W)2008/ 125437 PCT/ EP2008/ 053519 Multitopol ogy routing nethod and system The
invention relates, notably, to a nethod and systemthat 5 makes it possible
to determine optinumroutes for transferring data streans, or information,
in arouting systemconprising a nunber of nultitopol ogy-type routers, and

making it p distribute the routes in a ne best

busy the g@%@fgﬁgg’ﬁgeded to handl e the streans. Sp%ﬁgEE%é/w{#&ﬁgppl i es,
for exanple, to networks that use the |Internet prot ocol 1P, the data being
transmitted in IP packets. The function of an IP router is to relay an IP

packet arriving at one.glgftlltbgowg,erxfoaeeﬁ the et Bl sydf ace based on the
15 destination I P address and on a sw tchl ng table or Forwarding Information

Base (FIB) . The switching table is constructed frominfornmation collected
by a routing protocol (identity of the adjacent nodes, state and netrics of
the links) and stored in a routing data table, also called Routing

| nf or mat | onTBasEnvery ioR| Belapesul BPEBPA odiR tay peethast emd SYEasab|dass

managi ng mg.g. 4han pBleﬁﬁJteonae%ﬁﬁn%‘ c%t%hﬂﬂ' oS ised! + LoRol g% naFor eaCh
plan, it maintains a swtching table and, when a packet 1s swtche

sel ects thed@w tstiieays t abit elnfocvpdion tie iandpebing §yrséam tomRSs. stipg packet

header . i | g S i I BB%%SQ

certain or prkgaﬁﬁllﬁgﬁft gleﬁtet |%dteilnme%rét y&ﬁ%ﬁg@\?ge or%er nunber .
Aplanis Maimrebmedtmﬁ/ wpéesf io wanegedinatwerki pk ety isy the
independent L}]_Jg:%%e %;dé@eoohgze& é)ltq{és sriAg g esult of this is 30 that such

a router &t €s, based on rou data, as many switching tables as
t here aroe rﬂu&tlngrqmtans applfaemetﬁmr Iemau@ée,upoohemmsrmergeeatpacket is

rel aved on sadhiep secordingzoto Lhe desti nalion addieseeand Ghe pouting

plan to whi ongs, this’plan beirng de aracterlstlc
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The function of an IP router is to relay an IP packet arriving
at one of its interfaces to another interface based on the
15 destination IP address and on a switching table or Forwarding
Information Base (FIB). The switching table is constructed
from information collected by a routing protocol (identity of
the adjacent nodes, state and metrics of the links) and stored
in a routing data table, also called Routing Information Base
20 {RIB) .
A multitopology-type router is capable of managing more than
one routing plan on a single physical topology. For each plan,
it maintains a switching table and, when a packet is switched,
it selects the switching table according to indicators read in
25 the packet header. The routing plans can be thought of as
being superimposed in a certain order. A plan is therefore
identified by its level or order number. A plan is
characterized by specific values of the link metrics,
independent of those of the other plans. The result of this is
30 that such a router calculates, based on routing data, as many
switching tables as there are routing plans. In a network made
up of such routers, a packet is relayed on each hop according
to its destination address and the routing plan to which it

belongs, this plan being determined by a characteristic



regi stered in the packet, for exanple, in the DSCP (D fferentiated Services
CodePoint) field of its I P packet header. Alongside the OSPF (Open Shortest
Path First) routing protocol, there is thus a multitopol ogy OSPF routing
described 5 in qa)aftandard recently published by the I EITFE éRFC 4915£ . The
mul ti t opol off§? ¥BUéré3Eovered by this patent applicatiGAERAN 2 4%rerdfore be
routers that inplenent a nultitopology OSPF routing and a relay nechani sm
based on several independent routing tables. In a msuse of |anguage,
herei naf ter .4he &eam 510 "&RPolAgyecmay ssl-onidymiouting pkaa”. sthe prior
art discloses” nunerous routing and resource nanagenent nethods. Anong

t hese, ther Hiferegtiatgral Fayvpran oceleloiREVP {iRddowrcei ReSEPVaEickRt

Protocol ), RSVR,TE A BRSOMS & R Rkl bety Panlacal: palf FLAN) GJRghgeering),
CR- LDP (Constraelrrit-Rouﬁlgng ngel PDi s(tgl&tl)ut?on Prtot acol o) )roﬁﬁ ngg

prot ocol s: MSRRJEOpehhSHoritse $huPat i trigtopology | @3RFopehbips GBRR X 108RF- TE
(OSPF Treaff] ngi negrisn EﬁPF aj.pe h S th Eirs etc. 20
However ,Sat hiergegv%érl ous dn%%ﬁ%%s dg” 1%351? %%Eeb?t g%gsﬁtﬁee{%ggca 42§blt5g‘i.ntr§e

di stri but ednand. tapbbegdaptitiesrsr autviemrgdsblyuthda phaent pappdidesibhe cshir eans

t hat use t I tocol _w it f rvic o] t here be
a lack of Ptg%e(%rf%%g, O%'uatr %ngge?f%% a%/mnﬁ> is)es“ie(%% c%n'?nru((%% §5n8?3h%5£t }%gﬁs
accordi ng too@ingpenst i Dnatlaynpoetiznceam Teesadeoun r eeresrtad fiordegletndientng such
a solution_are _no . = finding. th ptimum paths .fok, the inforpation
Stroam NG ARG HePudt A9 TaRPREUIAt b e EStRt THie CHPeSathces

al r eadyl1or eseroped ogp" esegh sconpdnentoufinghpsanB80 neshed network, > reserving
resources fQr iderntifiabk:e treans, by taki ngra into, account hoth the flow
obj ectives 180 b& e afid"th ls?ﬂ%soérst afBES R i APAT Hithg s “56°6ETi ves

t hr oughout mdragembfie méclidde . SaneamMthese, there are:

o signaling protocols: RSVP (Resource ReSerVation
Protocol), RSVP-TE {Resource Reservation Protocol:
15 Traffic Engineering), CR-LDP (Constraint-Routing Label

Distribution Protocol):

o routing protocols: OSPF (Open Shortest Path Fixrst),
multitopology OSPF, OSPF-TE (OSPF Traffic Engineering),
CSPF {Constrained Shortest Path First), etc.

20 However, these various methods do not make it possible to
obtain a distributed and auto-adaptive routing soclution that
provides the streams that use the IP protocel with a quality
of service QoS and, should there be a lack of rescurces, that
drives an admission control on the streams according to

25 operational importance. The regquirements for obtaining such a
solution are notably:

» finding the optimum paths for the information streams
through a meshed network by taking into account the
resources already reserved on each component of this

30 meshed network,

» reserving resources for identifiable streams, by taking
into account both the flow objectives to be met and the
importance in maintaining these objectives throughout

the life of the stream,



W2008/ 125437 3 PCT/ EP2008/ 053519 > arbitrating the order of passage of the
streans in the event of a |lack of resources, by rerouting the existing
streans of |esser inportance to routes |less favorable to nmintaining the

fl ow object] ves reeing up 5 respurces in favqr e ] rtant
streans, > ¢§gﬂﬂ%/hgggaﬂd even prohibiti%g, the flow FTZEFéﬂh%{fgggﬁ eans of

| ow i nportance, in the event of a general |ack of resources, by acting on a
signaling intended for the points of entry into the network and for the 10

appl i cations originatbogn,henst L85 of HANIIJNG# had nhQLaRLi 94 $hEeans in
each conponent of the neShed network according to the resources reserved
by the signalingeyt @fola 1B5kTRE ragewtdesn ool Fessutng Fhst Rxd séfingout i ng

data streams in &.JEshed ﬁ¥§éé¥ﬂi§§§%§ﬁ EriZ6dddast Rals i fo)dMLSEERLS
mul titopol ogy routers, each provi wth an intel FI gent nodule, and in
that it conprisewmigttaiadng t hbef oflowi ngbitetpses, arrhagcodmeriheg of uphe

resourceg requirefRt s Le Keep fQ Ogot%{gr%l&g%{ %éf’e%n@?d qualitative flow

obj ectives of the "accepted streans, ccounting berng organi zed
accordi ng to Pheraheragi orald | epor t pnadeiwftitne sthecafibgw - 08 propadagi on from

router to router_of theoefxpfessed requirements usin X} (_;Js%/vitch;%;d signal i ng

in a topol ogy SHIERT"a mapp‘?"‘rnglrlIl PIEEERCr odPer™ Wet WeEH topo?o& U8h

oper ati onal i npdracggnoé rrasoudssrs,t dyabkkoing orn tsheigastbumtimgndkdt her accept ed
needs, > said intelligent nodul e uses the acgcountin f th ccepied needs
to generate a nmetti cpgfnﬁ’ nkogtuf Slngﬁ%\crilrbtfo g%etﬁ'ée%wg’ﬁ | ot s,f%gnd%'ﬁ that >
each mubt it opol appliedt esndppligésasihg et skeesms each of its links for each

Lopol ogy. and, sends;the values Lo Lhe  OLPEL LOULET 8,7 SASELIMIL 1 Lppol 00y

the meshed network according to the resources resexved

by the signaling protocol.

15 The invention relates to a method of routing data streams in a
meshed  system, characterized in that it implements
multitopeology routers, each provided with an intelligent
module, and in that it comprises at least the following steps:

» an accounting of the resource requirements to keep to

20 the cquantitative and gqualitative flow objectives of the

accepted streams, the accounting being organized
according to the operaticnal importance of the streams,

» a propagation from router to router of the expressed

requirements using a switched signaling in a topology

25 and a mapping in each router between topology and

operational importance in order to allow for the
accounting of the accepted needs,

» said intelligent module uses the accounting of the
accepted needs to generate a metric of links for each of

30 the topologies, and in that

» each multitopology router applies said metric to each of
its links for each topology, and sends the values to the
other routers,

» each multitopology router maintains routing data, with,



WD2008/ 125437 4 PCT/ EP2008/ 053519 in particular, the link netrics
cal cul ated dynamcally by each intelligent nodule and determ nes a
switching table for each topol ogy, > each router can be used to propagate

t he data st ageording to the swytching table La3be | t he
t opol ogy, aﬁtggpo /ol%; tghat i s designat ed4by t he packetﬁéjﬁ@% er ??%%%? The

nmet hod can include at |least the followi ng steps: 10 o hierarchically
organi zing the topol ogies or routing plans managed by the network of
mul titopol ogy rotheparticulanol gy beikgneefidieddlyrul adepenganni eetlsi cs and

giving rise to an optimumroute calculation, o _assigning resources to each
l'ink, these resoﬁ}’cggc ei* 6e9¥359%bt| em?%)uajt?e ﬁg%dd?ﬁ?ﬁ‘%é’ﬁsaﬁ ys‘ﬁiltcfcff'félgdata
packet streans, taplepideathy:a@folidag,topol ogy to which they belong, o
acting on the netrics of a topobggy | evel n-1, based on a |ocal

of
know edge of theSPeloliPe’r LTt eRF bYSthetOt BpEPRI s Tie IR FETHAWF a

| evel higher thagc#erd@g0 @i Rhal NHig chepar ake160WdsRg: deé@ wabhesHeor each
topol ogy and switching tables that are al so separate for each topol ogy, o
updati ng on eachtPRRASH /t e FRRIMY dded tibl &Rsigpatgdi hy, et R&kethe
routers, a routifgot@edhscomon to 25 all the topol ogies and netrics
specific to each topology. The calculation of the netric can also take into
account one of the follow ng characteristics: the bandw dth avail able for

30 the real rid MRt3hCAER  idd1Qdki BK 14ANSWLhasEQM @AY stdh§. metric can be
nodified in levels, the transition fromone |evel to another being

protect Bi by Wyskieesichigathani ergpnigipgsotiice tARAGERERAt @F griglitigdcan be

used in the methof;o ThigshoBgl LW £ARRE 8F ROMA dosBeog 02008125437 5
PeT) EPR00B) b gine MekigShon? ° LectBiog /
topology being defined by independent metrics and giving

rige to an optimum route calculation,

o assigning resources to each link, these resources being

15 able to be used immaterially by the data packet streams,
independently of the topology to which they belong,

o acting on the metrics of a topology of level n-1, based
on a local knowledge of the resources busied by the
topologies of level n or of a level higher than n,

20 0 maintaining separate routing data tables for each
topology and switching tables that are also separate for
each topology,

o updating on each router the routing data tables by
using, between the routers, a routing protocol common to

25 all the topologies and metrics specific to each

topeology.

The calculation of the metric can also take into account one

of the following characteristicg: the bandwidth available for
30 the real time streams, the link transmission delay.

The metric can be modified in levels, the transition from one

level to another being protected by hysteresis mechanisms.

A resource management signaling can be used in the method.

This signaling can be of RSVP type.



The network is, for exanple, a communication network supporting the
Internet protocol IP and in which a marker indicating the topology in which
t he packet is routed is arranged in the DSCP field of the data packet

mothe for Mt BAAREFET Characteri sed 1A that Tt comsy SReOR DD oGS

each node conprising a nultitopology router, such a router having a
software nodul e adapted to 10 execute the steps of the nethod described

previously.rikhe sysiem i, examl exLp08] St 8 Ofccanuaded i enedwrghed
net wor k conprising agents I'ocated at the edge of the network, the function

of said agetHRPBERRY -8 MIECENERd/FPEEEAURR (906 FosWRVEE | Bn "SSTFSAl i ngs i n

the routing: S¥%sb@Ihgl:nbher §Qfitoagr ei hodul en i shaotabikiradapt edut &y gsmanage
the routing prot oco? internal to the systemand the resource reservation

protocol , AWEREER fe BBSCPcLield £1 ithr earmardciRg PO stodes, 20 o count
the resaurces needed to handle the streans and negotiate nodi fications in
the routes taken by the streans according to the avail able resources or
nodes, andihf sénvekeldmt alaecagAttede Oori ar ivptghveiPd oraueitis detpeam 25

0 determ ng g g txPhtHQ teabke J¢r Qé‘l%lzsco”Eh%&@m%@@o'l‘?xgythg ejgoftware

nodul e can be adapted: o to maintai n routing data tables that are separate
for each anyiP@aEeﬁ@onngaﬁédswt%ﬁﬂkhgloﬂabt@@nmmgaﬂem‘al@dOPC@OO%par ate

for each | aghoal t anphoQy: »B,680MA0HY NG AR LA BoRLF Deligrupdabed by 2

common routlng pr ot ocol Tectin rics specific to eac topol ogy, o
each swi0t clixsgutabtkee m@p@epﬁgtlménqrtéls:dl tlepfripadopreviously.

The system, for example, consists of an administered meshed
network comprising agents located at the edge of the network,
the function of said agents being to inject and/or consume the
reservation signalings in the routing system.

15

The software module is notably adapted to:
© manage the routing protocol internal to the system and
the resource reservation protocol,
¢ determine a wmetric for a link connecting two nodes,

20 o count the resources needed to handle the streams and
negotiate modifications in the routes taken by the
streams according to the available resources or nodes,
and also take into account the priority given to a data
stream,

25 o determine the sgwitching table for each configured
topology.

The software module can be adapted:
o to maintain routing data tables that are separate for
each logical topology and switching tables that are also

30 separate for each logical topology,

o each routing data table RIB being updated by a common
routing protocol collecting metrics specific to each
topology,

o each switching table FIB being the result of a route



WD2008/ 125437 6 PCT/ EP2008/ 053519 cal cul ati on based on data fromthe
associ ated routing data table RIB. The network supports, for exanple, the
Internet protocol IP 5 and it uses the abovenenti oned resource reservation

protocol  RRModtbehszsharacteristics apd advant ages md /:Beq ps Asefl o
invention wll becone nore apparent fromreading the follomng 10

description with appended figures which represent: > figure 1: an exanple of
a network in which the invention can be applied, > figure 2: an exanple of
t he i npl enent at i call coflatthien ibawvedt ione dutahofkoranthd Sazsddigured Iowringxenpl ary

data structure for e)%pﬁﬁslikf@’ wi thin an information packet, flow handling
. =} e . I

performance obj 3 VES: I'gure 1 represents an exanple used to introduce

certain 20 concepts used in the present invention: 1) a routing domain 1 or

adm ni st er meshed network,  2) ents lc at the e of this domain notably
havi ng theeﬂﬁmr&? TS FofS ERCEEET nggﬁnafﬁ?‘p]c%nsﬂ?ﬁ nﬁnq?gegéjﬁ:vﬁﬁ%ﬁc??gﬁgl i ngs

in the rsoutamy fonmedds ltHedovichene Ontied| refourie dersivatXpradifidtcsblat i on.
These agents will notably allow the entry of the streans, format them and
Wil interdti’®ith the applications originating the streams. The

adm nistration of the routing domain is an entity that plans an initial

"know edge" which wi |l be pushed to all the 3Q conponents of the domain. It
does not hd%%?%ﬁ)q&ErﬂFF%%&4%}c€oﬁﬁgcﬁgﬁa?E?QQ§eOéléﬁ@n?ggsqqﬁs$Qﬂ%9ﬁFSBge can

be enbodi edyilfior bewalpl eorkN r@FERERE CORbH JUFaddioy fides ifbitikeiagnponents
of the donain. 3 ,aIEE)pI ications_2 beyond the admnistrative limts of the
02008/ Y2545 F1p PEBSBIY TSUEEfgWisithityPTesent :

» figure 1: an example of a network in which the invention
can be applied,
» figure 2: an example of the implementation of the
inventive method, and
15 » figure 3: an exemplary data structure for expressing,
within an information packet, flow handling performance

objectives.

Figure 1 represents an example used to introduce certain
20 concepts used in the present invention:

1) a routing domain 1 or administered meshed network,

2} agents 1lc at the edge of this domain notably having the

function of injecting and/or consuming reservation signalings

in the routing domain 1 under the control of the domain
25 administration. These agents will notably allow the entry of

the streams, format them and will interact with the

applicaticns originating the streams.

The administration of the routing domain is an entity that

plans an initial "knowledge" which will be pushed to all the
30 components of the domain. It does not have to be directly

connected to the elements. This knowledge can be embodied, for

example, in remanent configuration files in the compconents of

the domain.

3) applications 2 beyond the administrative 1limits of the



The reference 1 designates a routing domain to which the inventionis
applied. The domain conprises, in this exanple, a 5 plurality of routing
nodes | a, transnission links I'b between two nodes |a, agents |c arranged at

t he edge quéth%B Qyejf, 1 between the applications 9%’6‘%99&&6&/‘0@ ?ﬁtei on

streans an rou |ng resources (capacity of the links, capacity o%rl

nodes) of the domain, and adaptive nmanagenent agents Id an 10 agent being
arranged at a routing node of the donmain. The reference 2 designhates

appl i cati onsodthat Gexgim need to handle information streans with quality of
service (QS) requirenments through routing domains, in particular the
domain 1 to which the invention is applied. 15 The critical information
streans W tThed fémd@ﬁefmma@egnmE£Céi teudhiggr eforaenceasd 3wiih t Bge
non-critical information _streans 4, ure 2 shows el enents 10_at the edge

of the mul tiVV5B6EEPyLS APRLdGH; nﬁh%lder&}aﬁ RAFPT iissr c &Pt ERIYENARGE: Quch as

SIP or K 333ure0ntpdotr esueniy |r§‘<ﬂiés071%,, FRAnbRass gANEriahe an' eeek¥aki on
signaling, for exanple of RSVP type, in one of the_topologies. The |level of

t he t opol oy $°8REs R aRLTRH n’@’ taé’rtaﬁged #potharkRiss wimk At SPRRHY Fhe

per f or mance,LRReAt ItHRS Ap1likEOUSAP ULt b die BffAmBessh OBtréumesghg@n of |ow
operational inportance will be maintained by resource requests designating

obj ect i ves WtHBIr eEEREYCHRr | (FFPACHET ePFRi 16§ pErEeént aRpPSHEYt i%fe. thRe data

streams of Jhes$est eheWdomafif! | Qﬂaaad%i@rﬁaﬂa%h‘ént Nagek@POi ®9YaQf | 0w
i nportance and the calculation of 30 this route will be Feviewed according

to nmetrifcs agsat RRiPI rasrge Itard FEN6ABI rde @ft hbee@fé?ﬂlél of the topol ogies

of  hi gher JPQIlraResce THE gL QHLSa s té}ﬁ;ﬁ%ﬁ%i&@s MeYa dendRdi{ i flbg WL g hout
interrupting the service offered to thé applications. This rerouting may

i ntroduce dandansiEHorgariani dirneans heviihowawddoos/ ps4ssrwgice  (QoS)
PCT/ EP2008/,Q33% 1 Smeshiar aGhefLat | Eéutltﬁg Wioda 1 ABI NtAY N £ORNRGL LY t ¥pe FOT

exanple a Spurlious nolrse 1n a telep one conversatlon IS QUIte
domain 1 to which the invention is applied.

15 The critical information streams with a flow performance
objective are referenced 3 and the non-critical information

streams 4.

Figure 2 shows elements 10 at the edge of the multitopology
200 routing domain that intercept signalings, such as SIP or H.323
coming from applications, and that generate a resgervation
signaling, for example of RSVP type, in one of the topologies.
The level of the topology is <chosen according to the
importance in maintaining the performance objectives
25 throughout the life of a session. A session of low operational
importance will be maintained by resource requests designating
objectives to be reached during a determined percentage of
time. The data streams of the session will follow an optimum
route in a topeclogy of low importance and the calculation of
30 this route will be reviewed according to metrics that will
undergo variations due to the events of the topologies of
higher importance. The route of the session may be modified
without interrupting the service cffered to the applications.

This rerocuting may introduce a transient deviation in the flow



accept abl e because of its rarity. 5 Figure 2 represents a nonlimting
exenpl ary enbodi nent of the inventive routing nethod. The nethod and the
system according to the invention use, notably, nultitopol ogy-type routers.

These routers ¢ L for exanple, the follow ng €] fuynctions:
10 o the rgﬁﬁﬂﬁ%?gﬁ%gg?ables RI B and keépi ng these tgﬁﬁggggi%%gﬂg%ﬂgfor each
topol ogy, o switching tables (FIB) for each topology, and naintaining them
The routing data tables are updated by a common routing protocol and

netrics spegidiaetk@: 88£M: 1551:0RB1A0Na 1 8RE N FEBideTctibery esbt Qfanpikout e
cal culation specific to the topology that uses the netrics of the
t opol ogy. Thes¥WaUEs BPESE nteyr & ed CLAPRYPE | tTPOIEBEHFLEOUL SrSs &dt&re not

represent ed, dfudel@) b b EEARTS o@f 16k aFdodi¥+, 20 In this exanple, the system for
i npl ementing the inventive nethod conprfises: a call server 5 Ilinked to a

first router 6 or access router, whose function is explained later in the

descripid Ofsoliie 3CcESZeL LT GRATURLCALP SN2l LadsEimnae o kak

mul titopol ogy router or entry router /e a a trunk 8] 25 or section of the
communi cat i Brvendtiwer keuthing syshe conprises a plurality of nultitopol ogy

routers 7i,pit | nked by fEu ] L ASE . rquter; pEexit router is
linked to fﬂ%ﬁ ﬁ%%%#ﬁa%?%ntgg %ﬁ%tfﬁvgﬁfgggn#gegoigﬂgaggﬁéﬁot% |3E8h t he
foll owi ng IBEaddyunpuiloasepolagpraybeakbypteansi f Phegp t heutrpetsr i opofisan
interior gatgway t | i_Qr tena .ot | ) operating

accordi ng ?% a i ??%bpo oé?gﬁgéﬁg%%%ﬁ 68?% u0|¥§5C?%§&%éch t opol ogy, a
swi t chilig tabbe tisedriytirge dachul talblbrs rRIByang We20084 125487 @ables

PCT/EP2008/0535%§ é%Q%E"Egéw%%giﬁgggﬂ%bﬂe" data present in the router,

according to a ne nown lled in the art
o switching tables (FIB) for each topology, and

maintaining them. The routing data tables are updated by
a common routing protocol and metrics specific to each
15 topolegy, each FIB i1s the result of a route calculation
specific to the topology that uses the metrics of the
topology.
These tables are integrated in multitopology routers and are
not represented in the interests of clarity.

20 In this example, the system for implementing the inventive
method comprises: a call server 5, linked to a first router &
or access router, whose function is explained later in the
description. The access router communicates with at least one
first multitopeolegy router or entry router 7e via a trunk 8ij

25 or section of the communication network. The system comprises
a plurality of multitopology routers 7i, interlinked by trunks
8ij. The 1last router 78 or exit router 1is 1linked to the
destination 9.

The inventive idea is ©based notably on the following

30 assumptions:

» dynamically modifying the metrics of an interior gateway
protocel IGP {Interior Gateway  Protococl) operating
according to a multitopology method and producing, for each

topology, a switching tablie used by the module for relaying



> supervising the states maintained by the resource reservation protocol
RSVP suitable for counting the 5 resources needed to handl e the streans,
negoti ati ng reductions should there be a | ack of resources and taking
account of the H}'portance of the streang, an inportance, that js marked by
an identifi%29%/the*dat a packets. Thi s behavior is PEE%EP?%%%}OEPérlgexarrpl e,
in the docunent 10 RFC 3181 (accessible via the Internet |ink

wwmwv. apps.ietf.org/rfc), and the router will be conpatible wth this
functional i ty.phEr omEg ¥:8{i0% p@h@lné"f VaeWw thessHbi egh ofnd hedypeention
observes the following principles: 15 > at the systemlevel, a topology is
di sti ngui shedabgorépes £td enapthomdmcanceo| diade s éiléﬁ(alrﬁaltéteaa?’épol ogy
correspondipg mgﬁg st t [ ve, >
the oper atlgna}l‘gﬁ%r%%l nce nmay %g?fp@?seggl%%%%eer o:‘,\ﬁ%eveFhg 52%'%%%12

possi bl e to deteasvatiayelprogoctlasRSVRal suipadlg i ot heainsohat etherper ative

fl ow sense) i [ on reans, . al |1 " I

defi ned%f or i %T%Igéér%éesore% C%% t(} rfa%d%gl n%g?‘atl gg@ o‘vv se ério\{:)(?L i nﬁgr mat i on
streanms, 25 >radhevbinsaghcallso therdebenedlhick oéatem’mz:asr gedt tekinghe
critical flow_sens g gf %Elrrat]!moréj_,%trea etvel gan be defined for real

cco nce mportanc
tinme routine Fm’tuﬁe ROr Ml ance Flowsense uf et on -8 %am; - a
base | evel camnhbe def maegkked dmy natm ermitlfnme inf oheredaton padkeskr eahds (fl ow
t hat can be dg ﬁ%edg The rrber 0 evels is dgt erm ne ford exang!ée,
according to 1% get® afFsrE APt on e ApplPedtiofd tHat generate the

real timwe streros3iiswol ve(acageaﬁsles (firpure 1phesi tuaIre:daratett he adge of the
networ k that W2008/ 1254 7 10 /EP20081_{h05351% arelrle%ponsi bl %Lgr
initiating th&Y ¥Rt ¢ELFe8E? € router wi e compatible

with this functlonallty.
From a system point of wview, the subject of the invention
observes the following principles:

15 » at the sgystem level, a topology is distinguished by
operational importance level, for example a topology
corresgsponding to the command streams, the flow of which is
imperative,

> the operational importance may comprise a number of levels.

20 It is possible to define a level for "fast real time" (in
the absolute imperative flow sense} information streams,
also called "flash",

» a level can be defined for immediate real time (in the
imperative flow sense) information streams,

25 » a level can also be defined for real time urgent {(in the
critical flow sense) information streams,

» a level can be defined for real time routine (in the normal
importance flow sense) information streams,
» a base level can be defined for non-real time information

30 streams (flow that can be delayed).

The number of levels is determined, for example, according to
the target application.
The applications that generate the real time streams involve

agents lc (figure 1) situated at the edge of the network that



method, within the appropriate topology, according to the operational
i nportance | evel of the stream The resource reservation is propagated
through the core of the 5 network (that is, through the routing nodes of

t he domain ﬁé%host/ri‘%hﬁﬁ'”ks) and foll WSy, fromthe SOLHC%‘ZE%’QO(S@/%&E@%%.U nati on,
c

on each hop, the'path present in the swtching table rresponding to the
operational inportance |level for the resource reservation transm ssion.
This method is inplemented 10 by each router that is part of the core of
t he net wor karelheresgbhwabee or font eldiitgetingoditiee as0Irat edravdfraddch

mul titopolo router, periodjcally determ nes the proportion of resources
busi ed by t bsc’[q"ea“?‘r’:sa'é?c?’«:eg]F%d aP\éFOPWeatcﬁ f Fep g5P’op ‘F%‘ﬁdgﬁ’gl F9mpdPfance

| evel s, thadpdratibaalt hepdlithheeenévedls dfopakogiemm.and cal cul ates a |ink
metric for each of the topologies, The software sanples, at a sufficiently
hi gh pace, THHGSSPHFES ToFCGLIEnt HAPRETEF R CHHROERNERS! ST v Era |
system iss gaadiorkn (eghat i) dirdube aMer ageind @cabst B tIs€SEIBAS. afhe
preparation of the nmetric is_based, for exanple, 20 on the follow ng

pri nci pl es: tH K 0APBF FORECWRL riXOTs FEE SPETES 5Ot bPol 885F Gt 18Ranpl e
takes into gecoidh t Repl esond Camtheser¥eendy ithe bl eaubrcicoRyeya@gien the

topol ogi es of strictly higher operational _ inportance, 25 the_ cal cul ation of
the netric UFeEPSBILAKe tPnt ' UcEBEFREIGNRE HIRAFMREER adieflabt¥ f 5Pt he real

time streanpsdfi@e! rBKertd@HTNSShoR: S1RY, Thie ARLRLE £hangesmewckgvel . The
transition fromone level to another is protected by hysteresis nmechani sns

t hat colft riuteach3porees Hdast i Pauty off thhecoms Ofc tARMR & ore the routing

deci si ons thgr elb@fyadde dNVenthye:i JBINOHcEX L Uit och Qe X ANRILE, hBR
follow ng steps: > hierarchically organizing topol ogies that can be

W2008/ 1254872 L1 topeiipeprasyseospeyrdically determines the proportion of
resources busied by the streams accepted for the different

operational importance levels, that is, for the different

15 topologies, and calculates a link metric for each of the
topologies. The software samples, at a sufficiently high pace,
the states to ensure that the time constant of the overall
system is good, 1in relation to the average 1life of the
sessions. The preparation of the metric is based, for example,

20 on the following principles:
preparation of the metric specific to a topology for example
takes into account the resources reserved by the streams
conveyed on the topologies of strictly higher operational
importance,

25 the calculation of the metric can also take into account: the
bandwidth available for the real time streams, the link
transmission delay,
the metric changes by level. The transition from one level to
another is protected by hysteresis mechanisms that contribute

30 to the stability of the metric and therefore the routing
decisions therefrom.

The inventive method executes, for example, the following
steps:

» hierarchically organizing topologies that can be



superinposed within one and the sane nultitopology router, a topology being
defined by independent netrics and giving rise to an optinum route
calculation, a superinposition being a use of a single physical 5

t opol ogy, -Wégﬁggz§5?g3%he resour ces bughgd i n each t%QﬁkQ?%%giéggﬂng

resources assign he physical topology, - acting o INcs of a
t opol ogy of level n-1, based on the |Iocal know edge of the resources busied
by the 10 topol ogies of level n or of level higher than n, - nmaintaining

separate routi ngs@airdnpabkes dDihieaChnel oghgal tiOpRapgy antc SIMdaligRg
tabl es, also separate, for each |ogjcal tonIogg, - updating the routing

data tabl es R B IR ra 3 HifRBACTL 527 0RA | 1Rf IHEGt S¥o i "ERBEPRRTT (P& fic to
each topol ogy. dhe eertingl dirkel tdgemt SPoithen Cabube ldanketat oo rgsource
manager when the |inks between nultitopology routers are _ nmultipqint |inks.
A represent at i veS¥BEITPPESEE1ThatPURT| | Bks UBE r 8FayBd BIPSdR e CRA which a
set of nodes arecgldicdfyrectly interconnected using the satellite relay. A
dynam ¢ sharing of the radio resources between all of these nodes is then

orchestrated By @d@diifg’ eROUFELITRRA0BN: WU CiY UaShr LBPL RSy he ol 2ELO
resources that enbody tﬁe mul t1point link as and when 25 required by each of

t he nodes. The rxgsuresshapsimiafesn the phymdcedl topd@idds and this radio
resource manager enables each of the intelligent npbdul es associated with
the mul titopoPo@ctingutosr $hei nkedidsy of rmultdpeday ¢f nkeved kndw theedemai ni ng

availabl e capacidy ofe tS.diul LiRodGe! itk At haw thes 30.006upgpcyygl thi's

link is distributed by operatio I nportance. The resource agenent

si gnal ilig packettoredroaiea, of orevedxanpt eof tleweil dehgligy ¢hshon, of the fl ow

obj ectives and the W2008/ 125437 12 PCT/ EP2008/ 053519 identification of the
i nport ance i nPmmaingiednbggt hesparate routing data tables for each

logical topology and switching tables, also separate,

for each logical topology,

» updating the routing data tables RIB using a common

15 routing protococl and metrics specific to each topology.

The control intelligent module can be linked to a resource
manager when the links between multitopoclogy routers are
multipoint links. A representative example is that of links
20 relayed by satellite in which a set of nodes are all directly
interconnected using the satellite relay. A dynamic sharing of
the radio resources between all of these nodes is then
orchestrated by a radio resource manager which distributes the
radio resources that embody the multipoint link as and when
25 required by each of the nodes. The relationship between the
control modules and this radic resource manager enableg each
of the intelligent modules associated with the multitopology
routers linked by a multipoint link to know the remaining
available capacity of the multipoint Iink and how the
30 occupancy of this 1link is distributed by operational
importance.
The resource management signaling packets contain, for

example, the identification of the flow objectives and the



objectives during the life of a stream This inportance is bijected with a
topol ogy (characterized by netrics that are specific to it) over which the
data packets must be 5 transmitted. The data packets carry in their header

an indicatj relaying withi A t opol ogy.

present, fo"?%x‘%gg?éﬂ?n a specific fi eq1 d DSCP of ﬁ%%?%@fﬂ%é qgh IS
coded as follows, for exanple: "101001" for the rapid real tine (flash)
topol ogy, 10 "101010" for the imediate real tinme topology, "101011" for

the urgent sidrRamicgelodi NBrt 0pQL 09y mportdklO0in f OhaiM&ikQubi Nekgal time
topol ogy. Use of IP version 6 offers nunerous additional header fields for
codi ng’ t hes?P5PFdIV68y TaRE FPer s1£850Fn % Hie yereri&l E@SECaRAR £8pol ogy

identifiers,cantabsqike dadieadsby (eashditiekdl tIMdte i packakrr geeption
conditions (frequency, ti rre slof, etc.). The streans transmtted over the

t opol ogi es §ReTEEEal LRI mbt) f | BVEb]EEGHy e$D8r e dRBAII RRFRALE t FESEowPPat ency
queue and 20 Qhtiatpat herr%inﬁa‘:ﬁv%aéﬁetgual:ékl%e 1‘?’9a'£ﬂle§§s adhe an

operational inportance associated t hem exenpl ari syst em descri bed
in figure Znsiersies, fapblénanpirelaying hewhelniier ées@rqplé @9%el oWhiFhe user

termnal 25 fokably *ﬂésp}@@erf&“%roréx‘aingﬂ@”a%gt”t of %If]ﬂ(al%n@zeﬂﬁ psepocol _and

the media streans (stream | represented rigure 2). The
server 5 (aferve Astadegrked tbat isivedkdt h% eldeys r Eghtexampedara directory

dat abase and, ar fter.c eckl dentity and the
aut henti ci ty Fl?(ﬁjg &e %ﬁan%dR} FHati ‘2 r}g\?gﬂf}o#opo €P4tional inportance
of the gonmunirgaidodr facemMmhbe; dutidiiaak f@é?llJQ:Si'fme Eb@m&gﬁp user and its
aut hori zed prerogatives > transmt the signaling to the server which

connects tlre V@QD@W”lZ@EBVhiaimMEPBOWG&?Slglm@afwmlosaki ng into account
the Callerlf; ggfidéu]égargge routine real time topology.
Use of IP version 6 offers numerous additional header fields
for coding these topology identifiers.
15 In a more general case, the topology identifiers can also be
deduced by each router from the packet reception conditions
{frequency, time slot, etc.).
The streams transmitted over the topologies with real time
flow objectives are handled wvia the Ilow-latency gqueue and
20 obtain the same 1level of quality, regardless of the

operational importance associated with them.

The exemplary system described in figure 2 operates, for
example, in the manner described below. The usger terminal
25 notably has the function of managing the =signaling protocol
and the media streams (stream I represented by a dotted line
in figure 2}.
The server 5 (agent) is adapted to:
» check the access rights from a directory database and, if
30 necessary, after checking the identity and the authenticity
of the wuser, and wvalidating a 1level of operational
importance of the communication from the initial request
from the user and its authorized prerogatives

» transmit the signaling to the server which connects the



1) - generate the resource reservation on the topol ogy concerned (arrows

[11) 5 - check the behavior of the access router (checking the

aut hori zation to send a stream checking the DSCP marking wth the val ue

correspondin t he chosen topology, etc.). If a cq nication._i
o/ Sr7dinds

pr eenpt ed, i %%(ﬁ§5§%$ver asks the rddter to mark tl %?%%ﬁ%\ﬁﬁéi?

effort”, until another 10 resource reservation request is transmtted
successfully. The access router 7e is responsible, notably, for: -

transmtting theiRSVEaRackel St OVEEcLDR apRL opsi Bd.e d ORAQAY%L 1@ 4BE6s
destination, 15 - ensuring the relative relay priority of the user streans

according to WRat is required for this micro-stream - marking the packets

of a multi @d%éﬁ%%&?e Sctﬂee%%oﬁﬁe LARTPLE; oM 4 ffae I}:B?ﬁfé i gc@ﬁ@@rnisfioor der

to ensure tha IS streamw be transmtted ove t topology and
20 will use tHersewse FIdute as the RSVP generated by the server. A

mul titopol agy router, assqgciated wth,an intelligent nodul e ..generating the
i nk me?ri % C%%%ébltgllehzga}%véofol?ovthS FUNCE o%%l?tefs ?C%%%kpl?lﬁg [:ﬁee routing
dat abase up tautlxbei faariocaath tepdl aggtreanf i gheddinon tihee ISPt errkiing

Phe. t opol ogi e¥- Ehr BUb HE BEET STRSREL 8T ¢ nEN MG e [oMal 85N o
dynami cal | y nodi &i esmivimei calQohi ik metenpsed n waeh veutserveakasks i ohe
scoount, 100 (GBI, bl choceeler shlse, (Latenpy. uhelloBiLiby, e c.).
packet sjpaccor desghtce reeeappt pr ratee M) 200 &r1ABAST: dat SRCELEPRANIN8/.053519
switching table in accordance with the DSCP field,

The access router 7e is responsible, notably, for:

» transmitting the RSVP packets over the appropriate topology
to the destination,

15 » ensuring the relative relay priority of the user streams
according to what is required for this micro-stream,

» marking the packets of a multimedia-type stream, for
example, with the correct DSCP, in order to ensure that
this stream will be transmitted over the right topolegy and

20 will wuse the same route as the RSVP generated by the
server.

A multitopology router, associated with an intelligent module

generating the 1link metrics, notably has the following

functions:

25 » keeping the routing database up to date for each topology
configured in the sgystem, 1in particular, the metrics
specific to the topology,

» balancing the loads on the topologies through the decisions
of the intelligent module which dynamically modifies the

30 link metrics in each router taking into account, for
example:

» link characteristics (latency, reliability, etc.)},

» resources reserved by higher operatiocnal priorities,

» transmitting the packets according to the appropriate



- managi ng resource reservation on the trunks or sections of the network
for the streans fromthe users, > managi ng preenption of the user streans
according to 5 standard RFC 3181, for exanple, > nanagi ng step-by-step

rel ayi ng accordi to the Diff Serv (differentiated servi ceq%@ princi pl es;
the real tiwcoﬁzgg?%ﬁi a streans are tfansnitted t hFEUGRFIHE/ PERPL AL ency

queue. 10 In the context of an application in a network supporting the |IP
protocol and using the resource reservation RSVP, the nmethod according to

the inventiongppenates . foL E%%!H&'oﬁdahé‘e Fis 'Eﬁ@?‘ﬁéc#%%&h?ed her ei nbel ow.

15 The nethod takes I'nto account the inportance in keeping to the stream
fl ow obj gacjtﬁ vesna_tgairrtg itesassgnsesevatdbogpn thhatacter izedelyiomsroLs t hat
are specific E%ﬂll'féd: 1.9,e 81h t1|1 ev%l ggﬂlso]preor attlhonal i mportance, and a val ue

for the DSCP efd™in "t he pac St Redder= " n Fthe%y, the rel ayi ng nodul e

20 w || user assayidiong preempieiomf efmathen ey aishedans tdwewoB8CRg ftel d, a

swtching table corre ndj to the given topology, said table indicating
t he m)str:'J effe%’f?r\‘fgarﬁja?{ﬁgfgiggr SNttt ' a data packet in an | P network.

Resour ce r esenygddion | Scdpsgdstépr re;ayrp:hc_ﬁ, a8botdirst endand p25fESMP
signaling or any_ other signaling having the sane characteristics, The

resource resefYEtiFEFaEFd| s SEERHCERY t nBT 1REiRYESgenttiehodif% whiEpe

cal cul ates, f@hlin@dMaN st@PShOT¥re tHieadBREi k630 hr&aRD dHNK RACERESRAY tO the
reservations made for streans 30 transmtted over the higher |evel

t opol ogi es. AF#®#+*-having calculated the metric of the link assigned to a
topol ogy, the intelligent software updates the |local configuration
paraneters of the nultitopology router and the routing protocol wll take
account of IFh&PRefPRESFY O AMARPIG2ODBP 19843 7Tna BVt /SPPOYBEH 8% 351D

IP protocol and using the rescurce zreservation RSVP, the
method according to the invention operates, for example, in
the manner described hereinbelow.

15 The method takes into account the importance in keeping to the
stream flow objectives, and it asgsigns a topology,
characterized by metrics that are specific to 1it, to each
level of operatiomal importance, and a wvalue for the DSCP
field in the packet header. In this way, the relaying module

20 will use, according to the information contained in the DSCP
field, a switching table corresponding to the given topology,
said table indicating the most effective path for transmitting
a data packet in an IP network.

Resource reservation is based, for example, on the standard

25 RSVP signaling or any other signaling having the same
characteristics.

The resource reservation level is used by the intelligent
module which calculates, for a given topology, the metric of
each link according to the reservations made for streams

30 transmitted over the higher level topologies.

After having calculated the metric of the link assigned to a
topolegy, the intelligent software updates the 1local
configuration parameters of the multitopology router and the

routing protocol will take account of the new metric values,



wi || broadcast these values to the other routers, directly for the routers
separated by one hop or indirectly for the nore distant routers and, if
necessary, it updates the switching table. 5 The use of a resource

managenment Sj | kes it possible_ notably to prayi k ge of
t he requiréﬁgﬁﬂﬁv&ggégghandled to the transm ssion sﬁ%ﬁéﬁgzﬁ%hgﬁﬁ%ﬁ%for t hem
to be able to optimze their transm ssion service, this optim zation 10
possi bly being a choice of nodul ation, of coding, of antenna processing.

Thi s touchegs;an Hrlgaese efleRf vERELES dEIOU 6EHePBRAGRK I, NG ACUCEd for
her ei nbel ow. The transm ssion systemis not necessarily a point-to-point

link: it caffertsateldeppeateyshenpranter r por indizacedy 487 EBE 80Zel11-type

W Fi  networksstkseahduEEEs 8824161y RRMEMX, celd . uhufient nale dRgirsiHRgMENber
dynami cally distributes the radi o resources between the part|C|pan?s to the

mul ti poi nt %3Bd€-according to the requirenents and environmental conditions
- interfserence, propagation conditions, reception conditions; these systens
20 incorporate "coding", "nodul ation" and "antenna" portions, these
portions caheaissiaft ad masPureei Janagenedi ¢igasbims enakasndderrasisable

or chestr at g5,y PtabiP8=1 1y OLgSk obg ai t IpLZAat i t he
radi o segngﬁ% ?%? ggghb? ent?fied stre ﬁ) %rogﬁgehgﬁﬂﬁﬁgﬁ%a?igﬁ? ?% t he
agents at thendddge tandhe23 rppsii svichetsystemehanappleratponshenoheebai ng t he

avail abilit of. .t dlj rvice L.Qur e, 3. revi tructure
of an I P pac 1& tﬁe?ﬁ%ﬁfﬁ%ﬁg L%%gs“gr%es\sigﬁc%e%\%ﬁééb %bgf%(%ﬁeigﬁzglaﬁj%l d coded
on the i rgiosEib3® beisgod thelidsS dfi glafiufletibnoadt asedimy, s@fviapgsnha a

‘ K ¢ P - | e : :
Rcconpani e ChobhIPe Pt bo s nER S Lle | EBRACT OF VRS0 BASKELCLS
fl ow prof i Imenegepeintesaiuced, hWOeDO8Y1b#54 3 16 PETIEP20084 0B3H1 9s not

necessarily a point-to-point 1link: it can be a satellite
system, an airport system, an IEEE 802.1l-type WiFi network,
15 an IEBEE 802.l6-type WiMax cell. A central decision member
dynamically distributes the radio resources between the
participants to the multipoint link according to the
requirements and environmental conditiong - interference,
prcpagation conditions, reception conditions; these systems
20 incorporate '"coding", '"modulation" and "antenna" portions,
these portions can be adapted and it is the radioc resocurce
manager that orchestrates this adaptation in order to obtain
the optimization of the radio segment for each identified
gstream, provide an indication, to the agents at the edge and,
25 by ricochet, to the applications, concerning the availability

of the stream handling service.

Figure 3 reviews the structure of an IP packet header, notably

the presence of a DSCP field, a field coded on the first 6
30 bits of the DS field for broadcasting services in a network

implementing Diffserv.

Generally, each information packet is accompanied with markers

or identifiers that identify 2 concepts:

1) the flow prefile to be observed,



2) the inportance in maintaining the fl ow objectives. These identifiers can
ei ther be borne by the packet header as described in the exenplary IP
version 4 packet (exanple in 5 figure 3), or be deduced at each node of the

network fram.t K reception conditions (radio qr ical, fr ency,
time s|ot3“8P%§A5§§ﬁ§§ion transnittedjﬁétmeen nodesggﬁggé%ﬁékﬁQ§F§gg wth
the packet). 10 The nethod and the systemthat are the subjects of the
invention offer notably the foll ow ng advantages: o finding and adapti ng an

optimum path ef rautendOfcabbe ifahstdieans thy qugh snieshiednet work taking
into account the resources reserved previously and the 15 inportance in

mai ntai ning the flow objectives of the streans attached to these reserved

resources, 1ddeangBht g4 e BieRERIbOLRIHLRP the opghidihe JrBSheds network
over point-to-point or mnultipoint sections or runks i n which the resources

have been rdeseribadf dn Xdet axerpdenyi fPeyessienmt( ackebsdevarpbh dngnal i ng
gives the ideptllseatspNd YLRiARPLL O LR AR dat Bne PACKRLS ¥QcRCLhe

transmtted).” > The routers used for this solution are routers that apply,
for exanpl @adkigs pereetiptresscndd tpeos ofvadipul iophédabyiremengy, | Ef@eand

I ncl uding the RSYR Qﬂgo%é"o%%%%éﬂi@gf Rv\é‘eﬁ.eﬁ'dé%eaﬁd)'é&h‘r%ﬂai?géers a
hi gher robustness because of a | oose coupling mntﬁ the control nodul e
responsi bl eviftyr theapathedtli.ng the netrics and for the reservation deci sions,
> The solution incorporates in the routing domain a new 30 dinension which
is the operational inportance. Thanks to the overall behavior, the streans
t hat have ahei ghetharhorhdncdid evpbten | thebt ane t hke nestbjsats alsife £bsour ces

O cenonocy B (B0l LR LGl pERp00 053510 i 1 -
o finding and adapting an optimum path or route for the
data sgtreams through a meshed network taking into
account the resources reserved previously and the
15 importance in maintaining the flow objectives of the
streams attached to these reserved resources,
¢ transmitting the information stream through the meshed
network over point-to-point or multipoint sections or
trunks in which the resources have been reserved for
20 this identified stream (the reservation signaling
gives the identification rules applied to the data
packets to be transmitted).
» The routers used for this solution are routers that apply,
for example, the principles and protocols published by the
25 IETF and including the RSVP and multitopology OSPF
services; the solution offers a higher robustness because
of a loose coupling with the contrel module responsible for
calculating the metrics and for the reservation decisions,
» The solution incorporates in the routing domain a new
30 dimension which is the operational importance. Thanks to
the overall behavior, the streams that have a high
importance level will obtain the most suitable resources

for a specific communication.



characterized in that it inplenments nultitopology routers, 5 each provided
with an intelligent nodule, and in that it conprises, for each router, in

conbination, at least the follow ng steps: - an accounting of the resource
requi renents_t the quantitatiyve and qualitat]yv ow ohj ectives of
the 10 acc %@3%??@%—?@ t he accounti r}é bei ng or gani%fgéggééooar/&)%?&? o the
operational inportance of the streans, - a propagation fromrouter to

router of the expressed requirenments using a switched signaling in a
topol ogy and a mapping in each routefglgiween topol ogy and 15 operati onal
inportance in order to allow for the accounting of the accepted needs, -
said intelligent nodul e uses the accounting of the accepted needs to

generate a yief i Cr&fhdd Nks HeLEAGh data 18 eLAR0IQDI £SmedRai Rylhak, 20 -
each nmultitopology router maintains routing data, with, 1in particular, the

link netricghagacearsted dpndimiadal 1y ipplenentd nmeltitgmelogpduioatand.
determ nes 4 sw Lelings (e Lor eachiiongl O%%nﬁze,eagﬂdf%t efnfan;pe used

to propagate the data streams 25 according to the swtching table

associ at ed sdmerishe, tfopol eRSE  AoubEoI 04y t¢rmbingtdeni gast etbdnE t hbepacket
header fi el '1o%iﬁgT£ﬁ?esﬁEE.t hod as clainmed in claim1, characterized in that
it 30 includes at”least the followng steps: a) hierarchically organizing
t he topol ogi e® @n rautdunging| afs,theanagethroy tregqune¢wmrts dfo nkkep t opol ogy

T N e
assi gnig resourgesptedeactreank, thése rasmuntésgbeibegnabl ergenbeedsed
:Ah”T“é‘}]e{ 'hg;' y by 1he,d3hg Pake opRbl SRR LRdspendently ol fhe dgpology to
» a propagation from router to router of the expressed
requirements using a switched signaling in a topology
and a mapping in each router between topology and
15 operational importance in order to allow for the
accounting of the accepted needs,
» said intelligent module wuses the accounting of the
accepted needs to generate a metric of links for each of
the topologies, and in that
20 » each multitopology router maintains routing data, with,
in particular, the link metrics calculated dynamically
by each intelligent module and determines a switching
table for each topology,
» each router can be used to propagate the data streams
25 according to the switching table associated with the
topology, a topology that is designated by the packet
header fields.

2 - The method as claimed in claim 1, characterized in that it
30 includes at least the following steps:
a) hierarchically organizing the topologies or routing
plans, managed by the network of multitopeology routers,
a topology being defined by independent metrics and

giving rise to an optimum route calculation,



bel ong, 5 c¢) acting on the netrics of a topology of level n-1, based on the
| ocal know edge of the resources busied by the topologies of Ievel n or of
a level higher than n, d) maintaining separate routing data for each

topol ogy and _switching tables that are al so separate for _each 10 topol ogy,
e) updatingWQﬁPQ§£}ﬁ5?58ter the routing ‘Fata by usingPCTEQF%%&ﬁ{QQﬁ§1Pouters,
an all-topology routing protocol and netrics specific to each topol ogy. 15
3 - The nethod as clainmed in one of clainms 1 or 2, characterized in that

the calcul ati @y 0fsdiRf Bt FhEohAKES tbNk@chasopnt Rkl e8stuANe Heilbhe
foll owi ng paraneters:” thé bandw dth available for the real time streans,

the link transni&gion tdel By, peed immasenbrhld &y cEhfnmedhin deekef clainms
1 to 3, charactegizeghd, n HRRLhAEHIRE FLE tﬁem@bgnﬁ% | ol queLs, g

transition fromone level to another "being protected by hysteresis
mechani sns. 25 5 befig.nethod as clainmed in one of clains 1 to 4,

characteri zed .in 1 esqQur Jmna n fgﬁﬁJi oy d. - -The
met hod gs cl aiclr)red‘llu'?griiL glaglhm 5? ‘gﬁ:ar act g?ingego}?% t a’tc’@anéé%%sfﬁ%\'/Pptgﬁgg
signaling i s useden 7the Thecatetdnowladael af nele | neadwmions] bushad abyethged in
that the network_i [ IO t wor k gl I.nt er net
protocol |IP and rﬁkgﬁgﬁqgEgygé%%%&a?aggac gtl??gggﬂllﬁ%ﬁ%ﬁgnéEVw2008/125437
19 PCT/ EP2008H053int aind kar séprtiacat rngt it dyer dororath i txerdgwcendf the
data 8 - A system{QnirgutLog dataustreapp indhe Lormal nagkets,,
characterized in at it conprises a set of nodes, € th 5 conprisrng a

mul tit ool ogy routaologyrouter having a software nodul e adapted to execute

the steps of Epe d?éa&qggasorglgégfdrouter the routing data by using,

between the routers, an all-topoleogy routing protocol

and metrics specific to each topology.

15 3 - The method as claimed in one of c¢laims 1 or 2,
characterized in that the calculation of the metric takes into
account at least one of the following parameters: the
bandwidth available for the zreal time streams, the 1link

transmission delay.

20
4 - The method as claimed in one of c¢laims 1 to 3,
characterized in that the metric is modified in levels, the
transition from one 1level to another being protected by
hysteresis mechanisms.

25

5 - The method ag claimed in one of claimse 1 to 4,

characterized in that a resource management signaling is used.

6 — The method as claimed in c¢laim 5, characterized in that an

30 RSVP-type signaling is used.

7 - The method as claimed in c¢laim 1, characterized in that
the network is a communication network supporting the Internet

protocel IP and in that the DSCP data packet field contains a



in one of claims 1 to 7. 9 - The routing systemas clained in claimS§,
characterized in 10 that the software nodule is adapted: o to maintain
routing data tables RIB that are separate for each | ogical topology and
switching tables FIB that are also separate for each | ical/}opology, o]
each routi MPP4E41€ab? e being updated By a common 1§CF28F?9ﬁf[ﬂﬁé§630I and
nmetrics specific to each topology. 10 - The systemas clained in claimS8,
characterized in that it consists of an adm nistered nmeshed network, and in

that it comnises,agents.d egat kAl sAs) efas.Afrleo et yorde, ot he 20

function of said agents being to 1 nject and/or consune the reservation
signalings in the routing system 11 - The systemas clainmed in claimS8,

charact eri 2ed i blbn tdr SURRALLS abbe LAERRCY PEALOBGEN |5 HidikRs! hat 1t
uses the 25 resource reservati on protoco VP.
characterized in that it comprises a set of nodes, each
5 comprising a multitopology router, a router having a software
module adapted to execute the steps of the method as claimed

in one of claims 1 to 7.

9 - The routing system as claimed in claim 8, characterized in
10 that the software module is adapted:

o to maintain routing data tables RIB that are separate
for each logical topology and switching tables FIB that
are also separate for each logical topology,

o each routing data table being updated by a common

15 routing protocol and metrics specific to each topology.

10 - The system ag claimed in claim 8, characterized in that
it consists of an administered meshed network, and in that it
comprises agents located at the edge of the network, the
20 function of said agents being to inject and/or consume the

regervation signalings in the routing system.

11 - The system as claimed in c¢laim 8, characterized in that
it supports the Internet protocol IP and in that it uses the

25 resource reservation protocol RSVP.



