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1 MILLTI-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 typeslof transport 5
subnetworks (IP, radio, etc.) and to interconnect the

of L HBETRPOPHLSEY M I SHRGE RoLTNG SR R =

net wor ks. Many dynam c routing protocols have been
devel opeﬂal n the ast for various t% pes of existing
e

swi t ches! T PrEsENt g%“tOEHe'abea“c“r@e%mé% plogy apd multi- swv'ce

tr@utﬁ%rgw yRfdhed node, router, etc.). These routing
prot 6col s are systemati caI |y dedicated to a single

net wor k Tlypeysiend i¢ develaped ti eperale gravariafs types of transport

echnol devel oped fqr, a en wor k.. These ..
SHEPARERE U oL ! el o oo tbarctiicsh i ating, g
ﬂ@s@édﬁneﬂﬁork@uﬁnl A gofeshany sersmbsiliesiy Bﬁthkﬁmﬂfnﬁ the
the sane kind. 15 Currently, the dével opnments in this

BPRICE NRIVAEKE- to systems based on nulti-topol ogy
routing fraky %érﬁm%@lﬁiqﬁbr%t&c%ls‘ ﬁ%%énaﬂeﬁreﬂg)r@driﬁ"rﬁé Pkt

mechani sns o one an sanme technol o
torfviagioes types b leaigting switttees (cocuii svgtdha baciget awicupt celfs in

th [ f t

EREGHE] ke raitely 1, ARFes Tt Biot R B SEtEmfiayy
tbegickreavo arsmtlé ﬁ@ter@ty@@Qinﬁ fofm A entegraPpardbt tharechnology
usual I%dlnco npl ete and do not take account of certajn

Aeyslerdd dple@i Bives, najerk. akhassbpratespls deperibe 2dberoruwing
Hb%hamemls%&rﬁn ECRANOAC r r&tjtﬁ'g E@Eﬁeﬁhﬂnébame%ﬁ ﬁémyk% of

prior art have related notably to t mobi ity o
Het s@n& kinddr esses (nobile IP, mobility in | PV6, etc. )

o oY L o CAGTRLRAN T 5 Bl W By e
shr gaifti-lopolegy oroutiet woakingh #tv pogsible est rinstamtthts ethoe rduting”
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 (mobite P,
mobility in IPV6, etc.) and have resulted in solutions requiring the installation
of tunnels able to creaté 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 muiti-destination stream via a distribution
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Nevert hel ess, the protocols do not take account of the
dynami c routing required at the service level,
addressing via one and the sane routing protoco
various services that may h2ve a different topol ogy.
They do not 30 take account of the distribution of a
mul ti-destination streamvia a distribution 2 tree

géprganasatedytvaamically jn a disiiyied mapuerdar aagihatreanninsiancs:
STRERMPLARNE. do TGS HaRBENHY PBoids NF MBRAhRdiBR of
probl'ens”of ' nterconnecti on of 'services carried over
nedrwoeksaraed dvéf reateoiksiof different kimds.out i ng system
according to the invention notahly handles the 5

Tobi |ty 108 TPHENG RSN FPIEAG 1§ &%I_@V%n,ﬂom@tagv handles the
dngbility Ditth@séls drivetnBehiorslagd HRAHUABN of tHeAIRi-YdsBnation
distribution trees generated dynam cally according to
tHeamsi oia i disiribdtion iteges gererpiscadyoamistlly rrecaring tanthe

t d ar p y carri

| EbARE R DERAY isBls phlied Aalrckindfk 4oy of
Whig @Frrie$ ;aemmrashdamspb@dﬂmablﬂam thenislIdeing Qmegt&?ws( os wrt]wich
mobi | it an ow.can the ca 10 he.route romthe
St¥ash OB Pestpating Be Srachad et deatiy B S G e Gal
el defdh o &lad Séwéptoﬁhé)zi@&tﬁl&!i@rﬁ sEMHE bigbrierst r eam
bet ween _several nodes, N, conprising a network, the
st r eam béh@dnyanding metatesdichg wystesdy of deutiisd abiraagn between
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resuvasy dn chineleg intefideddot ené zethorendestibatidret taking acoolent oNthe
of t.he network.conprises a seryvice dul XSVi .. ane, .
Spobif At Rlete s e BER DG e FEuTi s, idaptenasd in

spatt abl e for generating for each service a routing
tabl e used at the request of the service nodules,
xS\, azdea Nieohibe NetIDTk LORPRes Ae®rvied Masiuls, v&Yi, one or

60 S oo NS BRI R SOt et g
f r om fovoedndr 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 LOCI.
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 database of
distinct transmttal informgfion for each service. A
function LOC may contain a location directory in

whi ch the user has previously had hinself registered,
t he di r ecltwr jnvbeiiory affiosteldiésited multiedpblogParslt mutiedervies
unit, of the n tvvorE 3 The invention also relates taq

aHiingi methisd| W§iBNgAd rmAerate Lt 9.t@@SP%ﬁUH@ewmsampﬂsmg
desigineAoddd, MehRd %leé’lgn@d [T ‘Prﬁérleeﬁr‘iec? q@@%&w&% operating on

conpri si ng sever al NI, and desi gnhe
i Hesedetwgks charactesred metbatob@rapnseg apleast ﬂfneéeilqvemgwaieks
characterize S_at

ced .
£ o *ovPREITEr dh SaS} piserd i kaFbuflnaiBoy LB igms of

C oMU Ninfdtniatién: Vel Rdatidrt eMihdfuselsnprysBRL irPMhe tle@work, the
| ocation of the users present in the network, the

accessaseFiblityaandl tapploy dyformatanietation te all4be figkg exiging
the |ifkgeEx it ddidce REIIRE IS Bt me \éh&ﬁseg'%%lags XSVi

of the various services, generating t stribution
tree am*remtaﬁgewhevwsmmncm rreaasbetiated with a Mreaoubeteeanc

| destinat t gki t of t
et anoHEo RS SRR PRI IPKPOAREoRD) BgyNRTBRRoLS

syst engigfdutitdn ih@anbaeasiben oPthet ftert 3Rl f HE fodEREM @ the
may al so conprise the follow ng step: a service

nodul e4S€&&EVi, wishing to route a streamto one or nore

|5 desti 'n%‘tﬁoéj Hﬁas/raﬂﬁgz?cﬁn‘-?ﬁns% thQ‘Fc%MHb dibpetion

sui table generati ng eac servite a routing
tab$@‘vicaamoslubplx83‘él wishingateh rdetst lanatream ¢&F oriee or more

AP o BBl e KR SE e Wt Bl B
t serbiee Usdting 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 notabdy to the foll ow ng
functions: the handling of the Iocation of the

servi ce users and the communi cation of the |ocation

isatediterdink® rivary high freguenest (Wbitk linlstiadira tigh freaerney t{LbIT)

hg vaLi: l.0gi [ . W
S DR SUR By ORSUAGEED: 2 R EA okl oo
tessageniglo heodiskibutedi witl hiebdristerrededrdy bncé lbeegido eesttictod
of . the route between a source and one or nore
qaa R ns t aki ng account of the distribution Iist

and of the instantaneous topology of the system and
of the It JeIPE®HN oPoUliMG ANkl jacatian Wﬁ'@cpb@ﬁﬁfﬁjj wit flbdhe
it kb | vel
SRt JROTRS e bhePolBfic KF olthy 66 MveRornt qf 2
pettecql f for  eachhHeevide. Byt eidanseol ithiks proteso), kinglend-to-end

POV it SebisreB Rt i boQieybl HEAERY slorghapes of
gifesR@Rings. t aken into account, the content to be

distributed will be transferred only once over the
restrictE® Rietegohthyisnalpyeloped (oftess | fe@agagnentn yiewn @f

baRickiaey PLO! 8G0keSN@yerd iRt Aldes! Nfor RIsY! S thelNexdrent
has the ‘consequence of avoiding the devel opnment of a
iprRiementatibns. each service. By means of this protocol,

o e RSN bl S BELSBRE PboEy e
kKiorgl sappklenthenpreddiog| thehfdlodewge ldepedbtiohf @f sam appended
SRR AT St aves” BRI et s el P B
irfihy Siahangured rdttrasiesef the present inventi on will
be. figure 1, an example of services having different topologies, for
example the telephony service and the messaging service,
« figure 2, an example of the architecture for routing the streams
according to the invention,
s figure 3, an example of interconnection of the components LOC via
service groups,
o 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 Pt 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



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 represens: figure 1, an exanple

of services having different topol ogies, for exanple
the tel ephony service and the nessagi ng service,

f ilRfgreenpection’ o tharislapheny sewicas sthttae talerhonyg serrasial gther

i ° Y 68 i oy erdasiolgh
L oo e BBmptlerit (QSMA Bkt! Barldl i Rliddihont a0l o
\}; isarvli(czaeowithm{dgadﬁgg@fqysfdf gmtr eqré,ne;t;@orexmhmﬁmesa.%c are for
rea wn O a 111t )nal n. | gur e SNo t he
AR ERrbideT o eche: BietaRR PO R o6 DB APREnY Systems

S | i - ] rvices;
S A L ORI SH che MhET £
messagi ngFyanessagingTihe senacsplan Ryatoavmiges &rexagpicsdveal

pronBefiriEdeRE BEY B8 theo el BREind (R TREp8 Faefions
no¢dliey fohehd lttﬁﬂﬁ[i)dmoﬂfneegatg]dsob»bérr@dm risdlvbk, @Bmpbhents

BWI_H nmedi a, nodul es, GTW havi ng the function of
p in Sharge et the messapingeeM-on of the tel ephony

10 Services P’Y‘%Er’é é%héﬂaﬁé’ﬂl\p?ﬁﬁg?&re\ﬂsc 12 %nfb‘ié‘%‘? as srﬁ—.\moffor

net wor ks onmponents (S t hand e manage .
queutingya sfreamerogprsingote theenritian Hieterny sevsiralt raslesdie The

SRR PR D, B! SR R AR S v
s yrahsfeB gatevays, XTE plowiog ehostreamp to/be Barstyaed exlbe adapted
S Fihemeanies Sh3P7 sl XSORA v bBE, R Sing o
15 NPaUtiRG f&MAI SURE bl canBg td VOB id AR obEt Wil 8hch xSVi of
adaptations required for the transport of nessages
other rogting Resteme WitaTka sebigsomedule, xYBGwishesHargeed stream
"Foséﬁ@bpﬂ'no?é( dE&Rations (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
20 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
25 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
30 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 Figure 2 schematically represents an exanple of a
systemfor routing a stream according to the

i nvention between several nodes Ni. The system

conpri ses several service agcess points and rel ay
points, xSVi, transfer gateways, xTG allow ng the
streans to be transferred to be adapted to the

capaci t i d9 gefnetdte trutinibuliorkireshasmudiated with fabbamfbetween

handl i ng the 15 routi for. all of .t seryvj.ces

L& ePlisShol Yeuprhl bednail Bl gy ob e RO Rguirements
I eUtHeNYs&r¥ SarfiMof e MefvdiR INGdEs, médmn@noﬁ@SL/Dc Vb&ieh Ari
route a stream to one or nore destinations (one or

néngle inigickangs dkg folilqwmmt"éfprragtsqnesthﬁh@catr%lcaf the dises
LG ! i J
e e Beffbolt! ddd ARSIy SrBopIRBP IS (O8ig i

t-all )tfi‘é/@hkanlmlatm@estebmeeactbssmrylce hreoduléon®dt obthevatidies

transfer gateways xTG to be used. During each of the
r¥diiéSts of the xSv, the function LOC (inplenmented for

exanpl e Tiolprbpay® tHa inforPaePRN Sy HalVE SihbR@n&es VOCRSDe
gi ves, for each destination of thé stream the next

I@teagowgtepxsxm fllpwingempAReSt Hgt sesMerand € e paereoryfected
t

HEEs SR bl A8, A 60 GRARUN V) A g Bk

bthal sagulesemis @agiken miesvarkat stwpce feveb dulaesargide gTomiepg;roup)

AT b SRR DTS oM gt B3l

assall Qlﬁe 2 00RE ARG EY td W@ts'eﬂme ndfe W'@né—@ﬁd the same
contains for exanple a location directory in, 30 which

t$REVaId&iC My fpine pRB @S FovaraldPIF ndR itemr gfetraatiag, rangmitted
thY §stiet eHesn LN %Fe%egepls%'aﬁ tﬁé’[O@%ﬁb&ed to this SNG.

i'stributed in eac st an uni t of e network
To gener figera Besschiematicaliitreprasents @nagreotilaoe thewprganization

Fce. , | i i 00 .
Sy A S B, P AR N Sy
Ugmrs2and of the network nodes, the functions LOC

SRR i IR ) MR R
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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5 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 pnformation that they have,
the servers LOCI are interconnected in the foll ow ng

.manner: the servers LOC are interconnected to for a

gi ven serA/'us@‘ mbhili@nd@hﬁh(@ngistsufmr@fxan'@te Dhaaricaxsenet*(work
di rec

P& hedRielenron B AEBEIET0 dullc BRe BT IR o

NestABHY dtd1eof BNAstweRksOtoritionad &g diffdtBntgovetmiz@f authorities.
i nfornation received by all the LOC connected to this

sEfefectetwerle infastiprnstifue awignemneus sexice 68350 AR may

form par e DG i | o

transm tﬁ:qu}i% %e%rr%egerverﬁﬁ@ at ﬂ‘fe k@aﬂé&@@gﬁ{é\/@gb%ty

adidmalheom_mcbdn@eenve:é userd ¢arsmSNGn sdvieqal lmatcBomous service
resents . an

sche t'ca‘%){3 | ?xa | e of the . b
FHGARIEA i TR 2SETRIKST PENNST IET: o BRI RGNS ()omay be
SAbYe S QitAARE LD WhctiShhat i§ fmﬂnémto fricBrt vRhadut cBSing any
information thus propagated by the SNG al |l ows each 2

deRpriigusaticndAsiainistraipo vihigeRdStte, for a given
. E : . |
SErvi ce, EQGLC?@ i {e'f@}n'nggtegwyl\{ﬁﬁ SR8 M}eﬁoﬁg&]@%ﬁnce

by the reques ransm e service
xBva ASA, swllrsn @\dmoh e fanttidog L@@ anahokenwith tid gBKi thanare

s R TR FerBL The Goorasitites “ansf fes lanBlogv GhiTiae ang the

Raate areadA8AI dre Khbwal toudl theel OB KIf el éndm%%é?h@AlSA The
limt the nunber of itenms of routing informatio

iGNBPEIPARREiVeRTABS Lot PErPAZRIE INRCHREFRIDINIRS 'B@f'@éﬁ%@e
%cts&gfﬁit pﬂ%e & Y& e Qshpaﬁke%r a%iﬁéx\aﬂﬁy rth’&'aHéé%stB%/ of the

not a vant age o Ining t field
rfdiA Iarldya@ﬁordlh@y Uset $heamalutrieeofz onding i infownaiign irkerchanged

Wikl e n&lvofiE TFze %8iu'i1| né §>/e siﬁ'l(i)lap IR %‘evgloped 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 controll ed by dgfferent governnent
authorities. These networks in fact constitute

aut ononous service areas or ASA. 5 Figure 4 represents
an exanplTeedfiveritionbaleakmiekes df pessitdditbi trgatedamedng-toemd

whi ch the .service users c nmove. in several autagn
SrPelvly JPEE SeES et Edna ot Suliots, e nfpent
agegss points (*SV) may be noved with the LOC
function that is attached to them w thout causing any
reconfiguration by adm nistration 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
same 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 Iimt the
volunme 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 fornmed 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 nanagenent of the
t opol ogi es formed by service networks. They address
the networks on which a distributed managenent of
mobility is 25 required (nobility of the service nodes
and nobility 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 owave, Adhoc



networ k data hi ghways, etc.), because it nekes it
possi ble to take account of the distribution |ist of
a content or of a nessage and makes 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 subnedaworks are of different
kinds. 9 CLAIM5S 1. A nulti-topology and nmulti-service
routing method designed to operate on a routing
CLAIYSt em conpri si ng several nodes, N, and designed to
i nt erconnect the services operating on t hese
networ ks, characterized i.n t [ ri ses at .| east
thé Ry OB‘K}ﬁgﬁﬁ“dgF%‘b%e”‘celf%‘E%% ‘%‘&df’ﬁég"%dé? SR8 D&
systemmnsmurﬁumgatwengm\iarmnoams déstgediBo @ferconmbo rhasdrvian opetaiide on these
nemjo&g %ﬁara%% ?eﬁ n lpa?u r1§es Ft lga‘?t%he f ‘ow tgpsnet work, the
accessl y an opo ogy Nl £170n relatlng to al
the Ilei rikcstlmhes;blivmgqu@mmemmumchmgs’emqus vens b {oiraetionk B
of the lgc%ﬁdncblflﬁieﬁs%f:s;faﬁge%ﬁnthegﬁg&gq}tiel ng the distribution
tree assocl at ed tream between a source and
sever alacgasdilitnndiiepaiest iafkimondeletg trall e lipksexisting between

I nst antReeIs medukt k$WE 1hoWribissérviadd  t opol ogy of the
systen1and of the |ocation of the users. 2. The net hod
as cl*aiSTREPINRINE PiSTippiqn tree pspeiisd ah 3 Sipgam Rt ¥ HAL SHTE & | ce
nmodul e,sexeRVilestinaligkiakigg actdntodtht Bist@ntbdue aibtibubioDlseandr

or e dqo l[onagfltr%nsss’ten% r[]'l'(:'j g{tl’l Olgcallon Of e luS%%at I on f unct I on
sui t abl &°16Y nerattng for Service a routing
tabl e that supplles for each destlnatlon of the

st ‘Tmm& !%Qzlauﬂ@)ﬂ clafn thﬁ‘?ct&(n%\é in ﬁ&%@&%ce@%ul@ ef\(IS&V wﬂﬁ’ihé‘t
3. The method as clained in claim?2, characterized in

(o roptp aftfef’ﬁé’ P QfMRCE R 08S. EiFpRsRleas lopian fyagtipn sblefeG t o be
geneHSRthol dachrseaicha folig g RudMtthabdpplies, for each destination of the stream, the

next service xSVi access and relay point.

3 The method as claimed in claim 2, characterized in that the routing table supplies the pair

of xTG to be used to reach the next hop.



