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ADDRESS ALLOCATION IN AIRCRAFT NETWORK

BACRGROUND

{0001} The subiject matter described herelin relates generally
to vehicles and in particular to procesging messages in data
progesaing systemsg in vehicles. More specifically, the presgent
disclogure relates to a gsystem and methods for transmitting
messages within a vehicle.

[ooo2] MNetworks are fregquently used to Trangmit data between
computer systems on aircraft. Multiple networks may be
installed in the same aircraft. Forxr example, an aircraft way
have a nstwork for controliling environmental systems, a network
for oxygen deployment, or a network for cabin lighting and other
suitable networks. Howevey, the mulfiple networks may use
different physical mediuwms. A physical wedium is the real-world
subgtance used to ftranemit and receive data between the computer

gystems. For example, Ethernet ig a commoniy used physical

00031 Many networks use a wire to carry data from one
computer gvstem to another. In sudh networks, wires may bs run
tc locations that a user desires to connect to the network. For
example, wiring may extend through the cabin of an aircraft to
connaci components in different locations of the aircraft. In
gome examples, the wireg extend through the cabin above the
passenger seating area. In such examples, the wires mayv not be
vigikle from the passenger seating area of the cakin because the
wireg are hidden behind panels. The wireg may connect devices
in the front of the cabin to devices in the rear of the cabin.
Additionally, the wires may connect deviceg that are located in
the passenger seating area.

[0004] Changes may be made tc the network ag well. Wives may
be added to connect additional physical positions and/or
computer systems. Adding an additicnal location and/or computexr
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svstem to the network comprises instaliling and connecting an
addicional wire Lo the network. Changes are often made to the
network when the passengey cabin of the aircraft ig
reconfigured. Reconfiguring the passengsy cabin of the aivceraft
includes moving passenger seats.

[8005] Likewise, it may be desirable in some exampleg to
remove a connection to the network from a particular ghyvsical
position and/or computer system. In such exawmples, the wire may
be disconnected from the nebtwork and/cr removed from the
physical position.

{ooasl When constructing an aircrafi, wiring for networks nay
be installed in the aircraft for future use. Such wirving ig
referred to as provisional wiring. In other words, wiring may
extend to locations in the aircraft but not connect to a device.
The wiring may be connected to a number of devices if the
configuration of the passengsyr cabin is changed in the futurs.
The wiring installed for future use adds to the weight of the
gircraft and reduces fuel economy as opposad to an aircraft
without the unussed wiring.

00071 Alternatively, 1f the configuration of the pasgenger
cabin ig changed and wiring is not present in the new location
of devices previousiyv connected to the nstwork, wiring ig added
to the aircraft to connect devices at the new location. Panels
are removed, wiring iz added and/or extended, and new connectors
are installed to comnnect the devices to the network. Removing
panels, extending wiring, and designing and ilmstalling
connactors add to the time taken and the cost of changing the
configuraticn of the pasgssenger cabin.

[oaog] Accordingly, it would be advantagecus to have a method
and system which takes into account one or more of the issues

digcussed above as well as pogsibly other issues.
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SUMMARY
[aGo9l The differant advantageous embodimenis provide a

gysten and method for transmitting messages. In one
advantageous embodiment, a system comprisging a number of
transceiver units, a fivst computer system, and a second
computey system is provided. The number of trangceiver units
are configured for uge in a cabin of a vehicle, esach of the
numbar of trangceiver unitsg beilng configured to receive a number
of megsages and transmit the number of messages to a subseguent
transceiver unit, wherein the subgegquent transceiver unit is
identified based on a physical position of the each of the
number of trangceiver units to one another. The first computer
svetem is configured for use in the cabin, the first computer
gyetem being configured to recsive the nurber of mescages on a
first nurber of physical network media and branswii the number
of messages over a first wirveless communications link to a first
crangceiver unit in the number of transceiver units. The second
computer system is configured for use in the aircraft cabin, the
gecond computer gystem heing configured to receive the nuwnber of
maessages over a gecond wirelsesgs communications link from a
second transceiver unit in the number of transceiver units, the
geconid computer gygstem being furthery configured to transmit the
number of measages received over the gecond wirelesgs
communicaticng link on a second number of phygsical network media
corresponding to the firgt number of physical network media.
00101 The different advantagecus embodiments algo provide a
method of transmitting messages. A number of wmeggages are
rageived, by a first compuber system configured for uge in a
cabin of a vehicle, on a first number of physical network media
and transmit the number of megsages over a first wireless
commanications link te a first transceiver unit in a number cf
trangceiver units. The nmumber of messages are veceived by the
number of transceiver units configured for uwse in the cabin, and
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transmit the number of messageg t¢ a subsequent trangceiver
unit, wherein the subseguent transceiver unit is identified
baged on a phygical pogition ©f the each of ths number of
trangceiver units to one another. The mumber of mesgsages are
received, by a second computer system configured for ugse in the
cabin, over a gecond wirelegs communications link from a seccond
trangceiver unit in the number of trangcelver units, wherein the
second computer gyvstem transwmits 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.

fool1il The different advantageocus ambodiments also provide a
gystem comprising a first computer system and a second computer
svetem. The first computer system is configured to receive a
mwnper of megsages on a first number of physical network media
and transmit fhe number of mesgages from the first number oF
physical network media on a medium different than the first
umber of physical network media. The second computer system is
configured to transmit the number of megsages on a second nunmber
of physical network media in response to receiving the nuwber of

£y

messages on the medium, wherein each of the number of messages
is transmitted on a first physical nestwork medium in the second
numpber of physical network media corresponding to a second
phygical network medium in the firgt number of physical network
media on which each of the number of mesgageg was received at
the first computer system.

fgoiz; The features, functions, and advantages can be
achieved independently in variousg embodiments of the present
disclosure or may be combined in vet other embodiments in which
further detzils can be seen with refersnce to the following

description and drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

f0013] The novel features believed chavacteriastic of the
advantageous embodiments arve set forth in the appended claims.
The advantageous embodiments, however, as well as a preferred
mede ©f use, further cobjectives and advantages thereof, will
best be understood by reference to the following detailed
description of an advantagsous embodiment of the present
disclosure when read in conijunction with the accompanying
drawings, wherein:

00143 Figure 1 is an iliustration of an aircraft
manufacturing and service wmethod in which an advantageous
embodiment may be implemented;

[0015] Figure 2 is an iliustration of an aircraft depicted in

accordance with an advantagecus embodiment;

fooi6l Figure 3 is an iliustration of a block diagram of a
data processing syetem depicted in aceordance with an

advantageous embodiment;

EQGL7] Figure 4 is an illustration of a block diagram of a
transmission environment depicted in accordance with an
advantageous embpodiment;

(00183 Figure 5 is an illustration of an aircraf:t cabin
depicted in accordance with an advantageous embodiment;

00181 Figure 6 is an illustration of passengsr service units
depicted in accordance with an advantageous embodiment;

[ooagl Figure 7 is an illustration of passenger service units
depicted in accordance with an advantageous embodiment;

[0021] Figure 8 is an illustration of a portion of a cabin at
a firgt point in time for identifying addresses depicted in
accordance with an advantageous smbodiment;

[ooz2zl Figure % is an illustration of a portion of a cabin at
a gecond point in time for identifying addreszses depicted in

accordance with an advantagecus embodiment;

Ui
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[0623] Figure 10 is an illustration of a portion of a cabin
at a third point in time for identifying addresses depicred in
accordance with an advantageous embodiment;

[0024] Figure 11 is an illustration of a portion of a cabin
at a fourth point in time for indentifying addresses deplcted in
accordance with an advantageoug embodiment;

(06251 Figure 12 is an illustration of a porticn of a cabin
at a fifth peint in time for identifying addresses depicted in
accordance with an advantageous embodiment;

[0028] Figure 13 is an illustration of a porticon of a cabkin
at a sixth point in time for identifying addresgses depicted in
accordance with an advanitagecus embodiment;

fo0271 Figure 14 is an illustration of a porticn of a cabkin
at a seventh point in time for identifying addresses depicted in

accordance with an advantagecus embodiment;

o028l Figure 15 is a flowchart of a process for transmitting
mesgages in accordance with an advantagecus smbodiment;
[0028] Figure 16 1g a flowchart of an additional process for

transmitting messages in accordance with an advantageous
embodiment; and

(0030} Figure 17 is a flowchart of a processg for identifying
an address for each transceiver unit in accordance with an

advantageous embodiment.
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DETAILED DESCRIPTION

0031} Referring wore particularily to the drawings,
amhodiments of the disclosure may bhe described in the context of
aircraft manufacturing and service method 100 as shown in Pigure
1 and aircraft 200 ag shown in Figure 2. urning first to
Figure 1, an illustration of an aircraft wmanufacturing and
gervice method ig depicted in accordance with an advantageocus
embodiment. During pre-production, aircrafit manufacturing and
gervice method 100 mayv include specification and design 102 of
aircraft 200 in Figure 2 and material procurement 104.

00321 During producticn, compeonent and subassembly
manufacturing 148 and gystem integrarion 108 cf aircraft 2460 in
Figure 2 takes plage. Thereafter, ailrcraft 200 in Figure 2 may
go through cextification and delivery 110 in order to be placed
in service 112. While in service by a& customer, aircraft 200 in
Figure 2 iz gcheduled for voutine maintenance and service 114,
which may inciude meodification, reconfiguration, refurbishment,
and other maintenance or service.

[0033} In some advantagecus embodiments, componenis are
ingtalled aboard the aircralt during system integration 108.

The components include any combination of a number of computer
gystemg, a number of trangceiver units, a number of network
media or other suitable components. Installing the components
comprises positioning the componenig in advantagsousg locations
aboard the aircraft. For example, the componente may be
installed such that a computer gsystem is located at the front of
a colunn of passenger seats, a compuber gystem ie located behind

the column of passenger seats, and & transceiver unit is located

[}

akove each row ©of passenger seats in the columm.

{0034} In other advantagecus embodiments, components are
ingtalled aboard the aircraft during maintenance and service
114. In such advantagecus embodiments, panels in the cabin may
be moved, added, replaced, or removed. During maintenance and
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gervice 114, wiring may be removed from the aircraft in order to
reduce the weight of the aircraft. Panels with wireless
comnunication links may be installed to replace the wiring.
Inatalling the panels with wireless communication links avoids
the cogt and time of installing and moving additional wiring in
future passgengery seating changes.

[0035] In thege examples, “a murber ¢f” an item means one ov
more of the item. For example, “a number of trangceiver units”
means ons or more transceiver units.

[00386] Bach of the processes of aircraft manufacturing and
gervice method 104 may be performed or carried out by a gystem
integrator, a third party, and/or an operator. In these
exampiss, the operator may be a customer. For the purposes of
this descyription, a system integrator may inciuds, without
limitatrion, any number of aircraft sanufacturers and major-
ayvgtem subcontractors; a third party may include, without
Jlimitation, any numper of vendorsg, subcontractors, and
supplisrs; and an operator may be an airline, leasing company,
military entity, service crganization, and so on.

FOQ37] With reference now to Figure 2, an illustration of an
gircraft is deplcted in which an advantageous embodiment may be
implemented. In this example, aircraft 200 is produced by
aircraft manufacturing and service methed 100 in Figure 1 and
may inciude airframe 202 with a plurality of systems 204 and
interior 206. Examples of gystems 204 include one or more of
rropulsion gysbtem 208, electrical system 210, hydraulic syst
212, and environmental gystem 214. Any number ©f other systems
may be included. Although an aercspace example 18 shown,

)

different advantagecus embodiments may be appiied to otherx
industries, such as the automotive industry.

00381 Sveteme and methods embodied hersin may be employed
during at least one of the stages of aircraft manufacturing and
gservice method 100 in Figure 1. As described, some advantageous
embodiments may be installed, configured, maintained, replaced,
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and/or removed during component and subasgembly manufacturing
106. However, cther advantageous smbodiments may be installed,
configursd, wmaintained, replaced, and/or removed during a mumber
of other stages in alrcraft manufacturing and sexvice method
100.

(306397 Additionally, components of the gystem and methods
embodied herein way be installed, configqured, wmaintained, and/or
replaced in interioxr 206 and/or removed from interior 206.
However, the components may also be located in other portions of
aircrafit 200,

(00407 g uged herveln, the phrasge “at least one of”, when
used with a list of items, meang that different combinations of
on2 or more of the listed items may be used and only one of each
item in the list may be needsd. For example, *“at least one of
item A, item B, and item C” wmay include, for example, without
limitation, item A or item A and item B. This example alzo way
inciude item A, item B, and item C or item B and item .

P0G41] In one illustrative sexample, components or
subasgserblies produced in component and subassembly
manufacturing 106 in Figure 1 may be fabricated or manufactured
in & manner similar to componsnts or subassgemblieg produce
whiie ailvcraft 200 is in service 112 in Figure 1. Ag vyet
another exampls, a number of system embodiments, method
embodimentg, or a combination thereof may be utilized during
production stagesg, such as compenent and subassembly
manufacturing 1086 and system integration 108 in Pigure 1. A
number, when referring to itemg, means “one or more items”*. Por
example, a "“number of system embodiments” is one or more system
embodiments. A number of system embodiments, nethod embodiments,
or a combination therecof may be utilized while aivcraft 200 ig in
gervice 112 and/or during malntenance and service 114 in Figure
1. The use of a number of the different advantageous smbodiments
may substantially expedite the asgsembly of and/or reduce the cost

of aircraft 200.
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(00421 Turning now to Figure 3, an iilustration of a diagram
of a data processging system is depicted in accordance with an
illuatrative embodiment. In this illustrative example, data
procesaing system 300 includes communicationg fabric 302, which
provides communications between processor unit 304, memory 308,
persistent storage 308, communications unit 310, input/output
(I/0) unit 312, and display 314.

[0043] Processor unit 304 serves to execute instructionsg for
goftware that way he loaded into wmemory 306. Processor unit 304
may be a number of procegsors, may be a multi-processor core, or

agme ¢they

r"

>
(&
O
“h

proceasor, depending on the particular
implementation. A number, as used hexein with reference to an
item, weans One oOr wore items. Further, processor unit 304 may
be implemented using a number of heterogenecus processor systems
in which a main procegsor is present with secondary procegsgors on
a single chip. As ancother illustrative example, processor unit
304 may be a symmetric multi-processor system containing multiple
processors of the same type.

ENG44] Memcry 306 and persistent storage 308 are examples of
storage devices 316. A storage device is any piece of hardware
that isg capable of storing information, such as, for example,
without limitation, data, program code in functional form,
and/or other suitable information e=ither on a temporary basis
and/or a permanent basis. Memory 306, in these examples, may
be, for example, a random access memory oy any other suitable
volatile or non-volatile storage device. Persistent storage 308
may take various forms depending on the particular
implementation. For example, persistent storage 308 may contain
one or more componentg or devices, For example, pergisten
gtorage 308 may be & hard drive, a flash memory, 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,
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Fe045] Communicationsg unit 310, in thege examples, providasg
communicaticns with other data processing systemg or devices.
In thesge examples, communications unit 310 is a network
interface card. Communications unit 310 may provide
communicaticng through the use of sither or both gphysical and
wireless communicationg links.
[0046] Input/output unit 312 ailows for input and cutput of
data with other devices that may be connected te data processing
gystem 380, For example, input/outpub unit 312 wmay provide a
connection for uger input through a kevboard, a mouse, and/or
zome other guitable input device. Furthey, input/output unit
312 may gend output to a printer. Digplay 314 provides a
mechanism to display information to a ussr.
L0471 Instructions for the apervating system, applications
and/or programs may be located in storage devices 316, which are
in communicaticon with processor unit 304 through communicationg
fabric 362, In thege illustrative examplesg, the instructions
arg in a functional form on pergistent storage 308. These
instructions may be lcoadsd into memory 306 for execution by
processcr unit 304. The processeg of the different embodiments
r be performed by procesgcer unit 304 using computer

implemented instructionsg, which may be located in a memory such
as memory 3{48&.
60481 These ingtructions are referred Lo ag program code,
compuber usable program code, or computer readable program cods
rhat may be read and executed by a procesgzory in procsegsor unit
304. The program code in the different embodiments may be
aembodied on different physical or computer readabls gtorage
media guch as memory 306 or persistent stcrage 308.
0049} Program code 318 ig located in a functional form on
computer readable media 320 that ig selectively removable and

v be lcaded onto or transferred tc data processing system 300
for executicn by processor unit 304. Program code 318 and
compulber readable media 320 form computer program producht 322 in

11
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thege examples. In one example, computer readable media 320 may
be computer readable storage medium 324 or computer readable
signal medium 326. Computer readable storags medium 324 may
inciude, for example, an optical or magnetic dise that is
inserted or placed into a drive or other device that is part of

persistent storage 308 for transfer onto a gtorage device, such

o

g a hard drive that isg part of persistent storage 308.

Computer readable storage medium 324 also may tLake the form of a
persgistent storage, such as a hard drive, a thumb drive, or a
flash memcry that is connected to data processing system 300.

In some instances, computer readable storage medium 324 may not
be removable from data processing svetem 300. In thege
iilustrative examples, computer readable storage medium 324 ig a
non-transitory computer readable storage medium.

[0GEO] Alternatively, program code 318 may be transferrad to
data procegsing system 300 using computer readable signal medium
326. Computer readable signal medium 326 may be, for examplie, &
propagated data signal containing program code 318, For
example, computer readable signal medium 326 may be an electro-
magnetic gignal, an optical signal, and/or any other guitable
tyvpe of sgignal. These signals may be transmitted over
communicaticns links, such as wireless communications links,
optical fiber cable, coaxial cable, a wire, and/or any cthsr
suitable type of communicationsg link. In cother words, the
communications link and/or the connection wmay be phvsical or
wireless in the illustrative examples.

P00513 In some iilustrative empodimentg, program code 318 may
be downloaded over & network to persigstent storage 308 from

ancther device or data processing system through computer

[

readable signal medium 328 for usge within data procegsing avstem
300. PFor instance, program code stored in a computer readable
storage medium in a server data procssgging gystem may be
downloadsd over a network from the server to data procegsing
system 300. The data processing system providing program code
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318 may be a server computer, a c¢lient computer, or sowe other
device capable of storing and transmitting program code 318.
(o008} The different components iliustrated for data
processing system 300 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 those illustrated for data processing
syatem 300, Other components ghown in Figure 3 can be varied
from the illustrative examples shown. The different embodiments
may be implemented using any hardware device or system capable
of executing program code. As one example, the data processing
system may include corganic components integrated with inorganic
components and/or may be compriged entirely of organic
componants excluding a human being. For example, a storage
device may be comprised of an organic gemiconductor.

[0052] As another example, a storage device in data
processing system 300 is any hardware apparatus that may store
data. Memory 306, persistent storage 308, and computer readable
media 320 are examples of storage devices in a tangible form.
[0053] In another example, a bus system may be used to
impiement communications fabric 302 and may be comprised of one
or more buses, such as a system bus or an input/output bus. Of
course, the bug sygtem may be implemented using any suitable
type cf architecture thait provides for a transfer of data
betwaen different components or devices attached to the bus
system. Additionally, a communications unit may include one or
more devices used to transmit and receive data, such as a modem
or a network adapter. Further, a memory may be, for example,
memory 306 or a cache, such as a cache found in an interface and
memory controller hub that may be present in communications fabrice
302.

{0054} The diffevent advantagesous embodiments recognize and
take into account a number of different considerationg. For

i3
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example, the different advantageous embodiments recognize that
aircraft commonly have a number of networks. The number of
necworks take the form of different physical media. For
gexanmple, the aircraft may be equipped with twe Ethernet
networks, a controllier area network (CAN) bus network, and a
digcrete signal network. Bach network mav be used for a
different purpose. For example, a CAN bus network may be used
tc monitor the health of oxygen distribution svstems.
Components of the oxygen distribution gystems are located in
passenger service units. The pagsenger gervide unite are
located above sach row of passenger seats on the aircraft.
[ooss] The different advantageous embodiments also recognize
and take into account that the passenger gervice units above
2ach row of pagsenger seats may be moved and/cr reconfigured
uring the operational life of the ailrcraft. For example, the
passenger gervice unitsg may be wmoved when a new seating plan is
used in the aircraft. 1In other words, a new seating plan
changes the pitch between seats. The pitch is the space between
geats in a column. The seating plan may be changed to alliow for
more seals to be installed in the aircraft. Alternatively, the
geating pilan may be changed to aliow for each seat to be
surrounded by additional space. Passenger service units may be
connected to the networks in the aircraft using a number of
wirea.

003563 The different advantagsous embodimentg recognize and
take into account that the number of wires may not have extra
wire to allow a comnection to the passenger service panel to be
moved without reworking the number of wires and/or the
connection to the passenger gervice panel. In some examples, a
new connector must be designed and/or wires must be rerun from
another location. Reworking the wirlng in the aircraft is
disadvantageous because this process increases the cosgt of
changing the seat plan on the aircraft. Alternatively,
additional wire may be instaliesd during the initial

i4
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configuration of the aircrafy. Installing additional wire
during initial configuration of the aircraft is disadvantagecus,
however, because the extra cable adds weight to the aircraft and
decreases Ifusl economy.

(00571 The different advantageous empodiments also recognizs
and take into account that wireless communication between the
passenger service units and the networks on the aircraft allow
the passenger service units to be moved during a seat plan

change without reworking wiring and/or connectors.

[oo58} Thug, the different advantagescus embodiments provide a
sygtem and method for transmitiing messages. In one

advantageous embodiment, a gvstem comprising a number of
trangceiver unites, a first computer system, and a second
computer system is provided. The number cof transceiver units
are configured for use in a cabin of an aircraft, each of the
numper of trangceiver unite being conficured to receive a nunber
of messages and transmit the number of messages to a subseguent
rransceiver unit, wherein the subsesquent trangceiver unit is
identified based on a physical position of the each of the
number of Lransceiver units to one another. The first computer
syatem is 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 firgt wireless communications link to a first
trangceiver unit in the number of transceiver units. The second
computer svstem ig configured for use in the aircraft cabin, the

second computer svetem being configured te receive the number of

n

mesgages over a second wireless communications link from a

gacond transceiver unit in the number of trangceiver unitsg, the
second computer system being further configured te transmit the

number of mesgsages received over the second wireless
comrunications link on a second number of physical network media

corregponding to the first number of physical network media.
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[3053] Turning now to Figure 4, an illustration of a
trangmisgion environment is depicted in accordance with an
advantagecus embodiment. Tranemisgion environment 408 may be
implemented in ailrcraft 200 in Figure 2.

[00s0] In these examples, transmission envirvonment 400
inciudes aircraft 402. Of course, trangmisgion environment 400
may also conitain other vehicles or locations that contain
networks. For example, tyransmission environment may comprise a
bullding and/or an automobile.

(00617 Aircraft 402 is discussed in these examples. However,
alrcrafit 402 is a non-limiting example of a vehicle in
accordance with an advantageous embodiment. Othexr vehicles may
bhe used in addition t¢ or in place of aircraft 402. A vehicle,
ag used herein, is a device used for transporting people and/or
chijecta. ¥For sxample, the vehigle may be a bus, a train, a
bhoat., or any cotbher suitable wvehicle that hasg geats configured in
rows and/or celummns.

{00621} Cabin 404 ig present within aircraft 402. Cabin 404
is an area suitable for humans or objects to be present during
operation of the aircraft. (abin 404 congistg cof any
compination of a passenger cabin, a cockpit, and a carge bay.

In this advantagesous embodiment, cabin 404 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 418.

(60631 Fumber of phvsical network media 406 make up a nugber
of networks present in cabin 484. The networks arse used for
communications between systems cnkoard aircralt 402. In these
examples, number of physical network media 406 comprise Ethernet
media 418, CaN bus media 428, and discrete gignal media 422.
CAN bus media is a controller area network bus. Discrate gignal
media 422 is a media on which a veltage on the media lg varisd
such that the changes in voltage are recognized by devices on
digcrete signal media 422. Of course, number of physical

ig
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network media 406 may congigt of additicnmal and/or different
types of media.

[0064] Rumber of physical network media 406 are connected to
computer gystem 408. Computer gystem 408 isg a data processing

svstem. Computer system 408 may be an example implementation of

»

date procesging system 300 from Figure 3. OFf course, some
components from data procegsing eystem 300 may not be present in
computer system 408 and/or additicnal components may be present
in compuiter systam 408. Computer syvstem 408 ig configured to
gend and receive data using wirelegs communications link 43¢,
{00ss] Wireless communicstions link 410 is a substancs
through which signals can travel. Wireless communications link
410 isg a part of a network. In thesge examples, however,

wireleas commnications link 410 ig a diffevent type of media

My
G

than number of phyvsical network media 406, ¥ sxample, number

of phvgical network media 408 may comprise Ethernet media 418,
CAN bus media 420, and discrete gignal media 422, while wireless
communicationg link 4310 ig infrarved link 424. Mumber of panels
426 are assocliated with seats 412.

(00641 A firgt component is considered to be aszogiated with
a second component by being secured to the sscond component,
bonded to the second component, fastened £o the second
component, and/cor connected to the second component in some
other guitable manner. The first componant algo may be
connected to the second component through using a thizxd
component. The first compenent is also considered to be
asgociated with the second component by being formed as part of
and/or an extension of the second component.

00671 In these examples, searts 412 are positioned 1n rows,
guch az row 464. Row 464 containg number of geaits 482. Number
of panels 426 are located above number ©f seats 462 azuch that a
panel corresgpeonds te nunber of ssats 462 associated with the
panel. Row 464 ig a part of column 480. Column 460 and column

468 each consigt of rows of =seats, such ag row 484 and row 4868,

{1
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regpectively. Column 460 ig separated from another column, such
as column 466, by a walkway or aisle. Aadditional cclumns may be
present in cabin 404.
[0Q68] In other words, column 4608 containg vow 464. Row 464
contains number of seats 462, Number of seats 462 are
associated with a panel in number of panels 426, Thus, in some
advantageous embodiments, row 464 may be associated with more
than one panel in nuwber of panels 426.
[onssl Likewige, column 468 containg row 468. Row 468
containg number of geatsg 478. Number of seats 470 are
asgociatad with a panel in number of panselg 426. Thus, in some
advantageous embodiments, row 468 may be asscciated with more
than one panel in number of panels 426.
[govol In these examplesg, each panel in nurber of panslis 426
ig a passenger service unit 428. A passenger service unit is a
devige that provides a nunmber of services Lo & number of
pagsengers sitting in number of geatg 462. For example,
pagsenger service unit 428 may provide a switchable light,
ventilation, and/or oxygen distribution through a masik.
L0071} Number of panels 426 are asgoclated with number of
cranaceiver units 4568. In one advantageous embodiment, =ach
panel 18 associated with one transcelver unit 430 in number of
transcaiver units 456. Number of transceiver units 456 are
devices configursd to receive and transmit messages on wireless
communications link 43¢. In these examples, wireless
communicabions link 410 ig infrared link 424. In sowne
advantagecusg embodiments, number of transceiver units 456 ars
computer systems, like computer system 408 and/or data
processging gystem 300 in Rigure 3. In other advantageous
embodiments, number of transceiver units 458 do not contain some
components of data procesging system 300, For example, numbsr
of trangceiver units 456 may or may not contain storage devices

216 as in Figure 3.
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feo72] Computer svstem 414 isg a cowputer gystem like computer
gystem 408. Computer system 414 is connected tc number of
ctrangceiver units 456 uging wirelesgs communicatione link 458.
Computer gystem 414 is also connected to number of physical

5 network media 416. In thege exampleg, number of physical
network media 416 are the same mediz as number of physical
network media 406. However, in other advantageocus emcodiments,
number of physical network media 4186 may be different typesg of
media than pumber of physical network media 406.

10 00731 Trangmisgion environment 400 may be used to transmit
and receive data acrossg the diffevent networks and media
contained in transmiggion envircnment 406. HNumber of messages
432 are a number of data communications. The number of data
communications may be trangmitted acrcoss number of physical

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

FO074]% Computer gyvstem 408 either receives data from other
devices on number of ghysical network media 406 or computer
system 408 may create number of messages 432 for transmission.

20 In advantageocus embodiments in which data is received on number
of physgical network media 4068, computer system 408 combineg the
data into number of mesgages 432. Compuler system 408 may
combine the data into number of messages 432 by multiplexing the
data for transmigsion on wirsless comemunications link 4108. The

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

(00751 Computer system 408 then transmits number of mesdgages
432 toc number of transcelver units 458 using wireless

30 comnunications link 410. Computer system 408 transmits number
of messages 432 to number of transceiver units 436 by

transamitting an infrared representaticon of number of messzages

432 on infrared link 424. A trangceiver unit, such as

transceiver unit 430, receives number of messages 432. The
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trangesiver unit that receives number of messagesg 432 then
transmits number of messages 432 to subsequent transceiver unit
434 .

[0078] In thege exawmples, number of transceiver units 456 arve
configuraed to send and receiver number of messages 432 to and
from each other and computer systems 408 and 414. In ons
advantageous embodimentc, number of transceiver units 456 are
pesitioned in physical pogition 436 relative to each other. In
other wordeg, subseguent transceiver unit 434 is identified by
the transceiver unit that mcogt recently recelved nunber of
messages 432.

FBO773 In this advantageous embodiment, physical position
relative to each other means that sach transceiver unit in
numper of transceiver units 428 is within line of eight 438 of
gubsequent transceiver unit 434. In this advantageous
embodiment, number cof transceiver unite 428 form a column and
gach of number of transceliver units 456 receives number of
mesgsages 432 from one direction in the column and transwits
number of messages 432 to subsequent transceiver unit 434 in the
column. Subsegquent trangceiver unit 434 then transmits numbsr
of meggages 432 to another subsgeguent trangceiver unit 434 uasing
line of gight 438 in the column of number of transceilver units
456. In these examples, ancther subsequent transceiver unit 434
is associated with another ganel in number of panels 426.

Fumber of transceiver units 456 may cowprise twe trangceivers,
with each transceiver directed opposite the other transceiver.
f0C078] Number cof messages 432 1s transmitted and received by
number of transceiver units 456 from the end of the column
clogest to computer system 408 to the end of the ceoiumn farthest
from computer system 408. Final transceiver unit 440 receives
number of messages 432 once all othey transceiver units in
number of transceiver units 456 have received number of messages

432. In cother words, final transcsiver unit 440 is identified
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as the last transceiver unit in number of transceiver unitg 458
to receive number of messages 432 from another transceiver unit.
(0079} Final transceiver unit 440 then tranemits messages 432
Co computer gyatem 414 uging wirelese communications link 458.
Wireless communications link 458 may be of the same tvpe as
wireless communications link 410. In these examples, wireless
communications link 458 is an infrared link. Once computer
system 414 receives number of messages 432 from final
transceiver unit 440, computer gystem 414 decodes number of
messages 432. Computer system 414 then recreates the original
megsages that composed number of messages 432 on the
corresponding media in number of phyegical network media 416. In
thegse advantageous ewbodiments, computer zystem 414 recreates
the data from number of messages 432 on a medium in number of
physical network media 416 that matches the medium on which the
data wasg received at computer system 408 on number of physical
network media 446. For ewample, if data from Ethernet media 418
wag contained in number of messages 432, computer system 408
recraates 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.

igogol in some advantageous embodiments, number of messages
432 algo containg data intended for receipt and/or processing by
trangceiver unit 430. In such an advantagecus embodiment, each
of the number of transceiver unitsg 456 are addressed with
address 442. Address 442 is assigned to transceiver unit 4390
and ig unigue among numbey of transceiver units 456. To assign
address 442 to each of number of transceiver units 456, scurce
computer system 443 Cransmits code 444. Source computer systewm
443 1s a computer system configured to generate code 444. In
some advantageous embodiments, gource 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.

gegll Code 444 is transmitted among number of trangceiver
units 456 in the same wanner as number of messages 432. In
other words, code 444 is received by transceiver unit 430 and
transmitted te subseguent transcaiver unit 434 in order 446.
Order 446 is the ssguence in which number of trangceiver units
456 have line of sight 438 with one another. Code 444 is
transmitted along order 446 until final transceiver unit 440
receives code 444.

E0G82] When code 444 is received by final transceiver unit
449, final transceiver unit 440 transmite valus 448 in reverse
450 of corder 44%. In other words, value 448 ig transmitted and
received by number of transceliver units 456 in inverted order
446. Each transceiver unit 430 in number of transceiver units
456 modifies value 448 and transmits modified value 448 to the
next trangceiver unit 430 in reverse 450 of order 446. In one
advantageocus embodiment, final transceiver unit 440 transmitg
value 448 of “1” and each transceiver unit 430 increments valus
448 by one. Once the firgt transceiver unit 430 to receive code
444 recelives value 448, value 448 is transmitted to computer
syatem 408. Each transceiver unit 430 stores address 442 for
trangceiver unit 430. Source computer system 443 sets size 452
of number of bhuffers 454 to valus 448. DNumber of buffers 454
store number of messages 432 prior to tranamitting by computer
systenm 408 and/or while wireless communications link 410 ig in
use by transceiver unit 430 or computer system 414.

00831 The illustration cof aircraft 402 in transmission
envircrment 400 is not meant to imply physical or architectural
limitations to the manner in which different features may be
implemented. Other components in addition to and/or in place of
the ones illustrated may be used. Some components may be
unnecessary in gome advantageocus empodiments. Also, the blocks
ars presented to illustrate some functional componsnts. One or
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more cof these blocks may be combined and/cr divided into
different blocks when implemented in different advantageous
embodiments.

[ogg4al For example, additional computer systems 414 may be
located between transceiver units 4390 in nurher of transceiver
units 456. Computer system 414 may alsc set size 452 of buffers
454 using valu2 448. In gsuch an advantageous embodiment,
computer gystem 408 may send value 448 to computer gvsitem 414 on
wirelegs communications link 4310 through number of trangceiver
units 456.

£00851 Figures 5 and 6 depict illustrations of an alrcraft
cabin containing a number of components pregent in some
advantageous embodiments. Figure 5 pregents an overview of the
cabin, and Figure & pregenty a more detailed view of the
computer systems and transceiver units.

(00861 Turning now to Figure 5, an iilugtration of an
aircraft cabin ig deplcted in accordance with an advantageous
embodiment. Cabin 500 is an exawmple implementation of cabin 404
in Figure 4. Cabin 500 contains seats 502, Seats 502 are an
gxanplile implementation of column 460 within seatg 412 in Figure
4.

[0087] Cabin 500 alsc containsg passenger service units 504.
umber cf passenger service units 504 are example
impiementations of passenger service unit 428 in Figure 4. 1In
this advantageocus embodiment, each seat in seats 502 ia
associated with one or more passenger gervice unit in number of
passenger service units 504.

[ooEsl In thig advantageous embodiment, each geat is
agsociated with two passenger service units. A passenger
service unit is associated with a seat when the passenger
gervice unit provides a number of services for the seat and/cr a
pasgsenger gitting in the seab. TFor example, both passenger
gervice unit 566 and passenger service unit 514 ars asgsociated
with meat 5%30. In the depicted example, pasgsenger service units
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506, 516, 5342, and 536 comwunicate with and operate lighting
elements for the seatg, and passenger service units 514, 518,
534, and 538 communicate with and opsrate oxygen deployment
gystems.

(0089} In these examples, a pagsenger service unit, such asg
passenger service unit 598, is located within a panel such as
panel 508. Panel 508 is an example implementation of a panel in
number of panels 426. In the depicted example, panel 588 is
asscciated with seat 538. However, panel 508 may alsc be
associated with other seats in the same row ag seat 330 that are
not depicted in this illustration.

EGOR03 In this depictad example, messages arrive at computer
system 510 on media 512. Computer system 510 ig an example
implementation of computer gystem 408 and media 512 are example
implementations of number of physical network media 406 in
Figure 4. In these illustrative examples, computer system 510
has an infrared trangcelver. Compuber system 510 combinss the
megsages from the different media 512 and uses the infrared

%

transceiver to wirelessly transmit the messages

ot

C pasgengery
gervice unit 506.

(0051} In the illustrative sxamples, passenger gervice unit
506 receives the messages and transmits the messagesg to
passenger service unit 514. Passengex service unit 5306 may
receive the megsages on a first infrared transceiver directed
toward computer gystem 510 to include the line of aight with
computer system 510, Pasgenger service unit 506 may use a

second transceiver dir

)]

cted toward passengsery service unit 514 to
trangmit the messages t©o passenger service unit 514. Pagsenger
service unit 506 may be connected to an eslectrical power
distribution system 524 using wire 328. In the depicted
example, wire 326 provides electrical power for all of number of
passgenger service units 584,
(0032} Pagsenger service unit 514 receives the messages and
transmits the messages to passenger service unit 516. Passenger
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line of sight with computer system 530. Pasgsenger service unit
506 may use a second transceiver directed toward passenger
service unit 314 to transmit the messages to passenger service
unit 534. Links 802 repregent infrared links in this
illustrative example. However, additional passenger service
units 506 may be inserted in the physical ares traveled by links
602 to connect additional passenger gervice unitg 506 to the
system.

fB087;} Pagsenger service unit 514 receivesg the messages and
transmits the messages to passenger service unit 516. Passenger
service unit 516 receives the messages and transmits the
megsages to passenger service unit 518. Passgenger service unit

518 receives the messages and tfransmitse the messages to

pasgenger service unit 3532. Pasgenger service unit 532 receives
the messages and transmits the messages to pasgengsry service

unit 534. Passenger service unit 534 receives the messages and
transmitg the megsages to passenger service unit 536. Passenger
&

service unit 85348 raceiveg the mes

[{H

ages and transmits the

-

mesgsages Lo passsnger servics

[

nit 538. Passenger gervice unit
538 receives the messgages and transmits the messages to computer
system 520. Computer syatem 520 decodes the meszages and uses
information in the messages tc identify the type of media on
which the message was received. Computer system 520 recreates
messages on numober of physical media 522 sguch that the messages
are transmitted on the same type of physical media on which they
ware reaceived.

[GG28] urning now £o Figure 7, an illustration of passenger
gervice unitsg is depicted in accordance with an advantageous
embodiment. &Area 700 may be a portion of an aircraft cabin,
gsuch az cabin 500 in Figure 5.

[00393} In this advantagesous embodiment, messages are received
on number of physical media 701. For example, messages may be
received on four Ethernet media and a discrete gignal media.
Computer gystem 702 is an example implementation of computer
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physical media 701 on which the message wag received. Computer
gystem 718 then transmits the message on the identified medium.
E08102] Figures 8-14 illustrate an example of identifying an
address for sach of the number of Lrangceiver units in
accordance with an advantageous embodiment. Each figure in
Figures 8-14 illustrates a point in time later than the previous
figure. 1In other words, Figures 8-14 illustrate sequential
points in time.

[00103) Turning now to Figure 8, an illustration of a portion
of a cabin at a first point in time for identifying addresses is
depicted in accordance with an advantageousg embodiment. Portion
800 is an example implementation of portion 700 in Pigure 7.
Porticn 800 containg cowmputer gystem 802, link 814, and
transceiving units 810, 812, and B1S&. Computer system 802 is an

example implementation of computer system 408 in Figuxe 4.

Addresses may be identified for transceiving units 810, 812 and
816 at & prespecified interval, in respornse Lo & usger input, or
in respcnge to an inconsistency in the link guality betwsen

transceiving units 830, 812, and BLs.

F00104] Computer system 802 containg a transwmisgsion buffer 804
and a recelving buffer 806. Before the guantity of addressges
for transceiving uniis is known, the transmission buffer 804 iz
at size 1. Receiving buffer 806 is at size 0. Computer system
802 generates code 808 and stores code 808 in transmisgion
buffer 804. Code 808 iz an example iwmplementation of code 444
in Figure 4.

[00105] Next in Figure 9, an illustration of a portion of a
cabin at a sscond point in time for identifyving addresses is
depicted in accordance with an advantageous embodiment.
Computer system 802 transmits code 808 to transceiver unit 810
and removes code 808 frowm transmission buffer 804.

[00108] With reference now to Figure 10, an illustration of a
portion of a cabkin at a third point in time for identifying
addresses is depicted in accordance with an advantageous
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embodiment.. Transgcelver unit 810 transmits code 808 to
trangesiver unit B1Z.

£60107] In Figure 11, an illustration of a portion of a cabin
ab a fourth peint in time for identifyving addregses is depicted
in accordance with an advantagecus embodiment. Transceiver unit
812 transmits code 808 to transceiver unit 816 using ilink 814.
Link 814 is an example implementation of 1ink 602 in BFigure 6.
Link 814 allowg additional frangceiver unitsg to be insgitalled in
the phygical space used by 1link 814 without reworking comnnesctors
or wiring.

[00108] Transceiver unit 816 detects that there are no
additional transcelver units within range. Transceiver unit 816
then generates value 1102. Value 1102 is 17 in these examples.
Trangceiver unit 816 discards code 808 bub gaves value 1102 as
the addressg of fransceiver unit 816. Transceiver unit 816 then
crangmits value 1102 ro Cransceiver unit 812.

[0ci109] Turning now to Figure 12, an illustration of a portion
of a cabin at a fifth point in time for identifying addresses is
depicted in accordance with an advantageous embodiment.
Transceiver unit 812 receives valus 1102 and increments value
13162 to “2% o form value 12902. Transceiver unit 812 gaves
value 1202 as the address for trangceiver unit 812 and transmits
value 1202 to transceiver unit 810.

E0GL1] Next in Figure 13, an illustration of a portion of &
cabin at a sixth point in time for identifying addressesg is
depicted in accordance with an advantageous embodiment.
Transceiver unit 810 recesives value 1202 and increments value
1292 to *37 to form value 1302. Transceiver unit 810 saves
value 13902 a3s the address for transceiver unit 812 and transmits
value 1302 to computer system 802,

[003111] Turning to Figure 14, an illustration of a portion of
a cabin at a seventh point in time for identifying addreasses ig

depicted in accordance with an advantageous embodiment.
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Computer system 802 recelves value 1302 of 37 and setg the size

of transmission buffer 804 and xecsiving buffer 806 to a 3.

[40112] In Figure 15, an illustration flowchart of a process

o}

for transmitting messages ig depicted in accordance with an

[{H]
I

advantageous embodiment. The process may be performed in
ctransmisgion environment 400 by computer system 802, number of
crangceiver unitg 456 and computer system 414 in Figure 4.
[gp113] The process begins by receiving, by a first computer
syatem configured for use in a cabin ©f an aircraft, a number of
messages on a first number of physical network media (operation
15302) . The computer system may be a data processing system,
guch ag data processing gyvstem 300 in Figure 3. A physical
network medium is a physical substance capable of carryving data
from cone device to ancther. Examples of physical network media
ingclude Ethernet, CAN bus, and discrets gignal media.

[o0114] The process then transmits the number of messages over
a first wireless communications link to a first trangsceiver unit
in a nurber of trangceivery units {(opervation 1504). The wirelegs
commmunications link may be an infrared link.

[00115] The process then receives, by ths number of
rransceiver units configured for uge in the cabin, the number of
messages and transmits the number of messages Lo a subsequent
transceiver unit (operation 1508). The subsegquent transceiver
unit ig identified baszed on & physical pozition of the each of
the mumbar of transceiver unitg to one another.

[906116] The process then recaives, by a second computer system

7

configured for use in fhe aircraft cabin, the number of messages
over a second wirelesgs communicationg link from a second
trangceiver unit in the number of transceiver unitg (operation
1548) .

001171 The procese transmits the number of messages on a
zecond number of physical network wmedia corresponding to the
firgt number of physical network media {opsratiomn 1510). The
gecond number of phyveical network media may be of the game Lypss
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as the first physical network media. The second computer system
selects a physical network media from the second number of
physical network media that corresponds to the fivst number of
physical network media based on the network on which the message
was received by the first computer systc For examplie, if the
megsage was 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 some advantagsous embodiments, an identifier is included in
the message that indicates on which network the gecond computer
svgtem 18 Lo recreate the message. The process terminates
thereaftex
FO0118] Turning now to Figure 16, a flowchart of an additional
procesg for transmitting megsages is depicted in accordance with
an advantageous embodiment. The progess may be performed in
rransmisgion environment 400 by computer system 802, number of
trangceivey units 456 and computer svstem 414 in Figure 4.
[001l12] The procass beginsg by receiving data at a firstc
computer system on multiple networks {(oparation 1802). The
computer gystem may be a data processing system, such as data
processing system 300 in Figure 3.
[egi20] The process then multiplexes the data into a number of
egsages using infrared {(operation 1684}. The process then
receives the number of meggagesg ab a transceiver unit in line of
gight of the gender {operation 1606).
(001211 The process then detsrmines whether another
trangsceiver unit is within range {operaticn 1608). If the
process determines that another transgceiver unit 1s within
range, the process transmits the mamber of mesgsages to the next
trangceiver unit {operation 1614} and the procsess returng Lo
operation 18906. If the process determines that another
trangceiver is within range at operation 16908, the process
transmits the number of messages to a second computer system
(cperation 1610). The process then recreates {he mesgages on a

31



2

[y

&

WO 2011/133273 PCT/0S82011/029197

network connscted to the second computer system that corresponds
to the network on which the messages were first received
{operation 1612). The prcocess terminates thereafter.
(301223 Turning now to Figure 17, a flowchart of a process For
identifying an addressg for each transceiver unit is depicted in
accordance with an advantageous embodiment. The procesgs may be
performed in transmission environment 400 by computer system
802, nurber of transceivey units 456 and computer gystem 414 in
Figure 4.

[00123] The process begins by generating a code at a first
computer system (operation 1702). The computer system may be a
data processing sgystem, such as data processing system 300 in
Figure 3. The code may be recognized by the transceiver units

as an addressing code.

{60124} The processg then transmits the code to a transceiver
unit (operation 1704). The processg may use an infrared link to

transmit the code. The process then receives the code at the
transcelver unit {operation 17086} .

E00125] The process then determines if an additional
transceiver unit is within range (operation 1768). If the
process determines that an additional fransceiver is within
rangs, the process transgmits the code to the additional

transceiver unit {(operation 1722). The proces

Ul

then rsturns to
operation 1706. If the process determines that an additional
trangceiver unit is not within range at operaticn 1708, the
process sets the address of the final transceiver unit to a
valus of “1" (operaticn 1710).

[60128] The procegs transmits the value to the transceiver
unit freowm which the trangceiver unit received the code
(operaticon 1712) . The process then receives the value at a
transceiver unit, increments the value, and sets the address of
the trangceiver unit to the new value {operation 1714} .

fo0127] The process determines if the btranscsiver unit that
most wecently received the value received the code directly from
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the cowmputer system (operation 1716). If the process determines
that the transceiver unit that most recently received the value
did not receive the code directly from the computer system, the
process returns to operabion 1712. If the process determines
that the transceilver unit that most recently received ths value
did receive the code directly from the computer system at
operation 1716, the process increments the value and transmits
rhe value to the computer system {(operation 1718).
[o0128] The process then sets the transmission and receaiving
uffers of the computer gystem equal to the value {cperation
1720) and the process terminates thereafter.
[g012sg) The flowchart and block diagrams in the different
depicted embodiments illustrate the architecture, functiocnality,

systems and

h

and operation of some possible implementations o

-

methods in different advantageocous embodiments. In this regard,

cach block in the flowchari o block diagrams may represse &
module, segment, function, and/or a portion of an operation ox
step

£i30] in some alternative implementations, the function ox

functiong noted in the bleock may occur cut ¢f the order noted in
the figures. For sxample, in scme cases, two blocks shown in
succession may ke executad substantially concurrently, or the
blocks may sometimes be executed in the reverse order, depending
upon the funciionaliry involved. Also, other blocks may be
added in addition to the illustrated blocks in a flowchart ox
biock diagram.

(00131} For example, Che process may not perform operation
1608 of particular nurber of transceiver units have been
identified. Additionally, the process may negotiate a rate of
transfer and/or a security protocol with the next transceiver
unit at operation 1410 prior to transmitting the number of
messages. Additionally, the process may recreate the number Of

messages on a particular network at opsration 15310, or may
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recreate the messages on different networks based on a set of
policies or rules.

[00132] Thug, the different advantageous embodiments aliow the
pasgengeyr service units to be moved to other locations without
reworking wiring or comnectors and reducing weight and
maintenance cogts. Units may also be added or removed from the
system and the system automatically re-addregses the new and/or
remaining units.

(801331 Thus, the different advantageous embodiments provide a
gystem and methed for transmitting mesgsages. In one
advantageous empbodiment, a system comprising & number of
transceiver units, first computer system, and a second computer
gystem ig provided. The number of transceiver units are
configured for use in a cabin of an aircraft, each of the number

of transceiver units being configured te receive a number of

messages and transmit the nuwber of messages to a subseguent
transceiver unit, wherein the subseguent transceiver unit is
identified based on a physical position of the each of the
numier of transceiver unitsg to one ancthexr. The first computer
system is configured for use in the cabin, the first computer
gysten being configured to receive the number of messages on a

first number of physical network media and transmit the number

of megsgages over a first wirelese communications link to a first
tranasceiver unit in the number of transceiver unitg. The second

computer system is configured for use in the airxcraft cabin, the
gecond computer system being configured to receive the number of
neggades cover a second wirelesgg communications link from a
gecond transceiver unit in the number of transceiver unitg, the
gecond computer system being further configured to transmit the
umber of messages received over the second wireless
compunications link on a second number of physical network media
correspending to the firat number of physical network media.
[060134] The description of the different advantageous
embodiments has been presented for purposes of illustration and
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description, and is not intended to be exhaustive or limited to
the embodiments in the form disclosed. Many modifications and
variationg will be apparent to those of ordinary skill in the
art. Furthew, different advantageous embodiments may provide
different advantages as compared to other advantageous
embodiments. The embodiment or embodiments selected are chosen
and described in order to best explain the principles of the
embediments, the practical application, and to enable others of
ordinary skill in the art to understand the disclosure for
various embodiments with various modifications ag are suited to

b

the particular use contemplated.



CLAIMS

1. A system comprising:

a number of transceiver units configured for a cabin of a
vehicle, each of the number 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;

a first computer system configured for 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
communications link to a first transceiver unit in the
number of transceiver units; and

a second computer system configured for the cabin, the
second computer system being configured to receive the
number of messages over a second wireless communi-
cations 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 corre-
sponding to the first number of physical network media.

2. The system of claim 1, wherein the vehicle is an aircraft

and further comprising:
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the aircraft, wherein the cabin is located inside of the
aircraft and the number of transceiver units are located
above a column of seats onboard the aircraft,

3. The system of claim 2, wherein each of the number of
transceiver units are associated with a passenger service unit.

4. The system of claim 1 further comprising:

the first computer system, via a first protocol, identifying

an address for each of the transceiver units.

S. The system of claim 4, wherein the number of trans-
ceiver units are located substantially in a row and the first
protocol further comprises:

a second protocol comprising:

transmitting a code from the first computer system to
each of the number of transceiver units in an order;

recerving the code at a final transceiver unit in the num-
ber of transceiver units in the row, transmitting a value
from the final transceiver unit to each ofthe number of
transceiver units in a reverse of the order; and

receiving the value at the first computer system.

6. The system of claim 5, wherein the vehicle is an aircraft
and the first wireless communications link is an infrared link.

7. 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 con-
troller area network (CAN) bus medium, and a discrete signal
medium.

8. The system of claim 1, wherein the subsequent trans-
ceiver unit being determined based on the physical position of
each of the number of transceiver units to the one another
further comprises the subsequent transceiver unit being
located within a line of sight of a transceiver unit in each of the
number of transceiver units that most recently received the
number of messages.
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9. A method of transmitting messages, the method com-
prising:
receiving, by a first computer system configured for 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 transceiver unit in a number of transceiver units;

receiving, by the number of transceiver units configured for
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 each of the number of
transceiver units; and

receiving, by a second computer system configured for the

cabin, the number of messages over a second wireless
communications link from a second transceiver unit in
the number of transceiver units, wherein the second
computer system transmits the number of messages
received over the second wireless communications link
on a second number of physical network media corre-
sponding 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 first

wireless communications link.

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 each transceiver unit on the first
wireless communications link further comprises:
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transmitting a code from the source computer system to a
last transceiver unit on the first wireless communica-
tions link, wherein each transceiver unit receives the
code and repeats the code to another transceiver unit on
the first wireless communications link;

responsive to receiving the code at a last transceiver unit on
the first wireless communications link, transmitting a
value to the source computer system, wherein each
transceiver unit receives the value and increments the
value prior to repeating the value to the another trans-
ceiver unit; and

receiving the value at the source computer system.

12. The method of claim 11 further comprising;:

setting a size of a number of buffers at the source computer
system to the value.

13. The method of claim 9 further comprising;:

receiving the number of messages from the first computer
system at the second transceiver unit; and

transmitting the number of messages from the second
transceiver unit to the second computer system.

14. The method of claim 13 further comprising:

responsive to receiving the number of messages from the
first computer system at the transceiver unit, determin-
ing whether a message in the number of messages is
addressed to the second transceiver unit; and

responsive to a determination that the number of messages
are addressed to the second transceiver unit, processing
the number of messages by the second transceiver unit.

15. The method of claim 13, wherein the first computer

system, the second computer system, and the transceiver unit
are located in the cabin and the vehicle 1s an aircraft.

39



16. The method of claim 15, wherein the transceiver unit is
located above a column of seats onboard the aircraft and
associated with a number of panels.

17. The method of claim 9, wherein the first wireless com-
munications link is an infrared link.

18. The method of claim 9, wherein the first wireless com-
munications link is a different medium than each of the first
number of physical network media and each of the second
number of physical network media.

19. The method of claim 9, wherein the step of transmitting
the number of messages from the first number of physical
network media over the first wireless communications link
further comprises:

multiplexing the number of messages onto the first wire-
less communications link.

20. An apparatus comprising:

a first computer system configured to receive a number of
messages on a first number of physical network media
and transmit the number of messages on a communica-
tions link that is different from the first number of physi-
cal network media; and

a second computer system, configured to transmit the num-
ber of messages on a second number of physical network
media in response to receiving the number of messages
on the communications link, wherein each of the number
of messages 1s transmitted on a second physical network
medium comprised by the second number of physical
network media corresponding to a first physical network
medium comprised by the first number of physical net-
work media on which each of the number of messages
was received at the first computer system.
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