-1 - COMVUNI CATI ONS NETWORK Background of the

I nvention The present invention relates to a comuni cati ons network and a
comuni cating station for use in a comruni cations network, and in
particular to a conmunications network using a 5ring topol ogy for
supporti ng YAEYIP%HE¥d voi ce and data exchange with hig Cg(ﬁ‘gb/\}é?ﬁ‘?zf‘?ty over
potential equi prent and/or |inkage failure. Description of the Prior Art
The reference in this specification to any prior publication (or
information derived fromit), or to any matter which is known, is not, and
shoul d not be taken as an acknow edgnent_or to adm ssion or any form of
suggestion that the prior publication (or information derived fromit) or
known matter forns part of the common general know edge in the field of

endeavour to which this specéémﬁ@h@tmwm@ typi cal Ethernet

net wor k supporting exchange © nt er ne ot 0co F) packets for data
communi cation, the network topology is configured in a tree structure. In
t he event t Batkgeoubd ofthedednti@aop is forned in the tree topol ogy, data
packets | oop infinitely causing duplication of nmessages between two
conmmuni cat i Ate g ivyegtionghlaeh toclgemnynicgfons neswerk rpd & coreULsetishstitiondomi | abl e

bandw dt h apd jgualmbyin@fioREh#GR, andlid BEaEdarRb Qt&ﬁxﬁiuﬁicﬁiéﬁbné%&onﬁﬂﬁﬁx?iang Tree
Protocol (SIP) arid Rapid Spanning Tree Protocol ensure a loop-free

>pa , (RSTP) »
t opol ogy 5t orip# CRLPEY 1Y SUERRENEIHPEAEHh EPIEs7Et T t5YeE A48 g SRV HERIEH . OV9D The
protocol s abtenareqiginwi akd/slesikQe fdilarel NCcl ude redundant |inks to provide
automati c backup paths if an active link fail. However, the convergence

time can be nore than five seconds depending on the scale of the network
depl oyment , Dedeription of theléeriArdbl e in a practical situation. Sunmmary of the
Present Invention 25 In a first broad form.the E)}{resent dnvention seeks to

provi de a coMmskTEs idhe sReeiGRior '@ #IRGAT PRy icAtsR (Rr AFPTRAteR ICERh AT B i ng
stations, eactd 6@l ivGathiiHgnowinalsinof) altiho@d aorttaeskealal en kdnbwedg@enaieent

communi cati ng St at A5 rokh Bt LEERES! it Gnd pridd pERARE (bR DS abrived from
it) or known matter forms part of the common general knowledge in the field of endeavour to

which this specification relates.

In a typical Ethernet network supporting exchange of Internet Protocol (IP) packets for data
communication, the network topology is configured in a tree structure. In the event that a
15 closed loop is formed in the tree topology, data packets loop infinitely causing duplication of
messages between two communicating stations, which can in turn lead to a reduction in

available bandwidth and quality of service.

Standard protocols such as Spanning Tree Protocol (STP) and Rapid Spanning Tree Protocol
(RSTP) ensure a loop-free topology to prevent bridge loops and ensuing broadcast radiation.
20  The protocols allow a network design to include redundant links to provide automatic backup
paths if an active link fail. However, the convergence time can be more than five seconds
depending on the scale of the network deployment, which is undesirable in a practical

situation.

Summary of the Present Invention

25 In a first broad form the present invention seeks to provide a communications network
" including a plurality of communicating stations, each communicating station being

connectable to two adjacent communicating stations via respective ring connections, the ring



- 2 - connections being arranged to define at |east one conmunications ring
i nterconnecting the plurality of comrunicating stations, the network being
adapted to at |east partially reconfigure the ring connections in response
to detection of at |east one network fault. Typically each comruni cating
station is WRPEEPINE y connectable to two adjacent 5 déisaPcapizy
stations via respective pairs of first and second ring connections, the
first and second ring connections being arranged to define first and second
comuni cations rings interconnecting the plurality of communicating
stations, the communications network bejng adapted to at |east partially
reconfigure at |east one of the first dhd second ring connections in
response to detection of at |east one netmork fault. 10Typically

controllers r
sel ectively ég% # Su'%gélté a%laj’%ett%?tﬁlgm I ca @%@g?ﬁ%ne ccgl?llfgért%?l er at
| east one opluglitys ef emmmacat:xomﬁnqpmsatthmge@pdst pore adapsedntes eledeasit aartidly, and,

b) selects ?cc&lﬁ o6 bileQh o QbnnB@iofs ih P&n&%d&@&gﬂqf&ﬁeah%ﬂéﬁet@&ﬁfmmnl cations
ring. 15Typicall'y a master control a master stati on sel ectively

deactivates,_at | east one ring.connecti.on t her eb g e netmork
as an infi nEYHﬁ‘@Iﬁ%FﬁSh %HF tSHEOhRiS ¢ Fﬁ Y??Pf eé‘iaﬁ } ‘LL{YVPvg
deact i vatescaimingasig smmensrmmslﬁatve@mtsldﬂﬂrsbmdabcoheaﬂg coanetiafs; tha)‘usdamiabl ing a
ring port of a conmmuni cga st at ;. an b) .s ontrolling at
| east one swi dhrmcgf AT sqsr‘%m&mtm%g.m Jaiif/%}ecfgr?tl i Sg??ggt errn%('%m%r of f'e¥° i s
sel ect ed bymtws)onmmmgtge alumbmqf@bmmnnim%mgstaﬁpns,dmgmmtcams set@pikopeirgc qui r e
identifiers gﬁFﬂ$§ 54 Stk Oty J% dNayi. troller
sel f el ect %&s%tglg?f)gdg egsﬁp%gar%@ ro "ﬁ%?eﬁfgo ?1ta|n ferns gkgl g?%)[ﬁhavi ng
t he master twenvnsedP Heecticopial it ansaneiior atﬂhe cont rol ler of each other
comuni cating station to identify the master controller.

10  Typically controllers of the plurality of communicating stations cooperate to selectively

configure the network.

Typically at least one controller at least one of:
a) selects a communicating station as a master station; and,

b) selects a direction of data transfer around at least one communications ring.

15 Typically a master controller of a master station selectively deactivates at least one ring

connection to thereby configure the network as an inline network.

Typically the master controller selectively deactivates at least one ring connection by at least
one of:
a) disabling a ring port of a communicating station; and,

20 b) selectively controlling at least one switch of a master station.

Typically a master controller is selected by:
a) having a controller of each communicating station acquire identifiers of each other
communicating station;
b) having a controller self elect as a master controller using the identifiers; and,
25 c) having the master controller communicate with the controller of each other

communicating station to identify the master controller.



- 3 - Typically at |least one controller: a) generates a configuration

nmessage the configuration nessage including an indication

of a respective

identifier; b) transfers the configuration nessage to each adjacent
comuni cating station; 5c) receives configuration nessages from adj acent
comruni cat i W§ 281380926hs; and, d) determ nes a network coffi/fe08106H8 usi ng

the configuration nessages. Typically for each controller:
configuration nessage includes the respective identifier,
determ nes the network configuration; and, tob) if a recei

a) if a received
the controller
ved configuration

message does not includes the respective identifier of the comunicating
station, the controller: i) adds the identifier of the comrunicating
station to the configuration nmessage; and, ii) transfers the configuration

message to qgg%ﬁgngggggthﬁgééng stations. 15Typically each controller: a)
y ‘ge

peri odi cal | nera

es test nessages; and, b) detects a network fault using

the test nessayessnePypi ewiipyratioachesienthe ¢pifigpration messagsinpliging apdedicafes sage
from an other cogunLcald QenFtAati on; 20b) generates a response nmessage;

and,

b) transfers the configuration message to each adjacent communicating station;

5 ¢) receives configuration messages from adjacent communicating stations; and,

d) determines a network configuration using the configuration messages.

Typically for each controller:

a) if a received configuration message includes the respective identifier, the controller

determines the network configuration; and,

10 b) if a received configuration message does not includes the respective identifier of the

communicating station, the controller:

i) adds the identifier of the communicating station to the configuration message;

and,

ii) transfers the configuration message to adjacent communicating stations.

15  Typically each controller:
a) periodically generates test messages; and,

b) detects a network fault using the test messages.

Typically each controller:
a) receives a test message from an other communicating station;

20 b) generates a response message; and,

c¢) transfers the response message to the other communicating station, each controller

determining a network fault if a response from a communicating station is not

received.

25

Typically each communicating station is further connected to two adjacent communicating
stations via respective power distribution connections, the power distribution connections

being arranged to define a power distribution ring.

Typically each communicating station includes a controller for controlling operation of the

communicating station.



c) transfers the response nessage to the other communi cating station, each
controller determning a network fault if a response froma conmuni cati ng
station is not received. Typi cal ly each conmmuni cating station is further
connected to two adj acent comruni cating 25stations via respective power

di stri buti oWOGHRMEEE) ons, the power distribution connect§ P WY8 ar r anged
to define a power distributionring. - 4 - Typically each comunicating
station includes at | east one switch coupled to the ring connections.

Typi cally each communi cating station includes: a) a first switch coupled to
first ring connections; and, b) a secongd swtch coupled to second ring
connections wherein the controller controls operation of the first and
second switches. Typically the first and second switches axe selectively
connect abl &1y dith Cald YofAGeARETUALE BhOA A1kt O hifchUdaRledto hiARR, ! WO
ring ports, ch’ring port providing connectivity for a respective pair of
first and seewadiops.ng connections. | o Typically each ring port provides
connectivity between the first and second ring connections and first and
second swi t aigisally@spechinvaitating Fygind@dildys: each conmmuni cating station includes
a nunber of dexiqﬁtpoQts fqr p%]gm&n81co niﬁations devices to be coupled
to the communi®at g StherRiRe ©Ofiid ie e B S provi di ng connectivity to at
| east one swi thgha setdillyspiitciakduplet he sccomimingi watecthms wheingbs cantrollardentadls | east
one of: a) a co t hone; and, e) a headset.

Typi cal ly each g%%%@% @%&fﬁghgg%gﬁnggﬁk¥ransforning dat a packets for

transm ssion in 20 accordance with different conmunications protocols.
Typically the first and second switches are selectively connectable.

Typically each communicating station includes at least two ring ports, each ring port

providing connectivity for a respective pair of first and second ring connections.

10  Typically each ring port provides connectivity between the first and second ring connections

and first and second switches respectively.

Typically each communicating station includes a number of device ports for allowing
communications devices to be coupled to the communicating station, the device ports

providing connectivity to at least one switch.

15 Typically the communications devices include at least one of:
a) acomputer system;
b) a VoIP phone; and,

c) aheadset.

Typically each controller is capable of transforming data packets for transmission in

20 accordance with different communications protocols.

Typically the protocols include:
a) Ethernet protocol;
b) a wireless transmission protocol; and,
¢) a serial transmission protocol; and,

25 d) an analog signal for audio playback.

Typically the controller includes an electronic processing device.



Typically the protocols include: a) Ethernet protocol; b) a

W reless transm ssion protocol; and, c) a serial transm ssion
protocol; and, 25d) an anal og signal fi.-ir audio playback. Typically the
controller includes an electronic processing device. -.5-. Typically the

net wor k i ncWOd&s/0P92f&t and second communi cations rings EINTG2GLr8eR+E o
operate at |east one of: a) separately; b) independently; and, 5c) as at
| east one back-up conmuni cations ring. Typically the network includes first
and second comuni cations rings capable of independently transporting voice
traffic and data traffic. Typical l'y ¢ he network includes first and
second communi cations rings configured to operate as overl appi ng
comuni cations rings and provide transport nedia redundancy with one to
communi cat | R0l Bl RGIHYBLYIRREK atiikel A8 cHhMETicLIONTRHBL ERKLABS 1 dphee
Typically the network includes first and second conmuni cations rings and
wher ei n dat & l¢3@EPE t r ansported across one communi cations ring i s capable
of being trangpaggegbipcross the other comunications ring when configured
to operate as _ overl apping conmmuni cations rings. Typically the network
configures sobiﬁﬁ¥m§m$5ﬁ communi cating station breaking the 15
conmuni cat i oncj iaBkt leiease bak-uplbeatnitdiensemanuni cat i on st at us between two or
nore ot her connected comuni cating stations. Typically the network
configures 5l {hp! k! BlRSs NEAAQHK SelAB NednRErdHR! finds OBIBUAIL Cat | NG
stations are’taulty. - _Typically the network reconfigures upon a
communi cat i igepsedgniloipnsrosigapichgrfie sxhdatafrafiicc . 20 Typically the ring
connections are Ethernet connections.

Typically the network includes first and second communications rings configured to operate

as overlapping communications rings and provide transport media redundancy with one

10 communications ring actively back up the other communications ring.

Typically the network includes first and second communications rings and wherein data
traffic transported across one communications ring is capable of being transported across the

other communications ring when configured to operate as overlapping communications rings.

Typically the network configures so that a faulty communicating station breaking the
15 communication link does not affect the communication status between two or more other

connected communicating stations.

Typically the network configures as multiple isolated networks when two or more

communicating stations are faulty.
Typically the network reconfigures upon a communicating station recovering from a fault.
20  Typically the ring connections are Ethernet connections.

In a second broad form the present invention seeks to provide a communicating station for
use in a communications network including a plurality of communicating stations provided in
a ring architecture, the communicating station being selectively connectable to two adjacent
communicating stations via respective ring connections, the ring connections being arranged

25  to define at least one communications ring interconnecting the plurality of communicating
stations, the communication station including:

a) aswitch coupled to the ring connections; and,



In a second broad formthe present invention seeks to provide a
communi cating station for use in a comuni cati ons network including a
plurality of communicating stations provided in a ring architecture, the
comuni cating station being selectively connectable to tw adj acent
comuni cat i % 2884¢%2¢hs via respective ring connections, P4THEP{IHG0248
connections being arranged 25 to define at | east one comuni cations ring
i nterconnecting the plurality of communicating stations, the comunication
station including: a) a switch coupled to the ring connections; and, - 6 -
b) a controller to control operation ofcthe switch to thereby at |east
partially configure the ring connections in response to at |east one
network fault. Typically the conmunication station is selectively
connectabl e tq,t [AGE Qg@pﬂ;ﬁ ' ; ' [ '&@g‘,gai rs of
first and sec%%c?mérafﬁglegg)n%ég?i ns, ntcﬁtéﬁ%@% ?Jairt]lg}@? %é%éﬁ%ﬁggggbconnecti ons
bei ng arranged tthe Erefcornectiang trespprse k¢ ISAH OROIFATART B8Ei ons ri ngs
interconnecting the plurality of communicating stations, the communication
station inclrysiéang: the cahmanibdtiost st&ivnt ¢h ebetprigd cometthige fior Swo r adjgeent
connections; and, . . a second.swi.tch_.coupled to the secon i
connect i ons OTHAEYBIHE 5?%‘8“%"67‘1??"5%]‘"&”’&80)2 gﬁs?fa@lsgc 03%5?% %ﬁg%%s’@ éirsp iglrdst and
second swit ehesl tigg tduescelyy @ingl @asged pardtiiml firyt @drkicgd cemmpeicdtions tingsnd
second 'l N9 CARRREHAL e pliHRlP Al YoriRGaGAMTURALRA S Loibihiclln| Bakdples at
Ing ports, each ri Ly Tor a

| east two r g port providing connectivi r

respective paiudingf first and second ring connections. Typi cal ly each
ring port proyj defsCORBRELIM th Yhe ok WREDNhAEds! 48! and second ring
connections 15and the first and second swtches respectively. Typically the

first and sec&hd $aEcHESh £Pwlade 0ot | SNy g BRI e Vhersip tBarpifroflere

control l,gr coOpQbatdRS oMddtion CRNhd Biksk QRS s&ond RRitded icklictepy of 1€@NMPAIAIGAL | Ng
stations to selectively configure the network. Typically the controller at

| east one of : 208}&E &t agd SESPRATIE CATFEH St ati on as a naster station:

and, 1,) selects a direction of data transfer around at |east one of the
first and sEpoeutly cermumioatiatmgs stafiongicludes at least two ring ports, each ring port

providing connectivity for a respective pair of first and second ring connections.

Typically each ring port provides connectivity between the first and second ring connections

15  and the first and second switches respectively.
Typically the first and second switches are selectively connectable.

Typically the controller cooperates with controllers of the plurality of communicating

stations to selectively configure the network.

Typically the controller at least one of:
20 a) selects a communicating station as a master station; and,
b) selects a direction of data transfer around at least one of the first and second

communications rings.

Typically if selected as a master controller of a master station, the controller selectively
deactivates at least one ring connection to thereby configure the network as an inline

25 network.



Typically if selected as a master controller of a master station, the
controller selectively deactivates at | east one ring connection to thereby
configure the network as an MIne 25 network. - 7 - Typically if selected
as a nmaster controller of a master station, the controller selectively
deacti vat esVA2HaP2@ first and second ring connecti ondEERNOBYS
configure the network as an inline network. Typically the naster
controller selectively deactivates at | east one ring connection by at |east
5one of: a) disabling a ring port; and, b) selectively controlling at |east
one switch. Typically the controller se} ects a master controller by:

a) having the controller acquire identifiers of each other communicating
station; 10b) having the controller self elect as a master controll er u3| ng

the identifip ,anﬁga ﬁa B 3Vih 38 LhRroMBSIS meQR L Abh, Ghe COFPUN SRLE e
each ot

controllers Of ther comunicating station to identify the ma ter
control | er. depgtpiateap psir efifisst @erhtepesid|rigg connections to theyeby eordigwre & n&™aHaLS Fur at i on
nmessage t hejgnddwaisgati on message i ncluding an indication 150f a respective
i dentifier; b) transfers the configur ati on message to each adjacent
communi cat i

f
adj acent c o?r%{ﬁﬁhﬁg’[ In}?&tersﬁog??llghge?e)cnﬁg cFeactlvatesCa? eé‘jt ﬁr& I c%ﬂ%ee Sonsélyg%? ¢ Om

configuratiomafisi ng the configuration nessages. Typically:
a) disabling a ring port; and,

b) selectively controlling at least one switch.

Typically the controller selects a master controller by:
a) having the controller acquire identifiers of each other communicating station;
10 b) having the controller self elect as a master controller using the identifiers; and,
¢) having the master controller communicate with controllers of each other

communicating station to identify the master controller.

Typically the controller:
a) generates a configuration message the configuration message including an indication
15 of a respective identifier;
b) transfers the configuration message to each adjacent communicating station;
c) receives configuration messages from adjacent communicating stations; and,

d) determines a network configuration using the configuration messages.

Typically:
20 a) if a received configuration message includes the respective identifier, the controller
determines the network configuration; and,
b) if a received configuration message does not includes the respective identifier of the
communicating station, the controller:
i) adds the identifier of the communicating station to the configuration message;
25 and,

i) transfers the configuration message to adjacent communicating stations.

Typically the controller:
a) periodically generates test messages; and,

b) detects a network fault using the test messages.



20a) if a received configuration nessage includes the respective
identifier, the controller determ nes the network configuration; and, b) if
a received configuration nessage does not includes the respective

identifier of the communicating station, the controller: i) adds
the identi fWep01gp0%Me conmmuni cating station to the confACEHCALiEM2Mkssage;
25and, ii) transfers the configuration nessage to adj acent

comuni cating stations. Typically the controller: a) periodically generates
test messages; and, b) detects a network fault using the test nessages. -
8 - Typically the controller: a) re_cse_i ves a test nessage from anot her
communi cating station; and b) generates a response nessage; and, c).
transfers the response nessage to the other comruni cating station, each
controller §8§gaﬁ%me% n@. network fault if a response froma conmunicating
station is n Typically the controller reconfigures the network
in response te) d@pggqqtgqﬁn@ﬁagfMWﬂlquOQmU{llcathﬁa@% fid t he controller

reconfigures gpgb&%yyqrrgs Qiéeﬁa%sslaﬁaéfd, one of: a) selecting a new naster
station; and, reversin rection of data traffic flo
c) transfers the response message to the other communicating station, each controller

5 determining a network fault if a response from a communicating station is not

received.
Typically the controller reconfigures the network in response to detection of a network fault.

Typically the controller reconfigures the network by at least one of:
a) selecting a new master station; and,

10 b) reversing a direction of data traffic flow.

Typically the communicating station includes a number of device ports for allowing
communications devices to be coupled to the communicating station, the device ports

providing connectivity to at least one switch.

Typically the communication device includes a controller capable of transforming data

15 packets for transmission in accordance with different communications protocols.

Typically the protocols include:
a) Ethernet protocol;
b) a wireless transmission protocol; and,
¢) a serial transmission protocol; and,

20 d) an analog signal for audio playback.
Typically the controller includes an electronic processing device.

Typically the communicating station connects to a power distribution ring to thereby power

the communicating station.

Typically the communicating station includes a fuse for connecting electronic circuits to the

25  power distribution ring.



Typically the communicating station includes a nunber of device ports for
al |l ow ng conmuni cati ons devices to be coupled to the comuni cating station,
t he device ports providing connectivity to at | east one sw tch.

Typically the comunication device includes a controller capabl e of

t r ansf or mi NYOA&BAEShacket s for transnmission in accor ddEESWUHPHIHOLYHE f er ent
communi cations protocols. Typically the protocols include: a)

Et hernet protocol; b) a wireless transm ssion protocol; and, c) a
serial transm ssion protocol; and, 20d) an anal og signal for audio

pl ayback. Typically the controller inclgides an el ectronic processing
device. Typically the comrunicating station connects to a power
distribution ring to thereby power the communicating station.

Typi cal 'y t henicQyminbmakhiddion! Alds QR Etﬁb?zﬁeklﬂﬁ%%_aﬁdﬁié%stfa&{ seEHINSGhddGre
electronic circuits to the 25power distributionring. - 9 - Typically the
conmmuni cat i BRE™PsHESEr e Et hernet rings and the first and second switches

are Ethernet switches. Brief Description of the Draw ngs An exanpl e of
t he present gL, o i described with reference to the 5
acconpanyi ng"‘gﬁw‘lﬁ‘g‘sbf‘%iwe\ﬂ%?%??- Figure | is a schematic diagram of an

exanpl e of anconweRt HORR! pERATHRLERE QIS nHet WOtk cARB Ok RD Yefefch@UESL tie | S @
schematic di agr am of an,  exanple of comunications network including a dual

ring topdl offfomABYIRE §igr@es it ¥high:schemati ¢ di agram of an exanpl e of power
di stri but i oRigaONg alsEiRmaAkkRE af ki gkaSibRIf@NSn@htidnhlecot@iimsnic@ant@Bgk net wor Kk

of Figure 2; Fiqure 4 is a schematic diagram of an exanpl e of Ethernet
Swi t ches an@pﬂ‘gf rings of the communicati ons network of Figure 2;
Fi gur e 5 i sFiguscheawnthematitidegraanofah egampéxafivpmeuoitatoorewirk atciudinghetualeen t he
15connunicah&§§m§&§%ions of Figure 2 during a self-discovery phase;
10 Figure 3 is a schematic diagram of an example of power distribution among the
communicating stations of the communications network of Figure 2;
Figure 4 is a schematic diagram of an example of Ethernet switches and dual rings of the
communications network of Figure 2;
Figure 5 is a schematic diagram of an example of communication between the
15  communicating stations of Figure 2 during a self-discovery phase;
Figure 6 is a schematic diagram of an example of the communications network of Figure 2
configured to provide an inline network structure;
Figure 7 is a schematic diagram of an example of the communications network of Figure 2 in
a self-healed configuration;
20  Figure 8 is a schematic diagram of an example of the communications network of Figure 2
with a faulty master communicating station;
Figure 9 is a schematic diagram of an example of the communications network of Figure 2
configured to support separated voice and data services;
Figure 10 is a schematic diagram of an example of the communications network of Figure 2
25  configured to support integrated voice and data services; and,
Figure 11 is a schematic diagram of an example of the communications network of Figure 2

with multiple faulty communicating stations.



Figure 6 is a schematic diagramof an exanple of the conmunications network
of Figure 2 configured to provide an inline network structure; Figure 7 is
a schematic di agram of an exanpl e of the conmmunications network of Figure 2
in a self-heal ed configuration; 20 Figure 8 is a schematic di agram of an
exanmpl e of VRSIBGHThi cations network of Figure 2 with 2CHHAHYOORHSt er
communi cating station; Figure 9 is a schematic diagram of an exanple of the
comuni cat i ons network of Figure 2 configured to support separated voice
and data servi ces; Figure 10 is a schematic diagram of an exanple of
the communi cations network of Figure 2,g5configured to support Integrated
voi ce and data services; and, Figure 1£ is a schematic di agram of an
exanpl e of the comuni cati ons network of Figure 2 with multiple faulty

communi cat i taﬁL@f)ésQﬂgnon of thePrefel 2l gh}bgf*npgﬁcri ption of the Preferred

Enbodi nment s exanp conventional Ethernet comrunications network

t opol ogy W lah d%@:ﬂplb%fde&ﬁﬁdnhﬁdl BiHefet edngfi@inatords meFogki t@ology il tlbivsbexanpl e,
the network .in a fﬁ % net wor.k EE hernet switch/router 100, |IP gateway 101,
5 data ter niofi&RPe LHEPYHBRe 103 connected in a typical tree topol ogy.

The tree topol ogy can be extended using nultiple Ethernet switches/routers
100, 104, 106thiseramnis g neGget indrdey p actPptdithratet evaishewiter 460, 1A gatewayl 10dni ng

further dat g, grphnabs aaé)@ R/ 1@@ céfkﬁ@amsa hid1 k& tb,s‘owggn nﬁssr@@tobaog,he

swi tches/routers 104, 105, ‘as shown. his instance, data termnals 102,
108 can excREMfeEaicd wing ‘%“HE’IGE@‘H@’P%éW“‘é\‘Rﬁ/WBﬁQSWP oofel0s comrscted tpgethams Wi t h

voi ce exchapgeealedabes PRy @ Atk fukthe? UE teMRin€1S 1 6R8/0t T RbR&10PEPEOCOl

(Vol P) techn ﬂ@ue be\c};a ns . bet ween L(g E(%onesil 103 &}09 A ot her co ni cation
pl at f or ns, FFted o Jier SRiitehes Tqutee 135 SPPRL. {1y lsd’(’ﬁtﬁ? et ferpipals i vor k vi a
the I P gat EWcaﬂGﬂchaI[QaTd&atvﬁrthE Fratrset 102chesl8terr160,al0k,6 05, ovigxclirngehafgt a
packets with.the wreless r at 1. kew se,
| P phoneg 18?%1,1g Tﬁ"@fgﬁgﬁgﬂlﬁ% E“\JHJS‘F‘E%‘]%%@E?ZF‘} ql\?&tf%hn 6‘3‘\%4,;% é’ljagss frIJadl 0s
111, 112 vi ghankelOBR0§at eway 101. The network size can be expanded by
increasi ng the nunber of Ethernet switches/routers, data termnals, IP

phones, | P g3} e¥aySmnhaRB&m! Befokds, L& &vaRISORAOTYL, 112, can connect to the
network via the IP gateway 101. Data terminals 102, 108 are able to exchange data packets
with the wireless radios 111, 112 via the IP gateway 101. Likewise, IP phones 103, 109 may

15  exchange voice packets with the wireless radios 111, 112 via the IP gateway 101.

The network size can be expanded by increasing the number of Ethernet switches/routers,

data terminals, IP phones, IP gateways, connected in the tree topology.

In the event that a connection 110 is provided between the Ethernet switches/routers 100,
105, this results in the network having a loop configuration, which is generally undesirable.
20  In particular, this leads to packets looping among the Ethernet switches/routers 100, 104,
105, which can in turn adversely affect network performance. To address this, standard
protocols such as spanning-tree-protocol and rapid-spanning-tree-protocol deployed in most
commercial Ethernet switch/routers detect and break such loops. However, the detection time
to convergence of network range from 6 to 30 seconds depending on the scale of the tree

25  topology.

An example of a communications network using a dual ring topology will now be described

with reference to Figure 2.



In the event that a connection 110 is provided between the Ethernet
switches/routers 100, 105, this results in the network having a | oop
configuration, which is generally undesirable. 20 In particular, this |eads
to packets | ooping anong the Ethernet switches/routers 100, 104, 105, which
can in turnVadViérsRsly affect network performance. To addrTE¥20tIAP®48 st andar d
prot ocol s such as spanni ng-tree-protocol and rapid-spanni ng-tree-protocol
depl oyed in nost comrercial Ethernet switch/routers detect and break such

| oops. However, the detection tinme to convergence of network range from 6
to 30 seconds depending on the scale of;the tree 25topology. In this
exanpl e, the comruni cati ons network incﬂudes a nunber of conmunicati ng
stations 200.1, 200.2, 200.3... 200.N, with each conmuni cating station
200.1, 200. 2 th%Qegad‘gplez 'ﬂle%%oglﬂNSnQ%%)an&\Q&ﬂ%hﬁgs 4 QunfpiPo AR b QBRI cati ng

stations 200.1, . . 00. N via respective pairs of first and
second ri ng2ebhReREi2803. - AP PhouigrrastoermeBiiFrasEEtn WY st%8t% o35 20980, 1,
200. 2, 200. Being cAAQd 18100 MR cotthuSichingf s@ftiofORUL@OE 2008 ... bddstar ation
only and ha pragtice agﬁgnunber 0 connunlcaélnggféatlons can be used. In

{ f
any event t FEPFIYePRIrspfdIre RGN, TG CRURHISBY | VPP EE eSS ne
first and seaondodkthmonet 2000mrendhe@t,ithia is fongs pabhbse 20 Rustiati@r @y and in
i nt erconnect.i the plurality of .co ni cating,stations. 10 The use of
first and sB@%&ﬁW&'ﬁﬁﬁ?ﬁ%&?W‘ﬁW?f%@%ﬁc w&e ’tlsg% network to be configured by
the comunicating stations to operate in a variety of ways. For exanple,
the first ahdayevenidhe i send og coimgiont amn apenceper dafiedl fise ped wrendy,
i ndependent kyem@r cbBmBLiQYibSCriAl beRSH0DONBeRBE KinkdRoGRIMEN kALY | Y. The
first and second conmuni cations rings can be used for i ndependently
transport i nfPUBIE@UREHHPISe and data traffic or can be configured to operate

as 15 overl appi ng conmuni cations rings and provi de transport nedi a
redundancy Whd dse offrscatintcnndahinomiatidnnipgadiows eleynetyadktolp codfiguatl e the

comuni cati Qgns._ ri iy raffi rar I i ons

ring is al sgon%%uﬁlé%ﬁn& sc%lo etltonc%erf'i {re g%éﬁ%?%%%%?'ogg %ﬁ%pg{]ﬁ%%%gg%%%at i ons

ri ng when ceomfriypipataehs riggoperbatoperaisd eppamrielyp ppidengndsotibmon fcripyidnst ledsheps.

Addi ti onal | 1 K oc i A QLUK faulty
Yack %g%g@g%b%rﬁggk?%gﬁ%ﬂm £l xo&ﬁ&ﬁ%b%%%g 800 bRk &

connunicatiga e conmmunication lin oes not affect

the cormuni Batreeieniyt mnsroringt wise riraffisome daidiadicor vet b enmieetd e ST cati ng
stationss | ByepRBif2X 8dHth@icatidts SrifgdNanl NErbHEE tRAAYbR Inddie rduehddREK wigcanf i gure
as nultiple isolated netwrks when two or_ nore commyni cating stations are
faulty. TheSHRERWRRRONE afifga pLyelpebagg 4Bt 8 PHBeratRTURHREEs | YPgr eg[?frﬁ i'gtie when a

comuni cat i fighssdridd a@BssoR€ Bhsnidatie® ridgfidiblkd capable of being transported across the

other communications ring when configured to operate as overlapping communications rings.

Additionally, the network can be dynamically reconfigured so that a faulty communicating
20  station breaking the communication link does not affect the communication status between
two or more other connected communicating stations. In one example, this can include
having the network reconfigure as multiple isolated networks when two or more
communicating stations are faulty. The network can also be adapted to automatically

reconfigure when a communicating station recovers from a fault.

25  This allows the communications rings to be used to provide redundancy and automated self
correction in the event of a fault, as well as allowing for separation of different types of data

if required. Examples of this will be described in more detail below.



25 This allows the comrunications rings to be used to provide redundancy
and automated self correction in the event of a fault, as well as all ow ng
for separation of different types of data if required. Exanples of this
will be described in nore detail below. - 12 - In addition to the ring
connect i onsWORHSA"@Hhmuni cating station 200.1, 200.2, Z80/5:201109¢8% can be
connected to two adjacent communi cating stations 200.1, 200.2, 200.3...
200. N via an optional power distribution connection to thereby define a
power distribution ring. This allows the comruni cation stations 200. 1,
200.2, 200.3... 200.N to be powered vig,the 5network, as opposed to
requiring separate power sources. An exanple of a power distribution ring

within the network will nom/be described with reference to Figure 3. In
this exanpl & ,giish el nsﬁgwommufc&ﬁlggaﬂapfob% 30 22804100
distribution ring V|a a Joint term nal . Crcuits 1, 211 .2,

211. 3 and 22311trqcpwleftpfbtomé@e@amtvern@%mmt@a% 2‘}991 340% PR - 2’@@N1wa 200. 2,

200. 3 and 2QQ;ihaiadosveP biokiBGioR FoMetdbn! € SRE&Hy déBndbipbiverl distfibisign 2ihg: thi12. 2,
212.3 and 212. N before tapjing gomer fron1thepsom§@%§|str|butlon ring

Faulty comaWi%sais ﬁ@m’é‘tl%lﬁtl%éta PoavifRg: é¥ees?d SRtbecRoversdi Ha tﬂF‘Fe fuse

212 and issohaverk] Alopfdaéd to &lgeeihg ephes pbwarbdrée. power distribution ring.
Thus, power is supplied continuously to the other healthy connunicating

station W tRGUL AONG o dbRLUALE AR e WA HE Ao bl on B SEORRILy i

open-ci rcui power stri I'on can be maintal ne l'owm ng in f%e reverse
di rection, H@HEMGWﬁﬁmwelhe arrows 214. This ensures that power distribution
is maintained in a variety of failure situations. A nunber of further

features w bl thid@uinkie, demgie ekedal poaeitoG0dToaRiceab b Pews datribaion’@8} Jogpical |y

| udes f d tch I h i d d
e L kR oy St A ToEd, o814 e B by Sen 710
swi t chesioanconeonfidaguy dtaignd 108. 12000 260.3 asi 200 N arbprogiesd with edpdetivenmiileindet ai |
Del oW, Ly SRS SRRl S Lheullbi ok B SEEARA YL BUBSALRLRELGEHLY Sl Y

connect abl e, ANt ¢ Re conmuniccat i ons
rings. The controllers may al so be capable of transform ng data packets for
transm ssi oR2Ulth capEERieRiAg Saqng Wraife SEepYe EBTFRLTRCER 6rse283 8t dobtss, such

as an Ether ﬂleelmapél@&n@,ﬁi@é froratﬁenpwé&ﬁs&l&ﬁ@m@ $RisOfbwRF BE@pAkd coﬁtlﬁﬁhélﬁlo
transmssi Onepot;}gcg' (Tthy %g%m%glcftllggls% 1011S Iw?tgout pfos)vgr llsjrglll)t%npl ]%ytlﬁe event that a
15 segment is open-circuited, power distribution can be maintained flowing in the reverse

direction, as shown by the arrows 214. This ensures that power distribution is maintained in a

variety of failure situations.
A number of further features will now be described.

Each communicating station 200 typically includes first and second switches coupled to the
20 first and second ring connections respectively, as well as a controller for controlling the
switches and configuring the network, as will be described in more detail below. In one
example, the first and second switches are selectively connectable, allowing data to be
transferred between the communications rings. The controllers may also be capable of
transforming data packets for transmission in accordance with different communications
25  protocols, such as an Ethernet protocol, a wireless transmission protocol, a serial

transmission protocol and an analog signal for audio playback.

Typically each communicating station includes at least two ring ports, which are typically

Ethernet ports, for providing connectivity for a respective pair of first and second ring



- 13 - connections, and optionally the power ring. It wll be appreciated
that in one exanple, the first and second connections, and the power

di stribution connection can be provided in a single cable, thereby naking
setting up of the network straightforward. Each communi cating station

al so typi caVPy0iPAEPtdes a nunber of device ports for alCORGRY1500248
communi cati ons devices, such as a conputer system VolP (Voice Over |P)
phone, or the like to be coupl ed to the comruni cating station, and hence to
t he network. An exanple of the internal structure of the commrunicating
stations will now be described in nore getail with reference to Figure 4.
As shown, each communi cating station 26 3, 200.2, 200.3... 200.N includes
dual Ethernet to switches 224.1, 225.1, 224.2, 225.2, 224.3, 225.3.

224. N, 225. ]}, t &Prink, , e f| rst
Et hernet ring 2%?& aﬁoﬁ%agh%r%ggt SW th(?:v’i’fahsl?e afgr%éaéd that.zg,dmy Slm tﬂn!
formthe se86hendseprsd sencetiong a9 she paWepWisHEULioP csmf&nscaﬂ&engo‘ﬂ?e&r@ﬁor t ed

W thin eaChsﬁ%@&bleﬂi&elﬁtﬂiﬁﬂ%ﬁmlﬁgﬂép’[&"'ﬁﬁsneﬁd’o?kMl@h&sﬂvhﬁ coupl ed to respective
controllers 226.1, 226 6.3... 15 226N, which may include a processor

executing i ruct th w ng the
switches t oﬁﬁ’g c(%l %“558{1% %'ﬁ%ﬁyc%crll d%s elﬁ%é% 29&&%‘2 fma;l| g'mgn ed
usi ng any scdmxmmioytlmrdfmgur wch el ectmpir Gymd@& (Vrgced@ver ¢ Ishgmh caghea

M cr oprocesgqr 1 i E’Bﬁ’ﬁ% %yaq{ associated with

i npl enent | ng‘%t%a%g i tiéllﬁ:so%an %Ag(gtlg rﬁt r%&?&;&n%g%@!éﬂk&t e Ar ray) or the
i ke. 20V\h|IstaS|n econtroller|sshovm|ntheab Xa % |tW|II
be appr eci af‘B&aRLEL oLl Btemalstrustyrg oREE F?}EIPEI““HE‘“% ﬁ‘ﬁl"@%’é‘ﬁlt oy l?fs‘rg‘iﬂ £9 By

cont r ol | er smofe@Etaiewanpif@edy tolfagtirdy a respective control |l er associ at ed Wit h
each switch 224, 225. It will also be appreciated that the Ethernet

switches 224 B3R, @b, &a’i}ﬁmhc%‘i [ fdofi b0 2280 §2b0ls0! BPRideifdls dlAPEALLGUT LS 211

ment i oned ove. 1n use ntroI ers connunlcatlng stations
1

can cooper atvétches 286hfA250r B4LhER 505 2261 Retk- - 2PhiNs 29 beeperhdersdsd-h any

sui t abl e MBsNer o2 MOVEME ffl tR B ONRRI Bng B! WGt Blerh&lishiidles SO boyis at i on
phase t he COﬂffO lers select a connunlcatlngwftatlon as a naster statlon

with the madter Boat fon thesroskFoeTringea’sdi pPRRYIOR Bfktiain Ot rarersd ar ound
the first apghisegeRgg.communications rings. - 14 - The controllers select a
master controller by determning identifiers of the plurality of

conmmuni cat i ations .and sel egtin t

identifier sﬂ%l %Beonrl]eé Své"x%les I'e %f%aﬁ% couglegéﬂpegéfgﬁveﬁ:%g%&@ﬁnﬁggn%zgn 32(” er of
each communiasat wvm@hsmaatmduﬂeaa:qmqs@r ieslesntinigf mmusthmﬁ ﬂ;ae*anw!mrelrthe@mmf cating
station. %ﬁglfaret Bfovif) é]ttﬁeOISJvf?Jhgs ft&‘%@ c%ﬁéréueﬂ" e‘f}hé AR GonfBRLEN28 RNl ol | er
using the identifiers, for exa based on the comunicating station

havi ng t he ipigmssted | wwat ki eyitab heorﬁa@rﬁférelq%mw dIrpgssingh devicof¥finecdt es with

the control hﬁfo%r&éss&aﬁ{krgéhﬁﬁﬁroﬁé@m?uﬂin%é r&ﬁtl&lﬁl@}t hQPcidtQ et Ntdpfohebdlg Mast er
controller. In one specific exanple, to achieve this, the controllers can

generate a ]@@ﬁﬁﬂcﬁﬂfﬁtﬁpﬁﬁ%?ﬁwm‘l’lﬁﬁﬁtﬁ@"&}? P65 45t i on of a corresponding
identifier, with the configuration nessage then being transferred to each
adj acento cowmu:n iacaple nontsilatis srown Thide elgnt exainipéy § wilkbeippeciesd thaghisatdyon
messages fr ol Vel nd rmne a
net wor k con%il gur a?ycgmmqq par tag%"il%% 5(;@%%8%38% vegﬁﬁle%’t l?d%%gr a%f%ﬁﬁ"r%essage
by a contr o¢qn'g¢Iledm@1m§ltw¢mplumtch Bed, 225. It will also be appreciated that the Ethernet

switches 224, 225 and the controllers 226 can form part of the circuits 211 mentioned above.

In use, the controllers 226 of the communicating stations can cooperate to configure the
25 network. This may be performed in any suitable manner, however in one example, during an
initial configuration phase, the controllers select a communicating station as a master station,
with the master station then selecting a direction of data transfer around the first and second

communications rings.



corresponding identifier, this nmeans the configuration nessage has not been
passed around 15 the entire ring, so the controller adds its correspondi ng
identifier to the configuration nmessage and transfers the configuration
nmessage to adjacent communi cating stations. O herw se, once the

confi gur at i 8A 28988 has been passed around the entir GISgI11{I=8 al | ows
the controllers to determne the relative position of the comrunicating
stations on the rings and select a nmaster station. 20Following this, the
controllers periodically generate test nessages and detect a network fault
using the test nessages, for exanple,_ig_a response from anot her

communi cation station is not received in response to a test nessage being
sent. Wen a fault is detected the network can be automatically

reconfigure I t. . rsing a
direction 01‘fhl RE nr}tr ° r a a&& %&%}fgg b? }c%mg l&rmlgérrgtorg% g@@hhﬁ\é?
controllers cwrmnmm#mggmt@ns #nd Sdetttmnmasm statxnmwmmthd eismrﬂetsedn pee ¢rempledet ai |
with refere s Shid @Yy ﬁémgg 4 QnBoller of ela%h cothiHudidafth % Matloh %cﬁl%@‘ﬂéﬂhﬁ&& big

stations 20 ergo a sel f-discovery phase to allow each conmuni cating
station to aacbdzslteercomenm@e&tsm%s Q&lﬁd’fr@ SaTiTg Berp GSP tSPIG fdec st ast h aster

conmuni cat i RGhrSfi@tukiaR theQilkntifi@s, E&J&&aﬁt biskd B the UB@MURNOMNE stdifon na%glthd gent
sof twar e bU|It-| n the C(_)rgtrol | er r]ot shog@n sends an |nd| cati or}

dent 1y ¢ omehst Haplicen vt T OBEE o 48 CAEPERGIS Ut B SUER G il

comuni cat i B@erShatnufidatAQ CratZonlts ABKTTEHhS mAsteahitrdler. at i on rressage [ ncl ud| ng
it's owmn identity 1D-2 to the comruni cating stations 200. 1, 200 3. The
identity ca Lkl i ng
Stati ons t olat spuctic Pl LR &Y chBlr R PR SASRERIERIL 00 o
the like, mhdmaenumﬂ@natmt piomeanpgrionding {detslengvithrihe n@ftgbrﬂmrbmesaa&mrabl y

configurgd data clORarkels edheabRMMU SRl S kalbRNSTEECoINIRY Lpgvdressage
then append their own identity and transmt to the adjacent nei ghboring

stations. TR gwﬁmesaw#%a@scemscewaweg stHenspad 835fase & &BESSd 1 ound
the ring, andtvedk cofrigu@esdifiers representing the order of the conmmunicating
stations around the ring is const ruct ed within the nmessage. This continues
until nessages ze been. p i S ve the
identity of E’aP‘F& utl"’Eer cf)ercr‘f%gerﬁL %’3’??“9“ Stat 5 g%{’dg\?ﬁﬂﬁ 50%%138{(;%13“% er 236
of each conrumipadinggestifat iton 2o thﬂ)cqnézleatmnmeﬂaaehasetoabwn@aﬁe@ aopshs  of
each co n LR i t of the
above dgiggr I{hbaégh 1?gt %B itk cgr{t?xgllélt’I Jdlaé s &?re&%ﬁﬁﬁéqgenﬁﬁepgo F&fﬁ?{ﬁgo thl&

I scovery phase is shown in Figure ng the

sel f-di scov@ﬁ%ﬁa!ffh@l@etraftsﬁes st@ﬁgleﬁtoer Blessef mewtng’ﬂﬁwutgo s@éesr i ne a

20 master COMIHALS3hdede %lﬂtghﬁaen HRQafBELs Sleerf AIANAERI Y effirdtrin@n tRO0
operates to control overall operation of the network, for exanple to

det er m ne a2lifvsdiesopirrlise t ?%V%‘Pefﬂ%frre]ﬂ%‘teémﬁﬁ%‘k%ftﬂ? "Gﬁme‘&’(?ﬁméfsmf‘ Pithst  and
second Et hefin®tand tel@ta mister @@nparti cul ar exanple, the identifier includes a
numeri cal code, with the conmunicating station having a highest identity
number in ! | at t hat
any sui ?gbl g()l%%'%%btﬁ% atﬁiégo}#%?%ﬁ@&caugg&%}/a% tﬁst 'n{ess\ﬁﬁ Js ampgestéggg ft&&/b& f?tﬂt

conmuni cat i hgpsshateitores208. for ¢xemplede epoase frqwemmt @mmmmefmncﬁmgm ynot he
controller ofelde, cQEIIMNLGALd ngss%%%teﬁg sal@owﬂne@la 3RR SRR thd Rv&RRBAECT T ONS
to the comruni cati g&yst ation 200 for exanple by disabling the Ethernet
ring port 285Auomaipdyaespnisyredi RECHRPS Wlseivﬁtlﬁgatl?w EPgeieiitie i FEEYEh. As a
resul t, theqiElhel dthta trhfgSoR! €

25  Examples of the operation of the controllers to configure the network will now be described

in more detail with reference to Figures 5 to 8.



- 16 - transfornmed into two inline networks automatically. This all ows data
packet transm ssion over an inline network, in accordance with suitable
protocols, as will be appreciated by persons skilled in the art. During
networ k operation, the controller of each conmunicating station 200 w ||
generate 5 WAV SOAL6E est messages through the inline net&idt®OtPBect for
any change in network structure. This will typically be perforned on a
periodic basis, for exanple in accordance with instructions in the
operating instructions. In one exanple, optional responses are sent by

ot her communicating stations, to confirnmthe test message has been
received. In the event that a communicating station is faulty, or another
break in the inline Ethernet ring exists, the 10fault is detected due to
failure in %ﬁﬂ@gq{h& ngfnnﬁcﬁ(nﬁ% ot Aol @290 semls%&@mob@asefm LWLk
response to a ty communi Cating station is shown i'n gure 7, In this
exanpl e, theomontitAhe detioado é@@ywdhp igeyeitics and relagije P‘?ﬁ‘“%?ﬂfﬁe FEUEEAHING | ed by
the control k&ghisseh ik ReeeiARgni cating station 200.1 (outgoing self-elected
master) and the comTunl cating station 200.3 through a | oss of connectivity

with the fa stati for 5exa h e |vea
response tolﬂtpﬂ p?weeéf’p’ %@%\G&%’ﬁw{"‘ﬁeréb %j’t p?‘btré’gér??]%g% si%ﬂdyﬁe %‘?art]lﬁgg ase. In
particul ar, at hidengiyronbnkdatinegnstaicaidngsst2dos, o R0exaBpite tier erimmaunidadiog

connect i vi t 2 t r | ost,

ht the cur r)étfali“ p%%o[bgg&-lﬁg ?1% e%uﬁile éﬂg&g %ﬁ@ﬁﬁg%omﬁ%gﬁu ﬁ?stggﬁon

al ways st opsommerfifating peiwss HY. 1 AIGUhe ideetity equtberapn Hrp of idestfier f@t @webied gur i ng

the ring 'n%&h'c&mnﬁﬁcénﬁgahmytoab% dntdubls tdeAtRE, dubh &8 UP §dBess AmQraQar@gl y, in
this exanple, the controller of the conmmunicating station 200.3 assunes the

mast er rol e oF FErHkehwit Srmipdiasian %a%x StipHH @B@T ofp puiaply opfiguredi 98t i on i s
mai nt ai ngd whdh. t he comuni cating station 200.3 di sconnecting the Ethernet
ring into inline topology by disabling communication via the left ring port

231.3. 251t . will be.appregi. hat , of

comuni cat i %ém St }md%aggégﬁh% gﬁ%"% télgnmetéa %t%ef%%ﬁ%ntgg? he ng%r%@;g itcone
based on r utresmitwp thh edjecentagighbdring stedmmsubhic profeoncontienes e thakasithe méseagedy

al | ow ng di t ﬁ]&@arm@g%a& it feRtde ettty CANb G and Dgndighdnik even

in the event that t prevents t icating stations from
commruni cat i Aigtions aroprd the ring is constructed within the message This continues until messages

15  have been passed all communicating stations receive the identity of all other communicating
stations, allowing the controller 236 of each communicating station 200 to determine the
relative positions of each communicating station 200 within the Ethernet ring. An example of

the above described self-discovery phase is shown in Figure 5.

Following the self-discovery phase, the system enters self-electing phase to determine a
20  master communicating station. The master communicating station 200 operates to control
overall operation of the network, for example to determine a direction of travel for data
packets on each of the first and second Ethernet rings. In one particular example, the
identifier includes a numerical code, with the communicating station having a highest
identity number being elected as the master. However, it will be appreciated that any suitable

25  mechanism may be used.

In the current example, the communicating station 200.1 is elected as the master.
Accordingly, the controller of the communicating master 200.1 disables the ring connections
to the communicating station 200.N, for example by disabling the Ethernet ring port 235.1,

thereby forcing data flowing in clockwise direction. As a result, the Ethernet rings are



In an exanple illustrated in Figure 8, a self-elected master conmmuni cating
station is faulty. In this instance, and in a manner simlar to that

descri bed above, the surviving comunicating stations trigger a

sel f-healing phase. As a result, the communicating station 200.2 is

reel ected a%OtHe/08376t em mast er upon detecting |oss of MM EAIBH 1ink at
its left port. 5In another enbodinment the faulty comuni cating station
recovers and being re-admnistrated into the network w thout systemreboot
or operator intervention. Existing elected master retains role since its
left connectivity has already disabledgnd data traffic is not disturbed
upon re-admini strating a recovered connun|cat|ng station. An exanpl e
usage of the above described conmuni cati ons network arrangenment will now be

todescri bed kdimELhes %caﬁmieq,eaoawﬁm%méanyt hhi B¥RRe ack&qraﬁgﬁr@m cations
networ k includes a nunber of conmunicating stations 200 , 200, 2, 200, 3.

200. N, each OYficR RS rereslh o8 teFspeiapenwith 8HaRlGPreerals, aY 1"e sppsecatedoby) o

242.2, 241. 3erscdd&ilfedin thé4dk- N, 242. N. The Ethernet switches 241, 242 are ,
interconnected as described in the above exanples, to thereby define first
and second Eth t S 4 I ok 1.S. hot
shown in t h#jglr Frﬁ Op%an fh%%g’?mﬁllruérf é?*srg‘g%ﬁn%é'{g J"{?lh 282)‘?@?1’8%5%&[ he

Et her net sri agissezd:st;st EwSBams ehmwdthc mlhgsmt“@dhwuqlqt@hfor\ﬂw changpdn deivarkser vi ces
respectivel ym &g, t augrué Habdhel %@faf,;eﬁodmsbés{s,aﬂﬁ Eﬁsﬂpﬁ%la@&mﬁs@ent Iy
on the separate Et rne ings. As a result, voice traffic on one Ethernet
ring does ndithinstrestiprsria thy QpealPgitsERGtons: Brpne Keamsidy eptiortl APorses ars 155t bt her eby

hel pi ng mai gihai dymtddichiny sﬁaﬁorﬁsefovaoﬁm @k tm&sagelhs@b@ﬂelecéia&@ tal RO 8Bl -
Accordingly, a data term nal , cou d to the co nicating station
or iR h fy

200.1 via afhabwgmnwét%tle%lsaw ERaRgee Bl haret faeREFs Wi th a
dat a termi nault 24éecdte€ QIR Bdurk & dohactiQ mELmilgafatistRost ati on 200. N. In this
exanple, with the communicating station 200.1 25 configured as the naster
station, v, i tin ts fromthe
data torm naf SRS eBBREpllc b GADRGhh Ao alholle aligh T DREES. S, |

Et hernet switches 242.1, 242.2, 242.3,.242. N etn t he communi cgtJogg stati ons
200. 1, 200. % hoeegple, thepgpmpunicatinggstatiog 08¢ s We S8icaaln Rt via

any appr opr taielles vt ﬂﬁ@ﬂémﬁxﬁcfat@g(@ﬁmrﬁzoﬂm I(ﬂ@gdfrfgaﬁkﬁﬁélﬁtea4ﬁasier) 245 tiZe coupl ed

to the comunicatin i 3 via re e i rts I n
this exanpl & m@%‘@ﬁ%&ﬁ’t 312@? glé%"ﬁ%lﬁ%@ﬂ“ﬁ%‘?%ﬁ%%%ﬂ% ﬁ"'g Fﬁ‘gz tati ons
usi ng the Ethetrabrosshi hibhes r2etive b respdike By th it iBessag ] thikebpsigpetpgiarseld, so
with the co ealggiﬁh%gei_ng station

In particular, the communicating stations 200.1, 200.3 determine that connectivity via the
right and left ring ports 232.1, 231.3 has been lost. In the current protocol, the self-elected
master communicating station always stops traffic passing through the left ring port for
20 configuring the ring into inline topology as illustrated in Figure 6. Accordingly, in this
example, the controller of the communicating station 200.3 assumes the master role from the
communicating station 200.1. Data traffic direction is maintained with the communicating
station 200.3 disconnecting the Ethernet ring into inline topology by disabling

communication via the left ring port 231.3.

25 It will be appreciated that in this example, each of the communicating stations 200.1, 200.3
can each determine the same outcome based on rules, without requiring communication
therebetween, thereby allowing different communicating stations to reconfigure the network

even in the event that the fault prevents the communicating stations from communicating.



5200.1 being configured as the master, conmunicati on between the headsets
245.1, 245.2 is via the Ethernet switches 241.1, 241.2, 241.3 on the first
Ethernet ring 243. In another exanple, an operator using headset 245.1 can
conmmuni cate with external communication platforns via an anal 09 voi ce path
t hr ough wi r¥P@88/0p%el o 246. 2 attached to comuni cati ng BETA&G28H/0¢E8 1. Audi o
paths between two or multiple wreless radios 246.1, 10 246.2 attached to
t he conmuni cating stations 200.1, 200.2 can also be used to all ow operators
to communicate wirel essly, enabling two or nore external disparate

comuni cation platforns to interoperat In a further exanple, a VolP
(Voi ce Over |P) phone 245.1, 245.2, coupied to the comunicating stations
200. 1, 200.3 can be used to call and comunicate with any other 15operator,
ot her Vol P ﬁi‘ﬁ%ﬁmﬁlgln‘ﬁé&%%ﬁ@é‘ﬁ“&e Lachgshd: Qorﬁﬂﬁl&glﬁﬂatﬁaﬁ'ig nkCat i ng
stations. us ce comuni Cating devices such as headsets, Vol'P phones
and wi rel es#iyiagings apdm Heanget Yo do thet deprsibehhern ATV SIOATIB1$8tITE00

al I owi ng t hﬁaﬁdﬁ%ﬁ@%&lﬁﬂeaﬁﬁ%’h 6:8e. L @?Jsﬁ@lthéstbnﬁ%'ilﬁﬁ(f' Mitlo Wobhis land hence
exchange voi ce nessages with e ot her conmuni datin e

via the
bui | t-in EtBefeet ”?\W%t%é‘éﬁ?fﬁp?"rf@"ef’%d%séf’ ?P@“&'B}??Ftﬂ‘? ?tllﬁ}’ﬁﬂgtt ation 200.1,
200. 2, 200.3 and 200.N. A second exanpl e usage of the above descri bed
conmmuni cat i onmothetembbiimantintizngetyennmunicdting saridnecciest adivedg wi-s¢dminisfagdence to

Figure 10. |n [ [ ' BVelt nber of
Communi cat i 1P LRLEPTHE G o1 KRG B8P TertR AP ARE Bl
respective Etdvsrrletsingits bieon@sivity, hapBigeady disablpd28d dgta traffip IQHOthBed
252.3... 253po%re-2cﬁ1§m%at£ gregﬁg@pegn%mgmarnﬁ%gﬁmggl 252 are interconnected as

descrlbed in the ove exanple to thereby define first and second

Et her net ngs 25 254. A power djstribution rin s not sho thls
exanpl e, ngeragm T ¥rags A H’t?sag Vedﬁﬁcvg’e‘i comipynicat ﬁ/ﬁf\t?g"(f( AHETRIE ﬁﬁﬁ’%

conmuni Clatl odchitat ith sef@émy tod@ghrb®t ween t he Et hernet switches 251.1 and
252.1, 251.2 and 252 2 251.3 and 252.3, ..251.N and 252. N in each of the

conmuni cati g : ting the
Et her net swi t C | i aﬁirn]um getw&Qanﬁrdes a aitheNof Bl SR ARRES

he network topology to transforminto two

over | appi ng2®& lhe?toﬂé{ 200,31 g 2004, Faed a&laﬂmarmﬁcn&& EF‘FW@'SS"BVE‘?SI 21 -lartd2-pr ovi de

integrated mztezzmd m@a 2985 VI 08BN, Wi R neltHéDE‘Jﬁerﬁétr wiiakd bitt y2heiapg
further enhanced %{Heﬂs oW ng 0 act as nutual

the Ethernet ri n
hack ups t olf&E©OR™ depgib 96* I“} ths e2b9 Y FEEIP ’e 'E?'efiégﬁs‘[‘rétkf“}dl &4°1% t he
art, thesconmumbtGalgs 043, pad. ha belsweeitufién ring is not shown in this example, for clarity

purposes only.

r—rJ_)

In this example, the Ethernet rings 243, 244 are used to host concurrent voice and data
services respectively, so that voice and data traffic is transferred independently on the
separate Ethernet rings. As a result, voice traffic on one Ethernet ring does not interfere data

20 traffic on the other Ethernet ring, thereby helping maintain quality of service for both voice
and data transfer.

Accordingly, a data terminal 247.1, coupled to the communicating station 200.1 via a
respective device port, can exchange Ethernet packets with a data terminal 247.2 coupled to
the communicating station 200.N. In this example, with the communicating station 200.1

25  configured as the master station, as described above with respect to Figure 6, data packets
from the data terminal 247.1 are transferred to the data terminal 247.2 via the Ethernet
switches 242.1, 242.2, 242.3..242.N in the communicating stations 200.1, 200.2, 200,3...
200.N.



Et hernet swi tches 251, 252 can be selectively controlled, by the respective
controllers (not to shown), thereby allowi ng a range of different network
configurations to be inplenmented. Thus, the network can be selectively
switched from separate i ndependent rings, to back-up or connected rings, as
requi red. IWORhie/oeRehpl e of Figure 10, integrated voi c@@&20EI08024%r vi ces
can be provided. For exanple, a Vol P phone 255 coupled to the comuni cating
station 200.3 can communicate 15 with a software inplenented Voft3 phone
installed in a data term nal 257, coupled to the conmuni cating station
200.N. In this exanple, conmmunication would be achieved via Ethernet
switches 251.3, 251.N, 252.N. In another exanple, the data term nal 257 can
be used to communicate via a wireless radio 258.1, coupled to the
connunlcatl : 20
Cormnal - 2595k SasuBrathy puatfvil By R, FrughBhd KRIRRAS QRIS 20
before r eac ﬁﬁqg 2¢ e cmEpleé tavbe cmmt%langns 2fRd. %QQﬁtW%leFRS?“"GH‘SYIC%m) in

the communi ﬁ’fi{h'isnﬁﬁaﬁﬁlgt 1R LRk m%aeacﬂaﬂgédtuéﬁve@n BREESSAR Ediiork (B3RS 160di Ng
t he Et hernet ts into another suitable formof serial conmunicating

nmedi a, all oﬂhﬁ@ﬂtsﬁﬂt%heﬁ &t lple 28 B R4t &r2f > Sgeqed P e BE SomIyRigAtag statjon £ o
overt lhf 3' r 2. fﬁ &afiQhed a%SheJ Raster f dobii@icatk didleen tha hekdyaasel, Yos. Prl]sohone
installed in the data term.n Voi ce ssages W t

wirel ess radipdresitfigmst S“Bﬁﬁﬁlzéﬁ tzg?g’k?é‘?gcﬁ’ﬁ%%?%gﬁ‘leﬂﬁt@?& ‘on 200.1, via the
Et hernet switches 252. N, 252.1, 251.1. Vol P packets from data term nal 257
are transf ofmmeubtientesarapial a;lgomtqreuw bérdset G ofeh eqomimipicats hwih extgfal

conmuni cat i pg, s 8hrBihdh WiF RS BT8R Mhd el ess
radi o 258. 2. &%{lmplﬁ%@%#ﬁ% %a% %r%gtﬂwor kghc%nfl gtsjr ation a\/\heﬁa\ﬁ/\o or
NDre conmunFeamyniRgting dation380.Ar éuﬁlamaﬂhy befivean tHeWw: Belt@EstiEslese sridst2Abdef er ence

to Figurg 13461 BudchddStoe%8 MBmEuneARELRMGAL OO, S50801 @R Sal06s Jisedztgoal%w 200. 3,
200. 4, 200.5. 200. N are connected, via respectl ve first and second

Et hernet ri H&a‘%ﬁlm Xepmupiqate hi"'geléf)ﬁ’e‘fnpf”é ngf tPhe OF SMESFEHTRLt PR at i ons
200. 2, 200. Borauenidaied platiorhdto Snidr@settd. s in two isolated inline networks, with
t he fi rst network being formed by comruni cating stations 200.1 and 200 N,
and second b OB t S 200. 4.
Comuni cat i g‘nta:,@%rral n agle’ armn@béfcﬁ g%??%ﬁs%ﬁpl ocﬁ‘gsmﬁttcﬂ?% t he
survi ved subenmenjgstikesstatighe P00k, 2A@3 cof bft ﬁﬁed fcaeﬁlltayld@emmwpaéawthgnxpﬁﬁ ons
recovered, bigd\Bnd: SRIPAEEE AGLIRIEESTa RS @ctaE}%dltd)é:ﬁ%ﬂlerl&n{an%ﬁr%' <0iaibns,

communi cation status w thout system power cycle or operator intervention.
Accor di ngly t he above descri bed network arr onfi.gurabl e dual
Ether net r} RS 450 HPEPEBRITEE COTRCRt ey CraP RO S SDRF i ng a
range of dl bd etehdid nethaoblmoniniting Usttaibnso B, taﬁmbﬂg ithep kenrentiedng ldavxpeatcxl cul ar,
t he above de |bed Larkangenent us Io n sed is
net wor k pat F\éa%h BELE™ o aqﬁrmré ?r adle{xl onal Q'{ggee sos'h%?o%ﬂll g]o %%I?her
enhance t hecommat{ngsdﬁvmw abithd bylt-irmAtherdetiswitehealn the mpchvammnmam t he

t opol ogy,, Eggh.oh i%oﬁ%’ﬂ?%&?do‘ﬁ‘g stations can be equipped with a variety
of connectivity, ?or exa e using suitable data or voice comunications
devi ces, assisting operators jin voi er@ /or data conmunication. ff

conmuni cat i AGELPAFF 887 A REPPP Y TORS CHRMIGHI R RO %?"?‘FBH‘@‘
dual Et her ngdw be described with reference to Figure 10.

]tothe

In this example, the communications network includes a number of communicating stations
200.1, 200.2, 200,3... 200.N, each including respective Ethernet switches 251.1, 252.1,
25 251.2, 2522, 251.3, 252.3... 251.N, 252.N. The Ethernet switches 251, 252 are
interconnected as described in the above examples, to thereby define first and second

Ethernet rings 253, 254. A power distribution ring is not shown in this example, for clarity
purposes only.



20rings infrastructure thereby further elimnating the need for additional
net wor k equi pnent such as separate Ethernet Switches/Hubs. In a further
exanple, a power distribution ring is incorporated with the dual Ethernet
rings routed between adjacent comrunicating stations. External power source
connect s t OWORG3PAREY ring distribution for powering aliCHKEOH{WEdhed
communi cating stations. Each of the 25 communicating stations can be

equi pped with a built-in self-healing fuse, such as a circuit breaker,

al 'owi ng the comunicating station to safely utilise power fromthe power
distribution ring. In the event that a fault occurs wth a comunicating
station, the fuse is triggered its internal fuse to isolate fromthe power
di stribution ring without affecting other - 21 - communicating stations,

t her eby i nprAying i s Mgwaa&wn?u%ﬁeat% &mqs &xabmme@%'m&&t wuéhbse dual

Et her net rlngs I nfrastructure undancy 1s achieved for both the

Et her net coRnlet ehd/2§3/1, a9d-2padels2dupply and %&%b%hﬁ"@%%ﬁ&ﬁ Hecash pinibd cat i ng

stations to henpowehedaMéad 1008, P6§.N05d0.3COMes! | BN SiterSnldilng AETHHERL | NG
stations typicall \éml ncl ude conirol lers i | ement i ng ?ftware based

i nstruct i on§VitAes B HGWE HE TEBRHLARL (' GRS PoER |“15‘h§” QY &rlaPRing Lhermet rngs-
Et her net ssWrhe€nRSEhAEQTRE ket dnb pfoeida intaprdae vemaﬁncgdafaeelwa:Ss, etk This

all ows the co Alcat.i n tatlon to. func t.he dual her net
rings infrasf¥y el?%& & Pphagge (?6\7%9“9“‘% ti‘%ﬁ&‘e‘@%t £5r3 a%s“ R Ay ot el

sel f - heal i ngadkmpgto\caahgntttehe converging tinme as corrpar ed to standard
protocols. toln particular, the software is inplemented within each

conmuni cati ng vif gk 'aﬁﬂ}ccle@édl ehGnd Eléneam el DFhnthRkANRH RrPRA ftﬂer m the
foll ow ng aut omati cal upon power - u el f-di scovery of the oth

communi cat i ﬁﬁle@ﬁfa%“iﬂﬁhfs#l rﬁ5?\ cithee ?ﬁ?ﬁ‘lwe*y WQ“‘?IF?fLr Bystor frepesie controllers (not
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15t ransm ssij vent mie | I.n

Sel f - moni toﬂ'ﬁ‘l‘?g%‘c’)fle e © Eetséi‘lr‘r‘tf"F‘rXI?wg‘g’éFB"’B Sepam?e mgependgglnf‘g%g’al?af’hap 8f the
communi cat i eshnbdtddkingh)@nrefpdiedure i s detected. An optional external
managenent system can al so comruni cates with each conmuni cati ng stations
speci fying i i in
managi hg tne 36 90h ‘%"2%&2&%&8@%‘%‘3& i By . %o
comuni cat i mgmpleat iVoHSPhoan 2 -Umlpieé)fp @ commEtRHRKk SEES98 3 far eomBUPNY i ci pat e

in the dyal w&h Q%R@&e fhRG8ent VAP GAGR GRTRHM mhﬂan&nﬁaatw@o@leaqob@e
equi ppable with audi o connectivity, radio connectivity ‘W@Qg‘éﬁat a term nal

connect i vi t §ORBUNGHHPO FEtioSx lfdhgdn d}l“s FEATRRLE: FRBYRIcReR 8 gieved mfened
into | P packgksetwhnittheo2 ey, 2600mspincat i ng station attached to the

In another exampie, the data terminal 257 can be used to communicate via a wireless radio
258.1, coupled to the communicating station 200.2. In this example, data packets from data
20 terminal 257 transverse through the Ethernet switches 252.N, 252.1, 252.2 before reaching
the Ethernet switch 251.2. The controller (not shown) in the communicating station 251.2 can
include a processor for trans-coding the Ethernet packets into another suitable form of serial
communicating media, allowing this to be transferred to the wireless radio 258.1, for over-

the-air transmission.

25 In a further example, a software VoIP phone installed in the data terminal 257 can exchange
voice messages with wireless radio 258.2, coupled to the communicating station 200.1, via
the Ethemet switches 252.N, 252.1, 251.1. VoIP packets from data terminal 257 are
transformed into analog voice by the controller (not shown) of communicating station 200.1

before over-the-air transmission via wireless radio 258.2.



25Et hernet rings infrastructure. For exanple, an operator can attach
external conmuni cation equi pnent and/ or accessories to the comuni cating
station. The comrunicating station converts the data and/or voice nessages
transmts by the operator into 1. P packets to exchange with other intended
- 22 - conmdOie@ving station via the Ethernet ring inf rragisQaetivne4s The
arrangenent can al so be used to support various fornms of conmunication
nodes for voice and data traffics, such as: Point-to-point conmunication;
a Point-to-multipoint comunication; 5a Broadcasting; Inter-Ethernet ring
comuni cation. As a result, the communi ﬁatlng stations can offer a variety
of voice, data and control services, not limted, to the follow ng:

Sel ective party for point-to-point v0|ce call; toa Conference voice cal

anong a groyp of atln atl statl h of .2 radios
within the r?ﬁﬂ?‘ﬁ? “h %’8% n%yogu“ﬁ)por“fvg é’?eofczer alg"c?&f%/gtﬁ?’ °Ff er ent
make and tyﬁeho&MmadmeswmﬂeuumhmﬁgmmtKﬂﬁgadlbs bet ween 2 connun|cat|ng
stations to support interoperability of different make and type of radios;

étﬁa Radi 0 canfiar 8ashRIcAmRgGaisf kalenboimkeoandody peoaf 200ai.omoat bached at
e

connected via respective first and second Ethernet rings 261, 262. In this example, if the
5 communicating stations 200.2, 200.5 are faulty, this results in two isolated inline networks,
with the first network being formed by communicating stations 200.1 and 200.N, and second
network being formed by communicating stations 200.3 and 200.4. Communication is
maintained among the communicating stations within the survived sub-networks. When
either of the faulty communicating stations recovered, the two isolated networks are re-joined

10  to original communication status without system power cycle or operator intervention.

Accordingly, the above described network arrangement uses configurable dual Ethernet rings
to intercomnect communicating stations, thereby allowing a range of different network

configurations to be implemented.

In particular, the above described arrangement uses a ring topology including a closed
15  network path as opposed to a more traditional tree topology. To further enhance the network
survivability, an additional ring is added into the topology. Each of the communicating
stations can be equipped with a variety of connectivity, for example using suitable data or
voice communications devices, assisting operators in voice and/or data communication. The
communicating stations can also functions as a network access node to the dual Ethernet
20 rings infrastructure thereby further eliminating the need for additional network equipment

such as separate Ethernet Switches/Hubs.

In a further example, a power distribution ring is incorporated with the dual Ethernet rings
routed between adjacent communicating stations. External power source connects to the
power ring distribution for powering all the attached communicating stations. Each of the
25 communicating stations can be equipped with a built-in self-healing fuse, such as a circuit
breaker, allowing the communicating station to safely utilise power from the power
distribution ring. In the event that a fault occurs with a communicating station, the fuse is

triggered its internal fuse to isolate from the power distribution ring without affecting other



various conmuni cating station on the Ethernet ring network; Control of
radi o paraneters such as frequency, power, etc; a Data exchange between 2
or nore data termnals attached at the various conmunicating station on the
Et hernet ring network; 20a Function as H gateway to facilitates exchange
of nmessagesWoep1d@es® or nore non-I1 P equi pnent. The usalfel’gi20iHwodaal

Et hernet rings is software configurable to separate voice ring and data
ring for different types of data traffics and ensuring quality of service,
or alternatively to integrate voice and data traffics in one ring while the
ot her functions as active redundant Eif 25 The above descri bed network
can therefore be used to provide dual hernet rings for transporting voice
and data traffics in different rings or to provide integrated voice and

data transnmi, &EM{}@&@%&B{%@ 'tl%&b é]%negt agsmlbﬁﬁh bitde ydRGth Wi ipro ive

r edundant conmuni ca rons ring. In 'S

i nst ance, edeaiEﬁmnmgmﬁﬁaqrgctsrpau on need only include a singl e switch
coupled to ring connections for connection to two adjacent comunicating
stations. EveR rtduaugby Bnkdead Forghethe Gratpi @aﬁacaﬂg dnd rpgwersupgsg,dhereﬁy will be

appreciated that the ma I, t f the abov d c uration and self
heal i ng 5 t 8¢HHT %‘éomn%‘{ﬁ‘bcﬁm}ﬁ\étﬂgglb%?]% Qj’ﬁvr‘e%?? 8?? l‘* ekecogger‘r:ﬁﬂ% cations ring
into an inline net-work, and the re-election of a master communications
station upofhdetmwuiieuingfstagionsatibicalini inpiide rersoes ippRmesiag seftvie breedused.

Persons ski bjsedibiy, LNGwRE tthé"‘clth@ﬂ%ﬁ%'s&h@nst hat i WaREQMSEMEhEaklRRs and
modi fications will becone apparent h variations and nodifications

whi ch becomicgppraré Bereindo e F%’gﬁ'ﬁr ed IRIUTFR ol HiTRIONS ths COMMUHGHPS SR bnsi der ed

to fall W tRinBtidnhe p&Pbiithd dudNEth&ER Pegd il@dstridage fonv@ndiicoverfsaacdnfigappear i ng
bef ore descri bed.

and self- healmg 12mprovmg the converging time as compared to standard protocols.
10 In particular, the software is implemented within each communicating station, allowing the
communicating stations to perform the following automatically upon power-up:
e Self-discovery of the other communicating station within the dual ring
infrastructure;
e Self-electing a master to “breaking” the ring into inline topology for data
15 transmission and prevent infinite looping of packets;
¢ Self-monitoring of the system link state;

e Self-healing of the communication link when failure is detected.

An optional external management system can also communicates with each communicating
stations specifying the static system configuration upon power up and policy in managing the

20  dynamic usage of the communication infrastructure.

The communicating stations can function as a network access node to participate in the dual
Ethemet rings, with each communicating station also be equippable with audio connectivity,
radio connectivity and data termiﬁal connectivity to support exchange of voice and/or data
messages converted into IP packets with other communicating station ' attached to the

25  Ethernet rings infrastructure.

For example, an operator can attach external communication equipment and/or accessories to
the communicating station. The communicating station converts the data and/or voice

messages transmits by the operator into IP packets to exchange with other intended



THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: 1) A communi cati ons
network including a plurality of comrunicating stations, each conmuni cati ng
station being connectable to two adjacent comunicating stations via
respective ring connections, the ring connections being arranged to define
at | east on¥O 238NI cations ring interconnecting t he(V2allj0pgR4df

communi cating stations, the network being adapted to at |east partially
reconfigure the ring connections in response to detection of at |east one
network fault, and wherein controllers of the plurality of comunicating
stations cooperate to selectively confi gure the network. 2) A

communi cati ons network according to cldm 1, wherein each comruni cati ng
station is to selectively connectable to two adjacent comuni cating
stations via_respective. pair i .St 5“@ i t he
first and s&¥8h “:ra‘"t'rﬁgs\(aglggg{é‘gfﬁ E?)lfrlleéII %é?%ﬁ%&?%ﬁg‘g%gt 0 g‘?iaﬁg&fealq%osb?r&gendd second
comruni cat i Grssportrvggous fitras etremewnicign iredesgbiiozk iand dagr traglesrarpuet asat i ng
stations, the Coom%tS@E$m§mﬁ%i¥g{OK' bei ng adapted to at |east partially
reconfigure at least oné of the first and second ring connections in
response to det ectPan-td-Boltipeint domawpicgios; net work fault. 3) A communi cations
network according ﬁBa&Ls?iLg‘ |, wherein at |east one controller at |east one
of: a) sélects a communicdting station as a nmaster station; and, b) selects
a direction of datlatet-Edmgéteing apromvnication.| east one communi cations ring. 20 4)
A conmuni cati ons network according to claim3, wherein a master controller
of a mast er Ash akhiQtheSEhRGAILMIRE MatdRaghiovad L&rial of RAG] da@ied tdi@l &oRRECt i on to
t her eby congi gure t ge etwork its an intimnetwork. 5) A communications
networ k acc8¥dPrgrit t&a’ﬁif OX¥M&nherei n the nmaster controller selectively
deactivates at |easdecOntafty g pEiROQ6ihi @ivehyll;at | east one of'. 25a)

disabling a ring port of a.co ni catin tation, and, b) .selectively
control IPng at [eastnfegsnee Wifecethageneg WgtogP”g?%?f‘P%Wf“gﬁmc)ﬁf’%Wﬂ?‘fi cations
net wor k accor di Ry Ba@ch@R ¥t DRLiodvithil ehe@b@mtBicating &tation tivhipp@t itetopemaBIiST
controller is sel ectﬁg by: tar% .having a controller of each

communi cating stat{d eéeé‘é‘ﬂ?l?eé“ﬁd%‘h‘fi 4%ts of each ot her 30comuni cating
station; o bJoupang 0T rali OBdweal 1 @innaglchtirglsedbnsas sudpiraiateeipeabitityr ol | er
using the identifi - _and %%‘ @svi .t he master controller comunicate
with the controll e‘%rda?eregg’gﬂ(e % e%fr(%%‘mfhi cating station to identify the
mast er centr ol | e, Radio conferencing among different make and type of radios attached at the

various communicating station on the Ethernet ring network;
e Control of radio parameters such as frequency, power, etc;
o Data exchange between 2 or more data terminals attached at the various
communicating station on the Ethernet ring network;
20 ¢ Function as IP gateway to facilitates exchange of messages between 2 or more

non-IP equipment.

The usage of the dual Ethernet rings is software configurable to separate voice ring and data
ring for different types of data traffics and ensuring quality of service, or alternatively to
integrate voice and data traffics in one ring while the other functions as active redundant link.
25 The above described network can therefore be used to provide dual Ethemet rings for
transporting voice and data traffics in different rings or to provide integrated voice and data

transmission in one ring whilst the other ring functions as active redundant link.

Whilst the above described examples have focussed on the use of a dual ring network, it will

be appreciated that the above described techniques could also be used on a network including



25 - 7) A communications network according to claim®6, wherein at |east one
controller: a) generates a configuration nessage the configuration nessage
i ncluding an indication of a respective identifier; b) transfers the
configuration nessage to each adj acent comruni cating station; 5c) receives
conf i gur at i ¥ 2M8498Aees from adj acent communi cati ng at atB@rSI20EAE)248])

determ nes a network configuration using the configuration nessages. 8) A
comuni cati ons network according to claim?7, wherein for each controller:

a) if a received configuration nmessage includes the respective identifier,
the controller determnes the network gonfiguration; and, 10b) if a

recei ved configuration nessage does not includes the respective identifier
of the communicating station, the controller: i) adds the identifier of the
comuni cat i Bﬂy% 1e%9m1tn9m&£'1‘3nsc IIQWI@‘EI’I r@éhs égl?nunﬁ%g sta,tlon need dnh) .
transfers the’ con I'guration nessage to adjacent communjcating stations. is
9) A conmuninchifé onsngletswielk caendesr 8 nag tcemaﬁ}pnérfer ePnoggiien cieafves adjagept 8

wher ei n eactaorﬁﬁméaﬁﬁé &tion®) ERE kAL &Y h ¥ing @e&ﬁ@&:ﬁ&u&@sﬁlgwﬁs@a%mwd b)
detects a network fault using the test nessgg 10) A communj catj ons

net wor k acc &Pkt B‘a‘c Fhﬁl RAoTtywie fhsi pPoxa desEbstt Feﬂflglé’ia‘mz@’é‘j sFecelgs a test
message kr OE&mﬂguei R&h 26 HBRAPuEEDA BOhS E@ﬁm&ﬁban&ﬁs rBENe6 ah eSind nE@SRY ASE

nessage; tran fers the response age (o the ni cating
Station onth EEHIDI ek MRLFORRIR G oAS A8t w% et oL BB FARE R Lo o
connunicatlngwakahnanHRSBabt recei ved. 25I YA conmuni cati ons networ k
according to any one of the clains 1 to 10, mhereln cacti

Persons skilled in the art will appreciate that numerous variations and modifications will

become apparent. All such variations and modifications which become apparent to persons
10  skilled in the art, should be considered to fall within the spirit and scope that the invention
broadly appearing before described.



communi cating station is further connected to two adjacent comuni cating
stations via respective power distribution connections, the power - -
di stribution connections being arranged to define a power distribution
ring, '12) A conmunications network according to any one of the clains |
to 11, wherein each 30comrunicating station includes a controller for
controlling operation of the communicating station. 13) APEARGRA6I CetoRens
network according to claim 12, wherein each comuni cati ng Retatedon/osnclzudes
at |l east one switch coupled to the ring4connect|ons - 26 - 14) A

communi cations network according to cl'd'm 13, wherein each commnicating
station includes: a) a first switch coupled to first ring

connect i ons o second ring

connect i onsﬁgﬁéﬂ’{s%S%‘%%?W‘?W&@Aggggr@?{%n of the first and
second swi t Bhas conbibynicatarnuativait indndng et plorakityaet oedinngjcatiog citatioms, 1dschwher ei n
the first and, &%Mn@%t&m I,%r&nﬁe%la e V@L xdﬁ&aoe&ﬂ.ﬂm.@mg &:ﬁh@m via -

comruni cati ons net wor accor toclaiml1l4 or claam1l . ereln each
conmuni cat i ngresregiveding wegies. Ge “Pé&%"t“e‘fr‘m’ Peing Rkt @&éﬁ at loag gpert |
provi di ng locmquauéﬁsynﬁgnnmamms@mgtmaqnmny achmmﬁﬁoaangi #pafdei ng

connecti ons. at| n rk according to claim16, ‘wher ei n
each ring por'fet ?'@\? ngH’B‘ﬁﬁ WF"@“&W@ h‘§ gf%"t“e‘éﬁ’&s ISEWRBS% P ng
connecti ons affutecfiorr 8f aatudstsmaredvcsmﬁmthaad véspec tonvrellgrs of the p8xdity of
comruni cati ons_net V\E'S‘Lgf? lg%rcgw esG;len Wﬁgﬁ%n?g“}e?% %m]gs 13 to 17, wherein

each 15conmuni Catih PR devi ce ports for allow ng
communi cat iQns oqmmunie&uoomebmrh eespidag t¢ daitthb vderemmric emimgnisiting stewn it he

device perts s%fthWew &ﬂn&%ﬁ%‘tM ia&j){cchpco%mmﬁﬁg QRfonS Vit l%gbective pairs of
first and second ring connections, the first and second ring connections being arranged to
define first and second communications rings interconnecting the plurality of
communicating stations, the communications network being adapted to at least partially
reconfigure at least one of the first and second ring connections in response to detection

15 of at least one network fault.

3) A communications network according to claim 1, wherein at least one controller at feast
one of: -
a) selects a communicating station as a master station; and,
b) selects a direction of data transfer around at least one communications ring.

20 4) A communications network according to claim 3, wherein a master controller of a master
station selectively deactivates at least onc ring connection to thereby configure the
network as an inline network.

5) A communications network according to claim 4, wherein the master controlier
selectively deactivates at least one ring connection by at least one of!

25 a) disabling a ring port of a communicating station; and,

b) selectively controlling at least one switch of a master station.

6) A communications network according to any one of the claims 1 to 5, wherein a mastcr
controller is selected by:
a) having a controller of each communicating station acquire identifiers of each other

30 communicating station;

b) having a controller self elect as 2 master controller using the identifiers; and,
c) having the master controller communicate with the controller of each other

communicating station to identify the master controller.

AMENDED SHEET
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19) A communi cati ons network according to claim 18, wherein the

conmuni cati ons devices include at | east one of 20a) a conputer system b) a
Vol P phone; and, c) a headset 20)A communications notwork according
to any one of the clains 12 to 19, wherein each controller is capable of
transform ng data packets for transm ssion in accordance w th 25different
conmmuni cations protocols. 21) A conmunications network accecaistgot o@ba m
20, wherein the protocols include: a) Ethernet protocol; bReaiwi8hes8:3
transm ssion protocol; and, c) a serial transm ssion protocol; and, 30d) an
anal og signal for audio playback. 22)A-&bnmunications network according to
any one of the clains 12 to 21, wherein the controller includes an

el ectronic processing device, - 27 - 23)A communications network according
to any one Of 4 kenmihtatignsmerrpriomcording faslaymSprheien Aideret T CPHaRlsrs i r st and

second COMMUNI §agd,s b icoMiuasH i thd QnRRR4tRL redlagd RARHINRNA iRBicath
separately; 5b) I ndependently; and, c) as at |east one back-up

comuni cat i ons r?fr?g.‘sl’ﬁ‘ﬂi)"?\idé’éﬂﬁ?ﬁni cations network according to any one of
the clainms 1 ty) 2ahsferdiey @hfigurdlion ARisWR th eich aljedtascofinnaicadmcstarapnd

COmMUN CLT 0N ! debufies SSHAERafon Thestdd RN A5 b ob  ABARE LalifhsY B1£ S 1M T C
d) determines a network configuration using the configuration messages.
8) A communications network according to claim 7, wherein for eacl} controller:
a) if a received configuration message includes the respective identifier, the controller
determines the network configuration; and,

10 b) if a received configuration message does not includes the respective identifier of the

comrmunicating station, the controller:

i) adds the identifier of the communicating station to the configuration nessage;
and, .

i) transfers the configuration message to adjacent communicating stations.

15  9) A communications network according to any one of the claims 1 to 8, wherein each

controller; /

a) periodically generates test messages; and,

b) detects a network fault using the test messages,

10) A communications network according to claitn 9, wherein each controller:
20 a) receives a test message from an other communicating station;

b) generates a response message; and,

¢) ftransfers the response message to the other communicating station, cach controfler
determining a network fault if a response from a communicating station is not
received. ‘

25  11) A communications network according to any one of the claims 1 to 10, wherein cach
communicating stetion is further connected to two adjacent communicating stations via
respective power distribution connections, the power distribution connections being
arranged to define a power distribution ring,

12) A communications network according to any one of the claims 1 to 11, wherein each

30 communicating station ' includes a controller for controlling operation of the
communicating station.

13) A communications network according to claim 12, wherein each communicating station

includes at least one switch coupled to the ring connections.
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| o 25) A communi cati ons network according to any one of the clains 1 to 24,
wherein the network includes first and second conmuni cations rings
configured to operate as overl appi hg comruni cations rings and provide

tni nsport nedi a redundancy with one comuni cations ring actively back up
t he ot her communi cations ring. 26)A conmuni cati ons network according to any
one of the clainms 1 to 25, wherein the 11 network incl udeBCT/SGSb1 12000248
second -conmuni cations rings and wherein data traffic) trangpRrteds8650Ss
one comruni cations ring is capable of being transported across the other
communi cations ring when configured to'gdp'er ate as overl appi ng

communi cations rings. 27)A comruni cati ons network accor di ng to any one of
the clains 26, relnthe 2 o] u a faulty
conmmuni cat i 3“@“%?%’?‘?‘6‘?1" P‘é’aﬂff"ﬁﬁkt’%‘ggﬁ |"@r‘%J eﬁwra@?fi&gs no "§fsf“é‘8f’ t he
coi tuouni cat i daclsfesit us bet ween two or rmre ot her connected communicating

stations. 28 S ng to any one of the clains
) ) ") GRfW ng&%@&ﬁ Af.e&faﬁso g y

1to 27, wher €f con s as nul tiple isolated networks when
two or nore cddmuseconlt swiigh 28miedttp @wsmhmg araeatigns wiersin dsnsankpliertdonirels

net wor k gccor di r}%e;agommagjsgcmsq&@egs 1 to 28, wherein the network
reconfigures _upon a communi cating station recover| ffgr om.a fa 30) A
I

communi cat i éfidt ?MW%“%&GW&FWQ‘@“&WIW Sorhenia Phpgd Ie"f’B ‘5“°’¥ﬁﬁer ein
the ring connegtseleftedcendstiage.net connections. 30 31 A comTunl cating
station for use in a copmuni cat S _networ ud| ty of
communi cat i h@*‘sﬁ&%ﬁ@a‘}ﬂ%\}}e&éﬁf‘|“f?°%{d‘PF\r'1\§ g‘f‘ ec?f ur e “% Rh Iﬁﬁ%n‘?“&‘éti ng
station being c&ﬁhematinglsyammnnﬂtxdeabit gledsD ttvu\mrmdpart;erwctcmgumrcawm@ng
stations, via res ctl n ne ' ctions being
ar rangeaot o d&fT ne t? gééss &“ oomsg??aste&mnﬁé%ﬂg&?&rel ng interconnecting
the plurali onboxmomnon;aongkschﬁlwgo clatre 16omherRncHEl GEsraat proyides
i ncludingr a) &n@éﬂv&fbe&@éﬁﬂh@ﬂmt gh fcl bﬁn{l HRY cGARMBES drdTRst a@YecoRd s@itches
controller to control operation o switch to thereby at least partially
configure 5 réaeecHysly connections in response to at |east one network fault

and wher ei nu;) RecoRPilinic@tidrS e GRAPSLARS tc\(\’ax'i)hoxfécm‘ttﬁ@&lhﬁﬁslﬂﬁ 17 h@h&leirlréihlk ty of
comuni cating stations to selectively co fgfgjlure t&gh rk 32) A

communi &t i ng YRBELHEGHDE MREGRHEAE § TEmEFTR BWH?‘E%PF‘%)n

station i s sek@gdss el ve COUPMRAC i ME chdmbivEniag] shtion} ROt gatd Pgoradiag | ons
Vi a respectl ve l_Bal I’St

vity tofat least one switch.
19) A communications network according to claim 18, wherein the communications devices‘
include at least one of: '
20 a) acomputer system,
b) a VoIP phone; and,
c) aheadset.
20) A communications network according to any one of the claims 12 to 19, wherein each
controller is capable of transforming data packets for transmission in accordance with
25 different communications protocols.
21) A communications network according to claim 20, wherein the protocols include:
a) Ethernet protocol;
b) a wireless transmission protocol; and,
¢) a serial transmission protocol; and,
30 d) an analog signal for audio playback.
22) A communications network according to any one of the claims 12 to 21, whereir the

controller includes an electronic processing device.
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ID first and second ring connections, the first and second ring connections
being arranged to define first and second comruni cati ons rings

i nterconnecting the plurality of comunicating stations, the comunication
station i ncl udi ng: a) a first switch coupled to the first ring
connections; and, b) a second switch coupled to the second ring
connections, wherein the controller 15controls operation dafCt/be2dliinsd24and
second swi tches to ther eby at least partially configure theedkitss7/@&nds
second ring connections. 33). A communicating station according to claim 32,
wherei n each comunicating station , ,"4’ncludes at |east two ring ports,
cactinng port providing connecti vity for a respective pair of first and
second ri ng connecti ons. %%A comuni cat i n% tation acc rding to claim
33, wherein @&cwmmw&aﬁeﬂstmm PereRingoA fB¥ (o0 iOf %eb‘é*l‘%én“’t Vherdlp thgg
second ring coaaesdihfi®s BAE ahd@ecbhd SdmnRiitatan aings sanﬂtgmheSoro@sqaecauw@{y. 35)
A commruni catin stat|on according to any one of the claims 32 to 34,
wherein the fPP&Y and second switches are sel ecti vely connectable. 25 36)A
comuni cat i nges tsetatatally; accor di ng to any one of the clainms 31 to 35, wherein
t he cont§ol I by %f% OEQ'? a) selects a communicating station as a
mast er station; ani ects a direction of data transfer around at

| east one of Ehas ftileastong herk3ie cONBIREAMTATIL | ons r i ngs. 30 37)A

conmuni cat i g AStotinhRRka@mE HecHoRdaderdflgdb My Bne Wh el fl ®eLBGliReiRShed

a.
) D

mast er congener of a master station, the controller seh at)ﬂ-‘k‘l deacti vates
at | east one R§TWeRKclariRdss  firsh 24 SteRRd SORPMURRATORY FigeY fepe dg®l% nl i ne
network. - 2@aaspodfigoke alfidiafi@ddtdxgafsd. at i on according to claim 37, wherein

if selecte master contrqller ,of a naster cqntrol | er
el oot | Vol y2SibSEPBEY gonansteﬁ& tForPeef A S BLEREWIRY CokheREFInd o
t her eby conf i gtiwek tihcudeet fvetr kndaSecam! M:xtnnemmmmmhgs configB8dAt«c oprraei sat i ng

St o0 2eor . Mol SRyl ST pRe ESEIaldE BRARE, SHRTLEL |
communications ring actlvely back up the other communications ring.
26) A communications network according to any one of the claims 1 to 25, wherein the
15 network includes first and second éommunications rings and wherein data traffic
transported across one communications ring is capable of being transported across the
other communications ring when configured to operate as overlapping commiunications
rings.
27) A communications network according to any one of the claims 1 to 26, wherein the
20 network configures so that a faulty communicating station breaking the communication
link does not affect the communication status between two or more other connected
communicating stations. _
28) A communications network according to any one of the claims 1 to 27, whercin the
network configures as multiple isolated networks when two or more conununicating
25 stations are faulty.
29) A communications network according to any one of the claims 1 to 28, whercin the
network reconfigures upon a communicating station recovering from a fault.
30) A communications network according to any one of the claims 1 to 29, wherein the ring
-connections are Ethernet connections.
30 31)A communicating station for use in a communications network including a plurality of
communicating stations provided in a ring architecture, the communicating station being
selectively connectable to two adjacent communicating stations via respective rng

connections, the ring connections being arranged to define at least one communications
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a) disabling a ring port; and, b) selectively controlling at |east one
switch. 40)A comruni cating station according to any one of the clains 36 to
39, wherein the controller selects a master controller by: 10a) having the
control lrer acquire identifiers of each other conmunicating station; b)
having the controller self elect as a master controller using the
identifiers; and, c) having the master controller comuni eatreswiol 000248
control lers of each other communicating station to identifRe.dihe PFRSLST3
controller. 41) A communicating station according to claim40, wherein the
controll er: 15a) generates a configuraffon nessage the configuration
nmessage including an indication of a respective identifier; b) transfers
the configuration nmessage to each adjacent communicating station; c)

recei ves conf figfinigrdopteciissie geslity: fiFP R aicEng SEB?H‘?uﬁF ERTGIcaten FiaH  and,
d) det erm nesj,g,figs;wor k configuration using the configuration nmessages. 20

42) A communi cating station gécpr ding t o_clqai m 41, wherein: a) if a received
confi gur at i on®nk SEERGEOTR o Heding FEFEERe8Y ve identifier, the control | er
determ nes thg neinillk 6 @Btod Ypaitioany tanabitci)o thérely sdemsi padalboodrfigureat i on’

do i ncl udes .t he, ti | fi he igati
Ctation the coRt B recsery B F fsF Bbt BFlonfa "ok IR B "9

station to the conbilgunateron widseagecrarfihe piuality ehemmunieatiog stibagur at i on

oSS, 2 B SO Gl 0, )8 commn o g et o

32).A communicating station according to claim 31, wherein the communication station is
selectively connectable to two adjacent communicating stations via respective pairs of

10 first and second ring connections, the first and second ring connections being arranged to
define first and second communications rings interconnecting the - plurality of
communicating stations, the communication station including:

a) a first switch coupled to the first ring connections; and,
b) & second switch coupled to the second ring connections, wherein the controller

15 controls operation of the first and second switches to thereby at least partially
., configure the first and second ring connections. :

33) A communicating station according to claim 32, wherein each communicating station
includes at least two ring ports, cach rir;g port providing connectivity for a respective pair
of first and second ring connections.

20 34)A communicating station according to claim 33, whercin each ring port provides
connectivity between the first and second ring connections and the first and second
switches respectively.

35) A communicating station according to any one of the claims 32 to 34, wherein the first
and second switches are selectively connectable.

25  36)A communicating station according to any one of the claims 31 to 35, wherein the
controller at least one of:

a) selects a communicating station as a master station; and,
b) sclects a direction of data transfer around at least one of the first and second
communications rings.

30 37) A communicating station according to claim 36, wherein if selected as a master controller
of a master station, the controller selectively deactivates at least one ring connection to

thereby configure the network as an inline network.
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30a) periodically generates test nessages; and, b) detects a network fault
using the test nessages. 44) A comruni cating station according to claim43,
wherein the controller: a) receives a test nmessage from anot her

communi cating station; and - 30 - b) generates a response nessage; and, c)
transfers the response nessage to the other comrunicating station, each
controller determning a network fault if a response fromRBCTROBIMMNIOGEUER NG
station is not received. 5 45)A communicating station accoggdiipg d-say; one
of the clains 31 to 44, wherein the controller reconfigures the network in
response to detection of a network faul“t.” 46) A communi cating station
according to claim45, wherein the controller reconfigures the network by
at least one of: a) selecting a new nmast st atiQn; d, 10b) reversing a
direction 0?8)&6\‘1"5“'%%?‘?’536“1“?‘8%9‘”3'% t%?‘ﬂﬂﬁﬁu‘ﬁl?eéeé‘“ ﬁédecgq[%aaf iadﬂa%e(f EORERIY '? 0
any one of thef¢laitemstadibn,tthe ddrolidraeledtivelly hleactvatrsumpaadfi ivgt stdatecamt iingl udes

a nunber of device ports for | ow Tyl I devi ces to be coupl ed
to the commnf?f'gfcﬁlﬁ%tgpgfels’ ﬁonq.' gm(fg’\g}tl“%e ‘porf@ﬁ%bgﬁ’?fgi ng connectivity to at
| east one s¥i)ActomriEdd)ing cetionunicoaliignty seim i2dreradeier df.nyhewsinathe oneteof t he

clai e 3 10 ShupthSigh Dl BacARULGA: Mg daESSn bpal iHdeguinicont ol | o

capabl e of transformng data packets for transm ssion in accordance wth
di ff erent confudiseding 8ABE prr6EBEOl s. 49) A conmuni cating station according
to claim48, when&titely baublial RQQksconk Bekdhde: a) Ethernet protocol; 20b) a

wrel ess t r4%51§ rgo%%lug{cl:a nrgosttgti%gl :fcco%lgg’ to any one of the claims 36 to 39, wherein the
controller selccts a master controller by:
10 a) having the controller acquire identifiers of each other communicating station;
b) having the controller self elect as & master controller using the identifiers; and,
c) having the master controller communicate with controllers of each other
communicating station to identify the master controller.
41) A communicating station according to claim 40, wherein the controller:
15 a) generates & configuration message the configuration message including an indication
of a respective identifier;
b) transfers the configuration message to each adjacent communicating station;
¢) receives configuration messages from adjacent communicating stations; and,
d) determines a network configuration using the configuration messages,
20 42) A communicating station according to claim 41, wherein:
a) if a received configuration message includes the respective identifier, the controlier
determines the network configuration; and,
b) if a received configuration message does not includes the respective identifier of the
communicating station, the controller:
25 i) adds the identifier of the communicating station to the configuration message;
and, :
ii) transfers the configuration message to adjacent communicating stations.
43) A communicating station according to any one of the claims 31 to 42, wherein the
controller:
30 a) periodically generates test messages; and,
b) detects a network fault using the test messages.
44) A communicating station according to claim 43, wherein the controller:

8) receives a test message from another communicating station; and
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c) a serial transm ssion protocol; and, d) an anal og signal for audio

pl ayback. 50) A comruni cating station according to any one of the clains 31
to 49, wherein the controller includes an el ectronic processing device. 25
51) "A conmmuni cating station according to any one of the clainms 31 to 50,
wherein the comunicating station connects to a power distribution ring to
t hereby power the communicating station. 52)A communi cati ngCEE&bd1Qm00248
according to claimb51, wherein the comunicating station ipgl.ydess e Fnse
for connecting electronic circuits to the power distribution ring. 30 53)
communi cating station according to anyEWne of the clainms 31 to 52, wherein
t he conmunications rings are Ethernet rings and the first and second

swi tches are Ethernet sw tches.
) generates a response message; and,

¢) transfers the response message to the other communicating statlon, each controller
determining a network fault if a response from a communicating station is not
received. -
5 45)A communicating station according to any one of the claims 31 to 44, wherein the
controller reconfigures the network in response to detection of a network fault.

46) A communicating station according to claim 45, whercin the controller reconfigures the

network by a.t least one of:
a) selecting a new master station; and,

10 b) rcversing a direction of data traffic flow.

47) A communicating station according to any one of the claims 31 to 46, wherein the
communicating station includes a number of device ports for allowing communications
devices to be coupled to the communicating station, the device ports providing
connectivity to at least one switch.

15 48) A communicating station according to any one of the claims 31 to 47, wherein the
communication device includes a controller capable of transforming data packets for
transmission in accordance with different cormmunications protocols.

49) A communicating station according to claim 48, wherein the protocols include:

a) Ethemet protocol;

20 b) a wireless transmission protocol; and,
¢) a serial transmission protocol; and,
d) an analog signal for audio playback.

50) A communicating station according to any one of the claims 31 to 49, wherein the
controller includes an electronic processing device.

25 51)A communicating station according to any one of the claims 31 to 50, whcrein the
communicating station connects to a power distribution ring to thercby power the
communicating station.

52) A communicating station according to claim 51, wherein the communicating station
includes a fuse for connecting electronic circuits to the power distribution ring.

30 53)A communicating station according to any one of the claims 31 to 52, wherein the
commuriications rings are Ethemet rings and the first and second switches are Ethernet

switches.
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