Mul titopol ogy routing nmethod and system The invention rel ates,
notably, to a nmethod and systemthat 5 nmakes it possible to determ ne
optimumroutes for transferring data streans, or information, in a
routing system conprising a nunber of multitopol ogy-type routers, and
making it possible to distribute the routes in a neshed network to

best busy tRhg,r68PUWsGes needed to handl e the streanper /3,0 /053510
invention applies, for exanple, to networks that use the Internet

protocol IP, the data being transmtted in |IP packets. The function
of an IP router is to relay an I P packet arriving at one of its
interfaces to another iMwé&iteradopaserRrtdRItPRENPY RS EYRESH on | P
address and on a switching table or Forwardi ng Infornation Base
(FIB). The switching table is constructed frominformation coll ected
by a routing protocol (identity of the adjacent nodes, state and

nmetrics of tie LhpksdicandesiLd loRaBl¥ OUld NO Wahaqt ald esyAlemO that | ed
Routing I nforpmati on Base 20;_RI B). A nultitopol ogy-ty&e router is
capabl e &f MaKEYi Hg PRSFEP AR DHETFOOR | FRF IR YR es W GFenpiRriedl
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packet is swtche it selects the switching table according ta
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therefore identified b¥dédt %OI l%/nedleog}il%;&lgr nunber. A plan is
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char acteri z&d By specific val ues of FAK metrics, i ndependent of

t hose of10t h&het hevergliansapdhiesr, e§at t exdmpiliel sStd snetworks that use the
Internet protocol IP, the data Dbeing transmitted in IP
packets.

The function of an IP router is to relay an IP packet arriving
at one of its interfaces to another inkerface based on the
15 destination IP addresz and on a switching table or Forwarding
Information Bage (FIB). The szwitching 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
tdentified by its level or order number., A plan 1is
characterized by specific wvalues of the link metries,
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



30 that such a router cal cul ates, based on routing data, as nany
switching tables as there are routing plans. In a network nmade 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

pl an bei ng %Eg&{phag%%py a characteristic regi stercgcgrébgzw%e/ofp,?gfd i

for exanple, 'in CP (Differentiated Services ol nt

its I P packet header. Alongside the OSPF (Open Shortest Path First)
routing protocol, there is thus a nmultitopol ogy OSPF routing

descri bed 5xepistestdndand rbeenpigkepubl ifshedebymdlre | ERF CREC 280B) .
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"routing pl & prior arft di scloses RUMEFOUS Foutlng and resource
managenmeht ABt AodandANBngeTeRtdE, Pelicieliedr by he IETF (RFC 4915). The
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RSVP- TE( Resour ce servati on Protocol 5Traffic Engi heering), CR-L
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possi bl got 0 ebidlidaya rﬁhyStsligM}edraﬂidn@ubDaﬂdaptl ve routing sol uti on
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Protocol), RSVP-TE (Resource Regervation Protocol:

15 Traffic Engineering), CR-LDP (Constraint-Routing Label

bistribution Protocol);

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

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

25 operatiomal importance. The requirements 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 cobjectives to be met and the

importance in maintaining these objectives throughout

the life of the stream,



> finding the optinum paths for the information streans through a

meshed network by taking into account the resources al ready reserved
on each conponent of this 30nmeshed network, > reserving resources for
identifiable streans, by taking into account both the fl ow objectives

to be net a L tance in maintajning these j !
B %érfhle/flggg?f 4 ORI9Ebh ¥R 053519

t hr oughout t the stream arbitrating the order of passage
of the streans in the event of a | ack of resources, by rerouting the

exi sting streans of |esser inportance to routes |less favorable to
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streans; handling the ormation streans I n each conponent of the

meshed n&twor k atewdrag Yo fever rads 5he deor B3Ry \Fé8e®Et he si gnal i ng

protocol. 15 Khe.inv8nLi odnkeldkRS chBnfoiBhB0d 8k QUi R d34i8ting
streans in a neshed system_char acteri zed in that it inplenents
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the resource requjrenents to _keep to , 20 the quantitativg %d
qual itative flowdhj 8etPvRs O6f THEYacHM elhSt MEHET: t RBC ad®Funtihg
bei ng ongani zed agsiArdtighd @rifinppagaticorakeimmort ance of the

streans, a propa ion fromrouter ,to router of the expresse
requi rements Uusi ]ﬁ%‘aaél\%‘%i ttg?ﬁedng‘?ﬂ?ﬁllf’ﬁgsfﬁeﬁﬂst ool G pgﬁ%f“q:a of
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order to allow for .the_accaunting of the accepted needs, sai d
intelligent m)du%é t&feglgrhacelliél%c%%r#f:ﬁ%' of the accepted needs to

generate a nmetric of links for each of 30the topologies, and in that
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meshed  system, characterized in  that it implements
multitopology routers, each provided with an intelligent
module, and in that it comprises at least the following steps:
¥ an accounting of the resource regquirements to keep to
20 the quantitative and qualitative flow objectives of the
accepted streams, the accounting being organized
according to the operational 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 wodule uses the accounting of the
accepted needs to generate a metric of links for each of
30 the topologies, and in that
» each muleitopology 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,



each nmultitopology router maintains routing data, with, in
particular, the link nmetrics cal cul ated dynam cally by each
intelligent nodul e and determnes a switching table for each
t opol ogy, > each router can be used to propagate the data streans 5

accordi ng t gyo2hesswiskehi Ng tabl e associsated w th thectopebogyesasis
topol ogy that is designated by the packet header fields. The nethod
can include at least the follow ng steps: 100 hierarchically
organi zi ng the topol ogi es or routing plans managed by the network of
nul titopol ogy rodfeP8rtiryldpol 685 berhgefeticied2byridigdpsynamtcally
metrics and giVvi Bg lasg Lac&iQReht MHEUENL end adeidral h@, & 895t @iingy
resources to each gink t hese reSfurces bei ng 15able to be used

i mmterially by tABIQHCE PACKECPRITHans, i ndependent|y of the
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mai nt ai ni ng separtapelsut iang:opel agy abhes fordesghatapabogyheanshcket
swi tching tabl es tgggr%ﬁglggso separate for each topol ogy, updating
on each router t% fouting data tables by using, between the routers,
a routing protocol common to 25all the topol ogies and netrics

specifi ¢ 10 £RChLR0LA0Y inc1upd R GRLEUIAK! POLOL.shDCdREY | C can al so

take into account one of the w ng characteristics: the bandw dth
avai | abl@ for S0hiprayaiidrallyre csorebFid'S t ke | Yool eaiiin §5i ofPwéingy.

plans managed by the network of multitopology routers, a
topology being defined by independent metrics and giving
rise 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 topolegy to which they belong,

0 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 o 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 protocel common to

25 all the topologies and metries specific to each

topclogy.

The calculation of the metric can also take into account one

of the following characteristics: 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 netric can be nodified in |levels, the transition fromone |evel
to anot her being protected by hysteresis nechanisnms. A resource
managenent signaling can be used in the nethod. This signaling can be
of RSVP type. The network is, for exanple, a comunication network

supporting tRe,ddt8ERet prot ocol IP angd in which a gefkehobd scgggbng
t he topol ogy ??\ v(/tr%lch the packet is routed is arrange(fl@n th)(EeH

field of the data packet header. 5 The invention also rel ates to a
system for routing data streanms in the formof packets, characterized
in that it Gbaprhsewrk sdis,of fApdesxamrdeh nadecewrpricstigp a network

nul ti topol 0Q¥p %&L&% £2HC e M e% 3¢bN0:2 ekt war enedule yadapted
to 10 execute the sfeps of the net'hod described previously. The
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conpri sing agemMsed 96atiad patrtheiadge Wk bhe pabuer keatibe. function of
said agents being to inject and/or consunme the reservation signalings

in the routi ng system 15 The software nodule is notably adapted to:
nmanage the ragt iingeftdmOCOlsd NkeTads tin t he s%éﬁérﬁ!mfaﬁd doheifigsadtge

reservati on protocol etermine_a netric f nk connect, t wo
nodes, 20 o g’é‘fﬁﬂs t e Fg%og?’é%soﬁeé’(‘i‘g by h‘%ﬁtﬂagtﬁ’eze r]é’an%h%ncgdlt
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The system, for example, consists of an administered meshed
network comprising agente 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 wodule is notably adapted to:
o manage tThe routing protocol internal to the system and
the rescurce reservation protoccl,
o determine a metric for a link connecting two nodes,

20 o count the resources needed to handle the streams and
negotiate wmodifications 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 switching 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



to maintain routing data tables that are separate for each | ogica

t opol ogy and switching tables that are al so 30separate for each

| ogi cal topol ogy, each routing data table RI B being updated by a
comon routing protocol collecting nmetrics specific to each topol ogy,

each sw tchiyagotphlgatt B being the resdlt of a routgcrgebotd atszens

based on data fromthe associated routing data table RIB. The
networ k supports, for exanple, the Internet protocol IP 5 and it uses
t he abovenenti oned resource_reservation protocol RSVP. Q her

characteristics SAtFHAFARAT afasedior hdal eSEMt sy SFEPEHA RS | TBEdBEe
nore apparent fraatd eadiagridhe foll owi ng 10 description wth appended
figures which represent: > figure 1. an exanple of a network in which
the invention can be applied, > figure 2: an exanple of the

i npl ement at rha aétwdik ismiypeatty,e :Ht&'t ha@:dmpB&’l,d > it guificer Eproabcol IP
exenpl ar datﬁ éructur fo% @ % W thin an |nf rimtion .
packet , FPRandl PR ot p 5 %5’68?% tSReSree reSelfvaure ]?ro oco
represents aavexanpl e used to i ntroduce certain 20 concepts used in
the present invention: 1) a routing domain 1 or adm ni stered neshed
network, 2) agents |Ic at the edge of this domain notably having the
functi on of Orheecthiamgobenl/sér c& omw ridvgntaassr ¢4t Fom nyiegaat | npentact he
routing domgip 1 Hoder tf&srsongf; reft tlﬁgoﬂonﬁéaalag aghd ni sk ey
These agents wl| notably all he entry of reans, format Them
and vmII1°|nﬁé?%ﬁﬂpﬁﬁpﬂrw%q¥eaﬁ?ﬁﬂqﬁéaf%iﬁﬁﬁsoWhtﬁhﬂ5?P¥EFQPﬁé streans. The

adm ni stration Ohé-ﬁ\;%mﬁouéﬂ NGABTRI dF 125 n8BwM kbYWl NAl R a1 edRion

initial "know edge ich will be pushed to all the
can be appl :Led

» figure 2: an example of the implementation of the
inventive method, and

15 P figure 3: an exemplary data structure for expressing,

within an information packet, flow handling performance

objectives.

Figure 1 represents an example used to introduce cextain
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

applications originating the streams.

The administration of the routing domain is an enbtity that

plans an initial "knowledge" which will be pushed to all the
3¢ compenents 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 compenents of

the domain.

3) applications 2 beyond the administrative limits of the



30 conponents of the domain. It does not have to be directly
connected to the elenments. This know edge can be enbodi ed, for
exanple, in remanent configuration files in the conponents of the
dormain. 3) applications 2 beyond the admnistrative limts of the

routing domabpeosliesief erence 1 designates a routi ngerdeaRsds fo83¥d ch
the invention is applied. The domain conprises, in this exanple, a 5
plurality of routing nodes la, transm ssion links |b between two
nodes | a, agents Ic arranged at the edge of the domain 1 between the
appl i cat i on§°geri¥r 8PP -i nf or mati on streams and routing resources
(capacity of the links, capacity of the nodes) of the domain, and
adapti ve man d,, an, 10 agent being arranged at

enent agents | t .a
routing nodrepg%f TPhEr in. I9HETPERRr BndEVS B s PO st ap Pt Tht Fhis
t hat have aineediba hangdpeieédf aheadomins toenikew) t1h Ghabidlamplle, a

service (005) .r i repents through routing domains,..Ii rticul ar the
dommi n- 10 oPHHTEH LY hE: RUBHIBOASTEE ol 1 2aneie el o petvils

i nf or mat i ontsd¢ reaies Wwai hageritbowe perfaogranse O edpevef ate dehetericed
3 and the ngp-critigcal . ti.Qn 4.. FEi h | enent s
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si gnal i ngs, rewcindasre8oRrogs H(GR&cibyi vf fohemldppbi caepbaricy afd thwat
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the topol ogies. The level of the topology is chosen according to the
i mport adke PEERMRIPARLRY rATYGROPR Ferf BIUHERE G €€t Hredopsin hr oughout

the life of rRe SESRQAce A2 SBSSIPRLOE LOWiCRBIAI ARk have a need to
handle information streams with quality of sgervice (QoS)}
requirements through routing demains, in particular the

domain 1 to which the invention isg applied.
15 The critical information streams with a flow pexrformance
objective are referenced 3 and the non-critical information

streams 4.

Figure 2 shows elements 10 at the edge of the multitopology
20 routing domain that intercept signalings, such as SIP or H.323
coming from applications, and that generate a reservation
signaling, for example of RSVP type, in one of the topologies.
The level of the topoleogy 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 maintazined by resource requests designating
objectives to be reached during a determined percentage of
time. The data streams of the sesgsion will follow an optimum
route in a topology of low importance and the calculation of
30 this route will be reviewed according to metrics that will
undergo wvariations due to the events of the topclogies of
higher importance. The route of the session may be modified
without interrupting the service offered to the applications.

This rerouting may introduce a transient deviation inm the flow



i nportance will be maintained by resource requests designating

obj ectives to be reached during a determ ned percentage of tine. The
data streans of the session will follow an optinumroute in a

t opol ogy of |ow inportance and the calculation of 30 this route wll

be reviemedg©5§ﬁgq5g93fo metrics that will undergo ¥ﬁ9@§55&ﬂ%5gg?%;o

the events e 'topol ogi es of higher inportance. e route o
session may be nodified wthout interrupting the service offered to
the applications. This rerouting may introduce a transient deviation
in the fl owchetmrtactericst,i o BUIl waihtam manactomtyct For taxampoe,

exanpl e, a p“&%@ﬁ%ugo! 86idd) 3nt €l ennane, GONVRLIFLIQR bs G t%iui%:e.
acceptabl e because of its rarity. 5 Figure 2 represents a nonlimting
exenpl ary epboebtinbde bfcause Phvidst Feityout i ng met hod. The net hod and
the system according to the invention use, notably,

mul titopol ogy-type routers. These routers conprise, for exanple, the
fol | owi n§ eFeawift & ARBYIMESI BnBonUIgRtivR PETPIMY cAbatingte 8T RFE and

keepi ng t hesgyiahhes-sahdgaherHr. each topol ogy, switching
tabl es(FI B)for each togologg,and mai nt ai ni ng them_ The routing data
t abl es are Ebﬁaﬂéﬂh%ﬁy nd e B8ystem according to the invention ~use,

notably, multitopology-type routers. These routers comprise,
for example, the following elements and functions:

10 o the routing data tables RIB and keeping these tables

separate for each topoliogy,
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 topology, each FIB is 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 multitopology 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
8i7. The last router 7s or exit router is linked to the
destination 9.

The dinventive idea is based notably on the following

30 asgsumptions:

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

topology, a switching table used by the module for relaying



a conmon routing protocol and netrics specific to each 15 topol ogy,
each FIBis the result of a route calculation specific to the

topol ogy that uses the netrics of the topology. These tables are
integrated in nultitopology routers and are not represented in the

the i nvent | PAAHGH onpr i seot o cal | server 5 |\ MRATESD PPN

router 6 or access router, whose function is explained later in the
description. The access router conmmunicates with at |east one first
mul titopol ogy emeut efoxwaréntdy dmyiher 7intal apaeddnnk i8i j tidd opusect i on

of the comuni cati tvvork T St onpri rality of
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for rel aying or war engi ne ata present in the router,
accordi ng to acsetbodoknsm FGPQlfF@@éesrévfl Itéd iSHTeES ardn ﬂ-@?ﬁéﬁ%%l ng

the states maigLal msdmmetdh%yr gﬁoya&&l&%@rﬁatﬂr@n dREQt 9£etBS VL ¢
suitable for counting t resources needed to handl e the_ streans,
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mar ked by an identifier in the data packets. This b

Y
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the system bhs'eeivesathcopﬂdl@gymgspdmumgar shed by operat i onal

LPorLange benE che” SSRER! Acel 0P O%nSRIL RED WG 1hOud i CofFTANd

streans, the flow oOf I mpér at i he operati o
i nport ance nayreoapidsd aimepiiencef lewedl s, fOJQO el?iampte possitiobelegy

define a |evel for.. Jﬁ%gr@@hiﬁé %%mm{ﬂcf] i DEARDS Qhnut mm&r Fhh¥E LJ, ow

sense) infor Mati on ST reans so cal "flash", > a level can
defined for irtmedrati@ereal tinme (in the inper ative flow sense)

i nforrnatiOnkstﬂh%agferational 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 alsc 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 sensel information streams,
» a base level can be defined for non-real time information
30 gtreams {(flow that can be delayed).
The number of levels ig determined, for example, according to
the target application.
The applications that generate the real time streams involve

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



25 > a level can also be defined for real tine urgent (in the
critical flow sense) information streans, > a |level can be defined
for real tine routine (in the normal inportance flow sense)

i nformation strearns, > a base | evel can be defined for non-real

time inforngbhess AQskseans (flow that gan be del ayegyr/eEhgodEber s of
| evel s is determ ned, for exanple, according to the target

application. The applications that generate the real tine streans
i nvol ve agents |Ic (figure 1) situated at the edge of the network that
are responsifBRe FOPPALPIaLiINg t Helr@sdtd cFNeesEPFATEn AEFHOGlon

Wi thin the apph@Pr i &l€nitOPHOIYpppe0stl NPoAl s QRepAIIRNAe the
i nportance |l evel of the stream _The resource reservation is

propagat ed CREBUGIEhe RFE2BTe f¥el Helf@BriZERat is, through the
routi ng nodeseofedduecéaraietvatibrl he prdapalsiedntrbodt ane, cbroomtt BRe

source tQ the _destinatjon each hop, the pat resent in the
swi t chi ng tgﬁF‘éO%%r(Fggbohéd’i ??S‘rf"ﬂ)g ﬁgeoﬁg?%goﬁggeéjr?%ogggn T E B f or
t he resourceheesemkiatli endt falismsssioom thel sonetdho ithel dpbeimantied, 10

by each router t Ls_part,__of f t.he wor. soQf re
or intelli ggﬁt %r%c ul Igggéso%}eat B%&\?\n tcpﬁ:regarg% rﬁ?ﬂ t??%poﬁ“}éaf/ﬂr}l&t gPLY‘@
peri odi cal | godetsmonilines the tYheopwmerkbiriefl riswourees: blevedd fH3r t hee

streans aCC?QEﬁng ??FEQP\réﬁifoBeEFﬁstQE{éﬁ.i gﬁgécg d 20C el R¥ELEeq

that is, for t erent 15 topol ogles, culates a lin
metric flr &HctrBT reneex dpek ot @8rt Trfe thof eoker ef sHpMEsvorlt- a

sufficientl yybi afbRacte the St@ha3EQ RSt t RAkoLNR HI MR GONSLANt
of the overal]l systemis good, in relation to the average |life of the

sessi ons. TRELGHEPLAEY FPUEET tRFE 1REEFHIY detradeges fidie BRERAIITEOR20F on
the fol | ow rgsPiddegi Puesed phepanat Eorefls tdeepBdd | LorsPat fdiFrfeeent
t opol ogy for exanpl e.takes into account tp%fresources rese@égﬁg t:the

streans con9BYERFISAL he "PoPEi V6 S st FPREI yohi JREr GiSer
i nportanse, tapoldigecal anbatdadnudteshes neink cme@arical 8o tedod | ¢t Othe

account: the.bendui.dt Mavabbable Saktdle 163l LeFRebie9 eg fEcl! Nk
the states to ensure that the time constant of the overall
gystem is good, in relation to the average 1life of the
cessions. 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



the metric changes by level. The transition fromone |evel to another
is protected by hysteresis nmechani sns that contribute 30 to the
stability of the netric and therefore the routing decisions
therefrom The inventive nmethod executes, for exanple, the follow ng

steps: > hi gbgﬁmﬁghgy organi zi ng topgl ogi es that §&fyek8ooa/053510
superinposed wthin one and the sane nultitopology router, a topol ogy

bei ng defined by independent netrics and giving rise to an opti num
route calculation, a superinposition being a use of a single physical
5t opol ogy, dedugtparirphesd esdlReres dygsi el i rFbeackrreopaHoEAr-eeATY he

resources assi gnggdydq-t Be -BhyRiSALi APk OAed BFt iMpRRade RLELSS
of a topology of level n-1, based . on the Focal know edge
of the resources®MsiPeUiny Ehee 16PoF oPPIESIET FRNEl RiSPIdFITevet

hi gher than n, pRbdtiAbBENEcREPBEME OULEBY &at a t ahhgse f hygaskn

| ogi cal topology and switching tables, also separate, for each

| ogi cal fopol ogyFerelosy. updating the routing data tables RI B using
a common 15rouytin rotocol and netrics specific to each topol ogy.
The control i it cRFRIFETES noRfuIE EarF o CRPRFLA™ 5550 (98617 D% THaRaGHs
when the |inks betygaresudddibapd| @gyhe autyeisanrpblbdyt,poi nt i nks. A
representative exanple is that of links 20 relayed by satellite in
whi ch a set of» nagkeingawe ahé mhurécs| ¢t inttepedomnecifedeusl ng1t, hdased

satellite relay. A dynam ¢ .shar| of t radi o resqurces ween al |
of these nodes iS then %%ccﬁ%egfﬁg?%i@ebyoieﬁhgdi*c?s?‘élgcc?%r gégﬁ%%gég\érghv&li ch
di stribufes the temhlopgiescfr desel mavtrenbddyel heliamelbttilpoi nt |ink as

and when

» maintaining separate routing data tables for each
logical topology and switching tables, also separvate,

for each logical topology,

» updating the routing data tables RIB using a common

15 routing protocol and wetrice specific to each topology.

The control intelligent module can be linked to a resource
manager when the links between multitopeology 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 zradio rescurces between all of these nodes 1is 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 radio resource manager enables each
of the intelligent modules associated with the multitcopclogy
routers linked by a multipoint link to know the zremaining
available capacity of the multipoint 1link and how the
30 occupancy of this link is distributed by operational
importance.
The resource management signaling packets contain, for

example, the identification of the flow objectives and the



25 required by each of the nodes. The relationship between the
control nodules and this radi o resource manager enabl es each of the
intelligent nodul es associated with the nultitopol ogy routers |inked
by a nultipoint link to know the remnai ning avail abl e capacity of the
mul ti poi nt Mb?& #ndshow the 30 occupancy of this |Iﬂ&v@§296§hﬁggy§ed
by operational 1 nportance. The resource managenent signaling packets
contain, for exanple, the identification of the flow objectives and
the identification of the i nportance in maintaining these objectives
during the Kideetigficatson eapd THies iiwportammse i bifjadatekniwst h these
topol ogy (Cgﬁgé’@éz‘gfe’sz%ﬂrpﬂ MBLd | CiSrel N AT &, RBRCT ThEs t OrddrkaRNET 15

whi ch the data packets nust be 5 transmtted. The data packets carry

in their hedddectad ividhcat itorotaabl (chgreeteayPag Wt RPTFi&St 5pat ogye

Thi's indi CatsEeelflsc presenty foferexanphe, the aa§1£ae<:|pfalc:ﬁe:fg elyghsPSCRe of
t he data packet that is coded as follows, for exanple "101001"

for the Papitd*REWittedm THe 28002 t BRSFYGy, C3OFY * 19100647 oheadse  an

i medi at e reahiéddi®nt OR@LBUNg  relaylfdO0ldichir tde uds;gﬁagystream
"101100" for the routine rea

real tine taopagl ogy, L, ti

Use of 1P veRSHGEtEmof f cPEsiRiier 515 SRIPLP onlt MESFGIEH o4 Bce o)
codi ng t hesert opoldagy paeti fhar 4s ddiddnaa Mminewgenirakxaade; t he
topol ogy identifiers can al so be _deduced by ach rout(ir fromthe

packet recefti orPi@8hdi%IFohke (rfalPéaLPé‘??éytl‘f“?r{é 8FRY *9BPLOYY The streans
transm tjped,overy1bher tRROLRYI @R 42 keRl dimZerbdDWgob] ectives are
handl ed via the |l ow |l atency queue and 20 obtain the sane | evel of

qual i ty, re@arthod8ilbfforhehepagant criakan it Shee @88bedvated with
them The exenplaty,syst %eghgs%%éi%edreaa %u%““cgggl erates, for

exanpl e, in the manner descr e us rm nal
Use of IP version 6 offers numercus additiocnal 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 low-latency gqueue and

20 obtain the same level 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 wuser 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 validating a level of operational
importance of the communication from the initial request
from the uger and its authorized prercgatives

» transmit the signaling to the server which connects the



25 notably has the function of managi ng the signaling protocol and
the nedia streans (stream | represented by a dotted line in figure
2). The server 5 (agent) is adapted to: > check the access rights
froma directory database and, if 30 necessary, after checking the

identity angoém/%gmti city of the user, and val iﬁ?ﬁ/%@ﬂo@q/'a%‘!@is oI
a

operational Inportance of the communication fromthe initi reques
fromthe user and its authorized prerogatives > transmt the
signaling to the server which connects the caller taking into
account the calaléetstilopat iiono( acrowst | the crieraselobeioasdartews
reservation orht)he t opol ogy concerned (arrows I11) 5 > check the
behavi or of the access router (checking the authorization to send a
stream che&kigegerdiee DSEPrasicAgreverivat hen vl Gee corpod opy ebinrgrned t he
chosen topol ogy,, . g§t€ )| f @ comunication is preenpted, then the
server asks the router go mark the stream "best effort”, until

anot her i0r &ssireck rtdserhedievoor r efuddte | acqepansivvteed (Sheckiasf uttsy .

The access 1 oulefodfrdeS oh €8H00SHDL £ 15t 205ARP! dhediQhy e Ad@Ntdbkiddg
the RSVP packets over the appropriate topology to the destination, 15
> ensuring the&ifd| Big valpe| RrigFPeRding bP thfe chaesn Sopelrfy aBEBridi ng

to what is reaqy redoh@inidditSol £ OlhBBEn, HERM khBOsdRRrPaSKkEt enOf a
mul timedi a-type stream for exanple, with the correct DSCP, in_ order
to ensure that™Phts §Pr @FFEwtPe FETERRNSRPTE eBE A/ t HEELHE gRpOther

t opol ogyo and 2@wbhtcdisS@stheatSanerdebe Bs trhfsMIVRIgeNRI=ak el 19y t he
server.

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

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

15 » ensuring the relative zrelay 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 topology and

20 will use the s=same route as the RSVP generated by the
server.

A multitopology router, associated with an intelligernt module

generating the link metrics, mnotably has the following

functions:

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

» balancing the loads on the topologies through the decisions
of the intelligent wmodule which dynamically modifieg 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



A mul titopol ogy router, associated wth an intelligent nodul e
generating the link netrics, notably has the follow ng functions: 25
> keeping the routing database up to date for each topol ogy
configured in the system in particular, the netrics specific to the

t opol ogy, [of e | oads on the _topol ogies t
deci si ons o?g%%/#gg‘leﬁt?i gent nodul e which dynam carﬁ(@rgrg%ﬁhﬁg?%]hge

30link nmetrics in each router taking into account, for exanple: |ink
characteristics (latency, reliability, etc.), resources reserved by
hi gher oper at isstiathjirg oablée €%, actralasne twithgthdeogeackiatlsi, according to
t he appr oprgate SW t chi ng table in Aaccor dagce eM t{‘? t he SDsg? 1f1i elg, >
managi ng r eSoldPERITES HRTEFTh “GRoF e PuRRs ™07 FEBFF oS B ¢R%° ©
networ k for théestetsant foomhehettesaesfrom thd>usmmagi ng preenpti on of
t he user stgeans_according tao 5stand RFC 3181, far ex l, >
managi ng st%p-“ﬁ?ggjt%qp PEF%mﬁtﬁﬁnaccggc:rgl&%g Tt hégﬁ?“FSe?g&%lgg to
(differenti at esttasdand &&S)3JHLU, nEopleemmplde real tine nmultinedi a

streans areytranspitied throu the o at ency..queuye. I
context of an maaﬁg%n t%ltoe -IFD '%peﬁet%rayﬁ%ppgg?gdﬁggt lﬁ% Itégprugf %g%l_v
usi ng the resoddiEteraasernved i oreRIVPs) t herimtipddsaccoheli ngealo t hine
i nvention operat 1Al EXA0R Srel ;rapper ar ;:dilgqve_rlg{':g%%l oW.
15 The net hod Irtﬁlaggrgedlclntg account -t Fllefgulg'sﬁrr%or'tggnclélq{%1 keeping to t
stream f| ow ol§ju€e€i ves, and it assigns a topol ogy, characterized by
metricsyyhat are specific to it, to each |evel of operational

i nportance, and a value for the DSCP field in the packet header. In
this way, tFe g SpPReHofuld® 2OPW FAtigBein g citdionl POPRFEINg the
informati gﬂlﬁoﬁkai:cﬂﬁiih | dnd hasﬂfgCPtl fhd ekd_s%@c%\év: ﬁers!&kggtﬁoahblmvy, the
corresponding to the given topgl ogy, said table indicating the npst
FT oot o pREHIFDSCPERU 19 Hoien RERE I TR RS 1B (1OCTEIe, TP

the manner described hereinbelow.

and

15 The method takes into account the importance in keeping to the
stream flow objectives, and it assigns a topology,
characterized by metrice that are specific to it, to each
level of operaticnal importance, and a value 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
characterigtics.

The resource reservation level is used Dby 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
topoloegy, the intelligent software updates the local
configuration parameters of the multitopology router and the

routing protocol will take account of the new metric wvalues,



Resource reservation is based, for exanple, on the standard 25 RSVP
signaling or any other signaling having the sane characteristics. The
resource reservation level is used by the intelligent nodul e which
cal cul ates, for a given topology, the netric of each Iink according
to the rese o) e for streans transm tted, Qv [ r

| evel topol @eé?&edss./qg\#%? havi ng cal cul glged t he mtr%ﬁégg%i&ﬁloghgw
assigned to a topology, the intelligent software updates the | ocal
configuration paranmeters of the nultitopology router and the routing
prot ocol wi Wilk dkeadcoourrhesd tdisencwe mber pitherakgessrs, wiitedilyabeast

t hese val ue o] t ers, ~dir |y f.Qrq: I r e ted
by one hop gl}léiﬂél r%é:gt P)g/lg?foa%létrdh%?ngg% %t%rntl%déggglf?ﬁg, %ih? Hets
necessary, #iistpdatmesntere aadt cifi mpceagrny, StThedases ofthew FESebiee
managenent signaling makes it possible notably to provide a know edge
of the requirenment to be handled to the transm ssion systens in order
for thenfto be able to optim ze their transni ssion service, this
optim zati ofpd0yROSsH Bl VelBitG: Fa6hGid:ac0% i gRLIAL mARes Oft GRELNBIe Of
ant enna processing. This touches on the concept of radi o resource
manager i nt PBERIIY FRr BF bW *ﬁ@ﬂ?%‘?sn‘?%s?%ﬁ SHIEHATTE nd Pe
necessari | ynan@i@idnteot @pOt PéndniiBkion tsyeABmbein saded! lfcke tRyst €N ban
airport system an |EEE 80% 11-t%/cge W Fi. network g}%%an | EEE

802. 16-t ype® WM EBFI™2R ERAYT SFoBELIEI6N TEAVHEF: dyifanPRETryatton

di stri bub espbéeigdibaing souedsebef westulhbopardfi cogamg,s ¢fo anhenna

mul tipoi nt ]ink according. to fhe. s equi Eﬁé‘eg&fce%@d GVIIQAMENLR] e
condi ti ons PFYRtETEr ence’ propagation conditions, reception

condi ti ons; mifrere systaivse@Chinsdobpbrat &he codingyissiompays e éA" nethd
‘antenna® paLidQns. 11% hﬁse%&%t.w%ia@n neyadapt echande i & isilhe;fadio
resour ce manager tﬁa orchestrates this adaptation in order to obtain
t he opti nmi zar$om -ofant RErPeh FY§ERFeMm™ fBEEc R Y d&nPe f VD SeFUaHf

provi dejan pndigaki @fz. i tBe a@RRtScal1lhe edgerandieABibY hkepehet,
to the application concerning the_ avail abi | :gzlta%o of the stream

S .
handl i ng sefYBa cafl{urd SEribNisns thhe SR Gct Weean YeMEaRkethe
header, not %Ql‘b&dib@n@é esencecy auDBGR frtel dink f hetatasadedton the
first 6 30 bits, of the DS field for br(ladcas J ng_services ifn a
net wor k i rrpF%‘HE’rﬁef“ﬁﬁtﬁ fapgler?;}\rlronmenta conditions - 1nterlierence,

propagation conditions, reception conditions; these systems

20 incorporate Ycoding', ‘modulation" and "antenna" portions,
these portions can be adapted and it is the radioc rescurce
manager that orchestrates this adaptation in order to obtain
the optimization of the radio segment for each identified
gtream, 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 profile to be observed,



General ly, each information packet is acconpanied with markers or
identifiers that identify 2 concepts: 1) the flow profile to be
observed, 2) the inportance in maintaining the flow objectives.
These identifiers can either be borne by the packet header as

descri bed iﬁoé&ﬁg@é?ﬁ?}ary | P version 4 packet (exa /%PEQ%Q@ggggge
cket

3), or be deduced at each node of the network fromthe pa

reception conditions (radio or optical frequency, tinme slot, or
information transmtted between nodes and correlated with the
packet). 10 Tie rmdthtrbatdntdasysinipihag tiree flgle dibretiss-of t he
invention offer notably the follow ng advantages: o finding and
adapting an optimum path or route for the data streans through a
meshed net wBkr&s% didengifif®e 8@ otiherhbe reyd6r BEsthe serlel GE 0B y

and the 15i gpost;aRae ik Rl REBLMI NG e Jeh@¥6:0D) ephinerS @kakPfe in
streans attached to these reserved resources, 0 transnlttlggﬁthe

i nf or mat ¥ onTEFFEAR t hPolfh SERECSR Sre G2RRITRTCK CBVEIE PEENPEYR FXPBI Rbe or

mul tipoi nt pgekd0R%ceptidnliadi Ml ghadhe drespulieas thayeegentime
reserved for_20 this_identified stnean%(the reservatiog s%gpﬁliqg
gi ves the i 8bRt4 fcarf B APEs PEFHITEESTE PEHES At A FalRBt LA G BES
transm ttedyitl> theepsicekdter.s used for this solution are routers that
apply, for exanple, the principles and protocols published by the 25
| ETF and including the RSVP and nul titopol ogy OSPF services; the

sol uti ono of fee s methodhendr glest nessmbedatseamef ©hd oeskjccyaplaigtist h

t he controligagﬂggg{gﬁgﬁgﬁgg#ﬁﬁigﬁeqﬂhﬁghg%%@gvg trics and for

the reservation i sl sol ution i‘hcorporates in the routing
domai n a new 30¢ dfinshsdomduAdeiRting tate APHET iLGEEl OF npteades. the

Thanks to the overald, bghawi@r cdR8g8! eatEsbhatnhaysr a chkly  into
i nportance level wll obtain the nost suitable resources for a
specific conmuni c @S/t the resources reserved previously and the

15 importance in maintaining the flow objectives of the
streams attached to these reserved resources,

o trangmitting 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 loosge coupling with the control module responsible for

calculating the wmetrics and for the reservation decisiong,
» The golution 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.



17 Cains 1 - A nethod of routing data streans in a neshed system
characterized in that it inplenments nmultitopology 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 requirenmentl’d to keep to the quantitative
and qualitative flow objectives of the 10accepted streans, the
accounting being organi zed according to the operational inportance of
the streams, ). a propagation fromreulgs to router of the expressed
requirenments using a swtched signaling in a topology and a mappi ng
in each router between topol ogy and 15operational inportance in order

to allow for they agagidat g0 Ruchhe aseepbetaipeds, a Saddheldntigkkgent
nodul e uses the accounting of the accepted needs togenerate a netric

of |inks fofh@arestzehel opBRbgites, IMRATSH 5t Y1 E36P¥el Touters,
mul titopgl ogick opieFideEl NiiadhnSad OolideNgigkain, mydille, idhdpadd | chdtar it t he

l'ink metri |.cul at d ically by, h intelli t dul d
et or m nes. SSREER nd F B OV UERER C8pCTeBy = it Touble tar e

used to propebpdwenghsecegat:a streams 25 according to the switching
tabl e assoct abed yi L AEAOPSEoBs . IRRLODatNANh, e D) o8, DY
the quantitative and cqualitative flow objectives of the
10 accepted streams, the accounting being organized
according to the operational ilmportance of the streams,

» a propagation from router to router of the expressed
requirements using a switched signaling in a topology
and a mapping in each router between topolegy and

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

» gaid intelligent module uses 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 ryouter can be used to propagate the data streams

25 according te the switching table associated with the
topology, a topology that is designated by the packet
header fields; and

in that it includes at least the following steps:

a} hierarchically organizing the topoleogies or routing

30 plans, managed by the network of multitopology routers,

a topology being defined by independent metrics and
giving rise to an optimum route calculatiomn,

b) aséigning resources to each link, these resources being

able to be wused immaterially by the data packet

8 #



inthat it includes at |least the follow ng steps: a)

hi erarchi cal |y organi zi ng the topol ogi es or routing 30plans, managed
by the network of multitopol ogy routers, a topology being defined by
i ndependent netrics and giving rise to an optimumroute cal cul ati on,
b) assigning resources to each link, t¥ese resources being able to be
used immaterially by the data packet 18 streamns, independently of
the topol ogy to which they belong, c) acting on the netrics of a

topol ogy of Ievel s&émsbaiﬁéegh&eaewoegl tisz;lo‘eﬁo vOfe d NgibRS QUEGES
busi ed by the 5togo|og|es of Tevel n or of a ev i gher than n, d)

mai nt ai ni ng separ&®¥™Eouti ng data for each topology and smntchlng

tables that arg aé@tgn@esﬁr@{eena‘eeh@aa@i LOPEY ARy of EevidRdati ng)a@ed
each router the routing data by usin 10bet ween the routers

al | -topol ogy rout PRgEHT HOGED! ¥BAHS98Fr PEs FEDEFIAUECED Bt %o%ay

2 - The gethod ast&pdlionkss idt 08€eDMm ak%m 1ev@h&j‘1@ﬁéﬂrﬂhéﬁdnj n that
the calculation of the.netric takes |nh un I ﬁ %@ one ﬁe
the fol | owi ng Par FEt-EFE+ G FEPBARTM T négfla &b 8rf%arc TeR i
streans, the |inks¥iahsngssiabledel @t 3are Thd spet hmhmeclﬁmmsdar:n
one of clains 1 tgméﬂogggracterized in that the nmetric is nodified in

| evel s, the
e} updating on each router the vrouting data by using,

10 between the routers, an all-topeology routing protocol

and metrics specific to each topology.

2 - The method as claimed in one of claims 1, characterized in
that the calculation of the metric takes into account at least
15 one of the following parameters: the bandwidth available for

the real time streams, the link transmission delay.

3 - The method as claimed in one of claimse 1 to 2,
characterized in that the metric is modified in levels, the
20 transition from one level to another being protected by

hysteresis mechanisms.

4 - The method as claimed in one of claims 1 to 3,

characterized in that a resource management signaling is used.
25

S — The method as claimed in claim 4, characterized in that an

RSVP-type signaling is used.

6 - The method as claimed in claim 1, characterized in that
30 the network is a communication network supporting the Intermet
protocel IP and in that the DSCP data packet field contains a

marker indicating the operational importance of the data.

7 -~ A system for routing data streams in the form of packets,



20 transition fromone | evel to another being protected by hysteresis
mechani sms. 4 - The nmethod as clainmed in one of clains 1 to 3,
characterized in that a resource managenent signaling is used. 25 5 -
The nethod as claimed in claim4, characterized in that an RSVP-type
signaling is used. 6 - The nethod as cfdimed in claim1,
characterized in that 30 the network is a comuni cati on network
supporting the Internet protocol IP and in that the DSCP data packet
field contaidisract@dikes iRdi eedd Nget RemppRteat | Hnakti ngForianee ofaduhe
data. 19 characterized in that it conprises a set of nodes, gach
conpri si ng FHWEFLFIBHE B‘Ligtlrtcﬁﬁ"f’é??yar Ger® ERAYNGG 35601 RafR*HEHS e
adapted to exseUteadditedt epSedcurhe thet Mthsasfckhe neekliod enecbiimed
clainms 1 to 6. 5 : '{he rgu%i ng system as clainmed in claim?7,
characteri zed' PRStHaf tH sofPware nodule is adapted: o to maintain
routing data tables RIB that are separate for each | ogical topology
and sw tchi t Bt Oar e,-al o] I

opol 0ay. 0 SacATt UL dUEh T b S Be Y Ihareh Ty ATASResRA NN ng
prot ocol andhwkt the sofpexid module dachdempel:ogy. 9 - The system as
clained in clajmg, (Gharact erdz8dyi Bathataltesl 2180038t 38 s8Barate
adm ni stered neshed network, and Tn that 1t conprises agents I ocated
at the edge of tHerneeslbricgicht tenrdrEpnasd wditahigemedlpei REp tigat
inject agd/or consune dNgepLaftley 8bi Ahch QS?i'd_aﬂg§oﬁ>c5kdgE}? routing
system 20 10 - The systemas clained in claim7, characterized in
that it suppor®s°ERB HPEERSt d58ct APIEP BRidS nuidaded tPYiséds Feren

resourve reservatrbQpif @keestolREWR. metrics specific to each topology.

9 - The system as claimed in claim 7, characterized in that it
15 consists of an administered meshed network, and in that it
comprises 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.

200 10 ~ The system as claimed in claim 7, characterized in that
it supports the Internet proctol IP and in that it uses the

resourve reservation protocol RSVP,



