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di ssemnation network up to date Technical field 7 = -

The present invention relates to a nmethod fo
the routing tables of the nodes of an unst aﬂm

di ssem nation network up to date, said 5 nodes 5015
g%

joining or leaving said net vor k unpr edi CHBTV.\I—%\\

applies notably in the field of extended heterogeneous
networks, for exanple mlitary networks. Prior art
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Data dissemination networks are more particularly used in military
systems. These systems are characterized firstly by the heterogeneity of the
applications and of the means of communication implemented. By way of
example, a wired network linking static ground platforms may be involved,
said wired network itself being connected to radio networks linking mobile
platforms, be they ground-based, naval or airborne. This heterogeneity limits
the performance of the network in terms of passband, latency and bit rate.
These systems are secondly characterized by the instability of the topology
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These systens are secondly characterized by the
instability of the topology 2 of the network. It is
because, since each platformtakes a node of the
network onboard, the nodes on a nobile platformare
able to join or |eave the neztvvork at any nonent
according to the operational© constraints on the field.
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Management Group), DDS and RTPS are indeed one of the most

accomplished standard propositions. The DDS standard proposes defining
the data dissemination topology by initially defining DDS nodes. Each DDS
node subsequently uses the RTPS protocol to first of all discover the other
nodes and to then discover the instances of production and consumption of
data declared dynamically on these nodes. To that end, messages known as
"signaling” messages are interchanged between the DDS nodes. However,
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the data di ssem nation topology by initially defining
DDS nodes. Each DDS node subsequently uses the RTPS
protocol to first of all discover the other nodes and
to then di scover the instances of production and
consunption of data declared dynamcally on these
nodes. To that end, nessageé3knomn as 35 "signaling"
nessages are interchanged between the DDS nodes.

ver, 3 RIPS is based on the prem se that the
g%\j%(?rts RasefbPR the RreMiReathal the supPTONAWPIKAI) a Jesaljarea

t hetwoPk (LAN)eushes theriBt(erhgt proaicoh Protowhii F/hichnmbitieﬁs?otably
n n N a
ek 1 ndrnBderdous O BREENEA Tndfs Bh8ehafo AR bohbiEht and
Falmast iunbmited; Furtbersiarecttiis eafectiveindouns e behthecease that
t RAPSSisRidtSsuited Eto;arselittambd aetarbg@n§a60§1 edivisk F YUANEEViBe
n (S I e a
mﬁf%;&y“‘%g??é%h Hchas QARSI RTERerHE : ABidbol for
dAiseRveEnoniGer redasole theoflisperainatian aatwerki whichds aalird SDP
WSimpld Disaivesd PSBIBl col{ SindphvRichi 88OURY %deBrozb@Q%HI)) o’hmﬂAN-
a 0 . he [ KS, O smal |, .
oS8 Stnall S AUAH0ed. PRe ENGolCl BhceR. 8 i Petipsic
18erdingi phifermatian de rastptim listoof Jeeipignt podess twilhf neither history
{ act fauk ndlerzddesMovddver, ke Hﬁthahi:sﬁ'tsofblffinté}@ﬁ?ﬁ@#dr]hformation
. V . n or,itntercna I n
; SOBERIAG i BOR. SlosolierlSRRE e iash R SaaRopR e
t Rendingl 6§ messapes &l this sere lifeafdnafpsospaness ayest, tam event
t beiag 2@dRioh) lGéIelprn oosesificgtion ¢ QyskpticH) Tgléecrzaﬁw Ite_Q@itd‘Qn
a . . r. . Su (| 1 on. .
TR B8 RSD gt heRtaoR RlarthaRf bt Brarible i
sthgnasa g ofreas agesiablft disseraingdian hetwosk aimplwhi¢hh nurherous.
capglicafiordentasambleavel ir@ﬁiﬂwﬁﬁé 'rrgrél iBhyaf iE stim S%Miitﬁikl RTPS
n [ ca " [ an e e e rK..
THIBSHE BB W2k, SCtroBRted AN g8 M s not
sigspl@bte™t he scal i ng" of heterogeneous WANs or el se -
that it itl\ﬁor’éogené'rélwalnameei"estt Zﬂtt%r?e%ﬂ%@uh%éni,mﬁkh@rms
r " .2S C NL,,un e erny, . networ a
" _|egV§’§r_frlr(1’ n_%}%i gé%gsﬁz@h%t%' ngV\ﬁ'\s"iolrR bgﬂluggduﬁeﬁdlng@rcf'wrﬁé?%l yge
THissemingemingiwerk Hepesans lallr efpthesdinsemiaptiorohoddseused and

diresasanBdf cmmoslestionsadcramdy usbgo BBRARRINRAte.
comuni cati on which they use to conmuni cate. 25

R%pri_eves of the clains: The notable aimof the
i Feprieyemof the¢ailep the routing tables in a

di sseni natheibtaIsk With fof ORI A9 Xeb§ thfdudhy Satids inda
555l TEhR AGLBBPbAT o WTRHE yEShRe By orer
reduce the time for detecting desynchronizations while limiting the quantity of
signaling interchanges, the invention notably proposes a solution for
detecting many desynchronizations with a single message, by making the
nodes work with one another. To this end, the subject matter of the invention
is a method for keeping the routing tables of the nodes of an unstable
dissemination network up to date, said nodes joining or leaving said network
unpredictably. A node periodically sends a synchronization message to all
other remote nodes, the period for sending a synchronization message to all



10

15

20

25

30

35

signaling interchanges, the invention notably proposes
a solution for 30 detecting nmany desynchroni zati ons
with a single nmessage, by nmaking the nodes work with
one another. To this end, the subject natter of the
invention is a nethod for keeping the routing tables
of the nodes of an unstable®™ di ssem nati on network up
to date, said nodes joining or |eaving said network

unpr edi ctably. A node periodjcally sends a -
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affiliated to groups formed by the nodes involved in the same subnetwork as

it. It should be clarified that the functionality of affiliation to a group is not
provided by the dissemination network, but rather by routers in the underlying
network. The functions provided by these routers are explained in detail
below. It should also be clarified that, in the present appiication, the term
"subnetwork"” cannot ever be limited to an IP subnetwork. Examples of
subnetworks are given below. A node leaving the network can become
disaffiliated from the group formed by all the nodes in the network and
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In one enbodi nent, a node, joining the network can
becone affiliated to a group fornmed by all the nodes
of this network and can beconme affiliated to groups
formed by the nodes involved in the sane subnetwork as
it. It should be clarified that the functionality of
affiliation to a group is n® 30 provi ded by the
dlssen1nat|on network, but rather by routers in the
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Avantages :

The invention still has the main advantages that it allows the
signaling of the network to be combined with the dissemination of the useful
data by simply creating a type of data which is dedicated to signaling in a
data dissemination network. In this way, the invention is able to make use of



creation/del etion despite the instability of the
network. If the network is sufficiently stable, the
di gital coding can be predefined. Advantageously, al
25 the payl oad nessages sent on the network can have
their routing information coded in the sane form as
in the synchronization nessgges so as to reduce the
total quantity of information form ng the nessages.
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Description des figures :

30 Other features and advantages of the invention will emerge with
the aid of the description which follows with reference to the appended
drawings, in which:

- figure 1 shows an overview diagram of an example of network
architecture which allows the implementation of the method

35 according to the present invention;
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signaling interchanges advantageously allow a
reduction in the volunme of useful data interchanges
too. Thus, the network's capabilities of dissem nating
useful data are not dimnished. In some cases, its
capabilities of disseninatiﬂb useful data nay even be
i mproved by the present invention! It should al so be
noted that the 25 signaling according to the invention
can be ud8deon shevssr wadeihef apxampe ohaed slkycture which
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types of nerworks. Descri ption des figures : 30 O her
features and advantages of the invention will energe
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"signaling messages" or even simply "signaling” to describe the signaling
information interchanged between the nodes. Advantageously, the nodes 1,
2, 3, and 4 can become affiliated to or disaffiliated from said group of the



of fer services to ensure that nessages are routed on
the di ssem nation 20 network, both payl oad nessages
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30 Pocal routing table contains all the information about local subscriptions. It

needs to be updated when applications arrive or leave, or else when existing
subscriptions are modified.

In line with the method according to the present invention, the

routing table of a node contains not only the local routing table but also the

35 local routing tables of remote nodes. A local routing table is identified and
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consunption of data provided by the application 12,

13, 14 or 15 which is respectively attached to it.
The instances of production and consunption are

descri bed by hierarchically structured channel nanes
and fl ow names, each channel being the root of a flow
tree. A channel is identifiéY by its nane. 20 Equally,
aflowis identified by its name. By way of exanple, a
channel c%g be called "potential”, Afirst flowin
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Consortium). In order to optimize the transfer of the signaling XML
documents thus generated, a first optimization may involve the use of
effective encoding in compliance with the ASN1 (Abstract Syntax Notation
Number One) standard, such as the X.691 standard relating to PERs
(Packed Encoding Rules). To make an XML schema correspond to its ASN1
equivalent, the X.694 standard proposed by the ITU (international

Telecommunication Union) can be used.
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nunber of its local routing table only once. The

ti meout period may be a configuration paranmeter. The
nunber m needs to be chosen to be high 15 enough for
their to be no possible confusion with a fornmer table
whi ch m ght Dbear the sane nunber. The nunmber m al so
needs to be sized in keepi nd0with the tineout peri od
and the maximumtine for detecting the inaccessibility
of a node. By way of exanple, if the tinmeout period
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By way of example, if the node 1 records that one or more remote
nodes among 2, 3, and 4 are "partially" desynchronized, for example that
they know only the last but one version of the local table of the node 1, the
node 1 is able to minimize the quantity of information transmitted in the hello.
To this end, the hello sent by the node 1 may contain only the number of the
last but one version of the local table of the node 1, accompanied by the
changes necessary in order to form the latest version. This option,
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lo sent periodically. For a given node anong 1, 2, 3
or 4, the period for sending the hellos can vary in
the course of time. This period is called the cycle
period. Initially, when the node 1 becones affiliated
to the group of the nodes, for exanple, it can send a
first hello to the group. Ths hello may contain only
the local table of the node 1, acconpanied by its
version 15 nunber. Next, hellos are sent periodically
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Before sending an out-of-cycle partial resynchronization hello on
account of a first desynchronized remote node, for example the node 2, the
node 1 can wait to be sure that such a measure will be effective. Indeed, a
second desynchronized remote node may not be able to be resynchronized
with a partial resynchronization helio because it does not even have the last
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Hel | os can al so be sent upon an event. By way of
exanpl e, the node 1 can send a hello outside of the
periodi ¢ sending cycles, imediately 10 after new
decl arations of instances of production/consunption on
the node 1 by the application 12, for exanple. Such
an i mredi ate hello is called2an "out- of -cycle hello".
The opportunlty to send out-of-cycle hellos may depend
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WhICh it had about the table of the node 2. The node 1 thus considers itself

desynchronized in relation to the node 2, but keeps track of the node 2.

When it sends a hello, the node 1 also transmits a particular value for the

table version identifier of the node 2 which it has isolated. This value is calied

the isolation identifier. Thus, the node 2 or one node from 3 and 4 in the
dissemination grid is able to detect this isolation and to react.



10

15

20

25

30

35

not only to the node 2 perceived as partially
desynchroni zed but also to the group of the nodes,
speci fying that the transmi ssion to the group of the
nodes is optional because the node 1 does not know
their states. The router 5 thus transmts the hello
to the node 2 regarded as d&3ynchroni zed and attenpts
10 to transmt the nmessage to the nodes 3 and 4 if

they can be reached by the sanme path. If the node 1
det ect s tth&houle bgodeted ithatndakipar a¢eguny of the mechanism
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present Advantageously, the digital codes allocated to the channels/flows
produced by a node among 1, 2, 3 and 4 may be persistent, that is to say
that the code may continue to exist even if there are no longer any instances
of production for the associated channel/flow on the node. The persistence is
limited in time, the period of persistence being a configuration parameter. At
the end of this period of persistence, the code can be reused. One pursued
objective is to minimize the number p. The persistence also allows, following
a starting period for the system, the maintenance of the codes to be limited to
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transported by the signaling. One pursued aim is to allow a dissemination
grid to be used on very constrained networks in which the maintenance of the
codes is incompatible with the available passbands.

It should be noted that the node 1, for example, uses the code
allocated to a channel/flow only if it is certain that the nodes 2, 3 and 4 know
it. A configuration parameter can allow determination of whether the coding is
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1, 2, 3 and 4. The allocation of a code to a

channel /flowis perforned at the tinme of the first
decl aration of production for this channel/flow. A
protecti on nmechanismin case of erroneous sizing can
be set up, 5 the channels/floms whi ch exi st beyond 2
to the power of p not being 180ded if the nunber p
chosen is not high enough. Wen a code is allocated, a
code which is not yet used or the code which is not
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configuration, the grid can set up a "round-robin" default strategy on the
nodes, by choosing for each cycle a number of nodes in the compulsory
group which is dependent on the number of known nodes. By way of
example, this number may be half of the nodes of up to ten nodes and the
square root of the number of nodes thereafter.
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for example, records the desynchromza ion between the nodes 2 and 3 with
which it cooperates. Indeed, on receiving the hellos from the nodes 2 and 3,
the node 1 can identify routing table desynchronizations between the nodes 2
and 3. The node 1 can thus start a resynchronization procedure for the
nodes 2 and 3. Besides the detection of the desynchronizations by third
nodes, the cooperation between the nodes is based on the fact that a
cooperating node can send a desynchronized node the content of its routing
table in order to permit resynchronization.
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nodes, by choosing for each cycle a nunber of nodes in
the conpul sory group which is dependent on the nunber
of known nodes. By way of exanple, this nunber may be
hal f of the nodes of up to ten nodes and the 35
square root of the nunber of_nodes thereafter. 16
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embodiment, the group of the nodes is an optional recipient.

The method according to the present invention proposes
enhancing this strategy again. indeed, the node 1 can detect several
desynchronizations of the node 2 from the first hello received which triggered
arming of the timeout and from all of the hellos received up to the end of the
timeout period. In this case, the node 1 can start resynchronization of the
node 2 for all of the desynchronizations detected. It should be noted that, for

numerous reasons, the node 1 is authorized to arm only a limited number of
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which it cooperates. |Indeed, on receiving the hellos
fromthe nodes 2 and 3, 30 the node 1 can identify
routing tabl e desynchroni zati ons between the nodes 2
and 3. The node 1 can thus start a resynchronization
procedure for the nodes 2 and 3. Besides the
detection of the desynchronﬂgations by third nodes,

t he cooperation between the nodes is based on the fact
that a cooperating node can send a desynchroni zed
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with which it is in close cooperation for the same group. Next come
resynchronizations with the nodes in the same group. Then come
resynchronizations with the nodes with which the node 1 is in close
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hello for the node 2 with the content of the routing
table which it has for the node 3. The conpul sory
recipient of the hello is the node 2. In the present
enbodi nent, the group of the nodes is an optiona

reci pient. The method according to the present

i nvention proposes 30 enhaﬂglng this strategy again.
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pﬁreawggagoe TRHERT rUL@p@Oéwen%HékSOvhﬁScﬂ’ied@mﬁ@ﬂaﬂfedd’h@wnmg
b%ibhdé?rfalltbk%ﬂ applhﬁtlor?é)arﬁ@%wtﬁ drafhe h#ndt@)ﬁo@és BSREBhET with
t ke SSERERES R ARG Reelobk 5 820 B3 e i Bipngides. A
aRy @ﬁ@lﬁle 23ecant managsy nergignlinatmetnod eecartieg de dumiraantion.
f or subrBodula k=0 fcantrgnadeh@ie UBSRBLoRNf the appiication 12 to
publications or subscribable material. The inteligence module 23 may also
have a block 25 grouping together optional software modules. A first interface
EAFF can allow the application 12 to declare publications or subscriptions. A
second interface EPUB can allow the application 12 to publish on a
channel/flow name on which it has previously been declared a producer. A
third interface ESUB can allow the application 12 to receive publications on a
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maxi mum number of possible resynchronizations for a
given period is broken down into tw values. A first
val ue can be applied to the group and a second 25

‘val ue can be applied to the nodes outside of the

group. If several tineouts ave been arned, those
whi ch correspond to priorit4resynchroni zati ons are
favored. Mbreover, the node 1, for exanple, can start

only a limted nunmjber, . resynchroni zations at the
S&}%mﬂ/ ’ ngg’iedo?‘%g} 'tH@snBr jously; ¢egpred subscrlptlons The
cda$ergluamﬂ podgdr caretise theFfmotdtiappimgl tectinidue foheonvey the

tﬂéﬁaﬁq uﬁt@ﬁmﬁg VLN DR Ié‘?é' Wﬂlcﬁ ﬁ&' éHo‘ﬁ?ﬁ m@}u}%eg Be

r exa ,
aine "gﬁﬁee idiles ofihe MaUaHs v P@@?H&‘ﬁd@ﬁl which @ idgntiealtpdne
nodésle 28, tritlenchaicde the signalingolitis ene anpitieat Bypowaf of ekév@iple,

St%”@orﬂk‘g l{ﬂﬁ é\@ﬂhn@o e Ht&lﬁ%é'}ﬁﬁr A8k Elet ii? r&an\%stehwgp %eflned

nodes | nchroni zat
maﬁm{e%f@%daeéae% %rhd v@ﬁf@ﬁet e rﬁ‘fheaPP"Pét'qfh "‘éh"é&eu% the
cdisgamniagiicn nétworkt hds tqusoapke. to-beefit from all the mechanisms

ﬁﬁ&(&ﬁ@ﬁt@&".ﬁ Fhi %W?Waﬁ'grsalﬂhe lh%ﬂgeﬂgéj‘?ﬁodlﬁé 93 Gan pge the

CERUB e AU, atarisens to Bed e SENMGBiessaaat fomyhedSIC

siateziaced that this node starts resynchroni zations only

if it regqp emqﬁéceoﬁbg%lﬁ%rganqﬁ@ ?Wtﬂr}hé%ésgg%% 9ou|1]er5

t he same_no fma con
pBY Wree gf an W&Wmﬁ% PafedTienng '@ﬁplOdera% agsersighe
| distribtitigrp eyer ffon thehaesbagerf fan@t for |dnteHhge tHeu Bodw demtd i

2y BaPY Bl kRO COHBING or Rkt Redeted iR ind Bioad
tV?@S@%rn r"ﬂg @Fﬁ"lgfé'cavfapﬁ%h@ GAN s3IpR HiteFACE withothe message

t iouer & bynwirtgé o an TitetfidesRes\chotatig farebieskting aes dlldlﬁtlb@ of

g?s%ﬁé? SR VA BRARSRoEBINELA Aeldhieiihy Bl

C synchroni za
d KNG 7 19RO HomAR [fQrsa HENRS Bkseriain: bragie on a
r ersnnefifiowinamealTiheofoutihg nivailes 21 Tdad WRirhdtn@it &td afbskage

eegn
ERERUE B Pl S ORI NIsR A0 567 SO PR R g
stigiRlingrreessagepi te 'f‘tﬁ’re%’f?fé rergptesdipsaiainalion nedrs among 2, 3
abhdwj agl fdneetaiphg tenpafioanand sigheli BOshgRe TOF e Hbdk Ol

LPBICRTESE BLer BYRTY BhioidBelfinklich AUMSURSLE | Dtha 41°

di ssenlna Ion ave an  admnls
interface 24 for adj ustl ng the configuration
pOtisreidvantdges :t he

The advantages of the present invention in relation to RTPS are
notably fault tolerance, the ability to scale extended networks, rapid detection
of the desynchronizations and limitation of the quantity of signaling
interchanged. Moreover, RTPS can be utilized only on transport layers which
satisfy fairly heavy constraints in terms of address format and port use, such
as UDP/IP. The method according to the present invention still has the main
advantages that it allows minimization of the passband necessary for
maintaining the routing tables. In a nominal case in which the network is
stable and in which the routing information does not evolve much, the



signaling nethod according to the invention. The
di ssem nation node 1 may have a routing nodule 21
whi ch has the main function of receiving the | oca
publications sent by the applications and the renote
publications received via 2? t he nmessage router 5. The
modul e 21 al so has the funcfion of determ ning which
are | ocal applications and whi ch are the renote nodes
conc rned ] t he a |cat|o S. intelligence
SRS St TedbESq fo 2ol & héllos, fiu el 4 dano
npekdags arideccmt@magmmgl vmsmmmbem&ensdHnereer tHeesystem remains
| MRAld Ofy thR SebREmduhst 21%%&@&@9# ihenew mstances of
subscrgﬁﬁ ons of. the qg pl1cation 1 3 gﬁ% ﬁa |o?
prod SARTHMPtIAR ¥ j & NodeL San ita |Paewea gligy3The
rmgopﬂr&mn between thé moke hugr alopisngdticat syreshrariationdimes.
ngrﬁﬂ’@l B'rcﬁﬁ’snor?‘ 51’ Jﬁ.@’rérgﬁseré@'ﬁ@ura’ﬁéﬁ Fgﬁ%rr’néﬁi‘él]so‘gllows

1|c tion are
sé%é‘é ‘% the mecaéwawa ofnther F&eé'éOdEFaBBO@ﬁW 1a gy Aresent
apwbnhmtardlrﬁ!g toongmds|anslhutibraten. channel / f | ow nane on
which it has previously been declared a producer. A 35
third interface ESUB can all ow the application 12 to
recei ve publications on a 20 channel/fl ow nanme on
which it has previously decl ared subscriptions. The
di sseni nati on node 1 can use the "bootstrappi ng"
technique to convey the signaling internally via an
interface 1SIG which is not shown in figure 2. The
intelligence nodules of the various utilized nodes,
which are identical to the 5 nodul e 23, interchange
the signaling with one another. By way of exanple, to
convey this signaling, the intelligence nodule 23 can
use well defined channel/flow nanes and behave I|ike
an application which uses the dissenination network.
It is thus able to benefit fromall the nechanisns
i npl enmented in the | ower |layers.. The intelligence
nodul e 23 can use the 1o EPUB and ESUB interfaces to
send the signaling nessages fromthe ISIG interface.
The intelligence nodule 23 can interact with the
nmessage router 5 by virtue of an interface Aff,
notably for registering the node 1 as a user of the
di stribution layer for the nessages, and for entering
the node 1 into the 15 groups predefined for the
signaling or dynam cally negotiated for the payl oad
transfer. The intelligence nodule 23 can al so interact
with the nmessage router 5 by virtue of an interface
Res, -notably for requesting the allocation of
passband resources for a given publication profile on
a channel / fl ow nane,
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and for submtting a | atency demand for a given
subscription profile on a 20 channel /fl ow nane. The
routing nmodule 21 can interact with the nessage
router 5 by virtue of an interface Msg, notably for
sendi ng the payl oad and si Ealing messages to
interested renote di ssem naffon nodes anong 2, 3 and
4, and for receiving the payl oad and signaling
messages for the node 1 g@piapigshave been sent by
renote di ssem nati on nodes anong 2, 3 and 4. 25 O her
aﬁ nt ages The advant ages of the present invention
MEtiosh ar KeRpiPG BF 4oTng iabiss Palie nadssdlacd, 41 Aban
abi Iuns;abieodrssahmaeart aeteck npttoaiats, sardaptbcdasojemetg oroeaving
of tdy toati
A R&%%S %{"5@5'5’ g%lré‘&gr&%dnn ) aolﬁ%reo or  RTPS

quantity o N nterc ane
can be uPPT'?‘Q Iy S@nsxmﬁf@b%ﬁipnua%ﬁagema&rpther remote
sati sfy haded (2h8aapndcHnghe gperictl fon $epding af symddrarssation

f or mat a%tsgs% t&éﬁouﬁavqemo?é nblEd {3 gk@ 4@&%&%when

accordin sent 1 nvenfjon St
advant ag tnﬁﬁ'(or\( t's éP’I‘CBW; 16 fiakilizeat the repote medpa Aibbeing
necessar gyfhchronized aidadhsilowg! tdingaable ot éaimg. I n a

nom nal %95 tloﬂalgééﬁpstah@n%ﬂd’?%%ﬁoh%%@aé@ ?obgﬁotﬁgldrérﬁbte

which the'r _
the 21 &PgRal?ng® s¥nt4) Partciledy when Aeif I?ﬁr tﬂﬂéie is

hel | os belewchemzem th long periods and containing
only version identifiers. However, the systemremains
reactive to the extent that the declaration of new

i Bst1ecBethef asgiaimad in daim bndharpstededdn thathode can
start anai nsptbhadrizatioh | amedsaged compias atinformainne amowing
t he nOde%eEFﬁ%n%f tﬁ%o@?@l&%ﬁ{jv@%ﬂmf% I%?laf thIet 6frfﬁ§ ‘node

Simlarl

par anet eK‘JS) ang cmgrm%tmnuglt%m dedugtin ﬁ%ﬂ?ﬁaﬁ?@lﬁ@so@f these
met hod amsﬂometmdrhempfees@dus (2 By&¥Y #)pRhiak aes dhévan by
to needs gand 4 { |zat|on 22 CLAIMS 1. A nethod for
keepi ng the routing tables of the nodes ﬁl, 2, 3, 4)

of an - uRstyABNenFriEmeRadeDs Bt dxsertionally do anetber mamale

nodes j OInBUQQXZQB beayiwien saiddoihet Wodk heippeAictisBOEdnRt a

characterg kl Za?ﬁlgat otﬂ%e?saggda?lo&lﬁg ?%B%A g ﬁ%oeé %gggéw

a synchro
(2, 3, affep W)OS" ﬂeﬁ@”tp@fﬁ'%oﬁtbﬁ '%%tﬂbiﬁfféhe node (

synchroni zati on
3. The method as claimed in claim 1, characterized in that, before
exceptionally sending a synchronization message to another remote node
(2, 3 or 4), the node (1) waits for a given time after reception of the
synchronization message sent by said other node (2, 3 or 4) and/or waits
to receive a message confirming the desynchronization.

4. The method as claimed in claim 1, characterized in that the network is
heterogeneous, the nodes using different means of communication.
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nmessage to all other renote nodes (2, 3 and 4)
i ncreasing when the network is tending to stabilize,
the renote nodes all being synchronized and the |oca
routing table not evolving;, - exceptionally sends a
synchroni zati on nmessage to another renote 10 node (2,
3 or 4) particularly when s&Pd other node is
desynchroni zed. 2. The nethod as claimed in claim1,
chaHacterized in that: - a synchronization nessage
cntldiEnDetado s daiFRd N Sinhgl. chararderized; Bnthet. inharder to
nos texcemt@nblly sared amymrdrhlmtiooﬁssbgb Itceam?thérﬂemm@l Aode (2,
(1) [ tii.on al |l owi ng deduction of the versions
T S paeT’

of t of the other renote nodes (2, 3, and
4) whi ThS@nds K%mnsvontzraaomdaesw; ta ggoups of compulsory
synchr onremdte arodes ssfaghich SakEotheXo@H(2, Bat 4 ist gart, all the

anot her ARt &, Sglp y&ggﬁ? (c%mp%ls%ﬁwd'pecm R %@%Hb%ization

node has previ ous a ‘syncHronrzat’ on ssag

al | owi ngM#E8LXi on that it does not know the nost

r (re]cent- \éeersdmef:s‘ynblhlgnlzeﬁ@i me3bhge o atgneuprefiéptichhl remote
The met ' A ' , c [ P
that, be ggégs? 55%%(@& i%grﬁdal rm’éeﬁe%?&g%attﬁé %%h?orﬁlzatpon
synchr onmessagmonte §dtdy @ntaooaihXﬁamg toenganapyisang noge. 3
or 4), the node (1) waits for a given tine after

rec [ . chr.ani zat.i e.sent by said
o B cfHe! a8 o8 WEimed JEHGRT) "0l e PRaiA o oL P
message @dWERIPINIAG theyBetiosk heenraes affliated to 3@raup foreed by
{nﬁt hodt asll ahai nwésitin thleah®wbrk @?ar a@dogﬁész affiliatadt dagroups
e ne e . usi n
i1 or entorheli oy BB AIRISAGRN, iof DS RUGRARAR 06,17 18,
cl ai med 1A @8 &igh 1, characterized in that, in order to
excepti oaatdde 188Viflg ahé YRR Netdinee NisEMRASLE frbM the group

anot her ( 3.0 nod 1) - sends
the. syncigBREa] Abhe, faterin’Ps HerufiscE otciinss dsslitee
renot e nH8Bs thefgrpHPE Hogaed oY HEp Aedrs (iNvolgdorin 43 $ame
part, al kubdwoikqdes17,ngsadagyt.oups conpul sorily
recei ving the synchroni zati on nessage; - sends the
S\Zlnchr oni zati on nmessage to a group of optional renote
nddekhe ethed @siclpirgad i ¢fpimd rad 6i ¢hanectetized in that:
synchr onitizagioQps of compulsory remote nodes are the groups formed by
the nodes involved in a same subnetwork (16, 17, 18, 19) as the
node;
- the group of optional remote nodes is the group formed by all the

nodes in the network.

8. The method as claimed in claim 1, characterized in that the
synchronization message periodically sent to all other remote nodes (2, 3
and 4) contains :

- the local table of the node (1), accompanied by a version number;

- identifiers for those tables of the other remote nodes (2, 3 and 4)
which are known by the node (1), accompanied by version
numbers.
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10 nmessage only if it is on a path leading to a
conpul sory node. 6. The nethod as clained in claim1,
characterized in that: - a node joining the network
beconmes affiliated to a group forned by all the nodes
in the network and becones affiliated to groups 15
formed by the nodes i nvol ve#4in a same subnetwork (16,
17, 18, 19) as it; or - a node |leaving the network
becones disaffiliated fromthe group fornmed by al
the nodes in the network and becones disaffiliated
fgomhbhene;}hodlp?sf efairedd byn t Hainmodgescharscterast iR ahstatBe
20 'S . t S
%geé(]'%r‘ﬂ%t n rﬁgs%ab g?'lgex a'?@acc:“ é(lrbla?égwe-ln?&[wﬁ% rnn%g 353
theog EY¥aiBs: conmpul sory renote nodes are the groups
for med ba vetsiuh madesr formhellve table af mamdstebﬁet wor k

(16, 17, n?&maﬁg% é?ﬁgw H&edecﬁ.ﬁtlgﬁ’%? the %E%Mpvq(?%lo oé the

opti onal renot
nodes in OPﬁetaH'@t%F% noge Wﬁ@’ﬁé’i%wsw of|thg ﬁ@é' fehle of the

cl ai m 1, nede(1geihese nathbenistddvataitditin tB8 niasesde.oni zat i on

nessage periodically sent to all other renpte nodes
and 4) contains : - the local table of the node

(19 Thsc@swﬁﬁna@oplwea e £lginy . renapegterizedi iethat ftherversion

f or nuhee of tel IeGalchblels thé hede (PNBtRatSTARS véion3prabéding
4) tmﬁhﬁgggegﬂﬁggagnby the node (1), acconpanied by

version 24 9. The nethod as clained in
claim1l1, characterized in that the synchronization

rmsssm@ansmaa axegipiddomatibivh 1 Oclttaétezed HBaE tHEOMEOrindtion
3 b The rdifingaied bW DT dRtaRbRRE is
ded@dﬁ'ﬁaB\hCQﬁedt %amnedw%mmt@éq@amw @frlntoneatlcbrof@ahmg the
t ablntesgbgé.ne node (1) fromthe version of the |ocal
tabl e of the node (1) whose nunber is contained in
the _message. 10 10 The nmethod as clained in claim9,
chérTet @ﬁ&?@daﬁ; wlaimad inhdaigeddi eharapignbed infthathibel oting
t abltsbled ddneaimoratind)infemiatiét repredsbitede o0 thaARSISdieAsh

channel being the root of a flow tree.

13.The method as claimed in claim 1, characterized in that the
synchronization messages are encoded in compliance with the PER
ASN1 standard.

14.The method as claimed in claim 11, characterized in that the digital
coding persists for a given period so as to limit the instances of code
creation/deletion despite the instability of the network.

15.The method as claimed in claim 11, characterized in that the digital
coding is predefined.

16.The method as claimed in claim 11, characterized in that all messages
sent on the network have their routing tables which contain routing



the nost recent version. 11. The nethod as clained in
claim1, characterized in that the information 15
concerning the routing tables contained in a

synchroni zation nessage is digitally coded so as to
reduce the total quantity of_information form ng the
nmessage. 12. The nethod as c?imed in claim 11,
characterized in that the routing 20 tables contain
routi_ng i.nformation represented from channels, each
ChaRTTaIRN FHOEH " fRs,5ABF Tam Ps i Hhes syncheon i oREpaRsages
as ebasniededuce thatatal huaotitg o atfenmatied formindtie héssages.
synchroni zati on nmessages are encoded in conpliance
with the PER 25 ASNLl standard. 14. The net hod as
claimed in claim11l, characterized in that the digital
coding persists for a given period so as to limt the
i nstances of code creation/deletion despite the
instability of the network. 30 15. The net hod as
claimed in claim1l, characterized in that the digital
coding is predefined. 16. The nethod as clained in
claim1l, characterized in that all nessages 35 sent
on the network have their routing tables which contain
routing 25 information coded in the same formas in

t he synchroni zati on nessages so as to reduce the
total quantity of information form ng the nessages.



