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Address mapping in a HDMI network

FIELD OF INVENTION

[0001] The present application relates to a network device for a home entertain-
ment network. The invention also relates to a home entertainment network, a data table and
a method for controlling and rerouting audio video and data streams in a home entertain-

ment network.

BACKGROUND OF THE INVENTION

[0002] Home entertainment devices, like TV sets, set-top boxes, DVD or Blu-
ray disk players, MP3 players etc. get more and more popular, particularly if equipped with
a so-called HDMI interface. HDMI is the abbreviation of High Definition Multimedia
Interface and is a compact audio/video interface for transmitting uncompressed digital

data. HDMI allows to connect digital audio/video sources, such as set-top boxes, DVD
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players, Blu-ray disk players, Personal Computers, videogame consoles and AV receivers
to compatible digital audio devices, computer monitors and digital televisions. HDMI
supports on a single cable any TV or PC video format, including standard, enhanced and
High Definition video, up to eight channels of digital audio and a Consumer Electronics
Control (CEC) connection. The CEC allows HDMI devices to control each other when

necessary and allows the user to operate multiple devices with one remote control hand set.

[0003] From HDMI version 1.4 which was released on May 28, 2009, an HDMI
Ethernet channel has been specified which allows for a 100 MB/s Ethernet connection
between HDMI connected devices. This Ethernet capability allows to connect HDMI
networks which comprises for example a TV set and a video player, with other HDMI
networks. In other words, it is possible to build up a multi-room home entertainment
network comprising several HDMI networks (sub-networks of the home entertainment

network) distributed through the home of a user.

[0004] There is an increasing demand for further capabilities of such home en-
tertainment networks, particularly to give a user more options for selecting devices within
the network. More particularly, such capabilities should also support mobile devices, like
Smartphones, Tablet PCs, and notebooks, etc., even if such devices are plugged in/off
frequently.

BRIEF SUMMARY OF INVENTION

[0005] It is therefore an object of the present invention to provide a network de-
vice for a home entertainment network which has enhanced network-related capabilities

even when using mobile devices.

[0006] According to an aspect of the present invention there is provided a net-
work device for a home entertainment network comprising a network controller adapted to

provide Ethernet communication capability, HEC, and CEC, Consumer Electronics
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Control, communication capability, and a database generator unit adapted to generate a
database containing information about a network device of said home entertainment

network and a unique identifier of the respective network device.

[0007] That is in other words that the network device is technically equipped
with a unit which has the capability to generate a database containing relevant data about
the devices within the network. One portion of the information about the network device is
a unique identifier allowing to identify a respective network device independently of a
logical and/or physical address of the network device within the home entertainment

network.

[0008] According to the HDMI specification, the physical address of a network
device within a home entertainment network may change, for example when the device is
disconnected from the network and is reconnected to another HDMI plug. As a conse-
quence, the physical addresses used according to the HDMI specification are not static and
thus not reliable over time which limits the range of features which could be offered to a
user.The same applies to the logical address of a device within the home entertainment

network which may change as well.

[0009] By using a unique identifier for each network device within the home en-
tertainment network it is always and at any time possible to identify and hence address a
specific network device even if this device was disconnected and reconnected to another
HDMI plug. The database containing a unique identifier of a network device hence allows
for example to a map the assigned physical address/logical address to the unique identifier
of the respective network device. This mapping allows features and applications to re-
identify the device once it was disconnected from the network and it comes back to the
network. The device can be connected to any free HDMI connector and although the
physical address has changed the network device can be identified via the unique identifier
as a network device which has been already connected to the network in the past. In other

words, by the address mapping which is possible by using a unique identifier for network
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devices the network device may be identified as well as its previous location and its current

new location in the network topology.

[0010] In a preferred embodiment, the unique identifier is a so-called MAC ad-
dress assigned to the network controller. MAC address is an abbreviation of Media Access
Control Address which is a unique identifier assigned to a network interface for communi-
cations on the physical network segment. MAC addresses are used for numerous network

technologies and most IEEE 802 network technologies including Fthernet.

[0011] According to a further aspect of the present invention there is provided a
home entertainment network comprising at least two network devices according to the

present invention.

[0012] According to a further aspect of the present invention, a data table stored
in a memory of a network device according to the present invention is provided. The data
table comprises first information indicating an operation of a particular network device,
second information indicating the network address of said particular network device, third
information indicating the time and date of the operation and fourth information indicating
a unique identifier of said network device. It is to be notedhere that the data table is not
limited to the information mentioned in this application. The data table may contain further

information like IP addresses or other network device related data.

[0013] In this data table it is possible to register an operation carried out by a
user of a network device, like play video, stop video, etc. The stored data in the data table
gives a detailed picture of operations selected by a user in the past. By using a unique
identifier, preferably the MAC address of a network device, a network device could always

be identified even if the logical/physical addresses have been changed.

[0014] According to a further aspect of the present invention there is provided a

method for controlling and rerouting audio, video and data streams in a home entertain-
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ment network comprising the step of generating a database containing information about a
network device of said home entertainment network and a unique identifier of the respec-

tive network device.

[0015] The information about a network device may for example be a network
address, particularly a logical address and a physical address, and/or information about an
operation of said network device caused by a user and/or information about preferences

assigned to said network device.

[0016] In case that the home entertainment network comprises two or more sub-

networks, said information may also comprise a sub-network identifier.

[0017] According to still further aspects a computer program, preferably in form
of network device firmware, comprising program means for causing a controller, prefera-
bly a network device controller,to carry out the steps of the method according to the
present invention, when said computer program is carried out on a controller, as well as a
computer readable non-transitory medium having instructions stored thereon which, when
carried out on a controller, cause the controllerto perform the steps of the method accord-

ing to the present invention are provided.

[0018] Preferred embodiments of the invention are defined in the dependent
claims. It shall be understood that the claimed method has similar and/or identical pre-

ferred embodiments as the claimed network device and as defined in the dependent claims.

[0019] The present invention is based on the idea to generate a database, pref-
erably in form of at least one data table, which comprises information about a network
device of said home entertainment network, preferably a HDMI network, and a unique
identifier of the respective network device. The unique identifier stored in the database
allows to identify unambiguously a network device regardless of its location within the

home entertainment network. Even if the network device changes its location with the
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result that the physical address also changes from a first value to a second value, the
network device can be identified via the unique identifier as the device which had the

physical address with the first value before. Again, also the Logical Address may change.

BRIEF DESCRIPTION OF DRAWINGS

[0020] These and other aspects of the present invention will be apparent from
and explained in more detail below with reference to the embodiments described herein-

after. In the following drawings:

Fig. 1 shows an example of a home entertainment network according to a first

scenario;

Fig. 2 shows an example of the home entertainment network according to a

second scenario;

Fig. 3a
and b show examples of a database reflecting the first scenario and the second

scenario, respectively;
Fig. 4 shows an example of an operation history database; and
Fig. 5 shows a block diagram of a network device.
DETAILED DESCRIPTION OF THE INVENTION
[0021] In Fig. 1, an illustrative example of a home entertainment network is
shown and designated with reference numeral 10. This illustrative example serves to

describe the network devices and their functionality. However, it is to be noted that the

present invention is not limited to such a home entertainment network.
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[0022] In the context of the present invention, home entertainment network
means any data network designed to couple network devices which in turn are designed to
store, manage and access all forms of digital media in the home. One example of such a
home entertainment network is a HDMI network (which in turn could comprise HDMI
sub-networks), the network devices of which having HDMI interfaces for providing the
network capability. HDMI is a standard for transmitting uncompressed digital data and is
the abbreviation of High Definition Multimedia Interface. In the following, it is assumed
that the home entertainment network 10, shown in Fig. 1 is a HDMI network 11 compris-
ing several HDMI sub-networks. However, the present invention is not limited to HDMI

networks.

[0023] The HDMI network 11, shown in Fig. 1, extends over several rooms, in
the present embodiment four rooms, within a home. The HDMI network 11 comprises four

sub-networks 12, 14, 16, 18, one for each room.

[0024] Each sub-network 12, 14, 16, 18 comprises at least one network device,
preferably at least two network devices, one of which acting as a sink device and the other
as a source device. A sink device receives audio/video streams and displays or plays back
the video and audio streams, respectively. The source device in turn generates the au-
dio/video streams from a Blu-ray disk, for example, and transmits this stream to the sink

device.

[0025] According to the HDMI specification (version 1.4) a HDMI sub-network
comprisestypically one sink device only and a plurality of source devices. Although this
restricted sub-network structure is used in the present embodiment, the present invention is
not limited thereto, that is the sub-network may also comprise several sink devices and
source devices. Incase that there is more than one sink device present in the network, the

other sink devices have only limited network functionality.
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[0026] In the example shown in Fig. 1 the four sub-networks 12 — 18 each com-
prise a sink device in form of a TV set 120, 140, 160, 180 and at least one source device in
form of a Blu-ray disk player 122, 162, 182 and/or a set-top box 141. The sub-networks
120, 160 and 180 comprise further source devices, for example a mobile device 121,

preferably a notebook, and set-top boxes 161 and 181.

[0027] All the sink and source devices which are also referred to as network de-
vices are equipped with HDMI interfaces for coupling the source devices with the sink

device in a sub-network.

[0028] The HDMI network 11 also comprises a network switch 20 which is
preferably equipped with a router functionality. The switch 20 allows the communication
of the sub-networks beyond their boundaries so that a communication path between

different sub-networks may be established.

[0029] Asitis shown in Fig. 1, data lines 22 are provided between the switch 20
and one network device within a sub-network 12 — 18. For example, the Blu-ray disk
device 122 in the sub-network 12 is connected with the switch 20 via the data line 22. The

network devices which are coupled to the switch 20 are referenced as proxy in Fig. 1.

[0030] The data lines 22 are preferably Ethernet data lines carrying data accord-
ing to the TCP/IP protocol. However, it is of course possible to use other communications

protocols allowing the streaming of audio/video content.

[0031] Further, it may also be contemplated to realize the data communications
between a sub-network and the switch wirelessly, for example by using the known Wire-

less Local Area Network (WLAN) standards.

[0032] Just for completeness, the network 10 may also comprise a Personal

Computer 26 which is coupled with the switch 20 via an Ethernet line.
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[0033] It is apparent that a communication between sub-networks via the switch
20 requires unique addresses assigned to the respective network devices. Although the
HDMI specification defines an address scheme, this scheme does not allow such a com-
munication due to the ambiguities of the addresses. It is for example known from the
HDMI specification that the sink device of a HDMI sub-network 12, 14, 16, 18 is usually
assigned the address 0.0.0.0, as it is shown in Fig. 1. The source devices which are coupled
with the sink devices are assigned the addresses 1.0.0.0 or 2.0.0.0, etc. as it is the case in

the sub-networks 12, 16 and 18.

[0034] It is readily apparent that the sink devices 120, 140, 160, 180 of the home
entertainment network 10 has the same HDMI address which makes a communication

between these devices impossible.

[0035] To solve this address problem, an extended address scheme is used. The
basis of this extended address scheme is a sub-network identifier which is unique for each
sub-network. For example, sub-network 12 is assigned the identifier "A", the sub-network
14 is assigned the identifier "B", and so on. Hence a combination of the HDMI address,
like 0.0.0.0, and the sub-network identifier, like "A", unambiguously identifies one net-
work device within the home entertainment network 10. This extended network scheme is
the subject of a patent application EP 091 56 939, filed on March 31, 2009, the content of

which is incorporated by reference herewith.

[0036] Hence, the network structure shown in Fig. 1 allows for example the data
transmission (e.g. video streaming) between a source device 122 of one sub-network 12

and a sink device 140 of another sub-network 14 using Ethernet.

[0037] As to make this capability of the home entertainment network 10 readily
achievable for a user, the network devices use a database, preferably comprising a device

data table and an operation history data table.
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[0038] The first data table, namely the device data table contains information
about all network devices which have been recognized in the home entertainment network
10 in the past. An example of such a device data table is shown in Fig. 3a. The device data
table in the present example comprises eleven data records, one for each network device in
the home entertainment network 10. Each data record comprises the date and time, the
network device has logged in, a logical address, a physical address, the network identifier
and the MAC address of the network device. The logical address and the physical address
are part of the HDMI specification. For example, the TV set 120 of the sub-network 12 is
described by the first data record of the device data table. The TV set 120 has been logged
in or switched on the first time on February 10, 2011 at 5 o'clock PM. The physical address
of the TV set 120 is 0.0.0.0, the logical address is 0 and the TV set 120 is member of the
sub network, which assigned the network identifier "A". Further, the MAC address of the
TV set 120 is 01-01-01-01-01-AA in the present embodiment. As it is known in the art, the
MAC address is a unique identifier for a network device or at least the network interface of
the network device, which is assigned by the manufacturer of the network device and

which is consent over the lifetime of the network device.

[0039] Although the present invention uses the MAC address as a unique net-
work device identifier, other identifiers could also be used provided that such identifiers

are neither changeable nor changed during a certain period of time.

[0040] On the basis of this device database, it is possible to find a particular
network device within the home entertainment network and to send data to this device.
Even if a network device changes its location and hence its physical address, this particular

network device can be found and identified via the MAC address which is still the same.

[0041] An example for illustrating such a scenario is shown in Fig. 2. Here, the
mobile network device 121, preferably a notebook, has been disconnected from the sub-
network 12 shown in Fig. 1, and has been reconnected later to the TV set 120 of the sub-

network 12. However, the user plugged in the HDMI cable into a different HDMI connec-
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tor of the TV set 120 with the result that the network device 121 has been assigned a
different physical address, here 3.0.0.0. This change of the physical address is reflected by
the second record in the data table of Fig. 3b. It is apparent from this data table that
although the physical address has changed, the MAC address is still the same and could be
used for unambiguously identifying the network device 121. This is also true even if the

network device 121 is coupled with a TV set of a different sub-network, for example.

[0042] There are many possibilities to build up such a device data table. A pre-
ferred way is to send data packages to each possible address within the home entertainment
network 10. If a network device receives a respective data package, it returns an acknowl-
edge message back to the sender. This acknowledge message is received and causes the
generation of a data record as mentioned above. Generally, the network devices are able to
return an acknowledge message even if they are in a stand-by mode. Only if the respective
network device is switched off; it is not recognized and hence will not result in generation

of a data record.

[0043] The device data table is preferably stored in every network device, but it
is also possible to store this data table only in the proxy of each sub-network. Further, to
enhance the generation of the device data table, it is also possible to synchronize the device
data tables of different network devices of the same or different sub-networks. Synchroniz-
ing means in the context of the present application that the data records of other device
data tables are collected and added to the own device data table if this information is not

already present.

[0044] It is also to be noted that data records corresponding to particular net-

work devices are not deleted if the respective network device is for example switched off.

[0045] The second data table, namely the operation history data table, contains
data records describing the operations carried out in the whole home entertainment net-

work 10 in the past. In other words, the operation history data table is a picture of the
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operations tasked by any user. The operation history data table may be compared with a

logbook in which events are recorded.

[0046] An example of an operation history data table is shown in Fig. 4. It is ap-
parent therefrom that a data record of the operation history data table comprises date and
time, the address of the source device, the address of the sink device, the kind of operation
tasked by the user, the mode of the data transmission, a time stamp containing information
at which point e.g. a playback was paused or stopped and a user ID defining which user
tasked the respective operation. For example, the first data record in the operation history
data table of Fig. 4 contains the information that there was a playback operation between
the source device with the address 1.0.0.0 of sub-network A (mobile network device 121)to
the sink device with the address 0.0.0.0 of the same sub-network A (TV set 120). The
respective operation has been taken place on February 10, 2011 from 8:30 PM to 9:45 PM.

The time stamp is set to 0:00:00 and the user having tasked this operation is User 1.

[0047] As it is apparent from the history data table, the MAC addresses of the

source device as well as the sink device are also stored.

[0048] The operation history data table is preferably stored in each network de-
vice of the home entertainment network 10, or as an alternative in at least the proxy of each

sub-network.

[0049] The operation history data table is automatically generated and a data re-
cord is added each time the user carried out an operation, like playback, stop playback,
switch on, switch into stand-by mode, etc. Hence, the operation history data table grows
with time, as it is shown in Fig. 4. For example the second added data record in the opera-
tion history data table of Fig. 4 contains the information that the source device 121 of sub-
network 12 has been operated by the user, namely User 1, to stop playback at 9:43 PM and

at time position 0:73:05 of the playback medium. The next added data record contains the
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information that the sink device, namely the TV set 120 of the sub-network 12 has been
switched off into the stand-by mode by the user, namely User 1.

[0050] The next day, here February 11, 2011 at 8:00 PM, the user, namely
User 1, has started playback from the source device 121 to the sink device 140 of the sub-
network 14 (network identifier B) at time position 0:73:05 of the playback medium. For
streaming the respective data from the source device to the sink device, the Ethernet
communication capability is used. The respective data record is shown in the data table of

Fig. 4 in the last line.

[0051] TItis to be mentioned that the source device 121 streaming to the sink de-
vice 140 has a different physical address, here 3.0.0.0 compared to the former physical
address 1.0.0.0 (second record of the operation history data table), however, the MAC

address is still the same and is used for identification purposes.

[0052] In order to limit the growth of the operation history data table, it is possi-
ble to delete or overwrite data records according to selectable rules, e.g. data records older

than a selectable time period are deleted.

[0053] Each network device of the home entertainment network 10 is adapted to
detect any operation tasked by a user and to generate a respective data record to be added
to the operation history data table. In the event that the network device may only detect its
own operations, the operation history data tables are synchronized between the network
devices of the home entertainment network. As a result, the operation history data tables all
comprise the same information and also information corresponding to operations of other

network devices within the home entertainment network 10.

[0054] The synchronization of the data tables within the home entertainment
network 10 may be carried out by using the Ethernet capability, the HEC capability or any

other communications standard, like the consumer electronic control of the HDMI specifi-
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cation. Ethernet is e.g. used between proxies of different sub-networks, and HEC is for
example used between devices within a sub-network. A combination of both is also

possible.

[0055] As already mentioned before, the data tables are synchronized. The syn-
chronization might be triggered for example every time an operation is executed, every
time a network device is powered up, or for example manually by the user via a graphical

user interface or for example a remote control command or any other selectable rule.

[0056] With respect to the data table synchronization, it would also be possible
to hold a "master" data table (i.e. a "master" device data table and/or a "master" operation
history data table) centrally, e.g. in the router device, thus having the advantage that all
devices may read out the database once they are powered on and from that time either in a
regular time slice or when they are involved in a user operation. If a central "master" data

table is present, each user operation has to be registered in this "master" data table.

[0057] The generation and maintenance of the described data tables serve at
least one major purpose, namely to give the user more options to control the operation of
the network devices of the home entertainment network. Some examples are presented
below. However, it is to be noted that the list of examples is not exhaustive and of course
further examples are conceivable on the basis of the database, particularly the device data

table and/or the operation history data table.

[0058] In general, with the device data table, all network devices have the over-
view about the devices in the network: Source devices, sink devices and for example
repeater devices, also mobile devices that are not permanent present may be contained in
the device data table. Based on this device data table, it is possible to provide the user with

device selection possibilities that are available in the home entertainment network.
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[0059] For example, if the user switches on the TV set 120, a manual is pre-
sented which lists all source devices for selection registered in the device data table. This
gives the user the possibility to select for example the Blu-ray disk player 182 of the sub-

network 18.

[0060] With the operation history data table all network devices have the knowl-
edge about the operations in the network, for example the device status, streaming direc-
tions, active source, sink and repeater devices. Also playback and power operations are
shared. The operation history data table offers at any time and on any network device the
current status of operations. It offers also the possibility to transfer operations among
network devices, for example a video streaming from a source device to a sink device
could be transferred to another sink device seamlessly, even if the location of the source
device for example has changed. A more detailed explanation of such a possibility will

follow below.

[0061] Generally the options of such operations can be controlled and presented
in various ways to the user, for example by displaying the options via a graphical user
interface, by selection of options with dedicated commands, by face recognition technolo-

gies or by special remote commander devices with identification tags IDs.

[0062] An illustrative scenario in which the database is used for offering control

operations, is for example as follows:

[0063] A user starts to playback a video from the mobile network device 121,
here a notebook, of the sub-network 12 via for example a "one touch play" feature. The
notebook 121 as a source device is then streaming the video content to the coupled TV set
120, which acts as the sink device of the sub-network 12. The source device 121 registers
the respective control command from the user and generates a data record for the operation
history data table. This record is for example shown in the first line of the operation history

data table of Fig. 4.
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[0064] After a while, the user stops the playback and hence the streaming to the
sink device 120 and powers off the sink device, for example via a "system stand-by"
feature. Again, a particular data record is generated and added to the operation history data
table as shown in Fig. 4. Here, two data records have been added, one relating to the source

device 121 and one to the sink device 120.

[0065] The next day, the user disconnects the notebook 121 from the home en-
tertainment network 10 for any reasons. At the evening, the user reconnects the notebook
121 again with the TV set 120, however, using a different HDMI connector. The result is
that the network device 121 is assigned a different physical address, here 3.0.0.0, as for
example shown in the data table of Fig. 3b. However, the MAC address is still the same
and could be used to identify this device as the device which acted as source device the day

before for User 1.

[0066] Then, the user goes to the bedroom and powers on the TV set 140 of the
sub-network 14. If the synchronization of the operation history data table between the
proxy (Blu-ray disk device 122) of the sub-network 12 and the respective proxy, here the
TV set 140, was already done, the Graphical User Interface (GUI) of the TV set 140 of the
sub-network 14 will offer the option to continue the playback that was stopped at time
position 0:73:05 in the living room. The respective information for presenting this option is
gained from the operation history data table and the device data table. The second data
record of the data table shown in Fig. 4 gives the information that the notebook 121 of the
sub-network 12 has been stopped. Via the MAC address stored in the second data record of
the history data table and the respective entry of this network device in the device data
table, the TV set 140 finds out that the notebook 121 has now the physical address 3.0.0.0.
This kind of mapping is possible by using a unique identifier for each network device in

the data tables, particularly a MAC address.

[0067] In the next step, the user selects the offered continuation of the playback
at time position 0:73:05 from the notebook 121 in the living room. The TV set 140 in the
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bedroom knows from the operation history data table and the device data table, as men-
tioned before, the network ID, the logical and the new physical address of the notebook
121 in the living room and the time stamp. The TV set 140 in the bedroom now activates

an Ethernet channel to the living room notebook device 121.

[0068] Once the Ethernet channel from the TV set 140 to the notebook 121 in
the living room is activated, the streaming of audio and video can be started from an
application, for example DLNA (Digital Living Network Aligns). Any other conceivable
application can start the streaming from the notebook device 121 in the living room to the

TV set 140 in the bedroom via an Ethernet channel.

[0069] As a result of this rerouting of the audio and video stream, a respective
data record is generated by the two involved network devices 121, 140 and is added to the

operation history data table, as shown in Fig. 4.

[0070] It is to be noted that this is just an illustrative example how to use the
mentioned data tables. This example could for example be improved by using any user
recognition process for identifying the user who has operated the network devices. If for
example the TV set 140 in the bedroom recognizes that the same user has switched on the
TV set 140 who has stopped the playback in the living room before, the TV set 140 could
use this information for automatically rerouting the audio and video stream from the living

room to the bedroom without waiting for a user selection.

[0071] Several user recognition processes are conceivable, for example a face

recognition or special remote commander devices with identification tags.

[0072] With respect to Figs. 1 and 2, a particular streaming scenario has been
described. However, other scenarios are of course also possible using more than two
network devices for streaming. Assuming a streaming from said top box 141 of sub-

network 14 to TV set 120 of sub-network 12, set-top box 141 streams to proxy 140 (TV set
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140) via HEC, proxy 140 streams to proxy 122 via Ethernet and proxy 122 streams to TV
set 120 via HEC.

[0073] The example described above refers to the playback of the content stored
on the laptop 121. However also if the user is watching a TV program via a set-top box or
an internal tuner of a TV set, this operation is also registered in the operation history data
table. In this case in the column "Operation" the TV program information is stored, for
example by program number (e.g. 15) and program ID (e.g. BBC1) or frequency or

channel number.

[0074] With respect to Fig. 5, a portion of a network device, here the TV set 120
of the sub-network 12, is shown in form of a block diagram. The TV set 120 comprises a
controller which is indicated with reference numeral 30. A memory or storage element is
coupled with the controller and is indicated with reference numeral 32. As to establish
communications with other network devices, a HDMI interface 34 is provided and also

coupled with the controller 30.

[0075] In order to receive commands from a remote commander, a remote con-

trol receiver 36 is provided.

[0076] Finally, the TV set 120 comprises for example an LCD display 38 and a

camera unit 40 which is for example used for face recognition.

[0077] The controller 30 comprises a HDMI network controller 42 which is
coupled with the HDMI interface 34 and which implements all the functions specified in
the HDMI specification (for example version 1.4).

[0078] The controller 30 further comprises a detecting unit 44 which detects all
the user commands input via the remote commander or directly via any hardware buttons.

The command event detected by the detecting unit 44 is supplied to a generating unit 46
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which is adapted to generate a data record for the operation history data table mentioned
above. This data record generated by the generating unit is supplied to the storing unit 48
which serves to store this data record in the respective operation history data table stored in

the memory 32.

[0079] The information stored in the operation history data table as well as in the
device data table is evaluated by an evaluation unit 50 which supplies the result to an
operation option unit 52. This unit 52 is adapted to provide the user with the selectable

command options presented on the LCD display 38 by means of the graphical interface 54.

[0080] The device data table is built up and maintained by a database generating
unit 58 and is synchronized with other device data tables via a synchronization unit 60. As
well, this synchronization unit 60 synchronizes the operation history data table with other

network devices.

[0081] It is to be noted that this is an exemplified structure of a part of a network

device, only. The units may be provided in hardware and/or software.

[0082] The invention has been illustrated and described in detail in the drawings
and foregoing description, but such illustration and description are to be considered
illustrative or exemplary and not restrictive. The invention is not limited to the disclosed
embodiments. Other variations to the disclosed embodiments can be understood and
effected by those skilled in the art in practicing the claimed invention, from a study of the

drawings, the disclosure, and the appended claims.

[0083] In the claims, the word "comprising" does not exclude other elements or
steps, and the indefinite article "a" or "an" does not exclude a plurality. A single element or
other unit mayfulfill the functions of several items recited in the claims. The mere fact that
certain measures are recited in mutually different dependent claims does not indicate that a

combination of these measures cannot be used to advantage.
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[0084] A computer program may be built in the firmware of a network device,
or it may be stored / distributed on a suitable non-transitory medium, such as an optical
storage medium or a solid-state medium supplied together with or as part of other hard-
ware, but may also be distributed in other forms, such as via the Internet or other wired or

wireless telecommunication systems.

[0085] Any reference signs in the claims should not be construed as limiting the

scope.



WO 2013/045467 PCT/EP2012/068910
21

CLAIMS

1. Network device for a home entertainment network comprising

a network controller adapted to provide Ethernet communication capability, HEC,
and CEC, consumer electronics control, communication capability, and

a database generator unit adapted to generate a database containing

- information about a network device of said home entertainment network, and

- a unique identifier of the respective network device.

2. Network device of claim 1, wherein said unique identifier is a MAC address

assigned to the network controller.

3. Network device of claim 1 or 2, wherein said information comprises a network
address.
4, Network device of claim 1, 2 or 3, wherein said information comprises information

about an operation of said network device tasked by a user.

5. Network device of claim 1, 2, 3 or 4, wherein said information comprises informa-

tion about preferences assigned to said network device.

6. Network device of claim 4, comprising

a detecting unit adapted to detect each device operation tasked by a user of the
network device;

said generator unit adapted to generate a data record on the basis of the detected
device operation, and

a storage unit adapted to store the data record in the database.
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7. Network device of claim 6, wherein the data record comprises a network address of
the network, an indication of the operation detected and the date/time the operation was

detected.

8. Network device of claim 7, wherein the data record comprises the network address

of the network devices within the network being involved in the operation.

9. Network device of claim 7 or 8, wherein the network address comprises an address
according to the HDMI specification and a sub-network identifier identifying the sub-

network, which the network device is part of, within the network.

10.  Network device of any of claims 1 to 9, comprising
an evaluation unit adapted to evaluate the database, and
an operation option unit adapted to provide operation options in response to the

evaluation of the database.

11.  Network device of any of claims 4 to 10, wherein the data record further comprises

information about the user tasking the operation.

12. Network device of claim 11, comprising a user identification unit adapted to

identify a user.

13.  Network device of claim 12, wherein said user identification unit comprises a

camera unit and a face recognition unit.

14.  Network device of any of claims 1 to 13, comprising a synchronization unit adapted
to synchronize the database with respective other databases of other network devices

within the network.
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15.  Network device of claim 14, wherein the synchronization unit uses the Ethernet or

CEC communication capability for synchronizing.

16.  Network device of any of claims 1 to 15, wherein the network device is one of a TV
set, a Blu-ray player, a DVD device, an AV receiver, a video recorder device, an MP3
player, a personal computer, a mobile device (PDA), a smart phone, a tablet or any other

device connected to the home entertainment network.

17.  Home entertainment network comprising at least two network devices as defined in

any of claims 1 to 16.

18.  Data table stored in a memory of a network device as defined in any of claims 1 to
16, comprising first information indicating an operation of a particular network device
(source), second information indicating the network address of said particular networkde-
vice, third information indicating the time and date of the operation and fourth information

indicating a unique identifier of said network device.

19.  Data table of claim 18, wherein said unique identifier is a MAC address.

20.  Method for controlling and re-routing audio, video and data streams in a home
entertainment network, comprising the step of:

generating a database containing

- information about a network device of said home entertainment network, and

- a unique identifier of the respective network device.

21.  Method of claim 20, wherein said unique identifier is a MAC address of the respec-

tive network device.

22.  Method of claim 20 or 21, wherein said information comprises a network address.
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23. Method of claim 20, 21 or 22, wherein said information comprises information

about an operation of said network device tasked by a user.

24. Method of claim 20, 21, 22 or 23, wherein said information comprises information

about preferences assigned to said network device.

25.  Method of claim 23, comprising the steps of:
detecting an operation of a network device tasked by a user,
generating a data record on the basis of the detected network device operation, and

storing said data record in said database.

26. Method of claim 25, wherein the data record is filled with a network address of the
network device, a MAC address of said network device, an indication of the operation

detected and the date and time the operation was detected.

217. Method of claim 26, wherein the data record is filled with the network address of

each network device being involved in the operation within the network.

28.  Method of any of claims 20 to 27, comprising the steps:
evaluating the database, and

providing operation options in response to the evaluating step.

29.  Method of any of claims 20 to 28, comprising the step of synchronizing the data-
base of a network device with respective databases of other network devices within the

network.

30.  Method of any of claims 20 to 29, comprising the step of:
re-routing an audio, video and/or data stream from one network device to another network

device on the basis of the data stored in the database.
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31.

32.

33.

34,

25

Method of any of claims 20 to 30, comprising the step of:
presenting the user a list of network devices for selection as a source or sink

network device for streaming, the list being generated on the basis of the database.

Method of any of claims 20 to 31, comprising the step of:

identifying a user tasking an operation.

Method of claim 32, comprising the step of
adding further information to the database, the information containing information

identifying the user.

Method of any of claims 32or 33, comprising the step of:

providing operation options based on the user identification.
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Device Datatable
2011-02-10:
Date & time Logical Address Physical Network MAC Address
Address ID
10.2.2011 17:00 | O (TV 120) 0.0.0.0 A 01-01-01-01-01-aa
10.2.2011 17:00 | 4 (Playback Device 121) | 1.0.0.0 A 01-01-01-01-01-bb
10.2.2011 17:00 | 8 (Playback Device 122) 2.0.0.0 A 01-01-01-01-01-cc
10.2.2011 20:00 | O (TV 140) 0.0.0.0 B 01-01-01-01-01-dd
10.2.2011 20:00 | 4 (Playback Device 141) 1.0.0.0 B 01-01-01-01-01-ee
10.2.2011 20:00 | O (TV 180) 0.0.0.0 C 01-01-01-01-01-ff
10.2.2011 17:00 | 4 (Playback Device 181) | 1.0.0.0 C 01-01-01-01-02-aa
10.2.2011 17:00 | 8 (Playback Device 182) | 2.0.0.0 C 01-01-01-01-02-bb
10.2.2011 17:00 | 0(TV 160) 0.0.0.0 D 01-01-01-01-02-cc
10.2.2011 17:00 | 4 (Playback Device 161) | 1.0.0.0 D 01-01-01-01-02-dd
10.2.2011 17:00 | 8 (Playback Device 162) 2.0.0.0 D 01-01-01-01-02-ee
Fig. 3a
2011-02-11:
Date & time Logical Address Physical Network MAC Address
Address iD
10.2.2011 17:00 | 0(TV 120) 0.0.0.0 A 01-01-01-01-01-aa
11.2.2011 17:00 | 4 (Playback Device 121) | 3.0.0.0 A 01-01-01-01-01-bb
10.2.2011 17:00 | 8 (Playback Device 122) 2.0.0.0 A 01-01-01-01-01-cc
10.2.2011 20:00 | O (TV 140) 0.0.0.0 B 01-01-01-01-01-dd
10.2.2011 20:00 | 4 (Playback Device 141) | 1.0.0.0 B 01-01-01-01-01-ee
10.2.2011 20:00 | O (TV 180) 0.0.0.0 Cc 01-01-01-01-01-ff
10.2.2011 17:00 | 4 (Playback Device 181) | 1.0.0.0 C 01-01-01-01-02-aa
10.2.2011 17:00 | 8 (Playback Device 182) 2.0.0.0 C 01-01-01-01-02-bb
10.2.2011 17:00 | O(TV 160) 0.0.0.0 D 01-01-01-01-02-cc
10.2.2011 17:00 | 4 (Playback Device 161) | 1.0.0.0 D 01-01-01-01-02-dd
10.2.2011 17:00 | 8 (Playback Device 162) | 2.0.0.0 D 01-01-01-01-02-ee

Fig. 3b
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Operation History Datatable
Date & Source Sink Operation | Time UserlD
Time Stamp
10.2.2011 LA:8; PA:1.0.0.0 LA:0; PA:0.0.0.0 playback 0:00:00 Usert
20:30-21:45 | NwiD: A NwiD: A
MAC: MAC:
01-01-01-01-01-bb | 01-01-01-01-01-aa
(Device 121) (TV 120)
10.2.2011 LA:8; PA:1.0.0.0 Stop 0:73:05 User1
21:43 NwiD: A playback
MAC:
01-01-01-01-01-bb
(Device 121)
10.2.2011 LA:0; PA:0.0.0.0 standby Usert
21:45 NwiD: A
MAC:
01-01-01-01-01-aa
(TV 120)
11.2.2011 LA:8; PA:3.0.0.0 LA:0; PA:0.0.0.0 playback 0:73:05 Usert
20:00 NwiD: A NwiD: B
MAC: MAC:

01-01-01-01-01-bb
(Device 121)

01-01-01-01-01-dd
(TV 140)

Fig. 4
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