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(57) Abstract: A method comprises receiving an event subscription request
from a further system, receiving a first signal (214) comprising an attribute
and a first value of the attribute, creating one or more events (221,222) to be
distributed to the further system based on the first signal, and storing the events
in a queue to await distribution to the further system. The first value of the
attribute at least partly represents a first state of the device. The method further
comprises receiving a second signal (215) comprising the attribute and a sec-
ond value of the attribute. The second value of the attribute at least partly rep-
resents a second state of the device, different from the first state. The method
also comprises determining whether the queue comprises an event (221) in-
dicative of a state of the device different from the second state with respect to
the attribute and removing or amending this event.
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Distributing events indicative of device state changes

FIELD OF THE INVENTION

The invention relates to a system for distributing events to a further system
over a communication network, said further system being subscribed to receive said events.

The invention further relates to a method of distributing events to a further
system over a communication network, said further system being subscribed to receive said
events.

The invention also relates to a computer program product enabling a computer

system to perform such a method.

BACKGROUND OF THE INVENTION

Certain connected lighting systems such as the Philips Hue system allow a
user to control his local lighting devices via various clients, e.g. Amazon Echo, Google
Home, and Apple TV. This control may be realized entirely locally or may be realized via the
cloud. In order to detect changes to the state of the lighting devices, the clients can frequently
ask (i.e. poll) the connected lighting system for the current state of the lighting devices and
detect changes themselves. This frequent polling is not very efficient however.

In Internet systems, it is known to replace polling with event distribution. The
distribution of events can be implemented using the publish-subscribe paradigm, which is
used by Oracle’s HTTP Publish-Subscribe Server and NCHAN, amongst others. With the
publish-subscribe paradigm, messages are not sent directly to specific receivers, but are
categorized into classes, e.g. channels, to which receivers can subscribe. A queue is required
if subscribers want to receive messages that were published before they were connected
and/or while they were temporarily not connected.

Distribution of events to subscribers requires the use of an event queue. An
example of a system that uses an event queue is US 2016/0147579. US 2016/0147579
discloses a system for handling events in an industrial control system which generates events
responsive to a predefined signal or combination of signals occurring and transfers the event
to an event queue for subsequent execution. If a new event is generated and the queue is full,

the oldest or the newest event in the queue may be dropped to make room for the new event.
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A drawback of the event queuing disclosed in US 2016/0147579 is that it is
not suitable for distributing events indicative of changes to a state of a (lighting) device. If a
client is temporarily disconnected, e.g. due to an ISP outage or a reboot of the client, it wants
to know the current state of the (lighting) devices of the connected system upon reconnecting.
However, if the queue becomes full due to the temporary disconnection, certain events will
be dropped and one or more events indicative of the current state of one or more of the

devices may be among the dropped events.

SUMMARY OF THE INVENTION

It is a first object of the invention to provide a system, which is able to
communicate a current state of a device to a client while limiting the amount of time that the
client does not know the current state of the device.

It is a second object of the invention to provide a method, which can be used
to communicate a current state of a device to a client while limiting the amount of time that
the client does not know the current state of the device.

In a first aspect of the invention, a system for distributing events to a further
system over a communication network, said further system being subscribed to receive said
events, comprises at least one memory unit, at least one receiver, at least one transmitter, and
at least one processor configured to receive an event subscription request from said further
system, said event subscription request requesting said system to distribute events to said
further system, said events being indicative of changes to a state of a device, use said at least
one receiver to receive a first signal comprising an attribute and a first value of said attribute,
said first value of said attribute at least partly representing a first state of said device, create,
based on said received event subscription request and said received first signal, one or more
events to be distributed to said further system, and store said one or more events in a queue in
said at least one memory unit to await distribution to said further system over said
communication network using said at least one transmitter.

Said at least one processor is further configured to use said at least one
receiver to receive a second signal comprising said attribute and a second value of said
attribute, said second value of said attribute at least partly representing a second state of said
device, said second state being different from said first state and determine whether said
queue comprises an event indicative of a state of said device different from said second state

of said device with respect to said attribute and remove or amend said event.
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By communicating a current state of a device to a client by distributing events
indicative of changes to a state of the device, the communication is achieved more efficiently.
By removing or amending events indicative of outdated states, the risk that that events
indicative of the current state of one or more of the devices are dropped due to the event
queue being full is limited. Some events occur very rarely (e.g. a light in the attic being
switched off) and in these cases, it might take clients days to get back in sync. Even if the
system is configured not to remove older events from the queue, rare events, like other
events, may be dropped if the queue is full. In this case, the user will observe an incorrect
state, which is annoying if he is at work or on holiday and sees an inconsistent state for lights
or motion sensors in his house.

As additional advantage, certain undesirable behavior is avoided. For example,
a user might walk through a hallway with a motion sensor multiple times while at the same
time an ISP outage occurs, e.g. for 2 minutes, resulting in motion sensor events being queued.
On reconnecting to the cloud home automation when the ISP outage has ended, the actions
triggered by the sensor events might be executed in quick succession, which is not what a
user would expect.

Said system may be a lighting control device, e.g. a bridge such as the Philips
Hue bridge. Said device may be a lighting device. Said attribute may represent a color
setting, a dim level setting or an on/off setting of a state of said lighting device, for example.
Said system may a lighting system which comprises one or more lighting devices or may be
part of such a lighting system.

Said at least one processor may be configured to include said attribute and said
first value of said attribute in one of said one or more events upon creating said one or more
events and determine that said event is indicative of a state of said device different from said
second state with respect to said attribute if said event comprises said attribute and a different
value than said second value for said attribute. Said event may be distributed in the form of a
message. Said attribute and value may be included in a message that is then published on a
publication-subscription server such as NCHAN.

Said at least one processor may be configured to include a second attribute and
a value of said second attribute in said one of said one or more events. Such an event is also
referred to as an aggregate event. Often, a change in the state of a device means a change in
the values of multiple attributes, e.g. color and dim level (light output level) in a lamp. By
including values of such attributes in a single event, clients interested in receiving events

indicative of changes in these attributes may be able to obtain them in one message, thereby
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optimizing efficiency. Attributes relating to the same device or relating to different devices
may be aggregated. For example, a client interested in on/off events for all lights can get one
message (on resubscription or when they all change simultaneously) instead of N messages
for N lights.

Said at least one processor may be configured to remove said attribute and said
different value from said event determined to be indicative of a state of said device different
from said second state with respect to said attribute and create a further event comprising said
attribute and said second value.

Said at least one processor may be configured to replace said different value
with said second value in said event determined to be indicative of a state of said device
different from said second state with respect to said attribute.

Said at least one processor may be configured to remove said event
determined to be indicative of a state of said device different from said second state with
respect to said attribute and create a further event comprising said attribute and said second
value.

Said at least one processor may be configured to determine whether said queue
comprises an event indicative of a state of said device different from said second state with
respect to said attribute and remove or amend said event upon receiving said second signal.

Said at least one processor may be configured to determine all events stored in
said queue indicative of a state of said device different from said second state of said device
and remove or amend said events. This reduces the risk that events indicative of the current
state of one or more of the devices are dropped due to the event queue being full more than if
only a subset of all events is determined and removed or amended.

Said further system may be subscribed to receive changes relating to said
attribute specifically. By allowing clients to subscribe to events relating to specific attributes
of a specific device rather than to all attributes of this specific device, the bandwidth that is
used for the event distribution may be reduced.

Said queue may be specific to said further system. A publication-subscription
server makes it easy for multiple clients to subscribe to the same channel, which normally
results in the channel queue being used for these multiple subscribers. However, it is also
possible to create a channel per subscriber. This is especially beneficial if aggregate events
are supported.

In a second aspect of the invention, a method of distributing events to a further

system over a communication network, said further system being subscribed to receive said
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events, comprises receiving an event subscription request from said further system, said event
subscription request requesting said system to distribute events to said further system, said
events being indicative of changes to a state of a device, receiving a first signal comprising

an attribute and a first value of said attribute, said first value of said attribute at least partly
representing a first state of said device, creating, based on said received event subscription
request and said received first signal, one or more events to be distributed to said further
system, and storing said one or more events in a queue in a memory to await distribution to
said further system over said communication network.

The method further comprises receiving a second signal comprising said
attribute and a second value of said attribute, said second value of said attribute at least partly
representing a second state of said device, said second state being different from said first
state and determining whether said queue comprises an event indicative of a state of said
device different from said second state of said device with respect to said attribute and
remove or amend said event. Said method may be performed by software running on a
programmable device. This software may be provided as a computer program product.

Moreover, a computer program for carrying out the methods described herein,
as well as a non-transitory computer readable storage-medium storing the computer program
are provided. A computer program may, for example, be downloaded by or uploaded to an
existing device or be stored upon manufacturing of these systems.

A non-transitory computer-readable storage medium stores at least one
software code portion, the software code portion, when executed or processed by a computer,
being configured to perform executable operations for distributing events to a further system
over a communication network, said further system being subscribed to receive said events.

The executable operations comprise receiving an event subscription request
from said further system, said event subscription request requesting said system to distribute
events to said further system, said events being indicative of changes to a state of a device,
receiving a first signal comprising an attribute and a first value of said attribute, said first
value of said attribute at least partly representing a first state of said device, creating, based
on said received event subscription request and said received first signal, one or more events
to be distributed to said further system, and storing said one or more events in a queue in a
memory to await distribution to said further system over said communication.

The executable operations further comprise receiving a second signal
comprising said attribute and a second value of said attribute, said second value of said

attribute at least partly representing a second state of said device, said second state being
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different from said first state and determining whether said queue comprises an event
indicative of a state of said device different from said second state of said device with respect
to said attribute and remove or amend said event.

As will be appreciated by one skilled in the art, aspects of the present
invention may be embodied as a device, a method or a computer program product.
Accordingly, aspects of the present invention may take the form of an entirely hardware
embodiment, an entirely software embodiment (including firmware, resident software, micro-

code, etc.) or an embodiment combining software and hardware aspects that may all

"non
2

generally be referred to herein as a "circuit", "module" or "system." Functions described in
this disclosure may be implemented as an algorithm executed by a processor/microprocessor
of a computer. Furthermore, aspects of the present invention may take the form of a computer
program product embodied in one or more computer readable medium(s) having computer
readable program code embodied, e.g., stored, thereon.

Any combination of one or more computer readable medium(s) may be
utilized. The computer readable medium may be a computer readable signal medium or a
computer readable storage medium. A computer readable storage medium may be, for
example, but not limited to, an electronic, magnetic, optical, electromagnetic, infrared, or
semiconductor system, apparatus, or device, or any suitable combination of the foregoing.
More specific examples of a computer readable storage medium may include, but are not
limited to, the following: an electrical connection having one or more wires, a portable
computer diskette, a hard disk, a random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory (EPROM or Flash memory), an optical
fiber, a portable compact disc read-only memory (CD-ROM), an optical storage device, a
magnetic storage device, or any suitable combination of the foregoing. In the context of the
present invention, a computer readable storage medium may be any tangible medium that can
contain, or store, a program for use by or in connection with an instruction execution system,
apparatus, or device.

A computer readable signal medium may include a propagated data signal
with computer readable program code embodied therein, for example, in baseband or as part
of a carrier wave. Such a propagated signal may take any of a variety of forms, including, but
not limited to, electro-magnetic, optical, or any suitable combination thereof. A computer
readable signal medium may be any computer readable medium that is not a computer
readable storage medium and that can communicate, propagate, or transport a program for

use by or in connection with an instruction execution system, apparatus, or device.
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Program code embodied on a computer readable medium may be transmitted
using any appropriate medium, including but not limited to wireless, wireline, optical fiber,
cable, RF, etc., or any suitable combination of the foregoing. Computer program code for
carrying out operations for aspects of the present invention may be written in any
combination of one or more programming languages, including an object oriented
programming language such as Java(TM), Smalltalk, C++ or the like and conventional
procedural programming languages, such as the "C" programming language or similar
programming languages. The program code may execute entirely on the user's computer,
partly on the user's computer, as a stand-alone software package, partly on the user's
computer and partly on a remote computer, or entirely on the remote computer or server. In
the latter scenario, the remote computer may be connected to the user's computer through any
type of network, including a local area network (LAN) or a wide area network (WAN), or the
connection may be made to an external computer (for example, through the Internet using an
Internet Service Provider).

Aspects of the present invention are described below with reference to
flowchart illustrations and/or block diagrams of methods, apparatus (systems), and computer
program products according to embodiments of the present invention. It will be understood
that each block of the flowchart illustrations and/or block diagrams, and combinations of
blocks in the flowchart illustrations and/or block diagrams, can be implemented by computer
program instructions. These computer program instructions may be provided to a processor,
in particular a microprocessor or a central processing unit (CPU), of a general purpose
computer, special purpose computer, or other programmable data processing apparatus to
produce a machine, such that the instructions, which execute via the processor of the
computer, other programmable data processing apparatus, or other devices create means for
implementing the functions/acts specified in the flowchart and/or block diagram block or
blocks.

These computer program instructions may also be stored in a computer
readable medium that can direct a computer, other programmable data processing apparatus,
or other devices to function in a particular manner, such that the instructions stored in the
computer readable medium produce an article of manufacture including instructions which
implement the function/act specified in the flowchart and/or block diagram block or blocks.

The computer program instructions may also be loaded onto a computer, other
programmable data processing apparatus, or other devices to cause a series of operational

steps to be performed on the computer, other programmable apparatus or other devices to



10

15

20

25

30

WO 2020/164950 PCT/EP2020/052660
8

produce a computer implemented process such that the instructions which execute on the
computer or other programmable apparatus provide processes for implementing the
functions/acts specified in the flowchart and/or block diagram block or blocks.

The flowchart and block diagrams in the figures illustrate the architecture,
functionality, and operation of possible implementations of devices, methods and computer
program products according to various embodiments of the present invention. In this regard,
each block in the flowchart or block diagrams may represent a module, segment, or portion
of code, which comprises one or more executable instructions for implementing the specified
logical function(s). It should also be noted that, in some alternative implementations, the
functions noted in the blocks may occur out of the order noted in the figures. For example,
two blocks shown in succession may, in fact, be executed substantially concurrently, or the
blocks may sometimes be executed in the reverse order, depending upon the functionality
involved. It will also be noted that each block of the block diagrams and/or flowchart
illustrations, and combinations of blocks in the block diagrams and/or flowchart illustrations,
can be implemented by special purpose hardware-based systems that perform the specified

functions or acts, or combinations of special purpose hardware and computer instructions.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects of the invention are apparent from and will be further
elucidated, by way of example, with reference to the drawings, in which:

Fig. 1 is a block diagram of an embodiment of the system,;

Fig. 2 is a flow diagram of a first embodiment of the method,

Fig. 3 1s a flow diagram of a second embodiment of the method,

Fig. 4 depicts an example of the operation of a first implementation of the
method of Fig.3;

Fig. 5 depicts an example of the operation of a second implementation of the
method of Fig. 3;

Fig. 6 depicts an example of the operation of a third implementation of the
method of Fig. 3;

Fig. 7 depicts an example of the operation of a fourth implementation of the
method of Fig. 3;

Fig. 8 is a flow diagram of a second embodiment of the method,

Fig. 9 depicts an example of the operation of a first implementation of the

method of Fig. 8;
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Fig. 10 depicts an example of the operation of a second implementation of the
method of Fig.8;

Fig. 11 depicts an example of the operation of a third implementation of the
method of Fig. 8;

Fig. 12 shows an example of a software architecture for the embodiment of the
system of Fig. 1; and

Fig. 13 is a block diagram of an exemplary data processing system for
performing the method of the invention.

Corresponding elements in the drawings are denoted by the same reference

numeral.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Fig. 1 shows an embodiment of the system for distributing events to a further
system over a communication network: a bridge 1. The bridge 1 distributes events to Internet
servers 25 and 26 via an intermediary Internet server 23 and to a local user device 19.
Internet servers 25 and 26 and local user device 19 run automation clients which are
subscribed to receive these events. The Internet servers 25 and 26 provide cloud services, e.g.
the Google Home cloud service and the Alexa cloud service. The cloud services typically
communicate with a further local user device (not shown) in the same spatial area as the
bridge 1, e.g. a Google Home device or Amazon Echo device. The local user device 19 may
be an Apple TV device, for example.

The Internet servers 25 and 26 and the intermediary Internet server 23 are
connected to the Internet (backbone) 21. A lighting system 11 comprises the bridge 1,
lighting devices 13 and 14 and a presence sensor 15. The bridge 1 is connected to the
wireless LAN access point 18, e.g. via Ethernet. The bridge 1 communicates with the lighting
devices 13 and 14 and presence sensor 15, e.g. using Zigbee technology. The lighting devices
13 and 14 may be Philips Hue lights, for example. The presence sensor 15 may be the Hue
motion sensor, for example. The local user device 19 is also connected to the wireless LAN
access point 18, e.g. via Wi-Fi (IEEE 802.11).

The bridge 1 comprises a receiver 3, a transmitter 4, a processor 5, and a
memory 7. The processor S is configured to receive an event subscription request from one or
more of the Internet servers 25 and 26 and/or the local user device 19. The event subscription

request requests the bridge 1 to distribute events to the requestor. The events are indicative of
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changes to a state of one or more of the connected devices, i.e. lighting devices 13 and 14 and
the presence sensor 15.

The processor 5 is further configured to use the receiver 3 to receive a first
signal comprising an attribute and a first value of the attribute. This first value of the attribute
at least partly represents a first state of one of the connected devices. The first signal may be
received from the connected device whose status is represented in the first signal or from
another device (not shown) controlling this connected device, e.g. a mobile phone or tablet.

The processor 5 is further configured to create, based on the received event
subscription request and the received first signal, one or more events to be distributed to the
subscribed system(s) and store the one or more events in a queue in the memory 7 to await
distribution to the subscribed system(s) over the communication network using the
transmitter 4.

The processor 5 is also configured to use the receiver 3 to receive a second
signal comprising the attribute and a second value of the attribute. The second value of the
attribute at least partly represents a second state of the device whose status was represented in
the first signal. The second state is different from the first state. The processor 5 is also
configured to determine whether the queue comprises an event indicative of a state of this
device which is different from the second state of this device with respect to the attribute and
remove or amend this event.

In the embodiment of the bridge 1 shown in Fig. 1, the bridge 1 comprises one
processor S. In an alternative embodiment, the bridge 1 comprises multiple processors. The
processor S of the bridge 1 may be a general-purpose processor, e.g. ARM-based, or an
application-specific processor. The processor 5 of the bridge 1 may run a Unix-based
operating system for example. The memory 7 may comprise one or more memory units. The
memory 7 may comprise one or more hard disks and/or solid-state memory, for example. The
memory 7 may be used to store a table of connected lights, for example.

The receiver 3 and the transmitter 4 may use one or more wired or wireless
communication technologies such as Ethernet to communicate with the wireless LAN access
point 18, for example. In an alternative embodiment, multiple receivers and/or multiple
transmitters are used instead of a single receiver and a single transmitter. In the embodiment
shown in Fig. 1, a separate receiver and a separate transmitter are used. In an alternative
embodiment, the receiver 3 and the transmitter 4 are combined into a transceiver. The bridge

1 may comprise other components typical for a network device such as a power connector.
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The invention may be implemented using a computer program running on one or more
processors.

In the embodiment of Fig. 1, the system for distributing events to a further
system over a communication network is a bridge. In an alternative embodiment, the system
may be a different type of system, e.g. a lighting device or accessory or an Internet server.
For example, the invention may be used in the Internet servers 25 and 26. In the embodiment
of Fig. 1, the system for distributing events to a further system over a communication
network consists of only one device. In an alternative embodiment, the system comprises
multiple devices.

A first embodiment of the method of distributing events to a further system
over a communication network is shown in Fig. 2. The further system is subscribed to
receive the events. A step 101 comprises receiving an event subscription request from the
further system. The event subscription request requests the system to distribute events to the
further system. The events are indicative of changes to a state of a device. A step 103
comprises receiving a first signal comprising an attribute and a first value of the attribute.
The first value of the attribute at least partly represents a first state of the device.

A step 105 comprises creating, based on the received event subscription
request and the received first signal, one or more events to be distributed to the further
system. A step 107 comprises storing the one or more events in a queue in a memory to await
distribution to the further system over the communication network.

A step 109 comprises receiving a second signal comprising the attribute and a
second value of the attribute. The second value of the attribute at least partly represents a
second state of the device, the second state being different from the first state. Step 111 is
performed upon receiving the signal in step 109. Step 111 comprises determining whether the
queue comprises an event indicative of a state of the device different from the second state of
the device with respect to the attribute. This event is removed event in step 113 or amended
in step 115.

A second embodiment of the method of distributing events to a further system
over a communication network is shown in Fig. 3. Step 101 comprises receiving an event
subscription request from the further system. The event subscription request requests the
system to distribute events to the further system. The events are indicative of changes to a
state of a device. A step 121 comprises receiving a signal comprising an attribute and a value
of the attribute. The value of the attribute at least partly represents a current state of the

device.
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Step 105 comprises creating, based on the received event subscription request
and the received signal, one or more events to be distributed to the further system. Step 107
comprises storing the one or more events in a queue in a memory to await distribution to the
further system over the communication network. In the embodiment of Fig. 3, the attribute
and the value of the attribute are included in one of the one or more events in step 105. The
attribute may identify the device, e.g. an attribute “/lights/4/color” identifies light 4 as the
device whose state is (partly) described in the value corresponding to this attribute.

If the received signal comprises a second attribute and a value of the second
attribute, this second attribute and this value of the second attribute may be included in the
same event as the first attribute and the value of the first attribute, thereby creating an
aggregate event. This is useful when both attributes are published on the same channel. All
attributes included in the received signal may be included in the same event, e.g. if they are
all published on the same channel, so that only one event needs to be created. Alternatively,
multiple events may be created if the received signal comprises multiple attributes, e.g. one
event per attribute.

Step 122 comprises looking in the queue for an event indicative of a state of
the device different from the state of the device represented by the received signal with
respect to the attribute(s). In the embodiment of Fig. 3, an event is considered to be indicative
of a state of the device different from the state represented by the received signal if the event
comprises an attribute included in the received signal and a different value for this attribute
than the value included in the received signal.

In the embodiment of Fig. 3, step 122 further comprises looking in the queue
for an event indicative of a state of the device identical to the state of the device represented
by the received signal with respect to at least one of the attribute(s). This is done to be able to
remove duplicate states, because new events are created and stored in steps 105 and 107
before step 122 is performed.

If it 1s determined in step 123 that the queue comprises no such event, then
step 121 is repeated to receive the next signal at a later time. If it is determined in step 123
that the event found in step 122 comprises all attributes included in the signal received in step
121, e.g. if the found event is not an aggregate event, then the found event is removed in step
113.

If is determined in step 123 that the event found in step 122 is an aggregate
event, 1.e. an event comprising multiple attributes and corresponding values, and the found

event comprises one or more attributes not included in the signal received in step 121, then
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the one or more attributes included in the signal are removed from the found event in step
125, thereby amending the found event. The values of these attributes are removed from the
found event as well.

Step 122 is repeated after steps 113 and 115 and comprises looking in the
queue for another event indicative of a state of the device different from the state of the
device represented by the last received signal with respect to the attribute(s). Steps 122, 123,
113 and 125 are repeated until all events comprising at least one of the attribute(s) received in
the signal have been found in the queue.

Figs. 4-7 depict examples of the operation of different implementations of the
method of Fig. 3. In these examples, events for 3 attributes (on-off, dim level, color) are
published/distributed. Interested clients can subscribe to individual attributes and receive
published events relating to these attributes. If a connection is temporarily lost, events are
transmitted to a subscriber upon reconnection. This requires the use of a queue.

Fig. 4 depicts an example of the operation of a first implementation of the
method of Fig. 3. In the example of Fig. 4, three channels used to distribute events: channels
C1, C2 and C3. Each channel has a queue. Events relating to the attribute “color” are
published on channel C1, events relating to the attribute “on/off” are published on channel
C2 and events relating to the attribute “dim level” are published on channel C3. At moment
201, all queues are empty.

At moment 202, a signal 211 comprising all 3 attributes of light 4 is received.
The signal 211 comprises a color attribute with the value “Red”, an on/off attribute with the
value “On” and a dim level attribute with the value “25%”. The signal 211 may comprise
(“/lights/4”: {“color”:“red”, "on-ff”:”on”, "dimlevel”:“25) or (“/lights/4/color:red”,
“/lights/4/on-off:on”, “/lights/4/dimlevel:25”), for example. Three events 221-223 are created
based on this signal, one for each attribute. These events would normally be distributed to all
current subscribers, but due to a temporary disconnection, they cannot be distributed to
subscribers 231 and 232.

At moment 203, a signal 212 comprising all 3 attributes is received. The signal
212 comprises a color attribute with the value “Blue”, an on/off attribute with the value “On”
and a dim level attribute with the value “25%”. Again, three events 226-228 are created
based on this signal, one for each attribute.

After the signal 212 has been received at moment 203, step 122 of Fig. 3 is
performed. For the color attribute, an event 221 is found in the queue of channel C1 which

represents an outdated state of light 4 and event 221 is therefore removed. For the on-off
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attribute, an event 222 is found in the queue of channel C2 which represents a duplicate state
of light 4 and is therefore removed. For the dim level attribute, an event 223 is found in the
queue of channel C3 which represents a duplicate state of light 4 and is therefore removed.

At moment 204, the outdated event and duplicate events have been removed
and only events 226-228 are left. At moment 205, the bridge 1 reconnects to the intermediary
Internet server 23 and the events 226-228 are transmitted to the subscribers 231 and 232.

Fig. 5 depicts an example of the operation of a second implementation of the
method of Fig. 3. In the example of Fig. 5, signals are received that do not comprise all
attributes of a device. In the example of Fig. 5, again three channels used to distribute events:
channels C1, C2 and C3. Each channel has a queue. At moment 241, all queues are empty.

At moment 242, a signal 214 comprising 2 attributes of light 4 is received. The
signal 214 comprises a color attribute with the value “Red” and an on/off attribute with the
value “On”. Two events 221 and 222 are created based on this signal, one for each attribute.
These events would normally be distributed to all current subscribers, but due to a temporary
disconnection, they cannot be distributed to subscribers 231 and 232.

At moment 243, a signal 215 comprising 2 attributes of light 4 is received. The
signal 215 comprises a color attribute with the value “Blue” and a dim level attribute with the
value “25%”. Two events 226 and 228 are created based on this signal, one for each attribute.

After the signal 215 has been received at moment 243, step 122 of Fig. 3 is
performed. For the color attribute, an event 221 is found in the queue of channel C1 which
represents an outdated state of light 4 and event 221 is therefore removed. For the dim level
attribute, no outdated or duplicate event is found is found in the queue of channel C3.

At moment 244, the outdated event has been removed and events 226, 222 and
228 are left. At moment 245, the bridge 1 reconnects to the intermediary Internet server 23
and the events 226, 222 and 228 are transmitted to the subscribers 231 and 232.

Fig. 6 depicts an example of the operation of a third implementation of the
method of Fig. 3. In the example of Fig. 6, like in the example of Fig. 4, signals are received
that comprise all attributes of a device, but different than in the example of Fig. 4, aggregate
events are used. In the example of Fig. 6, two channels are used to distribute events: channels
C1 and C2. Channel C2 is used to distribute aggregate events. Each channel has a queue. At
moment 251, all queues are empty.

At moment 252, a signal 211 comprising all 3 attributes of light 4 is received.
The signal 211 comprises a color attribute with the value “Red”, an on/off attribute with the

value “On” and a dim level attribute with the value “25%”. Two events 221 and 222 are
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created based on this signal. Event 221 is created for the color attribute and event 222 is
created for the aggregate of all three attributes. These events would normally be distributed to
all current subscribers, but due to a temporary disconnection, they cannot be distributed to
subscribers 231 and 232.

At moment 253, a signal 212 comprising all 3 attributes is received. The signal
212 comprises a color attribute with the value “Blue”, an on/off attribute with the value “On”
and a dim level attribute with the value “25%”. Two events 226 and 228 are created based on
this signal. Event 226 is created for the color attribute and event 236 is created for the
aggregate of all three attributes.

After the signal 212 has been received at moment 253, step 122 of Fig. 3 is
performed. For the color attribute, an event 221 is found in the queue of channel C1 which
represents an outdated state of light 4 and event 221 is therefore removed. Furthermore, for
the color attribute, an event 216 is found in the queue of channel C2 which represents an
outdated state of light 4. Since event 236 comprises all attributes of event 216, event 216 is
removed.

At moment 254, the outdated events have been removed and events 226 and
236 are left. At moment 2585, the bridge 1 reconnects to the intermediary Internet server 23
and the events 226 and 236 are transmitted to the subscribers 231 and 232. In the example of
Fig. 6, different channels may be created for different subscribers or channels may be used
by multiple subscribers. For example, if a subscriber 233 subscribes to events relating to all
three attributes of light 4, then it may receive events on channel C2 (shown in Fig. 6) or a
third channel C3 may be created (not shown)

Fig. 7 depicts an example of the operation of a fourth implementation of the
method of Fig. 3. In the example of Fig. 7, like in the example of Fig. 5, signals are received
that do not comprise all attributes of a device, but different than in the example of Fig. S,
aggregate events are used. In the example of Fig. 5, two channels are used to distribute
events: channels C1 and C2. Channel C2 is used to distribute aggregate events. Each channel
has a queue. At moment 261, all queues are empty.

At moment 262, a signal 214 comprising 2 attributes of light 4 is received. The
signal 214 comprises a color attribute with the value “Red” and an on/off attribute with the
value “On”. Two events 221 and 217 are created based on this signal. Event 221 is created
for the color attribute and event 217 is created for the aggregate of both received attributes.
These events would normally be distributed to all current subscribers, but due to a temporary

disconnection, they cannot be distributed to subscribers 231 and 232.
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At moment 263, a signal 215 comprising 2 attributes of light 4 is received. The
signal 215 comprises a color attribute with the value “Blue” and a dim level attribute with the
value “25%”. Two events 226 and 237 are created based on this signal. Event 226 is created
for the color attribute and event 237 is created for the aggregate of both received attributes.

After the signal 215 has been received at moment 263, step 122 of Fig. 3 is
performed. For the received color attribute, an event 221 is found in the queue of channel C1
which represents an outdated state of light 4 and event 221 is therefore removed.
Furthermore, for the color attribute, an event 217 is found in the queue of channel C2 which
represents an outdated state of light 4. Since the event 217 also comprises an attribute
(attribute on/off) that is not included in the received signal 215, event 217 is not removed, but
amended. The attribute color and the corresponding value “Red” are removed from the event
217, thereby resulting in an amended event 247.

At moment 264, the outdated events have been removed or amended and
events 226, 247 and 237 are left. At moment 265, the bridge 1 reconnects to the intermediary
Internet server 23 and the event 226 is transmitted to subscriber 231 and the events 247 and
237 are transmitted to the subscriber 232.

A third embodiment of the method of distributing events to a further system
over a communication network is shown in Fig. 8. Step 101 comprises receiving an event
subscription request from the further system. The event subscription request requests the
system to distribute events to the further system. The events are indicative of changes to a
state of a device. Step 121 comprises receiving a signal comprising one or more attributes
and corresponding values. The values of these one or more attributes at least partly represent
a current state of a device.

Step 130 is performed after step 121. Step 130 comprises looking in a queue
for an event comprising at least one of the attribute(s) received in the signal. Step 131 is
performed if it is determined in step 123 that an event indicative of a state of the device
different from the state of the device represented by the received signal with respect to the
attribute(s) has been found. In the embodiment of Fig. 8, an event is considered to be
indicative of a state of the device different from the state represented by the last received
signal if the event comprises an attribute included in the last received signal and a different
value for this attribute than the value included in the last received signal.

Step 131 comprising replacing the one or more values of the one or more
attributes that are both included in the received signal and the found event. The one or more

values included in the found event that correspond to these one or more attributes are



10

15

20

25

30

WO 2020/164950 PCT/EP2020/052660
17

replaced with the corresponding one or more values included in the received signal, thereby
amending the event. Step 130 is repeated after step 131 and comprises looking in the queue
for another event comprising at least one of the attribute(s) received in the signal.

Step 130 is also repeated if it is determined in step 123 that an event
comprising at least one of the attribute(s) received in the signal exists in the queue, but the
event is not indicative of a state of the device different from the state of the device
represented by the received signal with respect to the attribute(s).

Steps 130,123, and 131 are repeated until all events comprising at least one of
the attribute(s) received in the signal have been found in the queue. If it is determined in step
123 that the queue comprises no such event, then it is checked in step 133 whether all values
included in the received signal were found in at least one event in step 130 or included in at
least one event in step 131. If so, step 121 is repeated after step 133. If not, steps 105 and 107
of Fig. 3 are performed next.

Step 105 comprises creating, based on the received event subscription request
and the received signal, one or more events to be distributed to the further system. The
attributes not found in any event in step 130 and not yet included in any event in step 131,
plus the corresponding values, are included in these one or more events. Step 107 comprises
storing the one or more events in the queue. Step 121 is repeated after step 107 to receive the
next signal at a later time.

As an alternative or addition to steps 105 and 107, one or more of the
attributes not found in any event in step 130 and not yet included in any event in step 131,
plus the corresponding values, may be added to an existing event (not shown in Fig. 8).

Figs. 9-11 depict examples of the operation of different implementations of
the method of Fig. 8. In these examples, events for 3 attributes (on-off, dim level, color) are
published/distributed. Interested clients can subscribe to individual attributes and receive
published events relating to these attributes. If a connection is temporarily lost, events are
transmitted to a subscriber upon reconnection. This requires the use of a queue.

Fig. 9 depicts an example of the operation of a first implementation of the
method of Fig. 8. In the example of Fig. 9, three channels are used to distribute events:
channels C1, C2 and C3. Each channel has a queue. Events relating to the attribute “color”
are published on channel C1, events relating to the attribute “on/off” are published on
channel C2 and events relating to the attribute “dim level” are published on channel C3. At

moment 271, all queues are empty.
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At moment 272, a signal 211 comprising all 3 attributes of light 4 is received.
The signal 211 comprises a color attribute with the value “Red”, an on/off attribute with the
value “On” and a dim level attribute with the value “25%”. Three events 221-223 are created
based on this signal, one for each attribute. These events would normally be distributed to all
current subscribers, but due to a temporary disconnection, they cannot be distributed to
subscribers 231 and 232.

At moment 273, a signal 212 comprising all 3 attributes is received. The signal
212 comprises a color attribute with the value “Blue”, an on/off attribute with the value “On”
and a dim level attribute with the value “25%”. After the signal 212 has been received, step
130 of Fig. 8 is performed. For the color attribute, an event 221 is found in the queue of
channel C1 which represents an outdated state of light 4 and the value “Red” is therefore
replaced with the value “Blue” in the event 221, resulting in an amended event 276.

For the on-off attribute, an event 222 is found in the queue of channel C1
which comprises the same value for the on-off attribute as received in signal 212 (i.e. “on”)
and therefore no new event is created for this attribute. For the dim level attribute, an event
222 is found in the queue of channel C2 which comprises the same value for the dim level
attribute as received in signal 212 (i.e. “25%”) and therefore no new event is created for this
attribute.

At moment 274, the bridge 1 reconnects to the intermediary Internet server 23
and the events 276, 222 and 223 are transmitted to the subscribers 231 and 232.

Fig. 10 depicts an example of the operation of a second implementation of the
method of Fig. 8. In the example of Fig. 10, signals are received that do not comprise all
attributes of a device and aggregate events are used. In the example of Fig. 10, two channels
are used to distribute events: channels C1 and C2. Channel C2 is used to distribute aggregate
events. Each channel has a queue. At moment 281, all queues are empty.

At moment 282, a signal 214 comprising 2 attributes of light 4 is received. The
signal 214 comprises a color attribute with the value “Red” and an on/off attribute with the
value “On”. Two events 221 and 218 are created based on this signal. Event 221 is created
for the color attribute and event 218 is created for the aggregate of both received attributes.
These events would normally be distributed to all current subscribers, but due to a temporary
disconnection, they cannot be distributed to subscribers 231 and 232.

At moment 283, a signal 215 comprising 2 attributes of light 4 is received. The
signal 215 comprises a color attribute with the value “Blue” and a dim level attribute with the

value “25%”. For the color attribute, an event 221 is found in the queue of channel C1 which
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represents an outdated state of light 4 and the value “Red” is therefore replaced with the
value “Blue” in the event 221, resulting in an amended event 276.

Furthermore, for the color attribute, an event 218 is found in the queue of
channel C2 which represents an outdated state of light 4 and the value “Red” is therefore
replaced with the value “Blue” in the event 218, resulting in an amended event 238. For the
dim level attribute, no event is found which comprises the dim level attribute and the dim
level attribute and the corresponding value from signal 215 (“25%7) are therefore added to
amended event 238.

At moment 284, the bridge 1 reconnects to the intermediary Internet server 23
and the events 276 and 238 are transmitted to the subscribers 231 and 232. In the example of
Fig. 10, different channels may be created for different subscribers or channels may be used
by multiple subscribers. For example, if a subscriber 233 subscribes to events relating to all
three attributes of light 4, then it may receive events on channel C2 (shown in Fig. 10) or a
third channel C3 may be created (not shown)

Fig. 11 depicts an example of the operation of a third implementation of the
method of Fig. 8. In the example of Fig. 11, signals are received that do not comprise all
attributes of a device and aggregate events are used, like in the example of Fig. 10. In the
example of Fig. 11, two channels are used to distribute events: channels C1 and C2. Channel
C2 is used to distribute aggregate events. Each channel has a queue. At moment 291, all
queues are empty.

At moment 292, a signal 214 comprising 2 attributes of light 4 is received. The
signal 214 comprises a color attribute with the value “Red” and an on/off attribute with the
value “On”. Two events 221 and 218 are created based on this signal. Event 221 is created
for the color attribute and event 218 is created for the aggregate of both received attributes.
These events would normally be distributed to all current subscribers, but due to a temporary
disconnection, they cannot be distributed to subscribers 231 and 232.

At moment 293, a signal 215 comprising 2 attributes of light 4 is received. The
signal 215 comprises a color attribute with the value “Blue” and a dim level attribute with the
value “25%”. For the color attribute, an event 221 is found in the queue of channel C1 which
represents an outdated state of light 4 and the value “Red” is therefore replaced with the
value “Blue” in the event 221, resulting in an amended event 276.

Furthermore, for the color attribute, an event 218 is also found in the queue of
channel C2 which represents an outdated state of light 4 and the value “Red” is therefore

replaced with the value “Blue” in the event 218, resulting in an amended event 219. For the
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dim level attribute, no event is found which comprises the dim level attribute and a new event
239 comprising the dim level attribute and the corresponding value from signal 215 (“25%”)
is therefore created.

At moment 294, the bridge 1 reconnects to the intermediary Internet server 23
and the events 276, 219 and 239 are transmitted to the subscribers 231 and 232.

Fig. 12 shows an example of a software architecture for the embodiment of the
system of Fig. 1. In this example, at least four software components run on the bridge 1: a
bridge application 41, an eventing daemon 44, a Nginx web server 46 and a web-socket client
daemon 49. The bridge application 41 controls and monitors lights, sensors, and switches and
receives signals comprising one or more attributes and their corresponding values, e.g. from
the devices being monitored or from a device that transmits commands destined for the
devices being controlled. In the example of Fig. 12, the bridge application 41 receives signals
from the lighting devices 13 and 14 and from the presence sensor 16 using the Zigbee
protocol. The bridge application 41 comprises a Google Remote Procedure Call (GRPC)
server 42 which provides the received attributes and corresponding values to the eventing
daemon 44.

The eventing daemon 44 creates events from the received attributes and
corresponding values as NCHAN formatted messages. If the eventing daemon 44 receives
values of the same attribute at too high a frequency, it may decide to skip creating events
from some of its values, thereby reducing used network bandwidth. The eventing daemon 44
may create a separate event for each received value or it may be able to combine multiple
values in a single event, thereby creating aggregate events. In the latter case, the eventing
daemon 44 determines which attributes may be included in the same event based on stored
channel information.

An attribute and its value may be included in multiple events. For example, a
first subscriber may be subscribed to receive only events relating to the color of a lamp, while
a second subscriber may be subscribed to receive all events relating to the state of this lamp.
The eventing daemon 44 determines on which one or more channels the created NCHAN
formatted messages should be published based on the stored channel information and
publishes the NCHAN formatted messages on these one or more determined channels on
Nginx web server 46. In the software architecture of Fig. 12, no event is created for a
received attribute if no subscriber is subscribed to receive events related to this attribute.

Nginx web server 46 comprises a modified NCHAN module 47. NCHAN is a

buffered publication-subscription server and implements a standard SSE (Server-Sent
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Events) interface for clients. The NCHAN module 47 comprises a queue per channel and
registers per message which subscribers have received the message. In the software
architecture of Fig. 12, an event to be distributed to a further system is considered to be
created if the event has been created for publication on a channel to which the further system
is subscribed.

Each queue may be associated with a maximum number of messages and a
maximum time during which a message is stored in the queue. This maximum time may be
configured to be longer than the maximum duration of a disconnection to prevent that events
are dropped as a result of the disconnection. Alternatively, the NCHAN module 47 may be
adapted not to drop messages that could not be delivered to all subscribers that were
subscribed at the time of publication of the message. The NCHAN module has been adapted
to remove all but the latest event/value per attribute from the queue.

The web-socket client daemon 49 uses the SSE interface to communicate with
subscriber endpoints on the Nginx web server 46 and uses web-socket to communicate with
the intermediary Internet server 23. The web-socket client daemon 49 packs the NCHAN
messages, i.e. the events, that it obtains from the Nginx web server 46 into a format to be
used on a logical event channel on a web-socket connection to the intermediary Internet
server 23, e.g. running a Hue cloud service. This allows messages on multiple NCHAN
channels to be multiplexed onto a single web-socket connection. A web-socket channel may
be created for each NCHAN channel or for each combination of NCHAN channel and
subscriber, and a mapping between web-socket channels and NCHAN channels may be
stored in the memory of the bridge 1 and used by the web-socket client daemon 49. A web-
socket channel may be created when the NCHAN channel is created or when a subscriber
transmits its subscription request, for example.

In the software architecture of Fig. 12, the web-socket client daemon 49 only
maintains SSE connections with subscriber endpoints on the Nginx web server 46 as long as
it is able to maintain its web-socket connection with the intermediary Internet server 23. In an
alternative embodiment, the web-socket client daemon 49 always maintains SSE connections
with subscriber endpoints on the Nginx web server 46 and therefore needs to use one or more
queues. In this alternative embodiment, it is the web-socket client daemon 49 has been
adapted to remove all but the latest event/value per attribute from its queue(s).

In the software architecture of Fig. 12, the web-socket client daemon 49 also
receives subscription requests from the Internet servers 25 and 26 via the intermediary

Internet server 23. These subscription requests identify one or more attributes. The web-
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socket client daemon 49 then determines on which one or more NCHAN channels events
relating to the specified attributes are published based on the channel information that is also
used by the eventing daemon 44 to create and publish the NCHAN messages. The channel
information is stored in the memory of the bridge 1. Optionally, the web-socket client
daemon 49 is able to create new NCHAN channels and include them in the above-mentioned
channel information.

In the software architecture of Fig. 12, an automation client is able to
subscribe to receive events related to specified attributes. Alternatively, an automation client
may only be able to subscribe to receive events related to all attributes of specified devices.

In the example of Fig. 12, the Internet servers 25 and 26 receive the events to
which they are subscribed from the intermediary Internet server 23. The local user device 19
may also be subscribed to receive events from the bridge 1. In this case, the local user device
19 may also open an SSE connection to one or more subscriber endpoints on the Nginx web
server 46. This is not shown in Fig. 12.

In the software architecture of Fig. 12, the queue that fills up when a
connection is temporarily lost is located in the NCHAN module 47. In an alternative
embodiment, this queue is located in another software component, e.g. in the web-socket
client daemon 49.

In the example of Fig. 12, the software architecture comprises four separate
software components. In an alternative embodiment, one or more of the software components
may be combined into a single software component. For example, the eventing daemon 44
may be a module of the Nginx web server 46. In the example of Fig. 12, an NCHAN module
47 is used as publication-subscription server. In an alternative embodiment, a message broker
that implements the MQTT (machine-to-machine/Internet of Things) protocol may be used as
publication-subscription server.

Fig. 13 depicts a block diagram illustrating an exemplary data processing
system that may perform the method as described with reference to Figs. 2,3 and 8.

As shown in Fig. 13, the data processing system 300 may include at least one
processor 302 coupled to memory elements 304 through a system bus 306. As such, the data
processing system may store program code within memory elements 304. Further, the
processor 302 may execute the program code accessed from the memory elements 304 via a
system bus 306. In one aspect, the data processing system may be implemented as a
computer that is suitable for storing and/or executing program code. It should be appreciated,

however, that the data processing system 300 may be implemented in the form of any system
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including a processor and a memory that is capable of performing the functions described
within this specification.

The memory elements 304 may include one or more physical memory devices
such as, for example, local memory 308 and one or more bulk storage devices 310. The local
memory may refer to random access memory or other non-persistent memory device(s)
generally used during actual execution of the program code. A bulk storage device may be
implemented as a hard drive or other persistent data storage device. The processing system
300 may also include one or more cache memories (not shown) that provide temporary
storage of at least some program code in order to reduce the quantity of times program code
must be retrieved from the bulk storage device 310 during execution. The processing system
300 may also be able to use memory elements of another processing system, e.g. if the
processing system 300 is part of a cloud-computing platform.

Input/output (I/0) devices depicted as an input device 312 and an output
device 314 optionally can be coupled to the data processing system. Examples of input
devices may include, but are not limited to, a keyboard, a pointing device such as a mouse, a
microphone (e.g. for voice and/or speech recognition), or the like. Examples of output
devices may include, but are not limited to, a monitor or a display, speakers, or the like. Input
and/or output devices may be coupled to the data processing system either directly or through
intervening 1/O controllers.

In an embodiment, the input and the output devices may be implemented as a
combined input/output device (illustrated in Fig. 13 with a dashed line surrounding the input
device 312 and the output device 314). An example of such a combined device is a touch
sensitive display, also sometimes referred to as a “touch screen display” or simply “touch
screen”. In such an embodiment, input to the device may be provided by a movement of a
physical object, such as e.g. a stylus or a finger of a user, on or near the touch screen display.

A network adapter 316 may also be coupled to the data processing system to
enable it to become coupled to other systems, computer systems, remote network devices,
and/or remote storage devices through intervening private or public networks. The network
adapter may comprise a data receiver for receiving data that is transmitted by said systems,
devices and/or networks to the data processing system 300, and a data transmitter for
transmitting data from the data processing system 300 to said systems, devices and/or
networks. Modems, cable modems, and Ethernet cards are examples of different types of

network adapter that may be used with the data processing system 300.
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As pictured in Fig. 13, the memory elements 304 may store an application
318. In various embodiments, the application 318 may be stored in the local memory 308, the
one or more bulk storage devices 310, or separate from the local memory and the bulk
storage devices. It should be appreciated that the data processing system 300 may further
execute an operating system (not shown in Fig. 13) that can facilitate execution of the
application 318. The application 318, being implemented in the form of executable program
code, can be executed by the data processing system 300, e.g., by the processor 302.
Responsive to executing the application, the data processing system 300 may be configured
to perform one or more operations or method steps described herein.

Various embodiments of the invention may be implemented as a program
product for use with a computer system, where the program(s) of the program product define
functions of the embodiments (including the methods described herein). In one embodiment,
the program(s) can be contained on a variety of non-transitory computer-readable storage
media, where, as used herein, the expression “non-transitory computer readable storage
media” comprises all computer-readable media, with the sole exception being a transitory,
propagating signal. In another embodiment, the program(s) can be contained on a variety of
transitory computer-readable storage media. [llustrative computer-readable storage media
include, but are not limited to: (i) non-writable storage media (e.g., read-only memory
devices within a computer such as CD-ROM disks readable by a CD-ROM drive, ROM chips
or any type of solid-state non-volatile semiconductor memory) on which information is
permanently stored; and (ii) writable storage media (e.g., flash memory, floppy disks within a
diskette drive or hard-disk drive or any type of solid-state random-access semiconductor
memory) on which alterable information is stored. The computer program may be run on the
processor 302 described herein.

The terminology used herein is for the purpose of describing particular
embodiments only and is not intended to be limiting of the invention. As used herein, the

singular forms "a," "an," and "the" are intended to include the plural forms as well, unless the
context clearly indicates otherwise. It will be further understood that the terms "comprises"
and/or "comprising," when used in this specification, specify the presence of stated features,
integers, steps, operations, elements, and/or components, but do not preclude the presence or
addition of one or more other features, integers, steps, operations, elements, components,
and/or groups thereof.

The corresponding structures, materials, acts, and equivalents of all means or

step plus function elements in the claims below are intended to include any structure,
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material, or act for performing the function in combination with other claimed elements as
specifically claimed. The description of embodiments of the present invention has been
presented for purposes of illustration, but is not intended to be exhaustive or limited to the
implementations in the form disclosed. Many modifications and variations will be apparent to
those of ordinary skill in the art without departing from the scope and spirit of the present
invention. The embodiments were chosen and described in order to best explain the
principles and some practical applications of the present invention, and to enable others of
ordinary skill in the art to understand the present invention for various embodiments with

various modifications as are suited to the particular use contemplated.



10

15

20

25

WO 2020/164950 PCT/EP2020/052660
26

CLAIMS:

1. A system (1) for distributing events to a further system (19,25,26) over a
communication network, said further system (19,25,26) being subscribed to receive said
events, said system (1) comprising:

at least one memory unit (7);

at least one receiver (3);

at least one transmitter (4); and

at least one processor (5) configured to:

- receive an event subscription request from said further system (19,25,26),
said event subscription request requesting said system (1) to distribute events to said further
system (19,25,26), said events being indicative of changes to a state of a lighting device (13-
14),

- use said at least one receiver (3) to receive a first signal comprising an
attribute and a first value of said attribute, said first value of said attribute at least partly
representing a color setting, a dim level setting or an on/off setting of a first state of said
lighting device (13-14),

- create, based on said received event subscription request and said received
first signal, one or more events to be distributed to said further system (19,25,26),

- store said one or more events in a queue in said at least one memory unit (7)
to await distribution to said further system (19,25,26) over said communication network
using said at least one transmitter (4),

wherein said at least one processor (5) is further configured to:

- use said at least one receiver (3) to receive a second signal comprising said
attribute and a second value of said attribute, said second value of said attribute at least partly
representing a color setting, a dim level setting or an on/off setting of a second state of said
lighting device (13-14), said second state being different from said first state,

- determine whether said queue comprises at least one event indicative of a
state of said lighting device (13-14) different from said second state of said lighting device
(13-14) with respect to said attribute and remove or amend said at least one event if it has

been determined to be indicative of an outdated state of said lighting device (13-14).
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2. A system (1) as claimed in claim 1, wherein said at least one processor (5) is
configured to include said attribute and said first value of said attribute in one of said one or
more events upon creating said one or more events and determine that said event is indicative
of a state of said lighting device (13-14) different from said second state with respect to said
attribute if said event comprises said attribute and a different value than said second value for

said attribute.

3. A system (1) as claimed in claim 2, wherein said at least one processor (5) is
configured to include a second attribute and a value of said second attribute in said one of

said one or more events.

4. A system (1) as claimed in claim 2 or 3, wherein said at least one processor (5)
is configured to remove said attribute and said different value from said event determined to
be indicative of a state of said lighting device (13-14) different from said second state with
respect to said attribute and create a further event comprising said attribute and said second

value.

5. A system (1) as claimed in claim 2 or 3, wherein said at least one processor (5)
is configured to replace said different value with said second value in said event determined
to be indicative of a state of said lighting device (13-14) different from said second state with

respect to said attribute.

6. A system (1) as claimed in claim 2 or 3, wherein said at least one processor (5)
is configured to remove said event determined to be indicative of a state of said lighting
device (13-14) different from said second state with respect to said attribute and create a

further event comprising said attribute and said second value.

7. A system (1) as claimed in claim 1 or 2, wherein said at least one processor (5)
is configured to determine whether said queue comprises an event indicative of a state of said
lighting device (13-14) different from said second state with respect to said attribute and

remove or amend said event upon receiving said second signal.



10

15

20

25

30

WO 2020/164950 PCT/EP2020/052660
28

8. A system (1) as claimed in claim 1 or 2, wherein said at least one processor (5)
is configured to determine all events stored in said queue indicative of a state of said lighting
device (13-14) different from said second state of said lighting device (13-14) and remove or

amend said events.

0. A system (1) as claimed in claim 1 or 2, wherein said further system

(19,25,26) is subscribed to receive changes relating to said attribute specifically.

10. A system (1) as claimed in claim 1 or 2, wherein said queue is specific to said

further system (19,25,26).

11. A method of distributing events to a further system over a communication
network, said further system being subscribed to receive said events, said method
comprising:

- receiving (101) an event subscription request from said further system, said
event subscription request requesting said system to distribute events to said further system,
said events being indicative of changes to a state of a lighting device,

- receiving (103,121) a first signal comprising an attribute and a first value of
said attribute, said first value of said attribute at least partly representing a color setting, a
dim level setting or an on/off setting of a first state of said lighting device,

- creating (105), based on said received event subscription request and said
received first signal, one or more events to be distributed to said further system,

- storing (107) said one or more events in a queue in a memory to await
distribution to said further system over said communication network,

wherein said method comprises:

- receiving (109,121) a second signal comprising said attribute and a second
value of said attribute, said second value of said attribute at least partly representing a color
setting, a dim level setting or an on/off setting of a second state of said lighting device, said
second state being different from said first state,

- determining (111) whether said queue comprises an event indicative of a
state of said lighting device different from said second state of said lighting device with

respect to said attribute and remove (113) or amend (115) said event.
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12. A computer program or suite of computer programs comprising at least one
software code portion or a computer program product storing at least one software code
portion, the software code portion, when run on a computer system, being configured for

enabling the method of claim 11 to be performed.
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