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- The links between the sender node to each of the destination nodes have
different capacities and ftransfer speeds. This produces variable
transmission and propagation delay/ lag times for each destination node;

20 - The nodes have different computing and processing capacities. In such
situations, the response time varies for each destination node;

- In the case of a multi-hop network, the destination nodes may be found to
be at different numbers of hops from the sender node; the asymmetry of
the network topology added to the two reasons previously mentioned

25 above, make communication timelines different for each destination node.

Thus, in multi-destination multi-hop wireless networks, the destination nodes may

be situated at one single or at multiple hops from the source.

The packets or messages are sent by the sender node at a certain rate of transfer

to multiple destination nodes. This rate of transfer must take into account the transmission

30  speed capacities over each of the links to all the potential destination nodes. In particular,
this rate should take into account the capacities of the various links and possible
congestion due to competing messages that have to pass over the same links. The
reliability of links also affects the quality of the transmission.

With a view to seeking a soluticn to this problem of reliability and congestion,

35 several solutions have been proposed through protocols.
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abhove mentioned type, characterised in that it comprises:
- a step of distribution, by the sender node, of the destination nodes into at least
two groups of destination nodes according to a predetermined distribution criterion taking
35 into account the to and fro travel time between the sending of the message and the

receiving of the acknowledgment message from the destination node, and



35into account the to and fro travel tinme between the sending of the
message and the receiving of the acknow edgnent nessage fromthe
destination node, and 3 - a step of sending of nessages to
destination nodes in the sane group with a | atency period between the
sendi ng of two successive nessages to the same destination nodes of
the sane group, the |latency periods, edch specific to a group and
defining the L hé@@ﬁ@ﬂéerﬂ@@&f(Pfﬁesbiigbsgb(liléstim&r)rrtﬁ;ggqﬁg mheémérgacmponim a
group to another.. ccordjng t articul ar enbodi nents for -
ol Brrent STSH Pof L OHER e aP M PRGBSl A ARG & e TFegtipgton
t he fol | onwbdgs afithe aame grap| theflatiabey @siods, each specifichte asgoop and defining the

predet erm ' i i CLI.t el I.nyvol ve 0 ri the to and
frot rav[enlt ﬂ?@gh%%{ettﬁéﬂ en@éu a%ée'&ﬁ'tf%g%tjfc%aér?c e {satja%g{h? ?'ma i nt erval
specifBc to théceprding vorpgitigelaedemi@imente fout énpgmegatiood #er neethod of
part i cul afAeteteH RBLad Gy inbrd S8fe BRI EnFELBlstE Rt upper 1 t
of the characteristic tine interval specific to the group; -
for at |east on#egsai predeleemingd gistipubrt Fidiarignsingejves caneparing thetgad freo

and fro tgayelticd B8 thOmdsBSgdd WitN i P éhariBeiamenat ikhval BFediRStd Hat hRp
nodes of the_cga'rroup; - the said predeterm ned
di stribut P % erion is reconputed over tine according to 15the

di stritbuti on of thdaskhdyapdron forad partienangidringhed PolRSis less than or édiRl to the
recomputin eter criterion is perforned

of. th red . ned .di stribut.i .
por 1 o cabgerimt o e REERENTie fueRialorsit RInGHIRHE! er m ne
di stribution crioratlieast ans gpapf tbuer‘rmdndyrpanibd&{ edual toetke ingest tdend o &hvel
thr 0”9hp”Eim8ffortnﬁ'%e%@%l‘f%&aégy LiNfe ES&%E@#M&SS 8f inb BfoL By €det er mi ned
distribution criterion is pérforned n e
caseof Myr oupssotas sektexédeiaseined distripulioncriigrideNs ragomhuted RyerTotesddsording to
| =1Tmy §e- kiblyistribution of destination nodes among the groups;
- the recomputing of the predetermined distribution criterion is performed
periadically ;
- the recomputing of the predetermined distribution criterion is performed in order
to maximise the total throughput of the network,
20 - the recomputing of the predetermined distribution criterion is performed in the

case of M groups 50 as to maximise the function

M i1
3N, with 1< N, <Total =) N,

i=l min il j=1

where M is the number of groups, A is the number of destination nodes belonging to the
group i, Kis the size of messages sent, Total is the total number of destination nodes, and
25 Tuiniier I8 the value used for the criterion of distribution between the groupsiandi + 1;

- the recomputing of the predetermined distribution criterion is performed in the
case of two groups so as to maximise the function (N.K/ Trin1.2) + LK/ Thay), where N is
the number of destination nodes having sent an acknowledgment, K is a constant, T2
is the value used for the criterion of distribution between the two groups, L is the number

30  of destination nodes that have not sent their acknowledgment, Tmax iS @ value greater than
Trint-2;
- it includes a step of reassigning cf a destination node from an original group to a

destination group by the sender node at the request of the destination node.
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- the means of sending messages to destination nodes of the same group with a
latency period between the sending of two successive messages to the same destination
nodes of the same group, these latency periods, each specific to a group and defining the

15  throughput rate of the group being different from one group to ancther.

The invention also relates to a message transmission network comprising at least
one sender node and multiple destination nodes wherein each destination node includes
the means for returning an acknowledgment message back to the sender node upon
receiving a message, characterised in that the or each sender node is as defined here

20 above.

Each destination ncde includes the means for sending to the sender node a
request for changing group and the sender node comprises the means for reassigning of
the destination node from an original group to a destination group in accordance with the
request to change groups.

25 The invention will be better understood upon reading the description which follows,
given solely by way of example and with reference being made to the accompanying
drawings in which:

- Figure 1 is a schematic view of a portion of a multi-destination and multi-hop
transmission network;

30 - Figure 2 is a schematic view of the structure of a sender node and a destination
in the network in Figure 1;

- Figure 3 is a schematic representation of the distribution of the nodes of the
network into two distinct groups according to the invention; and

- Figure 4 is a flowchart of the metheod implemented in a sender node and of the

35 network in Figure 1.
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for the groups of nodes. These rates are defined by the sender node and are variable
depending on the time. The nodes are divided into different groups according to a
25  predefined distribution criterion that is implemented in an algorithm applied by the sender
node based on different variables as will be explained here below. Thus, the distribution of
nodes between the groups changes over time and the distribution criterion alse changes
over time; this being in order to optimise a particular constraint such as the total
throughput of the network. The constraint optimised with the algorithm further detailed
30 here below is the total throughput of the network defined as the sum of the throughputs of
the network groups. The throughput of a group is the sum of the throughputs of the
members of the group. However, other constraints may be selected and optimised within

the generic framework as proposed by the invention.
In Figure 2 is shown the structure of a sender node 20 and a destination node 22.

35 In practice, a same node is usually a sender node and a destination node based on the
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destinati on node of the network, the group to which it bel ongs.
Preferably, in addition, for each destination node, the database

i ncludes the average travel tine to and fro observed between the

fSend;ar nogﬁ? %Bdrab&&mﬁte?r’bltﬁﬂélbllw@ n?ﬂm@ﬁm@gﬁw rﬂ@itﬂﬁjdet&’{fmﬁesa’f/r&h%gﬁoékoslg?&d
ro trave i.me is e idin an ave

Feoor dod GRCIE disaidls §F adesess fyah itk dots and hE ¥ oleet e
travel ti mss@getch@ckﬂdﬂ@eci@hﬁﬁBd:dﬂ@n@&bMﬂl@eﬂdésiﬁ&aﬂohmﬁomf’ecﬁﬁmﬁlthg nadssayge. It
nmessage t tination, no a recei pt by the sender
node of tRE %@ﬁﬁbeﬁqm&bﬁsma@féop ve m%f)hg%nt’%éa%eestl nati on node that
has re6ei ved t Tiee imbsmaiie. prEFhEsngfuolt Batin eddifgmogEsiscindesuan ¢stib@tiomaioddes
I n addi t' C%B%l%%éf HQ%W‘@ hQ% r@t’?for%%tnb%ﬁ&fbittgglc‘ésﬁn%ib?ﬁ HS?WE

of the sen an r’denti |cat|on no
det er mi ni diffefent gr@a@ﬁanﬁb@ﬁg@n@emerftlrn@rﬁherd@t@e'h@eef th@ﬁsaenqd@s fto the groups

destinati Q&d?@ﬁi&totthffdEleutYOn%?ﬂerlfaro‘éﬂﬁerdaéf%e thbiiBnt of fimb Dh&er@Bikiddriton,
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t hese node&ssagemfaumogrtedgmsnfaﬁaamhsa@ fay eaﬁemdsmew&mtwedn criteria
defi ned at t he

sense St he un; A5 BJbun der i, TEvel SRR AR Ine bR RERRER prosess
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descri bedfo?%icaemple a congestion of the network or even a change in the status of the destination
node itself, that is to say, an inability to receive messages at a high rate or a change in
ownership of connections. This situation is for example characteristic of the request from a
30 destination node to move from a high transmission rate group to a lower transmission rate
group or, conversely, from a low transmission rate group to a higher transmission rate
group.
According to the invention and for each sender node considered, the potential
destination nodes are divided into at least two groups. Each group of nodes is

35 characterised by its own message transmission rate. These rates of transmission and / or



Unit 60 al so includes a nodule 64 for the managenent of status. This
module is 25 suitable for notifying in an explicit manner, in the
formof a status note sent to one or nore sender nodes, a change that
has occurred at the destination node. This change could be for
exanpl e a congestion of the network or even a change in the status of
t he destination node itself, that is té say, an inability to receive
nmessages &ie d@sthb@idn fofhededbetwaEhang groups oiMstisdiiofs 0dry CORTtRGS depeBiding bhs
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35 At steps 102 and 104 the messages present in the stacks 32 are each sent to the

destination nodes with the transmission rate specific to the group.



destination nodes with the transm ssion rate specific to the group. 9
In the exanpl e considered, the nessages to be sent to the nodes of
the group Gl transmtted at step 102 are sent at a regular frequency
and by being spaced out with a |l atency period equal to the value T

m nl-2 used as a criterion for distribution between the groups GL and
&. 5In step 104, the nessages to be sént to the destination nodes of

the second gr omphéexaaise S@mdevddt theanésabgacty u@@éhad tigglbiedestop teNgoup G1
pr edet er m mtra tine to a
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variant, Step 122 is performed periodically and not just duringt
vac an@,\'§/ pleicHty i |n the database 52 at step 118.

At the end of Thm.e all the destination nodes that have not responded are
considered to be slow, the message sent is transferred to the stack of the group G2 the so
called slow group. The message remains in this stack until its acknowledgement by all
nedes in the slow group. This is the moment when the last stack is emptied taking into

30 consideration that all the destination nodes have indeed been served.

At step 120, the processing unit 50 determines the vacancy periods, that is to say
periods during which no message is sent or received. During these periods, the step 122
of re-estimation the criterion of distribution between the groups is implemented by the
estimation module 586.

35 As a variant, step 122 is performed periodically and not just during the vacancy

periods.



10 . The distribution criterion is nodified during the step of
estimation 122 with a view to maxi m sing the nunber of destination
nodes served at nmaxi mal throughput. In the exanpl e consi dered,
the estimation of the value Tmi nl-2Serving as a variable for the
distribution criterion is done in the follow ng manner. 5The val ue of
Tmlnl-2 is calculated so as to ensure ®Wn optimal throughput for each
group of dest i nd distfibutibhi csitediph insrmbdmétrmu@bnué sﬂ’eﬁto@e@tﬂﬂa’tlespeﬂd\sthta)vié\he
maxi m sation af .th IO t he
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al gorit hmgﬁo% of Bb &R, ?his %Etﬂé"tﬁr%u&l‘ndu% ré%@E&@&pyrﬁasﬁsﬁh@ﬁhh%kéaxo@mhé
or during't vacancy perio he” networ k as expl ai ned above. In
syst em w i%'ﬁ%u@rpéu%he 'T!Q’i‘éor{fal ue of Tmlnl-2 deternines the

t hroughput 15 gl{cahafsh B¢ thd@nhimicSdalcil@bm of T.NJeRked ihgosdBl th RdnitONthe
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Tal ax, Shﬁﬁﬂ_g@é’bo\r the maxi numwaiting tinmne. The obj ective of
estimating nN1s to obtain the maxi m sation of the total throughput
observed by thie acygisrkwithiteh graypsaltee vBlieveieled 2 sdetermneqaRe nhaghrsh

of thes nuaﬂs&arne%y %Sﬂrétrb%dpo mee@% §€sﬁlﬁ%n%d§s BB G lobal ey@&w& w1tr/1

rate. This 1s fornal gvvrlttenln ollo a_qmanner 25 Max
T, where RNe¥ MmessaasEhifie vany latest §“M?éteﬁd1?oT§F'e finigteld3S ?iéﬁﬁeanﬂf‘ﬁ)%é”“%

the fast HrQiGPpGL thus  obtaind§ G @hé’lgaétoglbhﬁ &or ﬁuhﬁsfﬁéesrﬁé)w&’mmfg%ere
t hroughput rate i ncre ses Ylﬁy§ wthe{y decrea ei with Tnlnl- 2.
| of her (S8R9I 5r BEAITBY] SRR Jiry MECR0B S BRGSFo 2 GBS
01, it i sfaaﬁn&aaanmomghpmmﬂsema biy hige sletvwiodes efpthy gfdupnhaisrappraxinated by
destipatign _nodes. ug 0,.N Liest possible waiting

tine. 2 r adt iS%aaq 1— ze Whélrlesr?‘?ft(ijs tgfe?ﬁé?(rﬁﬁﬁvavra@ﬂédﬁ?r adictory and the

estimation of Tﬁaeotmmvemesn‘mﬁm%m@wwtmﬂm maxinfisatioh wfthe hetaldhoa@thmig
pOI nt or gxdd %@Hﬂth@n&@ k:]\q_mg'fhgﬁalso ewex@ﬁ%’s%hgﬂmkgﬁorpéf‘?ﬁé(hlﬂﬂber of

poi nt, tha say s 0 t1msation constraint
sel ect ed Pestinaéonrradge srIveR: apﬁg@mbmeth@@ghﬁqt (')'ﬁtel &hig ds F%flf@"Yo\Nmi‘ﬂﬁle'" the
obj ecti vesfbwidgBxhéd si ng the throughput of the system by conparing
the case where a destination node who sends a return reply is

consi gered ME(NEIparsdd to the case where the latter is

where Kis a constant and N is the number of destination nodes of the fast group G1.

According to the formula here above, the throughput rate increases linearly with N
and decreases with Tmin2. [N other words, in order to improve the throughput of the fast
group G1, it is necessary to wait for the return reply from a maximum of destination nodes
30 but also to have the shortest possible waiting time. Practically, these two constraints are
contradictory and the estimation of the optimal T2 comes down to finding the breaking

point or extremum in the function.
Estimating the breaking point, that is to say Tmm-2, depends on the optimisation
constraint selected in the network. One possible solution is to rely on the objective of
35 maximising the throughput of the system by comparing the case where a destination node

who sends a return reply is considered fast compared to the case where the latter is



11 considered slow. That conmes down to matching Tmnl-2 to the to and
fro travel time froma destination node and cal cul ating which T, nl-2
maxi m ses the throughput with the followng formula: (N K Tnlnl-2) +
L. KATmax) 5where N is the nunber of destination nodes that have sent
an acknow edgnent counting the destination node which has just sent
its acknowl edgnent and L is the nunberiiof destination nodes that have

POt yfat S edrisiddned itf,loﬁcﬁ'ra@%rﬁékgdmm to(rhalt:}?lhg{ Wem the thand Trberapélexcred'mmga
foran opEPHREG tre At rAPEIRER Tone el BRo e Blo e

ot her wor ésmula: have a maxi num t hr oughput for the fast group while

keeping a r l’?ﬁe of destination nodes in each of the
gr oups. ?ﬁ%% Wé’ﬁ?ﬁ% Pk cal cul ation of Tmini-2 is carried out

peri odbcal | yhere Nnisctas enwfbey 2t estinatipn triedess yiat erfyve t 986k @nageknpwipdgreendr
no constr ?bdﬁnﬁ "R Qfe?lﬂmh@n GBLE Wt 95‘5 }dsf'%eﬁtoltsbgcﬂn%ﬂ%ﬁgﬂentlw L is the

exanple o | gorit uses the netrics presented I's as
fol |l ows: SuBpY Gilestnatien @Qﬂeistt"‘ﬁhha}’?lﬁ@ty@t serm@e/r/qq{gmy@@dgmenaggtﬂ MRS NS
20- Tps_AR)NB] //table of AR [to - fro travel tlrres] for each

destination (can be a wejghted avera Depends on network
size, type of th&pereding fongﬁfO"Tpﬁf?égv“; hﬁ?@ﬂ%tdia?r?/f )% MY BIOHES- KR OfASH

(out pyd) 2h-an\bptimRatdn dirpefidmaance, this sum should be maximised in other words to have
a maximum throughput for the fast group while Keeping a reasonable number of
destination nodes in each of the groups.

Given that the calculation of Tiniz is carried out periodically or in case of vacancy
of the system, there are little or no constrainis related to calculation time to be imposed.

15 An example of an algorithm that uses the metrics presented is as follows:

Steps of the algorithm:
Inputs
- NB //Number_of_destinations
20 - Tps_AR[NB] /ftable of AR [to - fro travel times] for each destination (can be a
| weighted average)
- Tinax //Depends on network size, type of traffic...
- max, index  //lintermediary variables
Return {output)
25 - Value of Tyint2

Execution Sequence
- sort Tps_AR [NB]
- max = 0 {initialisation)
30 -aslongasj<NB
calculation result = ( j. K/Tps_AR[0]) + (NB-{). K/ Tmax)
if result > max
max = result
index =j
35 end if

end as long as



Executi on Sequence - sort Tps_AR[NB] - max = 0 (initialisation) 30-
as long as ] < NB calculation result = (j. Kifps_ARO0]) +

(NB-j).K/ (Trmax) if result > nmax max = result index =j 35end if end
as long as 12 - Tmnl-2 = Tps_ARindex] + Epsilon //the return from
t he i ndex enables the estimation of the nunber of destinations in the
group END 5 The al gorithm cal cul ates tte optinmal value of Tm nl-2
based on the w41gh%blm|rﬁéx]taef£psn@q M58 fsturh @i the irddex ehdifesoias estintdiien
maxi m sati on the é dg % %hrou hput. The algorithmis

i mpl ement ed b9 e QUBRF L e Gaﬁﬂﬁﬂ" ﬁ@“ﬁ me when the cal cul ation of a
new value of Tmn 1-2 is necessary thus once the database in Figure 2
contains th&ND and fro 10 travel tinmes for all the destination

nodes. 5The to and fro travel tines are first sorted in ascending
order, then Tmeel_a@oiiwnpcaictLﬂatmm ppiigtal sdlueof The -tmsathdnfthe maxivisdtion

oral net skt ek YRS EERTRe SE5G, W ali PORP Koo PhElyous e
i s repeat egofitom léllﬂﬂp@ﬁ@n@éé?ﬁllfh%lﬁemr nede st WA dimeheheraior mateuieRero oigh pev
?f‘ ‘I’Vﬁl lt hg%lhg%f Yal Ueis e fRBRl thtHBhcd s i ditab8Se fnMtigurk Y QitediRUhe 3 ank 801
10  travel times for all the destination nodes. The to and fro travel times are first sorted in
ascending order, then Tq.2 i positioned just after the to and fro travel times (Tps_AR [jl)
for each destination. By positioning Tint2, the total network throughput thus obtained is
calculated. This procedure is repeated for all the destination nodes and the maximum
throughput as well as the value Tps_AR]Ij] that maximises this throughput are kept in in the
15  intermediary variables {max and index}. The algorithm returns at the end of its execution
the value of T2 located just after the to and fro travel time that offers the best total
network throughput. More generally, the recalculation of the predetermined criterion is

done in the case of M groups in order to make maximise the function

ZN

min i—i+]

1< N, SToral—rz_lzNj
20 with i=l

where M is the number of groups, N; is the number of destination nodes belonging
to the group i, K is the size of the messages sent, Totalis the total number of destination
nodes, and Tminii+1 (S the value used for the criterion of distribution between the groups §
and i +1.

25 The new criterion for segmentation between the groups is applied during step 122
and the groups are thus modified and stored in the database 52.

Moreover, during the transmission, the status messages received from a
destination node indicating the inability to follow the transmission rate imposed by the
transmitter node in a particular group force a switch of the destination node to a slower

30  group when possible. The sending of such a status message is caused by a change in the
properties of links to a particular destination or even by a change in the mode of operation
of the destination node.

The unequal distribution of nodes between the groups forces a recalculation of

Tmint -2 in order to find the optimal value based on the constraints to be maximised.



15 .internediary variables (max and index). The algorithmreturns at
the end of its execution the value of Tmnl-2 |located just after the
to and fro travel tine that offers the best total network throughput.
More generally, the recal culation of the predetermned criterion is
done in the case of Mgroups in order to make maxi m se the function
El V; mni-i+1 5 Total -ZPI 20w t hJ=113 where Mis the nunber of
groups, N, is Mb@,owmhenotarforqbeﬁbi mair're@ntrmdmmeif argsaugs ioprbbessed by

i, Kis th t. t . f

dest i nat | ShecnbatectosgSal i HERET 28] offth % aied REHM Bt e on

criteri onaofalgritir kimwn per dwemﬂabemabldsethgraolmp@menanﬂaBaﬁsfa@@THanﬁleiQsion
t b
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Mor eover, edmaongrrten%ageséawﬁﬂsgroun the status nessages received from

a destination I?%%nbé\%b@@fh‘af‘&&% AR lehibldOthb Wpli@Watidieof the bandwidth

transnission rate i nposed he transmtter node in a particul ar
group for €@ agCospj ‘?fdhe 6'1‘3”9% cﬁf?‘é@l@ﬂ’&?f drstingiige nedessbadyveriine sorurg he hat
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cnange 1 n e ropertres. o S | CU esti natl on or even
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The umequal distribution of nodes between the groups forces a
recalculation of "Tmnl -2 in order to find the optiml val ue based
on the constraints to be maxi msed. 13 Mreover, the total or

partial incorrect transm ssion of nessages is processed by a specific
processing unit of the sender 20 in order to ensure the
retransm ssi on based on an al gorithm known per se that enables the
achi evement of a satisfactory transm ssion quality for the underlying
service. The sinplest solution consists of retransmtting 5erroneous
nmessages for each group. It is conceivable that such an

al gorithm enabl es the optim sation of the bandw dth on account of the
changi ng distribution of destination nodes between the groups and
that it contributes to ensuring the reliability of the transm ssion
by neans of the acknow edgnments received, which are also used for the
di stribution between groups.



10 .14 dains 51. - A nethod for transm ssion of nessages froma
sender node (12) to nultiple destination nodes (14) in a network (10)

in which: - The sane nessage is sent fromthe sender node (12)
to multiple destination nodes (14), - the destination
node (14) of a nessage returns an acknow edgnent nessage to 10t he
sender node (12) after receiving the nessage, characterised in

that it conprises a step (114, 122) of the distribution, by the
sender node (12), of the destination nodes (14) into at |east two
groups (Gl, &) of destination nodes according to a predeterm ned
distribution criterion taking into ag gﬁ t the to and fro travel tine
bet ween the sendi ng of the nessage and the receiving of the

15acknowl edgnent nessage fromthe destination node, and

step of sending (AQgm-L04) tr%snﬁ@ﬁﬁ@&erﬁe%g?é@ﬁém naddnaBr me@ﬂ 1 ﬁ‘lnlﬁple

same group with a latency period between The sending of

successi vEesingiagwsies 614 Wea Reinarkdtdtin which'on nodes of the sarre group,
the | atency per irpglsameafdssa§e® drit flom thedicPber @itd @ef tonmilipehdstination
t hroughput rate of the group being different fromone group to
another. 8¢des(14). 2 _"A nethod according to claim1, characterised
in that the sai Iﬂlemeeld%h@i ﬁi)diﬁﬁ4ﬂbfs=.t miebaﬁgiaOﬁumSidﬁea’ckmwlécrgmﬁnVeﬁsssage to
corrpa g,the to p {é %‘ of the nmessage with a

char ad f@tsieE'ij?rrPé’ B 95?r§ﬁ%eé‘f"?q ? 8158 oupconsi dered ([0, 1-m ni-2]
; [Tm nl 2 Tmashdraddsised in that3t cempiserteheldp (¢ thr ti2hgf tiee distibpiiah, by the
character i

aroup 1 o PAREr et 1. bl fhe) ABfien RRES ) theolrBid (U e 2C; B
time int edeﬁmatmermdbs@cwdmgéo grmeﬁﬂfstersmwd distbutien Igigrier akingi inlg @Powﬁy
one of tNngNEeHatd gave) ﬁ‘rh@%etm?e'éﬁﬁﬁ&%&{dlrﬁge& thé ridagdgel &Hd mta, b &AMy ONfe

group, the latency period is equal to the |l ongest to and fro travel
time 12r erEopledgMeidnorsasaigem dte destinatine e @R at i on nodes of t he

group. - a Btep of ébrmtghmb aomﬁ Hedga dc}e@ tRB¥stAARNAodeIR the eG8slhdID
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destination nodes of the same group, the iatency periods, each specific to a group and

he same

defining the throughput rate of the group being different from one group to another.
20
2. - A method according to claim 1, characterised in that the said predetermined
distribution criterion involves comparing the to and fro travel time of the message with a
characteristic time interval specific to the group considered
([0, Tmint2] s [Tmint-2 = Tmaxl)-
25
3. - A method according to claim 2, characterised in that the latency period for a
particular determined group is less than or equal to the upper limit of the characteristic
time interval specific to the group.

30 4, - A method according of any one of the preceding claims, characterised in that
for at least one group, the latency period is equal to the longest to and fro travel time for
the previous message of all the destination nodes of the group.

5. - A method according to any one of the preceding claims, characterised in that
35 the said predetermined distribution criterion is recomputed over time according to the

distribution of destination nodes among the groups.



distribution of destination nodes anong the groups. 15 6. -
A nmet hod according to claim5, characterised in that the reconputing
of the predeterm ned distribution criteria is performed periodically.
7. - A nethod according to claimb5 or 6, characterised in that the
recomputing of 5the predeterm ned distribution criterion is performnmed
in order to maxim se the total throughigut of the network (10).

8. - A nethod @ccmmytm@ éc@o@ln@lthValm$<©ﬁar‘attbl‘ised| inithatne edvampairey bisad
in that therecorrg(_g E p?f pre%fetercgl dlstrlbutlon criterion

i s perfor REedeeMipRL sl ‘ét'°8f°“ '3 GO GPRe SR 88 raxi i se the function
EN." with 1 5. N; Total -EN, where Mis the nunber of groups,
Ni s the nunber of desti.nati nnod t he
size of messages %g}? od.lac Qr| mp 0{: lm ?Ocirc%?%é}g gr?sel&jnﬁ 'iﬁéﬁrg? ﬁlﬂltﬁ]g otP
nodes, 5antheTpre|daterm|mec1 disgribiutien wateuen us eeeribomed heoa:fartterm@mmove the total
di stribut | ps i and i + 1. 15 9. - A nethod
accor di ngl[r{P Egﬁﬁ% ﬁelflﬁo er| sed in that the reconputing of the

pr edet er m ned di strlbutlon crlterlon is perforned in the case of two

groups so as tg Wmemo%eactcgl%lnfgLEBQﬁdnﬁn? (e with deidf 2, charactedisediah& the

i s the nunber of destination nodes having sent an acknow edgnent, K
i s a consfesamputingnefithe Rredatermings) @I@”E‘é‘@ﬁ GigRriope p?ﬁerque'f’ltﬁﬁ cgpe ‘of M

di stribution between the two group g the nunber of degtination
nodes1® hagronps/ g0 ABHIO reaxinise ﬁ@lf\dma@lkn with TN sTadal j greater
than Tnilnl- 2 10. - A net h'o‘d ceormdi ng any one of =t he

precedi ng cl ai Rare YNARE h@HT I gictips, Mts the nhrﬂﬁémﬂéstﬁaaﬁﬁrﬁﬁbcﬁg belonging
reassi gnl ng of a destjnation nog ?

rom an Ori |na ro
st i nari BUNSSERAp 16 haZe chaersTRsacah T Beyiedl ngRogiag testination

desti nati ﬁdiHé@OQrﬁ:l Toini 11 15 the Vdlue used Bethdeditgfion @f (idZibutapiyedpsdnahe giaups i
t he transm i)n of nmessages to nultiple destination nodes (14) in a

network (¥ he node consisting of : - the means for sending the
sane nessage to multiple destination nodes (14), 30- the neans for

receiving fr 02% €3 n.eg%ﬁtécggﬁjlng O{E:ﬁagﬁ r?éé:@%ra@e%ﬁ%ﬂ%%t the F@Eﬁﬁ&%gotgf the

acknow edgene upon receil
predetermined dlstnbutlon criterion is performed in the case of two groups so as to

maximise the function (N.K / Thin1.2) + L.K / Tmay), where N is the number of destination
nodes having sent an acknowledgment, K is a constant, Tmini2 is the value used for the
20 criterion of distribution between the two groups, L is the number of destination nodes that

have not sent their acknowledgment, Tax is a value greater than T2

10. - A method according any one of the preceding claims, characterised in that it
includes a step of reassigning of a destination node from an original group to a destination
25  group by the sender node at the request of the destination node.

11. - A sender node (12} appropriate for the transmission of messages to multiple
destination nodes (14) in a network (10), the node consisting of :

- the means for sending the same message to multiple destination nodes (14),

30 - the means for receiving from each destination node (14) a message, a message

of acknowledgement upon receipt of the message,

characterised in that it comprises:

- the means for distribution, of destination nodes (14) in at least two groups (G1,
G2) of destination nodes according to a predetermined distribution criterion taking into



characterised in that it conprises: - the neans for

di stribution, of destination nodes (14) in at |least two groups (GL,
&) of destination nodes according to a predeterm ned distribution
criterion taking into 16 account the to and fro travel tine of the
nessage between the sending of the nessage and receiving the nessage
of acknow edgnent fromthe destinati oniénhode, - the neans of
Isendi ng rramgegett@ aﬂ@fﬁbihtfa&bli 1o Bﬂmefn@%a@éﬁﬁetﬁraﬂﬂl‘@rmﬁian Itheamessaﬁe
atency period between the sendin t syccessi ve nessages to the
same dest ARAISCENS TiRessape Praraaitedgpalon HeeeTndion i per i ods,
each specific ttheangmeup samtingdebssagag td testindtioougkpadf thatsemefgraupewith a
group bei n%' f]:aﬁ{c:el%twgénome%gﬁdi%é 8“8/0%%99@&3@%93% es o %he]s%me'dég‘tination
net wor k ( ¥ 8" AnERSSPoR o nessages conpri S|gng at l'east one
sender 5 nodedgsi theagathengrbup, thease dasendyrstipdsn eaguspecifia 1) a glogp @énd defining the

destinati ' % f LNg an
acknow edgﬂn%@gﬁngé%?gg%gdé%@ to ﬂiggggﬁgf&ﬁodgéudé?%%ﬂﬁggn receiving a

nessage, characterised in that the or each sender node (12) is

according to c{fi-m ddwork (10) for tehsmissOn e hEREIGet EBnpAGEPEAEARE oh® sEhddr M
12, characterised in that each destination 1 n_od%eatcglm i ncl udes wﬁz
e f

means f or "8&hd1% ganh mukivles gatiBRtion, adqs) §)4) avhesgln HIRHIOR NI
gr oup1@ndidchidé e hégsSeN@amin@deR aClidviepment messagh ®atke & tfe fsehder node
reassi gni of the destination node (14) froman original group to a

n
desti nat i &% §PYUF UGB LN T e with the request to change groups.
characterised in that the or each sender node (12) is according to claim 11.

13. - A network (10) according to claim 12, characterised in that each destination

15  node (14) includes the means for sending to the sender node (12) a request for changing
group and in that the sender node (12) comprises the means for reassigning of the
destination node (14) from an original group to a destination group in accordance with the

request to change groups.



