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Field: [0002] The subject matter disclosed herein relates to co L2dtA 5
systems. | n"WO9388%5¢4 cul ar, the subject matter disclosed herecwuset/zees to
comuni cation systens for transmtting data anong nodes. [0003)

I nformation: 100041 Commruni cation infrastructures are typically deployed to
meet requirenents for providi ng BOWRBTEEPbn services to one or nore
subscri ber gafKgReEND Such to comuni cation infrastructures are typically
“designed to neet one or nore |evel of service to subscribers wthin cost
constrai nt $0008,ch cdigdraints are typically deternmined by the availability
of afforda onpo : . il muni catigQn

i nf rastruc?d u@:éf [Ooglg]ig tsib @gﬁagﬁ%ﬁ%%%ﬁﬁ#ﬁﬁ@"ﬂﬁ@s Fucrure: E‘x’ay be

nmodi fi el t partiewdar, the suluktl maeralisclosayilicredmelates to Formen@bix systeeiforuni cat i on
infrastruc . d to serve additional subscribers or users.

Al so, comrh%fsggttnﬁ%ﬁgi?%ﬁﬁs%g%étures may be upgraded to neet nore

demandi ng. [883)vi ce defgmatienents to subscribers or users by incorporating
St ens. an existing

new y avai e co nents or subs I n i fyi

communi cat ‘(@Q‘hl nf r astrUEFAEOR 'Bgﬁ%ft“?ﬁﬁrﬁ t&ﬂ%ﬁ?gméeg?‘éﬂfﬁ?‘ﬁmﬁ’ﬁ‘g?‘st here is
a desire tforgvidig dMemulicaioniaidds R¥ins ol MBreGAPIHPeEaldseR, Sidly astructures
cost effectively whi] % bui l ding aon | egacy systens. BRI EF DESCRI PTI ON OF

THE FI BURES ™3I0 TRERCIrasa s tejcaliydesigieddxmatione oemeniiygl ofserviceof t he
present i regQapstbrs Witkih cREcABR SR PDSSER Mohdralnff £ @p@ﬁﬁc&t&mcﬁ 8l g ng

figures, wherein |ike reference nunerals refer e parts” throughout

the vari owyaifabjily efaffandablesomphrsnisiané suhspstinis te buildiho oaamemicatie | shows a
sChematic igfrasﬁu&%@mni cation systemwhich conprises a plurality of
communi cat1 on nodes coupl ed together by comuni cation channels. 30 [0008)
Figure 2 {f08 a scAerxsting communcationinfrasaucton nayde nedifeddd ngett 0 t he
ation channels co trol se a

Gat a. cRanRamoRt oy ot il oGS P HURHE DTS D A apAnded

PCT/ US02/ 3é=8ddditional subscribers or users. Also, communication infrastructures may be
upgraded to meet more demanding service requirements to subscribers or users by
iﬁcorporating newly available components or subsystems. In modifying an existing
communication infrastructure to meet such additional requirements, there is a desire to

20  upgrade or exapand existing communication infrastructures cost effectively while building

on legacy systems.

Jo BRIEF DESCRIPTION OF THE FIGURES
© 25 [0006) Non-limiting and non-exhaustive embodiments of the present invention

| ﬁill be described with reference to the following figures, wherein like reference numerais
refer to like parts throughout the various figures unless otherwise specified.
[0007] Figure 1 shows a schematic of a communication system which comprises a
plurality of communication nodes coupled together by communication channels.

30 [0008] Figure 2 shows a schematic of a communication node according to the
embodiment shown in Figure 1 in which communication channels comprise a data channe]

-and a control channel.




" [00091 Figure 3 shows a schematic of a system for nmanagi ng communi cation
traffic in a conmmuni cati on node according to. an enbodi nent of t®2/12/2005
communi cat i %9 B8+ shown in Figure 2. [00101 Figure 4 showeca/sobyerrati c of
a packet director according to an enbodiment of the system shown in Figure
3. [00111 Fi&]ure 5 shows a schematic of a nmessage transfer signaling system
accor di ng ti8I%% enbobieHisrdtshews e frbemgtin efmsEsiomforinmnagingwammBi®ENA| LED
 DESCRIPT] Ol if QU muRRA R SRAE b RHAD N Emd i BERE ELAAbAiRRioh Gode0n®
“enbodi nent" or "an enbodi ment” neans that a particular feature, structure,
or charact shewt indiglsgéri bed in connection with the embodinent is included
in at | east enbog t S i Lon. Ih t he appearances
.of the phra(gde]rﬁ?i n onﬁbﬁe@n%gg(l%nse&n{&ﬁe@%&"0§H$%Cr$§ga(§%ﬁ%ﬁ%pomf"ﬁq@g’}i ous pl aces
t hr oughéut emfrpdimspiendittie system showmaindFiguot 3.necessarily all referring to the

sane 15 e krent. & e he. particul ar feat.ures, structures, or
character FE‘?lﬂé may lﬁg& rgggﬁ%?{]ae%h%%&gﬁgaénressﬁ%? {Eanéﬁﬁﬂﬁ'?aﬁ’ﬂ%f@?c"[ 00131 "Logic"
as ref err edcdodliietoan embediakstoftie sgitera chawreinfRigurg®r f or M ng one or nore

.l ogi cal operations. For exanple, logic may conprise circuitry which

provi des one or nore output signals based upon one or nore input signals.

Such circuitry DBYACDEPDESCRIPAQON nite state nmachine which receives a
digital in and provides a digital output, or circuitry which provides
one or or B)L@Hal og. d?t#‘ﬁiﬁceél]r@?ﬁ_ég%t t'i“ﬁsF?eégpﬂf%‘éo_t@’eGﬁ@"@f"_eﬁ%Pé aManal og i nput -
signal s. AbfiBodith@@ fedBYhat O PRELAS BAOCEIRENR, & dhGMbibliicldBschiBddihnat i on with
machi ne- executabl e instructions stored in a mem)ri;. However, these are

mey el y  ex@ipedion yithdhq ehodimesnt infinclurledinat iaghand embesiment ofiie Peastdi ment s of
(e pr esenfuydi¥NThhe Zobedfafiod Bt thk plak®y bt SR PRG! dnbdaifdhl A "data
~ bus" as re.ferr.ed to herein refates £o circurtry tor transmtting data

- bet ween detiveraus plees roaghdué thisspeificetion sremaynecesaarilyrelf redkating togbev@ere a host

processi n I ral device, wever, this . s nerely an
oot & e EBAaE AR RE BRI ler (1 RS et dR b AT BS T i s
respect. 3On{bdedlonk or cwmeembodiihént) node” as referred to herein relates to
a structurﬁr I(S)* syst.em.f or rfecei v'hn . da]ta froma source, or transmtting
data to a %M nati ofP&% a5 refergadip RerEineiatss etriespie for Rerigiming Qagg5mere o

comuni catlogital BpearidhBY Foru@pl, I6EE tay confistRitcdifty ¥hRAhrovidedBaddrsSi on (e. g.,
a data packet) froma source to a destination in a 2 W 03/009-14
22/ 12/ 2008n0rpeutpyisignals besgd upon one or more input signals. Such circuitry may comprise a

20  finite state machine which receives a digital input and provides a digital output, or

circuitry which provides one or more analog output signals in response to ore or more
analog input signals. Also, logic may bomprise processing circuitry in combination with
- machine-executable instructions stored in a memory. However, these are merely
| O examples of structures which may provide logic and embodiments of the present invention
25  are not limited in these respects.
[0014] A “‘data bus” as referred to herein relates to circuitry for transmitting data
between devices. For example, a data bus may transmit data between a host processing
system and a peripheral device. However, this is-merely an example and embodiments of
the present invention are not limited in this respect.
30 [0015] A “communication node” as referred to herein relates to a structure or
system for receiving data from a source, or transmitting data toa destination in a
communication network. In one example, a communication node may forward data

received in a data transmission (e.g., a data packet) from a source to a destination in a
2 .




' commruni cati on net wor k according to destination information in the received
data. A first communication node in a backbone comunication 22/12/2005
i nfrastruct\WPI3Mp4+ ecei ve data from or forward data to a BerwBer/22237
comuni cation node. Alternatively, the first conmunication node nmay
receive data fromor forward data to edge devices or |ocations on an edge 5
net wor k. H&MBRERicatioRasavosl ecpding|ty dessipation édorofation. mhmmlwtda@n Anfdte and
embodi nent %orﬁ%uﬁlbﬁroﬁrn%§@rﬂta Ha%%ﬂé i & cﬁtr&{)herét LhuRdndyt e{\fé%ﬁta %,pects

"[0016] A "conmuni cation channel ™ as reterre ere tes
struct ure poforvarddaipitq a seqond @mmtIWMMatunldeésst ccrmraurumtmmm cation
networ k. Agn. At e &R fe redto erein rel ates
to a comruﬂl ca'ﬁg{)rn&%ﬁanne| ibF@Ha?&:g%%%r%tggédﬁvg%mq ?aéons S G i cation node
from a 6at actwork dlowerer, thesgmesmcrt&e&mnpﬂmﬂaa:bmmnmhmmnmﬂ als referred to
herein rel n chan transnmt data away from a

Q&E@dimgt ?fCtRe[IQ ah 'cr]' iog dre.n rmrﬁg\%\yﬁer WESe are  nerel y

conmuni cat ron node

exanpl es of00iéigr ess ﬁa?udmgm&etiomammasa&&m tﬁh%m&blSteﬁmmmltﬂEntS of
t he present |nven&180n are not, limted.in these res ect Q017] A "data

cormuni cat KM fween coprapnication npdss ja caminynigatien, t‘f’ IBEStire  to

transmt degneminicatiol PiRhhel04s réfefred 16 HeReid RS E@Mmmﬂéa%@a)aﬁﬁei #ong
conmuni cati on Hodes in a communj cati on network. Such a data comuni cation

channef? rraS/“"ts’Pﬁ AATQWaId p SORBHTEAIQN QBRI & d3tR SMINGFo d¥s &ESDr di ng to a data

conmuni_cat doainui QLG &anndrO4s referrad B Hereirfre AL & LUMMHIGALA %nﬁ?‘ﬁﬂ nel may
transmt data to or from an application 20 associated wth a first

coymuni cattraspmihdefe away fiorg ecommupisaramiodatomend arsgnatippwdawegver, thepdarei s nerel y
an exanpl %Q’Ely@xﬁﬁh@sﬁ Qﬁﬁ; r&@c&ﬁkﬂmﬂfduo%%fgél}?%ﬂ Jﬁ%h& sotfmé present

I nvention are’no |n thi's respec contro channel " as
referred tmemﬂnmrcntlmlea\raneislmuimdm theseuedpente to transnmit "status data" to a
nication 25

comun cat node I, &l

odes. 1o 0BT GAT 48 OEmEReSh shinkel”es BT o FRHErSEE B 856G ke T . °2
service rteqansnﬂmamtms@peh of 4 edrvise thgiiifenERYbetOdER ok SR IBImINdEcatitil cont r ol

I nformation, For exa sucrL éﬁcb\gs data ng Jnd te an abi)Jity of one
or more cORHEHT & SEMHHN! t?éé'c%? f Fﬁaa%rrfaurrge WBE A YR 0 a
destinati Qata b&weeh comhifilnidtioh HSded adcdrdifiio aldaq cbrﬂmuﬁeatﬁm pistodi Fdrt y of one or
mor e conmuni cation nodes to _support one or npre service 30 requirenents.

However t K¥iepleadaipsrampnisaighnharnebmayirasmitidate te Aufvre pn applicalioat us dat a,
and e nh%ﬁﬂ&tﬁd thh%bﬁst%rﬁﬁrﬁﬁ'&atioﬂ‘ﬁ%ﬁ@ ﬂo%@cc%'ﬁ@c fuhit dJUoE%ﬁdé dbiver, T espect .

[ 00191 A J acent conmuni cati on node"” as re erre erein refates to a
- comuni catliipis mecdeaceapipledfdidats coinunicatipnicharwie] and embodiosnts ofthmode t hrough a

3 VO 03/ Ogr%?élt invention are not limited in this respect.
) [0018] A “control channel” as referred to herein relates to a structure to transmit
\) : “status data” to a communication node relating an ability of one or more communication
25 nodes to transmit data in a data communication channel or to support a service
requirement. Such status data may comprise commands and control information. For
example, such status data may indicate an ability of one or more communication nodes to
forward data from a source toward a destination. Also, such status data may also indicate
an ability of one or more communication nodes to support one or more service
30 requirements. However these are merely examples of a control channel and status data,
and embodiments of the present invention are not limited in this respect.
[0019] An “adjacent communication node” as referred to herein relates to a

communication node coupled directly to a first communication node through a
. 3




122/ 12/ 2005 PCT/ US02/ 22237 comuni cation channel without any internediate
communi cati on node. For exanple, a comunication node may transd@f12/&005
message t hr QYWU' Tdmmuni cati on channel to an adjacent conTrROi/csizizE37node
wi t hout forwardi ng the data nessage through an internedi ate conmuni cation
node. However, this is nerely an exanple of an adjacent 5 communication
node and enffHRuRistien drngehwithew sanntarmedize FapmATestina node. ot @@ Pls 2 hi s
respect . ( QQZ0unfatiGPRERd oG Aah Gt pagtbm@%ssg%nﬁaoegﬁ'a Eoindh &fi&EibEChahfel LAl N
relates to a definition of a relationshi'p between or anong conmuni cation
nodes in a adimenien@unicetionmedewithout foswarding thsl data ragssaga tlireughiaon channel s may
couple co i j - t j.cat . t the
0! 1 ons. aF T ACRmiRHAGbndlc HoRR iAol REME BRI |

Cart esi @n coowdiniratien s aehenlefdimintapfitherpeesentrinvention ate netrimiieddn thisThe
relative pq@g Ej;ton of two communi cation nodes may then be defined by a

| i near mapplpng' al ong one or nore comuni cation channels in the coordinate
system A_q&lmoviSngl éA “a(;]mmnni};]mionaauh(dhnmﬁe’_’mfet}reﬁm&tle'reﬁn dhtatd® an adj acent
comuni cat i . e t.hrou a _comuni cation. channel .in a comryni cation
pat - di mondeation A ElighR P RS SRty BEMURiSHLI PR " AP AR B 0P o
comruni cat inefivorta dfdr kanipl€] €8inmaaichtivh ch&MER by @aiipl©conBstfcatyn hodey &rs1 ng

mul ti pl e conmuni cati on channﬁl s in diff erg t comunjcation th

di mensi8ns SOmByRGaIon nefyask such that thepositions o %ﬁl"@“@l‘l"’aa"°8d'ﬁﬂ9§ﬁ?£’3’ﬁ on path
di-mensi on anfdeRdrIRAifIERINA & CaftedidhRoBIIRARRY st MERHIALRreR LEmBRdimEASidned 20 in
these respect. 100211 Briefly, an enbodiment of the present invention

re} at es toThe Eledive positinn of e pyamprication nades may Hign dadefingedbig leenuni cat i on
nodes. A fj . ' ' o ality of

adj acent cg{ T "rll (%g?tigj %Hr?qﬁﬁ)ﬂ eg?&'%ﬂglﬁﬁrgg%ﬂg%%ﬁ#%%? f‘%ﬁﬁe %(%tg@ may receive a
dat a t r ans Acesdiogly corpmmgiitatiomnetiesndyriansninds toowiadjaeeht sdrouricatiesond 25
conmmuni cat | T i [.S: nication. . jve status data
from oﬂ% obgd%éﬁrggg%a%foﬁ%%éaz%?n%ﬁwé ig‘gor#' 'ﬁ%’ﬂ%@gﬁﬁé{gﬁb e(?'geg(g}(‘:'ont rol channel
coupl ed beiddidandilipedatd may be wamsmined €r@in axoune danmonlcdtive nadh ta@elaitination

conmuni cati on naqde, V\hec%g_a't he st at us, (ilata conpr.i SES stla.t‘lgls i nformation for
at |east tFRVHHSHIERMOFRRYSravarseg MRl camaRtienchan ISt dIfere the first

- communi cat igiimicheionPath BRndeloRe t BOwbRr, s Wahidlely AR eXMiphd ofRd data to a 30
destination based upon the status data received fromthe adjacent

conmuni cat $AFHMBERESN PR iseasion ard embodimastsaf thepreseatdmysnuonaie Befilimiie and
ot her gd“rboﬂitﬁgggpegp&{_e not limted in this respect. W 03/009544 22/12/2005
[0021] Briefly, an embodiment of the present invention relates to a system and
method of transmitting data among communication nodes. A first communication node
_ may be coupled to a plurality of adjacent communication nodes. The first communication
J node may receive a data transmission comprising a destination associated with a second
25 communication node. The first communication node may‘ receive status data from one or
-more adjacent communication nodes through a control channel coupled between the first
communication node and the adjacent communication node where the status data
comprises status information for at least the adjacent node. A communication node
adjacent to the first communication node may be selected to forward the received datato a
- 30 destination based upon the status data received from the adjacent communication nodes.

However, this is merely an example embodiment and other embodiments are not limited in

. this respect.




" PCTI US02/ 22237 (0022] Figure | shows a schematic of a communication system
whi ch comprises a_ plurality of communi cation nodes 2 coupl ed t gt hav 2805
comuni cat i¥OAMFHel s 4. In addition to being coupl ed to RERUSI/2TE
adj acent conmuni cati on nodes 2, each comunication node 2 may be coupl ed
to one or @ﬁbﬁ ot her_. edge ,comuni cati on 5 networks such as, for exanple,
net ropol i t rea n&iBRET kEOPRAREIFMALS ofe comarnaticuoYREM WhikeeTprisesdal  ar ea

net wor ks ( pléifily, of SehMEhicAt A MBAR coliBPlopclRr ¥§ ESmmBAtatRh Qldhhels 8 1f Ne | ke.
"According to an enbodi nent, data nmay be transmtted from any conmunication
node 2 to ¥diate being wouplsth lofne or pereadiresn ERmmieatigh nedes @mrahi cat i on node
directly gulnRatibiOndd® RGUR cHSHNPE bne W&esm@;ﬂ@fﬂgé eaﬁdhmcmge 2 may

S r edge rou

conprise a fabric router to and/or capabilitie ing to other
systens’  HRSWAET such as & exgrapleamesiopolsaeatd networks (Myshs)i wide rea oetplodd
‘communi cat(voAN{OHES afR hethBrks QLRNSseh- R ?aqrg?op@l\ébﬁgérvgrrs.(r?(ﬁts Ul Sor AN
enbodi ment s of ’the_ present Invention are not [Imted i"n this respect.
[ 0023) EadHecdgeriting b dncmbedichent datanay bamansinitted ditom dny camynuaichitém
conmuni catj D [ re communi.cation chanpel s 4 coupling
adj acent cﬂgrangr%F\c{%%?tl'%ﬁbpélggﬁgj&gg&y&kéacth c%?ﬁ%"r’fimé%at%?'bﬂo%#é}ﬁ% | 4 coupl es
adj acent’ cowptehodlxtddganetedss Fach conemailidadort fdle R meayoingHscaifabiiic daka bet ween

i mension. In the

t he adj.ac Nk catign nodes ip a co ni cation path

1T uatar aqber AR B i OB ol b O HONER A BRimproY B dat o

bet ween adf boe hitereopletdondhindatifioaess Aay be Supled td &gt HOAEs oPhetwdrid _
directions |n gither X, % .0r z conmunj cati on_path di nensi on as shown in
Fipure 1.° C'W@?"ﬁb‘)lg}' MIHCCRmERNeATT BRf liyld inthisdesgetube havi ng si x faces,

dccordi ng[goa3pn  erfaeRltdmRhnicRd6 HodedCRay MahsAlt Q¥th &Pary WRHeF cARFuMEHtRH
communi cation which yields six conmunication direcfions. Aternatively,

such a cuBde 2HBEeh o of moreenmmuTication ehanprisrbeouplingadjacpit comguwnigaliint | onal

k capy ' | : ddi ti onal
COMMUIRs Cahddal)C ggd@rzgmﬁ&u%n%ﬂwg@ae? g@gzezggur?pﬁﬁ}édn%napmszw addi ti ona

conmuni cati on I Mensi ons s , comunication path 25

di mensi onenabig therigangmissign obdath bepwqeh sheastjatent gommonmicdtios nddedgres” or " cor ners”

-of cubes i . ni Gat.i nodes . However. .these are
merely ex%Jnn%P ﬁeng"sagp A h%@vdﬁggf%@eqr% pcc@%ﬁe?(?glt%f’@ﬂ'cﬁ%%f‘é:gg%?uﬁ'éatﬂ}upI ed by
conmmuni cathaome! ¢ Inswmahsnif data bdrecentadaosintawmaiicatibn dedea 2 iimsig diveioh<at | on pat h
di nensi ons _and enbodi.nents of the E}rqgsent invention %e not.linjted in

these resPaAIEUgD .%?ﬂ' *Ther ZCOPBIRIR o8 Pats ddrﬂﬁlsl?“ﬁﬁ WO FEUEotmuni cat i on
node smy Meddgiageschlcb@aninicBtiondhon®b YEL6elbe RavilEak fAda hdtdrdify 16 ah han six faces
where each fagce of a comuni cation node may be coupled to a face of an
adj acent "t‘}kh?aﬂ_ b SRohdrerRRtePrede ine pdoutprticApIUnia#ien vuRpYeldeskmuni cati on
channel s.coffifinlch@adite¥tioRaARern@fQ%), siRh a cHRAE RBbel oPtheSUmthudicatichalodidd 2005
] * 2 may provide additional communication channels coupled adjacent communication nodes
) in additional communication path dimensions such as, for example, communication path
| 25  dimensions in the xy, yz and xz planes (e.g., on the “edges or “corners” of cubes
~ representing the communication nodes 2). However, these are merely examples of how
adjacent communication nodes may be coupled by communication channels for the
transmission of data in communication path dimensions and embodiments of the present
invention are not limited in these respects.
30  [0024] The aforementioned cubic mode! of a communication node may be generalized to
a polyhedron model having more than six faces where each face of a communication node
may be coupled to a face of an adjacent communication node to provide an input and

output communication channels. Additionally, each “edge” or “corner” of such a
s _




" WD 03100944 PCT/ US02122237 pol yhedron may be coupled to an edge or corner
of an adjacent communi cation node. In an enbodi nent in which a2&fLW@vRR005
conpri ses pYIQHOHEHh nodel ed comuni cati on nodes in a nati GOEIU®2/1237

wor | dwi de networ k, each conmuni cati on node may be. allocated to a

particul ar section of the geographic coverage. Data traffic from any

parti cul ar POBEEIremmAnbe epupkd to gredes gt wner bf BLadincericomaupiontion @edearinwor | dwi de
net wor k t hragBodifend ] EH&%B} ' icalibll SodeS MErely
~an exanpl e of how gom%gﬁg%oqﬁo eslsgfféd?mt@)"e"gﬁg%F‘B'% i anécaﬁgﬂ tl?%dr?\gvi de or
wor | dwi de neg igiorwils@r srdddiderasverks fachisempuaisasion nodewanie diocasdtonot | i nit ed
inthis re 1 { . i i node 2
may trans mi){g ﬁfg{g{i %é&%%gfg%a(‘érégérg%@gc evgg[ na %ﬁ%gﬁ@bﬁ"gg?ﬁggﬂy&%g’%ﬁ :{}hrough
an adj aéentheabmmengddhrougntha oatéonideyy worldwiiginetwiorigthaaglathemllecaednruni cat i on
channel 4 | - i.caty i nension. Th di.acent. communi cati on
node 2 may C?’H@H&? %b?t%@ggﬂﬁ 'g\5\'/%r'i:)ecli>$ ?rheexalgglgtol?ﬁg‘f"{':%mu'&'f) Hf’%eéti on node
2 on a subseagbedtploetiunnaativale oc varideide detabitirgd feodinsis of the priefdner ent
conmuni cat %n%nnm%t hcrgoi [Ter.}sé ons. The forwardi ng conmuni cati on node 2 may 15
sel ect one'OF S SIUFAMYS® Br 8 655 cati on channel's 4 to forward the data
to a subseppaesit adjmgedingeosieHhbsiahéndh ddRRRINRBGLSRIOD iR tiahsriih@atslat a
reaches the destination comruni cgati on_node 2. However, this is nerely an
exanpl 40 of UG e RBpr FRHaIcation a2 dhrbehied adjagkaL soriauT Aok BPRAI At | on

node t hr oughrdridinfiingEshiAbea COMTMHM 684 LiiAnel AGHIL SordfGhi&BR ghiaphsigh. t he
present invention are not limted in this respect. 20 [0026] According to

enpodi ment TheAd@sAHGAMEHRIFYionode2 maythpn Euppiditeedatatgiverdites desénation a
conmmuni cat &o‘ﬂﬂnﬁh“t%ﬂ&ﬁh%di% AR afsﬂpé’éﬁ&é’u AhRudi@iitn ABRkd B%th? %e%gigggpl cation node

-based upon the avallability of i'nternediate conmmunicatFon n s 2to
forward t hdifferantgommunigation fath dastsionat Tonforwarding conmnmicaioo ondathingpt i on pat h

di nensjons i ] su t.a servige r i nt associated wth
her aalS" ekt on@ e APkt ofl SRR ch By RRIAA Sy I SN @RS S
i nf or mat i cljacerdicaamumgatidhabdeindad joa aatiittheduaraihesdhe destinnida 2 s i noperabl e

or incapable of.forwarding the data toward the destination co ni cation
node i n or@mYnieaen Rodh A, PowaYsrois ssm et sparrrine! oy he date meRBSbl ¢ of

suppor t i ngraaakitted to aBREthalien ¥nifudi€@Midh heJERRYL ARG ARIRIEEbnhidicatibs data. The
forwardi ng communi cati on node nmay_ then select from other adjacent

comuni catPeRs 2 grakodipentyplifie Bresanbinyentian atepobkimied inghieresrssl-nent s, in

addi ti-gn Vi ng i At i ndj. caki i Ll of an
adj acezgt gg’%@‘ﬁni cat‘?‘%)C%F&ri:[ggdtgréwbgg‘%\b\g?giéﬁgﬁ%ytoa?og}ferg?ymgdrnlg? ﬁgldgs)%guni cation
node 2 maglechiR sommavicatipnaghenmel hfodorward data foradiestinationgcontreundcation adslel i ty of

other, Nl ARSRL o, ARNTIY e Ak aR 5 h a8 b ISt e bipar o the.

destination co nrcati on’node or
toward the destination in one or more communication path dimensions, or an ability to

\) support a service requirement associated with the data. For example, 2 communication
25 node 2 may receive status information indicating that an adjacent communication node 2
~ is inoperable or incapable of forwarding the data toward the destination communication
node in one or more communaication paih dimensions, or is incapable of supporting one or
more service requirements associated with the data. The forwarding communication node
may then select from other adjacent communication nodes to forward the data. in other
30  embodiments, in addition to having status information indicating the availability of an
adjacent communication node to forward the data, a forwarding communication node 2
may also have status information indicating the availability of other, non-adjacent

- communication nodes to forward the data toward the destination com'muni_cation node or
' 6




" WD 03/ 009544 PCT/ US02/ 22237 to neet a service requirenment associated with
the data. Based upon this information, a forwarding comuni cat 2@y hdde 0dn
sel ect an éﬁ?ﬁff@?f‘"“‘commm cation node and conmmruni cati on chetwes222136
forward the nessage toward the destination conmuni cation node 2. Such a

sel ection ga% be based upon, for _e | e a shortest expected tine to 5
forward th ?fltgsﬁr‘é'c?ﬁgu'ge@?f‘f"’rfé‘i‘i’aé W fiate Basehuppsdles Bt aiemAUm nunber

of expectﬁxﬂwirdrng/amdmngcatmh%Mh@é:ectaﬂaa}kﬁah&%mn%mm Hayever, these
rare rrerely exa | es of eR f or war di ng communi cation node nay_sel ect an

adj acent a&ala FligAn Wa’fjéhc TESFag8 (T the destinationgomadpicaiian on based

upon st at Uﬁodellf SudHRd deRidsion rﬂé}ﬂbe&fm BR Thiexdih !EQ%thH?tsc?( Wdd Pl On are not
limted in_this restpect 10 [ 0027] I n the xl | Tust rateed gér?bodl ment, the
a

comuni tat FBHArH B&atao de dessipstigigemmunicationdolé er aminimige nemberafong t he t hree
communi cat dxpecBbRvA il ﬂ)?énﬁ&ﬁaté coﬁfmaﬂgat%n A0k CAGHevel ALY %\Je%?etrélyc) n 2) node may

be associated with a corresponding Cartesian coordi Hate Such a
coor di nat e‘-‘xgvglte&ﬁﬁhmya @D@'ﬂpﬂlhseﬂmumatgnnor!ptma(yaclc&an@)ijacwtg , correspondi ng

with a " 0or di na ave a range
of val ues (0 tgicitg&f E{mgdglocth foptoaYH?lggztBW§ﬁe§tlﬁatl§ gast u;%o‘xll é‘&?tfsl gﬁ)agiog,d

embodi nentand cohedimensned thopressdeisventian areopplisitdden eickespeer. a conmon a

coor di pat ir (e. om‘rum atlon no and a
second{acom, cati oﬁ the 3&%[6% rrﬁd’memy ef?mmﬁ'@?agoi)"ﬁqugfr%é@\?é%'"é conmon
coor di nat euqﬁahmangmawlamnglmeemda SormiitaBitn Path dinfeRSIOAK, ¢ ahd PBnddadmnel 4 such
that the communicati Lon nodes 2, at, opposite ends.are, adj acent to one

ot her . ARCBHHEH IR podsmadeAssacitad ‘Eq"a?Powéia%Qa%ﬁs'aaﬁﬁ%m@@ Brids may
t ansm t dptSucHb @glinyte Eﬁtcﬁﬂﬂaﬁéﬁ?ﬁﬂ?@é an bﬂ’gﬁ'@ﬁl?@@ﬁ} (¥, QBrréEBohd?ﬁﬁm?d' ate

comuni cat i.on node 2. However, this is nmerely an ~exanpl e
communi cafi Eﬂﬁ“‘?ﬁoﬁfé’é’“'&iﬁ“&'ﬂ'ﬁﬁ%‘i“% lé’h@fﬁéi'@ C@PrdwaWémhkvemyngmesdam on

directky mge@@ﬂdmeaphwzgf) %‘tHerﬁl&'&HﬁﬂlEﬁE@dnﬁ% i tea{?&\ RALe; gnd

enbodi nent s of present invention are nh IS respect. 25
(0028] Fi W@fﬁndﬁmcﬁn@mmdlmtwa"a(e@mﬁmlcmamumcatmaiedélﬂzﬂ,aczpr ding to

the enbo ni cati on channel 104
conpri seséj'l g&@'&gkg&%%@ﬁ%g%:@ h‘y\?j “_’fqede yan'&d %prgaﬁ??fi?m@ﬂ%nnel 112. Each
of the cmnmwanomayd:hdmwysodm lgnedmhmtmttaﬁmmhamtemmdmhzalrheadj acent :
comruni catl on no irections ong one of three communication path
di mensi on% Ominurycaﬁ?" '}Odc? ¥1\D ‘t%@osl"ﬂeﬁ‘%tar’%?ﬁ?fc@go eRAIGhAT Hccodngly. sugh,

conmmu cadmmmnedaamﬂmdesut@pmde e iy rabHhANARd difeclltoCPBRhGtRE an 1 ngress
comruni cat i, on nnel to receive data from an_ adjacent .conmuni cati on node

and an &B9wE 38 iigfmedittegommrwication nqdg As Foweratthisigmerslyagj acent

conmuni Cakhfple BPERY corhnithibAnGREBH Bpsiitid §ids GRAMRCIR miayLofMPinich@fism t data
bet ween adj acent 7 22/12/2005
directly independently of an intermediate communication node and embodiments of the

\) present invention are not limited in this respect.

25 [0028] Figure 2 shows a schematic of a communication node 102 according to the
embodiment shown in Figure I in which each communication channel 104 comprises a
data communication channel 110 and a control channel 112. Each of the communication
channels 104 enable communication to an adjacent communication node in two directions
along one of three communication path dimensions X, y or z. In the illustrated

30 embodiment, each data communication channel 110 and control channel 112 comprise an

ingress communication channel to receive data from an adjacent communication node and

an egress communication channel to transmit data to an adjacent communication node.

. The data communication channels. 110 may transmit data between adjacent
' 7




" WD 03/ 009544 PCT/ 1JS02/ 22237 comuni cation nodes to be forwarded to a
destinati on communi cation node. The control channels 112 may t2h%6h2¥ 2005
stat us chan®& ¥M&tHheen comuni cati on nodes to indicate, forPCTexsapis; an
availability of one or nore conmmunication nodes to forward data to a
destination _comuni cation node. Based upon data received on one or nore of
the status B HHEALPsnofesto be ferwapsieding deatinagian erseraunigionngdes dheeentral dat a

conmuni cat i hBneRAND Rlay kradsthic dtaths SHARNRY Eltii@n €dhAudiCatBn S 'tcpﬁlmcﬁg for

comuni cati on node through an adjacent comunication no wever, this
is merely &neRRSHATIaKaiEPilERNY e coRRIATCTEINISAtigNodes tn'éwweafrﬁmrtoeate with an

adj acent  CoRERHRIiGRdMARINRARGH AR, 9%9%?5@%&%&9&\/&1%9 oR §PRO% of lh@‘é{%ﬂfs' on ar e

not limted in this respect. to [0029 e communi caf ron channél's 104 may
conpri sé arfhanigls 12, U@e‘iﬂéwwmcat!@lamlﬁ% ey sakestla dats cormolimichtiog chdnoel 1d&anpl e,

copper or Qi ofakaihd AP YIF diinicdFRE ok AU 3Gl SPanne! ey

conprise a single nedium or 3§d¥a in either of
two direct icommupicdiog nade. dﬁmr:atladlsmm:m mamplnrof haw coﬁlnmahsﬁ(mnwdé n one

enbodi nent msdl a de the dat

communi cat i og c§|hlgﬁﬁ:t8?é ﬁlg%ﬂkéﬁ%egﬂ u“écl‘?ga'}\;'é Tieml?%i"ﬁ?f&?{a?e A8 nent, a
comuni cat imanteharmelt lihidd imamsmpml se a data communi cation channel 110 and
control F@ﬁ{)}e 112.i n_conmpn, trﬁ n‘%@kon medi um For exanple, the data
communi'%at chanrdf CPRRUBIGRashARNGSS 10 mAY e9mPrise angnend sever nul ti pl exed
in the commnm.stsroam&mmnwmaﬁegdw@kan%}é ROPRE bVéhital tlaRenid@dPmEiUNI cati on
channel B%%nd control 20 channel 112 nay be nultiplexed to concurrently

ocpupy the SROMUBISAYNT chadieLimny cqupiiss apingle medwmpranuldple mgdiesanpl es of how
a“data chapgghitand lﬁamemdtwafa@r@aﬁ,lns gaa{gms%ggte&dr%g@g@ﬁﬁaﬁ&%wod' ments of

the present invention are not limted cts 100301 Al so,
respect i vedimgpsians dn epggimhadinagnt, slistinetdrapemistion media way ploaivhéie de0 and cont r ol

Crannels. - iconfhurfaGOITIMGE 114 80 SRANELO o R ord PRI O B 1 7ot 25

transm ssi on nedi um e respective e ress anne %at a
conmuni catdoomnuniratioret¢hanrtl 004amaly mmnnrrseh da:hlaumahmdalizn nbeymblel Ipandedhed] on a
di stinct the first,transm ssi.on nedi um

second tr an nediu

Al t ernati \?@?@Rﬁﬁﬁ i f?@?‘ggg‘r&ﬁﬁsséoé‘r"éeé‘éunboéﬁﬁﬁ@@l?ﬁheéja MR cat i on
channel 1khaow! Cidrind ebntohetianad! 112 tharoy tile mitlpidxpll RXREcdhmén conmoN

transm ssi on nedi um Howen these are nerely_exanples of how ingress and

egress 30 "PASHsRILmEtium; Afgmativelis the d@ﬁéﬁﬁ&““’@?“@éﬁ?‘ﬂﬁl 1 Orpad sentrol and

enbodientchatl tIDenmay R SRMp Ie#eﬂ‘t’@&ﬁnlc%nﬂgr BeddBy theitihdnBiSSid médiing. ' €spect .
10031] Figure 3 shows a scherratl c of a system 200 for managl ng

“conmmuni catiosx§ver; hegeraremerply £ xaaplatiof hoat 4 date dhaans! endeontdoleganne! may embodi nent
of the commpiBheRid 43 (ARIGRniBr B3/ pPRht ¥ ntion are not limited in these respects.

{0030) Also, respective ingress channel of a data communication channel 110 and
\%) control channel 112 of a communication channel 104 may be provided on a first

25  transmission medium while respective egress channels of the data communication channel
110 and control channel 112 may be provided on a second transmission medium distinct
from the first transmission medium. Alternatively, the ingress and egress channels of a
data communication channel 110 or control channel 112 may be multiplexed in a common
transmission medium. However, these are merely examples of how ingress and egress

30  channels of either a data channel or control channel, and embodiments of the present
invention are not limited in this respect.

- [0031] Figure 3 shows a schematic of a system 200 for managing communication

- traffic in a communication node according to an embodiment of the communication node
_ _ : p




© 22/ 12/ 2005 PCTfUS02/22237 102 shown in Figure 2. In the illustrated
enbodi nent, an optical transm ssion nmedium provides six comuni2(18d 2005
channel s 20WOR&0WEEN t he present conmmuni cation node and si RCH@Se2Di7
comuni cati on nodes (not shown). Each conmmuni cati on channel 204 may

provi de an ingress and egress conmmuni cation channel for each of a data
channel and%gs*“'@cmﬂga{c Hahrallustrated emberiment caapten! pansmisionsdi¥h. However,

this is meneleabx 8xAmMahRation chiils 0OAMBARLGAhd HBserN AR T atBYndi8 aiPUP! €d to
“a conmuni cati on node and enbodinments of the present 1nvention are not

limted i nsktdigcanbegmergenicalion aodes (e shoyyns t Bavh 200manisgtioo shpnes294 madge
i nput / out ngov(dyamrngég%am&csgéﬁnm&rﬁ%loﬁgha‘lﬂeé?&%a iz cﬁ%@l %gtawor ks or
ta my i0 t ge

devi ces (no6t shown). e transmtte ervean an . e 1/0
channel 521dometichanned dj aeemuurgentinm pitk dinicosiom ddewaviar, thigh neerdbasmexampieuni cat i on
channel in qgﬁ I [ | S 4. .| he il lustrated

enbodi nent ?Pﬁve&bcfg@%fﬁ 8 C glﬁﬁg{ﬂgﬁ) gel%mgfggr;%ﬁ csoﬁ%éuﬁ‘ ’%‘g?'% GE ar(':é)mmni cation
medi um f or embodimens ¢fithapgrestat aveibneremot imsitaddmthisviesetdt on node and t he edge

net wor ks o Vi ces Howev this i.s rel n_ex | e of w edge

net wor ks o[oog%vi cesTrt?ﬁf’/ysﬁg | nai’%oactog’pi'ges\rfﬁqeﬁné'@ﬁmw8‘3%“6?45 tf’:@de and
enmbodi mnt&@fedtdmcmrmﬁf dgbnvmgds@ng@ﬁdes aﬁtsﬂoij.tMa-hﬁy bék h&r&mﬁt&apgct- /
J00331 Data may arriv om edge device or edge ne rk at .an edge 1/0
channel’d 2 1PV FPNAR SI4eT FINE 204 SRV BB cn ot EhA feled t o a
desti nat i ogbmmimiaf6H Hafkkl M &t ARRICDRINUARINBAhSREIsQ04.NPelde iRldGRedlat @
received at an edge 1/0 channel 20 214 may be encrypted and an associ at ed

f :))er f uncambedimend theegdee BRshams!s| 2dd cemprise aeeptigpk comnumiceenemedivmdert a packet s
it a decr ypl.LOf; i [ ' .rqmy  be

f or war ded lggggﬂfgﬁé}ac&f%gﬂi%@ r?g%??{%ig?dc}w%&g %@ﬁ?gé\w‘f’% egress data
channel ofHoweventhminimeatly amexahpiemdlho®@dge riehwdrkscorideviosstmaytcottmemisadi ment |
dat a packet. e.f fabric. inter t.0 a
communleart B it bR EORUReyL W ReleninllhGh SR R0 A TkE

i denti fyi ngiseespeest i nati on conmuni cati on node. The fiber functions 222 may

corrpriselgtﬂg'ito soci ate, a esti%’athon nanginadatagac t wth a
_dest i nat ilBF3Lp addPH2Zay §rivs fonhaaeet d6vire R aTs e p 24888 Y ved from an
edge devi gRarl 214Gg e FE\G dataatitets wilieh 4r@id lRTorvehedilitd ¥ tedindtiodest i nati on

comuni cati on node. The data packet may then be forwarded to fabric nenory
224 Dbef or @5996iRE WMItB parthercgmimymication npdet Sueh dpia recevesatan edgeciP ahangek o an

embodi geny4 hpbd aRfyphed dhli8h hidbGaed AodFRincAs] £otmkonfikebERlo GRRFHN cati on
node and associ at ed ‘communi cation channel 204 totransmt data to a
dest i nat i dhe redeived data packatsaf xdnenyptiprkeyi ivavaitbde fathervwiss; the datepreket mae f abri c
interface bg forwarded to a fabric interface memory 224 for forwarding on an egress data channel of
_ a communication channel 204. In the illustrated embodiment, data packets may be
) forwarded through the fabric interface 220 to a communication node based upon an IP
25  address and/or an address identifying a destination communication node. The fiber
functions 222 may comprisc' logic to associate a destination name in a data packet with a
destination IP address to be appended to the data packet received from an edge device or
edge network with information identifying a destination communication node. The data
packet may then be forwarded to fabric memory 224 before being forwarded to a
30 destination.
f0034] According to an embodiment, the fabric interface 220 may select an

adjacent communication node and associated communication channel 204 to transmit data

to a destination through a data communication channel. For example, the fabric interface
9




" WD 03100954 4 22/12/2005 PCT/US02/22237 220 may conprise a fabric packet
director to select a data comunication channel to forward dat 224£L2i/ 2005
from one of WOH&EH§de 1/0 channels 214 to an adjacent conmmuBRCTASIBIZ2EDde.
Al so, the fabric packet director may conprise logic to forward data

received on an ingress data comuni cati on channel of a first comunication
channel 20228 may compuas afakrin pagkshAiRsi 42 selst hdptecammyncation deandia o

comuni cat 'f&'@amml:elpéd ffon’ G U the &%@i@&h&ﬂk!s@ﬁt&%@ﬂa flcerd04.  However, this
"is nerely an exanple of how a comunication node nay Lol ect an adj acent
conmuni cat iconmuaigatiangroder Msp.dhaifabric pasket dirgrsenravanompriscdagic enfoorirdedit s of .t he
present I nyealtpdh 4 & fk@é datd JB'{rin%Hnda ort {Hafinel StSaPﬁ%{ comn(nﬂ(i’c%?fc]n Hafiel 364 1 C
packet director nay S8l eet orvvar i ng egress to conmuni cation
channel sof t@arckaljagentizammainic2ioh rtoaserdamqms datacmmummwrrahanoﬂ of essbykd from
one or nore [ n ch f, n_channel s 204.

Such stat u%mmg?'§$%t°%o'§1"°9nié’4 [-l% ¢l é hi3 S'%er%l% l%ﬁéhogvval lability of one
or nore coasmmnmcatunomdmmdymtdct)arfMamrtdordamﬁncitmnanodemtfomtdd}immra an ability
to nmeet a service equi r.ement . assQ ed with t dat.a packet. The fabric
packet di ra"c"f'{ﬁ“qf'ﬁ@ﬂ %EP%’E‘F“%"@E r8? IEntign érﬁr“é’égmﬁ'at@ﬁ'ﬁﬁﬁg‘i‘ based upon
an expect egpopsinber ofhe'fhiiRaciR dirddio? MAR Sk18t & ford@fIMgYgRas daan nodes to reach
a destination cqnmuni Eatl 0 ode status,information

Al ternative

may al 36 i FETAUECARNG P%Pg‘iﬁ"ﬁ'&%f‘BaséS! %{%ﬂ“ﬁ‘@@?%“qﬂﬁ"%{:&ar di ng
data from ﬁgﬂh%ﬁ&oﬁrh@&ﬂﬁér%ss%ntﬂﬁ&ﬁdnﬁél& & th€ QI isAloh eRinRAsies. shibie fabric
packet director may then select a forwardi ng{)ﬂegress data communi cati on
channel baselds fusmation Bap belude faeraeplayhe ayailsailiy of gre armoriest i nati on
communi cat { Qi fi898on 'ﬁ'@%f@‘f@forwe‘r@ﬁ?&?t@a{ (Fe ﬁﬁx{inbﬁlll ¥ra Hflﬁﬁee‘?& sigue a fabric
packet director nmay select one of a plurality of egress data conmunication
channel s twqéicnwat ahseciated wilythe datd paskblo dihadatirs packet ﬂt@cprélsemleqtnvenu on are

not i o e@ﬁ\gzpfhtngle eSS edsar?a r'me[ Qagép%')olgﬁ € Sﬁé?}tteg E Elérqﬁtfrﬁwdﬁ&al

proces orm oca roces or exanpl e,
handl i ng eoommtmcaﬁen nédes Cakicadhq daatnamsdcqmmﬁszsomgodef wr:extnnmmy 6ehg. | _
controlling rou of data ang armng If'Lber funcé @ns 222 a cording to
a networ k Y8 m wsaslpds infopngiog Zetatingda experird delaxs;in "2'5' ey al so

be coupl echaiﬁrorﬁﬂg@ﬁcﬂh&ﬁl@is o pAHEOASomAicafdHWAYs. e GALGHR pacKetditecitk 230 to a
data bus (not shown). The  external processor may provide commands to the

| ocal prodBasihen siegt 2 faryarding seeslatagomgmnicatian ‘T"&E‘B?’ pased ppanatERRece or nore

net wor f, inela 't@z?mvygi’\‘i%¥ﬁésunﬁtﬂh thﬁluﬁ‘ﬁtﬁh%o@z’p 193038}, theseifre BRI SYSt em may
enploy a | oc processor and external processor to control how data is

transmtt @damp!eaofri@bmfhlbrlc pasketdirbuen mayrseleciometofie ppradidepitegraavdatt i on are not
limted | Qommhﬁaﬂ&is&%ﬁﬁels to forward a message and embodiments of the present invention

) are not limited in this respect.
i_) [0036) The system 200 comprises a local processor 218 to perform local
| 25  processing tasks such as, for example, handling exceptions, executing network processing
functions {e.g., controlling routing of data packets among fiber functions 222 according to
a network policy), and accessing local databases. The system 200 may also be coupled to
an external processor (not shown) through a hublink 230 to a data bus (not shown). The
external processor may provide commands to the local processor 218 through a control
30 interface to implement one or more network policies. However, this is merely an example
of how a system may employ a local processor and external processor to contro} how data
is transmitted in a network, and embodiments of the present invention are not limited in

this respect.
10




" 10 WD 03/ 009544 22/12/2005 PCT/US02122237 [0037] The system 200 furt her
conprises a_data novenent engine (DME) 226 to store data packet22ibh2d2005
nmenory 216 Y8 BQ%%%f war ded to a destination. The DVE 226 nayCTASeZ2¥ne Or
nore data packets which are to be conbined and transnmtted to a

desti natlon Al so, the DVE 226 nmay del ay forwardi ng one or nore data

packets to [833bl e deBircwsism LR Ruthezgompyisssa dsre mevemens nging OMELE

However, t Rice data PRE&S b aﬁﬁerﬁ‘@?gm ® 1R fWrdRd e @est.relﬁs;kefrhéfﬁmmstrﬁiyoor arily
"stored for future processin efore being forwarded to a destination and

enbodi ment S1OBF O meFedasRackels, which orf tcaﬁafecqﬁttvneri i2pd rasgmitiqd tcha destinagigact .
' [0038] Whey)sadaime Ras ksl déky on\@z?rdzﬂé offe &qnsweatgﬁécka&m%g h&gae. forwar ded

to an edge destination such as an e evi ce evi ce or
dest i nati omadkat analysid gbrelated datatpagieks) l‘gmmﬂedilsubmamb@dgéamp@od)h\aﬁmleta 214, an

assoct at ed el WIEhbORIR R Atk SIOLIPuBIEURE cHlEafAha, 2ccor ding to

an encrypt corr spo |ng stination the fiber
functi on 28&tipatiomand arsb@hmatteoﬂthepnewotamvmﬁod arteaowhmlkcda:mtIngaectdest i nation

addr ess, ber f ctl n 222 may forward the ne 226 and
transnit aﬂ@es age t\gn‘?%a FaReskea %Sse%(%éé’?mf%'c?tbo"r“g‘zﬂgg’ft %{wafé@g% H"hation of
a desti nat édpe diSiinadsl ®eksas dhtedgd ma;h (. pﬂﬁ&gedev&k&rmﬁndtImeranseadgkh DDR

menory 216 for dest,i natjon e ased y rmation in the
dat a pdﬁke?et\"ﬂ’&? 8‘?%1"?"\%06'? ‘gged‘@? 'éeﬁib‘ﬁ an P?SOCIE‘HEE E“E'l M%¥n address is
| ocat ed, t&fRmpdeAncHpOREERS hocdrtthgBYn & :@@l@ﬁ%n&é@;@nd.ﬁi@@tth@a{gbon addr ess

to the received data in the DVE engi ne nitiate the transm ssion
of ythe datdesiintivat 1fthe ébﬁé‘srﬁ'ﬁ-m?o%ﬂ%@ésfewa&e&frmewqd fxawithgaedaed addr ess.

20 [0039] deBrifdhgn h&dr%ttﬁ@f'&‘?fm&ﬂimanﬁess {h@dﬁﬁ%ﬁ/{‘ﬁr@ﬁ inP 25 Sdnar ded to

destinations according a destination a in the data
Accor di ngl tymsmltlaelilessagg trcthe tpaal ppocassoiSNIE to pRjuest a fietprmiinatipmoks cﬂeawtmo may

t d th oth
o or it Bl Al loGROA0RSES 3 AP AEh St ADOR BRI BT AR | " LI
a data pacﬂddteswbastd)monatldemfdmatﬁdmn tredldtagmeket tvdicativeef b desvantébad If 0 25 a

destination cti.on 4 226 ocesso 218 or fabric
i nterface YJHA d‘??ﬁ@‘ﬁ‘(?f‘ﬁg‘i}cﬁsh% 18?‘%%9[' th%PfPﬁés%gfgmﬁg@mppﬁr ©a destination
addr ess, apgiadort fradeithartdiad dandal RIIME @ngiRe24aha ikt , and initiate

the transm ssion of the data packet toward the  destination [0040] Upon
associ at | ﬁa"%{ma%@wﬁaftﬁiwaalsﬂﬁ%éeswt@eagﬁﬁﬁ@ﬁ@&&h% agpepdedaddecsket in 30

the DM 226p39p di Sclﬁ%ﬁ@muﬁf?b%\&"emb%‘iﬁmhpﬁﬂhtaBE&Eﬁﬁa%ﬁHe férArdBYo L ransmt one or
nore messages to update data in the fiber function 222 (for forwarding

data to t destigatiqns aeaording adestination pdriress @dtha date parket dyecerdmelysBYyer or update
data in thg gk 14, HRER2¥ of i T:.?Jrfaﬁé’i%%l 488ess and maintain databases

_ associating destination address with other information in a data packet which is indicative
) of a destination. Thus, if a data packet without a destination address is to be forwarded to
o 25  adestination, a fiber function 214, DME 226, local processor 218 or fabric interface 220
may other information in the data packet with a destination address, append the destination
address to the data packet, and initiate the transmission of the data packet toward the
destination.
[0040] Upon associating a destination address to be appended to a data packet in
30 the DME 226 as discussed above, the local processor 218 may transmit one or more
| messages to update data in the fiber function 222 (for forwarding data to the destination at
the located destination address), or update data in the fabric memory 224 (for forwarding

data received from adjacent communication nodes to edge networks or devices coupled to
11




" data received from adjacent communi cation nodes to edge networks or devices
coupled to || 22/12/2005 WO 031009544 PCT/ US02/ 22237 the Edge 42412/2005
channel s 21%P ®%%he | ocal processor 218 does not | ocate s®EH/E02/22237

destination address in the DDR 216, the |ocal processor 218 may query the

external pr a t.a bus (such_as a PCl data bus) or hublink

230 to i derhi ?‘?ﬁ?{%&ﬁéﬁ?@é‘?-i 150 B Bfé’géﬁacrfaﬂﬁaoeswgt'a?%wcma?‘sﬂgnwan

. Irece: Vi ng wdﬂevssaigdgslmlhaw,gmIad!ﬂEmesscﬁmggiayguﬁytfren%hapﬁ@g@,ﬁmmu OIhe 5

"l oca rocessor na t.he with the destination address
Lhon i b b1 Syt e (e SRRl pabl a8 e Ties e destoeiampeoamat it | on

accordi ng treceivee daiestporeetedving AR b @sGina®hddReat @n Bk eindl Srb&siok MRS

funcftion 2 2 0r in tEggfabricEl nEnDrﬁaa(ZJM_for forwardi ng data packets

recei ved | Oﬁaﬁ%"?eﬁi"ﬂ ey ypaate s RERA§vdth the destipatiencadsresaihen jritatetse or

cannot | 0CBNE eined5lté Ritbvir@MheAdhtl 8% debitibPLRbrdE RS RS 3in2ddd MY transnit

a lo messag to tHe fabric interface 220 to broadcast a nessage on all

comuni cat POHEEHE Hagate daspin theofiben dimetion 223 ogéthe fraric memagi2dder associ at ed
W th the resRhneg datpacketsGBIBNL GRthk %ure'ﬁ?@%@ss&ﬂ%%v\é! nd gge ggloadcaSt

nmessage may then query their respective e evi ces or e networ ks
t hr ough | / PYOEFsERT SRSt lopgte thedagtinationeaddesss, thededabproedshr 85& mapsradzenifaor war ded

back tgyth r : Th I 218. t.hen .append
he. adey eontabas RN EARE a0 L] Had d me B L i TP Bt and
updat e dat 204 tp ideh@éfypRIRstmation 3ddredd Sssodiatabwitlf the edckived B2 Comintusibitios Menory
224 for f r . ket ocessi n s discussed above. [00411 Figure 4
shpws a sc dgﬁ%{e?%\t"g? &g%ﬁ%g%g{m%ﬁs?gd? rtﬁ%“db'e'aé SrETRS e ESIg IV Bodi ment  of
the syst enadgefetbrkaxhrouphFiQctadneds. [EESAd Qfe @stHabbRhddiess ﬁiféy datGwaled

ach buffer 312 may

comuni cat,j on. channel s 310 | upled to a buffer 312.

mai nt ai n ol??gﬁf?rtn‘?rﬁlc‘ﬁ pf?”ﬁﬁgrré@' a'g‘é&%' Arefessgnt 1B mavchen appenst the addsesitr ded to an
adj acent thoMERIAESALd BAfRCHRiING b AlesBR:BR Sné annel ni cation
channel 310 coupl e? to0 n algjeacents cém‘ruﬁi cgc{&i or?taﬁract}%.ﬂga% fer 312 may

a
al so mai ntZdPniispfngiiondg2 and fabtie memogia2dder fhwre dita packnt pwagpsingtee be f or war ded
to a trangdelsstd@dge of another data 25 communication channel 310 or to an
edge device or network through an I/O channel. [00421 The packet director
300 conprif@®d] a pr otigwsdrshaastia schemaimoif aghadkat dicotont00 wedridimg te rannel 310. I n

the illus i ch precessor,. 314.. i ssaqgiated with an

i ngress c%g‘gﬁgﬁle@m ga}%cfgg grhgﬂtg%r?évl" '%%tguéeﬁ’g %8%5%@5@%’(?35%%0 forward data

packe¢ frcommuhicationghemslssh@isrelplédioarbuffar H3s Fadlebufiel 3 12f man@kingin dat a
channel 3%06. l_30 Fpr exaqug)l e, a Processor ?14 rra(;d/ exanl ne a header of a data

~ packet i n®%F ¥&gr ansgiiielygussor data pagkqitp be fowardediioragadiagiat how t he recei ved

data packedmisnitatioR QodecdnvimiedRes chidRfil of S8 dhafrhiticatlad hahiei 56 clipRder . the

processor 314 may sel ect, an egress channel of a data
to an adjacént communication node. Each buffer 312 may also maintain one or more

) receive queues for data messages to be forwarded to a transmit queue of another data

25 communication channel 310 or to an edge device or network through an 1/O channel.
[0042] The packet director 300 comprises a processor 314 for each data
‘communication channel 310. In the illustrated embodiment, each processor 314 is
associated with an ingress channel of a data channel 310 and comprises logic to forward
data packets from the ingress channel to an egress channel of another data channel 310.

30  For example, a processor 314 may examine a header of a data packet in a receive queue of

| a buffer 312 to determine how the received data packet is to be forwarded. Upon
evaluating data in the header, the processor 314 may select an egress channel of a data

communication channel 310 based upon rules or data packet forwarding criteria. The
12 :




comhuni cati on channel 310 based upon rules or data packet forwarding
criteria. The 12 WD 03/009541 22/12/2005 PCTIUS02/ 22237 proceskshf12720%y
t hen f or warWO@8MISehs of the header and payl oad of the recePUEYSHAAZAS7
packet to a forwarding processor 314 associated with the sel ected egress
data channel and placed in a transmt queue of the associated puffer 312

for transmipsedessar 319 may ther) forvard porsionsAf Hicdsrdenndrayioad pf BE FRe 2 e| ect ed

dat a Comm[};ag@'g flo%rfo&?h?@g?h g%sgor 334 b304Rdd Air Bk 4418Ged LrR0aRTBRHRIBR . @

“transmt queue of a fil comuni cation channel” 310 may be
t enrpor ar i | yplasediivlagranemia quesp tof the dssoeiatod buiEer 3 t2loe fronsmission P IAYr ess

channel of B 5EARRAMIBLEHEAMINMY £RLR S IR caldPenaindi g COSOr 314

associ ated W second dat'a ‘conmuni cation channel 310 may then store
the recei vgao43flat a paclosting w 2a embodiment, ofFanbmisiguevernfabirsy d836 until the first
data communi cation.chann 0 1Q 1 I t ladefat a
packet in tcﬁg'wplﬁﬁéoﬁic a"&ELﬂlio.m%ebaegsm%r%m’ ? 'hatg% tg?%%gtsas%?a ‘%?ﬁe%;éségo%fat ed with
t he second fetai 4 ingeEsschammal o farsecdnd da lcoiBhOnivaipn chavinelBu@. Afrpoasssodd ifg dat a

packets to ot her data channe]s 310. A progess 314 associ at w.th the
Prrst dat o SommEAREatIeoR e drmapmaaioniy SRR Hor Rt P Bkeld o1 )
associ at ed datphicket 1@ poRRARE fbt heaRABIBILGAL thOfirschpnagimBildtishenntdte st ored
data packet nmy be retrieved 15 fror’r](the fabric menor, 31g. atd pl aced on
the tralisni3l0 fablgdo place therecpived datppasket fLthp Epnsmitiqyepea MREWBIGIME t 0 an

embodi Ment B8N 12GE3SR1E withdhd RYorRUERIchBMuhiedion chaneMALIniHtontaeket s
recei ved oﬁ an 1 ngress channel éof a data communi cation chanpel 310) from

a tyclic réewagingciptanoeketsloRDyr daieshamsds 318 AHEOGSaOK a4 aspeiaigrow! in the
data packehyi ' et eHeR oy tRCHr8desdtRY 14 4s8htsdiEd with Nessage
on an egregiimgﬁ%ﬁér?\%[fd{'?%dtggtc?ﬂ'gda jggf:égnt cgﬁgynjlﬁ'ﬁ%:rateison node that‘?”transm' tted
t he packet titeaedvad dath henuatigatipackannet3 0 whew the stored datapashesmay ke eljevetht ed, t he

packet directq transm,t a llannel to
t he adj'dce Eomé{%ﬁgﬁ‘f ‘5'51'1"?'3:?]ﬁ38&;‘)@%%3)&24&%&%@@}%%gﬁ%hg?iésptr;lgru&ﬁi%@ag_tﬁ ion node
may del et e [goag] dat a AnRekéig tb aoembaeiimeny, thdjraeessrs 3 dhhay dosipries leBig tan exanpl e
of how a conmuni cati on, nﬁde may val,i dai&)fa CRC on a. rece Xr?nq ﬂ%ga packet -
and enbodivahidatePagketsrrrsiysH 08 ap {nereis epreh (Pf 2 Aa sanmupisaton Fh L4 respect .
[ 0045] Fi ggps aRySROeGurdasyRBIBLIRT) GhclliedBh@gRkétl thé ERCIh grakiang system
400 according tyo an enbodi ment of the system 200 shown in Fi gure 3. Each

of a pl ur abackst iptot validatadothe ppekatlirestonmay GaSME 3 ipassags 0R AN FHIGTEIN S nnel f or
recei Ving 5k aliiSnt Bfindifion AHARA HanSRRIIAL SRLIAhARURSIRNShcR_egr €5

channel™ f or ansmtting status data to 3o adjacent comuni cation nodes. In
the il | ust reanedlfephadt iswalidatads e packerdiredtoumppijansmitiap ggknowledgement on

an egress channel to the adjacent communication node so that the adjacent communication

node may delete the data packet from memory. However, this is merely an example of
\h) ~ howa commuﬁication node may validate a CRC on a received data packet and
| 25  embodiments of the present invention are not limited in this respect.
[0045] Figure 5 shows a schematic of a message transfer signaling system 400
according to an embodiment of the system 200 showa in Figure 3. Each of a plurality of
control channels 410 may comprise an ingress channel for receiving status data from
adjacent communication nodes and an egress channel for transmitting status data to
30  adjacent communication nodes. In the illustrated embodiment, processors 414 may collect
process status data received from adjacent communication nodes on ingress ghannels of
the control channels 310. Additibnally, the processors 414 may perform the function of

the processors 314 in the fabric packet director 300 described above with reference to .
" 13




" process status data received from adjacent comunicati on nodes on ingress
channel s of the control channels 310. Additionally, the proces@®Al21200%
per f orm t he MAHRPYA of the processors 314 in the fabric pasketsedizzsct or
300 described above with reference to 13 22/12/2005 WO 03/009544

. PCT/ US02122237 %@gu&e 4. Based upon_ the status data received fromthe
control chanfdfd Afed vpa thegtatusdatageecived fromee eqntrobehanneisedPcis data channel

(e.9., an gubssorLAanig seRE: A epdtHaeNARNRI (ehg?,]ag g?ﬂ%ﬁs"&'ﬂadn@l SH 2L, %aélr)nef 0

‘forward a re(&e;‘ved, dat a packet to an_adj ace nication node toward a
dest i nati orr 195h9vsbindjisuie 8 forwardrageeciesd data packetip ad efliarest cominesmidation _

f or war di ng rdat ewaark@stndtidn, €gress data comuni cati on channel s based upon a
network policy to be inplenmented b t he processors 414 when processing
header s %of [ﬁ%%h packétfabricgresesatt Irmayrdefingruds Jorfatveardinpdataiprckas ioon  channel .
For exanpl gre b Ok I rul t.o . Su t services
(e.qg., VolP,gr E%ﬁ%ﬁmﬁﬁgbgﬁg%ﬁﬁﬁ%%s@é? gg%"ﬂ"?eﬁg%%m%gor |'E'8%°5“.eﬁ)t%8é¥1 ato

net wor k polthedifoseasprirtl 4atenlprdcessiod hbadesstoli data padkers nakivpt acasiagsssskeh as, for

the Pubi i kB ISMELRA chBBE A7 Bl M SR Bt PR ER Ve Tl es. oy
then be tr awpppit streies @ .o, NoIR vatabsrdag: tivbrkd) e @BmmRick 61pic) esd@mat to be
used in,fo rdi dat a, packets .t o adj acent conmuni cati on nodes on egress
ate cQhmunibih ol Rl nEREtTyEa by olfel St ergcs wonss. ORBURRAT ¢ he
processor sexdrdalipagcessof Wiy, dheléxtetnad BRIEES codfledoIhdMibhfk MGV 1 ef erence
to Figure 4.lie. ., forwarding to an adjacent conmunication node through an
egress chalil ch%F"c& 9 [étgafeéa-nﬁhﬁw@amam thea tha frarsmigeaditp thetpaensssorspldf isamat us

récei ved féadmsidili BRI to SOBEM R 16Nk ‘ ' i fensible
rul es provided by the ?‘ab_ri c pr oce@@o@%ﬁ&éggﬂ%@ggﬂﬁg{%@]8‘%{%&@tngé(\cgi ble rule
20 may di cAneReEest Hafe cemunipaior ehavnels.e forwarded to a destination

comunjcat node . ). ected ,del ay. Thi entail a
ol aer | on ToTOCR. Maftfink o il A e RSl 4 R B S Rz t ho
expect ed ragiiseusset abomepith referetcado Bigateidrati, Grwakitmgo o sdiddestn node from t he

forwardin j: i node. However,.this is nerel n ex |l e of an

ext ensi bl gelmir}lu| e ?iégngge(#dlgrtr}'em%q\ﬁ"&%?? 5’&?’3‘?@ %WOBE"W&%{}%@EP@ gﬁﬁn 25

adj acent desedupor sthtuo receivetbfrémm adjsketpmnfinidation Sifedandbiesthodienent s of the
100481 According to an

present i ntventi on are gﬁ?céb I 'Em' éed in this respect.
enbodi ment* c‘t‘sﬁlg_cb‘f'%gdgg‘é' ygia FPragessardyo-dearienemelp angxdeesile plle | anguage
10 SUPPOT na§ @t MafdABERRet@RE fHWAIILA Y OfesHBki¥h E&n@aﬁ&%})ﬁ‘w& sWal f3 data

packets. Data packets nmay conprise one or nore words relating to routing,
servi ces BHYMIE apsnpetirdsielayh Ehip mary eniaid p sel@lion afia ford&dimg pdjecener pret t he

words to Lih&RERionRoBEWNRA Kinimizes the expected number of “hops” to the destination

| communication node from the forwarding communication node. However, this is merely
) an example of an extensible rule to define how data packets may be forwarded to an
25 adjacent communication node based upon status data and embodiments of the present
~ invention are not limited in this respect.
[0048] . According to an embodiment, the processors 314 and 416 may define an
extensible language to support service classes and quality of service associated with data
packets. Data packets may comprise one or more words relating to routing, services and
30 commands. The processors 314 and 416 may interpret the words to implement a network
policy for providing video, voice or other types of services. Such an extensible language
may be implemented universally among communication nodes in a network as shown in

Figure 1.
14




- policy for providing video, voice or other types of services. Such an
extensi bl e | anguage nmy be inplenented universally anong comu@zAl 242005
nodes in a We®¥BIR+as shown in Figure 1. 14 WO 03/ 009544 20¢1B4RAT7

PCTI US02 /22237 [00491 I n an enbodi nent in which the comunicati on nodes to
be coupl e ni cation channels in three conmmunication path

di mensi ongo@é]y and "za"afg’bio?frﬁgtt‘f’ﬁh@a thegopimmnigation odesipdr eennled O% gures | and

2, for exaupmnichte dibiicFUMMPRSSnBRICHITHIREL GiendBS, YEHd 208 ud@ttreﬁédn ned by
A routing distance may b

using three di onal trlx arithnetic. e

det er m ned'i’g?ﬂ? “EEHFJF‘?&“P‘F\@ dBUFSehr A 2etor F’ﬁmiﬁll% the m'ymmup%me@mmr@éu on path
di nensi Onsloﬁﬁﬁ@r&tdeﬂﬁmtnh@bf' QN e BN BT MG dr @ dRIA Bcholdi@ardest i nati on
comruni cati on gode , the nunber of internedi ate conmmuni catl on nodes or

hops ifA &¥fke ‘F‘e‘i"?fé“%@’rﬁ‘?ﬁﬁgé'}ftq’%e‘ﬁsftﬁ‘bﬁ Freried 8 semmuniatign pathbodi ment i n

whi ch comaiungidhd LParaMRARS forkar@RP OSthihBnieRRR nodk a%dfimnmﬁ&fr dinate pair are
directly coupled by a to communication channel independently of an

i nt er medi SOBMEYRAHIANEHS (e @n thifowamberpigicratediatenammmnicatignenodeikirthopsial 1 out i ng
di st ances ¢sB¥%f e cgﬁhﬁﬁﬂbtﬂﬁ$3{hrm%an9uq ah E}nlzod%én? BB cdiRVhidaFign t he

f orwar di ng conmuni cati on node and away from destination conmruni cati on node
(e.g., toiedcgalpppede cads anecoman cootiinls@ainatewdinekt)y ashgledby he route may

i ncl uge ac&ﬂﬁm&hsau.aagaqmp&gkm@gg@!é g{e&,&ﬁ&ga‘eﬁﬂn&ghfc%n@i%&eﬁo@évepppos' e

ends of 15 the. networ orwar ding comruini cati on
node nay orheam mmeyactditanal romﬂrgrdusmeetshmyfhe\des:hnmemfmn aoduteipatiteettbnhops.

However , an _exanpl e of rdi ng communi cati on node
may sel ec;%"l?a %.Fotr)"ulthg!iar (§FWF @"&rc\%‘m nﬁ@“?fa'loge 'bc}N%way Jg’glm%ﬂ%“gﬁ communi cati on node
and enbodianeminicatién hdie (g coeatd d nvde Blth©Tend? 6f th®hetivbr) iwhéle theltodthi s 1 espect .
20 [0050) Al.s a datargacket ag@%gbe transmtted fromthe forwarding

communi ¢ a‘f‘?yo'ﬁ bl Pmmpuicor ¢h pupling SQrRBURigAtion Bodes 3t PRATic SRS of

cComMUpY Cahé RitwHRA @ rolilRWEI@Ed at GRSFoRVardiIPESNhEYiSHIBE HbRlntayGREAHLY théf | on node
may be inoperative or unavailable to forward the data packet 1n a

par ti cul FOmpFiEs the fopssequmpbar ofgxpertedihapso Hrsaventhisriemeeely amg:x@rnelepﬁab. lity of a
comuni C%W‘foﬂ@ﬁ'&?n% QmR Lteddn hée s@le@la:ﬁlé)@t% Yol pcﬁﬂgé dfdlodr data path is

reflected in 25 status ata recel ve orwar comuni cati on node,
t he pr ocekgmptianepnpfunidation hasie wad ethbngircotnefithapeicotinvenden arayotdmhieedt an
:?!{ Z(r:(ralgt | r\g/glr’gpé#ﬁ&at ion node capable of forwarding the data packet in an
pa [ 00511 According to an enbodi nent, the processors 414
receize s{@féﬂhs datﬁls‘b ragdata pacljteamaylbe canmitddritn the foreatdihg@bmmasiostidnl ve
| ngress (1:1 it ?myS ofo evcra pat%g pc;[ the desgna %Q%Bmmﬁ%lganon node. However,oneor
more intermediate communication node may be inoperative or unavailable to forward the
) data packet in a particular one of these paths. If information indicating the inability of a
\ ) communication node to forward the data packet in a particular data path is reflected in
25 status data received at the forwarding communication node, the processor 414 of the
' forwarding communication node may select an adjacent communication node capable of
forwarding the data packet in an alternative path.
[0051] According to an embodiment, the processors 414 receive status data from
adjacent communication nodes on respective ingress channels of the control channels 410.
30  The status data from any one adjacent communication node may comprise status data
regarding the ability or availability of each egress data channel to forward data packets to
a destination. Additionally, the adjacent communication node may forward status data

received from other communication nodes adjacent to the adjacent communication nodes
_ 5




| " 30 The status data from any one adj acent commruni cati on node may conprise

status data regarding the ability or availability of each egres22/412/2005
- channel to W&%P+dat a packets to a destination. Additionadiyysoetrsy

adj acent communi cation node may forward status data received from other
comuni cat |(on gﬂges ad acent c%o the@g& acent comuni cati on nqodes 15

22/ 12/ 2005 thegpregent comgupisAYARACES) 18R nodes

r enoved fremm;h!e:apm@mtxn@mmms@aﬁal.mcaﬂagiﬂﬁe abiliffor a%4iBbliey HRERsI @Y al SO
“include sta us da}% indicating the ability or availability of egress data

channel s of ‘L"“‘Fléé? 7 (Ropey) %%&mwﬁaea@wﬁ%s rBeed froeho ews®i om t he present

comuni cat mnnmaﬂazonmee Stitsthtusdidiadedefed biY Srdm@f&s@&ahﬂ?:%?asén%‘ladﬂ%el of a
cont rol gg@ %&&éo may t hen be shared anong t processors 414. The

fabric Br 0 ﬁ@f}ed aOng HieiPsasesigly %ﬂo’&&@bﬁ%l}m@ﬁsmw whar e
i nfor mat i OBstaBIBNh&S pFREYsbR 1 PMBY ﬂ*fa?c”iﬁﬁﬁmﬁm su&pa'%tré;ﬂgng tppc'?a'cx{cgs

i nternedi ate nodes that are unavail able to forwar a or Ie to neet
a service PRYUFHWEENE) intermediate pgdss that 3re Hnavaijabledto feryatviedather inaide for om

NMeSsages OpeetGABME! reGi2MBR) S’I‘ i @?@r@a%&%ﬁmﬁl be%n%yyep 04 o, WO% ch\%gs ]E ?glmr

adj acent conmuni catioh i 0 nodes i ons
t he pr esen@onér@h‘?mmeé-‘aﬁﬂmndjmdeqommumuqathnddheaMGhmraﬂ;acerlitamm&iusucdﬂ& The -

control c i nformati on, and st at us
i nf or mat i Wg?ﬁﬁﬁ%ﬁﬁ}gﬁ@a@% wg;{rﬁ?lgﬁgﬁ ﬂgcom%qa on '1‘6’6221 Accor di ng
to an enbatifowginthe coiteo! chavineloh 1 6: HEtrROhtFo! 4AAnelO AT IngLaledir@SHit ddRigainghannel s
to f or war d @)t at us dgta t 0 .adj aceg%fria? (gl catjion nodes. The status data 15

conpr i 'SOTHA{R and g inf 2 pagkets thpsugh the nefvoBach egress data

c“ﬁannel i roesm pr esalaeora;agrw&%ﬂ%nﬂ%%oﬁt%lfc%\{*@lgd]@@én?prﬁé%%S to a
destinati gdg Additionally mai | boxes 418 may conprise | ogic ané nmenory to

organi ze <P%qiRNY ttaquéfé@ﬁtﬁél& dﬁﬁ‘*é‘?ﬁ@%ﬁé‘@é‘r’ﬂ"n@éﬂmﬂdeaﬂmﬁtm@d’e@ on ingress
Channelss haylddmpAai\ddtleg s AR AR abIMAS avilBilice bt o1l Agh Bndugl il DOXES 418

may then be forwarded to adjacent "‘communi c ron n oénable the
sel ect i on PEPCRGPBEINgaticr nofe farfervard data pasketatodi degtiasiom  Addidshallpon st at us

data rega{sib hd . [ ¥ek,.CRLLSS, data_channel s of
non- adj acent B’%S%Hl? glw%%lcrluﬁﬁfang %fd# IO(X f&ca uﬁgéﬁ?é‘fcgwfgpgmdestl nati on.
[ 0053) Inadjh@nemmmmubsnodebusingwsechamdlshombefmhealcxfhaﬁr&lsl?ﬁlguﬂ"ﬁé 4 and 5, a

comruni cat, de co i se i X in and egress channel s, bet ween each
of six ZSE%%F F% Hbﬁ&f‘ﬁgg gl:@my téﬁﬂf’&&?%@‘iddﬂgﬂé?féémwfé’f'@? Bodeg ych a
comun catd émable ﬂd:&eleﬁt&)h d7 egﬂ&m{aetﬂarﬁﬁls%*/foﬂﬂarﬁng Héig’bé‘scd FhonUiedi il fadS

di scussed abﬁye with reference tq Fig 1. It shoul d be understood that

t he enbodf E¥AING thy avejlehility er abiliy @f %fﬁ%ﬁaﬁéhwaﬂséﬂ"‘t%ﬁ@@éﬁwm cation nodes

model ed agondmiti€HiSh ndcd 85 foRRArd BRE bRelsGo Jdestif@bhNg nMore than six faces)
such t hat the message transfer signaling system 400 conprises nore than six
{005 Int the embodiments illustrated with reference to Figures 4 and 5, a

' L) communication node comprises six ingress and egress channels between each of six

25 corresponding adjacent communication nodes. Therefore, sucﬁ a communication node
may be mode!ed as having a “cubic” structure as discussed above with reference to Figure
1. It should be understood that the embodiments of Figures 4 and § may be scaled to

. communication nodes modeled as a higher order polyhedron (e.g., having more than six

faces) such that the message transfer signaling system 400 comprises more than six

30 control channels 410 and processors 414, and the packet director 300 comprises more than
six data communication channels 310, processors 314 and buffers 312. However, these

are merely examples of how a communication node may be scaled to be modeled as sucha
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" 30 control channels 410 and processors 414, and the packet director 300
conprises nore than six data connunlcatlon channel s 310, procesxdf$23P0D05
and buf f er sW913/0093hever, these are nerely exanpl es of howPaTasomzmBTat i on
node may be scaled to be nodeled as such a 16 22/12/2005 WD 03/009544
PCT/U802122%§ ?heqlprdertf %ﬂedron and enbodi nents of the present

i nvention ar éghﬁ'b?r § ARhhedrop A imeatsnd tie Presprssayenijgy arenqt Havited RdBisheen
|IIustratedramdxdescrlbed what are presently considered to be exanple
“enbodi nent s ﬁk4L i8§ent|on it will be understood by 5 those
skilled in d rt t h ?/Hhe §b?9PHéF‘f%?W¢4§&trlbe¢mhm$ﬁ prsentlyde, and
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from each agppeceitbe appemdediclaans. on node t hrough a control channel coupled to
the adjacent communi cation node, the status data conprising status
information for at |east the adjacent comrunication node; processing the
status data received fromeach adjacent communicati on node at one of a
plurality of link processors, each |link processor being associated with
one of the adjacent communi cati on nodes including the forwarding adjacent
comuni cati on node; and at the |link processor associated with the
forwardi ng adj acent conmuni cati on node, selecting an adjacent

comuni cati on node fromanong the plurality of adjacent conmunication nodes
to forward the received data transm ssion based, at |east in part, upon
processed status data received fromthe other Iink processors and an
expect ed nunber of conmuni cati on nodes between the sel ected adjacent node
and the determ ning the conmuni cati on node associated with the
destination. 2. The nmethod of claim1, wherein each of the communi cation
nodes adjacent to the first communi cation

17




node is associated with one of a plurality of conmmunication path

di mensions. 3. The method of claimg, wherein the sta%, eci rrﬁéorrzg%i on
conprises availability information 1ndicative of an val i of one or
nore comruni cati on nodes to forward the data transm ssion, and wherein the
met ho@hatfidldikied isconpri ses determ ni ng the expected nunber of conmmuni cation
nodes based upon the availability information. 4. The nethod of claiml1,
wher ei. A métmdsbaptisng: nf or mati on from each adj acent conmuni cati on node
conprises status information for at |east the adjacent communication node
and JREMYSAEA tasinspombele a fandirdioe adjadent donenadhtvb @biie AL GEL) FABQAE. 5.
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bus coupled to the sel ected adjacent conmunication node. 6. The nethod of
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adj atERPat98muni cation node; and a plurality of Iink processors, each link

procgssar. ei n Iass1oci1at.e Wi th one of {ﬁhe adj acent conmuni cation nodes
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- forwarding the data transmission fo the selected adjacent communication node 'on a second field of bits of a

data bus coupled to the selected adjacent communication node.

6. The method of claim 5, wherein the method further comprises:

receiving a broadcast message from a first adjacent communication node on a data bus coupled to the
adjacent communication node; and

forwarding the broadcast message to adjacent communication nodes other than the first adjacent
communication node.

7. The method of claim 6, wherein the method further comprises:
. maintaining a record of broadcast messages forwarded to adjacent communication nodes; and

suzpending forwarding received broadcast nﬁessages previously forwarded to adjacent communication
nodes.

8. The method of claim 1, wherein the method further comprises engueuing the received data transmission




processors and an expected nunber of communicati on nodes between the

sel ected adj acent node and a commgi cation node asso. t he
destination. 10. The communication node of claim?9, e?éeclg%byzws

comuni cation node is adapted to be coupled to each of a plurality of
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conpnpdes dasddagipn the avaiebility afonmationecor d of br oadcast nmessages forwarded to

adj acent conmmuni cation nodes; and logic to suspend forwarding received
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destination, and at |east one of the conmunication nodes being a

f or wagid itcrfgrm@mm tate &bnsotissivo tethe eléasdnainthumictifdhandde @R 9 ¥kSohtd BBld bbits Bea

dest fiaabusoeuplediestienniizg fitstregmmonination nedet and thenselibeted oopmirgdatign naiepl ur al ity of
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comﬂﬁn E%\?qr‘ﬁfﬂ”%@f@sm%o‘r%@ﬂ?léhe eonenayricationapgafustaersamprising t he adj acent

conmuni E)at on rbodes
logic foreceive a roadcést message from a first adjacent communication node on a data bus coupled to

the adjacent communication node; and

logic to forward the broadcast message to adjacent communication nodes other than the first adjacent
communication node.

15. The communication node of claim 14, wherein each link processor further comprises:
logic to maintain a record of broadcast messages forwarded to adjacent communication nodes; and

logic to suspend forwarding received broadcast messages previously forwarded to adjacent communication
nodes.

. 16. The communication node of claim 9, the communication node further comprising logic to enqueue the .
received data transmission for forwarding through an adjacent communication based upon a quallty of
service associated with the data transmission.




a plurality of link processors, each link processor being associated with
one of the adjacent communi cation 2|5\0des to process S%%IS at@ fromthe

associ at ed adj acent conmuni cation node, the status data EEMEFidPhg status
information for at | east the associated adjacent conmmunication node each
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comuni cati on nodes between the sel ected adjacent node and the
commp'erslity gfrpoﬁg)@gcttmu@eg\g cpgpledie ookesftal phadlityoat adjé&nt &fﬂ&n@%&ﬁ(ﬂmg@és t6 berbia 17,
wher €3 §713 finseisgiop gom ﬁﬁﬁdﬁﬁ@ﬂtéwmmmhbrswea\aadl abi lity information

i ndi cat,i | Y n ava ab t)r/ of one or nore comruni cati on nodes to

for vvaﬁo'ﬂ °ci§,fs tatu $ °°§§ﬁ9r P?F' aggavithope pthe pdiraenmomownigatioses

| 0gi Coedtek | L hH?n Eatde %t:!a?ﬁ’c' COEB'PHﬂ?ﬁnﬁ:) P% %'é%daﬁ?a@é‘tﬂ'”ﬂ'ﬁﬂ)
the 8yidiolses ét ah Mjabé?l 8.'{ ge fr ﬂ?ura} y prog\ﬁé? @0 jg?

St at us rdchil/@hEPddeREd & Jté’ﬁ'&r% |oﬁ LRGN eagtq %@%atus d@ﬁﬁe atus

cerve from

i nf orthedth@ninioprotdasora eiicerAikbe e kb CAR brﬁﬂu twla fed agjace
conmuere atd theicanatignicaddl] uae Bbupled té {he daglinatant comrunl catlon no e g% he
system of claim 17, wherein each |ink processor conprises logic to enqueue
t he récEhesyeterngf elaimti7 amaaneis thestatdsomforfratiovenotipriges tahgiabigth infsimattbh aRRBtve of
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t r ansSHs %rgl er comprises logic to determine thé expected number of communication nodes based upon the
availability information.

19. The system of claim 17, wherein the status information from each adjacent communication node
comprises status informatlon of the adjacent communication node and at least one communication node
adjacent to the adjacent communication node.

20. The system of claim 17, wherein each link processor comprises logic to enqueue the received data
transmission for forwarding through an adjacent communication based upon a quality of service associated
with the data transmission.




