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1 MILTI - TOPOLOGY AND MULTI - SERVI CE ROUTI NG SYSTEM The
present invention relates to a nulti-topol ogy and

mul ti-service routing system The systemis devel oped
to operate on various types o{ transport 5
subnetworks (IP, radio, etc.) and to interconnect the
services operating on these subnetworks, in a context

of us thi f ' '

net woT AT OLDL Y, AR SEHY Btk RSO Soffrem
devel oped in the past for various types of existing
switches _(circuit switch, packet switch or cells in

i 0 connedhedreseRrt inventiast relates.tp.a Mudtstopadegy and multi-service

prqt ocoIS§ are systematically dedicated to a single
AN ¥ Pe and form an integral part of the

technol Og}ﬁge%}’%%%v%gpeﬂ ) éﬁfé?afb%Wa‘f‘iDuyﬁ%% af transport

pr ot ocol e elt routi'ng nechani sms

sabmetwork® (|7, onatdi o) eto® clrah ks fivite RspinweeN tite kBAlides Bperating on
the sanme kind. 15 Currently, the devel opnents in this

thesegsylneiwerks iBya contexh e ager gnobility and aifonaegdgs forming the
] ing it possible to instantiate the routing

%%‘%ﬁ%@ﬁg one and the sane technol ogy for

di ffer enMa‘r@P@,}rﬁﬁhi@%uiiﬁg gréi%b!s%\ié‘!ﬁéé‘ﬂ o%@éfb?’é‘d fAfthe past

the quality of” service a resource reservations, of

farevariowsi type » wé existing reebiches reirouwit &wit¢hAdremket etvitch .or22lls in

The known raquting protocaols of the prior art are _
Getaedisd; megaprratiel. sl dies rewling aidieene are svstematicall

BRARale REE Bl et dy o a8 Rodth plfintelPd) LB i &flpghnology
gevelopedt forhavgiver! aeREbrROTMISE brotbbs!s NBdidridey emthet heuting

networ k addresses (nobile IF, nobility in |PV6, etc.)
gffhRaisens adihin adnetwosiol oft rafingr mgahanigmst petween networks of

U SENeKAGS on netvorks having restricted segments.

Currently, the developments in this field relate to systems based
on multi-topology routing making it possible to instantiate the routing
mechanisms of one and the same technology for different topologies, the
routing taking account of the guality of service and resource reservations, of
the routing over the mobile networks (Adhoc, etc.).

The known routing protocols of the prior art are usually incomplete
and do not take account of certain network specifics, such as mobility,
optimization of the available resources, etc. Certain studies of the prior art
have related notably to the mobility of the network addresses (mobile IP,
mobility in IPV6, etc.) and have resulted in solutions requiring the installation
of tunnels able to create inefficient stream loops on networks having
restricted segments.

Nevertheless, the protocols do not take account of the dynamic
routing required at the service level, addressing via one and the same routing
protocol various services that may have a different topology. They do not
take account of the distribution of a multi-destination stream via a distribution
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Nevert hel ess, the protocols do not take account of the
dynamic routing required at the service |evel
addressing via one and the sanme routing protoco

vari ous services that may have a different topol ogy.
They do not 30 take account of the distribution of a
nmul ti-destination streamvia a distribution 2 tree

nerated dynam cally in a. distributed nner, for each
e R Bl BB ARl " st S e T RacpBeaRaRtiance.
' t f STV carnl :
PIpese PmcehahBil CRITRE hafia) the Heithliifs Cof ih@fodttRiction of
asenviabisngartiod tver hetvaorks oh differeritiindmndl es the 5

mobility of the users and the servers, the
di stri but il B8 reptingheysiem acersdingriatthgrinvesitiosanalablyzhandles the

dj i i e r Lcal |. ' o

P 408 SRS 308 B TR R 5L S0P detnator

t BReAMS! AR adiSRIBibAPALETY gBheraldl® GidrhRhIVeAYImg to the

It responds notably to the™foll ow ng questions: on

wHistributoer Nady thec botatibe afabei users ansl the instarhankequss tapology of
bilit); and how can the cal 10. b outed fromthe i

ggl?r%%’ ré)éﬂﬂé’i’o@‘é- {ties 3 ?\%?LUH°§QP3@¢]°%'PQWPE$5 on which

T ' [ . t A

paE el B 108 dSlifithe' B, FedtfBHAIEL nidiiyend npW EfTine call

sheeameddiarg the 80aroet derdebdly the destingkorasgr/eebngervers.

I ntended for one or nore destinations taking account

of the nﬁbellnv%ti%mmh&ﬁem@ systeme ofiseviing ad skseatmbetween

*ofb{tel pBHREY EAMTRIEL o ulll. b8 i be MRyt by

15

20

25

30

050y idR #hd hEiRgTiflenBali S¥eYse oX fdre ddstinatdnLaklddaccount of the
suitable for Qgenerating for each service a rodting

t etgbdity seqlicamemts of dlo@ esersodind bbtheanativoek nodes| ahmracterized in
xSVi, 20 a server LOC is connected, for a given
service, via a service node group, SNG, to the other

}_?c?rﬁ aﬁ‘orﬁiﬂgegthili%f W& nefibhk Wrh B s YeMits Hod fECKEEH one or
more transfer gateways, xTGi, a function LOC suitable for generating
for each service a routing table used at the request of the service
modules, xSVi,

» a server LOC is connected, for a given service, via a service node
group, SNGi, to the other LOC..
A function LOC, on routing information received from another
LOCI, is for example suitable for:
» determining the real itineraries used to propagate the stream across
the network,
+ keeping up to date a database of distinct transmittal information for
each service.
A function LOCi may contain a location directory in which the user
has previously had himself registered, the directory being distributed in each

standalone unit of the network.
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LOCi, is for exanple suitable for: determning the
real itineraries used to propagate the stream across
25 the network, keeping up to date a dat abase of

di stinct transn1tta| information for each service. A
function LOC nmay contain a | Scat i on directory in

whi ch the user has preV|oust had hi nsel f registered,

Uit Cof -t hEe aveih Sl felglen b iR hnaloed it Sl Servios
ardi‘?ﬁglﬁ MR AgY¥i ﬁ@@ t%”bﬁéra?@ro\ﬁ' SQréril}ﬁJn'dnnguﬁﬁéth comprising

desi ghed to oper te on a transport

ceeqarals nodes,sHl earad dlee@ﬂed i intercdndesti heegetvites operating on
I nt erconnect the services operating on these networks
cthesanedwotscharagtegzed in tfta%ﬁrqog@@rl%ets atdaast thﬁéollowmg steps:

the service users

foll
omtnERling o senves ! Bass” st ARIPHEEANRS VALt tems o
| ocat | pRoilatde HEeloBaRbAsaNind hsbhe ESINT I thd'hetwork, the

accessibility and topol ogy informti relating t
the | i atcessibildyiang td;wiwgyermfd)mmtm xelatmgrhﬁalldbeﬂ@‘i{s exlstmg
of the various services, ating the distrjbution

tree alelEest &%W'ﬁe@%‘i‘q'g ePhlenva[ioussaryigese and

werS. e O PSR BhaBh e peeen

syst ens@ite Und Bévér@?@lbbﬁrﬁ'atﬁfnst Ring86ESunt ldTheBhBRfhtaneous
may al so conprise the follow ng steép: a service

modul edisitibutionvliss tandgtqpologyuofetr@ syateralmamd) ob tlee docatinneof the
15 destl natl ons interrogates a |ocation function
sui t ab¥¥€For generating for each service a routing

e "TTREWRAA e SEoR L MRl

Thesemwida mgodalel exSvippivisking olo evatepla stheamaite ofe xdG more

tc?esbti%a%gﬁg interrogates a location function suitable for generating for each
service a routing table that supplies, for each destination of the stream, the
next service xSVi access and relay point.

The routing table supplies for example the pair of XTG to be used
to reach this next hop.

The system and the method that are the subjects of the invention
notably have the particular feature of operating at service level.

The invention relates notably to the following functions: the
handling of the location of the service users and the communication of the
location information to all the network nodes, the recognition of the various
topologies associated with the presence of the service switching nodes
(telephony, messaging, content distribution, etc.), the generation of the route
between a source and one or more destinations taking account of the
distribution list and of the instantaneous topology of the system, and of the

location of the users.

The routing method makes it possible to effectively use networks
of which certain main data highways are restricted in bit rate (for example
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to reach this next hop. 20 The system and the nethod
that are the subjects of the invention notably have
the particular feature of operating at service |evel.
The invention relates notably,to the foll ow ng
functions: the handling of tfle 1 ocation of the
service users and the comunication of the |ocation

STBHEE SO, oty Futb S BNV il High (fiveney (UHF)
RIRSPNAE d?étnbl]ﬁoﬁ REVHCE 06 telrit 3 09 a”rﬂ@§§aqt§] {<£aRBRAIRI  account,

nmessagl ng, content dlstrl ut1on, e generati

dhetdontentutoebe biattrimead amﬂmernan@fededmlyobnnercﬂrer the restricted

aqefﬂtl nations taking account of the distribution Iist
adighways. nst ant aneous t opol ogy of the system and

of the |location of the users. so The routing mnethod

nmekes it Ipodefingse at ooefirigecand dbgaticse metogot ksharel by all the

whi ch certaln rraln dat a hi ghway s are, restrlcted in bit

r$8ndces o T Nisc i dhe ccme@uenf:% rp. awaiding thendgwelopment of a

(TRRERT e SRR bR oY) bt BARY BRTapl o gend-to-enc

nRFmRERvityS id *¢RiblisREa ACHRUBEvicd vt 0Nk edlrribP s@@networks of
distributed wll be transferred only once over

rdideneint Kindls. dat a hi ghways. 5 It defines a routi ng and

| ocati on protoc har ed services. Thi .

hos 1 he HeutTainch oSS savafing ot nheptval Biatgeman qview of
Rfo%%gf?\':igf Oht e%%Rné@Wé\Fe? tR4t "BB8S Qfot”édx?stpﬁﬂt ofRl » current
an end-to-end connectivity 1s establishe he
dmplermeniations. via carrier subnetvvorks of different

ki nds. 10_The protocol thus devel oped offers a

managemerQ her deatres @swhagyartpggs an Wer prasent dovgntionawill be

955%, SN o, g 5 o L SERCHRNARTT, 4 Mfences
lm(emplary embodiment, given for illustration purposes and being in no way
limiting, of the figures that represent:

o figure 1, an example of services having different topologies, for

example the telephony service and the messaging service,

o figure 2, an example of the architecture for routing the streams

according to the invention,

o figure 3, an example of interconnection of the components LOC via

service groups,

« figure 4, an example of a breakdown of a mobility domain.

Figure 1 shows the difference in interconnection topologies of the
service plans that can exist for two given services; for example for the
telephony service and for the messaging service. The transfer gateways are
specific for a given service.

For telephony, the service plan Py comprises for example several
modules LCC having notably the function of controlling the calls and the
multimedia, modules GTW having the function . of providing the
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nore apparent on reading the follow ng description of
an appended 15 exenpl ary enbodi nent, given for
illustration purposes and being in no way limting,
of the figures that represent:. figure ,1, an exanple
of services having different ﬁbpologies, for exanple
t he tel ephony service and the nessagi hg service,

i S o SRR ot Ui o
RGB! SoRipdrdhd C@@Qle‘iﬁéto'ﬁgﬂﬁlet Be Cﬂgﬁﬁﬁgﬂeﬁt S quality of
via service 'groups, -figuie 4, an exanple°of a

bseaiatonn tieé datarblyhwdys sfaheaioore Negvok. ThehdwvduleBE CC are for
difference in interconnection topol ogies of the 25

sexample ponsideredblo kaatheeapplication platiorg fasihe delepbery systems
f e f the. tel,ephony_ service and for the
n@éﬁé%@%ﬁ& @ﬁwp‘f\‘fﬂ% apygqf&t%?erggpé Segeipgong pecific

for a giv h&i i Vi

b conpr i oo EstagRy, sl Py Cin Rl tof BxBirbll several
noo@pbpentsdVT Gnloaviog thd furation af Ispegifiing tleafurctiandl adeptations

30 nul tjipedja, nodul es GTW having the function of
oFRSIHTEOnPT IRE EANSAOrL PE GIRRSA0RS OSH ANiNelaNERMrky Components

S Fenal e LSBT SR ces of o her

wor ks, nponént handl e t he nanagenent of

qual ity oFigus@ryiseRematitaley depresbhBhupysxarhplehef eokgstem for
networ k. The nodul es LCC are for exanple considered

t usiagt astrepp aceerding o the nvention batweeriseyrtalynodes Ni. The
SERIFRC Somniise Solkth SeRace ALLBS nalfs! REBLERY qpints. xsvi
ﬁ{raﬁszP/pggéWe{y§, *¥di Allo® eestRings @ be @n%'ﬁ%ﬂé}%tll fo BE Gdapted

avi ng function of specifying the functiona

atta pretdapacitieseqlithe dsubmetwork. tA anegolet suitabtestaghandling the
%@338%2%& @ \Aeoruéésfs ca e%t‘ﬁgtLSOCh/lssGalssnoc?a ed eithOfeact:r?gSVi of
the routing system. When a service module, xSVi, wishes to route a stream
to one or more destinations (one or more network nodes), it interrogates the
local module LOCi associated with the xSVi that supplies the next step or
next-hop information (stream routed from xSVB to xSVG) and where
necessary the information on the transfer gateways xTG to be used. During
each of the requests of the xSV, the function LOC (implemented for example
in the form of a component offering services) gives, for each destination of
the stream, the next relay hop (xSVi) of the information and the pair of xTG
(the first is the entrance gateway to the network traversed and the second is
the exit gateway) to be used to reach this next hop.
A module xSV groups together the relaying and access point
functions (for example the module xSV can include a mailbox in the case of a
messaging function).
The module LOC contains for example a location directory in
which the user has previously had himself registered, in this instance the

directory is for example distributed in each standalone unit of the network.
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10‘Fi gure 2 schematically represents an exanple of a
systemfor routing a stream according to the

i nvention between several nodes Ni. The system

conprises several service access points and rel ay

poi nts, xSVi, transfer gat ewgys, xTG allow ng the
streans to be transferred to be adapted to the

capacities of th nodul e suitabl e for

hand! | ng' TReerg 8 G (od BSSagald wiltagtiedm between
caldopfcd 8fd sE%&ral U@sﬁ%%‘s%ﬁﬁ W gBFﬁtat‘}fr\héWb ﬁ‘lé/ eb[]f?ements

routing system Wen a servi ce no
r olithee ausers eand of dhemetaorimodede e Hanctoms (OG: ( Imcatlon and
nor e, net wor k nodes it interrogates the [ ocal rmdul e

Leastings siptarahangsvithe (alewingyiintoraatianip ine decatien mixthe users

beReln Hiihafits Sof REREREIY RGN Bl g to

téﬁiftﬁé ern@atreamaéﬁsﬂ@nwerb%w@&mc@umdaﬁnese&sw &k thBevanous
requests of the xSV, the function LOC (inplenented f

esemisges. in the formof a corrponent of fering servi ces)

[ , f h des f h
TL oy honTe S83048 i BpRRatom M ek bg\?%]éhtsaﬁeeﬁ% LOCi are

fﬁ?érc&ﬁﬁ@ctfeﬂ ﬁttné?oﬁcﬂfﬁng | Sﬁ%tlﬁ%@% ¢ aqle%\ie,a;‘r;ﬂb}%(yﬂﬁected

traversed e secon e eXI

bforesgiden @er\ﬂ@@ lvidt &n SNE@X4A gropp oALOEI tHag ax&Vh directpline of sight
together the relaying and access point functions (for
elt@bpeRraseatsedaivenx®IWesn at farvige lavelaPl Bosevieet Rede group}

cihind inc R TRhP L o Shoffendl A R, 81 hibimpatan gpeived

Uhe dis@ie hat RoAMbStEd 16 sl s@hﬂ&@'rfodeegtoﬁ;ﬁr@ﬂe dritl the same
this instance the directory is for ex I'e

dsmler bOCemhayrfoeraqiarsobsakerarENGniAn itﬁmtdhmfngnaﬂmﬂktraasmitted

B BERru v & SO saeariveu by fedese Boinetlad lothis sne.
B e
(botret netwarkdnterootmewipni-inteackemipe hbde fgpdblPWENG", shown in
[ rlguorrerrzatl on: the |ocation of the users

The information thus propagated by the SNG allows each
connected component LOC to generate, for a given service, the information
routing table that is used by the requests transmitted by the service modules
xSV. This is carried out by means of known algorithms, for example of the
Distance Vector or Link State type.

The invention is used for example for putting in place a domain
structure making it possible to limit the number of items of routing information
interchanged and to control the incoming and outgoing streams of a given
network.

Such a structure has notably the advantage of defining the field of
mobility of the users and the zones in which the servers or access point xSV

can move.
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s. present in the network, and accessibility and

topol ogy information relating to all the links that

exi st between the service nodul es xSV of the various

services. To propagate the infjormation that they have,
the servers LOCi are intercorinected in the follow ng
manner: the servers LOC are interconnected 1o for a

gi ven ser i at .are

di rect é‘eﬁg‘? @%&ﬂpy %éﬁ %@?@%3@ 805”\92% Oﬂé’ta\'}\'BPﬁ network

agrtp%‘é Q/(rhf? tf@f@r‘e ﬁétmﬁbr[ﬁehphclﬁt RRRErHi® WetwolleYhWbit rate radio
e function of broadcasting an item o

| nétworkf etm) oeoéinetdorksycaritioliet eoyl Gfecamtngoterdment Bhtrmrltles.

servi ce node group. One and the sane server LOC nma

f Ehﬁ%&ﬁtwﬂ(ss@m&onm@te ARONOBIAUSTSArVIES afigas @hASA

b ehe. LERUE & teteRBhistnRaaygle DN, pakB5RN" 6 2 hobiliy
s abeERt, | srRivhichr BRIRFEBE safs exmmve iAfsevBral autonomous service

or gani Zation of the network interconnection into a
saragscAShodEn @seemblysmlt;ser\scr&)v\eiaym orfaapese ;:mmtsh(e(SV) may be

CBIAHER: St Aol eHUNBED tortgaratiasned (oo ipad causing any
E?ﬁﬂﬁﬁﬁwé’?ﬁ@wé@’ﬁmﬂﬁ[ﬁ e‘gﬁ@hl%}ﬁASﬁbl e that is used

reque ransm e servi ce nodul es

xSV. Thi sThe lQ@Cf |r&elrconhe©txednbﬁr$|\lef fatmoam ahtmbmduEServuce
for exarrpl e of Di stance Vector or Link Sta

t gfRa APl wnm)@rwhl@h the fug@teprstkO@xawr@O\fa)wﬂbum xgVithat are

Eﬁ,‘fifn%hgc? erﬁ%‘ %éée’%iﬁgtfes”gh@. ﬁs %Hgg)ﬁawtﬁmt 8ne and the

i Qémécé‘l@égﬁRSAaﬁfb kfowAnbrdll tHH OO 6P BB the dhatd ASA. The
streans of a given network. Such a structure has

neoRritgclionadeddrean s dofnadgropagajetthe afcceSSdejtles internal to the

BBt foneaBesRER-fReR a6 3edhohoveY the accassibillty of the
ASA and accordingly limit the volume of routing information interchanged
over the network. These solutions are similar to those developed for packet
networks, but they have been applied to the topologies formed by networks
at the interconnection level of the servers supplying the service.

An external network is considered-to be an autonomous service
area "ASA" by the routing system according to the invention.

| The exemplary embodiments described above address the
dynamic management of the topologies formed by service networks. They
address the networks on which a distributed management of mobility is
required (mobility of the service nodes and mobility of the service users).

The invention applies notably to the networks of which certain
main data highways are restricted in bit rate (satellite, microwave, Adhoc
network data highways, etc.), because it makes it possible to take account of
the distribution list of a content or of a message and makes it possible to
ensure that the content to be distributed will be transferred only once over the

restricted data highways.



A user nobility domain consists for exanple of various
network types (infrastructure network, high bit rate
radio network, low bit rate radio network, etc.) or
of networks controlled by different government
authorities. These networks ith fact constitute

aut ononous service areas or ASA 5 Figure 4 represents
an exanpl;Qof t he bre kdown, of donmai n

whi ch t he 188t (VEBHOR 180 (AkRDVE H%S@é%é%apr%ﬁ&{bmto end
SEERMER A i, SRIPILNY SITBERAEN IS0 O aeren

f wmcisi on that is attached to them wit hout causing any
reconfiguration by admnistration within an ASA. 10
The LOC i nterconnected by SNG form an aut ononous
service area ASA, within which the functions LOC can
nove with the xSV that are attached to them The
accessibilities and the topology within one and the
sane area ASA are known to all the LOC of one and the
same ASA. The connections between ASA do not
propagate the accessibilities internal to the 15 ASA,
but propagate to the adjacent areas ASA only the
accessibility of the ASA and accordingly limt the
vol une of routing information interchanged over the
networ k. These solutions are simlar to those

devel oped for packet networks, but they have been
applied to the topol ogies forned by networks at the

i nterconnection | evel of the servers supplying the
service. 20 An external network is considered to be an
aut ononous service area "ASA' by the routing system
according to the invention. The exenpl ary enbodi nents
descri bed above address the dynam c managenent of the
topol ogi es formed by service networks. They address
the networks on which a distributed nanagenent of
mobility is 25 required (nobility of the service nodes
and nmobility of the service users). The invention
applies notably to the networks of which certain main
data hi ghways are restricted in bit rate (satellite,

m cr onave, Adhoc



networ k data hi ghways, etc.), because it makes it
possi bl e to take account of the distribution Iist of
a content or of a nessage and nmakes it possible to 30
ensure that the content to be distributed will be
transferred only once over the restricted data
hi ghways. 8 The invention also nmakes it possible to
create an end-to-end connectivity for the service,
even if the carrier subnetwogks are of different
kinds. 9 CLAIMS I - A systen1for routing a stream
bet ween several nodes, conprising a network, the
stream being transmttedq(pLﬁ1 gource and bei ng
i ntended for one or nore %lnatlons characterized in
t hat : a node, N, of the network conprlses a service
] %sy&tﬁm’fg r{%&mtg g g{;r%gr ey e%ﬂg’evgﬁl ?eese }I’( 1'1’&}%1’1511‘15 a tngtlxjvlog( thEJ gtre m
beiat trﬁﬂ’s&ntl’eé gyesdur@fand bengiatended éormiﬁtdmrl ned¢ desAnasioms\ohiiradtarized in that:
connect ed, %f .a.given service, via a service node, to
routiny o8 g&."f‘ ?“@twet’?iéo‘?“?f&ﬁ & e Al ai med i n
claiml, nphatasiktefatenass, i intlbatwhidgedddiatibacioRriRutongg table
i nformati on recei ved fromone of the other routing
nodul es: ““ﬂéngﬁﬂH§§°ﬁ@éPVFFFWQ?ﬁﬁles used to

propagat g s¢g isdohQM afsmgﬁ@cnts&elca eftamaﬂolce abet, 1o r&nﬁighﬁauies
a dat abase of distinct transmttal information for
each service. 3 - The routing systemas clained in
2 -qlhékdﬁrhﬂg sySleR8EhiRTel #RGaimN, (HAALERRE ihariRSuk@bh | bﬁ‘ﬂ)utmg
modul es” “contains a | ocation directory 1 n which
informapiomigeei Yol dipmans P thp adieriputive Pdylesgi st ered, the
di rectpr b tcrgﬁrlle'g geagi'tiﬁérﬁrjie@ Wi QO ;'.:era%?lg hw%&@aﬁﬂa%?&%e HQ{VBrk, and
of the network.
¢ updates a database of distinct transmittal information for each service.

3 - The routing system as claimed in claim 1, characterized in that one of the routing modules
contains a location directory in which the user has previously had himself registered, the directory

being distributed in each standalone unit of the network.



