10

15

20

25

30

o~~~ 1 e iii~ ~1rr~Bill 1~ —*59159*

Generic radar architecture FI ELD OF THE | NVENL
invention relates to the general field of conﬂm%m@ﬂmmmmm
el ectronic and/or conputerized system archit

and particularly to the fi eld of structures 5 fols¥He

i nterchange of information between the various

el ements of such chi tect yres. I‘éﬁa‘ic&e@parti cularly, it
concerns conpl ex sySREHE ragar akg Y€ interchanges

. take the formof irregular data flows pronpted by

A1 OB THRINVENIGNT ons of variable duration in time. It
applies particularly to the design of electromagnetic

or acoustic 10 sensors, such as radars and sonars.
CONT EXheGRvahtior tlENSltorhe gPReERIigToIGomEiax ethediogiteard/or
C I
nrﬁjtgﬁ%éedégg&@ﬁ{ 'aFch?t%Bﬁf?Qé’%tn'dl a%rﬂgﬁlgﬂ té tﬁ fikld of strugtures

ticu arI y t
fgr dhe ln@mas)get of cbmformamrﬂ mwegnotmdé@rlw glegnents of such

PEREEISIRY cﬁm*éaﬁér@iebialr@s ItMBrﬁBrﬁEﬂE@m%lé)d Q@ﬁ@mssmstvﬁﬂaq the

REAE ke NSO SSHIA| GRS JOHT SRENDIR Y Rigoossing

fuhetiasasftvariableaduration in tilme. quantities of information

(flo f r ot | recessed fro

bhase bAPpiE FaRRIEN) ¢ IRE ERIdh of HbERmABRER, bf Booustic
semsord, suchiasiradars drd/eonarsprocess  either a

| arge-si zed data streamor a very small-sized data
stream It ma even have to process variable
GONEEXTRF B INVENTHMNY - BRIOR At eans and short data

streans. This |rrpI|es in particular, that for one and

“ the s

w der oueite desfient |5t AIBERSRARRRI BT, SRR sensrs are
ctomfra)ncmgnbgm@ﬁ probleqd aglated padicutdnly toothesgrestt ecamplekity of
Hgtlc?r%t ﬁrc{\)lcﬂé’éfs byttﬁér}ﬁﬁbéésﬁ@? fsru%@sé’é}ﬁb@ég W%ke up these

unc roces node, ano

Pigtamer b éommltvmém%@rﬁpew el m@wee oaﬁlf ¢RypRlexity

i tﬂ@%ﬁﬁr@tloﬁ’@ ﬂnﬁ%hﬁédte@%pw Ho Qﬂadt cadation ih nieé easintities of
i ncreas

'etﬂ%aﬁsznt@e\ﬂ CI n Q?cﬁi)gt%bg%sfsﬁ?d JLYB NG ?Qler]a'p% phase of the
wstarmhmamaiben errmsp@lnfaoammm sahev &irctios may haseyto process

écﬁ}e?raﬁigrgg )f' AMYERL L Wér?%él??z@& rQ éﬁ]l-‘lg‘sﬁli‘é It may

ens are eS|gn P
averhhave tomescessevafiahie Hlieynationsdof longt %aiad%tc%arbﬁr?é\ﬁit short

Mta HRERIO S B, NR DAEEISY, Thaxdrok dRESaNd i sam@ function
the processing time can vary widely, this variability consequently giving rise
to a degree of irregularity over the course of time in the data flows
transmitted from one autonomous functional unit, or processing node, to
another. Furthermore, the functions provided are more and more elaborate
and entail computation loads of increasing size and sequencing operations of
increasing complexity.

This present and especially future growth in desired performance
levels is not very tolerant of conventional architectures around which current
systems are designed, in particular. These architectures are generally based
on the development of synchronous machines performing tasks which are
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adm ttedly autononous but for which all of the
sequencing is ensured by neans of signals delivered

by a specific processi ng node whose interchanges are
tightly synchroni zed. Thus, 2 he irregularity of the

data fl ows nakes developlng such a processi ng node

very difficult. 5 The effect of such architectures is
ddmittediydautopomcsisebst thrswhichdall of tthe ssequemeing isneosured by

FEkhE bt 28ndls SHORERATOLCS PEALANCT AHARLERES AU whose

le@trchﬁnge,srwnrttghtlxmc@hrogu@va| us m%we@él&ﬁrtty of the data flows
rﬁHP@@é@V@an@@u&H d ﬁrdc@%’iﬁ@?do*éﬂeevécry’ﬂlfﬁ@ﬂﬁf ating the

various 10 synchroni zation signals. They thus hinder a
nore integrated design step in which the systemis

'ﬂ@%'ﬁ@ef @?_hs@@hgamhnéﬁutés e t@ dividgl wp reybteinisimesigned in this
s di

B Bin CRloOht st slBar S BRACE bl oS HTIS ks, gacn

qubadeemblyb beny ftimed &y andedisatedosets of rﬁg'n@amzat@n sngnals

%ngpr@{ Qfsdﬂ?a%sgw WhictPls F g%'h%ﬁé ft r%‘rﬁﬁﬁ@%e varlous

Is dir attri

inehranizationesignalst J@eYHBHEJF%dQFh% rﬂ%f@e%%%ﬂrﬁ Jggﬁ%wn %’fﬁp in

WHiEh CRBPsYst o 6cagérer 88 d hoky 36 35 a singleowititifunctional
whi ch the processing nodes naking up the

BaBA8€enbl i es woul d, moreover, be capabl e of
Thiis lividindi-unm asscpxaamﬁe\wh 20edive siyhetiroaisnoin degk éderchanges

r‘{égpﬁgnﬁ tﬁ@a%ys?érﬁmrbgmﬁéﬁ%%rﬂj ifrht%H'lh ?Jg%nggﬁapamty, in
e

terme cef yhe gluandity ©of infrsmationppraeessed.c ilipyjtatipg, wich is
dur&t@bhhhwabré Q&atﬁb bﬁbh\ﬁ@bt@é'é’cﬂ@pté@ Hagnpas athef hewsssary

Giarah o T EREPUA I eaRT B b e/ LEeri Rg Gy Wigh the

pracessiag phodes smagmgodms the osubh ssendiesr alouidsqnwreever, be
%ﬂaﬁe b\swftﬁfﬁgﬂaﬂ bg ar eppveral |- synchroni zati on and
) :

. Ies he ot her processi ng nodes
with all of t he synchronlzation 30 signals which it

Ti594 nﬁl%?tonTma%eEE‘dHn’v@hhéﬁéi %ﬁﬁé&h#é&ndiﬁfcdthﬁ) adopt for future

;y%gé@%ggré?\}h;pomngm ? beOH Qfmlagct:(%hls a%tglpt?y reYated to the

computation capacity and to the ability to adapt to variations in the data
flows.

Another drawback of current architectures is related to the
organization of the sequencing of the various processing nodes around a
general sequencer which is responsible for overall synchronization and which
supplies each of the other processing nodes with all of the  synchronization
signals which it requires. This centralized production of the synchronization
signals is put into practice by the presence of a very large number of physical
links in high-level systems, which makes the production and refinement of
such systems tricky, and hampers their capacity for development.

PRESENTATION OF THE INVENTION
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l'inks in high-level systens, which makes the
production and refinenent of such systens tricky, and
hanpers their capacity for devel opnent. 35
PRESENTATI ON OF THE | NVENTION 3 One of the ainms of
the invention is to allow a ¥ystemhaving a plurality
of subassenblies to make opti num use of the
computation capacities of each of the processing
nodes formng them taking account of 5 the fact

that, rﬂ? %fgfth\éeglrﬁ% dfNhe0 nvteﬂﬁéﬁ |S%CQLNOQG§Y%'{&H ﬂé\ﬂﬁg a

i s pronpted rmthe whi ch

flgrafitys plfn§uba%Sme|a‘3Sr d0e mkiec roRtiEuRape Sl etha |Q%n%ﬁat'°n
éa:f.')%cﬁl@?o? cnt Sﬁth‘éaﬁﬂo@b'sﬁﬂé ﬁd@jetshtﬁrﬂr@’\méfm ttaring account of

Qces An
the Ifach tg%t”@aﬁsg't’%” Suitbet Eﬁﬁga %?fbﬁm&&%%g\r/&a s Bofipted to
pafirentheltask or adie foe whikhoit fo redponsibde @s$ si nage which may vary

L e

pdﬂme[he processi ng capacity of the systemas a whol e
can increase. 15 Yet another aimis to facilitate the
roduction, servicing and maintenanc

ther aine isnisr alloan aysims ted??p%%gn%w% %parﬁ ‘\fi%{/%lg‘b a system
t%érllr“@ tdong tbhifhcbmlﬁateabﬁbmb@” sobasdursbiea) ahtfksnodes in the
ke 3 ot SR g b B 0

ttetpeotessing yapamity aof dine sgsteor as ahehvdlagaa iptreaaei ty of
processi ng nodes in which each node provides a

function or part of a function inplenented by the
¥stsanathemaing it faailisateuthe produptiom casyickggamy mainignance of

$ysthe v@m&? Bro mharat Ar mdrekcomiplek, saraBliapy lnmmhg the type
Em&ﬁul eg) fhl? qﬁngon synchroni zati on message whi
UmBeRBY PRYSIGA! HBkY a 25 synchronization si gnal
a common base cl ock and reference date, the sinplified

'Fc?%'ag rﬂialfﬁ%%bgé %ﬁ‘ctﬁé k?rjnf‘enttﬁnqgt g?e@ﬁo“&esﬁ%rﬁ a?r[:ﬁl?é"d?hre

roni zati

particalBrly ya oﬁad@@yﬁ@necmmsaqna arorlrtlf@paﬂand@wnm@s Pl'éf@&,'w of
;gr‘oegsﬁhé A¥EBY in M%Pch' S SORDP R)vﬂfessé’ﬁ.ﬁ‘kftlbﬁ mﬁﬁ%functlon

MRlemeRieigRhRSsierBs T oﬁaer%@"t%fgw@ B shaaatasg
accomaagingld nohreIEBTN SRaAIch epfes cante miongied bith a
i is use var
%’E’QQSFH@%@@@?“PH trﬂ%ssag& e"%? gﬁdh\?ﬁ% Sl"?‘&ﬁfé?desh?%der a
$ymehsyrizatins sipel,ata mgnyhep basenhdlatk ta'rei iraferenteardpte, the
%Jlﬂ'\tpﬂfléc?fh% er Hﬂeﬁrﬁﬁggﬁﬁ %E!tg@m@ﬁﬁ#ﬁeptrh%c@été' Q98 which

RS2 0L A S th _ _
the synchronlzatlon information applies,

- a plurality of asynchronous data interchange links, each link allowing
the interchange of specific messages between two specific processing
nodes, the interchanged messages having data to be processed,
accompanied by a common generic header containing all the information
which is used by the various processing nodes in the system and which
relates to the system's operating step to which the interchanged data refer.
This header allows each processing node to associate the data held in a
message with a determined phase in the system's operation and to
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35 nessage with a determ ned phase in the systens
operation and to 4 determne the way in which these
data need to be processed. According to the invention,
the sinplified header which the synchronization
nmessage contains is part of 4he generic header of the
messages transmtted 5 by the asynchronous |inks,

. which corresponds to the sane operating step in the

dRfSIrRIAL the GRiydh ReniIP tHse d41dPREUAD bebRtoleBAaLesSi Ng
node has neans suitable for interfacing wth the

synchroni zation Iink and for inplenenting its internal

Adtosding eocthegnoentidg tbasﬁlmpbﬂied headenahidh the synchronization
chyo L [

rﬁégs% ﬁdr@ tciglﬂrggs?c‘ %%g#&ar?éa%?ﬁ tﬂg n?é)%%gtaé lfr%"r‘fsﬁﬁtted

by ténesanmcbcmwsdmﬂzat althﬁt @cvrce:mﬁmﬂ tprthevaame pherating step in

tAER ﬁt@"n*l ate header. According to the invention, the

syn onlzatlonI|nktransmtsat|mng clock 15 H, a

synchroni zation signal and binary data franmes, the

Asodaﬁdiihgmbzme menﬁognabcrarmlo&és%uﬁy lﬂ)@ﬁ}édlﬁli@é amaﬁns:bmmhe for
nodul,at i n

iBratr WA Be” SHBChoBRRTAh ik AP P iEinePnd 1 intema

segeeacingngnt the basiseof mm@rgmiera\lhsymcmepaahcmesmehsage. Each

4rb§%§bgn§d1?§cfenq kel %a%c‘fn%n@%@‘ép%f %% s%Bcfé'ﬂﬁ? the data

I nvent
tranaated by a qa\@tadnt@éqzhamgsedmw%w%a@@rs?p@@te beadey. st at e
for which the h| gh state of the clock H has a duratlon
ow state m f ac bei n

to t f
Adkaiginggo g inention, thS SydtFoRization; ok PhethigR ERtadtelock
Hf at bwccHromkahbdnaagmaldam@tbmary datzaframed)athet bmcm{)mzatlon

050 ) ] ST BB PSbESAERL B DB by
medulatiag the fam facéinOftthﬁrﬁﬂQQ‘Fa'ﬂ withtthe megulatien presepdng the
tirRé MtEAS! thheée’tgarbfé%&hé hiahglédges3sr theelosk es of the

binary data in the frames are noreover encoded on the
two states 0 and 1, with the synchronization signal
Agiording de rinef featlird yf theinvénticrmdbe Modulativmgf the faratfaetor of

eat ure,of the iny the transm ssion of a data
t&% cﬁqc C8H’Wﬁssgy§8{$r30m zation link is signaled by
the transm ssion of a 5 synchroni zation signal. The

transm ssi ﬁr‘stgfe ﬂarfW@Eﬁ tﬁé’rhr E%Qﬁf%@‘%{(@% M ﬁé% aldifration

start of execution 0O at1ona
syst eapuaia Hiah of the |@Wrﬁté'§@t thebforal fnaaaﬁrbeé%e@m tap/z,
exanpl e _.of 1agtatPRIralhieRahe gk stEA¥ d¥&ha dMEKSH- has a duration
greater than that of the low state, the form factor being greater than 2,
- a —1 state for which the high state of the clock H has a duration

less than that of the low state, the form factor being less than '%.

The values of the binary data in the frames are moreover encoded on the two
states 0 and 1, with the synchronization signal being identified by the -1
code.

According to another feature of the invention, the transmission of a data
frame on the synchronization link is signaled by the transmission of a



10

15

20

25

30

35

5 According to the invention, each processing node
synchroni zes its slow clocks, whose frequency is a
subnmul ti ple of the clock frequency H, using the

synchroni zation signal. According to a preferred form

of inplenentation of the invntion, the 10

synchroni zation signal is emtted peri odi cal |y,

acconmpani ed by a data frane containing useful
syyobtunizztioat sigmali Mhe traasnossion ofi adtamy cbrresponds generally to
tﬁé’%#em Bt %cdﬁ)ﬂ'&f@" 8;? aﬂ@ﬁé\ taé?ﬁ%% E%tEFh W0itfSin the context
préferre enent at’l on,

of caliegiar system, BH e?@agnrdemftanfqr@ratlwﬁi.t@%i Ay ben@ PHEt: |
this frane is a real frane or whether it is a dumy

frame. According to one inplenentation variant of t

Adsoiinaole TSy o deacmprarEosiit, el SRR (i slow

ohcksh wrmedmmrancgtw ansubmidtiple dffitaefoisok foéquersyddeusing the
SUCCGSSI on of bits which can take the

VQFH?OQ'@%%T %9” the structure of the sequence being

defi ned such that the synchroni zati on signal can be

A(%?@lﬁgtz %y ﬂesﬁreﬁij%ﬁﬁegpl hﬁﬁeﬁ'\éhfb@”oﬁ BPEH@;hventlon the

corre tecti relation
%@@Bmlzﬁjlomowan%& ineamitiep) rRefiadical hycﬁcwpawe%d mh@ data frame

ddﬁt@ihﬁ‘@t UsstuheytHronizlton hfoahitidn arme demsupfraaiedottaining
ncodi pe%%f ng a code which detects and corrects

'B??B'PQ @decentral i zed architecture advantageously
al l ows the asynchr onous 30 oper ation of the various

b
/Q%c%‘?&ﬁ? gthzéjB%sféﬁ er K gggd’ Eﬁ%ﬁt%n %act\}\gréanm? transmitted
rFﬂSO@éEtSﬁQi@ indigeting whethqmtb REE By el AayecAF Mﬁ'@ﬂ?r itis a
ddriify fdrhout i ntervention by validation or
synchr oni zation signhals. This architecture also allows
each processing node to adapt to variations in 35 the

Adaordiod tolumel intpdermbatadied vdsibat obtheTheersticst, éme sgndHrasization
ﬁr@'lg%ﬁ%n{ﬁﬁ d’é‘l‘ﬂ#ee sgﬁ?ﬁgnﬁaﬁbﬁqnﬁ lhc’[ﬂb%krnna‘c?'s'éﬁuence

uta on cap

robdaiupedf aysuq@@salpnr@f bltﬂnwrmmalprta&é@ ygluesd@s1artfl, the

Lﬁ:‘Purl'\é {thanal uéM@éfB'éﬁiboééfu%oCQuér?ﬂ{a‘#rtﬁe s§néﬁbﬁ@éﬁ6n signal
e arc |tecture ase & the | .nvention |ikew

qgan biRs resranizad aewh%él%%taeﬁ?fr@%ecorrelator by

djététlﬂfgialcbtréla‘hbﬁcﬁdaq?cns wi th one and the sane
function being able to inplenent conputation nodes

di stributed over various physical entities such as
Acdantlied to ranothes. iniplementatiann variénin dhe oinforinwmationubeld in the

binary frame is subjected to encoding using a code which detects and
corrects errors.

This decentralized architecture  advantageously allows the asynchronous
operation of the various processing subassemblies and nodes to be
strengthened. Each interchange of data between two processing nodes is
implemented by an asynchronous link, without intervention by validation or
synchronization signals.

This architecture also allows each processing node to adapt to variations in
the flow of the interchanged data.
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advant ageousl y i ndependent of the physical division of
the system 10 The architecture based on the invention
al so nakes it possible to take advantage of the
growt h of the conputation capacities fromwhich a
nodul e can benefit follow rfig a new design. It also
makes it possible to inplenment functions which are
additional to the system in the course of its
lifetime, 15 wi thout this i npl ement ati on requiring any

refgtxqtgop'gll Fhea 'g@rll rey h§s 5&?’%%@@ iyr?c ?gstﬁh Iogicaf machine
wehose MpUMIoaobmm:ﬂges ofudhi highentharn that mbtﬁjéed &Yy operating
tﬁgyﬁﬁélprbbé%\%%o%s'm U éloln'él @%&Y\’én@M@raYchltecture

processi or e to autaon

Mgﬁe@wabrih@earphéecam ba%@@ndnet'ﬁéentmh'sevwﬁg ga?'PWﬁn thg tasks

garffrined ﬂfécé@f;‘t&ﬂt W B dRidRdnaty QINcZi@hs axitts bpeaind the same
DESCRPTl aﬁ HE F GUI’ES 25 These f
t

faaction Bgieeg, gtq\émp GospRUtalion |no§ girés&‘ tﬁ@?g over various
pHyeRal Yerititiest fdchc caisr peinted tareuities Dnvup)bn ointd | funstiorst ésl thus

SHebRERR Haer AT e Pl v e alvelfon” °

the invention, 30 - figure 2: shows a schematic view
-Q'Eev (ﬁ?&nié&;‘t%f BaLE@ &t tHETRYENWN %Isd”rﬁél@é%ﬁlltngoﬁgdl% to take

In accaor t hi.t
adv@ntags, ehihesaondh of e GUMPUIAEH SRRAGHES TPOAREN HAtGdUle
&dn bBﬁeﬁCfbﬂﬁwtnggaS’(é\MlQielsfgi\ df atseerrakesst possible ted@vplement
roces node
Hpg rs%c arg; aéiﬁilltgv%f?r{g %s@%rﬁﬁ Stiﬁtggi%%rse off |tts lifetime,
meMhlmlnmlemnta’t@noweqmrmg aengseatnoiodiiegtiom of the system s

%{,g{ﬁﬁ& ,%ode i mpl enenting synchronous processing,
ure 5. shows a basic illustration of the data

routing inplenmented in a processing node devel oped in
W@éMﬁa Wiridhe & @ciﬂbﬁhkatn@ﬁﬂmkealénﬁhed tioe advhetage of limiting

tbg% Sopf BBY%{C%'% té’se%&f'ﬁﬁﬁw%ﬁt u%’fu&,"?sta%p gﬁro?i‘?ssmg

dnﬂmﬂ;eemlbly brgwdte T astonwenausly Isyoshroaizeoits afwn isdocks on the
g bt & iR crﬂ?:?he ?lgorr(% %%dglﬁ%rgﬁ s&h&ﬁr&h&%ﬂ@ ighding the

orm or-o

DESCRPTION OF THE FIGURES

These features and advantages, as well as others, will appear more clearly in
the course of the description illustrated by the appended figures, in which:

- figure 1: shows a schematic illustration of the architecture based on
the invention,

- figure 2: shows a schematic view of the interfacing structure of a
processing node developed in accordance with the architecture based on the

invention,

- figure 3: shows an illustration of the schematic structure of the means
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15 - figure 8: shows an illustration of the structure
of the signals and digital data transmtted on the
synchroni zation link, and - figure 9: shows an
illustration of the principle of synchronization of
20 the slow cl ocks of the prbcessi ng nodes by the
synchroni zation Iink. DETAI LED DESCRI PTI ON
Consideration will first of all be given to figure 1.
indluGed irdpRocddsivnods implesmsmitiatyiasynofironbes gesessaing,
features of the architecture based on the invention.

It uses a functional diagramto show all the functions
whi ch -nbgureet: shnmeam lustrationpdfethesisebematic (:Stmlﬂr@rrpf the

Ao :
A PR oo YR ArdAd processing
functions wth an ext ernal environnent, which

teﬂ\é I (r: grfe@m@% 5M8KoRe 4 Bﬁs@tlﬂﬂi&?ﬁéﬁ%ﬁe@f fherdaa r@?ﬁﬁt@irﬁplehﬂénted
S a onmagnetil C, sensa
1B PrREGSSIg Q0B IeAISRRr  ACCRHATCR T AP dpcture 6 8ed on

tae dmgdntionsensor of sonar type, or even any specific
interface of physical sensor type. In the specific

case of a radar system the subassenblies 11 are the
subasdiguse ibe shews poribugirationof arhexarmple«affdasa beimgyassociated
Wil A SSToBA dreption, for exanple. 35 Such a

syst em nmay a?so ave a certain nunber of subassenblies
12 with an 8 analog role, one of whose functions may

be to fijgetT:zshdvae agi iustration of tecpengpld b ehbeding the data

EAARERC G g ool Bt e R SR G g £l

subassenblies 13, such as 5 mcroprocessors or

m cr oc]e@gr%ogl %ﬁéws‘“@r?siﬁgtr‘é@l%' W&@%ﬁu@ﬁf@? fl k! %’Iﬁhg% and

synchr onous o, asynchronods processi ng
%’fﬁ'&at%fraﬁém%&oﬁm gypehropization Wafsiand pe seen t hat

although it belongs as a whol e to one or other.

domai Ny S ssenbl y ltse av

bel onglqﬂgr t% %f%ﬁ‘ aa {Jgh BQSQ\B@ §ff‘n§¥r§(ci“%rlnéatlon of
the stam cleeks lof tHerltm:esaeg rtddaas by thelsysskminization lwkose

main function is to act as an interface to the

physi cal world (atnosphere or marine environnment, for
RETAMERPESCRIPTEEINNMENt S 14- 15, allowing it to

i nterchange digital data, synchronously or

asvncfmﬁg%@#avon@m *qrgt Of 8 B2° §i08n 9 4Rure N Tais Aigure allows

m Cr opr ocessor n easl € seen

rrgsentatian bafséaﬂbwnwaé f@@%ﬁ%. afl the o %Sactyse hasashion the
|ﬂ|@eerirP|lt ti’éésoé(\/fdrictlbﬁaltdlégm to Eheéwsllignalfendtemeiwtich may be
gorv%rrgé b?/ é) uc:tomp ex electronic system, such as a radar. Such a system
may have a first family of subassemblies 11 performing interface functions
with an external environment, which environment may be the atmosphere, for
example, in the case of an electromagnetic sensor such as a radar, but may
also be the marine environment for an acoustic sensor of sonar type, or even
any specific interface of physical sensor type. In the specific case of a radar

system, the subassemblies 11 are the subassemblies responsible for the

“hyperfrequency transmission and reception, for example.

Such a system may also have a certain number of subassemblies 12 with an



10

15

20

25

30

35

envi ronnent to a subassenbly 12 responsible for
digitizing them The structure of the |inks between
anal og nachi nes generally neets constraints and

defi ned standards which are dependent, in particular,

on the 20 nature of the and og signals interchanged.
Speci fic standardi zati on of such I|inks is therefore

not useful, in principle. On the other hand, as far as
etr’ﬁa%@tw@arodiezaifi aimost Girgitioak dadya bentter cligitigesthei signals

GRATERRR b e S, Rt (P dytside epdroqment. for

é)@lmﬂ!lhl s reason that the architecture based on the

ERYRNT 59ch hgs %ﬁ@n’ﬂ%gy Q\f@c& i @%B éggbﬁé“se @dgué’rfl as

oerat Ion o tS|nc
rvmmge%smas@rempmgnfrﬁuerﬁg wirse é@rhgm? §§%tee°ﬁ?n§ﬂa' the

chﬁirm@afr@sfyhargrohbas @r@ctés%lingi@ﬁc]fata nter changes
ereror,e .naln
QR aNE RahOC AL compIohsustsbis dhegh a1y 5 st ot Fign i

bhi@mgsnas d whbleetadese or mithemdomiact) & stibassembly may itself have

%&%ﬁ?ssbglgngﬁgetp%thér ég@ggn%qhﬁsf H%deo&a%xangélé' it ¥an easily

kaiseen thai s yumﬁ@emmy an whpse mln f\nmcaﬁ@rlﬁ lthgctaas an interface

tgethgrﬁ'ﬂg@%l v@fﬂc (HPBSHRe oﬁﬁiéi?i‘h@réﬁwéﬁmérﬂsfbr @AMPe) has
basi s ters supplied,t ngea proce

fleprests 14+ Tfhe ingntt oﬁﬁ?rcgﬁf‘g?l A cW”PﬁE’”O%S'Y or
adypbhiopoiuglye withse procedsirg hodesuchrasap phicesprodessor. Equally,

SHEC oBHF e e, %, D000 b TRES BLQGRRRL halog
diemeptso ¢ € suthioly aflodeis tavtiapkmiitnther agmalsdecglw@dufa@n dhe outside
&L\)ﬁ%ﬂn’fefm% b%b@%emBB{ s e%’pon@%léfdr‘dﬁéuﬁﬂn@@hérﬁpar ate

physical entities, circuits or racks
exanpl e, Regardl ess of their restrictive 5 physical
Bied Ugteuctliiee of ntley dimksgeetiedintandied Werchines peoerdlyi npets

RS ani ROt aNAgRs WnER 208 g e YIPARRAM ag the
naiutehef thenahalogi sighalsnintérnkanges. shpreifi¢ standgodization pheuch
@%g% {r?eq%asggg ﬁggfup ghﬁc@ﬂﬁventl on is mainly based

arly digital ones, havin

@nénentherr kancisyrien asribasstpReEizaing Gichatal data interchariges
i HoPICE IR0 ItRE Rkt PROVIEEY Bp@iﬁzh%tﬂh@é‘rdlﬁlbﬁ][can prove to be

proceSS| ng nodes. However, since, in spit
Y&F¥&#Hi ng, sone processing nodes need to have . a
Ipifor 36is TBA SN (et thie fapchittetmre fasieteort tiekimvehiiarnhas ghye main

ﬁﬁééto{)%eﬁnqr% th& ?né)éé( %Wo%%r&?o\ﬁeof; HE H rgﬁ’tQP dienRéfts %ﬁaLBQd in
the various subassemblies making up a complex system, and of
standardizing the digital data interchanges between these elements. It
therefore mainly concerns the synchronous 17 and asynchronbus 18 digital
domains.

In the description which follows, a processing node will refer to a functional
entity which is part of a subassembly, and capable of autonomously and
intelligently implementing a determined, synchronous or asynchronous, task
on the basis of parameters supplied to it. These processing nodes are the
functional entities to which the architecture based on the invention applies. A
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One and the sane subassenbly may, furthernore, have
synchronous processi ng nodes and ot hers may have
asynchronous processing nodes. It is thus possible to

di stinguish the architecture in ternms of the nature of
the interfaces included in% subassenbly designed for
this architecture, allowing 20 the various processing
nodes whi ch this subassenbly contains to process and
divdrefurictiogs! urat mayaravei ond er norefprodessireg nodefdepeading on

RGBS L B, RS SHBRRRRS RAIOE Sen merac 1

riovidiet & @ivere function may: eoreaventhieosityated oraseparate physical
e?‘léi‘ﬁ[a@' bltlﬁ(tegfculduﬁg%rfr%ké kislg bﬁ?ﬁl@% Ml'é%grdmﬁéﬁ rgéltn@tlve

hr oni zat | on Accor I N

nhyélqawéms@ﬁhe tinferehangenphdaiasd ?Mﬂ?é‘ ep ﬂ%cessﬂ’g nodes is

eﬂwa @tasl%bi‘éﬁ lbynkseas of rafsyhawr\%gbﬂé 'lirky bas. windw.@e each
n al | owi,n e no | ongs (0] a

ypOesue DRSS S IeT it BB NGRS on i

ot her processing nodes which belong to the sane

A@Qﬁﬁ\ﬁﬁ@'ﬂ u Onttﬂeaa}{gﬂﬂ%& r%%as%;ég&?mwntlgﬁ‘% ﬁ’ﬁQ,nIy based

sync on|z IS a Sin
a1 nieubassemblipsa Naskedaip igitel 1 omsCh hayinggeene heor more

éﬂyﬂ@ﬁ}on%hﬁcbfdlﬁ'sélﬁb' ABdes ihttecisarsdiegn d4tasasghchronously with
Cﬂenera nchroni zati on nmessage to all the processing

Bﬁ'éBmC@B j8P MOFEPi on is now given to figure 2, which
Hovwesery singeg anspitd bﬁ/evé@tmrﬁgs ssime ptagessing nddes need to have

{
4 BreLisr EatblRs g st BRRE  Blske  BICAT by, Berfolfi. they
Iikewise hang syndhsenous progessing noglesy esponds to a typical
SHO2g5E Py saH’fé"@Lﬂ)‘aQQe%BRﬁtméV‘S furBleéthiong, tHaveh %ynchronous

vari oys | nformation I nt er mali NS nent i one
RSPESTRING NPISs Al otiersapay fig %ag%&wwéw%m%&awﬂe noggs:
IbRCthus pakibideo Histikguishithb art:hltﬁﬂtlﬁrerlrrﬂerras Bf the nature of the

B TR bR 55 ot by appvin
thewammsem‘oc%mng madesawbichi thisvsubasgamlyveordains daapregess
Al REdR6SngLlat %ﬁash‘i’rtemg‘ofttfé rf%t@r%r oftA8%nks aII?wmg the data

gener a IZI I nt er changes ormati on or
lategefaar@eism gﬁﬂ@lm‘ﬁﬁ’sﬁﬁgﬂ@@@%%l tates the presence of

N'g?!‘]gtbfﬂ de$|§h€d Eﬂﬁﬁﬁibth‘éfh?bﬁ“tféﬂtuﬁef&@do&@thé |'t13||0§§1ﬂ|c]§1ﬂthtus has a
su i npor ur

SFraie Bhy IRk ofor SPERTEEARIINO sEORRITPLS] (IGr Thetnd @

symbarmm@asmmmf ensur ing that each subassenbly has

s ol

/égc;oi{h@ﬁ éogﬁs r étn?@]n MWE 8%%21{@@% snalg%gﬁﬁjg% eé%enhallx links of

"point-to-poitaypentwith aiésk glledingoa processinghnede wiich bd@@gs to
PlvaZﬁdb:éﬁggrﬁngRgslhgégc@ﬂ%iﬁﬁ?rﬁ% toh \ﬁﬁﬁ/ BG{Hr‘B?Qé'éssmg nodes

WhICh belong to the same subassembly or to a dlfferent subassembly The
synchronization link 110, for its part, is a single link allowing a subassembly
111 which manages the global synchronization of the system to send a
general synchronization message to all the processing nodes.

Consideration is now given to figure 2, which shows very generally
the structure of the interfaces with which a subassembly designed for the



10

15

20

25

30

35

per T or M A0 IR0 LRI AEABES!

15 use of the data which are transmtted to it by

anot her subassenbly and to condition the data which
it transmts to another subassenbly. It also has a
synchronous digital interface 24 which allows it to
provi de i ndependent interndD sequencing which, if the
task to executed so requires, can refer to gl oba
chronometry in the system 20 The rest of the docunent

dr@h@écﬁﬁre@é@edwhtﬂgeuihaéhﬁbﬁ & eheipeedi gheaﬂuét'renioa ianigure 2
to cqQrrespon n LN

aofrasPBes o PRl MpaBianbAt aydho AihctoRs g to the
\iamiplus rieformmafion snteschangeclonaios sn¢mtmdamr|eumuﬁgy itds aaturally

ﬁo%sﬂ}?@ tozqm'ag; ﬁcthgpgﬁgcg’@é%"ﬁﬁn tﬁ#%%ﬁ?"@l icBS it HeHforms, a

%‘M ront zati on ni zati1 on
sub@lssg deprebolshgve-an iteraca Ll tp e §V§{0@ @main or even an

|ﬁ§?ﬁé§éeﬂ®gbg§\§é @gx}&mec RnvirosmBAL. i pSthis &wt@@hrtomnz ab} tave an
syncnro Zzaltl o

Aaleg Meefed Sica Sehagr. Sh dfe NGNS, ‘Freflliid fercABRges

gifinforthetion os iofislgrialeith dthhaie‘DmeelceaBltHjeatl'pH poasesicagf digital

PR GRiBLIE oBKECRREAGH BeROAIEPBY Mk SabaRan ©

@eqnmpomtwweawa oft the inveintiani is aﬁwng &tﬁaﬁa izatiopegf the

|Hﬂér{:ﬁb§1 éﬁeﬁt‘?@'bf gnéﬁﬁh@ tl%t éeﬁtﬁh Qm%bl '|ﬁférhél d>p$erat|on

I nc Accor entl

Waishes as iRHSRPRAaR @%PPF‘% b ir T b réi,b%a%mbfés To
th%f éndfa slisadsentlsy debigabd &Oﬁm@rm‘ohmctntmbamd es e thivegtion

AT B e S s Bl i RS T Rl ARGy it o make
udd obthe pata wiicht bies transmittest tcoﬁ bwaeommbaﬁsqrablyo@nd to
édr{b‘&ldnstrfé Byiat {gﬁﬁfh‘ ﬁé%?\tsnﬂ&' fgﬂ éﬁ&ﬁwbp%ﬁbaééé?ﬁbly It also has a

rati ng cast

SYREFNIVS, S101Gh iResbsgods aMBIH: aaws 1t dg BgPV'%éndependent

m@eﬁarfs@quzr@wmtdm iflfhe task! toeexgoutes Songqordsscar refer to
enblies. The technical features of

Q'ﬂ@a'ﬁﬁeﬂ%ﬁf@ ﬁ]ﬁwslﬁt‘ﬁw based on the invention are
Tes castné the doturaentrelatpamorefpartieulaidy tonthese digital links and to

tﬁgf};%lr,%‘g #p@ ”L] r@%lsgl ven to figure 3, which

henat the principle for management of
the data recelved by a processing node 31, which

Sl et e ?9 tRé- a?ﬂhhtéc’d@ﬁ’@cl@éé‘ddl@)n the
@ywatmrbnmﬁem@ﬁta .ﬁrﬁﬁxléswc rﬁeogﬁbf@g%n%i%w'mal dafg, to. be
lam?@hﬂmtﬁbw&eﬁ babassemblizst and deroadlyoa syhehronization llnk
e BRpalefSU coElIBPeatdy Dler bR L BF i dytems
subassemblies to which it supplies a synchronization message, a base clock
H, a synchronization signal and a date reference. The synchronization link
also provides a simplified header allowing a processing node performing -
synchronous processing to associate the received synchronization message
with a specific asynchronous data item, which is itself characterized by the
header (label) of the message in which it is included. According to the
invention, the simplified header transmitted in the synchronization message
is part of the header which accompanies the corresponding asynchronous
data item.
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asynchronous |ink 19. According to the invention, al
t he asynchronous |inks 19 have an identica
structure. These are bidirectional point-to-point
links of "full duplex" type, for exanple used to
i nt erchange the data 32 betd#en the processing nodes.
20 Si nce asynchronous interchanges are invol ved, the
requisite identification of the data 32 transnitted,
for an operating phase of the system is provided by
ihe
AGERE 1 45 sBe AR o, oGP oSS Fodg uses allor
paini efithisdotdrnedionhe data itemis informed, upon
ﬁ?%%ﬂgnﬁgﬁoﬁQﬁﬂeE zﬁfﬁﬁﬁlﬁ%‘clﬁént Qﬁldir’éﬁtléﬁéd Iirﬂ( \/bﬁie‘ié'tlng in

ataltemneed 25 to be processed, witho

 bypRRcaRROE. BELM PG s BTN AL AR e saRS Ui TeReTitied by

tRPeEpétifid mftm%emm@r 1 w nﬁj dﬁéatpr@d,‘essiﬁy troodeBaldf ntheasother

exa ar S i ch
SherseTliss i ity refllred pb I Bvitrehhfio S ink hased on
the énvemtivhedle dessiilgethin tpeama@partg)frhmi dbeument.| be
capabl e, by virtue of the architecture based on the
i nvention, of 30 asynchronously processing data
r el at iGRNSiderator g NoMd IeNsto fipuieodt Whichs §€'FPmHBQﬁIWgSh°WS

th@ pFRRRIE 8 hBRagemBnAbf Ml @état received rtﬁ,l a \vascensirid aode 31,

Focess recei ved data n%

S eR DL RsHBc RN s RroeesSkE AE TR Slacssshiadsdimey by the
dieck thaersitidd drnotheaynahrunizgtioanadkyzihgy thet subasgeeidy 111.

Ib%r%gﬁ& I St@iﬁ%%e%ﬁﬁ?ctﬁ%ﬁgs%%aﬂsthé“irﬁfén%h Afe data received

€ S€ rocessi nqg erforned
byn thiseprogessingfnadee anatdate tﬁanw@tedabm anadheonode ¥sigg an

a]s%ncﬁl%tn%u?thﬁﬁﬁlgto be processed. Thus, in the exanple
own in

Ack g dosRoRN TSt Al o el ik Ml 18R af entical
dindase. fl'ﬂés@)&@@]bhcﬁrechﬁnalrpkmnt-toapgmahalm ef"futh@uptdxd type, for
rocessin ot
BlERTE i, RE T PIcTBRg B datar 2 RidiRer 18 1iEo8adhgthodes.
Sinspasynsronbes dderchahgehare wovalved thegaguigiie cfhertilfléatlon of
t@o%%?QtBZQFhr%‘?‘l‘ﬁﬁe@ffoﬁ' B op%?Xﬂ‘?@EﬁQQé‘%f #Hé“ﬁ%stéﬁl @:ﬂgro?ﬂded by

SSin

teansmpting acbe@%rrf&)wénch ACUEPAISe th%tramreﬁte@rf@t%ﬂteffh dhus,
tHat érdde%ﬁ‘rhgl $oder atsdA tregdivabedte adathhiemt herinfdried, upon

RGP R B W g i s
tbhise processedngithoatias Aucmahaving ebderrindoraned of dhegeoment at
TRE e o R e o e The
Taking ap an example a radar system, in which the rate of operation is given
by the times at which pulse bursts are emitted, a signal processing module
will be capable, by virtue of the architecture based on the invention, of
asynchronously processing data relating to an emitted burst without as such
having to consider the time at which this burst was emitted.

To process a received data item correctly, a processing node performing
asynchronous processing has means 34 for obtaining, analyzing, storing and
restoring this header. These means also allow parameters to be set for the
processing performed on the basis of the nature of the data item or of the
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15 for recovering the base clock Hfromthe genera
synchroni zati on nessage and thus creating its own
clocks fromthe base clock. Once the processing has
been applied to the received data item the
processi ng node 31 associ atd® the previously stored
header 33 with the processed data item 38 and
transmits the data item preceded by its header, 20

dd?a‘itbﬁwsrtﬁgie ﬁl@@ésskﬁd .ng a di fferen}1 asynchronous |ink

r t t

Tise it % sgls staiv b gle, Sithe e $H €l iRis Rlassing on
tweqisita astretiots @avingfran dweidisfincb geodessinganodesofos example.
IGN&H rtl% gga?éﬂtgettﬂaf%érﬂﬂo%sémﬁq ﬁ\@ﬁfor‘nﬁbd"hé ‘%bﬂll%d to data

nee he d ociated w't
bfé@@@ﬂg tCT H’P%%ﬂ‘é@éﬁ?@éaﬁ'@ Bhasge, the Mﬁﬁj‘ts %aﬂﬁ YE® the respectlve

ﬁegdé?até g?frthéomveggam OR&HS| MhigPdgret @ trbtbﬁr\togdafreaimrtg‘ the
Si a e di
asvRgRENoHS kS HoRes 37 £ 5 Sisel the pinedsig ok Rflogmed,
for @Xeﬁfm? PFaghsshong, rincteet@asmm vehichocrenphithe ddig items is
T,
e R S AR oo of e
rmim delay thiet datan Ite%yﬁcﬁmﬁfﬁtnfr@rm@@ dhe rogessing
51%% Hdval teﬁff\kﬁ’ﬁhﬁgﬁ)%@e R84y, viIBith drBenot shown in the

arc |tect re ba on the Thvention. This is because
figyre. associ ati on makes it possible to limt the
i nfl uence of the variations in the fl ow of

LQLSLt tql g%#g%ﬁs\sﬁﬂ%d&mégtqﬁ]ﬁo ﬁéﬁsﬁ@rﬁqﬁ e("ng? SI%\QH 3 the figure)
fof réciveniog the tpase clogkdd fram tbﬁlgﬂl\l@ralmr@hrm@a{m gfesgage
A th‘(@rdr@Qﬂlr?cq ﬁ?Bﬁ/ncB‘lo%Jsa\‘Hrh%é %Esé Rpptat a bet vveen t he

varl ous % neral synchro atl on
QaeR g ﬁf%c%“éi”ﬂg 88 Ao aRmied & dheofe hedy | data item,  the

&Cigééésgh@%déomaéséd%ﬁatb@\mb pffev&msly emied Beader 33 with the
nsi de

| o] {
oREReRy ate pramaa aBSioih {56 ghth e Rfecbustl Y peacer
tbhlaedmb(’ano@@asmgda bnﬁfeaerﬂrasmyesMonguadeM@l per f orm ng
synchronous processing 45. This type of processing
takes place, by way of exanple, when anal og signals
Atesirdingetp ithe pag%ntwgw HfienbeaderoB3t sea ggRericNEssAge, Which

[fSksL81 e ARG o pressthdbitbegingEode I the
WQP?%@B@#&!% tpobe ratd *&ngﬁg’é”ﬁ‘éﬁ Fhe ek 8 Whishet needs to
mbb§§§ tlhe:é] cﬂafté ?ﬁ?ﬁ mgleﬁdnfmm eramyagler p@hlsi mdssagy iatsent
o gia, SPaIuE i 51F STATESTR Rot 16 e St 4BAE the
aritite tproesssirepdsain o T hes, [at dhe siftedentaitanes obite pragessing, a data
|P§rﬂ qﬁ?ﬁantsnﬁr[t&!i ffr’gh’?topgaﬁracéés?ﬁ@ n'b@@e(bvé?%tﬁ&r a&ifpMikd Dy a
header of single and invariant structure.

The asynchronous processing of the data which is associated with an
asynchronous interchange structure is an essential advantageous feature of
the architecture based on the invention. This is because this association
makes it possible to limit the influence of the variations in the flow of
information processed by the system on the global computation load which
the system needs to withstand. In particular, it allows the existence of a
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15 Since the nunber N may vary on the basis of the

type of burst emtted, it is inportant for the first
processi ng node to be able to know the preci se nonent

at which the first data arrive in order to elimnate

the Nfirst data itens. In 18uch a case, the

processi ng node 41 under considerati on has synchronous
processing 42 allowing it to process the data received
vahiadLeitd an affid foh thd dalbetageeartbe N@ndas prodesgingynades, the

%%]eg!ﬁl:gﬂt \ m?ﬁtﬂnagfﬁgﬁgﬁﬁtéﬁg nrrggg ﬁtS\%Wﬁve] of the global
systemo landmmi sit pheleyebdingpchanddeni ng |t to find out the

paranmeters relating to the operating phase under
consi deration. In the case of a

2 ! ) ! r ad
asyndRnsieRItieR Ml PPWRSIVER R A0HE H whepﬁ&t\?mﬂca"y shows

th@I rfﬂridtﬂe 0P nﬁét%@ﬁtérﬁtef@r e glhta fetfel\@damb |aeproaedsmg node 41
or mat i on

REHGTIED SYAagPUSs PEcasmaees: s DRTS! PRy etsi i okss Pace
bynivay mfiexample, avseni analdglsjgraie d@tgzedhnqwmmgl bmmeanhe)f the
ﬁ{sggcrgﬁsde&% d84e nddd! t(§ u%%bﬁ%t ﬁrs’??ﬁéégs@@yﬂﬁf%qg%iendent on
Ssing in  accor
?rﬁsﬁiemusmer@hn@ﬁwgecqr&smw.dwgotp these apaleardagusuch a

dds@Kariddy fP¥eradak @sté‘hﬁ‘cféird@@‘h@p Bebéﬁmldrﬂeaﬁﬁtealevel of the
nchr o ous |ink and

transmtt d 30 _F
TRV S ?ﬁ@erg%ch o SiitEeH A & fyeam COégesﬁRPBa'"Qy to an
erhlttteldep@tfsettiiLGsSIso'ptetrtmesj needsldo B processedt takithg nateheot to

c%%sr ﬂilal éta s?g&]anﬂ% gevre% Afﬁ‘ %é%ﬁab’lﬁge i LHe I?e‘?ﬁtft@& ‘burst.
Sinss dge ntorhasdy onaly Mgyt on i besiseof thpdyee ioh @Upﬁtzﬁé't’f@ﬁ it is

H‘E}% r o?t’cﬁ"ﬂge Iﬁ\% p%éé{(@glr?g nddé Rﬁ(/j‘ge:ar&ﬁ tggﬁgﬁ/@ﬁ% r‘é&]s’é&noment
oy MMsiydaies aEive BRoRes(OrITNat Hicgh B8t Jainfems. In
$uee émelbrﬂw pﬁ{cﬁ@ﬁmbl mide g1 L&dtearcbagmvestiqn hlaaedynchronous
uni ver.sa n

WRrETe setallobing RS R Mtk Bed e (Rl AT the
sequencingsdesgribed dysthpesynohrdnizatioprista cb’ﬂecué4 ﬁm%@dwgy the
%’ﬁ%hmﬁcﬁlspﬁ@feﬁ% E%dég@ﬁngpﬁéé@ aggdqﬂfas aa':s\f/'@('Sﬁllro?\’ég§S'processmg

rocessi ng I C uUse nma

allovéngritntedfind ouhdhe pasastars delabing tertaeroperatgng phase under
SOMITAHBEGH.| 'Iﬁ't!he whsE bf aaadeweﬁme ASEINTONRILdata)ifReh 46 wownsains

PR HPIAL08 dp B atied e Toh oGPl 2ak lastBfon about
theshement at \bhncﬂahe glatzlwilhios avditabbe targwecessimpdes ar e

tﬁt?ﬂ@( fmjtg}ﬂe ﬁ@gﬂ-ﬁgﬂoi tgéﬁ%% e@rbg)égtgé.slré%gﬁ&ﬂghbﬁgshnk the

priocessing desdgneid tis abwetmhaer@@nmf synchrengus processing in
SEEIE Q! 18I, SERNFAD, chaa s byt
syineranausclifka doreover, the concordance between the data transmitted
by the asynchronous link and the corresponding synchronization message is
assured by virtue of the simplified header 46 transmitted in the
synchronization message. This is because this header, which is part of the
header 47 of the asynchronous message corresponding to.- the same
operating phase of the system, for example, allows the messages coming

from the two links to be identified and associated correctly.
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represented by the systemas a whole, with the

‘structure of the internal 15 interchanges in this

machi ne not bei ng dependent on the el enents which are
set up. As figures 3 and 4 likewise illustrate, the
synchroni zation link 110 sddultaneously distributes
to each processing node, a general -use base 20 clock
H and a synchroni zati on nessage used nainly by the
processing nodes perform ng synchronous operations.

A i & B SORB0 TGS s nBRfo R0 0R, SVigtiPhEaMeh ink is
advamtayeogstyarseectridersally methgesystarh owwing ho the gendrahmessage
\{/MSQ SV ¥ %@})PM{; ORecadMd LBEY Séﬁﬁgj tQﬁé@uéﬂ%%&k "Brd%%‘é@h‘@r node

ores he consequences
resfoaming SVIChfﬁéorlédé’pt?@%ﬁhn@faﬂdhb% a:|p6@¢@9§yﬂq)ﬁ@d@rp€iﬁﬂrmmg

R AERRHODE ré‘md 'tlﬁ‘é §bé§fl@ﬁ§6 made @Pl@bétn'g%tbﬁﬁméd at the
at the recegtlon dul e

ocessi n
SpResRE Bade onPnConsigeraios, iCEqRancEvaR: ercuBmagate
@ﬁchfcﬁidusafahar agyrisHrapousvprogessing hfunetignshimnthatn way, the

s scButed B it Eealtel” A BNEIRInES6LF debbeg whose

prbaessing modessaye domsidesed dndrpandent Bleroents pradidinghfunctions
entiiél r&ﬂbﬁ@ﬁwbgglg/' 5RK e déj:‘hsﬁfdcg%lﬁ@ ﬁdhéihénttﬁﬁs be deS|gned to

processin onal I ece i nfornma

take chaEgf pfn@s awaoﬁfﬁq%n&mgy 'HhﬁHﬁ'ﬂ@@ "i“é‘rf‘lé‘?%tHEee eorocessmg
@u& k|§ ef:@rﬁﬁﬂél‘éddab ebeC barsgﬁmeatcotmrreaﬁ eobfa t singleaseachine
cl oc rocessi ng_node can, u

BB BYihoh S OL A BatRSin U T, g Tt internal
intenclgErgyest intthis matking hob betngedependsink pnrtbe elaraentsashich are
%At% k. Thus, since the two dates have 15 previously

brought into line, for exanple when the
processi ng node was initialized, the synchronization

N@dﬁb&ega@ p@rﬁd onil qaéwel ﬂmﬁ%\lethﬁe ewﬁmbd@an@n link 110
en t ere i s iffere

Seulagrossly disbhitess 0 sy PR seike Aeflee gELeTause base
dociorHliargl tao sgnehrpnizatioh enempﬂ@frmsedt mainlg wmarthamrocessing

K6 IR PSR Bethidh TS LBEFBRE AR 7 can
maeageeltSa infevnaly seau@nGing!t autonqm%)ge asynﬁfér@@pv@dz  while
eehﬁgc&;rﬁféc%@d kORI | d?a'ﬁelélos r{%?r"r&fl%tﬁ)rﬂbﬁtﬂﬁé kfs%t%‘én by one

I sSt1nct | eces i nfoor 0 a base
@ndsm RAGYS Dase 6WC§I'@nWW%Yﬁf e ?fgﬁa«‘@n@@ %Pgtssque'i%es of any
ddrhagé rr&rytlﬁgtﬂoomel Feciption &ﬁCW@mcRdb)bbne ot mprefpredessing

e A

;aiobewag modessinuhrorizEprelink ethiita evesequenaghwiziakicould be
255t '&%ldqy?%%ving to the asynchronism in the system's operation, the
synchronization link advantageously allows each processing node to check'
that such damage has not occurred. To this end, the synchronization link
distributes to all the processing nodes an additional piece of information
representing a continually updated reference date. This reference  date

| changes at the rate of the base clock H. Each processing node can use this

date for comparison with a local date which, for its part, changes at the rate
of the actually received base clock. Thus, since the two dates have
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general |y operates asynchronously, synchronization of

the whole of the systemcontinues to be assured. 15

Qur concern now turns to figure 5, to explain howthe
data interchanges are assured on the asynchronous

links 19. On the general ba3bs, in a conplex system

one and the sane data stream received by the system
during a given operating phase undergoes a certain 20
pReNTBEsly Mlechrsroagior inks Ilr&ﬂSoraéxarhplpaﬁmthd‘lpmughsmg @ode was

ke Rh?° SRLRRRUER, Woflelock: nehiied] et

chBpordainics waaemtmeaakvckaangr bthere inadhfferencemesfigy 519)9 local
Cé“hq{ %hetrre"ﬁé}%ﬂb% ?gtet %&o?@ﬁgnﬁ) Wn%C§§§é|B% ﬂﬁﬁ%n?e}ltatlon

vaaaat ireakigrang (s jocak dateowith Sbe refprancedrtecan presy be carried

d?ﬁeaefor@a':’udﬁﬂyeaﬁélt ByéteflRtitiRaily eWheRdverSa QHevb 1dynchronization
Eectlvel transmtted to the processing nodes

'§ﬁﬁc ¥eqd:\B). Thus, in a system of pul se radar
'Itnepeyném'bnmaaupl lnk ﬂthsthéaéfareldusiabmtbs thogeretistinicy pidees of

'@JB%? |%¢1ne$ aég b8 i—lez‘sf c%r{)ﬁ’ 25{@1 EIBP%? LAg. é)fref?réﬁgesgate

Thi® infereatior lSearlscm agmm@amesrbm Strﬁ@hfmrhfba@r@diowmg them to

By Q58789 Withd§se it &4ynERishdiR ddis. Tﬁgﬁ'rﬁforrhatlér‘#%@tiés&ble

exanpl e, the  processi'ng node 51 \t/> ponsi b

tpeil ot PYOIRPSHIR nAHSHSED AR EYEN GOHAN G BItRaP g aode

de@fer§llw }érétgsaasi,&tohrcbricﬂmlyﬁZspm‘rfr@mpmm m;f the twWimle of the
fllterl ng. for exanple. This data item

%ﬁ%&aﬁop %‘ﬁeso %ﬂ?s"l!rg the processing node 53, whose

function is to nornalize the data item52 relative to

a 35 @glc @oﬂk@ﬁw achﬁ/?laﬂﬁné’ aﬂouqtgu-r@eS prté?C@)?élbW\g HbQ\‘ijethée’ data

can, for its nrrcate t nor mal.i zed data

inesehanges %FP@@@S!EQ%%” Héﬁjéswhm‘{%]w Scﬂcﬂmnl cate the
Oiltise! |g%h@ﬂblajé%i§lgﬁ a\/@bmpldxoswwhhehemmmsairQeMG stream

Bb 5 e SR e R p B S ANE T edd 8 coran
minbiber aftpesformations asnbpasses thivowgivtie, varioeisgaoeessing nodes

wm&w@g&aﬁ%g %gnlfemése a%r b g gug%h&%egﬁhg node 51

cessin
Mac@r\P\éé dhisadata aiﬁe@myﬁewnfﬁeu@ma dteme bI(29) which is

tRIRFHRE tHaSséttind Jbrb@&éﬁﬁ@ﬁ*@%'% ¥ fdrtwhléhtIWrmECHrﬁlnput
necessary .for sai

S e s ot B R) by e By B S Vot ne o
rhbl% iowgitt data itehes dat, as5 %Emhan@ededmeQBSransmlﬁed to the
SRR BRlEs MO AP [p 2Lt of Lot o @ message made
Thus in a system of pulse radar type, for example, this data stream is formed
by the signal received in response to the emission of a pulse burst emitted in
a determined mode. This signal is processed after digitization by the various
processing nodes which make up the radar. In such an example, the
processing node 51 may be responsible for carrying out adaptive filtering on
the signal and for supplying a data item 52 corresponding to the signal after
filtering, for example. This data item 52 can then be sent to the processing
node 53, whose function is to normalize the data item 52 relative to a
calculated average value. The processing node 53 can, for its part,
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whi ch headers or | abels characterizing the data are
associ ated. In accordance with the architecture based

on the invention, as illustrated in figure 5 all the
data com ng fromone and the sanme initial data stream
which 15 are acquired by the systemduring a given
phase of its operation, are associated with one and

t he sane generic header 58 (510), which contains all
comrhbeicate eiemmbrmalizer] aatandtetro té i pragessig ngdelEsand can

SRR 8BS PYL REa PENI gr  Rld Be,

identify, fromthe associated header, the 20

IH%?"?rtcﬂ[téEtﬁFé %388 6th8f|ﬁemmh&umcmn p%ﬁe‘é@m@t nodes

qme@@t@sgmy:hﬁms'yrww fmsametcn tpk@WP s?lﬁgérv S@ar%ovef othe data

ngthe?dfhua{r‘@ggt@ré I|hé\%¥é@rpé?rﬁbrﬁr%d &Pﬁﬁﬁﬂmcﬂfsw ugingttid linkee19. For a
e processi.n

Fecsindinage vtersotues, 08l pilESTRaRflsink e able to

prddess thisglate itatredppidphiately, i és enérefdre atmessary ®tGaid data

e fE o8 EEABTRAREY b 8o Bhiincafiof MéhsddB T 3nisEhd: @cBSrding

tﬂoths? israntionedba dathumtedrdtaalgedeﬁpr0§3a§§w&¢f§9@aqutﬂ*f8aare

g?étbe imn8ad flesshie ‘Fﬁéﬁe g df rtﬁé‘%lﬂlat Fnel%etéinét@}ét of senses with
ent processin t. su se%uen eq,
f a.

vm'% @§§¢ﬁ@3 erdabela 0&‘%@%@”93 the gaﬁiaf
|lt‘1 ?@brmmmsg@m&hlmem&smus ltlye am/emmoex aspllwstrated in
e eaqgeyr i .
o 5l M55 TR rog o S ne AR it (Blo S yhicr
aae atquisdz dyothe Isysiem siasrlng raengrvevnepétase i &n Itpe@ﬁ&f@“@%d are
atSQSCira?éH(wiﬂh MfaHH'tﬁS s‘égvgé??eﬁeﬁ 'h@%HéF 58r(51b)1 WHIER contains

ormal i zed y t'he proceSS|ng

aridhe Nformationrelating to-his eprratiag 2hAsem 52, is

Ado@lﬁélﬁ‘gttbetﬁet|ﬁvéﬂﬂﬁ)rprmﬁsmbdlleﬂm@gr57ed @btHensystem therefore
associ ati on, wit

R TReabhanlahng dthdos Hestly srth, e, o Sestiy, bRENET the
ddremeterzasiohnaf thedpras@ssingnfunbtors aviichiatt will apply 152the5|nput

(}artél R tréggv%m&’ bwﬁﬁ ?r&f%%@d&@g&@.gﬁﬁ@dgrdﬂf W(éﬁ sé '?1as means

assSocI dt I tect
foastedingihistheader satasde assotiate itwﬁb@e&utauig@aiérrpéulaag grom

th@ 66&%%60%@%&&&&W%téhemagabh%u aAadene54, 55 or 511

Dl R i ar o e 6 D R R the npur
cith St 62, &3 80 rarsowebelatge sy eetrandimitted tos @anbthem precessing
R ST R Al B IE s Ra R TR0 con
be emansmittedc o cany| Eoipienlr \ProcesiRGi n@dmee@stftab pebsequent
(FBRLLSGHY BA bBYaptRbH 16 %,

In the case of a radar system as mentloned previously as an example, the -
header 58 may, by way of example, contain information relating to the
emitted pulse burst, such as the size of the pulses, their repetition period and
the rank of the pulse under consideration.

In this example, the data item 55 normalized by the processing node 53,
which came from the data item 52, is transmitted to the processing node 57
in association with the label 58, while the data item 54 corresponding to the
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up an asynchronous |ink between the sending processing
node and the processing node providing the dividing
function, on the one hand, and an asynchronous I|ink
between this processing node and the initially

- receiving processing node.1This insertion operation

i s advantageously inplemented 15 without the need for
nodi fication of the initially connected processing

dvefRfo valleralcikitad lWﬁhE$r®mssmg/ﬁ®dé 63ffiogitiee SamEhdata item

S AR b e ALY ool 5 g S gERRBA yif e
lakhel58 he architecture based on the invention, which

associ ate the 20 output data with the appropri ate
header. These neans nminly perform a storage

- Fhmefqrwtﬁctuﬁ@tbaﬂqa@mn|theflnggmt¢9r6 i thuss hagpd |qr\ fi gengrigdata -

Mkl Q%t&@%hrﬁﬁ@%rthé%ﬁrﬁﬁﬂi@él dsrgngramb rﬂéé@srblqurnsert

4 gt Veﬁmﬁe BiPeReied by 8 9ih BrarsSinacia, T Artexisting
dwapplrtocéesrag system63Thisr odecieh by miadepeasibs Hiynglividing the

rggéssl%@hﬁgg%e% %Sfﬁwgb(g\%jﬁ%ﬁgvrﬁ&?ﬁransported the data
ieon rcewmmwrgplammntawap@ceswemneﬁdé todgt an@rerdmred pyreetting
Lgﬁaﬂ §§5ﬁﬁhfr6ﬁodéiﬂﬁk'5€hn@%ntﬁr% BEAGIRG Sbr’@)@:esérﬁg ﬁé@é‘ta?@ the
processi ng éﬂ&&r cfons,{ dération % g q
%Q%&ﬁ"@ﬂ NOHS CRRVENG ﬁ%@ g dfupGlion P 8¢ e an 3hd an
a%?ﬁ@l@ﬂoﬂbh@ﬂrn@béuﬁeenSW%rachﬁérnmnbﬁ@ dridotieeirtitiallyh@ceiving
matrl x 1 C ASSQOCI
REPRETRING, 1088 TR sttt iprnaltly ¥ st ERtUsRusy, hpERiefited
mﬁm&bmmueed)for rmoegifipatiirsofothetihifialyetennaentied prndasakngrrg)des

the output data 63 to the input data 62. The
description which follows relates tq the nature and

Gonsidgratien us N giNen i tar Bawrer Porl i digdER rihavsrihe pperating
;frmcdré asfi #d intesards B4, Wil @rer incdidddhin BPprdesssingtriode in

| | h
ol oui i SeRReali bedse B B uhybf ABkE sBipte te
cutplti detat with thes adpmpriates headent These Red¢anse manlysperdorm a
SR AT ol Ry I8 SRUBATE 57 3 ST IORE he
hsfaden @ccompanying leastiedatatiesn recaivediabe rsasenved for this data
|@‘r'i‘°§HOOQ'r5@ﬁr\d3thdt|8K wI'Fds‘é”r‘o?e &eﬁeé@oc%é RfithPéact Sszut data

nC ono ase nv tion is
osh B3] DOfiYREH DYIthE BIoFRSSILD hAPHICmATod By e PEYesising node
Urdlef a0RsidevdtrRss aRB| header f(fabek) $I4i5bf ahélooeréspurrbe@ imbut data

nar. datat p eflnln 1o fie
B s Rohd” WnEr db " ekl Finalldn ra e, pr8edssing
rmp@héntedabyatrdetmmesmnlg nmrdtﬂsrunrderbCDBSIdEI‘ailon By way of
Ci; ng
SEMICIN G be! NoRARBABY B birosti"sh S8Bbciffon mati
symbolized in the frgure by the frame 65. Thrs matrix, whrch assocrates one
or more output data-items 63 with one or more labels 64, is mapped out on

the basis of the relationship linking the output data 63 to the input data 62.

The description which follows relates to the nature and the structure of
the information transported by the synchronization link. This part of the
description will allow a person skilled in the art to obtain an even better
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t he general synchronization. It should noreover be
noted that, on the basis of the nunber of processing
nodes whi ch a subassenbly has, the signal 15
transmtted by the synchronous link is either directly
processed at the subassenbl® or distributed as is to
t he various processing nodes which form it. According
to the invention, the synchronous data |ink
digtish bi/thier &hveptades of th@@rthitdchyredasekl d thie ifvergin.

requency synthesi zed by the subassenbly 111, a clock
of frequency F = 10 MHz, for exanple. This clock H has
the f Refarancefis ewnmadhdo fighreseheadd, aich sehematioaly show

07 B0 SRl AR 0 99 v, of
inteechanges yensh take piace 98 tQ?MHPWM”Eﬂ'PBﬁ'”Pi nk, is the

basis 25 for production, within each proceSS| ng node,
ft | ock t
br ocddehg HBaBe ianbheter % enGaBasUE bR, baReLon the
mmlod\esaa iserial-fypeslioikeomn adesh bir‘raarseiata drainses pegf eentetp each
%@g%g? R)Nr,g lfﬁ%’ﬁ% h% %f fl%@criiﬁn@ér Bf lbﬁ’r‘{%{/ }_ﬁétﬁqfé@ﬁgydeflnmg
fighds rwntfaﬁa@zsﬁ@lﬁt Imawmj agjiven puanbeg 0!‘ ﬁés sHER tatdpe frame jtself
tﬁ%%&g@in@?ﬁ@gﬁ%t’@f%ﬂ% T'h‘é §é&1@énc¢r@§5%ﬁd theeseéntent of the
framgae sent age dnRieayer {9{5??4 hy tF? %ﬁ@@ﬁé%m?' ﬁs%‘?%%e for
tﬁﬁtg@nﬁlﬁd éEMchr:@mhztatlbhyltmgobM mbeedvee peartyd Ehatusm ttee basis of
ase | ac 00 r X n

BReRFmbER ForoRamd ke MBisp B BMBaSerdy %k othel Zigna
traresoitedr byl theabyhehrpnods lind u%eelti}@écdlf&%(?i'}’ca&c%ﬁeﬁ at the
§Lﬁ>da%rs?ﬁl'bgp@1l F’@frﬁﬁﬁé& 'a@g? fé’ HeDarid iy Ero%b%lh Métles YicA Jorm

ave su cient stability oaIIowthe
'§ubasserrb| ies responsible for the anal og-to-digital
conversion of the radar data comng from the

é?q%)?hl\ébaﬁ &éé?ﬁ ot |8Ueﬁ1ceys¥r@'iﬂgéjrm% ﬁﬁ%? Iirnkoc‘%ﬂﬁ@w fré‘rgsrPons a
tininBy cloak Hbfof dikedpfrequéencynagnthesized dw e |§gba$sembly 111, a
GH birEBlerbRe Lot il damsunt hesi s of | ocal

eratin I nt

nedi at e frgguenm es

Elaeetalack therhasothe ﬁe@ﬁyrm%rmm@ Hhg feference ddeendgr the whole

éﬁ?ém%énn@l tReCarbhgedturd Baséd BAKNE imverfiont rrhl@ueczladk H) which
t.he chroni zat i on

B RstPdieddg Al dha subesSerablas B B ST RUAZRAT ik, i the basis

flor Qﬁbd@ctﬁﬁrﬂ Wwitisih| €acto procedsires nedey oIdheeéIeclesna:\ecessary for
urt

cmﬁr?F ?)n o) tﬁe Cr%rggﬁnés[n@é &g@g%?&hlgﬁ rﬂgkégfp eregb't‘t?%@émbly under

eorg;trtéraha»hl lohseme casesi flase dbckshereferred to as slow clocks, are
clocks at a lower frequency than the frequency F of the timing clock H, clocks
which can be obtained by dividing the frequency F, for example using
counters. In other cases, these clocks are clocks at higher frequencies, or
even much higher frequencies, than the frequency F, which are obtained by
multiplying by the frequency F, using a phase locked loop circuit, for
example. According to the invention, the timing clock H is a clock which has
the desired stability.

In the specific case of a radar signal processing system, this clock must, by
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frequency F is advantageously facilitated by the way

in which the formfactor of the clock His nodul ated,

sai d nodul ati on keepi ng constant the tine interval

separating the rising edges of the clock H 15 If

necessary, the synchronizatil®n link al so transports

various pieces of synchronization information

all owi ng particularly the subassenblies to associate
Vaapnef téxammsiey dsavdatsuffidienste stabilifyn to salibw f #reergubassemblies

rﬁapﬁﬁ%ﬁwsr i e R BBb Ao RE Fa88E diftayching from

that maeumg rsg:btalseembm fybdueen rtbair sewo nsasnpling clocks whose
r‘hluﬂ?fe éﬁfhﬁesﬁaﬁﬂéﬁév @tB?nNéWferéS?émﬂﬁ iitS must

tr ns t to t | nventi.on

kemiss rh%g?fsﬁéfBP'ﬁPE RiBaision torallow vt "f%'ﬁn‘%a'@tca ogfillators

éﬂ@aﬁh?%‘ﬁ iflermé6iaes ¢ Geh@iebfﬁévbmdetehswﬁ tinhds $1|gher than the
dul ati nct st ates

h th
Fersry e ' Dty s0p8 b8 HmBlr R SR Qb e the
é‘.uttasmetﬂbhéhe byal thee 28yfchranizationd liskat ¢h&/ 2 processinndaedes

Rzht tbé’Hetﬁ'P frgﬁib\%a d’rgc%e %Hg @fatbhérgomﬁ{o%t EfreZq’ilency

corre dat a
r@f,@reﬂn@ l@y‘mﬁm@rﬁ z e onﬁnmementailan ;ﬂﬁsl‘rhet @%wvymultlp“er

drludts! Fleﬂlr%GU?ér Povi@ihg fr@seeéiymh@ whlblﬁ ae anutiplabl ef the

t1}50 nmodul m fa

RIS F 15 ayateSrag diaRody e wAd i Wit B g Tactor
& thestcidok BNes hiniulatedt said lnsdmataon Keeplteyx codstiaat ihe time

e S

obt ained by keeping the formfactor at 1/2, the
ﬁé”&és%ﬁr;pftr{eh Wyﬁ&%hlz%tlehgfhl@taﬁé@ tpﬁfis'b@rtse%ﬁéué Cpleces of

state, whereas |
%,\mhéoméatm aAnfsEnatigy” @iawing n@a"t“ﬁ\é'af ¥r ﬁh“? aé't'%?SS?u”&fH'es to
adwicidtb aardon@tihenselves huats vardsesohigighis difiérent suBassemblies.

| [ f
P SoiohBarien inenganBg B ihS i olker bl Bt BRET S Foctor
Withhthe resim ofnreotdutea:tup@ngdhemetlnwdt@@nmsghnafathé seguencing
8?519' “ﬁ? syn%h?%&é‘tﬁ)rp%fo‘mlaﬂé is F@sﬁﬂﬁ@&“ %c@fdlﬁ@eto the

inMeRtiqro iy Rerkening specibc é@%ﬁt&%throofoﬁhelfyrm/-fé%ter ef Htf aeck H.
AbGordMeERs 1tAB, int/BAtidAY fHis rRodWEIbMI AR tiseat distinctustes, as

T S R Rk T R
@/ & ,setberd S;yatemmnoaespcmdsﬂogaaiatmm witte tHeumaluieoh arid a third
?tﬁﬂeea;#ﬁggggygo @Sa{nd%gé 3ﬂteg\lrltr§13ter{jetatvgﬂer aﬁESBnaé N8 use the
syreohsonizationlin thtrallasraltfar binery datal item eqsipbieal @4 fay example,
& S LAIE S5 98 ndd fate the form factor of the clock H over three periods in
order to successively transmit a 1 state, a 0 state and then another 1 state.
Each data bit thus has a duration equal to T.

In the non-limiting example of figure 7, the encoding of a 0 state is obtained
by keeping the form factor at %%, the duration of the clock's high state being
equal to that of the low state, whereas the encoding of a 1 state is obtained
by modifying the form factor such that the duration of the clock’s high state is
equal to % of the period of H, and the encoding of a -1 state is obtained by
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synchroni zation bit, or signal. The timng diagramin

figure 8 describes the various states possible for

the synchronization link. In this figure, it is

possible to see the two possi ble nodes of operation,

83 and 84, of the synchronR@ation |line. The node 83

corresponds to the case in 15 which no

synchroni zation infornmation is being transmtted. The

rAb@Bfind $hé %ﬁnrécﬁﬁﬁﬁuth ]?Idatolﬂ'#eydmrlatlbhe)fftlhemlmﬁksahlgh state is

na a formfactor equal to Y2. The

eﬁ’b’@é&% ffstbg piet”g cor r esponds tg the case in
ehcs@mgmfoﬂnezeioclorh-l is nised rtat transmit birarigdata: each bit can

tﬁ%t%'?&@ tta'kgoﬁ h&%%’teﬁ@&hr&n’l )Zeﬂdc?Fth%ﬁS -th& Mn{éHtdrTRRE third

P fact transmtted
modielion statemsUBed @6 1581CALTIBAI0 36 R REIANOMZRLN §iogal. This

@)ﬁeﬁrb’r@z’dtéﬁté@rﬁbm&wo HhBN@dglg the start of
transm ssi on a data frane and then to transmt the

data bits, of vaI ue 1 or 0, which formthe frane. The
Figgt noff adf thelﬁ/rﬂhfbﬂlmtmﬂ\ Bigrab chdsy ity fuhetiqro<ift signalafg the

th%f?gglglglpé gnfaqaﬁrq%g gB tﬁg‘ﬁngl kspéé:ﬂ;lcégﬁn#‘%jﬁ? |nv1ant|Cf(n the
tmnsmssuantofsacdatahfaamh@ almsS%g@alﬁg Ry therdransgiggion of a
%&ﬁﬁbdlf&itﬁ)ﬁpblt SPsigPaR IEHY tifisy et M figurBhg ddsekibeg the

o5
rati on over  the course of tine is
‘@%ﬁtﬁt%\tleﬁ)posé@ﬂféﬁlﬂéﬂ% SYACRTARIZREPN ekt i on under

IB0thfs ﬂ@ur%t lltol@ pd'sl%l»tﬂe tbf‘@esﬂmhvcmlpbzabla)modlelsrrkf omgration, 83

fﬂf)cﬁé% ? %qul{é nFr} &gn@%gg%ec&?e%rfdg%a(he case in

whichi red syrmhromzpmm;mfotrhahton is beingdeargmitiedi hge £l is thus
k it dn! nngrPI%‘f ap&S’r d&&i& @P‘n%ﬂvﬁtﬁ I f%ﬁﬁ\of%@td?'%qhﬁl to %.

e e B retemzat

nhﬁjrﬁ&ﬁgﬁhé Ebe‘irfg h@n§|¢ﬂ€§<ﬁbgdhéf§yﬁbm@n§ﬁm@hlblm@ iimghismoede of
I N S € ()

el EoioP it o s e dnicebtbds B i heifBikg s o

taénsrﬁﬂifl%ﬂy aCsylmhd@maammn&gaarmgnganeMetsjarﬂ|0@ tnaesmission of a

Ll g\ﬁa‘?gée‘%ﬁg%{eﬁ“t‘o ltr’f%un@{n! fig de#tgﬁq @VBF%BQHZ&‘ og\wh&h%ﬁh

fraroes Tow formdiastor 4s naedulated by mﬁdlﬁymgcthﬁc Rositipppf the falling

édgﬁ'—%? gh(g'c}ﬁc& é;ﬁ]bés"(n?der"&&naderafl@n VWhifé‘ké’é;ﬂng the period of

t,%g various 5 subasse
ccﬁaﬁlf Ehoofstani sughdatrife .fgn?|%p@§ma?f§§1%98'f‘99‘%ﬂggsg's kept
¢dr§;ta,ﬂrdm@jgﬁt@¢n3| sts in detecting, for each
a arancge of th

f\*h%?r‘ﬁ'”gﬁfcthﬁdﬁf’%g&? op]erqﬁlg)@egg%rr&, ° %‘@%Pﬁ%‘g é%)bESé&a“y
déysendeinb ok thadmplicatitsi dedert cansideration.nEhus, §h¢n§yedg@nt§'ﬁtlon

ke nial BPersteddy WAt @x8mpte.tin a mode 83 during a given lapse of
time corresponding to an initialization phase, then in a mode 84 during a
lapse of time of undefined duration corresponding to the continual sending of
data frames in an operational operating phase, the sending of a frame being
able to be separated from neighboring instances of sending, as illustrated in
figure 8, by short time intervals during which the link operates in the mode
83.
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86. Figure 9 illustrates the exanple of two clocks Hl
and H2 generated by two 10 different subassenblies, by
di vidi ng the frequency of H by 2. This exanple
denonstrates the fact that two cl ocks of the sane
frequency which are deduce@1from H may nevert hel ess
be out of phase. It |likew se shows that by sinply
usi ng the synchronization signal, forned by the bit 86

d&fs.@érgﬂ@h imowfgmntomsgwe 90{ a data frame, each

can, entir
AHEE0 0BG iiy e SSERRERLL pigh3| RERRE s the
fmd@tmnt afcplowshy phdsieg of ! theqilpw @kmky apdedtced ffemethgl clock

é’ﬂlﬂﬁfeer}? Té“n%lorfﬁ-"l‘?s H/Hat O RIMEY B2the various

ké as soon as its

subiassemb ﬂ&he rr@chﬁnmrrs ﬁééhlsmasaeawplil@stramdlhv figige 9. Its
d?fn%fpﬁ?é cBHsERY i dgtebﬂﬁ §BEBhEN sOPasderhblg, the appearance of the
o A S B T B SeBokads o e
cldck usdgransisilezafion wittnteeaisirsy edpe afitzatfiaome sfart indicator bit
@?@ﬁg@lﬂyﬁﬁgg tIQ% %Qﬁﬁ?’.‘ezéft %ﬂ&lgﬁkg‘Ho%ﬁB%%é’éhergfgd by two
diffeseat sebassendleliast bypdivigingthe frﬁqugmﬁf bhby & iTdtis example

rg(?\?%trdtés thanget thad s rdl@éjdsc af lthie @aﬁnSVf?éhdé‘ncﬂ}owhlch are

ul s nc roni zation i nformafion is
%’é‘cﬁﬁtffoé'ﬂ LG noveriaiess 69 arbot Bhase b v es SToHs et by
Plytuéln@j tied Epndhroniaiation B@ﬁiEI domed bymlg]e it 8dafoa signaling the

RRsBRE  floe et oot TSR el iy iGnomousiy

p’rmesther&id)wtdimclsygmmretadzﬁomH ﬂ‘hakpha&mgwéwusf)a@vamtamously
thBPQE%\BF@'EW §Bé8§lﬁoéeﬁér§ ?od’éau?@ RS ‘Pﬁeéﬂ%\’ tH‘aﬂt each

ave an on] zat1 on sign
wﬁmsm hreary eetermy nhuaﬁwgn@ft itegloci® A8 sprpAY g}s gﬁ%@'lzaﬂon is

ﬁﬁmmﬂwam{b@ubassen‘oly s clocks can thus be phased

ina very short time. This advantageous feature
particularly allows each subassenbly, during the

|geore gpreferrdad ot wof inh@esestation 0b thg nsynabndrrzatiars link, the
yngggiéﬁlpzﬁ@lﬁi%ir%ggﬂnﬁ% @%ﬁ&ﬁéélﬁﬁﬂ%r{ Q@h}é’éuﬁeﬁ‘gemb!y
Bhintstsponsie foo@eaeaalfswnc@.rn@watl@mqﬁéh& SM%tenhgncﬂ ganaging this

IIPﬁ i i %?e%ﬁina%roé@mﬁhé%fé"r% i%ﬂtdhﬁﬁh&@bﬁaé@ Iﬁq}ﬁ% Q%ferred

su assenb fore
TR SHh BDeAIAD. AarBEchAN <At siaTer s iEnearid Ppdically
@fé‘h&ﬂﬁ@%@ﬂﬁ kynchronization infophatiEmnisataremittet hiertbé datéer case,

s the advanta not J EART

<A P dreneantedoind SR E RoBRin SBEC i prtaining o
dHth Gtem edariming thé@apous egbasgam!ni_(msthat thendataywhismthe frame
ARARS er;étt?s ngé”?pr?ow&.hfﬁ@' BLhS haGRPEIER M ¥atio sk is the
heans” that er a

basis for continual transmission of frames which may or may not have any
meaning. The synchronization signal is thus advantageously transmitted
periodically and frequently. A subassembly's clocks can thus be phased in a
very short time. This advantageous fea_ture particularly allows each
subassembly, during the general routing for the system, to synchronize its
clocks as soon as its initialization and that of the subassembly 111
responsible for the general synchronization are finished, without having to
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processing node is forced to performits own
reinitialization, for exanple as a result of an
internal operating problem it is able, as soon as its
reinitialization 1o is finished, to resynchronize its
clocks to all of the systenR2l ocks without requiring
a general resynchroni zati on phase on the part of the
system Likew se, during the systems routing, no

vﬁé)tswofrl epéEtAivkab YésieheosHiZz@tiorodatar esedhove ich ribguilinkd, The

SReRsPrBRCEr PSRy el oat Bt Su A FaReEs, o

THie rdatia &fr apmchranizatiomc edvantageouslyiositmplé dn nipmpementation,

thg%’oer oég th?sacf\}%:t@%l: erY\ﬂ;[I chh}ﬁ’ng??nﬁg %Hécﬁ‘fc §)érﬁdnrg§ﬁlzatlon

sigmalped into fields, with each field corresponding to

I?als%%ahtégé@iu%ﬁﬁa Iﬂfwss w@l’ﬂ be fHeZ Qﬁdc@@sﬂn@frﬂfdmt ofGRe system to
en over a given nunb iﬁ. The n

TS} s W MHROZAHAN GPreRERAERIY s, H1PIon h6t when a
mbaéésllﬁgf nobar’g&iryed to perfone itspin esibitialization, fer etameple as a

SRS BT PR PO 0L S HBERS s
i rfingsftedortoi resypelwonire itsitclagksniec el iftthe gyriem elockngvithout
%Hhﬁwsgngéﬁ&ﬁtégﬁ%mbﬁ‘ééwl;ynas"é E) fHea'Hértb%Qﬂeoé‘ystem

ron transports a date reference whic

ldkpmisg. tiring) the rsysiem e MWINGs %S tcemoq(nsynchronlzatlon

pracéderel igr reqiuhle& datk mbtessing rvelepsydsseiding its own clocks
i nformation t P r.ef.erenced to a nore general tine

W%?%Féﬁéé"\}&he&q' 0italigaliih to several systens

i nterchanging information, for exanple. The franme

baseqt\ ?%ﬁtgggi’a‘i’é‘tf@gﬁbﬁqérlée%rr;c,%rﬁé@rlfsé’r%dlé bé noted that these

art o

a@caﬁﬁwpnyews%m%&%ﬁcﬁfrﬁ; 'é%@/ﬁ@mfeﬁmfsb'ts ﬂa%tbas which
f%:l;]rgr% g.?gnéﬂﬁgemg hhfpw ﬁntctprfmwrrg eaghdidld o@S@GpDﬂdlﬁg to a

|V ncnroni.za SSa :
SR P BB SYRERonTAon, inRErRtoR, areddes pleniigiar, fumber
dfegiger (| abel) of the message in which it is i ncI uded.

: -

T mat B SR o el RO CHERG Al varly i piofioe. targely
froral onel lapmum;lqnhéo stiisathem| Hewever.f samepipformation whose
iH?érHﬁé:I\ 92% ad wﬁﬁ@r‘tarﬁrfegtldl'iré%f e strigufd BaBed! BﬁQhe invention is

e B et T PSS Gy Bos Sl S, =
fe&nbddiel Wibe |ﬁﬁerdﬁinarén§:io¢|ts abaieeefarshedivhich issdnrmon to
Sl S HE AR b8 78 ABAE Yl processe
infoerchabipnt toe bpr nefeﬂancag imoaemoretgerserahmlmepdsfar@h@ dhich is
common to several systems interchanging information, for example.

The frame based on the invention likewise transports a simplified header
which is part of the header accompanying the corresponding asynchronous
data item and which allows a processing node to associate the received
synchronization message with a specific asynchronous data item, itself
characterized by the header (label) of the message in which it is included.

In the preferred form of implementation, the data frame based on the
invention likewise has a data field allowing the subassemblies to find out the



10

15

20

speci fy, when a genuinely operational frane is

i nvol ved, in what anount of tine, expressed as nunber
of periods T, after reception of the frane the
synchroni zation information contained will apply. 10
The tabl e bel ow shows an ex&3ple, in accordance wth
the invention, of a data frame structure which can be
used in a radar systemfor the interchanges between

ridi@res Yeatrean bz atimpiy, o ies frams ynddricomsitierationzar i ous

ALSE o0 Mo B S5 3uRbATREE, D kiR, BESRE RIS rigon moy
|ikie sy h@easarqe;taumnumber bf dataFieidewbpae content is used to define,
@Q\H}fr SR8, lﬂ‘\é ddtéigm 'v@t‘n@ﬁ tﬁ&nﬁilftfrﬁ@tﬁt WAL the frame

oni zati on I cat l on a
mtamsqusctma@ qsfeéi ByﬁbﬁrRSﬁPQ%ﬁmQ)ﬁ‘o /B Usfﬁ%ﬁﬁ&e to

éﬁéc&‘25wﬁbﬁfé< Hngm@h;eape&@ﬂm/ﬂaﬂr% idviaiblebl elnf ivebt aPaiumt of

| denti fication of t rape t i d
(PR aCPSEREd FSPHETES BToBRITs 11 GHEr TPReRickr of Ji, (e the
Sfmicheonitatiom iBfdrmaAibhIontdipedingll applyhe 8 Data f or
updating the internal date of general date the
processi ng nodes on the basis of . the general date
Hne tahle helowrahawsoan| exangpleniregecarganes withothe: iwention, of a
Qurﬁ%ﬁﬂ,ﬁysth Wetlire! WNHlBI‘? §éﬁ”Béeu§8§CTri QaeCFaHQF esys‘tém for the

ta interc es on the s nchronl zation
IBlgrAeAnge et nftf‘ﬁnsé@‘:hf ghonsyub@ssehiy éiﬂaﬁ@ (g vagous
proeessingmodies vihick? tndkel up We system Uisikg\ainsarchitectuteobased on
% nchrrgnl ze the slow cl ocks. The franme taken as an
'¥nen has a 6-bit field all ow ng the type of
synchronl zation carried out to be defined. These six
bits can thus be used to 24 '

Data field Number | Description
of bits
Frame start 1 Synchronization bit
identifier
Synchronization 6 Synchronization type code @
type 3
Application delay 8 Delay to include the synchronization. o
Value: from 0 to 255 clock H cycles
Reserve 13 Available field
Data block 4 Identification of the frame type
identifier
Data block 16 Synchronization signal counter
counter Value: from 0 to 65535.
Update of the 8 Data for updating the internal date of
general date the processing nodes on the basis of | 8
the general date of the system £
Cyclic 8 Integrity test for the link ©
redundancy test :

In the example described here, the data interchanges on the synchronization
link are borne by 64-bit frames, the first bit corresponding to the frame start
bit, which is likewise used to synchronize the slow clocks.

The frame taken as an example then has a 6-bit field allowing the type of
synchronization carried out to be defined. These six bits can thus be used to
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define whether the frame relates to synchronization at
the rate of recurrence, that is to say of the

em ssion of the radar pul ses; at the burst rate, that

is to say at the rate of a group of pulses for which
the received signals are pRédcessed coherently; or

el se at the rate at which the antenna turns and the 5
beam from the antenna travels northwards. The frane
defikerwinsthenthexfeameaehites tdegnchroniaation datheerate oh reduerence,

g R RO o i
sayaablthes ratee of sprogmtafopuldes for Whieh d @xlte@ﬁd@doelﬁlﬂat§ are
{)&é&seﬂ"%ﬁé{?eﬁw Weise QF aa'té%@'vﬂﬁcﬁ 'Er%’rhﬁtetn‘haztﬁ%s and the

be de Is frane al so has a
mffpﬂbﬂ@ &"éﬁ&'ﬂ@ Hgvels fIOrTE!WY%f & of frane emtted. This

Fhefrhmbl tﬁké’n %@ﬁeiémﬁl@%ﬂb@'h@st P atordencshwitth e &Wentlon a

fa el EEaing Bimafeeat el T SaEiEeRe Bihb (e are

applibd! I thisnéxample| lthev"applidatioaveelty'l fidkr extehds over 8 bits,

FAPTLABEY ey BIgRETAB 080t Rlceminisnarad

infornmation contained in the frane. The frane taken as
Biis Gf?@ﬁ@ 'a%oahﬁé) ehaéta fu@ldaﬁ‘ewr@ataﬁméwp@ émﬁamvemttte@ This

f
£piamdmates t Pasabls fo el SvRGhD 5y ARSGIART Lframs, & test
frmnémleegn?m@tmgé fgatrlr@wsenalvdsnlyecu he table above, the
ener.a ate 1 er .l
3545 %ol b EB R B WAER S, Y ihelbre i hoer
apnasidesationi dor oexanmslportlms sart ref freqwrrm@stor bursts, to be
a?frﬂ)%'téc?/ﬁ%ﬁcnﬁb#%m theRfoTRARbA rCOMHIﬁéU IrStheBPRAENg the

gener a nmeans that the synchronization
data field on the general date has two 25 separate
Trieetrdme toREN 4skirt exarmpké alsdihas] inngcdongaricenitiotthé irvention, a

SR HUBS AL o AR ABE e Sl o KA B
tha aggviesal ddte. fether akami\ateallhustraladsbgltmmmg ahowet the general
@té%h&éﬁ{é@%?éﬂ ggngﬁnkcjses of%ﬁcﬁﬁ?\ht‘flﬁpfél"énﬁﬁda%‘a in quartets,

en as an exa

staing %mwaﬂatengwthu Hieoawarteb yvhigh aﬁqrr@sppada t@y&hq dour least

; n t
élgﬂl 841RANBiYs tfSthe EHENtER \ﬁhlblﬁelg‘ R Vﬁlr{gﬁg}et dneyalngate. This

processin ode to de f
eaes Vel e DREBraNZatom dards dibh Gt for derlsiel fafipias two
éépaaétbeffm(ds t ong asiipfieldt ineidatingghetmankfoftthe transmitted quartet
J Shother g%ltcfoe% %'rcg]velg' ng%é I?/SIJer(S”fr{Ee c%?reégondlng quartet. in the.

example, the general date is thus globally updated after transmission of 16
successive frames. |

Finally, the frame taken as an example has a data field containing
information relating to a cyclic redundancy test, the data item contained
allowing each processing node to determine whether the frame received is
free of transmission errors, or if not, to attempt to restore the integrity of the
information contained in the frame.
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In nore general fashion, it should be noted that the
structure of the information interchanged on the
synchroni zation |ink advantageously lends itself to

i mpl ementing nmeans which allow the integrity of the
transmitted information to2Be guaranteed. 5 Thus, as

far as indication of the presence of a frane is
concerned, it is possible for the frane to be

Ipr sweelegendrypl tiashioni sishould |be matedidthet thee strytiupe eof the
|ﬁ%%gf|8ﬂ'|ﬁ%ﬁ'st9églgﬂd98ﬁlthe%ﬁl%h?ddﬁélﬁ)tnehrg@raﬂ@éb{tageously lends.

se guence 1 fth
tselognimplementinguanaans whitbnallaw e Blegitynall the, tpasmitted

m@%bt:éh%ibwgdarérht@em ni mum of errors. Thus, by way of
exanple, it is possible to formthe synchronization

signal using a sequence of 7 bits and to inplenent a
Trerspaasy faroas éhdication @f thecpgsenca @it Adrayedarariceanédnit is

psds% é for, Whd I?r%nt?g_}f} Lﬁ%@#&e@éde%apg t‘ﬁ%réﬁis@idﬁ mﬁrﬁ§{%&8f the

a va gual
s@qlﬁemm@mz@mﬁ@nag a determingie tainary seauesses basrd on the

s]kétegatﬁ S’Ieén@ h{ Ol@Bse 'l'éCdg%lﬂdH‘@lYMvﬁéetl@%dNr&ﬂzéﬁorf @@néﬁto be
the data frame .is concerne

PaCL T (o THIRET i 45t Ha e 6L el 1Eis aggsible
tohfartn dié esyrchremidatior redgial esingr a. s@ngersiez of o bitee and to

SRSAHER, Lo, LONBA P gy, WAy ina
witte tmwmuttﬁasald&qrmelatgr @e@\ndlec a yalue govel tOo7cﬂirth@c¢xact
rﬁHHé'ﬁ?ta't GHitH the egugue SorRiTR ehe b?nd:rﬁomza’uon signal

pOSS|beto sa elntegrlty of the dat
Ras8RSAMOUER- i n a 64- b|t franme by providing for each

ILfs kdwiss Parsdie, R farta e emadeafe sicogcanedde design said

S S5uBeL R pLiary Bt oft BBEG o8l ikl oREeets

ami conreeistearnbrsT‘rﬁbeesﬁzfeaof thef eecmﬂechdat_adle th_gs @Dendent on the
b té}foééé& E[ #{%’Jfrt@% L9e88 d¥td dnid: c?n tHe hhABEr that

t
lh\‘scdﬁ&lf@dttgrt@ pbloita gogrest ammqtgp%ﬁy s bySrao! marmale. it s
%n(it%l@ g@@ﬁfé‘g‘uﬁﬁj ﬂ@iﬁtél{)ﬂybﬁm&d@taftkmﬁmlﬁéd @T afBH- blt frane by
| r,a erlze
BrOvRIGE forg Patay TR R coobt: o fafd T Ha<DRoaas ki & cpde. of
Haeniing cedsitpge withde distande ohd, aleingehssnsinydtaaeals errors

téﬁecggﬁgtqgaggg wﬁi@%ﬁ Ztgrbaevl:&ge&eé ! ﬁ% g?beFoﬂ“&?c%eé cofle is

t1on signal
to extend the size of the frame to 88 bits (i.e. 4 tlmes 16+6 bits).
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a reference date, - a plurality of asynchronous data

i nterchange links, each Iink 10 allow ng the

i nt erchange of specific data between two specific
processi ng nodes, the interéganged dat a bei ng
acconpani ed by a generic héader containing all the
informati on which is used by the wvarious processing
nodes and which rel ates teL hgssysten1s operating .

step to which the interchanged data refer, 15 each
processing node having means suitable for interfacing

wi 1 h Arhelectsomihraystemat amhitectake eravirigra iplgrabiyeat iprgeessing
its i [

cl ocOEE Baoff BEHBRSAA pARINGS Bntlor HFpAT S 2 function
node Impmﬁédwhﬁéym,s suitable for processing

the hegpRisriapwei ated with the input data received by
a data 20 in erchaa%elln rﬂgfor ass tin

cia

appr opr ir @ &Nga fYPCionizaties link,whigh 8‘&\?@ 8'&6@%&”0?935'”9

The glodekr aithc oAy s hadn thiec lshrer tgemerals symqumlotatlmn cinassage
1, accordin a .o [ :

sui ¢ v SRRl hegtg s bRELIGH o tpEiAg Ty HERa and

per i adieferengedatgari ng this local date with the

reference, d&hf'aall;(f of @n@h%&nhétéﬂé@ﬁ‘aﬁgé hirkaCtadch link

as clainmed 1Tn o | al ns

synclallewingat then "I‘tiefﬂ@atr\gﬁn% pregiflie| Afteg Qﬂ%@ﬁn lgw% spgrific
Syanb'r@@égsﬁ Qf&)débgmﬁé iardcurtRdy ddtt defngaaesomphried by a

h d,th
"t EnrE AR SR S B BNt i 5 BBy the
f or mviasiotisiprodessiteg obdek ard wiich rellates tooithel system’s operating
or eSEAY) Ru I b TRci Bl ARl Mgl separ at es the

rising 7 4, The architecture
as c|eﬁcﬁer@ro|cﬁ8@ngmﬁd§ hayvingrneans seitakla frainteHagngtwigh the

f?r{nsfyﬁ@h@fmﬁtlohhlﬁwl@bﬁéWoHlmpl‘GmerﬁE@ Bs gitatres: se@uenem@ on
sta

h I
oSt Sasipife TR S Sy UiE B
f act ayacheprogessing!ndde llk(e@vlse havings rebesfsuitapte fon prheessing

that O bfattrs, ASeddeh, Wit Ing PRLF AAE reteRRiny o lata
t han interchangealink astafoe asseciating Hhe I@m@@*ﬁtgtm@%fwﬂ h the

the o psk dat duclgation 10 less than that of the
| ow st a‘? e, tﬁ??orm factor being | ess than 1/2,

2. The electronic system architecture as claimed in claim 1, according to
which each processing node has means suitable for implementing a
local date and for periodically comparing this local date with the
reference date.

3. The electronic system architecture as claimed in one of claims 1 or 2,
in which the synchronization link transmits a timing clock H, a
synchronization signal and binary data frames, the synchronization
signal and the binary data which make up the frames being
transmitted by modulating the form factor of the clock H, with the
modulation preserving the time interval which separates the rising
edges of the clock H.
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the values of the binary data in the franes being
encoded on the two states O and 1, with the
synchroni zation signal being identified by the - 1
code. 15 5. The architecturs as clained in one of
claims 3 to 4, in which the““transm ssion of a data
frame on the synchronization link is signaled by the
transm ssion of a synchronization signal. 20 6. The
architecture as clainmed in any one of clains 3 to 5,

' P4“€Fr@‘a%ﬁactu% Qe Qs |ﬁ0éi§|n$33nﬁhmrulhzm§ mgﬁulah@wm the
cl ocks u roni zati g na e

ar chi 9@9 gr 9&?‘8@%/‘?1%8 GORRIIP %taéa ‘clains 3 to 6,

in which the 25 synchroni zat| on signal is emtted

peri odi cal C j [

Deer o Symerstafie BRIPRAh e Noth sy hEMFACAMA 8 difation
cont aiquiahtp thednf thel lewsstate 816 B)rmﬁa@tcmhﬂmg @@U@ir’f@ /as

cl ai med 'J‘a %Ttgten?o? wI'nEh“m? %r?@%efdfatﬁg clodk H has a duration
transmtte bi t I ndi atlp%?\/\lg)ether thIS ;
f r amereates thamthat phthe lomsta}?et% M factorbeingRieateLinan 72
9. ghe arﬁln tpafelfof wiicH td Rigdl stateam/th@ndodf Hchas asdation
to I N I ro Ll n 1

t r and®?g e tgﬁt ?Ptg‘eg?&cﬁ%} nﬁkeatt%"gﬁaﬁ%ﬁ %eﬁg IF%% thagy 7,

formof a ternary sequence whose structure is chosen

such hg%bdé?se e &Mer‘éé’tghﬁ%é%rﬁéé?Bél 'éncgﬁfe‘a‘:%r?%e two

by the subasse ternar

det ecitateg Ghard iy witathe sypeyrnizaton $I9é'aépélﬁ‘i9t'€€'ﬂtlﬂe@y kthe —
cl ai negodd) any one of claims 3 to 9, in which the 5
information held in the binary frame is subjected to
encodi ng using a code which detects and corrects

er 60rthe htchitectwrdaas ysiven mwonegof cldimsad itby4,ofn which the

su baﬁfﬁ{g% %glgn et @atgafg}ne g%t}ﬂgssg/ﬁgh%n%\ﬁioﬂ%n@ is ]s_:ié;naled by

pl urali rocessi ng proceSS|ng

node tbedmr@nn@sman puﬁ@/n@hr%\'zqs@ntsma a function

i npl'enmented by said radar, characterized in that it

has: - a single synchr.oni ation link which supplies

o B (TS BrouBsia g Chies! pany o kARG ©dhdn which each
gener@bcéygm@r omdz@t lmchﬁﬁw ifsavistogv a ok | fused) the

header cl ock,, a synchronization signal and 15
ar ef%}f‘gﬁ@é‘%ﬁj{ o8 signal.

7. The architecture as claimed in any one of claims 3 to 6, in which the
synchronization signal is emitted periodically, accompanied by a data
frame containing useful synchronization information or a dummy frame
containing meaningless data.

8. The architecture as claimed in claim 7, in which each frame
transmitted has a bit field indicating whether this frame is a real frame
or whether it is a dummy frame.

9. The architecture as claimed in any one of claims 3 to 8, in which the
synchronization signal is transmitted on the synchronization link in the
form of a ternary sequence whose structure is chosen such that the
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- a plurality of data interchange |inks, each link
allowing the interchange of specific data between two
speci fic processing nodes, the interchanged data
bei ng acconpani ed by a generic header containing al
the information which is usé@8 by the various
processi ng 20 nodes and which relates to the burst to

whi ch the interchanged data refer; each processing .
node Syashiapizations signal 4p| detested e thagubgsaemiiiesaising a

synchepfrg @bhetdi hKkdetedtinga dordigignpedlg i ts internal
sequencing on the basis of the base clock and the

synchroni zati on nmessage; 25 each processi ng node
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11. A radar system having a plurality of subassemblies, with each
subassembly having a plurality of processing nodes, each processing
node providing a function or part of a function implemented by said
radar, characterized in that it has:

- a single synchronization link which supplies all the processing
nodes with one and the same general synchronization message
having a simplified header, a base clock, a synchronization signal and
a reference date,

- a plurality of data interchange links, each link allowing the
interchange of specific data between two specific processing nodes,
the interchanged data being accompanied by a generic header
containing all the information which is used by the various processing
nodes and which relates to the burst to which the interchanged data
refer;
each processing node having means suitable for interfacing with the
synchronization link and for implementing its internal sequencing on
the basis of the base clock and the synchronization message;
each processing node likewise having means suitable for processing
the headers associated with the input data received by a data
interchange link and for associating the appropriate header with the
output data produced.



