1 Ceneric radar architecture FIELD OF THE | NVENTI ON The invention rel ates
to the general field of conplex electronic and/or conputerized system
architectures and particularly to the field of structures 5 for the

i nterchange of information between the various el enments of such
architectures. Quite particularly, it qconcerns conplex systens for which the
I nterchanges take the formof irregular data flows pronpted by processing
functions of variable duration in time. It applies particularly to the

desi gn of el ectromagnetic OrG@séYis radar dfehiRedereS, such as radars and
sonars. CONTEXT OF THE I NVENTION - PRI OR ART Current designers of

el ectromagnetic or acoustic sensors are 15 confronted by new probl ens
rel at ed p&fRLDCRF AHEINYENTIGN great conplexity of functions provided by the
processi ng subassenblies that make up these systens. The conplexity of

these functions s .as ch e to,the conplexit of th erati ons
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i ncreasing conplexity. 30 This present and especially future growth in
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These architectures are generally based on the devel opnment of synchronous
machi nes perfor @, prordt 2gkSighBEE No dle@romagnetic or acoustic sensors are
15 confronted by new problems related particularly to the great complexity of
functions provided by the processing subassemblies that make up these
systems. The complexity of these functions is as much due to the complexity
of the operations implemented as to the great variation in the quantities of
information (flows of information) processed from one operating phase of the
20 system to another. Thus, one and the same function may have to process
either a large-sized data stream or a very small-sized data stream. It may
even have to process variable alternations of long data streams and short
data streams. This implies, in particular, that for one and the same function
the processing time can vary widely, this variability consequently giving rise
25 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.
30
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



adm ttedly autononmous but for which all of the sequencing is ensured by
means of signals delivered by a specific processing node whose interchanges
are tightly synchronized. Thus, the irregularity of the data flows nakes
devel opi ng such a processing node very difficult. 5 The effect of such
architectures is to divide up systens Qlesi gned in this manner into
col l ections of subassenblies performng processing tasks, each subassenbly
beLng timed by a dedicated set of synchronization signals, provided by a
subassenbl which is responsiple for geperating the various 10
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requires. 'S centralized production of the synchronization signals is put
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directly attributable to the architecture adopted, hampers the necessary
growth in the computation capacity of the systems, a growth that the
processing nodes making up the subassemblies would, moreover, be

capable of withstanding separately.

20
This limitation makes conventional architectures difficult to adopt for future
systems for which the level of performance is directly related to the
computation capacity and to the ability to adapt to variations in the data
flows.

25

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

30 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.

35 PRESENTATION OF THE INVENTION



3 One of the ains of the inventionis to allow a systemhaving a plurality
of subassenblies to nake opti num use of the conputation capacities of each
of the processing nodes formng them taking account of 5 the fact that, in
a given string of tasks, each processing node is pronpted to performthe
task or tasks for which it is responsible at a rate which may vary over
time, on the basis of the variations i the flow of the processed data in
particular. 10 Another aimis to allow systens to be desi gned which can
devel op, a system being able to incorporate processing subassenblies and/or
nodes in the course of its life whose conputation capacity will have

devel oped such that the processing capacity of the systemas a whole can
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systems which are more and more complex, partlcularly by limiting the type
and number of physical links.

To this end, the object of the invention is an electronic system architecture,
20 particularly a radar detection system architeciure, having a plurality of
processing nodes in which each node provides a function or part of a function
implemented by the system. This architecture is characterized by:
- a single synchronization link which supplies all the modules with a
common synchronization message which has a simplified header, a
25 synchronization signal, a common base clock and reference date, the
simplified header making it possible to determine the data stream to which
the synchronization information applies,
- a plurality of asynchronous data interchange links, each link allowing
the interchange of specific messages between two specific processing
30 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
35 message with a determined phase in the system's operation and to



According to the invention, the sinplified header, which the synchronization
nessage contains, is part of the generic header of the nessages transmtted
5 by the asynchronous |inks, which corresponds to the sane operating step in
the system According to the invention, each processing node has neans
suitable for interfacing with the sypchronization link and for inplenenting
its internal 10 sequencing on the basis of the general synchronization
nmessage. Each processing node |ikew se has nmeans suitable for associating
the data t ' t he appropriate
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the formfactor being equal to'/Z, 25 - a 1 state for which the high state
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transm ssion of a frame corresponds generally to the start of execution of
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modulating the form factor of the clock H, with the modulation preserving the
time interval separates the rising edges of the clock H.

20 According to one feature of the invention, the modulation of the form factor of
the clock H comprises 3 states:

- a 0 state for which the high state of the clock H has a duration
equal to that of the low state, the form factor being equal to %,
25 - a 1 state for which the high state of the clock H has a duration
greater than that of the low state, the form factor being greater than %,
- 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 2.

30 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
35 frame on the synchronization link is signaled by the transmission of a



According to a preferred formof inplenmentation of the invention, the 10
synchroni zation signal is emtted periodically, acconpanied by a data frane
cont ai ni ng useful synchronization information or a dummy frane contai ni ng
meani ngl ess data. According to this preferred formof inplenmentation, each
frame transmtted 15 has a bit fieldgrmﬁcating whether this frame is a
real frame or whether it is a dummy franme. According to one inplenentation
vari ant of the invention, the synchronization signal is transmtted on the
synchroni zat i ccession
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to be st riderkEhamoge fraguencyieAcibRydtiple ofdbe deckieguanty i eeingdheig nodes
is inpl engyRbRbniation sigidichronous 1ink, w thout intervention by validation
or synchronization sighals. This architecture also allows each processing
node to adapt to variations in 35 the flow of the interchanged data. 6 The
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function bern to i npl enent conputation nodes distributed over various
physi cal entities such as printed circuits. Division into functions is thus
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dummy frame.

According to one implementation variant of the invention, the synchronization
signal is transmitted on the synchronization link in the form of a sequence

20 made up of a succession of bits which can take the values 0, 1 or -1, the
structure of the sequence being defined such that the synchronization signal
can be recognized by the subassemblies using a ternary correlator by
detecting a correlation peak.

25 According to ancther implementation variant, the information held in the
binary frame is subjected to encoding using a code, which detects and
corrects errors.

This decentralized architecture advantageocusly allows the asynchronous
30 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
35 the flow of the interchanged data.



advant age of the growh of the conputation capacities fromwhich a nodul e
can benefit following a new design. It also nakes it possible to inplenent
functions which are additional to the system in the course of its lifetineg,
15 without this inplenentation requiripng any great nodification of the
systems existing structure. The set of a single synchronization |ink

al so has the advantage of limting the nunber of physical links to be

i npl emented. It allows every processing 20 subassenbly or node to

aut ononmously synchronize its own clocks on the basis of a timng clock H
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15  without this implementation requiring any great modification of the system's
existing structure.

The setup of a single synchronization link also has the advantage of limiting
the number of physical links to be implemented. It allows every processing

20 subassembly or node to autonomously synchronize its own clocks on the
basis of a timing clock H associated with a synchronization signal.

DESCRPTION OF THE FIGURES

25 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,
30
- figure 2: shows a schematic view of the interfacing structure of a
processing node developed in accordance with the architecture based on the
invention,

35 - figure 3: shows an illustration of the schematic structure of the means



- figure 9: shows an illustration of the principle of synchronization of 20
the sl ow cl ocks of the processing nodes by the synchronization |ink.

DETAI LED DESCRI PTI ON Consideration will first of all be given to figure 1.
This figure allows 25 presentation of_the general features of the
architecture based on the invention. {t uses a functional diagramto show
all the functions, which may be covered by a conplex electronic system
such as a radar. Such a system may have a first famly of subassenblies 11
per f or mi nginchidet fim@eproaessing nede winplensenting: asynehreousrprooesding whi ch

envi ronment may be the atnosphere, for 30 exanple, in the case of an

el ectromagneti c Sﬁnsor such as a radar, but may also be the marine
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a subassengitly tiedppropeibfe header, €l enents bel onging to ot her domains. Thus, by
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i nt erchan i.gjtal 0 or. asynchronously, with a
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whi ch are dependent, in particular, on the

- figure 9: shows an illustration of the principle of synchronization of
20 the slow clocks of the processing nodes by the synchronization link.

DETAILED DESCRIPTION

Consideration will first of all be given to figure 1. This figure allows

25 presentation of the general features of the architecture based on the

invention. It uses a functional diagram to show all the functions, which may

be covered by a complex 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

30 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.

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



20 nature of the anal og signals interchanged. Specific standardization of
such links is therefore not useful, in principle. On the other hand, as far
as the standardi zation of digital data interchanges is concerned, the
benefit provided by such standardi zati on can prove to be very great. 25 It
is for this reason that the architectyfe based on the invention has the main
obj ect of defining the node of operation of the digital elenents included in
t he vari ous subassenblies maki ng up a conpl ex systen1 and of standardizing
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The structure of the links between analog machines generally meets
constraints and defined standards, which are dependent, in particular, on the

20 nature of the analog signals interchanged. Specific standardization of such
links is therefore not useful, in principle.

On the other hand, as far as the standardization of digital data interchanges
is concerned, the benefit provided by such standardization can prove to be
very great.

25 ltis for this reason that the architecture based on the invention has the main
object of defining the mode of operation of the digital elements included 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 asynchronous 18 digital

30 domains.

In the description that 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
35 functional entities to which the architecture based on the invention applies. A



I nterfaces included in a subassenbly designed for this architecture,
allowing 20 the various processing nodes contained in this subassenbly to
process and interchange data, and in terns of the nature of the |inks
allowing the data interchanges between processi ng nodes. A system desi gned
around the architecture based on the igwvention thus has a plurality of

Il i nks for interchangi ng asynchronous data 19 and one 25 synchronization
link 110. According to the invention, the asynchronous |inks 19 are

tially |ipkS. " point -t o-point” t ith a link allow
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messages t Gedlgs, e iRtteRatdd Df RS SoetvBBA | QY BFdc3sing ABMed iy ellwhgs figure 2,
whi ch shows, 3 eneral1 way, the structuré of the interfaces

in a ver

fitting a AeHEBmsans oF gfleapynenransiis ik s riikewises £ashduaceRsing o

i nvent i on.nobesis icbhnettedtto dive spnéhrgnizatién lisker responds to a typi cal
subassenbl y, providing functions relating to the various information

i nt erchange domai ns nentioned previously. It is naturally possible to

i magi ne t hsd shbwoaosfiguré t,hhet axchitecturepactonding ta tige vevericsuisasaatpl y does
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subassenbllyis thus giassibie ip distipguish<he anchitestiwedndemas of the nature of the
interfaces included in a subassembly designed for this architecture, allowing
20 the various processing nodes contained in this subassembly to process and
interchange data, and in terms of the nature of the links allowing the data
interchanges between processing nodes.
A system designed around the architecture based on the invention thus has a
plurality of links for interchanging asynchronous data 19 and one
25 synchronization link 110.
According to the invention, the asynchronous links 19 are essentially links of
“point-to-point" type, with a link allowing a processing node which belongs to
a given subassembly to interchange information with other processing nodes
which belong to the same subassembly or to a different subassembly. The
30 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, in a very
35 general way, the structure of the interfaces fitting a subassembly designed



interface 24 allowing it to provide independent internal sequencing which,

If the task to executed so requires, can refer to global chrononetry in the
20 system The rest of the docunent relates nore particularly to these
digital links and to the corresponding interfaces. As has been said
previously, the architecture based on4she 25 invention inplements firstly
asynchronous links allowing data to be  interchanged between subassenbli es,
and secondly a synchronization Iink. The synchronization |ink
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of the data transmitted to it by another subassembly and to condition the data

it transmits to another subassembly. It also comprises a synchronous digital

interface 24 allowing it to provide independent internal sequencing which, if

the task to executed so requires, can refer to global chronometry in the

20 system.
The rest of the document relates more particularly to these digital links and to
the corresponding interfaces.

As has been said previously, the architecture based on the

25 invention implements firstly asynchronous links allowing data to be
interchanged between subassemblies, and secondly a synchronization link.
The synchronization link simultaneously connects all the system's
subassemblies to which it supplies a synchronization message, a base clock

H, a synchronization signal and a date reference. The synchronization link

30 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

35 is part of the header which accompanies the corresponding asynchronous



According to the invention, all the asynchronous |links 19 have an identi cal
structure. These are bidirectional point-to-point |inks of "full duplex”
type, for 20 exanple used to interchange the data 32 between the processing
nodes. Since asynchronous interchanges are involved, the requisite
identification of the data 32 transmtted, for an operating phase of the
system is provided by transmtting gqheader 33, which acconpani es the
transmtted data item Thus, the processing node which receives the data
itemis informed, upon 25 exam ning the header nessage 33, of the way in
whi ch thi sygatifani.tem needs to be processed, w thout as such having been

I nformed of the nonent at which the operating phase under consideration
starts. Taking as an exanple a radar system in which the rate of operation
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According to the invention, all the asynchronous links 19 have an identical
structure. These are bidirectional point-to-point links of "full duplex” type, for
20 example used to interchange the data 32 between the processing nodes.
Since asynchronous interchanges are involved, the requisite identification of
the data 32 transmitted, for an operating phase of the system, is provided by
transmitting a header 33, which accompanies the transmitted data item.
Thus, the processing node which receives the data item is informed, upon
25 examining the header message 33, of the way in which this data item needs
to be processed, without as such having been informed of the moment at
which the operating phase under consideration starts.
Taking as 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
30 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 comprises means 34 for obtaining, analyzing,
35 storing and restoring this header. These means also allow parameters to be



and thus creating its own clocks fromthe base clock. Once the processing
has been applied to the received data item the processing node 31
associates the previously stored header 33 with the 20 processed data item
38 and transmits the data item preceded by its header, to the next node
using a different asynchronous link 19. According to the invention, the
header 33 is a generic nmessage, whichqacontains all the information required
for each processing node in the 25 processing chain to be able to determ ne
the way in which it needs to process the data itemassociated with this

header. Thi LSei 1t ho | t f . rocessi ng
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processed B59191R9 38 e SRR QREPYRY BNoteNe MigANS31 BRAVESANGFERECENR syst em
needs ]EO vieauersindf thd two piatd i derhar which aardeovresért eon seacic eofoftha Vﬂ.l’i abl e
rate of tr r..t t i # SSi t he
honer ol siRPiras Iks R Bng B2 CHR0GIRG, MRS rbceqting BRACG AR, F |
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data received b processi ng node _perform ng synchronous praocessing 45.
Thi s type hfadsrodelsyi the datecdem Haesmitisd figst do Bisfnde thanriecassingg si gnal s

digitized AgHeP83SThAY HiveMRMSoraly biRade® ryaiLWBichage Rot0skovaeas the under go
a first p(rﬁ)cesm ng which is dependent  on the systenis operating phase

correspondifi®t o these anal og data. Such a case arises in a radar system
for exanple, particularly at the level of the receiving subassenbly. The

neads 15 be pr ool BPERRTAGRER R A% Bove FRAoPEhaFn W IS 88T, Mo
recei ved ffor recaveripgl the bdse blocki tfrara therganeral synchronization message
and thus creating its own clocks from the base clock.
Once the processing has been applied to the received data item, the
processing node 31 associates the previously stored header 33 with the
20 processed data item 38 and transmits the data item, preceded by its header,
to the next node using a different asynchronous link 19.

According to the invention, the header 33 is a generic message, which
contains all the information required for each processing node in the
25 processing chain to be able to determine the way in which it needs to
process the data item associated with this header. This message is sent
without changing structure from one processing node to the other along the
entire processing chain. Thus, at the different stages of its processing, a data
item is transmitted from one processing node to another accompanied by a
30 header of single and invariant structure.
The asynchronous processing of the data in association with an
asynchronous interchange structure is an essential advantageous feature of
the architecture based on the invention. This association makes it possible to
limit the influence of the variations in the flow of information processed by the
35 system on the global computation load which the system needs to withstand.



Since the nunber N may vary on the basis of the type of burst emtted, it is
I nportant for the first processing node to be able to know the precise
nonment at which the first data arrive in order to elimnate the N first
data itens. In such a case, the processing node 41 under consi deration
conprises 20 synchronous processing 43 allowing it to process the data
received in accordance with the sequencing descri bed by the synchroni zation
data item 44 transmtted by the synchronous link. The processing node al so
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node at whlch the first data arrive in order to eliminate the N first data items. In
such a case, the processing node 41 under consideration comprises
20 synchronous processing 42 allowing it to process the data received in
accordance with the sequencing described by the synchronization data item
44 transmitted by the synchronous link. The processing node also comprises
asynchronous processing allowing it to find out the parameters relating to the
operating phase under consideration. In the case of a radar, the
25 asynchronous data item 45 contains information relating to the emitted burst,
for example, and information about the moment at which the data will be
available for processing.
Thus, by using the information transmitted by the asynchronous link, the
processing node 41 is able to perform synchronous processing in
30 accordance with the generic synchronization message received by the
synchronous link. Moreover, 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
35 header 47 of the asynchronous message corresponding to the same



15 is considered to be a sinple conponent of a single nmachine represented by
the systemas a whole, with the structure of the internal interchanges in
this nmachine not being dependent on the el enents which are set up. As
figures 3 and 4 likewise illustrate, the synchronization [ink 110 20

simul taneously distributes to each prq&essing node, a general -use base

clock H and a synchroni zation nessage'lGsed nainly by the processing nodes
perform ng synchronous operations. Thus, each processing node can manage
its internal sequenci ng autononmously, asynchronously, while remaining
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As figures 3 and 4 likewise illustrate, the synchronization link 110
20 simultaneously distributes to each processing node, a general-use base
clock H and a synchronization message used mainly by the processing
nodes performing synchronous operations. Thus, each processing node can
manage its internal sequencing autonomously, asynchronously, while
remaining connected to the general synchronization of the system by one
25 and the same base clock H. however, to forestall the consequences of any
damage relating to the reception of this clock by one or more processing
nodes (interference, an operating hazard at the reception module of the
processing node's synchronization link, etc.), a consequence which could be
felt after a delay, owing to the asynchronism in the system's operation, the
30 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
35 date for comparison with a local date which, for its part, changes at the rate



general ly operates asynchronously, synchronization of the whole of the 15
system continues to be assured. Qur concern now turns to figure 5, to
explain how the data interchanges are assured on the asynchronous |inks 19.
On the general basis, in a conplex syﬁgenl one and the sane data stream 20
received by the systemduring a given 'Operating phase undergoes a certain
nunber of transformations as it passes through the various processi ng nodes
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data 10 itemto be acconpanied by an identification nessage. To this end,
according to the invention, the data ifnterchanged across asynchronous |inks

are integrated PWt FONCRELSHYE HHBR 9 flgure ne. 8t gxplade| how the #atedh header s
or | abel sinttelifjcdr arzi atgutdtbof A agyrchaone ke 9.

On the general basis, in a complex system, one and the same data stream
20 received by the system during a given operating phase undergoes a certain
number of transformations as it passes through the various processing nodes
which make up the system. Thus, after processing by a processing node 51
(M2 or M3), this data stream can produce a data item 52 (59) which is
transmitted to a second processing node 53 (My), for which it forms an input
25 data item. This data item 52 (59) is processed by M4 and can produce one or
more output data items 54, 55 or 511, respectively transmitted to the
processing nodes 57(Mg) and 55 (Ms).
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
30 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
35 node 53, whose function is to normalize the data item 52 relative to a



I n accordance with the architecture based on the invention, as illustrated
in 15 figure 5, all the data comng fromone and the sane initial data
stream which are acquired by the systemduring a given phase of its
operation, are associated with one and the sanme generic header 58 (510),
which contains all of the informatiof®relati ng to this operating phase.
According to the invention, each nodule integrated in the systemtherefore
20 has neans allowing it to identify, fromthe associ ated header, the

par anet er icalgulaiedofaveragepnates siThe fouocessing wiodsh 53 odn,| faipplsy pact, t he i nput
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for storing this header so as assocl at e qutput data resulting
from the W@@@ﬁ#@tf@rcq%aw@c@f%ﬁe aaiug tptaémth@arerﬁcgﬁﬁlmmeaﬁ@ item 54, 55
or 511 25 is associated with the generic header 58, 510 whi ch acconpani ed

t he i nput ta itemb52, 59 S to .be able .to be transmtted tq another

pr ocess?ndnqﬁS@éPh%%ér@ %%%q{aﬁ'ﬂﬁﬁutﬁ‘edai’%ﬁﬂrbﬁé? YaHOUB ATAPRPING f‘ﬁgﬁ generic
header, itopemate bsyncraosously edith ceapactr oc bpe eaothenchivsem@rntice data t hat
subsequent dar

Syst om ao MERRARES F8 680D AREMEr sbcblanctby UshATnE ks Th. ol £y of
exanpl e, duacessing nbdenehichreceives datp oo arhasyrehironeus fink t@ bewable tosuch as

the size 2’58&&@8 Hﬂé%%?a |tbﬁ?bbgfd§n9%ttél§/' s F?ﬁéﬂe@&ear‘i@cegggﬁfo igfd cfﬁ%e pul se

under con eration. dat tem I'zed by the
pr oces$? ngtemd & bs@ccowamﬁcthy @addemmfmlpnén%ﬁa@eu tT@rtmzend POCOEHRGI tted to

the procesgi b ﬂﬁ%t@ﬁ lthe Uﬁtaﬁﬁ@?éﬁ’édg&ﬂ Wkdsst Ry hé‘lﬂ%ho% Iu‘{I@I lspet he data
item 54 car aver a | ue cal.c rocessi ng
e S e PO, e e AVaERge e ol “Whéhdeadis ohg node 56
li kew se iIabals&mar@ctte@zing\nthéldbmrel@émblawd. 5 The archi tecture according to
has the adyaroaberie ARG 1P hsdRChased8h due VLRI BECNEER D C ot ca
by a g|1§/erf|gm're<5eaﬁ|tln@_datajeom|ng)tfoomror®<am thegsai“aeanltlpkcdn:mgnaam sylickm Thi s
| nsert 1 on drt BBARERTY WOLdich dhdfnd 1P GUGP ERSLB0A RenERErRBRIISHE the
processi ngassested witheorg gnddhe /e gesefic ihegdep 58n(510), which contalns
all of the information relating to this operating phase.
According to the invention, each module integrated in the system therefore
20 has means allowing it to identify, from the associated header, the
parameterization of the processing function which it will apply to the input
data item received by the processing node. The module likewise has means
for storing this header so as to associate it with the output data resulting from
the processing of the received data item. Each output data item 54, 55 or 511
25 is associated with the generic header 58, 510 which accompanied the input
data item 52, 59 so as to be able to be transmitted to another processing
node. Since each output data item is associated with a generic header, it can
be transmitted to any recipient processing node so that subsequent
processing can be applied to it.
30 In the case of a radar system as mentioned 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 puise under consideration.
In this example, the data item 55 nommalized by the processing node 53,
35 which came from the data item 52, is transmitted to the processing node 57



asynchronous |ink between the sendi ng processi ng node and the processing
node providing the inserted function, on the one hand, and an asynchronous

| ink between this processing node and the initially receiving processing
node. 15 This insertion operation is advantageously inplenented w thout the
need for nodification of the initialﬂ? connect ed processi ng nodes.
Consideration is now given to figure 6. This figure shows the operating
principle of the means 34, which are included in a processing node in 20
accor dancdnvdsspcialien ayviththeclabet 68 bwbiel the date itemveh cooespandiog tadbeci ate t he
out put dat ' [ i SAEREIR [ f: a
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the heade?? KcHanpmiiEchly Bgchroggssingnader el dkowiser § aesqsiationy WitR ther thi s
data itengb&dB.a routing function whose role is to associate with each

out put data 25 item 63, produced by the processing 61 inplenented by the
processtng node under consideration, the header (label) 64 of the
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the inplit RRASORENING He aémhrgwtﬁqll%wbwhftanmﬂeﬂéﬁatd&a temtteevitigh ur e and

the structdgmplementaryt bRoddichigTideds td aiesriplied BMdt By sethirgr api gation
link. This parf of t nwll allow illed in the

e 18 descyipti
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: ich s ti . . r . o) tted an
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| i nk. F6onilis gesestiah operationos advantageossiyyingiemeotes] withauttheenbashforhe
I nvention J| ; | N6 [ ' a franmes are sent to each
1o subasse@éfj@lpaﬁ&# r@g@ﬂ@?%@%ﬁ%@ﬁ?&%&gﬁ%?(ﬂé;%.y data types defining
fields, with each field having a given nunber of bits such that the frame

i tsel T hagoRsidéfatioh] &eﬂowugn@h &f fiduts 6. TeisSRGBNShOWs e bperatingt ent  of
the Tramesinomle of the means rsi,oan}eﬁ 2t 'inGuded 8 processing node i ¢ O
20 accordance with the architecture based on the invention, which associate the
output data with the appropriate header. These means mainly perform a
storage function, not shown in figure 6 but shown in figure 3, which allows the
header accompanying each data item received to be preserved for this data
item, and a routing function whose role is to associate with each output data
25 item 63, produced by the processing 61 implemented by the processing node
under consideration, the header (label) 64 of the corresponding input data
item. The routing function is a specific function of the processing
implemented by the processing node under consideration. By way of
example, it can be implemented by addressing an association matrix
30 symbolized in the figure by the frame 65. This matrix, which associates 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
35 the information transported by the synchronization link. This part of the



t he general synchronization. It should noreover be noted that, on the basis
of 15 the nunber of processing nodes that a subassenbly conprises, the
signal transmtted by the synchronous link is either directly processed at
the subassenbly or distributed as is to the various processi ng nodes which
form it. 20 According to the invention, the synchronous data |ink
continually transports a timng clocl4ygH of fixed frequency synthesized by
t he subassenbly 111, a clock of frequency F = 10 WMHz, for exanple. This
clock H has the feature of being the reference clock for the whole system
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20 According to the invention, the synchronous data link continually transports a
timing clock H of fixed frequency synthesized by the subassembly 111, a
clock of frequency F = 10 MHz, for example.

This clock H has the feature of being the reference clock for the whole
system bearing the architecture based on the invention. This clock H, which

25 is distributed to all the subassemblies by the synchronization link, is the basis
for production, within each processing node, of the clocks necessary for
operation of the processing nodes which make up the subassembly under
consideration. In some cases, these clocks, referred to as slow clocks, are
clocks at a lower frequency than the frequency F of the timing clock H, clocks

30 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

35 the desired stability.



frequency F is advantageously facilitated by the way in which the form
factor of the clock His nodul ated, said nodul ati on keeping constant the
time 15 interval separating the rising edges of the clock H |If necessary,
t he synchroni zation link also transports various pieces of synchronization
information allow ng particularly t he 18ubassenblies to associate anong

t hensel ves data whose origin is different subassenblies. 20 This
information is encoded in the formof serial binary data. Wth the ai m of
not i nt er riogheripeciiie ease: ohaandar sigral processing syaten.cihisepiockhgnust! byk, the
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t he syncHikeniissathieof| sufficient tpredisiont ta dliomarsynttasis idfelocahwskillatord 01, for
exanple, 1t .| I ] et r t . H over
three peri%&fgéﬁ'ﬁ% "gtrggj'e.'rgd't%ge g@%@é@é@%é@?eﬁf&%%\aﬁ tgﬁﬁgbf%i,tﬁéﬁghgtate and
t hen anot Hegquensydt .eln thioMaylasinceithettivowghelecls Hiug alistdbutedutsl abdha. I1n the
non-limti i8c Offy\f e i digag o %s‘?nls ined b
keepi nq thée%‘a%réimpgg? orbyatﬂ%lrZFy?%IJ;erBﬁﬁrgg@i?orllmgf I“PFZ %r@% S %i Sﬁeétgate bei %g
equal 11® tafantagaaysly dwenefib Bomyde mrgeise handn stadilegcnmen fegaaeacy s
obt ai ned Fefdrgns@diFuriheembhe ties Ninisiehtatieh of he tfmwamwt mUltiglert he
cl ock' s hi hsttatel.s 2 equal. to % of the peri.od of H, ?ndth ncodi ng of
2 01 stat Sheuts pieauiBd fy BRING! Hgsensingimriel care duwtoks: of HBS dur at Lon
011: tEe c: doél?mri_myghi§%duamtageowwcilnatedlby e wa ipaicrdthef forin fibtbren]cc:odi ng
of the clo | sgd; t t X i refore
Cake ust Sl ERHSRl s Brodifiat. st PR RT keBRR EobRERT S fiPé o
nmodul at'§ onnterealseparatingdthegisingledgemof theatleck Hs a synchroni zati on si gnal .
This synchronization signal has two main uses. First of all, the

synchroni zation signal has the function of signaling the 10 transm ssion of
a data frdfeN&AESEAR, | thee synelirenizatienr inkh@lsa ttansporSeMafiows Rieees of

transm ssigymcAforizatind ihfodaitibA WAy Sparfiediafly bynd hsubaswesmiesi @9 of a
Synehront 28 odihts among themsaives data whose onginJs aiferent stbassembhes ' 26S the
20 This information is encoded in the form of serial binary data.
With the aim of not interrupting the continual transmission of the sequencing
clock, the synchronization information is transmitted, according to the
invention, by performing specific modulation of the form factor of the clock H.
According to the invention, this modulation has three distinct states, as
25 illustrated in figure 7. A first state 71 corresponds to a data bit with the value
0, a second state 72 corresponds to a data bit with the value 1, and a third
state 73 corresponds to a data bit with the value -1. So as to use the
synchronization link to transmit a binary data item equal to 101, for example,
it is advisable to modulate the form factor of the clock H over three periods in
30 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
35 by modifying the form factor such that the duration of the clock’s high state is



vari ous states possible for the synchronization link. In this figure, it is
possible to see the two possi bl e nodes of operation, 83 15 and 84, of the
synchroni zation line. The node 83 corresponds to the case in which no
synchroni zation information is being transmtted. The clock is thus
transmtted only in the formof a per ?8di ¢ signal with a formfactor equal
to 1/2. The node 84, for its part, corresponds to the case in which
synchronlzatlon information is being transmtted on the synchronization

line. In tefual ﬁ%é’eOBﬁhezeeagérOStHoaﬂ enending st eor! siate ircobtainrehbyt ed cl ock
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dependent cﬁnﬁ Bhlé;@ﬁé|%s% aﬁPu”éé deration. Thus, the synchronization

link may o rate exanple, In a node 83 durlng a given |l apse of 30
time corresponding to an |n|t|aI|zat|on phase, then in a node 84 during a

| apse of tRifge 6f alnded i fip@hrHiZdtioRN s a!qmom rfGn&ﬁbﬁ hst ﬁgﬁ&ﬁ.ﬁl%e sendi ng
of datafrarresm a %3t|onal g rat phase he sen frame
bei ng 'GbItEANSIBRIOR é‘r@ﬂ@ rame N AB gﬁﬁo hﬁ% qcﬁg{d(jm& hﬁ'"gﬁﬂ%?rh he as

il lustrat etchnsrmlsilogmsfeanathyfraherE élw&gslmgmwdltﬁy 1 Itmswhssflbn;d“feal I ng
operates in ideration is pow giVv ure

S eord: ng othiaTABo B 5 sioha! JRCARIG Madtn & ARue"h debelBed tHE Te
functi on ofariaubstatag pplkaiblenfpr diie ayhchropizatiomlick.ocks, as deduced from the

clock 5 |'I' BYis fﬁ@ﬂ’égr}cﬁﬁﬂds\@ibﬁé% deld the W%Pgsmgasrr%'eghofa(?f ﬁgﬁr%ed by the

vari ous su asse mechani sm of rated by
figure9. an%84p¢fthe|qmn@hmnéat@mslmmTdn@u@@dere@ caroesmmﬂs todbasasatiny, the

appear ancewi(ﬂf:h trﬂﬁs rfdfﬁ@ﬁizéttl&’f ﬁnf@#rﬁat%ﬁn %”E’eihg tﬁéﬁ%ﬁﬂft@&' The Hlodk! ,sqﬁggssar Y,

t he r|S|nq ed cl ock under co ation wth the ris dge of
the frame & 'ttPﬂ(ﬂ“&Va't“otPetfPEmfg ager alseabwrthmfarmaf@@gortwabpa ol e of two
cl ocks H, Hmirrkbaeg&merroatitsobdw ctomespdhﬁé@asm casd s WHIEN spachroMization di ng the
frequency OFormaPXn s belng trans nﬂled on the synchronization line. In this mode of
20 operation, the form factor of the transmitted clock H is modulated so as to
transmit firstly a synchronization signa! signaling the start of transmission of a
data frame and then to transmit the data bits, of value 1 or 0, which form the
frame. The form factor is modulated by modifying the position of the falling
edge 85 of the clock pulses under consideration, while keeping the period of
25 the clock H constant such that the time spacing of the rising edges is kept
constant and equalto T.
The linking of the modes of operation over the course of time is essentially
dependent on the application under consideration. Thus, the synchronization
link may operate, by way of example, in a mode 83 during a given lapse of
30 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

35 83



denonstrates the fact that two cl ocks of the sane frequency which are
deduced fromH may neverthel ess be out of phase. It |ikew se shows that by
sinply using the synchronization signal, formed by the bit 86 for signaling
the 15 passage of a data frane, each subassenbly can, entirely autononously,
phase the sl ow cl ocks generated from®@l The phasi ng t hus advant ageously

does not require any specific general procedure. This nmeans that each
subassenbly can perform phasing of its clocks as soon as its initialization
is finished, for exanple. 20 In one preferred formof inplementation of the
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subassembly can perform phasing of its clocks as soon as its initialization is
finished, for example.
20
In one preferred form of implementation of the synchronization link, the
synchronization signal is transmitted periodically as soon as the subassembly
111 responsible for general synchronization of the system and managing this
link is in operation, for example after an initialization phase. In this preferred
25 mode of operation, the synchronization signal is transmitted periodically,
even if no useful synchronization information is transmitted. In the latter case,
a dummy frame is transmitted, one of the bit fields in said frame containing a
data item informing the various subassemblies that the data contained in the
frame are to be ignored. This means that the synchronization link is the basis
30 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 feature particularly allows each
subassembly, during the general routing for the system, to synchronize its
35 clocks as soon as its initialization and that of the subassembly 111



10 result of an internal operating problem it is able, as soon as its
reinitialization is finished, to resynchronize its clocks to all of the
system cl ocks without requiring a general resynchronization phase on the
part of the system Likew se, during_,he systems routing, no specific

cl ock synchroni zation procedure is ré&quired, each processing node
synchronizing its own clocks 15 when it has finished its initialization. As

far as the data frames are concerned, it should be noted that these are, as
stated pr@SBORsible f?&d@eu%e’@ﬁrahSV"GJHQHRGHﬁ%raréff'WH%d witlzowi havingiteh form a
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under con5| era from ese charact rc d rane based on
t he i ny&ntWoan erﬁPS finished deinitipligatiorser t ai n nunber of data fields whose
content is used to define, 5 by way of exanple, the date on which the

I nformati on which_the frarre ont ai ns needs to be use e. processing
nodes. It is tHxSMIASS %atﬁgra@%éfq gonggraed. 4t @'é%ﬁg@ §°@Heﬂ“ﬁt theagl frame
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20 specific piece of synchronization information, encoded over a given number
of bits.

The nature and size of the information transmitted vary in practice, largely
from one application to the other. However, some information whose
interchange is an important feature of the structure based on the invention is

25 necessarily present. Thus, as has likewise been stated previously, a frame
based on the invention transports a date reference which is common to all
the elements of the system. In particular, this date allows some processed
information to be referenced to a more general time reference which is
common to several systems interchanging information, for example.

30 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.

35 In the preferred form of implementation, the data frame based on the



synchroni zation informati on contained will apply. 10 The table bel ow shows
an exanple, in accordance with the invention, of a data frame structure

whi ch can be used in a radar systemfor the interchanges between the
synchroni zati on subassenbly 111 and the various processing nodes which nmake
up the systemusing an architecture bgged on 15 the invention. Data field
Nunmber Description of bits Franme sta 1 Synchroni zation bit identifier
Synchronization 6 Synchroni zation type code type a Application delay 8
Delay to |nc chronlz tion Value: from 5_.cl.ock H cycles
Reserve 13" 10P6{ﬁ§ﬁ}§"9r ?%i al:%?tﬁ I‘ﬁ@uo‘ﬂ'"ﬂotgﬁt ”Itﬁa@ﬁ‘?mi?ﬁe%?o find ot e type

i denti f i emabaeabblitoelk! dﬁd@yunwhmmezﬁammm@rwhsmmﬂmf counter Value: from

date the ARREIET y¥ed daficidiiche, dita BORamE%0adeh o s yefBbT Ry, 50t o
Cyclic 8 |llkewgae| have: 2 sertaisrnumbet ofrdata fiettiisnwboss cortent isrusedetogiefimel e
descri bed g}e ?P%xgﬁ{p?e' ﬂ{eerd‘éf@fbg?%vrf?éh the |ﬁf6?ﬁ1l&‘u8ﬂ' ?vﬂt]dh();he #nhd Nk are

borne by ranes, the first t correspondi ng t rane start bit,
which is |q0|@amé16@§§d0tlae wﬁéhbbwez@r@msmgomp@%cltss thue posgiRie taken as an

exanpl e t @p@ch@s\uﬁe@abgénuuhelydoﬁérbﬂwhéméﬂﬂe |§Mﬁ@ol9éd 2ih wﬁﬁﬂﬁhfd@:ﬂt BRtion
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that is taysahronizdtioe isformation coftaimed willdepplpul ses; at the burst rate, that
Is to 15y at the rate of a group of pul ses for V\/mch the received signals
are

The table below shows an example, in accordance with the invention, of a

data frame structure which can be used in a radar system for the

interchanges between the synchronization subassembly 111 and the various

processing nodes which make up the system using an architecture based on
15 the invention.

Data field Number | Description
of bits
Frame start 1 Synchronization bit
identifier
Synchrenization 6 Synchronization type code a
type 8
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 2
Cyclic 8 Integrity test for the link ©
redundancy test

In the example described here, the data interchanges on the synchronization
20 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



5 processed coherently; or else at the rate at which the antenna turns and
the beamfromthe antenna travels northwards. The franme taken as an exanpl e
al so has, in accordance with the invention, a data field revealing the
nmonment at which the data contai ned in the frame are applied. In this

exanpl e, the "application delay"” fiel d4ext ends over 8 bi ts, 10 which all ows
a delay ranging fromO to 255 clock H cycles to be defined. This frane al so
has a data field relating to the type of frane emtted. This 4-bit field
makes it pYSshmnizationgeamiad omhée Rerdefinedpdhease sixabits eamthusabe eised tor ane or
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general date is thus gl obal l'y updat ed after transm ssion of 16 successive
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The frame taken as an example also has, in accordance with the invention, a
20 data field allowing each processing node to synchronize its internal date to
the general date. In the example illustrated by the table above, the general
date is defined over dynamics of 64 bits which are updated in quartets,
starting the update with the quartet which corresponds to the four least
significant bits of the counter which is managing the general date. This
25 means that the synchronization data field on the general date has two
separate fields, one 4-bit field indicating the rank of the transmitted quartet
and another 4-bit field providing the value of the corresponding quartet. In the
example, the general date is thus globally updated after transmission of 16
successive frames.
30
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
35 information contained in the frame.



Thus, as far as indication of the presence of a frame is concerned, it is
possible for the frame to be preceded by the em ssion of, instead of the

si npl e synchroni zation signal, a determ nate ternary sequence, based on the
10 states 0, 1 and -1, whose recognition allows the synchronization signal
to be identified with the m ninum of ,grrors. Thus, by way of exanple, it is
possible to formthe synchronization”Signal using a sequence of 7 bits and
to inplenment a ternary correlator for recognizing the synchronization
signal, wth the output of said correlator providing a value equal to 7 at
t he exact 15 nonent at which the sequence corresponding to the
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desi reds t Qnf®mabbs td Be fﬁteéad on the nunber that it is desired to be
able to correct automatically. Thus, by way of exanple, it is possible to

safeguard the integrity of the data transmitted in a 64-bit frame by
provi di ng fris, efs farlfs Hhéication bfothedpicdehbe ks #TrnfAedsUsdit@ried Oflgs Of
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It is likewise possible, as far as the data frame is concerned, to design said

data frame so that the binary data are encoded using a code which detects

and corrects errors. The size of the encoded data is thus dependent on the

20 number of errors that it is desired to be able to detect and on the number that

it is desired to be able to correct automatically. Thus, by way of example, it is

possible to safeguard the integrity of the data transmitted in a 64-bit frame by

providing for each 16-bit group of data to be encoded using a code, of

Hamming code type with a distance of 4, allowing three simultaneous errors

25 to be detected and two of them to be corrected. The effect of such a code is
to extend the size of the frame to 88 bits (i.e. 4 times 16+6 bits).



vari ous processing nodes and which relates to the system's operating step
to which the interchanged data refer, 15 each processi ng node havi ng neans
suitable for interfacing with the synchronization Iink and for inplenenting
its internal sequencing on the basis,qQf the base clock and the
synchroni zati on nessage; each process? g node |ikew se having neans suitable
for processing the headers associated with the input data received by a
data 20 interchange |ink and for aﬁggghﬁging t he appropriate header with
the output data produced. 2. The electronic systemarchitecture as clai ned
in claiml, according to which each processing node has neans suitable for

i mpl ement i ngla ARZledcatic datséerandrdhiteciuee i foadiing| & yplokalibarof ngrocessingocal date
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the clock H 2%hodés Wi @dnhehbhdcCthie &ahte (detiordd siiclirofizatidn hiesehgeh t he
nodul ati on of the.form.fagfté)d of ,the clock H conprises. 3.states; -ago
state for whi cH14YN9 RiSyAPUeH headen APasedRcky ahaxnchratization,si9naladd to t hat
of the | ow st aterefetencéatate,f act or being equal to'/z, - a 1 state for which
the high state of the Kk t . r.t t the | ow
state, the formfac o?lﬁtééﬁ)ﬁgd# ?%g}cgrr%l%nb%% uﬂ_Ech'nta?lges[?rgI?sé ?%%h \ﬁ_ﬁll(ch t he
hi gh stéte of tallewingctheH intgschanger afi spedific| deta thetweenatwof spaeificow st at e,
the form fact orpBeidnd GtidsN 3Re Ydtertsn itd&chi - Ln the
frames being erPcrode,d %dh t he fwo‘_a ,Isteartt es %ﬂaggﬁlfbfe\l/\'ﬂ]h tggﬁgy'r%ﬁpgn?zation
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in one of clai ngardubPréceddingibe8s AR which relates to the system's operating

step to which the interchanged data refer,

15 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

20 interchange link and for associating the appropriate header with the

output data produced.

2. The electronic system architecture as claimed in claim 1, according to

which each processing node has means suitable for implementing a

25 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
30 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.



transm ssion of a data frame on the synchronization link is signaled by the
transm ssion of a synchroni zation signal. 20 6. The architecture as clai ned
in any one of clains 3 to 5, in which each processing node synchronizes its
sl ow cl ocks using the synchronization signal. 7. The architecture as
claimed in any one of clainms 3 to 6, in which the 25 synchronization signal
is emtted periodically, acconpanied py a data frane containing useful
synchroni zation information or a dutmy frame contai ni ng nmeani ngl ess dat a.

8. The architecture as clained in claim7, in which each frane 30
transmtted has a bit field indicating whether this frame is a real frame

or whether it is a dupmmy franme. 9. The architecture as clained in any one of
claims 3 to 4, Tihe ashitecture asgaimeddnidaim dninswhishl thegmedulatian ©f & on t he
synchr oni zat i oo fdctbiof he cladk ﬂqromp}fseg 4 ey Y sequence whose structure
is chosen such that the 28 synchronization signal is detected by the
subassenblies using a ternary correlator by detecting a correl ation peak.
10. Thes archi t ect ureeQastate fir vertich theygho seatefof theliolock3Ht tasda duratidni ch the 5

i nformation hel d Lp .t Fpary. frane.ls jected.to encaqdi, using a code
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nodes, each pr ' L Melpk a,function
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|
cl ock, a synchronization signal and 15 a reference date, - a plurality of
data interchange links, each Iink allowing the interchange of specific data

bet ween two speiee vatuegrsfcbessingryndatadn thé famey beipheargededadm thee g
acconpani ed by

dsed by the vasrafs oot 1. EtTHe s Y24 Senel 6Fion T ERITRY B4 ot 1o
whi ch t he interictrxteged dat a

15
5. The architecture as claimed in one of claims 3 to 4, in which the
transmission of a data frame on the synchronization link is signaled by
the transmission of a synchronization signal.
20 6. The architecture as claimed in any one of claims 3 to 5, in which each

processing node synchronizes its slow clocks using the
synchronization signal.

7. The architecture as claimed in any one of claims 3 to 6, in which the
25 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
30 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
35 form of a ternary sequence whose structure is chosen such that the



refer; each processing node having neans suitable for interfacing with the
synchroni zation link and for inplenenting its internal sequencing on the
basis of the base clock and the synchronization nmessage; 25 each processing
node |i kew se having nmeans suitable for processing the headers associ ated
with the input data received by a dat #8 I nterchange |ink and for associating
the appropriate header with the output data produced.

synchronization signal is detected by the subassemblies using a

ternary correlator by detecting a correlation peak.

10. The architecture as claimed in any one of claims 3 to 9, in which the
5 information held in the binary frame is subjected to encoding using a
code which detects and corrects errors.

11. A radar system having a plurality of subassemblies, with each
subassembly having a plurality of processing nodes, each processing

10 node providing a function or part of a function implemented by said
radar, characterized in that it has:

- one 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

15 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

20 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;

25 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.



