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Description

FIELD

[0001] The present invention relates to status informa-
tion in a device network.

BACKGROUND ART

[0002] The evolvement of communication technology,
particularly wireless communication technology and end
user devices, has enabled versatile communication pos-
sibilities and introduction of different services. An exam-
ple of such a service is a remote support for maintenance
staff of machines and equipment. There are smartphone
applications that allow a user of the smartphone to re-
ceive status information of a machine from the machine
over a Bluetooth connection, for example.
[0003] US 2012/0134287 discloses how to coordinate
information request messages over an ad hoc mesh net-
work based, at least in part, on context information as-
sociated with at least a portion of the ad-hoc mesh net-
work, one or more nodes within the at least a portion of
the ad-hoc mesh network, or a combination thereof.
[0004] US 2014/0269555 discloses sharing context in-
formation on a neighbor aware network by a device re-
ceiving information on a service provided by a station
and transmitting by the device a message indicating the
service provided by the station and service information
of the device to a remote station.

BRIEF DESCRIPTION

[0005] According to an aspect, there is provided the
subject matter of the independent claims. Embodiments
are defined in the dependent claims.
[0006] One or more examples of implementations are
set forth in more detail in the accompanying drawings
and the description below. Other features will be appar-
ent from the description and drawings, and from the
claims.
[0007] Some embodiments provide a method, a de-
vice, a system and a computer program product for pro-
viding possibility to obtain status information on plurality
of devices by connecting to one device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] In the following, exemplary embodiments will
be described in greater detail with reference to accom-
panying drawings, in which

Figure 1 shows simplified architecture of a system;
Figure 2 shows a simplified block diagram of a de-
vice;
Figures 3 to 7 are flow charts illustrating exemplary
functionalities;
Figures 8 and 9 illustrate exemplary information ex-

changes; and
Figure 10 is a block diagram of an exemplary device.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

[0009] The following embodiments are exemplary. Al-
though the specification may refer to "an", "one", or
"some" embodiment(s) in several locations, this does not
necessarily mean that each such reference is to the same
embodiment(s), or that the feature only applies to a single
embodiment. Single features of different embodiments
may also be combined to provide other embodiments.
Furthermore, words "comprising" and "including" should
be understood as not limiting the described embodiments
to consist of only those features that have been men-
tioned and such embodiments may contain also fea-
tures/structures that have not been specifically men-
tioned.
[0010] The present invention is applicable to any de-
vice that is configurable to receive, transmit and store
status information, and a system comprising such devic-
es.
[0011] An extremely general architecture of an exem-
plary system 100 is illustrated in Figure 1. Figure 1 is a
simplified system architecture only showing some ele-
ments, functional entities, which are logical units whose
implementation may differ from what is shown, and some
equipment. It is apparent to a person skilled in the art
that the system comprises any number of shown ele-
ments, other equipment, and structures that are not illus-
trated.
[0012] In the embodiment illustrated in Figure 1, the
system 100 comprises one or more sites 101 (only one
illustrated in Figure 1) comprising one or more device
networks 102 formed by devices 110 at a site and one
or more user apparatuses 120 (only one illustrated in
Figure 1) that may enter the site 101. Naturally the system
may comprise one or more service centers, remote
and/or local, and one or more networks over which one
or more devices 110 at the site and/or the one or more
user apparatuses 120 may connect to the one or more
service centers. However, the service center(s) and the
network(s) over which to connect to the service center(s)
are not described in more detail herein since the focus
is in functionality at the site.
[0013] The user apparatus 120 refers to a computing
device (equipment), that may be a non-portable device
or a portable device, and it may also be referred to as a
user terminal or user device. Portable computing devices
(apparatuses) include wireless mobile communication
devices operating with or without a subscriber identifica-
tion module (SIM) in hardware or in software, including,
but not limited to, the following types of devices: mobile
phone, smart-phone, personal digital assistant (PDA),
laptop and/or touch screen computer, tablet (tablet com-
puter), multimedia device, and wearable devices. The
user apparatus 120 is configured to establish connec-
tions to the devices at the site, and to acquire/retrieve
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different information, such as status information on a de-
vice via a corresponding interface. To display status in-
formation on multiple devices, for example as illustrated
below with Figures 8 and 9, the user apparatus 120 may
comprise a remote maintenance application, for exam-
ple, as a mobile app, that comprises as part of the appli-
cation, or as an add-in or a plug-in to the application, an
enhanced status view display unit (e-s-w-u) 121, for re-
mote maintenance purpose. The configuration of the user
apparatus may be according to prior art, or any future
corresponding configuration may be used.
[0014] The site 101 is a cluster or a farm or a fleet of
devices 110, and the devices may be of same type, as
illustrated in Figure 1, or the cluster/farm/fleet of devices
may comprise different types of devices. The site 101
may be an industrial site, a residential site, or a commer-
cial site, and any combination thereof. The devices 110,
or some of the devices 110, at the site 101 may locate
near each other, and/or the distance between the devices
110, or between some of the devices 110, may be rather
long. For example, devices may locate rather near to
each other in a factory but in an offshore wind farm at
least some of the devices may locate rather far away
from each other.
[0015] The devices 110 at the site 101 form a device
network 102, i.e. a local network, in which a device is
connectable at least to one other device over a local con-
nection. The device network 102 may be a mesh network.
Examples of such local connections are depicted in Fig-
ure 1 by double-headed arrows, one of which is indicated
also by a reference number 103. The local connection
may be a direct connection, for example a Bluetooth con-
nection, or a connection over a local wireless network,
like Wi-Fi or Li-Fi, or a wired connection using Ethernet,
for example. Naturally the connection may be provided
by any mobile system, such as GSM, GPRS, LTE, 4G,
5G and beyond. In other words, the local connection may
be based on any existing or future communication tech-
nology, any connection type over which data may be
transmitted, may be used, and the local connections in
the device network may be of different type. For example,
in the factory all local connections may use Bluetooth,
whereas in the offshore wind farm, some connections
may use Bluetooth and some may be wired connections.
[0016] In the example illustrated in Figure 1, the plu-
rality of devices 110 whose status information may be
acquired/requested are depicted as drives. It should be
appreciated that the drives in Figure 1 depict any device,
machine, equipment, system and a process whose status
information, such as one or more parameters or their
values, may be acquired/requested via an interface. Oth-
er examples of such equipment include frequency con-
verters, AC/DC modules, DC/AC modules, programma-
ble logic controllers, switches, motion controllers or mo-
tion drives, servo motors, soft starters, robots, wind tur-
bines, solar panels, solar inverters, and heavy equip-
ment, etc. It should be appreciated that in the above only
some examples are listed.

[0017] Although in Figure 1 a plurality of devices 110
is illustrated, it should be appreciated that a device net-
work 102 may be created by two devices 110.
[0018] Figure 2 is a block diagram illustrating some
entities in an exemplified device that is configurable to
manage status information.
[0019] Referring to Figure 2, the device 210 is config-
ured to provide status information on the entire device
network whereto the device 210 belongs when status
information of the device is requested/inquired. For that
purpose the device 210 comprises a status information
unit (s-i-u) 211 configured to maintain status information
in a memory 212 and to cause sending of different status
information related messages, or corresponding pieces
of information, as will be described in more detail below
with Figures 3 to 9.
[0020] In the example illustrated in Figure 2, the mem-
ory 212 comprises the entire device network status in-
formation as a single log file (log). In other words, in the
illustrated example the log comprises status information
on all devices in the device network. Naturally the log
may be divided into different parts. For example, there
may be a part for status information of the device, and
another part for status information of other devices in the
device network, and/or there may be a part for latest sta-
tus information and a part for history status information.
In other words, any internal structure for the status infor-
mation may be used.
[0021] Depending on the implementation and/or set-
tings, the log may comprise only the latest status infor-
mation, only certain amount of latest status information
per device, such as three latest, four latest, etc., and/or
there may be an age limit to the status information in the
log file, and/or the log may comprise history information.
Naturally more status information of the device 210 may
be maintained than what is maintained on other devices
in the device network. For example, as depicted in Figure
2, for a device D1 there are two different status informa-
tion (status info and status info-a), whereas for the other
devices only one status information is maintained.
[0022] The status information may comprise any kind
of information on use, events, operation environment,
lifetime status, etc. Examples of status information in-
clude events, faults, warnings, other results of operation
monitoring, such as usage time (current, average, max,
etc.), estimated time to a next maintenance, which com-
ponent should be changed, estimation which component
will fail next, a value exceeding a limit, a value being
below a minimum limit, and inhibits, for example rea-
son(s) why a device cannot start, different parameters
and/or their values, such as temperature (current, aver-
age, min, max, cycles), average temperature, environ-
mental temperature, humidity, vibration, etc., just to list
some examples in a non-exhaustive manner. Further, it
should be appreciated that the status information of a
device may comprise only one piece of information, or
any amount of pieces of information. The choice what
constitutes the status information may depend on devic-
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es in the device network, it may be different for different
devices in the device network, and there are no restric-
tions; one or more pieces of information obtainable from
a device may be set to be part of the status information.
[0023] Below different exemplified functionalities of the
device 210, or more precisely the status information unit
211, are described using a frame as an example of a
digital data transmission unit, without limiting the exam-
ples to a use of a frame. It is a straightforward process
to implement the examples to any other kind of a trans-
mission unit. Further, below term "status" is used for a
piece of status information determined for a device at a
certain moment, according to settings of the device. It
should be appreciated that any settings may be used,
including what constitutes the status, and how often it is
determined and/or what triggers the determination of the
status.
[0024] Figure 3 illustrates an exemplary functionality
of a device at a site, or more precisely an exemplary
functionality of the status information unit, relating to sta-
tus information of the device. The exemplified function-
ality illustrated in Figure 3 starts when a status of the
device is to be determined.
[0025] Referring to Figure 3, when the status of the
device is determined in step 301, the status information
unit determines in step 302 an identifier for the deter-
mined status, called below status identifier. The status
identifier comprises at least a variable part that may be
a time stamp indicating the time the status is determined
in step 301, or a running number, for example. The status
identifier may comprise as a fixed part an identifier of the
device, which identifies the device uniquely at least in
the device network. The purpose of the status identifier
is to separate different statuses, as will become evident
with Figure 5. However, there may be implementations
without a status identifier, or at least its variable part, for
example in implementations using message with a cer-
tain life time, set by the message originator.
[0026] Then the status is stored in step 303 to the mem-
ory, to be part of the corresponding status information.
Depending on the implementation, the status information
is stored with the status identifier (i.e. associated with the
status identifier), or with the variable part of the status
identifier or without the status identifier, either to the log
or to a device-specific part of the log in the memory, and
it may replace an older status information or just be added
to form history status information.
[0027] Further, a frame is created in step 304, and the
status identifier and the status are added to the frame,
and broadcast of the frame is caused in step 305 to all
devices within its range, i.e. to devices with which the
device has a connection or in a non-connected mode to
all devices that are near enough to receive the broadcast.
If the identifier does not contain the fixed part, i.e. the
identifier of the originating device, the identifier of the
device is added to the frame, either to a header or to a
body, or the originating device is indicated according to
the used broadcast communication technology.

[0028] Broadcasting may be performed by sending ad-
vertisements, or any corresponding frames that can be
sent and received in a non-connected mode. Broadcast-
ing may also be performed by forwarding the frame over
each connection the device has, for example using flood-
ing type of multi-hop broadcast or bridging, or a combi-
nation of broadcast and convergecasting. In other words,
any kind of broadcast may be used.
[0029] Figure 4 illustrates another an exemplary func-
tionality of a device at a site, or more precisely an exem-
plary functionality of the status information unit, relating
to status information of the device. In the example it is
assumed that the device, or more precisely the status
information unit, is configured to broadcast its status
when the status changes, or at certain intervals, called
broadcast intervals. Further, in the example it is assumed
that the status is determined at certain intervals, called
status intervals. The status intervals are shorter than the
broadcast intervals, and the broadcast interval may be a
multiple of the status interval, but that need not to be the
case. The device may be configured, for example, have
a separate unit, or the status information unit may be
configured to analyse and determine status, detect a fault
or a warning, etc. This may be achieved by monitoring
and/or by using one or more criteria/rules. For example,
if a value is above or below a threshold, activation of a
safety function, such as safe-torque-off, is activated.
[0030] Referring to Figure 4, it is monitored in step 401,
whether or not it is time to determine the status of the
device. When it is, the status is determined in step 402
and stored to the memory, as described above.
[0031] If there was a change in the status (step 403:
yes), for example a value of a parameter has changed,
or a fault is detected, or a warning is to be given, a fault
is corrected, etc., a frame containing the status informa-
tion is created in step 404, the creating including, if not
performed in step 402, generating/determining an iden-
tifier, as described above, and broadcast of the frame is
caused in step 404, as described above. The broadcast
preferably causes resetting a counter monitoring the
broadcast interval, in which case the broadcast interval
ensures a fixed interval between two status broadcast
without any change. However, the counter monitoring
the broadcast interval may be independent of the broad-
cast caused by a change, in which case the counter is
not resat when a change causes broadcast of the status.
Then the process proceeds to step 401 to wait for the
next time to determine the status of the device.
[0032] If there is not a change in the status (step 403:
no), it is checked in step 404, whether or not it is time to
broadcast the status. In other words, it is checked, wheth-
er or not the time lapsed from the last broadcast exceeds
the broadcast time interval, or is the same as the broad-
cast time interval. If the time lapsed from the last broad-
cast is smaller than the broadcast time interval, it is not
time to broadcast the status (step 405: no), and the proc-
ess proceeds to step 401 to wait for the next time to de-
termine the status of the device. If it is time to broadcast
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the status (step 405: yes), the process proceeds to step
404 to create and cause broadcast of a frame containing
the status information. As said above, the time from the
last broadcast may be monitored from the actual last
broadcast, or from previous broadcast caused by the time
exceeding the broadcast interval.
[0033] By having the two different triggers to broadcast
the status it is ensured that a change, such as a fault
detected, or fault corrected is broadcast, thereby mini-
mizing the load to the device network, when the same
status is not broadcast, but by broadcasting the same
status at longer intervals, it is easy to ensure that the
device’s broadcast functionality is in proper order, and if
the status has a lifetime in memories of devices in the
device network, there will always be the status of a prop-
erly functioning device.
[0034] Figure 5 illustrates an exemplary functionality
of a device at a site, or more precisely an exemplary
functionality of the status information unit, relating to sta-
tus information of other devices.
[0035] Referring to Figure 5, when a frame containing
status information is received in step 501, an identifier (a
status identifier) in the frame is extracted, or otherwise
determined in step 502. In other words, at least the frame
originator, i.e. the device whose status is in the frame,
and the variable part are determined. The status identifier
is then compared in step 503 to status identifiers in the
log to find out, whether or not the status identifier, and
thereby also the status in the frame, is a new one. The
comparison may comprise sub-steps including determin-
ing whether the device who receives the frame is also
the originator, and if it is, determining, without comparing
the variable part, or the status identifiers, that the status
identifier is not a new one.
[0036] If the identifier is a new one (step 503: yes), the
log is updated in step 504 to contain the status informa-
tion in the frame. In other words, the status information
is stored with the status identifier (i.e. associated with the
status identifier), to the log, and depending on an imple-
mentation the status may replace an older status infor-
mation of the same originating device or just be added
to form history status information.
[0037] Further, broadcast of the frame is caused in step
505. In other words, the frame is replicated, if necessary,
and forwarded over each local connection, and/or adver-
tised, as described above with Figure 3. It should be ap-
preciated that depending on an implementation, the
frame may be send or not send back in step 505 to the
device wherefrom it was received in step 501.
[0038] If the identifier is not a new one (step 503: no),
it has been received earlier, or it is a frame originating
from the device and containing its status information, and
therefore the frame is ignored in step 506. In other words,
it is not forwarded any more. Thanks to this, unnecessary
re-circulation of the frames is avoided while by step 505
it is ensured that all frames reach all devices in the device
network.
[0039] Figure 6 illustrates an exemplary functionality

of a device at a site, or more precisely an exemplary
functionality of the status information unit, relating to sta-
tus information enquiries.
[0040] Referring to Figure 6, when a status enquiry is
received in step 601, sending of the status information
in the log is caused in step 602. A default setting may be
that always all the information in the log is sent. However,
it should be appreciated that also only part of the infor-
mation in the log, such as only the newest information
per device, may be sent. Hence, an enquiry to one device
results to receiving status information on all devices in
the device network.
[0041] Figure 7 illustrates another exemplary function-
ality of a device at a site, or more precisely an exemplary
functionality of the status information unit, relating to sta-
tus information enquiries. In the illustrated example there
exists two different kind of status enquiries, one for re-
questing status information on all the devices in the de-
vice network, and one for requesting status information
on the device who receives the enquiry.
[0042] Referring to Figure 7, when a status enquiry is
received in step 701, the type of the enquiry is checked
in step 702. If the enquiry is for all devices (step 702:
yes), sending of the status information in the log is caused
in step 703. In other words, status information on all the
devices in the device network is sent.
[0043] If the enquiry is not for all devices (step 702:
no), sending status information of the device is caused
in step 704. For example, if the log contains a certain
amount of statuses, and there is a separate history log
for the device, in step 704 sending also the history log is
caused, whereas in step 703 the history log may not be
in the sent status information.
[0044] Figure 8 illustrates information exchange in an
exemplary situation. In the example it is assumed that
only the latest status information on the log is sent unless
status information on a specific device is requested. Then
all status information that is stored to the log is sent. It
should be appreciated that implementing the same prin-
ciples to any other amount of status information, or re-
mote application functionality, or enhanced status view
display unit functionality, is a straightforward process.
Below it is assumed that the remote application unit in-
cludes the enhanced status view display unit and no dif-
ference which unit performs which part is made, since
the division bears no significance, the result being the
same.
[0045] Referring to Figure 8, devices D1 to Dx, or more
precisely, corresponding status information units, at a
site broadcast in messages 8-1 status information, either
own or others, and update their logs (point 8-2) corre-
spondingly, as described above with Figures 2 to 5.
[0046] Then a user apparatus UA enters the site, and
the user turns on a remote application. In the illustrated
example, the remote application causes the user appa-
ratus to establish a connection (messages 8-4) to the
nearest device, which in the example is the device D1.
In the illustrated example, once the connection has been
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established, the remote application causes the user ap-
paratus to request (message 8-5) status information from
the device D1.
[0047] Upon receiving the request, the device D1, or
more precisely the status information unit, detects in point
8-6 that the request does not indicate any specific device,
and therefore the latest status on each device D1 to Dx
is collected in point 8-6 from the log, and sending collect-
ed statuses as a response in message 8-7 to the user
apparatus is caused.
[0048] In the illustrated example, the status informa-
tion, i.e. the collected statuses, contains something that
causes the remote application to output in point 8-8 a
fault alert on the user interface of the user apparatus. In
another example, the received status information is out-
put regardless on the status information content (alert or
not). The user of the user apparatus wants to know which
one(s) of the devices cause (s) the fault alert and inputs
a request for a map (that is not illustrated in Figure 8).
That causes the remote application to obtain/download
in point 8-9 a map of the site, either from its internal mem-
ory, or from a service desk, for example. Once the map
is there, the remote application determines for each sta-
tus a geographical location of the device to show devices
in their location with corresponding status information. In
the illustrated example, the status information of the de-
vice Dx shows a fault, i.e. the device Dx alerts (point 8-9).
[0049] The user of the user apparatus wants to obtain
history status information, and inputs a corresponding
request (that is not illustrated in Figure 8), causing a re-
quest for history status information of Dx to be sent (mes-
sage 8-10) to the device D1.
[0050] Upon receiving message 8-10, the device D1,
or more precisely the status information unit, detects in
point 8-11 that the request indicates Dx, and therefore
the history status information on Dx is collected in point
8-11 from the log, and sending the history status infor-
mation on DX as a response in message 8-12 to the user
apparatus is caused.
[0051] Then a normal fault processing (point 8-13) may
continue.
[0052] In an alternative embodiment, no user input is
required, but the remote application is configured to, after
processing the received status information, or if the sta-
tus information itself indicates the actual status, to obtain
a map, show alerting devices, if any, and obtain history
status information, on alerting devices.
[0053] Naturally, the remote application may be con-
figured always to output the status information on the
map, i.e. the status information outputted in point 8-8 may
indicate that all devices, or at least some of them, in the
device network operate properly, and the map is used to
illustrate devices belonging to the device network.
[0054] Figure 9 illustrates information exchange in an-
other exemplary situation. In the below example it is as-
sumed, for the sake of clarity, that each device is config-
ured to maintain two kinds of status information logs; a
status log comprising the latest status information re-

ceived from other devices and the latest status informa-
tion of the device itself, and a history log whereto older
status information and/or more detailed status informa-
tion of the device is stored. However, applying the teach-
ings to other kind of solutions for status information is a
straightforward process for one skilled in the art. Further,
in the example it is assumed that the received status
information is always outputted to the map, without any
specific user request. It should be appreciated that the
other alternatives described above and below may be
used as well.
[0055] Referring to Figure 9, devices D1 to Dx, or more
precisely, corresponding status information units, at a
site broadcast in messages 9-1 status information, either
own or others, and update their logs (point 9-2) corre-
spondingly, as described above.
[0056] Then a user apparatus UA enters the site, and
the user turns on a remote application. In the illustrated
example, the remote application causes the user appa-
ratus to establish a connection (messages 9-4) to the
nearest device, which in the example is the device D1.
In the illustrated example, once the connection has been
established, the remote application causes the user ap-
paratus to request (message 9-5) status information from
the device D1.
[0057] Upon receiving the request, the device D1, or
more precisely the status information unit, detects in point
9-6 that the request is for status information, and there-
fore sending the information in the status log, i.e. the
latest status on each device D1 to Dx, in message 9-7
to the user apparatus is caused. (Message 9-7 is a re-
sponse to the request in message 9-6). It should be ap-
preciated that in case there is a device that is not alive,
i.e. its status information has not been updated in a timely
manner, the status information of the device may indicate
"no status", or be empty.
[0058] In the illustrated example, reception of the sta-
tus information, causes in point 9-8 the remote applica-
tion to obtain/download a map of the site, either from its
internal memory, or from a service desk, for example.
Naturally the map may be obtained earlier, for example
when the remote application is turned on or when the
user equipment having the remote application on, enters
the site. Once the map is there, the remote application
determines for each status a geographical location of the
device to show devices in their location with correspond-
ing status information. As a result, in point 9-8, the re-
ceived information is output on the map. An advantage
of this approach is that this provides information even
when a device is failing to communicate - a device without
any status information (or possibly with very old informa-
tion, if time is shown with the information and status log
is implemented to store the last received information re-
gardless of its age) clearly indicates that there is some-
thing wrong with the device.
[0059] In the illustrated example, the user of the user
apparatus wants to obtain history status information on
D2, and inputs a corresponding request (that is not illus-
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trated in Figure 9), causing in point 9-9 a request for his-
tory status information of D2 to be sent (message 9-10)
to the device D1.
[0060] Upon receiving message 9-10, the device D1,
or more precisely the status information unit, detects in
point 9-11 that the request is for history status information
(or detailed log information) and indicates D2, and there-
fore forwarding the request in message 9-12 to the device
D2 is caused. This may require that devices forwarding
the request, and in return the response, establish con-
nections to operate in connected mode to be able to send
the request and the response hop-by-hop, for example.
However, that is not illustrated in Figure 9.
[0061] Upon receiving message 9-12, the device D2
detects in point 9-13 that it is a request for its history
status information. That causes sending the content of
the history log in the device D2 in message(s) 9-14 to
the user apparatus as a response to the request.
[0062] Then any processing (point 9-15) of the infor-
mation, like normal fault processing, may continue.
[0063] In the above example it was assumed that con-
nection establishment to the device D2 succeeds. Natu-
rally, if the connection establishment fails, instead of re-
ceiving the history status information, the device D1 could
send instead of the status information an indication that
the device D2 cannot be connected to. For example, if
the status information of the device D2 received in mes-
sage 9-7 would have been empty (or "no status") or very
old, the response "no connection" would confirm that the
device D2 is down.
[0064] Naturally the above example may be modified
so that no user input is required, but the remote applica-
tion is configured to obtain history status information,
when certain conditions, like a device is alerting or a de-
vice is without status information, is detected.
[0065] As can be seen, since the device itself does not
process the status information, it may collect status in-
formation on any device.
[0066] Further, as can be seen especially from the ex-
ample illustrated in Figures 8 and 9, the user apparatus
entering a site may receive status information on devices
which are not within the range of the user apparatus. This
is a very useful feature, especially in locations that are
difficult, or even dangerous, to reach. Further, this
speeds up to detecting fault situations since the user of
the user apparatus does not need to wander around the
site to find out which device(s) cause(s) problem(s), and
hence the overall malfunction time is decreased, thereby
increasing productivity.
[0067] As is evident from the above, a decentralized
device network log is established and maintained without
any centralized database system, or Internet connection,
or a cloud environment (cloud computing), or all of the
devices being connected to each other. Nevertheless, a
user, or more precisely, a user apparatus can receive
status information on the entire device network simply
by contacting a device in the device network.
[0068] The steps, points, related functions, and infor-

mation exchanges described above by means of Figures
3 to 9 are in no absolute chronological order, and some
of them may be performed simultaneously or in an order
differing from the given one. Other functions can also be
executed between them or within them, and other infor-
mation may be sent. For example, the status information
may be associated with the time it was determined and/or
received. Some of the steps or points or part of the steps
or points or one or more pieces of information can also
be left out or replaced by a corresponding step, point or
part of the step, point or one or more pieces of informa-
tion. For example, when no status identifier is used, steps
302, 502, 503, and 506 are skipped over. Another exam-
ple includes that instead of a map a list of devices is
provided, each associated with a corresponding status
information (if received). The list may be obtained/ac-
quired beforehand, preferably containing all devices in-
stalled in the site, or the list may be created based on
the received information.
[0069] The techniques and methods described herein
may be implemented by various means so that an appa-
ratus/device configured to support device network wide
status information management concept based on at
least partly on what is disclosed above with any of Figures
1 to 9, including implementing one or more functions/op-
erations of a corresponding device described above with
an embodiment/example, for example by means of any
of Figures 3 to 9, comprises not only prior art means, but
also means for implementing the one or more func-
tions/operations of a corresponding functionality de-
scribed with an embodiment, for example by means of
any of Figures 3 to 9, and it may comprise separate
means for each separate function/operation, or means
may be configured to perform two or more functions/op-
erations. For example, one or more of the means and/or
the status information unit described above may be im-
plemented in hardware (one or more devices), firmware
(one or more devices), software (one or more modules),
or combinations thereof. For a hardware implementation,
the apparatus(es) of embodiments may be implemented
within one or more application-specific integrated circuits
(ASICs), digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devic-
es (PLDs), field programmable gate arrays (FPGAs),
processors, controllers, micro-controllers, microproces-
sors, logic gates, other electronic units designed to per-
form the functions described herein by means of Figures
1 to 9, or a combination thereof. For firmware or software,
the implementation can be carried out through modules
of at least one chipset (e.g. procedures, functions, and
so on) that perform the functions described herein. The
software codes may be stored in a memory unit and ex-
ecuted by processors. The memory unit may be imple-
mented within the processor or externally to the proces-
sor. In the latter case, it can be communicatively coupled
to the processor via various means, as is known in the
art. Additionally, the components of the systems de-
scribed herein may be rearranged and/or complemented
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by additional components in order to facilitate the
achievements of the various aspects, etc., described with
regard thereto, and they are not limited to the precise
configurations set forth in the given figures, as will be
appreciated by one skilled in the art.
[0070] Figure 10 provides an apparatus (device) ac-
cording to some embodiments of the invention. Figure
10 illustrates an apparatus configured to carry out the
functions described above in connection with the device.
Each apparatus may comprise one or more communica-
tion control circuitry, such as at least one processor 1002,
and at least one memory 1004, including one or more
algorithms 1003, such as a computer program code (soft-
ware) wherein the at least one memory and the computer
program code (software) are configured, with the at least
one processor, to cause the apparatus to carry out any
one of the exemplified functionalities of the device.
[0071] The memory 1004 may be implemented using
any suitable data storage technology, such as semicon-
ductor based memory devices, flash memory, magnetic
memory devices and systems, optical memory devices
and systems, fixed memory and removable memory. The
memory may comprise a configuration database for stor-
ing transmission time interval configuration data, as de-
scribed above, for example with Figure 1.
[0072] The apparatus may further comprise different
interfaces 1001, such as one or more communication
interfaces (TX/RX) comprising hardware and/or software
for realizing communication connectivity according to
one or more communication protocols. The communica-
tion interface may provide the apparatus with communi-
cation capabilities to communicate in any communication
system and enable communication between different de-
vices in the device network and between the device and
the user apparatus, for example. The communication in-
terface may comprise standard well-known components
such as an amplifier, filter, frequency-converter, (de)
modulator, and encoder/decoder circuitries and one or
more antennas. The communication interfaces may com-
prise radio interface components providing the device
with radio communication capability. The communication
interface may be provided by means of a module (a ter-
minal device) providing at least a wireless interface to
which the user apparatus may connect to. The module
may be a separate terminal device, or a module detach-
able connectable to the device, or equipment integrated
to the device. At the simplest the module may be the
mere wireless interface. Other examples of the module
include a control panel, smartphone, mobile phone, tablet
or laptop computer. At least in the solutions in which the
module is not integrated with the device, the module may
be located onsite at a close proximity of the device to
which a connection may be provided via a communica-
tion interface by Bluetooth, NFC, WiFi, Li-Fi, and/or in-
ductive connection (such as an inductive connection ac-
cording to an inductive power standard (Qi) by the Wire-
less Power Consortium), for example. Further, the appa-
ratus 1000 may or may not comprise one or more user

interfaces, such as a screen, microphone and one or
more loudspeakers for interaction with the user.
[0073] Referring to Figure 10, at least one of the com-
munication control circuitries in the apparatus 1000 is
configured to provide the status information unit, or any
corresponding sub-unit, and to carry out functionalities
described above by means of any of Figures 3 to 9 by
one or more circuitries.
[0074] As used in this application, the term ’circuitry’
refers to all of the following: (a) hardware-only circuit im-
plementations, such as implementations in only analog
and/or digital circuitry, and (b) combinations of circuits
and software (and/or firmware), such as (as applicable):
(i) a combination of processor(s) or (ii) portions of proc-
essor(s)/software including digital signal processor(s),
software, and memory(ies) that work together to cause
an apparatus to perform various functions, and (c) cir-
cuits, such as a microprocessor(s) or a portion of a mi-
croprocessor(s), that require software or firmware for op-
eration, even if the software or firmware is not physically
present. This definition of ’circuitry’ applies to all uses of
this term in this application. As a further example, as used
in this application, the term ’circuitry’ would also cover
an implementation of merely a processor (or multiple
processors) or a portion of a processor and its (or their)
accompanying software and/or firmware. The term ’cir-
cuitry’ would also cover, for example and if applicable to
the particular element, a baseband integrated circuit or
applications processor integrated circuit for a wireless
network device.
[0075] In an embodiment, the at least one processor,
the memory, and the computer program code form
processing means or comprises one or more computer
program code portions for carrying out one or more op-
erations according to any one of the embodiments of Fig-
ures 3 to 9 or operations thereof.
[0076] Embodiments as described may also be carried
out in the form of a computer process defined by a com-
puter program or portions thereof. Embodiments of the
methods described in connection with Figures 3 to 9 may
be carried out by executing at least one portion of a com-
puter program comprising corresponding instructions.
The computer program may be in source code form, ob-
ject code form, or in some intermediate form, and it may
be stored in some sort of carrier, which may be any entity
or device capable of carrying the program. For example,
the computer program may be stored on a computer pro-
gram distribution medium readable by a computer or a
processor. The computer program medium may be, for
example but not limited to, a record medium, computer
memory, read-only memory, electrical carrier signal, tel-
ecommunications signal, and software distribution pack-
age, for example. The computer program medium may
be a non-transitory medium. Coding of software for car-
rying out the embodiments as shown and described is
well within the scope of a person of ordinary skill in the art.
[0077] Even though the invention has been described
above with reference to examples according to the ac-
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companying drawings, it is clear that the invention is not
restricted thereto but can be modified in several ways
within the scope of the appended claims. Therefore, all
words and expressions should be interpreted broadly and
they are intended to illustrate, not to restrict, the embod-
iment. It will be obvious to a person skilled in the art that,
as technology advances, the inventive concept can be
implemented in various ways. Further, it is clear to a per-
son skilled in the art that the described embodiments
may, but are not required to, be combined with other em-
bodiments in various ways.

Claims

1. A method comprising:

determining (301), by a first device, a piece of
status information of the first device,
storing (303), by the first device, the determined
piece of status information to a status informa-
tion log in the first device;
causing, by the first device, broadcast (305) of
the determined piece of the status information
of the first device to one or more second devices
belonging to the same device network;
receiving (501) in the first device as broadcast
one or more pieces of status information of the
one or more second devices;
storing (504), by the first device, the received
one or more pieces of status information of the
one or more second devices to the status infor-
mation log in the first device; and
causing, by the first device, broadcast (505) of
the received one or more pieces of status infor-
mation.

2. A method as claimed in claim 1, further comprising:

generating (304) by the first device identifying
information for the piece of status information of
the first device;
causing, by the first device, broadcast (305) of
the piece of the status information of the first
device with the identifying information;
determining (502) by the first device from each
received broadcast identifying information with
which the received piece of status information
of a second device is broadcasted;
comparing (503) by the first device the identify-
ing information with identifying information
stored to the status information log;
if the status information log comprises the same
identifying information, ignoring (506) the re-
ceived piece of status information; and
if the status information log does not comprise
the same identifying information, storing (504)
the received piece of status information of the

second device with the identifying information
to the status information log and causing broad-
cast (505) of the received piece of status infor-
mation.

3. A method as claimed in claim 1 or 2, further com-
prising:

receiving (601) in the first device a status infor-
mation request;
causing sending (602) from the first device in a
response to the status information request the
status information log.

4. A method as claimed in claim 3, further comprising
causing sending (8-7) in the response the latest piec-
es of status information of the first device and of the
one or more second devices.

5. A method as claimed in claim 3 or 4, further com-
prising:

determining (702, 8-6, 8-11), by the first device,
whether the status information request is ad-
dressed to a specific device;
if not, causing sending (703, 8-7) in the response
the status information log;
if a specific device is addressed, causing send-
ing (704, 8-12) a response comprising one or
more pieces of status information of the specific
device in the status information log in the first
device.

6. A computer program product comprising program in-
structions which, when run on a computing appara-
tus, causes the computing apparatus to perform a
method as claimed in any preceding claim.

7. A device (210, 1000) comprising means for imple-
menting a method as claimed in any of claims 1 to 5.

8. A device (210, 1000) as claimed in claim 7, the device
comprising at least one processor (211, 1002); and
one memory (212, 1004) including computer pro-
gram code (1003), wherein the at least one memory
and the computer program code are configured to,
with the at least one processor, provide the means
for implementing.

9. A device as claimed in claim 7 or 8, wherein the de-
vice is a drive, a frequency converter, a wind turbine
or a solar inverter.

10. A system (100) comprising at least one site (101)
that comprises at least one device network (102) that
comprises plurality of devices (110) according to
claim 7, 8 or 9, and at least one user apparatus (120)
configured to when entering the site, establish a con-
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nection to at least one device of the plurality of the
devices to acquire the status information log in the
one device.

Patentansprüche

1. Verfahren, das Folgendes umfasst:

Bestimmen (301) durch eine erste Vorrichtung
eines Teils von Statusinformationen der ersten
Vorrichtung,
Speichern (303) durch die erste Vorrichtung des
bestimmten Teils von Statusinformationen in ei-
nem Statusinformationsprotokoll in der ersten
Vorrichtung;
Bewirken durch die erste Vorrichtung des Sen-
dens (305) des bestimmten Teils von Statusin-
formationen der ersten Vorrichtung an eine oder
mehrere zweite Vorrichtungen, die zu demsel-
ben Vorrichtungsnetz gehören;
Empfangen (501) in der ersten Vorrichtung als
Rundsendung eines oder mehrerer Teile von
Statusinformationen der einen oder der mehre-
ren zweiten Vorrichtungen;
Speichern (504) durch die erste Vorrichtung des
empfangenen einen oder der empfangenen
mehreren Teile von Statusinformationen der ei-
nen oder der mehreren zweiten Vorrichtungen
in das Statusinformationsprotokoll in der ersten
Vorrichtung; und
Bewirken durch die erste Vorrichtung des Sen-
dens (505) des empfangenen einen oder der
empfangenen mehreren Teile von Statusinfor-
mationen.

2. Verfahren nach Anspruch 1, das ferner Folgendes
umfasst:

Erzeugen (304) durch die erste Vorrichtung von
Identifikationsinformationen für den Teil von
Statusinformationen der ersten Vorrichtung;
Bewirken durch die erste Vorrichtung des Sen-
dens (305) des Teils von Statusinformationen
der ersten Vorrichtung mit den Identifikationsin-
formationen;
Bestimmen (502) durch die erste Vorrichtung
aus jeder empfangenen Rundsendung von
Identifikationsinformationen, mit denen der
empfangene Teil von Statusinformationen einer
zweiten Vorrichtung gesendet wird;
Vergleichen (503) durch die erste Vorrichtung
der Identifikationsinformationen mit Identifikati-
onsinformationen, die in dem Statusinformati-
onsprotokoll gespeichert sind;
dann, wenn das Statusinformationsprotokoll
dieselben Identifikationsinformationen umfasst,
Ignorieren (506) des empfangenen Teils von

Statusinformationen; und
dann, wenn das Statusinformationsprotokoll
nicht dieselben Identifikationsinformationen
umfasst, Speichern (504) des empfangenen
Teils von Statusinformationen der zweiten Vor-
richtung mit den Identifikationsinformationen in
dem Statusinformationsprotokoll und Bewirken
des Sendens (505) des empfangenen Teils von
Statusinformationen.

3. Verfahren nach Anspruch 1 oder 2, das ferner Fol-
gendes umfasst:

Empfangen (601) in der ersten Vorrichtung einer
Statusinformationsanforderung;
Bewirken des Sendens (602) von der ersten
Vorrichtung in einer Antwort auf die Statusinfor-
mationsanforderung des Statusinformations-
protokolls.

4. Verfahren nach Anspruch 3, das ferner umfasst, das
Senden (8-7) in der Antwort der neuesten Teile von
Statusinformationen der ersten Vorrichtung und der
einen oder mehreren zweiten Vorrichtungen zu be-
wirken.

5. Verfahren nach Anspruch 3 oder 4, das ferner Fol-
gendes umfasst:

Bestimmen (702, 8-6, 8-11) durch die erste Vor-
richtung, ob die Statusinformationsanforderung
an eine spezifische Vorrichtung adressiert ist;
wenn nicht, Bewirken des Sendens (703, 8-7)
in der Antwort des Statusinformationsprotokolls;
dann, wenn eine spezifische Vorrichtung adres-
siert wird, Bewirken des Sendens (704, 8-12)
einer Antwort, die ein oder mehrere Teile von
Statusinformationen der spezifischen Vorrich-
tung in dem Statusinformationsprotokoll in der
ersten Vorrichtung umfasst.

6. Computerprogrammprodukt, das Programmanwei-
sungen umfasst, die dann, wenn sie auf einer Re-
chenvorrichtung laufen, bewirken, dass die Rechen-
vorrichtung ein Verfahren nach einem vorhergehen-
den Anspruch ausführt.

7. Vorrichtung (210, 1000), die Mittel zum Implemen-
tieren eines Verfahrens nach einem der Ansprüche
1 bis 5 umfasst.

8. Vorrichtung (210, 1000) nach Anspruch 7, wobei die
Vorrichtung mindestens einen Prozessor (211,
1002) und einen Speicher (212, 1004), der Compu-
terprogrammcode (1003) enthält, umfasst, wobei
der mindestens eine Speicher und der Computer-
programmcode konfiguriert sind, mit dem mindes-
tens einen Prozessor die Mittel zum Implementieren
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bereitzustellen.

9. Vorrichtung nach Anspruch 7 oder 8, wobei die Vor-
richtung ein Antrieb, ein Frequenzumsetzer, eine
Windturbine oder ein Solarwechselrichter ist.

10. System (100), das mindestens einen Ort (101) um-
fasst, der mindestens ein Vorrichtungsnetz (102)
umfasst, das mehrere Vorrichtungen (110) nach An-
spruch 7, 8 oder 9 und mindestens eine Anwender-
vorrichtung (120), die konfiguriert ist, dann, wenn sie
den Ort betritt, eine Verbindung mit mindestens einer
der mehreren Vorrichtung einzurichten, um das Sta-
tusinformationsprotokoll in der einen Vorrichtung zu
erfassen, umfasst.

Revendications

1. Procédé comprenant les étapes suivantes :

déterminer (301), par un premier dispositif, un
élément d’informations d’état du premier dispo-
sitif,
stocker (303), par le premier dispositif, l’élément
d’informations d’état déterminé dans un journal
d’informations d’état du premier dispositif ;
provoquer, par le premier dispositif, la transmis-
sion (305) de l’élément d’informations d’état dé-
terminé du premier dispositif à un ou plusieurs
deuxièmes dispositifs appartenant au même ré-
seau de dispositifs ;
recevoir (501), dans le premier dispositif, un ou
plusieurs éléments d’informations d’état trans-
mis des un ou plusieurs deuxièmes dispositifs ;
stocker (504), par le premier dispositif, les un ou
plusieurs éléments d’informations d’état reçus
des un ou plusieurs deuxièmes dispositifs dans
le journal d’informations d’état du premier
dispositif ; et
provoquer, par le premier dispositif, la transmis-
sion (505) des un ou plusieurs éléments d’infor-
mations d’état reçus.

2. Procédé selon la revendication 1, comprenant en
outre :

générer (304), par le premier dispositif, des in-
formations d’identification pour l’élément d’infor-
mations d’état du premier dispositif ;
provoquer, par le premier dispositif, la transmis-
sion (305) de l’élément d’informations d’état du
premier dispositif avec les informations
d’identification ;
déterminer (502), par le premier dispositif, à par-
tir de chaque information d’identification trans-
mise reçue avec lequel l’élément d’informations
d’état reçu d’un deuxième dispositif est

transmis ;
comparer (503), par le premier dispositif, les in-
formations d’identification avec des informa-
tions d’identification stockées dans le journal
d’informations d’état ;
si le journal d’informations d’état comprend les
mêmes informations d’identification, ignorer
(506) l’élément d’informations d’état reçu ; et
si le journal d’informations d’état ne comporte
pas les mêmes informations d’identification,
stocker (504) l’élément d’informations d’état re-
çu du deuxième dispositif avec les informations
d’identification dans le journal d’informations
d’état et provoquer la transmission (505) de
l’élément d’informations d’état reçu.

3. Procédé selon la revendication 1 ou 2, comprenant
en outre :

recevoir (601), dans le premier dispositif, une
requête d’informations d’état ;
provoquer l’envoi (602) à partir du premier dis-
positif, dans une réponse à la requête d’infor-
mations d’état, du journal d’informations d’état.

4. Procédé selon la revendication 3, comprenant en
outre provoquer l’envoi (8-7), dans la réponse, des
derniers éléments d’informations d’état du premier
dispositif et des un ou plusieurs deuxièmes disposi-
tifs.

5. Procédé selon la revendication 3 ou 4, comprenant
en outre :

déterminer (702, 8-6, 8-11), par le premier dis-
positif, si la requête d’informations d’état est
adressée à un dispositif spécifique ;
si tel n’est pas le cas, provoquer l’envoi (703,
8-7), dans la réponse, du journal d’informations
d’état ;
si un dispositif spécifique est adressé, provo-
quer l’envoi (704, 8-12) d’une réponse compor-
tant un ou plusieurs éléments d’informations
d’état du dispositif spécifique dans le journal
d’informations d’état du premier dispositif.

6. Produit programme d’ordinateur comprenant des
instructions de programme qui, lorsqu’elles sont
exécutées sur un appareil informatique, amènent
l’appareil informatique à mettre en œuvre un procé-
dé selon l’une quelconque des revendications pré-
cédentes.

7. Dispositif (210, 1000) comprenant des moyens des-
tinés à mettre en œuvre un procédé selon l’une quel-
conque des revendications 1 à 5.

8. Dispositif (210, 1000) selon la revendication 7, le dis-
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positif comprenant au moins un processeur (211,
1002) ; et une mémoire (212, 1004) comportant un
code de programme informatique (1003), ladite mé-
moire et le code de programme informatique étant
configurés pour fournir, avec ledit processeur, les
moyens de mise en œuvre.

9. Dispositif selon la revendication 7 ou 8, dans lequel
le dispositif est un lecteur, un convertisseur de fré-
quence, une éolienne ou un convertisseur solaire.

10. Système (100) comprenant au moins un site (101)
qui comporte au moins un réseau de dispositifs (102)
qui comprend une pluralité de dispositifs (110) selon
la revendication 7, 8 ou 9, et au moins un appareil
utilisateur (120) configuré pour établir, lors de l’en-
trée sur le site, une connexion avec au moins un
dispositif de la pluralité des dispositifs pour acquérir
le journal d’informations d’état du un dispositif.
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