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The use of a single bus to carry both synchronous and asynchronous data has
received little attention The present Invention relates to data communica-
due to the technical difficulties involved. Acampora et tion systems such
as those used, for example, In dig-  al ("A Centralised-Bus Architecture
for Local Area ital multiplexers or packet switches.        5  Networks
IEEE International Conference on Com- Typically such a data communication
system     munications June 19-22 1983) discuss a reservation comprises a
data bus to which a number of line cards  scheme by which synchronous data
may be sent over are connected. Each line card is arranged to receive  an
essentially asynchronous bus. However in this data from an external source
and to transmit the data  scheme a synchronous line card wishing to obtain
ac- via the bus to a selected one of the other cards con-  10  cess to the
bus must wait until the current user of the nected to the bus. The
receiving line card then out-  bus has completed transmission of its packet
before puts the data via its respective line or lines.    contending. In
the present invention, by contrast, the Nowadays it is common practice to
use such a   synchronous line card may suspend the transmission system for
the transmission of asynchronous data.  of an asynchronous packet greatly
reducing the delay For example a system might comprise a bus and a   15
and providing a hybrid synchronous/asynchronous number of X25 line cards
connected to the bus. The  system with a significantly Improved
performance. X25 card Is designed to handle a 64 kilobit data      By
providing an acknowledgement line, as men- stream with the data assembled
into frames which  tioned above, the line cards can monitor this line. are
transmitted from the card asynchronously. Since  Thus, any asynchronous
line card wishing to transmit the card operates asynchronously there is no
need for  20  will wait until this line indicates that the data bus is a
given frame of data to occupy a particular time slot  free before beginning
a contention sequence, but any and so a system incorporating such
asynchronous    synchronous line card wishing to transmit will begin a
cards functions without need of any central controller  contenton sequence
without regard to the state of the providing clocking signals. However in
the absence of  acknowledgement line. such a central controller it Is
necessary to provide  25  The present invention uses the transmission of
some means of ensuring that data is not corrupted by  priority contention
signals from the synchronous two cards accessing the bus simultaneously. To
this  cards effectively to clear the bus of asynchronous end it Is known to
use contention systems in which the  traffic and hence to ensure that the
synchronous data cards transmit contention signals between each other  from
the card in question Is transmitted in the appro- to establish which card
has the rightto access the bus  3o  priate time slot Then, for example, in
a system with at a particular Instant Examples of such systems are  a
single synchronous card transmitting data and a disclosed in GB-A-2114788,
GB-A-2114789 and US-    number of asynchronous cards the greatest delay the
A-4334288. It has also been proposed, e.g. in EP-A-  data from the
synchronous card can be subject to is 0122765, to enable a card to transmit
a priority con-  the length of one contention cycle and this will be sub-
tention signal so that If the card in question and an-  35  stantially less
than the length of one of the asynchron- other card with lower priority
attempt to access the  ous data frames. Unlike known contention systems bus
within the same contention cycle the privileged  for asynchronous traffic,
in the present invention the card is always allowed access to the bus
first.    contention mechanism is not used merely to provide According to
the present invention a hybrid data  a queueing system for the transmission
of whole communication system comprises synchronous line  40  frames but
will also where necessary suspend any cards and asynchronous line cards
connected to a   ongoing transmission of an asynchronous frame to common
data bus including a contention bus ar-     give the synchronous card
immediate access to the ranged to communicate contention signals between
bus. When the synchronous transmission is complete the line cards,
characterised in that: the synchronous  and the synchronous card releases
the bus and the line cards are arranged to transmit a high priority con-
45  transmission of the asynchronous frame is then com- tention signal to
suspend any ongoing transmission  pleted. As In known dedicated
asynchronous systems by an asynchronous card and to gain access to the  the
contention mechanism is arranged so that no busforthe immediatetransmission
via thebusof syn-  fresh asynchronous transmission is started before
chronous data; the contention bus includes an ac-  the ongoing asynchronous
frame transmission Is knowledgement line; and the line cards are arranged
50  complete. to transmit a signal on the acknowledgement line
Preferably the bus is a dual bus comprising two while receiving data to
indicate that the data bus Is  Independent data buses and each of the cards
is ar- busy, and arranged when transmitting data to trans-  ranged to
contend for each of the buses. mit an error checking character and when
receiving    The provision of a dual bus increases the reliabil- data to
determine from the error checking character  55  ity of the system. A card
may contend for both buses whether the received data is error free, and
only to  simultaneously and In general will gain access to one 



cease transmitting the signal on the acknowledge-  or the other. If the
card gains access to both it may se- ment line when the data is so
determined.         lectone orthe otheron any equitable criterion. In gen-
2    3                  EP0474698B1                    4 oral, the
contention address, which establishes the  Similarly each card can receive
from the bus a packet priority of the card during the contention cycle,
will be  transmitted by another card and subsequently output different for
each bus, ensuring an equitable distrib-  that packet on its outgoing line
or lines. ution of traffic. if a fault occurs on one of the two bus-  The
synchronous cards 3 are arranged to receive es all the cards are instructed
to use the other bus.    5   a time-division multiplexed synchronous data
stream A system in accordance with the present inven-  which will typically
have a data rate considerably low- tion is will now be described in detail
with reference  er than that of the traffic received by the X25 asyn- to
the accompanying drawings, in which:-          chronous cards. Data
received by a synchronous card Figure 1 is a block diagram of a data
communica-  3 is transmitted via a line Interface 9 onto the data tion
system;                              10  lines 6 for transmission as a
short fixed length high Figure 2 Is a diagram showing logic circuitry for
priority cellof5 or 6 bytes via the bus I to anothersyn- use in the system
of Figure 1;                chronous line card 3. Figure 3 is a timing
diagram showing the bus con-  Each card 2, 3 includes in addition to a line
inter- tention cycle; and                            face 9 for handling
data a control circuit 10, 11 con- Figure 4 is a table showing details of a
contention   15  nected to the contention bus 7 and arranged to re- byte.
ceive and transmit contention signals. Each card has A hybrid data
communication system comprises  associated with it a contention address
which deter- a data bus 1 and a number of modules connected to  mines its
priority In the contention cycle. The conten- the bus 1. The modules
include asynchronous line  tion address consists of an 8-bit word split
into di-bits cards 2 and synchronous line cards 3. The other mod-  20  as
shown in the table of Figure 4. The contention bus ules (not shown) fulfil
such functions as interfacing  7 includes two contention address lines, one
for each the bus I to other data buses. These other modules  bit of the
di-bit, a contention active line CONTn. ACT operate in an entirely
conventional mannerand sowill  used to indicate that a contention sequence
Is in pro- not be described in further detail here.         gress and an
acknowledge line ACK. Any card wish- Each of the line cards 2, 3 Is
connected to a line  25  ing to contend for access to the data bus monitors
the 4, 5 linking the system to an external subscriber (not  contention
active line on a falling edge of the signal shown). The line card is
arranged to transmit data to  of the dock line. If the contention active
line Is low and from the bus and to and from the external sub-  then a
contention sequence is already in progress scriber.
and the card has to wait for this to finish. When the The data bus1
isformed as a dual bus comprising   30  contention active line is high the
card can then con- two independent buses, BUS1, BUS2. Each of the   tend
for the bus on the next rising edge of the clock buses BUSI, BUS2 Includes
a number of data lines  line. At that time the or each card wishing to
contend 6 for transmitting data between the cards 2, 3 and a  forces the
contention active line lowand transmits the contention bus 7 for
transmitting contention signals  contention address to the contention bus.
The logic between the cards. The cards 2, 3 contend for both  35  circuitry
formed within the control circuits 10, 11 buses BUSI, BUS2 and if they gain
access to both  which carries out the contention resolution is shown choose
arbitrarily between the use of one bus and an-  schematically in Figure 2.
This circuit obeys the fol- other. When one of the cards needs to gain
access to  lowing rules: the data lines it initiates a contention cycle by
trans- mitting a contention signal via the contention bus 7 to  4o  output
Bus    FAIL the other cards. The contention procedure is ar- ranged so that
at the end of a contention cycle only     0         0      asserted one
card has access to the bus for transmission. The     0          1
negated contention procedure is also arranged so that when one of the
synchronous cards 3 needs to access the   45  1         0      negated bus
I then the bus I is cleared of asynchronous traf- fic so that the card 3
can Immediately transmit data  The contention circuitry compares the
module's onto the line in a desired time slot. The operation of  own
contention address, which is applied to the in- this contention mechanism
is described in further de-  puts of the circuitry a di-bit at a time, with
the other tail below.                                  50  contention
addresses broadcast on the contention 



In the present example the asynchronous cards  bus. The priority of the
module's own contention ad- 2 are X25 modules arranged to handle an
asynchron-  dress is compared with that of the other contention ous 64
kilobit PCM data stream. On the bus side of  addresses on the contention
bus and only if the mod- the card 2 there are connections 8 linking the
card 2  ule has a higher priority is FAIL asserted. After a per- to the
data lines 6. Each X25 card 2 can transmit via  55  lod of time the buses
settle down with all losing cards the connections 8 onto the data lines 6
data received  backing off and forcing FAIL active. The contention from its
incoming line. The data is transmitted as va-  mechanism is arranged so
that at the end of the con- riable length packets up to a maximum of 256
bytes.  tention cycle only one card has FAIL negated and so 3    5
EP 0 474 698 B1                 6 is free to transmit data on the bus.
ACK line reasserted by the receiver. The receiving The output of the
contention circuitry shown in  and transmitting asynchronous cards 2
continue to Figure 2 is taken to a control moduleformed within the  monitor
the contention active line. control circuitry 10, 11 which arbitrates the
contention  The timing of the contention process is shown in process in
accordance with a number of contention   5   Figure 3. The contention
process is dynamic, that is rules. The first transmitted bit of the
contention ad-  the only constraint on the timing of the process is that
dress is bit 7. This bit is set to Indicate whether the  It must be in
synchronism with the master clock and data is an asynchronous packet or a
synchronous   any card Is free to attempt to initiate a contention cy-
cell. The contention rules provide that a cell has high-  cle at any time.
er priority than a packet and a cell may non-disrup-  io  As noted above
the contention bus includes an tively interrupt the transmission of a
packet. Individ-  acknowledgementlineACK. Thisline ACKservestwo ual bytes
of a packet are transmitted wheneverspace  purposes. Firstly it is used to
indicate that a data exists between cell transfers. Both cells and packets
frame is active on the data bus and secondly It gives contain error
checking characters and when the     acknowledgement to the data transfer.
When a data transfer of the cell or packet is complete the receiver  15
frame is sent to the data bus 1 all cards listen to the acknowledges a
successful or unsuccessful attempt.  first byte of data which Is monitored
on the first falling The contention mechanism is arranged so that after
edge of the clock after detecting the rising edge of the an unsuccessful
attempt then an immediate re-trans-  contention active line. This byte of
data contains in- mission occurs. The contention mechanism also al-
formation relating to the frame type and destination. lows for contention
persistence whereby after once   20  If a card recognises its own address
it forces the ACK failing in a contention cycle the priority of the card is
line low and receives the following data. Increased in the next contention
cycle and so on until  The last byte of the frame contains an error it
gains access to the bus. As noted above In practice  checking character.
This is used by the receiving card the data and contention buses are
duplicated and the  to determine if the frame has been received without
contention rules are also chosen to ensure equal  25  error. If an error
has been detected the frame needs loading of both of the data buses.
to be retransmitted and this is done by the transmit- Although the
contention rules allow a cell to inter-  ting card If at the end of the
transferthe ACK line does rupt a packet, a packet transmission Is not
itself al-  not go high. The receiving card therefore only releas- lowed to
interrupt any ongoing transfer of data over  es ACK if the error check
indicates that the received the bus. If a card wishes to transmit a packet
It first  30  frame is errorfree. To prevent a lock-up occurring the senses
the state of the ACK line. If this is low, indicat-  transmitting card only
attempts three successive ing that data is active on the bus, the card
waits until  transmissions before giving up. An acknowledgement the data
transfer is over as indicated by ACK going  can only occur after a CRC
character. Therefore when high before beginning the contention sequence.
This  a packet is interrupted by a cell the following ACK will ensures that
the contention system Is kept free to be   35  be an acknowledgement to the
cell and not to the used by the cell transfer cards.
packet. An asynchronous line card 2 transmitting a pack-   The timing
diagram also shows the state of flip- et over the data bus I continuously
monitors the con-  flop FF2 which is an internal element of the control
tention active line looking for a falling edge. If this oc-  module used to
detect the presence of a cell or packet curs, Indicating that a synchronous
line card 3 has   40  on the data bus 1. Flip-flop FF2 goes high at the
start started contention for the bus, the packet continues  of a
synchronous cell and remains, high until that cell to be transmitted until
the contention sequence has  or the last of a continuous train of cells has
ended, finished. At the end of the contention sequence when  and then goes
low. Thus the flip-flop FF2 can be the contention active line goes high,
the packet trans-  monitored by the receiving and transmitting asyn- 



mission is halted and the asynchronous line card 2 re-  45  chronous line
cards to determine when to resume ceiving the packet releases the ACK line.
This hands  asynchronous transmission and reception. over the data bus I to
the synchronous card 3 so that  Whereas In the aforedescribed embodiment
the the card 3 can transmit the synchronous cell. Both the  receiving and
transmitting asynchronous line cards receiving and transmitting
asynchronous cards con-  can monitor the ACK line and the contention active
tinue to monitor the ACK line looking for a rising edge   50  line (or the
state of flip-flop FF2), alternatively they indicating a successful end to
the cell transfer. Con-  can, if the number of bytes is a synchronous cell
is trol of the bus I is then handed backto the asynchron-  predetermined,
count the number of bytes on the data ous cards 2 on the next rising edge
of the clock, pro-  bus (or count an equivalent number of clock pulses)
vided that during the transmission of the cell the con-  and resume
asynchronous activity when the appro- tention active line has remained
high, indicating that  55   priate number of bytes has been counted, again
tak- no further synchronous cell will immediately follow.  ing into account
whether there has been any further The transmission of the packet data
frame between  contention activity. the asynchronous cards 2 is then
resumed and the 4    7                  EP0474698B1                     8
Claims                                               pended state, to
detect whether during the trans- mission of the interrupting synchronous
cell a 1. A hybrid data communication system comprising     contention
cycle had been Initiated, and, if so, to synchronous line cards (3) and
asynchronous       remain in suspended state. line cards (2) connected to a
common data bus   5 (6,7) including a contention bus (7) arranged to  6. A
system according to any one of the preceding communicate contention signals
between the        claims, in which the synchronous line cards (3) line
cards, characterised in that: the synchronous  are arranged to initiate a
contention cycle for line cards (3) are arranged to transmit a high pri-
each cell to be transmitted. ority contention signal to suspend any ongoing
10 transmission by an asynchronous card (2) and to  7. A system according
to any one of the preceding gain access to the bus (8) for the immediate
claim, In which the data (6,7) bus is dual bus com- transmission via the
bus ofsynchronous data; the  prising two independent data buses (Bus1,
contention bus (7) Includes an acknowledgement    Bus2), and each of the
cards (2,3) is arranged to line (ACK); and the line cards (2,3) are
arranged   15  contend for each of the buses. to transmit a signal on the
acknowledgement line (ACK) while receiving data to indicate that the data
bus (6) is busy, and arranged when transmit-  PatentansprOche ting data to
transmit an error checking character and when receiving data to determine
from the   20  1. Hybrldes Datenkommunikationssystem, mit error checking
character whether the received     Synchronleitungskarten (3) and
Asynchronlei- data is error free, and only to cease transmitting
tungskarten (2), die mit einem gemeinsamen Da- the signal on the
acknowledgement line (ACK)      tenbus (6, 7) verbunden sind, der alnen
Konkur- when the data is so determined.                   renzbus (7) fOr
elne Kommunikation von Konkur- 25     renzsignalen zwischen den
Leitungskarten ent- 2. Asystem according to claim 1, in which the asyn-
hilt, chronous line cards (2) are arranged to monitor   dadurch
gekennzelchnet, dai the contention bus (7) to detect the initiation of a
die Synchronieitungskarten (3) zum Obertragen contention cycle by a
synchronous line card (3)   elnes Konkurrenzsignals mit elner hohen
Prioritat and subsequently on the completion of the con-  30  fOrein
Unterbrechen einerfortlaufanden Obertra- tention cycle to suspend any
ongoing transmis-    gung durch eine Asynchronkarte (2) angeordnet sion of
a data frame to allow the transmission of  sind und zum Erzielen eines
Zugriffs auf den Bus data by the synchronous card (3).                 (6)
fardie umgehende Obertragung Oberden Bus dersynchronen Daten des
Konkurrenzbus (7) ei- 3. A system according to claim I or claim 2, In which
35  ne ROckmeldungsleitung (ACK) enthalt und die the synchronous line cards
(3) transmit data in   Leitungskarten (2, 3) zum Obertragen eines Si- cells
of a predetermined number of bytes, and the  gnals auf der
MRfckmeldungsleitung (ACK) ange- asynchronous line cards (2) are arranged,
when    ordnet sind, wihrend Daten empfangen werden 



in a suspended state, actually or effectively to  zum Angeben, dab der
Datenbus (6) belegt ist, i.)     count the bytes of an interrupting
transmitted   4o  wobel die Leitungskarten (2, 3) angeordnet sind, cell(s)
and thereby immediately resume respec-    zum Obertragen sines
Fehler~berprfifungszei- tive transmission and reception of an interrupted
chens, wenn Daten Obertragen warden und zum asynchronous transmission when
synchronous        Bestimmen aus dern Fahler~berprOfungszei- transmission
ceases.                              chen, ob die empfangenen Daten
fehlerfrel sind, 45      wenn Daten empfangen warden, wobel eine 4. Asystem
according to claim I or claim 2, in which  Obertragung des Signals auf der
ROckmeldungs- the asynchronous line cards (2) are arranged,     leitung
(ACK) nur eingestelitwird, wenn derartige when in a suspended state,
actually or effectively  Daten ermittelt warden. to monitor the
acknowledgement line and resume respective transmission and reception of an
inter-  5o  2. System bemriB Anspruch 1, in dem die Asyn- rupted
asynchronous transmission when the ao-     chronleitungskarten (2) zum
Oberwachen des knowledgement line indicates that the data bus
Konkurrenzbus (7) angeordnet sind, far ein Er- becomes not busy.
fassen der Initilerung eines Konkurrenz- zyldus durch eane
Synchronleitungskarte (3) und nach- 5. A system according to claim 4, in
which the ac-  5s  folgend, nach Vollendung des Konkurrenzzyklus,
knowledgement line changes state at the end of    zum Emn- stllen
einerfortlaufenden Obertragung an Interrupting synchronous cell, and the
asyn-   eines Datenrahmens far en Erlauben der Daten- chronous line cards
are arranged when in a sus-   Obertragung durch die Synchronkarte (3). 5
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11Ii1 RID II Ill 3. System gemall Anspruch 1 oder 2, in dem die        dre
toutb transmission entrants par une carte Synchronleltungskarten (3) Daten
in Zellen einer  asynchrone (2) et pour obtenir un acces au bus
vorbesttmmten Anzahl von Bytes Obertragen und      (8) pour la transmission
immediate via le bus de die Asynchronleitungskarten (2), wenn ale sich in
donn6es synchrone, en ce quo le bus de controls inenm Aussetzzustand
befinden, zum aktuellen   s  deoconflitd'accbs (7) comprend une ligne
d'accu- oder effektiven ZAhien der Bytes elner unterbre-   96 de reception
(ACK) et en ce quo les cartes de chungsflbortragenen Zelle(n) angeordnet
sind,      ligne (2,3) sont agencies pourtransmettre un si- wodurch die
entsprechende Obertragung und          gnal sur la ligne d'accuse de
reception (ACK) tout der Empfang einer untbrbrochenen Asynchron-        en
recevant des donnbes pour Indiquer quo le Obertragung, wenn die
SynchronObertragung   10     bus de donnees (6) est occupe etagencees pour,
eingestelltwird, unverzOglich fortgesetztwerden.  Iors d'une transmission
de donnbes, transmettre un caractere de contrOle d'erreuret lors d'une ri-
4. System nachAnspruch I oder2, in dom die Asyn-      ception de donnbes,
pour determiner A partir du chronleltungskarten (2), wenn sie sich In einem
caractere de controle d'erreur si la donnee recue Aussetzzustand befinden,
zum aktuellon oder  15    est ou non exompte d'erreur et pour soulement
effektiven Oberwachen der RMckmeldungslei-         cesser de transmettre le
signal sur la ligne d'ac- tung und zurm Wiederaufnehmen der entspre-
cuse de reception (ACK) lorsque la donnee est chenden Obertragung und des
Empfangs elner         ainsl diterminie. unterbrochenen
Asynchronribertragung ange- ordnet sind, wenn die Rflckmeldungsleitung an-
20  2. Systemeselon la revendication 1, dans lequel les gibt, daS der
Datenbus in einem Nichtbelegtzu-     cartes de ligne asynchrones (2) sont
agencees stand fObergehen wird.                             pour surveiller
le bus de controle de conflit d'ac- ces (7) en vue de detectr l'initiation
d'un cycle de 5. System nach Anspruch 4, In dem die Rflckmel-
contrdle de conflit d'acces par une carte de ligne dungsleltung Ihren
Zustand am Ende elner Unter-  25  synchrone (3) et pour, apres l'achevement
du cy- brechungssynchronzelle andert und in dem die      cle de controle de
conflit d'acces, suspendre tou- Asynchronleitungskarten in elnem Aussetzzu-
to transmission entrante d'une trame de donnees stand zum Erfasson
angeordnet sind, ob wah-        en vue de permettre la transmission de
donnees rend der Obertragung der Unterbrechungssyn-        par une carte
synchrone (3). chronzelle ein Konkurrenzzyklus initilert wurde   30 und,
wenn dies vorliegt, zum Verblelben In dem  3. Systeme solon la
revendication I ou 2, dans le- Aussetzzustand angeordnet sind.
quel les cartes de ligne synchrones (3) transmet- 



tent des donnees en cellules d'un nombre d'oc- 6. System nach zumindest
einem der vorangehen-        tets priditermine, et dans lequel les cartes
de li- don Ansprucheo in dem die Synchronleitungskar-  35  gne asynchrones
(2) sont agencies pour, lors- ten (3) zum Initiieren eines Konkurrenzzyklus
fOr  qu'elles so trouvent dans un Mtat suspendu, jode zu Obetragende Zelle
angeordnet sind.         compter actuellement ou effectivement les oo- tots
d'une ou de plusieurs cellule(s) transmiso(s) 7. System nach zumindest
oeinem der vorangehen-       par interruption et pour ainsi reprendre
immedia- den Anspriche, in dem der Datenbus (5, 6) ein  4o  tement la
transmission et la reception respective Dualbus st mit zwei unabhingigen
Datenbussen      d'une transmission asynchrone interrompue lors- (Bus 1,
Bus 2) und in dem jede der Karten (2, 3)   quo la transmission synchrone
s'arrte. zum Konkurrieren fOr jeden der Busse angeord- not sind.
4. Systeme solon Ia revendication I ou 2, dans le- 45      quel les cartes
de ligne asynchrones (2) sont agencies pour, lorsqu'elles se trouvent dans
un RevendIcatlons                                        etat suspendu,
surveiller actuellement ou effc- tivement la ligne d'accuse de reception et
repren- 1. Systbme de communication de donnees hybride        dre la
transmission ou la reception respective compronant des cartes de ligne
synchrones (3) et  so  d'une transmission asynchrone Intbrrompue lors- des
cartes de ligne asynchrones (2) rellies A un   quo la ligne d'accuse de
reception Indique quo le bus de donneos commun (6, 7) incluant un bus de
bus de donneos devient non occupe. contrOle de conflit d'acces (7) agenci
pour communiquer des signaux de controle de conflit  5. Systeme solon la
revendication 4, dans loquel la d'acces entre lea cartbs de ligne,
caractirise en  ss  ligne d'accuse de riception change d'etat A la fin ce
quo: les cartes de ligne synchrones (3) sont    d'une cellule synchrone
transmise par interrup- agencees pour transmettre un signal de controle
tion et dans lequel les cartes de ligne asynchro- de conflit d'acces A
priorite eoevee pour suspen-  nes sont agencies pour, lorsqu'elles se
trouvent    dans un etat suspendu, d6tecter sl pendant la transmission de
la collulo synchrone transmise par Interruption, un cycle de contrdle de
conflit d'acobs a 6te initi6 et, s'il en est ainsi, demourer dans I'etat
suspendu.                     5 6. Systbme selon l'une quelconque des
revendica- tions pr6c6dentes, dans lequel les cartes de ligne synchrones
(3) sont agenc6es pour initier un cy- cle de contrdle de conflit d'accbs
pour chaque  lo collule devant etre transmiso. 7. Systbme solon I'une
quelconque des revendica- tions pr6c6dentbs, dans loquel le bus de donn6ees
(6, 7) eat un bus double comprenant deux bus de   f5 donn6es independants
(Busl, Bus2) et dans le- quel chacune des cartes (2, 3) eat agenc6e pour
etre en conflit pour chacun des bus. 20 25 30 35 40 45 50 56 7    


