for the selection of the fifth function SW_ON;
a second push button switch 122 for the selection of the sixth function
SW_OFF;

a third push button switch 123 for the selection of the third function
SW_SET; and
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a three position switch 124 for the selection of the first function PRG_ADD
126, the second function PRG_REMOVE 127, and the fourth function
PRG_OFF 125.

In certain embodiments, the method includes one or more of following operations:

(@)

(b)

(©)

(d)

(e)

®

(&)

(h)

@)

receiving a user selection of the first function PRO_ADD to add one or
more ISDs 100 in the programmable switching system 10 to be controlled
by the switch 120 of the master ISD 101;

setting the switch 120 of the master ISD 101 in the programming adding
mode;

sending a programming adding command to the ISDs through the
communication interface 130 of the master ISD 101;

receiving an input from a user selection of the third function SW_SET from
a switch 120 of a n-th ISD;

comparing the network address of the n-th ISD with the network addresses
stored in the remote network address storage 154-2 of the master ISD 101;
writing the network address of the n-th ISD in the n-th network address
storage space of the remote network address storage 154-2 of the master
ISD 101, when the network address of the n-th ISD is not found in the
remote network address storage 154-2 of the master ISD 101;

repeating the last three operations (d), (e), and (f) to complete the
programming for each of the ISDs 100;

receiving a user selection of the fourth function PRO_OFF at the switch 120
of the master ISD 101; and

setting the switch 120 of the master ISD 101 in the switching mode.

In certain embodiments, the method includes one or more of following operations:

(@)

(b)

(©)

receiving a user selection of the first function PRO_REMOVE to remove
one or more ISDs 100 from the programmable switching system 10 to be
controlled by the switch 120 of the master ISD 101;

setting the switch 120 of the master ISD 101 in the programming removing
mode;

sending a programming removing command to the ISDs through the
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communication interface 130 of the master ISD 101;

receiving an input from a user selection of the third function SW_SET from
a switch 120 of a n-th ISD;

comparing the network address of the n-th ISD with the network addresses
stored in the remote network address storage 154-2 of the master ISD 101;
deleting the network address of the n-th ISD in the n-th network address
storage space of the remote network address storage 154-2 of the master
ISD 101, when the network address of the n-th ISD is found in the remote
network address storage 154-2 of the master ISD 101;

repeating the last three operations (d), (e), and (f) to complete the
programming for each of the ISDs 100;

receiving a user selection of the fourth function PRO_OFF at the switch 120
of the master ISD 101; and

setting the switch 120 of the master ISD 101 in the switching mode.

In certain embodiments, the method includes one or more of following operations:

(@)

(b)

(©)

receiving a user selection of the fifth function SW_ON from the switch 120
of the master ISD 101;

sending a turning on command to the ISDs 100 with all network addresses
stored in the remote network address storage 154-2 of the master ISD 101;
and

instructing each of the ISDs to compare the received network addresses with
the network addresses stored in the local network address storage 154-1 of
the ISD, and to turn on the appliance 200 connected to the ISD when the
network address of the ISD is found in the local network address storage

154-1 of the ISD.

In certain embodiments, the method includes one or more of following operations:

(@)

(b)

receiving a user selection of the fifth function SW_OFF from the switch 120
of the master ISD 101;

sending a turning off command to the ISDs 100 with all network addresses
stored in the remote network address storage 154-2 of the master ISD 101;

and
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(c) instructing each of the ISDs to compare the received network addresses with
the network addresses stored in the local network address storage 154-1 of
the ISD, and turn on the appliance 200 connected to the ISD when the
network address of the ISD is found in the local network address storage
154-1 of the ISD.

The foregoing description of the exemplary embodiments of the disclosure has
been presented only for the purposes of illustration and description and is not intended to
be exhaustive or to limit the disclosure to the precise forms disclosed. Many
modifications and variations are possible in light of the above teaching.

The embodiments were chosen and described in order to explain the principles of
the disclosure and their practical application so as to enable others skilled in the art to
utilize the disclosure and various embodiments and with various modifications as are
suited to the particular use contemplated. Alternative embodiments will become
apparent to those skilled in the art to which the present disclosure pertains without
departing from its spirit and scope. Accordingly, the scope of the present disclosure is
defined by the appended claims rather than the foregoing description and the exemplary

embodiments described therein.
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CLAIMS:

1. A programmable switching system comprising:

a plurality of interconnected switching devices (ISDs), each having a unique network
address, wherein each of the plurality of ISDs comprises:

a switch configured to operate in a switching mode and a programming mode, wherein

the switch comprises:

a first push button switch for the selection of a fifth function SW_ON to turn on all

appliances connected to the ISDs;

a second push button switch for the selection of a sixth function SW_OFF to turn

off all appliances connected to the ISDs;

a third push button switch for the selection of a third function SW_SET to provide
input to the switch for associating the network addresses of the plurality of ISDs
with the master ISD; and

a three position switch for the selection of:
a first function PRG_ADD to set the switch in a programming adding mode
and add one or more ISDs in the programmable switching system to be
controlled by the switch of a master ISD,
a second function PRG_REMOVE to set the switch in a programming
removing mode and to remove one or more ISDs from the programmable
switching system to be controlled by the switch of the master ISD, and

a fourth function PRG_OFF to set the switch in the switching mode;

a communication interface configured to interconnect the plurality of ISDs of the

programmable switching system over a network;
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a microprocessor configured to control operation of the ISD when the switch is in the
switching mode and program the ISD when the switch is in the programming mode;

and

a memory having a network address storage, and firmware, when executed at the

microprocessor, configured to:

communicate with the plurality of ISDs of the programmable switching system

through the communication interface;

receive user's inputs at each switch of the plurality of the ISDs of the
programmable switching system to program the plurality of ISDs, when the switch

is in the programming mode; and

receive user's input at the switch to perform switching functions of the ISD, when
the switch is in the switching mode.

2. The programmable switching system according to claim 1, wherein the network
comprises one of a wired network, the internet, local area network (LAN), wide area
network (WAN), a wireless network, mobile communication network, Wi-Fi network,

Zigbee personal area network, and Bluetooth network.

3. The programmable switching system according to claim 1, wherein each of the plurality of

ISDs further comprises:

an electrical power input connected to an electrical power source through an input power

line;

an electrical power output connected to at least one appliance through an output power

line; and

an output control circuit to receive instructions from the microprocessor and control the

electrical power output.

4. The programmable switching system according to claim 3, wherein each of the plurality of
ISDs may be configured as the master ISD and the remainder of the plurality of ISDs may

be configured as a plurality of slave ISDs, wherein when the master ISD is turned on,
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appliances connected to the master ISD, and all appliances connected to the plurality of
ISDs programmed as slave ISDs may be turned on, simultaneously, and when the master
ISD is turned off, appliances connected to the master ISD, and all appliances connected
to the-plurality of ISDs programmed as slave ISDs may be turned off, simultaneously.

. The programmable switching system according to claim 4, wherein for a programmable
switching system having a first number N1 of ISDs, the network address storage of a

master ISD comprises:

a local network address storage having N1 storage spaces, configured to store network
addresses of a second number N2 of ISDs having control over a corresponding appliance

connected to the master ISD; and

a remote network address storage having N1 storage spaces, configured to store network

addresses of a third number N3 of ISDs controlled by the master ISD.

. The programmable switching system according to claim 5, wherein the firmware of the
master ISD is configured to

(a) receive a user selection of the first function PRO_ADD to add one or more ISDs in the
programmable switching system to be controlled by the switch of the master ISD;

(b) set the switch of the master ISD in the programming adding mode;

(c) send a programming adding command to the plurality of ISDs through the

communication interface of the master ISD;

(d) receive an input from a user selection of the third function SW_SET from a switch of a
n-th 1SD;

(e) compare the network address of the n-th ISD with the network addresses stored in the

remote network address storage of the master ISD;

(f) write the network address of the n-th ISD in the n-th network address storage space of
the remote network address storage of the master ISD, when the network address of

the n-th ISD is not found in the remote network address storage of the master ISD;
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(g) repeat the last three actions (d), (e), and (f) to complete the programming for each of

the plurality of ISDs;

(h) receive a user selection of the fourth function PRO_OFF at the switch of the master
ISD; and

(i) set the switch of the master ISD in the switching mode.

. The programmable switching system according to claim 5, wherein the firmware of the

master ISD is further configured to

(a) receive a user selection of the second function PRO_REMOVE to remove one or more
ISDs from the programmable switching system to be controlled by the switch of the
master ISD;

(b) set the switch of the master ISD in the programming adding mode;

(c) send a programming removing command to the plurality of ISDs through the

communication interface of the master ISD;

(d) receive an input from a user selection of the third function SW_SET from a switch of a
n-th ISD;

(e) compare the network address of the n-th ISD with the network addresses stored in the

remote network address storage of the master ISD;
(f) delete the network address of the n-th ISD in the n-th network address storage space
of the remote network address storage of the master ISD, when the network address of

the n-th ISD is found in the remote network address storage of the master ISD;

(g) repeat the last three actions (d), (e), and (f) to complete the programming for each of
the plurality of ISDs;

(h) receive a user selection of the fourth function PRO_OFF at the switch of the master
ISD; and

(i) set the switch of the master ISD in the switching mode.
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8. The programmable switching system according to claim 5, wherein the firmware of the
master ISD is further configured to receive a user selection of the fifth function SW_ON
from the switch of the master ISD;

send a turning on command to the plurality of ISDs with all network addresses stored in

the remote network address storage of the master ISD; and

instruct each of the plurality of ISDs to

compare the received network addresses with the network addresses stored in the

local network address storage of the ISD; and

turn on the appliance connected to the ISD when the received network address of the

ISD is found in the local network address storage of the ISD.

9. The programmable switching system according to claim 5, wherein the firmware of the
master ISD is further configured to receive a user selection of the sixth function SW_OFF
from the switch of the master I1SD;

send a turning off command to the plurality of 1ISDs with all network addresses stored in
the remote network address storage of the master ISD; and

instruct each of the plurality of ISDs to

compare the received network addresses with the network addresses stored in the

local network address storage of the ISD; and

turn off the appliance connected to the ISD when the received network address of the

ISD is found in the local network address storage of the ISD.

10. A method of programming a plurality of interconnected switching devices (ISD) to form a

programmable switching system comprising:

designating an ISD of the plurality of ISDs as a master ISD, and designating the
remainder of the plurality of the ISDs as slave ISDs, wherein each of the plurality of ISDs

has a unique network address;
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communicating with the plurality of ISDs through a communication interface of the

master ISD over a network;

receiving a user's input at a switch of the master ISD to set the switch into one of the two

modes: a programming mode, and a switching mode, wherein the switch comprises:

a first push button switch for the selection of a fifth function SW_ON to turn on the all

appliances connected to the ISDs;

a second push button switch for the selection of a sixth function SW_OFF a sixth

function SW_OFF to turn off the all appliances connected to the ISDs;

a third push button switch for the selection of a third function SW_SET to provide input
to the switch for associating the network addresses of the plurality of ISDs with the
master ISD; and

a three-position switch for the selection of a first function PRG_ADD to set the switch in
a programming adding mode and add one or more ISDs in the programmable switching
system to be controlled by the switch of a master ISD, a second function
PRG_REMOVE to set the switch in a programming removing mode and to remove one
or more I1SDs from the programmable switching system to be controlled by the switch
of the master ISD and a fourth function PRG_OFF to set the switch in the switching

mode;

when the switch of the master ISD is in the programming mode:
receiving a user's input at the switch of the master ISD to add one or more ISDs into
the programmable switching system or remove one or more ISDs from the

programmable switching system; and

programming the plurality of ISDs in response to the user's inputs at the switches of

these ISDs of the programmable switching system; and

when the switch of the master ISD is in the switching mode:
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receiving a user's input at the switch of the master ISD to turn on or off appliances
connected to and controlled by the slave 1SDs with their network addresses stored in a

remote network address storage of the master ISD; and

turning on or off the appliances connected to and controlled by the slave ISDs with their
network addresses stored in the remote network address storage of the master ISD.

11. The method according to claim 10, wherein each of the plurality of ISD comprises:

the switch configured to operate in the switching mode and the programming mode;

the communication interface configured to interconnect the plurality of ISDs in the

programmable switching system over the network;

a microprocessor configured to control operation of the ISD when the switch is in the
switching mode and program the ISD when the switch is in the programming mode;

a memory having a network address storage, and firmware, when executed at the

microprocessor, configured to:

control operation of the ISD when the switch is in the switching mode and program the
ISD when the switch is in the programming mode;

an electrical power input connected to an electrical power source through an input

power line;

an electrical power output connected to at least one appliance through an output power

line; and

an output control circuit configured to receive instructions from the microprocessor and

control the electrical power output.

12. The method according to claim 11, wherein for a programmable switching system having
a first number N1 of ISDs, the network address storage of a master ISD comprises: a
local network address storage having N1 storage spaces, configured to store network
addresses of a second number N2 of ISDs having control over a corresponding

appliance connected to the master ISD; and
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a remote network address storage having N1 storage spaces, configured to store

network addresses of a third number N3 of ISDs controlled by the master ISD.

13. The method according to claim 12 further comprising:

(a) receiving a user selection of the first function PRO_ADD to add one or more I1SDs in

the programmable switching system to be controlled by the switch of the master ISD;

(b) setting the switch of the master ISD in the programming adding mode;

(c) sending a programming adding command to the plurality of ISDs through the

communication interface of the master ISD;

(d) receiving an input from a user selection of the third function SW_SET from a switch of
a n-th ISD;

(e) comparing the network address of the n-th ISD with the network addresses stored in
the remote network address storage of the master I1SD;

(f) writing the network address of the n-th ISD in the n-th network address storage space
of the remote network address storage of the master ISD, when the network address of

the n-th ISD is not found in the remote network address storage of the master ISD;

(g) repeating the last three operations (d), (e), and (f) to complete the programming for

each of the plurality of ISDs;

(h) receiving a user selection of the fourth function PRO_OFF at the switch of the master
ISD; and

(i) setting the switch of the master ISD in the switching mode.

14. The method according to claim 12 further comprising:

(a) receiving a user selection of the second function PRO_REMOVE to remove one or
more ISDs from the programmable switching system to be controlled by the switch of

the master I1SD;
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(b) setting the switch of the master ISD in the programming removing mode;

(c) sending a programming removing command to the plurality of 1SDs through the

communication interface of the master ISD;

(d) receiving an input from a user selection of the third function SW_SET from a switch of
an-th ISD;

(e) comparing the network address of the n-th ISD with the network addresses stored in

the remote network address storage of the master ISD;

(f) deleting the network address of the n-th ISD in the n-th network address storage space
of the remote network address storage of the master ISD, when the network address of
the n-th ISD is found in the remote network address storage of the master ISD;

(g) repeating the last three operations (d), (e), and (f) to complete the programming for
each of the plurality of ISDs;

(h) receiving a user selection of the fourth function PRO_OFF at the switch of the master
ISD; and

(i) setting the switch of the master ISD in the switching mode.

15. The method according to claim 12 further comprising:

receiving a user selection of the fifth function SW_ON from the switch of the master ISD;
sending a turning on command to the plurality of ISDs with all network addresses stored in
the remote network address storage of the master ISD; and instructing each of the
plurality of ISDs to compare the received network addresses with the network addresses
stored in the local network address storage of the ISD; and turn on the appliance
connected to the ISD when the received network address of the ISD is found in the local

network address storage of the ISD.

16. The method according to claim 12 further comprising:

receiving a user selection of the fifth function SW_OFF from the switch of the master ISD;
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sending a turning off command to the plurality of ISDs with all network addresses stored in
the remote network address storage of the master ISD; and

instructing each of the plurality of ISDs to compare the received network addresses with
the network addresses stored in the local network address storage of the ISD; and

turn off the appliance connected to the ISD when the received network address of the ISD

is found in the local network address storage of the ISD.



