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(57) Abstract: The different advantageous embodiments provide a system and method for
transmitting messages. In one advantageous embodiment, a system comprising a number of
transceiver units, a first computer system, and a second computer system is provided. The
number of transceiver units are configured for use in a cabin of a vehicle, each of the num-
ber of transceiver units being configured to receive a number of messages and transmit the
number of messages to a subsequent transceiver unit, wherein the subsequent transceiver
unit is identified based on a physical position of each of the number of transceiver units to
one another. The first computer system is configured for use in the cabin, the first computer
system receiving the number of messages on a first number of physical network media and
transmitting the number of messages over a first wireless communications link to a first
transceiver unit in the number of transceiver units.
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ADDRESS ALLOCATION IN AIRCRAFT NETWORK

BACRGROUND

-

(0001 The subiect matter described hevsin relates generally

to vehicles and in particular to processing messgagesg in data

procesaing systems in vehicles. More apecifically, the present
disclogure relates to a system and methods for transwmitting

messages within a vehicl

¢

(60021 Networks are freguently used to transmit data between
computer gystems on airvcraft. Multiple networks may be
installed in the same aircraft. For example, an airvcraft wmay
have a network for controlling environmental systems, a network
for oxygen deployment, or a network for cabin lighting and other
guitable networks. However, the multiple networks may use
different physical mediums. A phygical medium iz the real-world
subsgtance used to transmit and receive data between the cowmputer
systems. For example, Ethernet ig a commonly used physical
medium.

(0003} Many networks use a wire to carry data from one
computer gvstem to ancther. In such networks, wires may be run
to connect to the network. For

to locations that a user desire

[44]
[44]

example, wiring may extend through the cabin of an aircraft to
connect components in different locaticns of the aircraft. 1
some examples, the wires extend through the cabin above the
pagssenger seating area. In such exampleg, the wires may not be
vigible from the pasgsengeyr seating arvea of the cabin becauge the
wires are hidden behind panels. The wires may connect devices
in the front of the cabin to devices in the rear of the cabin.
Additiconally, the wires may connsct devices that are located in

the passenger seating arvea.

(00041 Changes may be made to the network as well. Wires nmay
be added to connect additional physical posgitions and/or
computer gystems. Adding an additional location and/or computer

1
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system to the network comprises installing and connecting an
additional wire to the network. Changes are often made to the
network when the passenger cabin of the aircraft ig
reconfigured. Reconfiguring the passenger cabin of the aircraft

includes moving pagsenger seats.

(00051 Likewise, it may be desirable in some examples Lo
remove a connection to the network from a particular physical

position and/or computer gystem. In such examples, the wire may
be disconnected from the network and/or removed from the
physical position.

(00061 When congtructing an airvcraft, wiring for networks may
be installed in the alrcraft for future use. Such wiring is
referred to asg provisional wiring. In other words, wirving may
extend to locations in the aircraft but not connect to a device.
The wiring may be connacted to a number of devices if the
configuration of the passenger cabin is changed in the future.
The wiring installed for future use adds to the weight of the
aircraft and reduces fuel =sconomy as copposed to an aircraft
without the unused wiring.

(00071 Alternatively, 1f the configuraticon of the passenger
cabin is changed and wiring ig not present in the new location
of devices previously connected to the network, wiring ig added
to the aircraft to connect devices at the new location. Panels
are removed, wiring ig added and/or extended, and new connectors
are installed to connect the devices to the network. Removing
panels, extending wiring, and designing and installing
connectors add to the time taken and the cost of changing the
configuration of the passenger cabin.

[ooogl Accordingly, it would bhe advantageousg to have a method
and system which takes into account one or more of the igsues

digscusged above as well ag pogsibly other issues.
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SUMMARY
(00081 The different advantagscus embodiments provide a

syatem and method for transmitting messgages. In one
advantageous embodiment, a sygtem compriging a number of
transceiver units, a fivst computer system, and a gecond

computer gystem ig provided. The number of transceiver units

"

are configured for use in a cabin of a vehicle, each of the

o

number of transceilver units being configured to receive a nunmber
of meggages and transmit the nunmber of mesgsages Lo a subseguent
transceiver unit, wherein the gubseguent transceiver unit is
identified based on a physical position of the each of the
number of transceiver units to one ancother. The first computer
system is configured for use in the cabin, the first computer
gyatem being configured to receive the number of meggages on a
first number of physical network media and transmit the number
of mesgages over a first wireless communications link to a fivst
transceiver unit in the number of transceiver units. The second
computer system is configured for use in the aircyvaft cabin, the
gsecond computer gyatem being configured to veceive the number of
messages over a second wireless communications link from a
second transceiver unit in the number of transceiver units, the
gecond compuber gystem being further configured Lo transmit the
number of measages received over the second wireless
communications link on a second number of phyvsical network media
corresponding to the first number of physical network media.
(00101 The different advantagsous embodiments also provide a

method of tranamitting messages. A number of megsages ave
received, by a first computer system configured for use in a
cabin of a vehicle, on a first number of physical network media
and transmit the number of messages over a first wireless
communications link to a first transceiver unit in a number of
transceiver units. The number of messages are received by the

number of transceiver units configured for use in the cabin, and

e8]
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transmit the number of messages to a subseguent transceiver
unit, wherein the subgequent trangceiver unit is identified
based on a physical pogition of the each of the number of
transceiver units to one another. The number of messages are
received, by a second computer system configured for use in the
cabin, over a second wireless communications link from a secon
transceiver unit in the number of transceiver units, wherein the
aacond computer asystem transmits the number of messages received
over the second wirelegs communications link on a second number
of physical network media corresponding to the first number of
physical network media.

(00113 The different advantageocus embodiments also provide a
system comprising a first computer system and a sgecond computer
system. The first computer system 1s configured to receive a
number of messages on a firvst number of physical network media
and tranamit the number of mesgages from the firat number of
physical network media on a medium different than the fivst
number of physical network media. The second computer system is
configured to transmit the number of messages on a second number
of physical network media in response to receiving the number of
messages on the mediun, wherein each of the number of messages
is transmitted on a first physical network medium in the secon
number of physical network media corresponding to a second
physical network medium in the first number of phygical network
media on which each of the number of messages wag received at
the first computer system.

(066121 The features, functiong, and advantages can be
achieved independently in varioug embodimentg of the presgent
disclogure or may be combined in yvet cother embodiments in which
further details can be seen with reference to the following

degcription and drawings.
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BRIEF DEBCRIPTION OF THE DRAWINGS

(00131 The novel features believed characteriatic of the
advantageous embodiments are set forth in the appended claims.
The advantagecus embodiments, however, as well as a preferred
mode of use, further cobiectiveg and advantages thereof, will
beat ke understood by reference to the following detailed
description of an advantageous embodiment of the present
disclosure when read in conjunction with the accompanying
drawings, wherein:

(00143 Figure 1 is an illiustration of an aircraft
manufacturing and service method in which an advantageous
embodiment may be implemented;

(0015} Figure 2 is an illiustration of an aircraft depicted in
accordance with an advantageous embodiment;

(0016} Figure 3 is an illustration of a block diagram of a
data processging sysatem depicted in accordance with an
advantageous embodiment;

(0017} Figure 4 is an illiustration of a kblock diagram of a
transmission environment depicted in accordance with an
advantagecus embodiment;

(o018} Figure 5 is an illustration of an aircraft cabin
depicted in acceordance with an advantageous embodiment;

(60181 Figure 6 ig an illustration of passenger gervice units
depicted in accordance with an advantageous embodiment;

[0020] Figure 7 is an illustration of passenger service units
depicted in accordance with an advantageousg enmbodiment;

(0021} Figure 8 ig an illustrvaticn of a porticn cof a cabin at
a filrst point in time for identifving addresges depicted in
accordance with an advantageoug embodiment;

(0022} Figure % is an illustration of a portion of a cabin at
a second point in time for identifving addresges depicted in

accordance with an advantageous embodiment;

o



(€3]

20

WO 2011/133273 PCT/US2011/029197

(00231 Figure 10 is an illustration of a portion of a cabin

at a third point in time for identifving addresseg depicted in
accordance with an advantageous embodiment;

(00241 Pigure 11 is an illustration of a portion of a cabin

at a fourth point in time for indentifyving addresses depicted in

accordance with an advantageousg enmbodiment;

[0025] Figure 12 is an illustration of a porticon of a cabin

at a fifth point in time for identifving addresses depicted in

accordance with an advantageoug embodiment;

(0028} Figure 13 is an illustration of a portion of a cabin

at a sixth point in time for identifyving addregses depicted in

accordance with an advantageoug embodiment;

(60271 Figure 14 ig an illustration of a porticn of a cabkin

at a seventh point in time for identifving addresseg depicted in

accordance with an advantageous embodiment;

[goz28l Figure 185 is a flowchart <of a procesg for transmitting
eagages in accordance with an advantagecus embodiment;

(00291 Figure 16 is a flowchart of an additional process for

cransmitting messages in accordance with an advantageous

embodiment; and

(00301 Figure 17 is a flowchart of a process for identifyving

an address for each transceiver unit in accordance with an

advantagecus embodiment.
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DETAILED DESCRIPTION

(00311 Referring more particularly to the drawings,
embodiments of the disclosure may be described in the context of
aircraft manufacturing and service method 100 as shown in Figure
1 and aircraft 200 as shown in Figure 2. Turning first to
Figure 1, an illustrvaticn of an aircraft manufacturing and

gaervice method is depicted in accordance with an advantageou

if

embodiment . During pre-production, aircraft manufacturing and
gaervice method 100 may include specification and design 102 of
aircraft 200 in Figure 2 and material procurement 104.
(00321 During production, component and subassembly
manufacturing 106 and system integration 108 of aircraft 200 in
Figure 2 takes place. Thereafter, aircraft 200 in Pigure 2 may
go through certification and delivery 110 in order to be placed
in gervice 112. While in gervice by a customer, aircraft 200 in
Figure 2 iz gcheduled for routine maintenance and service 114,
which may incliude modification, reconfiguration, refurbishment,
and other maintenancs or service.
(0033} In some advantagecus embodiments, components arve
ingtalled abeoard the aircraft during system integration 108,
The components include any combination of a number of computer
gystems, a number of transceiver unitg, a number of network
media or other suitable components. Installing the components
compriges positioning the components in advantageous locations
aboard the aircraft. For example, the components may be
ingtalled guch that a computer system ig located at the front of
a column of passenger seats, a computer system ig located behind
: =

the column of passenger sgeats, and a transceiver unit is located

{

above each row of passenger geats in the column.

[0034] In other advantageous embodiments, components are
ingtalled abeoard the aircraft during maintenance and service
114. In such advantageous embodimentsg, panels in the cabin may
be moved, added, replaced, or removed. During maintenance and

=y
!
i
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service 114, wiring may be removed from the aircraft in order to
reduce the weight of the aircraft. Panels with wireless
communication linkg may be installed to replace the wiring.
Installing the panels with wireless communication links avoids
the cost and time of installing and moving additional wiring in
future passenger seating changes.

[00358] In thege examples, “a number of” an item means one ov
more of the item. For example, “a number of transceiver units”
means one oY morse trangceiver units.

(00381 Bach of the procesges of aircraft manufacturing and
service method 100 may be performed or carried cut by a system
integrator, a third party, and/or an operator. In these
examples, the operator may be a customsr. For the purposes of
this description, a system integrator may include, without
limitation, any number of aircraft manufacturers and major-
aygtem subcontractors; a third party may include, without
limitation, any number of wvendors, subcontractors, and
gsuppliesrg; and an operator may be an airline, leasing company,
military entity, service organization, and SO on.

(00371 With reference now to Figure 2, an illustratiocon of an
aircraft is depicted in which an advantageous ewmbodiment may be
implemented. In this example, airvcraft 200 is produced by
aircraft manufacturing and service method 100 in Figure 1 and
may include airframe 202 with a plurality of systems 204 and
interior 206. Examples of gystems 204 include one or more of
propulsion system 208, electrical system 210, hydraulic system
212, and envirommental system 214. Any number of other systems

may be included. Although an aercapace example is shown,
different advantageous embodiments may be applied to other
industries, such ag the automotive industry.

(00381 Systems and methods embodied herein may be employved
during at least one of the stages of aircrafit manufacturing and
gervice method 1080 in Figure 1. Ag described, some advantageous

erbodiments may be installed, configured, maintained, replaced,

8
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and/or removed during componsnt and subasgsenbly manufacturing
106. However, other advantageous embodiments may be installed,
configured, maintained, replaced, and/or removed during a number
of other stages in aircraft manufacturing and service method
100.

[0039] Additionally, components of the gystem and methods
embodied herein may be installed, configured, maintained, and/or
replaced in interior 208 and/or removed from interior 206.
However, the components may alsc be located in other portions of
aircraft 200.

(00401 As used hervein, the phrase “at least one of”, when
used with a list of items, means that different combinations of
one or more of the listed items may be used and only one of each
item in the list may be needsad. For example, “at least one of
item A, item B, and item C* may include, for example, without
limitation, item A ovr item A and item B. This example also may
include item &, item B, and item C or item B and item C.

[0041] In cne illustrative example, components oy
subassemblies produced in component and subassembly
manufacturing 106 in Figure 1 may be fabricated or manufactured
in a manner siwmilar to components or subassenmblies produced
while airvcraft 200 ig in service 112 in Figure 1. Ag vyet
another example, a number of system embodiments, method
enbodiments, or a combination thereof may be utilized during
production stages, such as component and subassgembly
manufacturing 106 and system integration 108 in Pigure 1. A
number, when referring to itemg, means “one or more items”. For
example, a “number of aystem embodiments” ig one or more system
enbodiments. A number of aystem embodiments, method embodiments,
or a combination therecf may be utilized while airvcraft 200 ig in
gervice 112 and/or during maintenance and service 114 in Figure
1. The use of a number of the different advantageous embodiments
may substantially expedite the agsenmbly of and/or reduce the cos

of aircraft 200.
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(060423 Turning now to Figure 3, an illustration of a diagrar
of a data processing system 18 depicted in accordance with an
illustrative embodiment. In this illustrative example, data
procegaing system 300 includes communicationg fabric 302, which
provides communicationg bhetween processor unit 304, memory 306,
pergistent storage 308, communications unit 310, input/output
{(1/C) unit 312, and display 314.

(00431 Procegaor unit 304 serves to execute instructions for
software that may be loaded into memory 3086. Processor unit 304
may be a number of processore, may be a multi-processor core, oOF
aome other type of processor, depending on the particulay
implementation. A number, as used herein with reference to an
item, means one Oov more items. Further, processor unit 304 may
be implemented using a number of heterogenecus processcor systems
in which a main processeor ig present with secondary processors on
a gingle chip. As another illustrative example, processor unit
304 may be a symmetric multi-processor syatem containing multiple
processors of the same type.

(00441 Memory 306 and pevsistent storvage 308 are examples of
gtorage deviceg 316. A gtorvage device 1g any piece of hardware
that is capable of storing information, such as, for example,
without limitation, data, program code in functional form,
and/or cother suitable informaticon either on a temporary basisg
and/or a permanent basis. Memory 306, in these examples, may
be, for example, a rvandom access memory or any other suitable
volatile or non-volatile storage device. Persgistent storage 308
may take variocus forms depending on the particular
implementation. For example, persistent storage 308 may contain
one oy more components or devices. For example, pervsistent
gtorage 308 may be & hard drive, a flash memcry, a rewritable
optical disk, a rewritable magnetic tape, or some combination of
the above. The media used by persistent storage 308 also may be
removable. For example, a removable hard drive may be used for
persistent storage 308.

i0
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[0045] Communications unit 310, in these examples, provides
communicationg with other data procegsing svgtemg or devices.
In these examples, communications unit 310 is a network
interface card. Communicaticons unit 310 may provide
communiications through the uge of sither or both physical and
wirelegs communicationg links.

(0046} Input/output unit 312 allows for input and cutput of
data with other deviceg that may be connected to data procesging
syatem 300. For example, input/output unlt 312 may provide a
connection for uger input through a keyboard, a mouse, and/or
gome other suitable input device. Furtheyr, input/output unit
312 may gend output £ & printer. Digplay 314 provides a
mechanism te display information to a user.

(00471 Instructions for the operating system, applicationsg,
and/or programs may be located in storage devices 316, which are
in communication with processor unit 3084 through communications
fabric 302. In these illustrative examples, the instructions
are in a functiocnal form on persistent storage 308. Thege
ingtructions may be loaded into memory 308 for execution by
procegsor unit 304. The processes of the diffevent embodiments
may be performed by processor unit 304 using computer
implemented instructions, which may be located in a memcory such

as memory 306,

(0048} Thege ingtructions are referred to as program code,
computer usable program code, or computer readable program code

that may be read and executed by a processor in procegsor unit
304. The program code in the different embodiments may be
embodiaed on different physgical or computer readable gtorage
media guch as memcry 386 or persistent storage 308.

(00491 Program code 318 isg located in a functional form on
computer readable media 320 that is selectively removable and
may be loaded onto or transferred to data processing system 300
for execution by processor unit 304. Program code 318 and
computer readable media 320 form computer program product 322 in

i1
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thesge examples. In one example, computer readable media 330 may
be computer readable storage medium 324 or computer readable
signal medium 326. Computer rveadable storvage medium 324 may

include, for example, an optical or magnetic disc that is

(€3]

inserted or placed into a drive or other device that is part of

pergistent storage 308 for transfer onto a storage device, sguch

as a hard drive that is part of persistent storage 308.

Computer rveadable gtorvage medium 324 also may take the form of a

pergistent storage, such as a hard drive, a thumb drive, or a

10 flash mewmory that is connected Lo data processing system 300.

In some instances, computer readable storage medium 324 may not
be removable from data procegsing syvstem 308. In thege
illustrative examples, computer readable storage medium 324 is a
non-transitory computer readable storvage medium.

15 (005G} Alternatively, program code 318 may be transferred to
data processing system 300 using computer readable signal medium
326. Computer readable signal medium 326 may be, for example, a
propagated data signal containing program code 318. For
example, computer readable signal medium 326 may be an electro-

20 magnetic signal, an optical gignal, and/or any other suitable
tyvpe of signal. These signals may be transmitted over
communications links, such as wireless communications links,
optical fiber cable, coaxial cable, a wire, and/or any other
auitable type of communications link. In other words, the

25  communications link and/or the connection may be physical or
wirelegs in the illugtrative examples.

(0051} In some illustrative embodiments, program code 318 may
be downloaded over a network to persistent storage 308 from
ancther device or data procesgging system through computer

20 readable signal medium 326 for use within data procesgsing aystem

300. For instance, program code stored in a computer readable

atorage medium in a server data procesging system may be

downlcoaded over a network from the server to data processing
aygtem 30608. The data processing svgtem providing program code

i2
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318 may be a sexver cowputer, a client computer, or gome other
device capable of storing and transmitting program codes 318.
(00081 The different components 1llustrated for data
procegaing system 3008 are not meant to provide architectural
limitations to the manner in which different embodiments may be
implemented. The different illustrative embodiments may be
implemented in a data processing system including components in
addition to or in place of thoge illustrated for data processing
syatem 300. Other components shown in Figure 3 can be varied
from the illustrative examples shown. The different embodiments
may be implemented using any hardware device or sygtem capable
of executing program code. As one example, the data processing
system may include organic componentsg integrated with inorganic
comgpgonents and/or may be comprised entirely of organic
components excluding a human being. For example, a storage
device may be comprised of an organic semiconductor.

(00521 Az anocother example, a storage device in data
processing system 300 is any havdware apparatug that may store
data. Memory 306, pergigstent storages 308, and computer readable
media 320 are sxamples of storage deviceg in a tangible form.
[0053] In another example, a bhus system may be used Lo
implement communications fabric 302 and may be comprised of one
or more buseg, such asg a system bus or an input/output bus. Of

courae, the bug aystem may be implemented usging any suitable

n

type of architecture that provides for a transfer of data
between different components or devices attached to the bus
system. Additicnally, a communications unit may include one or
more devices used to transmit and receive data, such az a modem
or a network adapter. Further, a memory may be, for example,
memory 308 or a cache, such as a cache found in an interface and
memory controller hub that may be pregent in communications fabric
302,

[0054] The different advantageous ewmbodiments recognize and
take into account a number of different considerations. For

i3
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example, the different advantageous sembodiments recognize that
aircraft commonly have a number of networks. The number of
networks take the form of different physical media. For
exanple, the aircraft mayv be eguipped with two Ethernet

networks, a controller area network (CAN) bus network, and a

(€3]

discrete signal network. Each network may ke used for a
different purpose. For example, a CAN bus network may be used
to monitor the health of oxygen distribution sgvstems.
Components of the oxygen distribution systems are located in

10 passenger service units. The passenger gervice unitsg are
located above each row of passenger seats on the aircraft.
(0055} The different advantageocus ewmbodiments also recognize
and take into account that the passengsry gervice units above
pach row of pagsenger sgeatsg may be moved and/cor reconfigured

15  during the operational life of the aircraft. For example, the
passenger gervice units may be moved when a new seating plan is
used in the aircraft. In other words, a new seating plan
changes the pitch betwsen geats. The pitch isg the space between
gseats in a column. The seating plan may be changed to allow for

20 more geats to be ingtalled in the aircraft. Alternatively, the
aeating plan may be changed to allow for each seat to be
surrounded by additional space. Pasgenger gervice units may be
connected to the networks in the aivcraft using a number of
wires.

25 [0056] The different advantageous ewmbodiments recognize and
take into account that the number of wires may not have extra
wire to allow a connection to the pasgssenger service panel to be
moved without reworking the number of wires and/or the
connection to the passenger service panel. In some examples, a

30 new connector must be designed and/or wires must be rerun from
another location. Reworking the wiving in the aircraft is
disadvantageous because this procegs increases the cost of
changing the seat plan on the aircraft. Alternatively,
additional wire may be installed during the initial

14
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configuration of the aircraft. Installing additional wire
during initial configuration <f the airvcraft is disadvantagecus,
however, because the extra cable adds weight to the airvcraft and
decreasges fuesl economy.

[0057] The different advantagecous embodiments also recognize
and take into account that wirelesg communication between the
paasenger service units and the networks on the aivcraft allow
the passenger gervice unitsg to be moved during a sgeat plan

change without reworking wiring and/or connectors.

(0058} Thug, the different advantagecus embodiments provide a
avstem and method for transmitting mesgages. In one

advantageous embodiment, a sgystem comprising a number of
trangceiver unitg, a firset computer gystem, and a second
computer system is provided. The number of transceiver units
are configqured for uge in a cabin of an ailrcraft, each of the
numbear of transceiver unitg being configured to receive a number
of mesgages and transmit the number of messages to a subseguent
trangceiver unit, wherein the gubsequent transcelver unit is
identified based on a physical position of the each of the
number of transceiver units to one ancther. The fivst computer
avstenm iz configured for use in the cabin, the first computer
system being configured to receive the number of messages on a
first number of physical network media and transmit the number
of mesgages over a firsgt wireless communications link to a firvst
transceiver unit in the number of transceivey units. The aecond
computer gystem ig configured for use in the aircraft cabin, the

iy

gecond computer gsvgtem keing configured to receive the number of

mezgages over a gecond wireless communications link from a
gacond transcelver unit in the number of transceiver unitsg, the

A

second computer system being further configured to transmit the
number of megsages recelived over the sgecond wirelesgs
communications link on a gecond number of physical network media

corresponding to the first number of physical network media.
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Turning now to Figure 4, an illustration of a

transmission environment 1is depicted in accordance with an

advantageoug emiodiment.

Trangmisgion environment 400 may be

implemented in aircraft 200 in Pigure 2.

(00801
includes

may also

networks.

building
[0061]

alrcraftt

In theze exampleg, transmisgion environment 400

402. 400

aircraft Of course, transmigsion snvironmant

contain other vehicles or contain

For example, transmission envirvonment may comprise a
and/cr an automobile.
Howevear,

Aivcraft 402 iz digcoussed in these examples.

402 is a non-limiting example of a vehicle in

i

accordance with an advantageous embodiment. Other vehicles may

be used in addition to ov in place of alvcraft 402. A wvehicle,
as uged herein, is a device used for transporting people and/or
chijecta. For example, the vehicle may be a bus, a train, a

boat, or any cother suitable vehicle that has seats configured in

rowsg and/or columns.

[0062] Cabin 404 is pregent within alrcraft 402. Cabin 404

is an area suitable for humans or cbjects to be present during

operation of the aircraft. Cabin 404 consists of any

combination of a passengery cabin, a cockpit, and a cargo bay.

In this advantageous embodiment, cabin 4084 containg number of

physical network media 406, computer system 408, wireless
communications link 410, seats 412, computer system 414, and
number of physical network media 416.

[0063] Number of phvsical network media 406 make up a number
of networks present in cabin 404. The networks arve used for
communications between systemsg onboard aircraft 402. In these

examples, number of physical network media 406 comprise Ethernet

media 418, CAN bus media 420, and digcrete signal media 422.

CAN bus media is a contyvoller area network bus. Discrete signal

media 422 is a media on which a voltage on the media is varied

such that the changes in voltage are recognized by devices on

discrete zignal media 422. Of course, number of physical

-
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network media 4086 may consist of additional and/or different
types of media.
[0064] Number of physical network media 406 are connected to
computer gystem 408. Computer svstem 408 ig a data processing

5 avsten. Computer syatem 408 may be an example iwmplementation of
data procesgging system 300 from Figure 3. Of course, some
componentsg from data processing gystem 300 may not be pressent in

computer sgystem 4908 and/or additional components may be present

in computer gystem 408. Computer system 408 iz configured to
10 gend and receive data using wireless comnunications link 410.

L0065] Wireless communicationg link 410 is a substance

through which sgignals can travel. Wireless communications link

410 is a part of a network. In these examples, however,
wireless communications link 410 ig a different type of media

15  than number of physical network media 406. For example, number
of physical network media 406 may comprise Ethernet media 418,
CAN bus media 420, and digcrete gignal media 422, while wireless
communications link 410 isg infraved link 424. Number of panels
426 are assocliated with seats 412.

20 (0086} A first component is conaidered to be associated with
a second component by being secured to the second component,
bonded to the gecond component, fastened to the second
component, and/or connected to the second component in some
other guitable manner. The first component algo may be

25  connected to the second component through using a third
component. The first component is also considered to be
asgociated with the second component by being formed asg part of

and/or an extension of the second component.

(00671 In these examples, seats 412 are positioned in rows,
30 guch aas row 464. Row 464 containg number of geatg 462. Nunmber
of pansls 426 are located above number of seats 4862 such that a

panel corrvesponds to nunber of sesats 462 asgociated with the

panel. Row 464 ig a part of column 4690. Column 460 and column

466 each consist of rvows of seats, such as row 464 and row 468,
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reagpectively. Column 460 isg separvated from another column, such
as column 466, by a walkway or aisle. Additional columnsg may be
present in cabin 4084.

[0068] In other words, column 480 containg row 4684. Row 464
containsg number of seats 462. Number of seats 4862 are
asgociated with a panel in number of panels 4286. Thus, in some
advantagecus embodiments, row 464 may be associated with more
than one panel in number o©f panels 426.

(0069} Likewige, column 466 containg row 468. Row 468
containsg number of seats 470. Number of seats 470 are
asgociated with a panel in number of panels 4286. Thus, in some
advantagecus embodiments, row 468 may be associated with more

than one panel in number o©f panels 426.

(00701 In these examples, each panel in number of panels 426
ig a passengery seryvice unit 428. 2 pasgsenger service unit is a
device that provides a number of services to a number of

paasengers sitting in number of seatg 482. For example,
passenger service unit 428 may provide a switchable light,
ventilation, and/cr oxygen distribution through a mask.

(0071} Number of panels 428 are associated with number of
transceiver units 456. In one advantageous embodiment, each
panel ig associated with one transceiver unit 430 in number of
transceiver units 456. Number of transceiver units 456 are
deviceg configured to receive and transmit mesgages on wireless
communicationg link 418. In thege examples, wireless
communicationg link 410 ig infrarved link 424. In some
advantagsous embodiments, number of transceiver units 456 are
computer systems, like computer gystem 408 and/or data
processing system 300 in Figure 3. In other advantageous
embodiments, number of transceiver units 4856 do not contain gome
componentg of data processing system 300. For example, number
of transceiver units 456 may or may not contain storage devices

316 ag in Figure 3.
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(00721 Computer gvstem 414 is a computer syastem like computer
gystem 408. Computer system 414 ig connected to number of
transceiver units 456 using wireless communicationg link 488.
Computer system 414 ig also connected to number of physical

5 network media 416. In these examples, nunber of phyzical
network media 416 are the same media as number of physical
network media 406. However, in other advantageous embodiments,
numbayr of physical network media 416 may be different typeg of
media than number of physical network media 406,

10 [0073] Transmigsion environment 400 may be used to transmit
and receive data across the different networks and media
contained in transmigsicn envirvonment 400, Number of messages
432 are a number of data comnunications. The number of data
communications may be transmitted across number of ghysical

15 network media 406 to reach computer system 408, or may be
originally transmitted by computer system 408.

(00741 Computer system 408 either receives data from cother
devicesg on number of physical network media 406 or computer
system 408 may create number of messages 432 for transmission.

20  In advantageous embodiments in which data is received on number
of physical network media 406, computer aystem 408 combinesg the
data into number of messages 432. Computer system 408 nay
combine the data into number of messages 432 by multiplexing the
data for transmission on wireless communications link 4108. The

25  data may be intended for a number of different devices on the
various networks made up of number of physical network media
406 .

[0075] Computer system 408 then transmits number of messages
432 to number of transceiver units 456 uging wireless

20 communications link 410, Computer system 408 transmits number
of messages 432 to number of transceiver units 456 by
transmitting an infrared repregentation of number of mesaages
432 on infrared link 424. A transceiver unit, such as
transceiver unit 430, receives number of messages 432. The

i9
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transceiver unit that receives number of messages 432 then
transmits number of messages 432 to subseguent transceiver unit
434,

00781 In these examplea, number of transceiver units 486 arve
configured to send and receiver number of messages 432 to and
from each other and computer systems 408 and 414. In one
advantageocus embodiment, number of transceiver units 456 are
pogitioned in physical position 436 relative to esach other. In
other words, subseguent transceiver unit 434 ig identified by
the trangceiver unit that mest recently received number of
messages 432.

(060773 In this advantageous embodiment, physgical position
relative to each other means that sach transceiver unit in
nuwber of transceliver units 428 is within line of sight 438 of
subsequent transceiver unit 434. In this advantagsous
embodiment, number of Cransceiver units 428 form a column and

each of number ©f tranasceiver unita 4856 receives number of
messages 432 frowm one direction in the column and transmits
number of messages 432 to subseguent transceiver unit 434 in the
column.  Subseguent transceiver unit 434 then transmits number
of meggages 432 to ancther subseguent trangceiver unit 434 using
line of sight 438 in the column of number of transceiver units
456. 1In these examples, another subsequent transceiver unit 434
is associlated with another panel in number of panels 4286.

Jumber ©f transceiver units 456 may comprise two trangceivers,
with each transceiver directed oppositse the other transceiver.
(0078} Number of messages 432 isg transmitted and received by

transceiver units 456 from the end of the column

,;J:
&
=
O
M
i
O
I

-

clogest to computer sygtem 408 to the end of the column farthest
from computer ayvstem 408. Final transceiver unit 440 receives
number of messages 432 once all other transceiver units in

number of transceiver units 4356 have received number of message

[44]

432. In other words, final transceiver unit 440 is identified

20
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as the lagt transceiver unit in number of trangceiver units 458
to receive number of messages 432 from ancother transceiver unit.
(00781 Pinal tvangceiver unit 440 then transmits messages 432
to computer system 414 using wirelegg communications link 458,
Wirelegss communications link 458 may be of the gsame type as
wirelegs communicationg link 410. In these examples, wireless
communications link 458 is an infraved link. Once computer
avsten 414 receives number of messages 432 from final
transceiver unit 440, computer system 414 decodes number of
messages 432. Computer sgystem 414 then recreatesg the original
megsages that composed number of mesgsages 432 on the
corresponding media in number of physical network media 416. In
thege advantageous embodiments, computer system 414 rvecreates
the data from number of mesgsages 432 on a medium in number of
physical network mediza 416 that matches the medium on which the
data wag received at computer gystem 408 on number of physical
network media 406. For exanmple, if date from Ethernet media 418
was contained in number of messages 432, computer gystem 408
recreates the data on an Ethernet medium in number of physical
network media 416. Computer system 408 may encode an identifier
for number of physical network media 406 on which the data was
received.

(00801 In gome advantageoug emcodiments, number of messages

432 algo containg data intended for receipt and/or processing by

1

trangceiver unit 430. In such an advantagecus embodiment, each
of the number of transceiver units 456 are addressed with
address 442. Address 442 isg assigned to transceiver unit 430
and is unigue among number of transceiver units 456. To assign
address 442 to each of number of transceiver units 456, source
computer system 443 transmits code 444. Source computer gystem
443 is a computer gystem configured to generate code 444. In
some advantageous embodiments, source computer system 443 is

computer system 408. Code 444 may contain information
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recognized by number of transceiver units to be coded to
identify address 442.

[0Gg1} Code 444 is tranegmitted among numcer of trangceiver
unitg 456 in the game manner as number of messages 432, In
other words, code 444 is received by transceiver unit 430 and
transmitted to subseguent transceiver unit 434 in order 446,

Order 446 is the sequence in which number of transceiver unit

2]

458 have line of sight 438 with one another. (ode 444 is
transmitted along orvder 446 until final transceiver unit 440
receives code 444.

0082l When code 444 is received by final transceiver unit
440, final transceiver unit 440 transmits valus 448 in reverse

450 of order 446. Iin other words, value 448 ig tranasmitted and

b

received by number of transceiver units 4%86 in inverted orxder

{]

[44]

446 . Each transceiver unit 430 in number of transceiver unit
456 modifies value 448 and transmits modified value 448 to the
next trangceiver unit 4308 in reverse 480 of order 446. In one
advantageous embodiment, final transceiver unit 440 transmits
valus 448 of *1” and each transceiver unit 430 increments value
448 by one. Once the first transceiver unit 430 to receive code
444 receives value 448, value 448 is trangmitted to computer
gyatem 408. Each transceiver unit 430 stores addrezmg 442 for
trangceiver unit 430. Socource computer system 443 sets size 452
of number of buffers 4%4 to valus 448. Number of buffers 454
gtore number of messages 432 prior to transmitting by computer
aygstem 408 and/or while wireless communications link 41¢ ig in
use by transceiver unit 430 or computer system 414.

(00831 The illustration of aircraft 402 in transmigsion
environment 4008 is not meant to imply physical or architectural
limitationsg toe the manner in which different features may be
implemented. Other components in addition te and/or in place of
the ones illustrated may be uged. Some components may be
unnecessgary in gome advantageous embodiments. Also, the blocks
are presented to illustrate some functional componsnts. One ov

22
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more of these blocks may be combined and/cr divided into
different blocks when implemented in different advantageous
enbodiments.

(060843 For example, additional computer syvstems 414 may be
located bhetween trangceiver units 430 in number of transceiver
units 456. Computer system 414 may also set size 452 of buffers
454 using value 448. In such an advantageous smbodiment,
computer svstem 408 may gend value 448 to computer system 414 on
wireless communications link 410 through number of transceiver
units 456,

(0085} Figures 5 and 6 depict illilustrations of an aircraft
cabin containing a number of components pregent in some
advantagsacus embodiments. Figure B pregentsg an overview of the
cabin, and Pigure & presents a more detalled view of the
computer systems and transceiver units.

(0086l Turning now to Figure 5, an illustration of an
aircraft cabin ig depicted in accordance with an advantageous

embodiment. Cabin 540 is an exam

3

le implementation of cabin 404

in Figure 4. Cabin 500 contains ts 502. Seats 502 are an

seat
example implementation of column 460 within seats 412 in Figure
4,
(0087} Cabin 500 also contains passenger service units 504.
Number of passenger service units 504 are example
implementations of passenger service unit 428 in Figure 4. In
thig advantageoug embodiment, each sgeat in seats 502 is
asgociated with one or more passenger service unit in number of
passenger service units 504.
[0088] In thig advantagsocousg embodiment, each geat is
aggociated with two passenger gervice unitg. A passenger
service unit is assoclated with a seat when the passenger
gervice unit providesgs a number of services for the seat and/or a
passenger gitting in the seat. For example, both passenger
gervice unit 506 and passengey seyvice unit 514 are agsoclated
with zeat B30. In the depicted example, passenger geyvice units

23
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506, %16, 532, and 5336 comnunicate with and opervate lighting
elements for the seats, and pasgsenger service units 514, 518,
534, and 538 communicate with and operate oxygen deployment
syatema,

(00891 In these examples, a pagsenger ssyvice unit, such as
paggenger service unit 506, is located within a panel sguch as
panel 508. Panel 508 is an example implementation of a panel in
number of panels 42&6. In the depicted example, panel 508 is
asaocciated with seat 5%30. However, panel 508 may also be
asgociated with other seats in the same row as seat 530 that arve
not depicted in this illustration.

(00201 In this depicted example, messages arvive ab computer
avstem 510 on media 512. Computer system 510 is an example
implementation of computer sgvstem 408 and wmedia 512 are example

implementations of number of ghysical network media 406 in

n

Figure 4. In these illustrative examples, computer system 510
has an infrared trangceiver. Computer system 510 combines the
messages from the different media 512 and uses the infrarved
transceiver to wirelesgly fransmit the mesgages L0 pasgengery
gservice unit 506.

(0081} In the illustrative examples, passenger service unit
508 receives the messages and transmits the messages to
pagsenger service unit 3%14. Passengery service unit 506 may
regeive the meggages on a firvsgt infrared transceiver directed
toward computer gystem 5310 to include the line of gight with
computer gvstem 510. Passgenger gervice unit 5086 may use a
second transceiver directed toward passenger service unit 514 to
transmit the messages Lo passenger service unit 514. Passenger
service unit 3086 may be connected to an electrical power
distribution system 524 using wire B32&. In the depicted
example, wire 526 provides electrical power for all of number of

pagsenger service unitsg 504.

o]

[00%2] Pagsenger service unit 514 receiveg the megsages and

]

tranamits the messgages Lo passgenger service unit 516. Passenger
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service unit 516 recelives the messages and transmits the
megsages to passenger gervice unit 518. Passenger service unit
518 receives the messages and transmits the megsages Lo
passengeyr service unit 332. Passenger service unit B32 receives
the messages and transmits the messages to passengsr gervice
unit 334. Passenger service unit 534 receives the messages and

trangmite the meggages Lo pasgenger gervice unit %36. Passenger

gervice unit 536 receives the mesggages and transmitg the
meggages Lo passgenger seyvice unit 538, Passenger gervice unit

538 receives the messages and transmits the messages to computer
system 520.

(0083} In response to receiving the messages, computer system
520 decodes the megsages and ugea information in the messages to
identify the type of media on which the megsage was recelived.
Computer gystem 520 recreatesg messages on number of physical
media %22 guch that the megsages are transmitted on the same
type of physical media on which they were received. In some

advantageous embodiments, multiple physical media of the same

type are pregent. In guch advantageous embodimentsg, an
additional identifier may be encoded in the mesgages to identify
the networks on which the messages were received.

(00941 Portion 528 of cabin 500 ig presented with additional
detail in Figure §&.

(0085} Turning now to Figure 6, an illustration of another
view of an alrcraft cabin ig depicted in accordance with an
advantagecus embodiment. Portion 600 is a more detailed view of
portion 528 in Figuvre 5.

[00%8] Computer sysgtem 510 combineg the messages from the
different media 512 and uses an infrared transceiver £o
wireleassly transmit the messages Lo pasgenger service unit 5086.
Pagsenger service unit 506 receives the mesgsages and transmits
the messages to passenger service unit 514. Passenger ssrvice
unit 506 may receive the mesgages on a first infrarved

transceiver directed toward computer system 510 to include the

25
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line of sight with computer system 310. Passenger service unit
506 may use a second transceiver directed toward passenger
gervice unit 514 to transmit the megsages Lo pasgenger gervice
unit 514. Links 802 represent infrared links in thisg
illustrative example. However, additional passenger sgsrvice
units 506 may be inserted in the physical area traveled by links
802 to comnect additional passenger gervice units 508 to the
avsten.

(0097} Pagsenger service unit 514 receives the messages and
transmits the messages Lo passenger service unit 516. Passengerv
service unit 316 recelives the messages and transmits the

essages to passenger service unit 518. Passgenger service unit
518 receives the megssages and transmits the messages to
passgenger gervice unit 5332, Passenger sgeryvice unit 532 receives
the measages and transmits the messages to passenger gervice
unit 534. Passenger service unit 534 receives the messages and
transmits the messages Lo passenger gervice unit 536. Pasgsenger
gervice unit 338 receives the meggages and transmits the
meggages Lo passenger service unit 538. Passengsy gervice unit
538 receives the mesgagesg and transmits the megsages to computer
aystem 520. Computer syatem 520 decodes the meszages and uses
information in the messages to identify the tyvpe of media on
which the message wag received. Computer system 520 recreates
mesgsages on number of physical media 522 such that the messages
are transmitted on the same type of physical media on which they
were received.

[0G98] Turning now to Figure 7, an illustration of passenger
gervice unitg is depicted in accordance with an advantageous
embodiment. Area 700 may be a portion <f an aircraft cabin,
guch ag cabin 300 in Figure 5.

(00831 In thig advantageoug embodiment, megsages are received
on number of physical media 701. For example, messages may be
received on four EBEthernet media and a discrete gignal media.

Computer gystem 702 is an example implementation of computer
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syatem 408 in Figure 4. Computer gystem 702 combines the

messages by multiplexing the messages and transmitting the
mesgsages Lo communications unit 784. Comnmunications unit 704 is
a transcelving device that processes messages for passenger
gaervice unit 706. Passenger sgervice unit 706 is another

tem asscociated with communications unit 784.

[44]

computer sy
Pagsenger service unit 786 may be an example implementation of
data procegsing asystem 300 in Figure 3. In this advantageous
embodiment, communications unit 704 and passenger gervice unit
706 collectively form transceiver unit 722. Transceiver unit
722 is an example implementation of transceiver unit 430 in
Figure 4.

(00100} Trangceiver unit 722 usesg communications unit 704 to
transmit the messages to communications unit 708.
Communications unit 708 is associated with both passenger
service unit 710 and passengey service unit 7i2. In this

advantageous embodiment, passgenger service unit 710 and

i

passenger gervice unit 712 may each have a unique address in the

[

O

data procesging system, such as data procesging svetem 300,

T

Additionally, communications unit 708 used by both passenger

[t
0

gervice unit 710 and passengey gervice unit 712 may have a
unigque address on the infrared link. Thus, passenger service
unit 710 and passenger unit 712 may both use communications unit
708, with each of passenger service unit 710, passenger service
unit 712, and communications unit 708 having a unigue address in
the data procesgsing system.

(00101} Communications unit 708 transmits the messages to
communications unit 714. Communicaticons unit 7314 is associated

with pasgsenger service unit 716. Communications unit 714 and

@]

passengeyr service unit 716 collectively form trangceiver unit
724. Transceiver unit 724 uses communications unit 714 to

transmit the messages to computer gystem 718. Computer system
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physical media 701 on which the message was received. Computer
system 718 then transmitsg the message on the identified medium.
(001027 Figures 8-14 1llustrate an example of identifying an
addresa for each of the number of transceiver units in
accordance with an advantageous embodiment. Each figure in
Figures 8-14 illustyvates a point in time later than the previous
figure. In other words, Figures 8-14 illustrate sequential

points in time.

(001037 Turning now to Figure 8, an illustration of a portion
of a cabin at a first point in time for identifying addresseg is
depicted in accovdance with an advantageous embodiment. Porticon
800 is an example implementation <f portion 700 in Figure 7.
Portion 800 contains computer gyastem 802, link 814, and
transceiving units 810, 812, and 818. Computer gysgtem 802 is an
example implementation of computer system 408 in Figure 4.
Addresses may be identified for transceiving units 818, 812 and

816 at a prespecified interval, in regponse to a uger input, ov

s

in regponse Lo an inconsistency in the link quality between

[

transceiving units 810, B12, and 816.

(001047 Computer sysgtem 802 containg a transmission buffer 804
and a receiving buffer 8086. Before the guantity of addresses
for transceiving units ig known, the transmission buffer 804 ig
at size 1. Recelving buffer 806 is at size 0. Computer system
802 generates code 808 and storegs code 808 in trangmisgion
buffer 804. Code 808 is an example implementation of code 444
in Figure 4.

[00105] Next in Figure 9, an illustration of a portion of a
cabin at a second point in time for identifving addresses is
depicted in accordance with an advantageous emnbodiment.
Computer system 802 transmits code 808 to tranasceiver unit 810
and removesg code 808 from transmission buffer 804.

(001067 With reference now to Figure 10, an illustration of a
portion of a cabkin at a third point in time for identifving

addresses is depicted in accordance with an advantageous
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embodiment. Transceiver unit 810 tvransmits code 808 to
trangceiver unit 812.

(001071 In Figure 11, an illustration of a porticon of a cabin
at a fourth point in time for identifyving addresses is depicted
in accordance with an advantagsous embodiment. Transceiver unit
812 transmits code 808 to transceiver unit 816 using link 814.
Link 814 is an example implementation of link 602 in Figure &.
Link 814 allowsg additicnal transceiver unitsg to be installed in
the physical space used by link 814 without reworking connectors
or wiring.

(001087 Trangceiver unit 816 detects that thers are no
additional transceivey units within range. Transgceiver unit 8186
then generates value 1102. Vvalue 1102 iz ™17 in these examples.
Trangceiver unit 818 discards code 808 but gaves value 1102 as
the address of transceiver unit 816. Transceiver unit 81§ then
transmits value 1182 to transceiver unit 812.

(001081 Turning now to Figure 12, an illustration of a portion
of a cabin at a f£ifth peint in time for identifving addresses is
depicted in accordance with an advantageousg enmbodiment.
Trangceiver unit 812 recelveg valus 1102 and increments value
1182 to *27 to form value 1202. Transceiver unit 812 gaves
value 1202 as the addresgs for trangeeiver unit 812 and transmits
value 1202 to transceiver unit 810.

[(00110] Next in Figure 13, an illustration of a portion of a
cabin at a sixth point in time for identifyving addresses is
depicted in accordance with an advantageous embodiment.
Trangceiver unit 810 recsives value 1202 and increments valus
1202 to ™37 to form value 1302. Trangceiver unit B18 saves
value 1302 as the addregs for transceiver unit 812 and transmits
value 1302 Lo compuber gyvstem 802.

(00111} Turning to Figure 14, an illustration of a portion of
a cabin at a zeventh point in time for identifyving addresses ig

depicted in accordance with an advantageous embodiment.
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Computer gystem 802 rveceives value 1302 of 37 and sets the glze
of transmigsion buffer 804 and receiving buffer 806 to a 3.

(001127 In Figure 15, an illustration flowchart of a gprocess

<

for transmitting messages isg depicted in accorvdance with an

advantageous embodiment. The process may be performed in
transmigsion environment 400 by computer system 802, number of
trangceiver unitsg 456 and computer system 4314 in Figure 4.
(00113} The process begins by receiving, by a first computer

system configured for use in a cabin of an aircraft, a number of

messages on a first number of physical network media {(operation
1502). The computer system may be a data procesging system,

guch as data precesgsing gystem 300 in Figure 3. A physical
network medium ig a physical substance capable of carrying data
from one device to ancother. Examples of physical network media

include Ethernet, CAN bug, and discrete gignal media.

(001147 The process then transmits the number of messageg over
a first wirelegs communications link to a first transceiver unit
in a number of transceliver units (operation 1504). The wireless

communications link may be an infrared link.

(001157 The procesg then receives, by the number of
tranasceivey unite configured for use in the cabin, the number of

[44]

meggages and transmits the number of megsages to a subseqguent
trangceiver unit (opervation 1506). The subseguent transceiver
unit ig identified based on a physical position of the each of
the number of transceiver units to one anocther.

(00116} The proceseg then receives, by a second computer syatem
configured for use in the aircraft cabin, the number of megsages
cver a sgsecond wireless communications link from a second
transceiver unit in the number of transceiver units {(operation
1508) .

(001171 The process transmits the number of messages on a
gecond number of physical network media corresponding to the
first number of physical network media {(opevation 1510). The
gecond number of physgical network media may be of the same types
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as the first physical network media. The gecond computer system
gelects a physical network media from the second number of
physical network media that corresponds to the firgt number of
physical network media based on the network on which the message
was recelved by the first computer system. For example, if the
meggage wasg received at the first computer system on an Ethernet
network, the second computer system recreates the data on an
Bthernet network in the second number of physical network media.
In gome advantagsous embodiments, an identifier is included in

the message that indicates on which network the second computer

n

ystem ia to recreate the message. The procesg terminates
thereafter.

(601187 urning now to Figure 16, a flowchart of an additional
process for transmitting messages i1g depicted in accordance with
an advantageous embodiment. The process may be performed in
rtransmission environment 400 by computer system 802, number of
transceiver units 456 and computer system 414 in Figure 4.
(00119} The process begins by receiving data at a first
computer system on multiple networks (operaticn 1602). The
computer gystem may be a data processing gystem, such as data
procesging system 300 in Figure 3.

(001201 The process then multiplexes the data into a number of
megsages using infrared {(operation 1604} . The procesgsg then
receives the number of mesgages at a transceiver unit in line of
gight of the gender {(cperaticon 1608} .

(00121} The processg then determinesg whether another
transceiver unit is within range (operation 1608). If the
procegs determines that another trangeeiver unit is within
range, the process Lranswmits the number of messages to the next
trangceiver unit {operation 18614) and the process returng Lo
opervation 1&06. If the process determines that another

transceiver is within range at operation 1808, the process

transmits the number of mesgsgages Lo a gecond computer gyvstem
(operation 1618} . The process then recreates the messagses on a
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network connected to the second computer system that corresponds
to the network on which the messages were first received
(cperation 1612). The process terminates thereafter.

(0601227 Turning now to Figure 17, a flowchart of a process for
identifyving an addresgs for each transgceiver unit isg depicted in
accordance with an advantageoug enmbodiment. The procegs may be
performed in transmission environment 400 by computer system
802, number of transceiver units 4856 and computer gyatem 414 in
Figure 4.

(001237 The procesg begins by generating a code at a first
compuber system (operation 1702). The computer gsystem may be a
data processing system, such as data processing system 300 in
Figure 3. The code may be recognized by the transceiver unitsg
as an addregsing codse.

(001247 The procesg then transmits the code te a transceiver
unit {operation 1704). The process may use an infrared link to
transmit the code. The process then receives the code at the
transceiver unit {(operation 1708) .

(00125} The process then determines if an additional
transceiver unit is within range {(operation 1708). If the
process determines that an additional transceiver is within
rangs, the process transmits the code to the additional
transceiver unit (operation 1722). The process then returns to
operation 1706. If the procesg determines that an additicnal
transceiver unit is not within range at copervation 1708, the
process gets the address of the final traunsceiver unit to a
valus of “1” {cperation 1710).

(001267 The process tranasmits the value to the transceiver
unit from which the transceiver unit received the code
{operation 1712). The process then receives the value at a
transceiver unit, increments the value, and sets the address of
the transceiver unit to the new valus {(operation 1714).

(001271 The process determines if the transceiver unit that
mogt recently received the value received the code dirvectly from
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the computer system {operation 1716} . If the process determines
that the trangceiver unit that mogt recently received the value
did not receive the code dirvectly from the computer svgtem, the
process returna Lo operation 1712. If the procegs determines

that the tran

[44]

ceiver unit that most recently received the value
did receive the code directly from the computer syvstem at
operation 1718, the process increments the value and transmits
the value to the computer sgystem (opevation 1718).

(001287 The process then setg the transmissgsion and recesiving

buffers of the computer gystem equal to the value (operation

1

1720) and the process terminates therveafter.

(001287 The flowchart and block diagrams in the different
depicted embodiments illustrate the architecture, functionality,
and operaticon of some possible implementations of systems and
methods in different advantageous embodiments. In this regard,
each block in the flowchart or block diagrams may represent a

module, segment, function, and/or a portion of an operation or

atap.
(001307 In some alternative implementations, the function or
functiong noted in the block may occur out of the ovder noted in

the figures. For example, in some cases, two blocks shown in

-

guccesgion may be exscuted sub

3

stantially concurrently, or the
biocks may scometimes ke executed in the reverse order, depending
upcn the functionality involved. Also, other blocks may

added in addition to the illustrated blocks in a flowchart or
biock diagram.

(001317 Por exampls, the process may not perform operation
1608 of particular number of traunsceiver units have been
identified. Additionally, the procesgs may negotiate a rate of
transfer and/or a security protocol with the next transceiver
unit at operation 1610 prior to transmitting the number of
messages. Additionally, the process may recreate the number oOf

gsages on a particular network at operation 1510, or may



(€3]

20

30

WO 2011/133273 PCT/US2011/029197

recreate the messages on different networks based on a set of
policies or rules

[go0132] Thug, the differvent advantageous embodiments allow the
pasgenger gervice units to be moved to other locations without

reworking wiring or connectors and reducing weight and
maintenance costs. Units may also be added or removed from the
gyatem and the gystem automatically re-addregses the new and/or
remaining units.

(001331 Thus, the different advantagecus embodiments provide a
system and method for transmitting messages. In one
advantageocous embodiment, a gystem comprising a number of
transceiver units, first computer system, and a second computer
gsystem 1s provided. The number of transceiver units are
configured for use in a cabin of an aircraft, each of the number

b

cf transceiver units being configured to receive a number of
meggages and trangmit the number of megsages to a subseguent
transceiveyr unit, wherein the gubseguent trangceiver unit is
identified based on a physical position of the each of the
number of trangceiver unitg to one ancther. The first computer
gyastem ig configured for use in the cabin, the firast computer
avsten being configured to receive the number of messgages on a
first number of physical network media and transmit the number
of mesgsages over a first wirelessg communications link to a firvst
tranaceiver unit in the number of transceiver units. The second
computer gystem is configured for use in the aircraft cabin, the
second computer system being configured to receive the number of
mesgsages over a second wireless communicaticons link from a
gecond transceiver unit in the number of transceiver units, the
aacond computer asystem being further configured to transmit the
number of messages received over the second wireless
communications link on a second number of physical network media
corresponding to the firat number of physical network media.
(001347 The degcription of the different advantageous
erbodiments has been presented for purpeses of illustration an
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degcription, and is not intended to be exhaustive or limited to
the embediments in the form disclosed. Many modifications and
variations will be apparent to thoge of orvdinary skill in the
art. Further, different advantageous embodiments may provide
different advantages ag compared to other advantagsous
enmbodimentg. The embodiment or embodiments selected are chosen
and described in orvder to begt explain the principles of the
enmbodiments, the practical application, and to enable others of
ordinary skill in the art to understand the discleosure for
various embediments with various modifications as are suited to

the particular use contemplated.

[ E9]
[
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CLAIMS:

What is claimed is:

1. A system comprising:

a number of transceiver units configured for use in a cabin
of a vehicle, each of the number of trangceiver units being
configured to receive a number of messages and transmit the
number of messages to a subsequent transceiver unit, wherein the
subsequent transceiver unit is identified based on a physical
position of the each of the number of transceiver units to one
another;

a first computer system configured for use in the cabin,
the first computer system being configured to receive the number
of messages on a first number of physical network media and
transmit the number of messages over a first wireless
communicationg link to a first transceiver unit in the number of
transceiver units; and

a second computer system configured for use in the cabin,
the second computer system being configured to receive the
number of messages over a sgsecond wirelegg communications link
from a second transceiver unit in the number of transceiver
units, the second computer system being further configured to
transmit the number of messages received over the second
wireless communications link on a second number of physical
network media corresponding to the first number of physical

network media.
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2. The gystem of claim 1, wherein the vehicle is an aircraft
and further comprising:

the aircraft, wherein the cabin is located ingside of the
aircraft and the number of transceiver units are located

gubstantially above a column of seats onboard the aircraft.

3. The gystem of claim 2, wherein the each of the number of

transceiver units are associated with a passenger gervice unit.

4. The system of claim 1 further comprising:
a first protocol for identifying an address for the each of

the transceiver units.

5. The gystem of claim 4, wherein the number of transceiver
units are located substantially in a row and the first protocol
further comprises:

a second protocol for transmitting a code from the first
computer gystem to the each of the number of transceiver units
in an order, receiving the code at a final transceiver unit in
the number of transceiver units in the row, transmitting a value
from the final transceiver unit to the each of the number of
transceiver units in a reverse of the order, and receiving the

value at the first computer system.

6. The gystem of claim 5, wherein the vehicle is an aircraft

and the medium is an infrared 1link.

7. The gystem of claim 1, wherein the subsequent transceiver
unit being determined based on the physical position of the each
of the number of trangceiver units to the one another further
comprises the subsequent trangceiver unit being located within a
line of sight of a transceiver unit in the each of the number of
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transceiver units that most recently received the number of

messages.

8. The system of claim 6, wherein the first number of physical
network media and the second number of physical network media
are selected from an Ethernet medium, a CAN bus medium, and a

discrete signal medium.

9. A method of transmitting mesgsages, the method comprising:

receiving, by a first computer gsystem configured for use in
a cabin of a vehicle, a number of messages on a first number of
physical network media and transmitting the number of messages
over a first wireless communications link to a first transgceiver
unit in a number of transceiver units;

receiving, by the number of transceiver units configured
for use in the cabin, the number of messages and transmitting
the number of messages to a subsequent transceiver unit, wherein
the subsequent transceiver unit is identified based on a
physical position of the each of the number of transceiver units
to one another; and

receiving, by a second computer system configured for use
in the cabin, the number of messages over a second wireless
communicationg link from a second transceiver unit in the number
of transgceiver units, wherein the second computer system
transmits the number of messagesgs received over the gecond
wireless communications link on a second number of physical
network media corresponding to the first number of physical

network media.
10. The method of claim 9 further comprising:

identifying an address for each transceiver unit on the

medium.
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11. The method of claim 10, wherein the first computer system
is a source computer system, and wherein the step of identifying
the address for the each computer system on the medium further
comprisesg:

transmitting a code from the source computer system to a
last transceiver unit on the medium, wherein the each
transceiver unit receives the code and repeats the code to
another transceiver unit on the medium;

regsponsive to receiving the code at a last transceiver unit
on the medium, transmitting a value to the source computer
gystem, wherein the each computer gystem receiveg the value and
increments the value prior to repeating the value to the another
computer system; and

receiving the value at the source computer system.

12. The method of claim 11 further comprising:
gsetting a size of a number of bufferg at the source

computer system to the wvalue.

13. The method of claim 9 further comprising:

receiving the number of messagesgs from the first computer
gystem at a transceiver unit; and

transmitting the number of messages from the transceiver

unit to the second computer system.

14. The method of claim 9, wherein the medium is a different
medium than each of the first number of physical network media

and each of the second number of physical network media.

15. An apparatus comprising:
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a first computer system configured to receive a number of
megsgsages on a first number of physical network media and
transmit the number of messageg from the first number of
physical network media on a medium different than the first
number of physical network media;

a second computer system, configured to transmit the number
of megsages on a second number of physical network media in
regsponse to receiving the number of messages on the medium,
wherein each of the number of messageg ig transmitted on a first
physical network medium in the second number of physical network
media corresponding to a second physical network medium in the
first number of physical network media on which the each of the

number of messages was received at the first computer system.
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