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switching node. The star network topology has the advantage of providing
superior privacy since each 1. Field of the Invention
subscriber line is dedicated, and good security, since the control switch
node may be securely This invention relates to a local data distribu-   5
housed and is centrally controlled, the network is tion system and its
control system, and more par-  centrally maintained and it also provides
high re- ticularly to a distribution architecture using central-
liability. ized and local virtual circuit switches to intercon-   The ring
and bus network topologies are dis- nect a plurality of data distribution
busses each of  tributed type topologies and eliminate the central hich is
designed to allow shared or multiplexed   to  switching node that is the
heart of the star network access to a plurality of data stations or
devices. It  topology. Hence, these topologies include some of is also
related to a packet switching node with a  the control functions within
each of the data pro- control of data flow arrangement for interconnecting
cessing devices connected thereto. Network main- a plurality of independent
data distribution busses  tenance is normally more difficult than in the
star to a data network.                             15  topology because of
the distributed nature of the network. Background of the Invention
In the ring network topology, transmission is from node to node around a
closed loop and each With the recent expansion in the use of corn-   node
may alter the data passing therethrough. ters and computer terminals it is
not unusual to  20   Each data processing device is connected to a have a
large number of computers and terminals     separate node and intercepts
only data messages within a limited local area. It is very desirable to
specifically directed to it. Since the data flows couple these units
together to allow sharing of    through each node and since the nodes are
distrib- resources and provide the ability to permit a single  uted, no
central node may be separately secured terminal to access a plurality of
other terminals and   25  and hence, the security and privacy of a ring
computers. The medium allowing these features is    network topology is
somewhat less than that of the a local area network system which provides
switch-  star network topology. Since all nodes are in one ing and data
distribution for a communication me-   closed loop, failure of a single
node may render dium specifically tailored for local area transmis-  the
whole ring network inoperative. The closed loop sion distances and which
allows computers to com-  30  topology also limits flexibility in some
arrange- municate with each other and further allows any     ments where
adding new nodes or data processing single terminal to have access to a
multiplicity of  stations may result in the loss of data. computers and
peripheral equipment.                    Data transmission in a bus network
topology is An important aspect of any local area data      typically
broadcast from one source to all other distribution system is its network
topology or inter-  35  devices on the same bus but normally only ac-
connection scheme between data processing de-       cepted by the device to
which it is specifically vices and network nodes. These topology aspects
addressed. Individual data processing devices are are important since the
particular topology selected  programmed to recognize data messages ad-
aspacts the administration, complexity and overall   dressed to or intended
for them as they pass by on cost of constructing and operating the system.
A   40  the bus. The reliability of the bus network topology local area
data distribution network may conceiv-   in terms of network node failure
is greater than that ably assume  many interconnection topologies       of
the ring network topology although a break in which may range from complex
arbitrary topologies  the bus may be catastrophic. There is also greater to
more basic structured topologies. The basic     flexibility in adding new
data processing devices to structured topologies are normally constrained
to  45  the system than is normally possible with the star certain basic
types in order to limit the control   topology since no wiring
reconfiguration is re- complexity of the network nodes with the most
quired. common basic types being the star, the ring, and       Yet another
data distribution topology, currently the bus transmission system
topologies.             being used is the petal arrangement or star ring In
a star network topology each data process-  50  hybrid arrangement in which
the ring data trans- ing device is connected to a common central
mission bus assumes a star like configuration. switching node which is
operative for interconnec-  Each individual data station is located on a
sepa- ting the data processing stations to each other or to  rate petal in
which the data transmission path starts a gateway coupling it to a wide
area network com-   from and returns to a relay switch located at a prising
a plurality of local data distribution networks   65  central control node
while passing through a data and computers. The predominant wiring pattern
is    station located in the petal. The relay switch is from point to
point, that is, from a plurality of   utilized to short and thereby
disconnect any petal individual data processing devices to a central host
containing a faulty station from the ring network 2  
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maintain the continuity at operation of  tion scheme must also take into
account the desir- the remaining ring transmission path. The control of
ability of hardware security, data privacy and ease data flow arrangement
is essentially the same as   of administration. A further consideration is
whether that of a conventional ring topology.              a building must
be rewired to install a local data In some modifications of the above
arrange-   5   distribution network as opposed to using existing ment an
individual petal may include more than     wiring in the building. one data
station, however the petal transmission       An article entitled
"G/NET-The Universal Local loop still remains part of the ring and the data
flow  Area Network For Office Communications" by G. is unidirectional in
the petal's outgoing and incom-  Kafka, and published in the Journal:
Elektronik [Vol. ing transmission paths in agreement with the direc-  10
35, No.5, Pgs. 120-2, 124-6, 128 on 7 March 1986] tion of data flow in the
ring network. In both ar-  discusses centralized star like data (packet)
dis- rangements the performance achieved and privacy    tribution system
having a plurality of bus type data considerations are similar to those of
the basic ring  distribution tines. It is specifically concerned with data
distribution topology.                        an ISO 7-layer communications
reference model. In In still another data distribution topology, star  is
particular it provides a comparison with a G/NET configured wiring is
utilized with a functional OR  architecture which has 5 layers, that is
recom- type logic gating bus arrangement in which a plu-  mended for MS-DOS
Personal Computer Networks. rality of data stations are coupled to an
OR-gating  Here the need for interfacing to other networks via bus. The
OR-gating bus is in turn coupled to a     gateway servers is noted, and a
design of the bridging hub which joins a number of such OR-   20   G/NAM
adaptor software module is illustrated. gating busses into a bus structured
network. In this  G/NET operates as a baseband system and has arrangement
each station seeking permission to     collision avoidance CSMA/CA with
automatic error transmit data looks for the presence of another
correction. Interconnection is via coaxial cable. transmitting station on
the ORing bus arrangement      EP-A-0 141 241 entitled "Method and Device
before proceeding to transmit data. A major dis-  25  for Selecting One
Station From a Set of Stations advantage of this arrangement is that signal
propa-  Dialoguing with a Main Station" discloses a central- gation delays
may allow several stations to assume  ized type communication network,
where the sta- data transmission permission with resulting data   tions are
terminal units connected to a certain collisions of data from two or more
stations. The  number of subscriber lines and to a control unit bridging
hub also does not provide any control of  30  equipped with a main station
which consults the data flow. Furthermore, while the wiring scheme
stations, this control unit being itself connected to permits flexibility
of system arrangements, there is  the telecommunication exchange by a
multiplex no centralized maintenance. '                      link. The
stations are formed into groups of stations It is apparent from the
foregoing that each of  with each group of stations connected to a com- the
above described network topologies has its  35   mon two way multiplex
link. Communication with own advantages and disadvantages, and that the
individual stations is by a combination of elective characteristics
concerning privacy, security and re-  and competitive methods. Each
multiplex link has liability are different for each network topology.  its
own unique time slot. Individual stations of a Each topology has its own
requirements concern-    group are synchronized and share the time slot ing
network administration and maintenance. In  40  assigned to its multiplex
link. may cases however the aforedescribed networks          According to
the present invention, there is require active administration in adding and
or delet-  provided a system as defined in claim 1. ing users and in many
instances uniform software       In a local data distribution network
configura- is required for all the connected data processing  tion
embodying the principles of the invention, a devices.
45  centralized star like data distribution system having It is desirable
to have a data distribution sys-  centralized data switching has a
plurality of bus tem that has the central control and maintenance of  type
data distribution systems connected to its a star topology network and the
flexibility and dis-  various radial connections. Each bus type data
tribution wiring of a bus network, which is inexpen-  distribution system
has localized data switching sive and that can accommodate changing needs
so  and a plurality of data distribution busses which are and varied
distribution schemes of an actively used  operated through a common
maintenance facility and changing local data distribution network in
which controls local data switching on the data which data processing
devices and/or stations are   distribution busses. In particular a
plurality of frequently added or deleted. It is also desirable that
bidirectional data distribution busses are each con- the distribution
scheme be sufficiently flexible to  55   nected to a bus master control
circuit at a terminal allow additions to and removal of various compo-
end of the bus. Connected to each of the data nents of the system without
the necessity of active  distribution busses are a plurality of passive
outlets maintenance of an administrator. Any such distribu-  to which
intelligent connectors or stations may be 
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Each station has a unique address and   flow information, and an address
field. During cer- is utilized for individually coupling data processing
tain operational states of the system, the header devices to the bus.
Grouped pluralities of the bus  also includes polling commands, and the
message master control circuits are included within a bus  includes status
information. These polling com- termination hub facility. Data from any of
the bus   5   mands and status and synchronizing information master control
circuits may be transferred by the   permit controlled maintenance of the
data distribu- bus termination hub using virtual circuit switching  tion
busses connected to a bus termination hub. techniques via a data trunk as
part of a star type  The message part may also include an error check
configuration, to a central switching circuit. The  code. The exact nature
and content of a packet is central switching circuit connects a plurality
of bus   10  dependent upon its source of origin, be it for pol-
termination hub facilities and other computing en-   ling, for receiving
information or for transmitting tities and also operates by virtual circuit
switching  data. Advantages of the aforedescribed arrange- techniques.
Direction of data flow on each of the   ment include a bus wiring plan that
allows great bidirectional busses and periodic temporary syn-
flexibility in adding and deleting data processing chronization of the
stations is controlled in re-  15  devices while limiting the size of
groups that can sponse to signals transmitted to the bus by the bus
communally fail and while maintaining a reasonable master control circuitry
associated with that bus. A  level of privacy of information and security
of the bus termination hub switching facility cooperates  intended data
destination. with the included group of bus master control cir-     A
further aspect of this arrangement is that ts to interconnect data
processing stations on   20  once contention between competing stations is
re- the various busses with the central switching circuit  solved the
individual station that will subsequently via a trunk line or with each
other.                transmit data to the bus termination hub applies a
The station or intelligent connector is an active  synchronization pulse to
thew wire to synchronize tap connecting a data processing device to the bus
the bus termination hub: it may then transmit data and includes a bus
interface and data processing   25  at a faster clock rate than the rate of
data flow on device interface circuit. This device interface circuit  the
bus during contention between competing sta- is specific to the type of
data processing device it  tions. is connected to and is operative to
perform a          A suitable virtual circuit switch for a local data
protocol conversion between the device and the      distribution network
embodying the principles of bus. The bus interface is identical in design
for all  30  the invention has been priorly disclosed by one of stations
and is operative to put data on and take   us, A. G. Fraser, in U. S.
Patent 3,749,845, issued data off the bus. Each station actively helps to
July 31, 1973, and as disclosed, is applicable to maintain privacy in the
system since it can only    various local data distribution network
topologies. It receive data specifically addressed to it. It further  is
particularly suitable to star network topologies provides improved
reliability and superior ease of  35  and as such operates to create a
virtual circuit administration since the bus termination hub is     between
two distinct data processing units con- designed to function as a
maintenance point for the  nected to the star's common central node or con-
distribution system.                               troller. This connection
being virtual, is really a Groups of bus master control circuits are each
temporary connection at any one time which ap- located in an associated bus
termination hub which   40  pears to be a dedicated circuit connection to
the includes a virtual circuit switch to interconnect the  two data
processing stations in communication with various bus master control
circuits to a centralized  one another. data switch or to each other. The
bus termination hub functions as a local packet switch interconnec-  Brief
Description of the Drawings ting data processing devices to each other on
data  45 distribution busses or to the central circuit switch.  An
understanding of the invention may be The central circuit switch is a
remote virtual circuit  readily attained by reference to the drawing and
switch as opposed to the local virtual circuit switch  the following
specification in which of the bus termination hub facility. The bus master
FIG. 1 is a block diagram of a local area data control circuits function to
additionally control direc-  50  distribution network embodying the
principles of tion of data flow on its associated bus and also      the
invention, provide a synchronizing start signal to initiate data  FIGS. 2,
3 and 4 disclose schematics of various packet transfers both to and from
the individual      forms of packets utilized by the local area data
stations.                                             distribution network
of FIG. 1, Data flow within the data distribution network is  55  FIG. 5 is
a single block showing a bus interface in a data packet format. Each packet
includes a       circuit's input and output leads, 



header, message and framing portion. The header       FIG. 6 shows a block
diagram of the bus inter- includes synchronizing information, directional
data  face circuit circuit of FIG. 5. 4    7                 EP 0 254 472
B1                     8 FIG. 7 is a block diagram of a bus termination
virtual circuit switch 150 Which establishes circuit hub and its associated
bus master control cir-   patterns to direct data to desired remote
destina- cuits,                                           tions through
software control. The data switching FIG. 8 is a block diagram of a bus
master        circuitry of the bus termination hub 130 operates control
circuit.                             5   as a local virtual circuit switch
and permits and controls the interconnection of any one data pro- Detailed
Description                               cessing device 120 to any other
data processing device 120, whether it is connected on the same A block
diagram of an illustrative embodiment   bus 110 or another bus 110 coupled
to the same of a local area data distribution network embodying   10  bus
termination hub 130. It is also operative to the principles of the
invention is disclosed in FIG.  connect any of its data processing devices
to the 1. A plurality of data transmission busses 110 are  central virtual
circuit switch 150, whereby it is con- shown with an accompanying plurality
of data pro-  nected to other bus termination hubs and their cessing
devices 120 coupled to each data trans-     associated data processing
devices or to a major mission bus 110. The data transmission busses   15
gateway. 110 are each terminated at a bus master control        Data
transmission on a local area data distribu- circuit 129, which are in turn
included in a bus   tion system  such as shown in FIG. 1 typically
termination hub 130. The bus termination hubs 130  comprises randomly
scattered concentrated bursts each include a trunk circuit 131 which is in
turn  of data. Hence, it is advantageous to transmit data connected, via a
data trunk 111, to a central virtual  20  in packet format. The specific
format of data pack- circuit switch 150. The bus termination hub and    ets
utilized by the local area data distribution net- central circuit switch
each includes a virtual circuit  work of FIG. 1 is disclosed in schematic
form in switch such as disclosed in the above mentioned     FIGS. 2, 3, and
4. These data packets are de- U.S. Patent 3,749,845 and each of which
provides   signed to transmit message control and message virtual circuit
connecting links between data pro-  25  destination information in addition
to the message cessing devices or to a host computer 140 or to a   itself.
The specific arrangement of a given data gateway trunk 141. Any one of the
individual data   packet depends upon its intended use and direc-
processing devices 120 may communicate over the    tion at transmission;
however all packets in the network system to a host computer 140, or via a
illustrative embodiment have common features. trunk 141 to a gateway
switch, or with any of the   30   The data packets discussed in FIGS. 2, 3
and 4 all other data processing devices 120.                  include a
header portion, a message portion, an Each data processing device 120 is
coupled to   error check information to delineate the packet the bus 110
through an intelligent connector unit or  portion, and a framing portion,
all in a definite station 160. Between the bus 110 and the intel-
sequence. The header portion of the packet in- ligent connector unit 160 is
a passive plug arrange-  35  cludes a start bit followed by a direction bit
which ment 161 which permits an intelligent connector    in turn is
followed by a special purpose bit. This unit 160 to be connected anywhere
along a bus      initial sequence is in turn followed by an address where
there is an unengaged passive bus recepta-    field, and in appropriate
instances (FIG. 3 and 4) a cle. The intelligent connector units or stations
160  pause field and a second start bit. The message each include a device
interface unit 162 and a bus   40  portion of the data packet includes a
channel num- interface unit 163. The device interface unit 162 is  ber
followed by a data message which may vary in specific to the particular
type of device that it   size depending upon the information transmitted.
interconnects and includes a station identification  An error check and
framing code terminate the code and type code so that a controlled main-
data packet. While some of the packet units herein tenance unit may
identify the data processing de-  45  are described as bits, it is to be
understood that vice. Both station units include data buffering capa-
these units may actually comprise multibit units. In bilities.
addition, while a specific packet format is dis- Each bus 110 terminates at
a bus master con-    closed, it is to be understood that other format trol
circuit 129 which is included within a bus  variations could be used
without departing from the termination hub 130. The bus master control
circuit  50  spirit and scope of the invention. 129 includes data memory
for buffering of data         The packet 200 disclosed in FIG. 2 is
intended between the switching circuitry on bus termination  to transmit
data from the bus master control circuit hub 130 and the bus 110. The bus
termination hub    129 to a station 160 and its associated data pro- 130
includes address translation circuitry operative  cessing device 120
connected to the bus 110. The 



as a virtual circuit switch for local data switching for  55  entire packet
200 shown is supplied by the bus destinations located on the busses
connected to it,  master control circuit 129 and the bus termination and to
destinations in turn connected via a trunk   hub 130. FIG. 3 discloses the
packet segments 300 circuit 131 and a data trunk 111 to the central     and
303. These two packet segments accommo- 5    9                 EP 0 254 472
B1                   10 date circumstances in which data is sent from a
tribution bus 110 in response to receipt of a start data processing device
120 to the bus master     bit 311 and an appropriate direction bit 312 in-
control circuit 129. The initial portion 301 of the  cluded in the packet
segment 300 originated by the packet segment 300 (i.e. the start and
direction bits  bus master control 129. Following the establish- 311 and
312) is supplied from the bus master   5   ment of data direction flow, the
individual stations control circuit 129. A subsequent special purpose  each
individually contend for access to the data or priority bit 313 and the
address field 314 are  transmission bus 110. A station 160 with a unique
supplied by contending stations in which a station  address is associated
with each individual data with a priority address gains access to the bus.
processing device 120 coupled to bus 110. It ap- The particular station
winning the contention pro-  10  plies its own unique address (i.e.
priority code) to cess applies the subsequent packet segment 303   the bus
bit by bit, and at the same time monitors to the bus. This packet segment
303 includes a    the logic state of the bus 110 with an internal start bit
306, a channel number 307 and a message  receiver unit. During this address
or contention or data portion 308. The packet segment 401 of    interval
designated 314 in the packet, the bus is FIG. 4 is a control or polling
packet with the header  15  driven to a predetermined weak 'zero' logic
state portion 401 supplied from the bus master control  by bus master 129
that may be overridden by an circuit 129 and with the packet segment 402
com-  applied logic 'one' state of any of the stations 160 prising a
response from the station to which the  connected thereto. Each bus
interface unit 163 at header portion 401 was addressed.
each station 160 includes a tristate bus driver to The leading two bits of
the packet 200 in FIG.  20  drive the bus to desired logic states. A logic
'zero' 2 are the start bit 211 and the direction bit 212.  is applied to
the bus by setting the driver to its These two bits both originate from the
bus termina-  tristate state (i.e. putting its output as a high imped- tion
hub 130. The start bit 211, as indicated above,  ance state) thereby
allowing the bus 110 to remain is utilized to synchronize the clocks of all
the  in the "weak" logic zero established by the bus stations 160 connected
to the bus 110 while the   25   master 129. A logic 'one' state is supplied
by direction bit 212 indicates the direction of the fol-  driving the bus
110 to a logic 'one' state. Each lowing data flow on the bus. A 'one'
direction bit  individual station 160 compares the logic status of 212, as
shown in FIG. 2, indicates that data flow is  the bus with the logic state
it is currently applying from the bus master control circuit 129 to a data
to the bus. If the logic state of the bus is a 'one' processing device 120
having the specified ad-  30   while the logic state output of a particular
station dress 214. The 'zero' direction 312 bit shown in  160 is a 'zero',
that particular station interface FIG. 3 indicates the following data flow
is to be  ceases to contend for access to the bus. When a from a data
processing device 120 to the bus      particular station interface 160 has
gained access master control circuit 129. A "one" direction bit 412  to the
data transmission bus (i.e. by outlasting all followed by a "one" special
purpose or poll bit 413   35  other contending stations), it transmits a
special bit as shown in FIG. 4 indicates that the packet seg-  combination
which is concluded with a second start ment 401 is concerned with obtaining
status in-   bit 306 for synchronization included in the re- formation in a
response message 402 from an       sponse 303 shown in FIG. 3. This start
bit 306 is entified data processing device 160.             followed by
channel number portion 307 and a During the transmission of data from a bus
40   message portion 308 of the data packet followed in master control
circuit 129 to a data processing   by an error check and framing sequence
309. device 120, all the stations 160 on the bus respond   During a polling
interval, the identity of stations to the direction bit 212 and are placed
into a    presently connected to the data transmission bus receiving mode
of operation. Subsequently, each   110 is determined and certain
maintenance func- station 160 looks at the address portion 214 of the   45
tions are automatically performed. The data packet packet to see if it
corresponds to its own individual  segment 401 disclosed in FIG. 4 includes
a start bit address. The station 160 with the particular ad-  411, a
direction bit 412 and a special polling bit dress defined in the packet
clocks in the subse-  413 shown as having a logic "one" state to indicate
quent channel number 215 and the data 216. All    that a polling procedure
is to immediately follow. A the other stations ignore the message and wait
for  50  subsequent address portion 414 is sent to identify a data
transmission interval defined by a subse-  a particular station 160. Each
and every station is quent start bit 211.
periodically and individually polled for its status. 



Contention of a station 160 to obtain access to  These stations each
individually return a message the bus is initiated individually in response
to each  portion 402 to the bus master control circuit 129 independent data
processing device 120 having   55  and bus termination hub 130 to indicate
their cur- data to be sent. In the case of data flow to the bus  rent
individual status, to indicate the type of data master control circuit 129,
a station 160 with in-  processing device 120 connected thereto, and to
formation to send seeks access to the data dis-   indicate a unique
identification code. Each bus 6    11                EP 0 254 472 B1
12 master 129 and station 160 have an indicator 179   nected to or
disconnected from the bus through a and 180 associated with it as shown in
FIG. 1.     passive plug arrangement, this bus interface in- These
indicators 179 and 180 may be a LED          cludes installation processes
to permit the ready device, but are not so limited herein. Indicator 179
addition of a new processing station to the bus. A shows if the bus 110
connected to the bus master   5   further function of the bus interface is
its periodic 129 is functioning and the indicator 180 shows if a  response
to poll requests in order to fulfill admin- particular station 160 is
functional. Hence, a user or  istrative functions. administrator may
immediately identify a nonfunc-     The bus interface unit 500 is connected
to a tioning portion of the system. Stations which are  transceiver 505 by
the BUSOUT lead 501, the plugged into the bus and which are inactive or do
10  BUSIN lead 502 and the BUSEN enable lead 503. not have power applied do
not respond to the poll.  The transceiver 505 is in turn connected to the
bus As discussed above, the bus termination hub    110. The BUSIN lead 502
accepts incoming data 130 establishes the time intervals during which
from the transceiver 505 and the BUSOUT lead individual data processing
stations may contend for  501 transmits data to the transceiver 505. The
access and apply data to the bus for transmission   15  BUSEN lead 503
enables the interface to drive the to the bus master control unit. The
contention pro-  bus to desired logic states. cess involves comparing
addresses or priority         Leads 511 through 514 (WR, RD, CS, A0-A1)
codes of the individual stations 160 in which each  are input command leads
to the bus interface unit. station applies its address to the bus bit by
bit. (If  These commands are each defined by a particular only one station
contends, it automatically wins.)  20  combination of the logic state of
the signals applied Each station compares its present bit output with  to
each lead 511 through 514 at any particular the logic state of the bus. The
logic state of the  time. Lead 516 (D0-D7) is a bidirectional data bus is a
logic one if any one station applies a logic  transmission bus connected to
the data processing "one" bit to it. Because signal transmission is not
device. A ninth bit, associated with the data trans- instantaneous,
propagation delays along one bus  25  mitted on lead 516 is transferred to
the interface on must be taken into account. Hence, each individual  the
lead 517 (DCTO) and from the interface to the station generates an address
bit having a pulse    data processing device on lead 518 (DCFROM). duration
at least equal to double the propagation  Lead 520 accepts a local clock
signal which is set delay time for the length of the transmission bus.  in
the illustrative embodiment at four times the data This extended duration
pulse may then be exam-   30  rate of the bus and lead 521 is a reset input
ined by every interface station along the data trans-  applied at time
startup. Each time that the interface mission bus during its own individual
sampling    transmits or receives a data packet it supplies an window
regardless of whether the pulse is gen-     interrupt signal on lead 525
which is applied to the erated by a station at the near or far end of the
data processing station connected to the interface. bus. A particular
advantage of this aforedescribed   35  Leads 530 and 531 are powering leads
for accept- contention arrangement is that the contention inter-  ing a DC
voltage to energize the interface circuit. val may be operated at a slow
data rate to accom-     A block diagram of the bus interface is shown
modate bus transmission time while each contend-   in FIG. 6. Bus interface
transceiver 505 is to the ing station applies its priority code and
compares it  right of dotted line 601 and the bus interface logic bit by
bit with the bus state, and the subsequent  40  circuitry is to its left. A
data conversion logic circuit data transmission in response to the second
start  610 is connected to transmit data to and receive bit generated by
the winning station may be trans-  data from  the data distribution  bus
via the mitted at a faster data rate.
transceiver/driver 505. Data to and from the tran- A block diagram  showing
input and output      sceiver driver 505 is transmitted to and received
leads of the bus interface portion of a typical intel-  45  from the bus in
serial format and is converted from ligent connection or station is shown
in FIG. 5. The  and to parallel format for the data processing de- block
500 of FIG. 5 may be embodied in a single   vice by the data conversion
logic circuit 610. In- integrated circuit chip although its internal func-
coming and outgoing data is temporarily stored in tional components will be
discussed as multiple    the input/output buffer memory 625. The buffer
function blocks herein below with reference to FIG.  so   memory 625 is a
fifo type buffer memory and 



6. This bus interface operates to send and receive  temporarily stores
packets that are received or are data packets and perform contention
functions. In  about to be sent. This buffering storage is utilized
receiving data packets it must recognize its ad-   to accommodate differing
rates of data transmis- dress in the incoming data packet, acquire the data
sion of any data processing device and the trans- and then check for errors
in the incoming data. In  55   mission rate of the data distribution
system. Asso- sending data it must participate in the contention  ciated
with the memory 625 is a status register process and transmit data with an
error checking   626, a station register 627 and poll registers 628. code
included. Since stations may be readily con-  The station register 627
contains the specific ad- 7    13                EP 0 254 472 B1
14 dress information of this particular station. The poll  The bus control
and address translation circuit 703 registers 628 provide a poll response
message to a  operates as a local virtual circuit packet switch poll
request. Data to and from the data processing  providing the packet
switching function to control device is coupled via leads 635 and 636 to
the      data transmission between busses, trunks and sta- memory 625,
respectively.                      5   tions. Control signals are applied
from a data pro-       In a data transfer operation each bus master cessing
device via leads 640 to the address de-     control is polled via control
bus 704 in round robin code circuit 641. The address decode circuit 641
fashion to see if it has data previously received generates control signals
related to input signal   from bus 110 in its buffer. If such data exists,
the ambinations that are operative to strobe data into  10  station and
channel addresses are gated onto the and out of the memory 625 and the
registers 626,    bus 705, and are transmitted to the address trans- 627
and 628. The timer circuit 649 generates tim-  lation unit of 703. The
address translation circuitry ing signals which the control circuit 651
utilizes to  uses a look-up table to locate the appropriate des-
synchronously control gating circuits within the sta-  tination address of
the packet and the bus control tion interface and to enable the transceiver
driver  is  gates it to the data transmission bus 705. If the 505.
destination bus master control or trunk circuit has A block diagram of the
bus termination hub      sufficient room in its buffer to accommodate the
701 and its included bus master control circuits    packet, it so indicates
via the control bus. The 706 and 707 is shown in FIG. 7. The bus termina-
destination address and associated data can then hub 701 includes a monitor
unit 702 and an   20  be transferred over the data bus to the destination.
associated bus control and address translation cir-  If the destination
does not have room in its buffer, cuit 703. The bus control and address
translation   no transfer takes place. The data remains in the circuit is
connected to a control bus 704 and a data  source bus master control's
buffer and may be bus 705. Coupled to the control bus 704 and data
transferred during a subsequent data transfer cy- bus 705 are the bus
master control circuits 706   25  cle. and 707 and a trunk circuit 708. The
bus master        Since all data is buffered in the bus master 706 control
circuits 706 and 707 are each connected to  and trunk circuit 701, the data
transmission busses local area data distribution busses 110 and the     110
and trunk lines may all operate at different trunk circuit is connected to
a distribution trunk  data transmission rates. This advantageously per-
111. While only two bus master control circuits are  30   mits combining of
bus systems of differing data shown, it is understood that a plurality of
such    rates into one combined local area network. circuits may be
accommodated.                          Data to be sent to or received from
a central The bus termination hub 701 is operative        switch such as
the central virtual circuit switch in through the monitor 702 as a
maintenance control    FIG. 1 is handled through the trunk circuit control
for the very local distribution system comprising   35  708 which is
coupled to a trunk line 111. Its opera- the distribution busses 110 coupled
to the bus     tion is similar to that of the bus master control and
termination hub 701.                               is not discussed in
detail. The monitor 702 is a microcomputer pro-             A block diagram
of a bus master control circuit crammed to perform the major control and
main-     is shown in FIG. 8 connected to a local data tenance functions
related to the stations connected   40  transmission bus 110 through a
transceiver/driver to the data distribution busses. It assists in detect-
circuit 811 which provides the necessary electrical ing and isolating
faulty stations. It operates through  level interfacing between the bus
master control the bus control and address translation 703, and    circuit
and the bus including driving the bus to a includes a dedicated processor
which periodically   predetermined logic state during contention be- polls
the bus master control circuits 706, 707, etc.  45  tween stations. The bus
master control circuit is and through them the stations connected to the
coupled to data bus 705 by transceiver circuit 815. data distribution
busses 110. The bus master con-   The transceiver circuit 815 is coupled to
a fifo trol can be directed to poll any address on the bus  buffer memory
816 which is also coupled to trans- 



110 for its present status. Through polling the ad-  mit and receive data
from the packet control logic ministrative function of determination of
connecting   so  817. The packet control logic 817 is coupled to and
disconnecting stations from the bus can be     transmit data to transceiver
811 via lead 812 and monitored. The bus termination hub disables a bus
receive data from transceiver 811 via lead 813. The master control, if one
of the stations connected    packet control logic 817 is operative to
provide thereto is defective or operating improperly, and   serial/parallel
conversion of the packets and for- deactivates indicator 716 thus,
identifying individual  55   mulating of packet types including adding
appro- bus distribution systems that have failed and may   priate error
codes and providing synchronization, require hardware maintenance. Thus,
many admin-     and directing polling and framing signals to be istrative
functions can be performed automatically.  added to individual packets. 8
15                EP 0 254 472 B1                   16 Associated with the
memory 816 are a poll          and receive means (811) and data buffering
register 821, a parity generator checker 822 and a    means (701) for
accommodating differing input status register 823. The poll register holds
the      and output data rates, address identifying the station to be
polled during      the local virtual circuit switching means the next
polling interval. It is loaded by the monitor   5  being operative for
controlling data flow be- via the data bus 705 and control bus 704. The
tween the first and second station and between response to the poll is held
in memory 816 prior to   one of the first and second-stations and an being
transferred to the monitor over data bus 705    external data handling
entity. in a manner identical to data packet transfers. Parity is specified
for outgoing data and checked   10  2. A local area data distribution
system as de- for incoming data by circuit 822 and the status       fined
in claim 1 register 823 supplies status indicator signals which
CHARACTERIZED IN THAT the monitor circuit 702 shown in FIG. 7 is able to
the bus termination hub further includes a read.
second bus master control (129) having data A select logic circuit 825 is
coupled to perceive   15  drive and receive means (811) and data buf- a
hardwired address included in plug in slots cou-   fering means (701) for
accommodating differ- pling the bus master circuit to the bus 705. The
ing input and output data rates, address is used in sequentially selecting
bus mas-       a second data transmission bus (110) con- ter circuits for
connection to the bus control and    nected to the second bus master
control, address translator included in the bus termination   20  third and
fourth stations (160) connected to hub 701. The backplane interface control
826 re-     the second data transmission but and each sponds to control
signals supplied by the bus con-    station means for transmitting and
receiving trol to control the operation of the bus master       data (505),
data storage means (625) for ac- control circuit.
commodating differing input and output data A packet timing circuit 828 is
also included for  25  rates, a unique address and input means (635,
enabling the synchronizing of the operation of the    636) for accepting a
data processing device, transceiver 811 with incoming and outgoing pack-
the local virtual circuit switching means ets. The packet timing circuit
828 generates timing   being further operative for controlling data flow
signals which the packet control logic circuit 817    between the third and
fourth stations, between utilizes to synchronously control gating circuits
30  one of the third and fourth stations and the within the bus master
control circuit and to enable   external data handling entity, and between
the the transceiver 811 driver.                           first and second
data transmission busses. Claims
3.  A local area data distribution system as de- 35     fined in claim 2 1.
A local data distribution system, comprising:         CHARACTERIZED IN THAT
a plurality of bus termination hubs (130)         the bus termination hub
further includes a each connected to local virtual circuit switching  trunk
connecting circuit (131) including an out- means (150), and bus monitoring
means (179);       put connectiona and data retention means for a
bidirectional data transmission bus (110),  40  accommodating differing
input and output data first and second stations (160) connected      rates,
to the bidirectional data transmission bus, each      a trunk (111) for
data transmission con- station including; means for transmitting and
nected to the output connection, receiving data (163), data storage means
for          the external data handling entity including accommodating
differing input and output data  45  a central virtual circuit switch node
(150) con- rates, an address and connecting (162) means      nected to the
trunk, for accepting a data processing device;              the data
switching means being further 



CHARACTERIZED BY:                              opeative for controlling
data flow between the the bus termination hub (130), including; a    data
transmission busses and their associated bus master control (129) connected
to the data  50  stations and the central virtual circuit switch
transmission bus (110), means for connecting       node. to external data
handling entries (131, 111), local virtual circuit switching means (703),
and  4. A local area data distribution system as de- bus monitoring means
(179) for monitoring an      fined in claim 3 and further operational
status of the bidirectional data  55      CHARACTERIZED BY transmission bus
and the first and second sta-        a second bus termination hub connected
tion (160) connected thereto;                     to a plurality of
additional data transmission the bus master control including data drive
busses, and 9    15                EP 0 254 472 B1                    16
Associated with the memory 816 are a poll          and receive means (811)
and data buffering register 821, a parity generator checker 822 and a
means (701) for accommodating differing input status register 823. The poll
register holds the      and output data rates, address identifying the
station to be polled during      the local virtual circuit switching means
the next polling interval. It is loaded by the monitor   5  being operative
for controlling data flow be- via the data bus 705 and control bus 704. The
tween the first and second station and between response to the poll is held
in memory 816 prior to   one of the first and second-stations and an being
transferred to the monitor over data bus 705    external data handling
entity. in a manner identical to data packet transfers. Parity is specified
for outgoing data and checked   10  2. A local area data distribution
system as de- for incoming data by circuit 822 and the status       fined
in claim 1 register 823 supplies status indicator signals which
CHARACTERIZED IN THAT the monitor circuit 702 shown in FIG. 7 is able to
the bus termination hub further includes a read.
second bus master control (129) having data A select logic circuit 825 is
coupled to perceive   15  drive and receive means (811) and data buf- a
hardwired address included in plug in slots cou-    fering means (701) for
accommodating differ- pling the bus master circuit to the bus 705. The
ing input and output data rates, address is used in sequentially selecting
bus mas-        a second data transmission bus (110) con- ter circuits for
connection to the bus control and    nected to the second bus master
control, address translator included in the bus termination   20   third
and fourth stations (160) connected to hub 701. The backplane interface
control 826 re-     the second data transmission but and each sponds to
control signals supplied by the bus con-    station means for transmitting
and receiving trol to control the operation of the bus master       data
(505), data storage means (625) for ac- control circuit.
commodating differing input and output data A packet timing circuit 828 is
also included for  25  rates, a unique address and input means (635,
enabling the synchronizing of the operation of the    636) for accepting a
data processing device, transceiver 811 with incoming and outgoing pack-
the local virtual circuit switching means ets. The packet timing circuit
828 generates timing   being further operative for controlling data flow
signals which the packet control logic circuit 817    between the third and
fourth stations, between utilizes to synchronously control gating circuits
30  one of the third and fourth stations and the within the bus master
control circuit and to enable   external data handling entity, and between
the the transceiver 811 driver.                           first and second
data transmission busses. Claims
3. A local area data distribution system as de- 35     fined in claim 2 1.
A local data distribution system, comprising:          CHARACTERIZED IN
THAT a plurality of bus termination hubs (130)          the bus termination
hub further includes a each connected to local virtual circuit switching
trunk connecting circuit (131) including an out- means (150), and bus
monitoring means (179);       put connectiona and data retention means for
a bidirectional data transmission bus ( 110),  40  accommodating differing
input and output data first and second stations (160) connected      rates,
to the bidirectional data transmission bus, each      a trunk (111) for
data transmission con- station including; means for transmitting and
nected to the output connection, receiving data (163), data storage means
for          the external data handling entity including accommodating
differing input and output data  45  a central virtual circuit switch node
(150) con- rates, an address and connecting (162) means       nected to the
trunk, 



for accepting a data processing device;               the data switching
means being further CHARACTERIZED BY:                              opeative
for controlling data flow between the the bus termination hub (130),
including; a    data transmission busses and their associated bus master
control (129) connected to the data  so  stations and the central virtual
circuit switch transmission bus (110), means for connecting       node. to
external data handling entries (131, 111), local virtual circuit switching
means (703), and  4. A local area data distribution system as de- bus
monitoring means (179) for monitoring an       fined in claim 3 and further
operational status of the bidirectional data  55      CHARACTERIZED BY
transmission bus and the first and second sta-        a second bus
termination hub connected tion (160) connected thereto;
to a plurality of additional data transmission the bus master control
including data drive    busses, and 9    17                 EP 0 254 472 B1
18              *   C  L  M  S   * the central virtual circuit switch node
being   bus (110) und ersten und zweiten Stationen operative for
controlling data flow between the    (160), die mit dem doppelt gerichteten
Daten- first and second bus termination hubs.              Ubertragungsbus
verbunden sind und je eine Einrichtung (163) zur Aussendung und zum 5. A
local data distribution system as defined in   5  Empfang von Daten
aufweisen, ferner eine Da- claim 1 or 4
tenspeichereinrichtung zur Anpassung unter- CHARACTERIZED IN THAT
schiedlicher Eingangs- und Ausgangsdatenra- the bus mater control includes
means for        ten und eine Adressier- und Verbindungsein- polling
stations (821) coupled to the data dis-     richtung (162) zur Anschaltung
eines Datenver- tribution bus, and                         10
arbeitungsgerates, data packet control circuitry for controlling   dadurch
gekennzeichnet, [err] data packets (817) applied to the data trans-
der Busanschlulknoten (130) eine mit dem Da- mission bus.
tenubertragungsbus (110) verbundene Bus-Ma- stersteuerung (129), eine
Einrichtung zur Ver- 6. A local data distribution system as defined in  15
bindung mit externen Datenverarbeitungsein- claim 1 or 4
heiten (131, 111), eine lokale virtuelle Leitungs- CHARACTERIZED IN THAT
vermittlungseinrichtung (703) und eine Bus- the bus monitoring means
includes means         Uberwachungseinrichtung  (179) enthalt, die for
polling a status of each station connected      den Betriebszustand des
doppelt gerichteten to the data transmission bus.              20
Datenubertragungsbus und der daran ange- schalteten, ersten und zweiten
Stationen (160) 7. A local area data distribution system as de-
uberwacht, fined in claim 1 or 4                               [err]    die
Bus-Mastersteuerung    eine CHARACTERIZED IN THAT
Datensende- und Empfangseinrichtung (811) data folow is in packet format.
25       und eine Datenpuffereinrichtung (701) zur An- passung
unterschiedlicner Eingangs- und Aus- 8.  A local area data distribution
system as de-        gangsdatenraten aufweist, und fined in claim 1 or 4
dal3 die lokale virtuelle Leitungsvermittlungsein- CHARACTERIZED IN THAT
richtung den DatenfluB zwischen der ersten the local virtual circuit
switching means   30  und zweiten Station und zwischen einer dieser
includes address translation circuitry (703).       Stationen und einer
externen Datenverarbei- tungseinheit steuert. 9. A local area ata
distribution system as defined in claim 8
2. Lokales  Datenverteilungssystem  nach  An- CHARACTERIZED IN THAT
35      spruch1, each packet includes a first bit (211) for      dadurch
gekennzeichnet, daB  der Busan- providing synchronization between the bus
schlulknoten ferner eine zweite Bus-Master- master control and the
connecting station and       steuerung (129) mit. einer Datensende- . und a
second bit (212) for specifying direction of      Empfangseinrichtung (811)
und einer Daten- data flow between a bus master control means   40
puffereinrichtung (701) zur Anpassung unter- and a connecting station.
schiedlicher Eingangs- und Ausgangsdatenra- ten enthalt, 10. A local area
data distribution system as de-       daB ein zweiter Datentbertragungsbus
(110) an fined in claim 1 or 4                               die zweite
Bus-Mastersteuerung angeschlos- 



CHARACTERIZED IN THAT                   45      sen ist, the bus monitoring
means is operative for       dal3 dritte und vierte Stationen (160) mit dem
disconnecting and identifying a faulty bidirec-     zweiten
Datentbertragungsbus verbunden sind tional data transmission but or one
having a        und jede Station eine Einrichtung (505) zur faulty station
connected to it.                     Aussendung und zum  Empfang von Daten,
50      eine Datenspeichereinrichtung (625) zur An- PatentansprUche
passung unterschiedlicher Eingangs- und Aus- gangsdatenraten   und   eine
besondere 1. Lokales Datenverteilungssystem mit einer Viel-      Adressier-
und Eingangseinrichtung (635, 636) zahl von Busanschlulknoten (130), die je
mit        zur Anschaltung eines Datenverarbeitungsgera- einer lokalen
virtuellen Leitungsvermittlungsein-   55  tes und richtung (150) verbunden
sind und eine Bus-         dal die lokale virtuelle
Leitungsvermittlungsein- uberwachungseinrichtung (179) aufweisen,
richtung ferner den Datenflul3 zwischen den einem doppelt gerichteten
DatenUbertragungs-        dritten und vierten Stationen und zwischen ei- 10
19                 EP 0 254 472 B1                    20       *   C  L  M
S   * ner dieser Stationen und der externen Daten-    8. Lokales
Datenverteilungssystem  nach  An- verarbeitungseinheit sowie zwischen dem
er-         spruch 1 odor 4, sten und dem zweiten Datenibertragungsbus
dadurch gekennzoichnet, daB die lokale virtuel- steuert.
le Leitungsvermittlungseinrichtung eine Adres- 5       senumsetzschaltung
(703) enthalt. 3. Lokales  Datenverteilungssystem  nach  An- spruch 2,
9. Lokales  Datenverteilungssystem  nach  An- dadurch  gekennzeichnet, dal3
der Busan-            spruch 8, schlulknoten ferner eine
Verbindungsleitungs-       dadurch gekennzeichnet, daB jedes Paket ein
schaltung (131) mit einer Ausgangsverbindung   10   erstes Bit (211) zur
Synchronisation zwischen und einer Datenspeichereinrichtung zur Anpas-
der Bus-Mastersteuerung und der angeschalte- sung an unterschiedliche
Eingangs- und Aus-         ten Station sowie ein zweites Bit (212) zur
gangsdatenraten enthalt,                            Angabe der Richtung des
Datenflusses zwi- daB eine Verbindungsleitung (111) fur eine Da-      schen
einer Bus-Mastersteuerung und einer tenabertragung an die
Ausgangsverbindung   t5       angeschalteten Station enthalt. angeschaltet
ist, dal3 die externe Datenverarbeitungseinheit ei-  10. Lokales
Datenverteilungssystem  nach  An- nen zentralen virtuellen
Leitungsvermittlungs-      spruch 1 oder 4, knoten (150) enthalt, der an
die Verbindungs-       dadurch gekennzeichnet, daB die BusUberwa- Y>
leitung angeschaltet ist, und               20       chungseinrichtung so
ausgelegt ist, daB sie daB die Datenvermittlungseinrichtung den Da-
eine fehlerhafte, doppelt gerichtete Datenlber- tenfluI3 zwischen den
Daten~bertragungsbus-         tragung oder eine DatenUbertragung, an die
son, ihren zugeordneten Stationen und dem           eine fehierhafie
Station angeschlossen ist, zentralen virtuellen Leitungsvermittlungsknoten
trennt und identifiziert. stouert.                                   25
Revendicatlons 4. Lokales  Datenverteilungssystem   nach  An- spruch 3,
1. Un systeme de distribution de donn6es local, dadurch gekennzeichnet, daB
ein zweiter Bus-        comprenant: anschluBknoten vorgesehen ist, der mit
einer  30       un ensemble de totes de terminaison de Vielzahl von
zusatzlichen Datenubertragungs-        bus (130), respectivement connect6es
a des bussen verbunden ist, und                           moyens de
commutation de circuits virtuels daB der zentrale virtuelle
Leitungsvermittlungs-    locaux (150) et a des moyens de surveillance
knoten den DatenfluB zwischen dem  ersten           de bus (179); und dem
zweiten Busanschluf3knoten steuert.    35      un bus de transmission de
donnees bidi- rectionnel (110), 5. Lokales  Datenverteilungssystem  nach
An-              des premiere et seconde stations (160) spruch 1 oder 4,
connect6es au bus de transmission de don- J)    dadurch gekennzeichnet, daB
die Bus-Master-          n6es bidirectionnel, chaque station comprenant
steuerung eine Einrichtung (821) zur Abfrage   40   : des moyens pour
emettre et recevoir des von an den Daten~bertragungsbus angeschal-
donnees (163), des moyens d'enregistrement teten Stationen und
de donn6es permettant d'accepter differentes 



eine  Datenpaket-Steuerschaltung  (817) zur         cadences de donn6es
d'entree et de sortie, et Steuerung von an den DatenObertragungsbus
des moyens d'adressage et de connexion angelegten Datenpaketen aufweist.
45       (162) pour accepter un dispositif de traitement de donneos; 6.
Lokales  Datenverteilungssystem   nach  An-             CARACTERISE EN CE
QUE: spruch 1 oder 4,                                       la tete de
terminaison de bus (130) com- dadurch gekennzeichnet, daB die BusUberwa-
prend: un circuit maitre de commando de bus chungseinrichtung eine
Einrichtung zur Abfra-  50   (129) connecte au bus de transmission de don-
ge des Zustandes jeder an den DatenUbertra-         n6es (110), des moyens
pour la connexion a gungsbus angeschalteten Station enthalt.            des
entit6s de manipulation de donn~es exter- nes (131, 111), des moyens de
commutation 7. Lokales  Datenverteilungssystem  nach  An-          de
circuits virtuels locaux (703), et des moyens spruch 1 oder 4,
55       de surveillance de bus (179) pour surveiller un dadurch
gekennzeichnet, daB der DatenfluB im        6tat fonctionnel du bus de
transmission de Paketformat erfolgt.                                donn6es
bidirectionnel et des premibre et se- conde stations (160) qui lui sont
connect6es; 11    21                EP 0 254 472 B1                   22
*    C   L   M  S   * le circuit maitre de commande de bus           ne
comprend un noeud de commutateur de comprend des moyens d'emission et de
r6-          circuits virtuels central (150) connect6  la ception de
donn6es (811) et des moyens d'en-      jonction, et registrement de donnees
en tampon (701),             les moyens de commutation de donnees prevus
pour accepter diff6rentes cadences de   5  commandont en outreole flux de
donnees entre donn6es d'entr6e et de sortie, et                 les bus de
transmission de donnees et leurs les moyens de commutation de circuits
stations associ6es et le noeud de commutateur virtuels locaux commandent le
flux de donnees     de circuits virtuels central. entre les premibre et
seconde stations et entre l'une des premibre et seconde stations et une
10  4. Un systeme de distribution de donn6es local 'N~   entit6 de
manipulation de donnees exteme.         defini dans la revendication 3, et
en outre CARACTERISE EN CE QUE 2. Un systeme de distribution de donn6es
local           une seconde tete de terminaison de bus defini dans la
revendication 1,                   est connectee A un ensemble de bus de
tran- CARACTERISE EN GE QUE                  is      smission de donnees
supplementaires, et la tote de terminaison de bus comprend            le
noeud de commutateur de circuits vir- en outre un second circuit maitre de
comman-      tuels central commando la circulation des don- de de bus (129)
comportant des moyens             nees entre les premiere et seconde tetes
de d'emission et de reception de donnees (811)       terminaison de bus. y>
et des moyens d'enregistrement de donnees  20 en tampon (701) qui sont
pr6vus pour accepter  5. Un systeme de distribution de donn6es local
differentes cadences de donn6es d'entree et       d6fini dans la
revendication 1 ou 4, de sortie,
CARACTERISE EN CE QUE un second bus de transmission de don-             le
circuit maftre de commando de bus nees (110) connect6 au second circuit
maitre  25  comprend des moyens destin6s A interroger do commande de bus,
des stations (821) connect6es au bus de distri- des troisieme et quatrisme
stations (160)      bution de donnees, et connectees au second bus de
transmission de           un circuit de commande de paquets de donnees et
chaque station comprenant des          donnees est incorpore pour commander
des moyens pour 6mettre et recevoir des donn6es  30   paquets de donn6es
(817) qui sont appliques (505), des moyens d'enregistrement de don-
au bus de transmission de donnees. nees (625) pr6vus pour accepter
diff6rentes cadences de donn6es d'erltr6e et de sortie, et  6. Un systbme
de distribution de donnees local des moyens d'entr6e et de definition
d'adresse    d6fini dans la revendication 1 ou 4,  , sp6cifique. (635,
636), pour accepter un dispo-  35   CARACTERISE EN CE QUE sitif de
traitement de donn6es,                       les moyens de surveillance de
bus corn- les moyens de commutation de circuits          prennent des
moyens qui sont destin6s A ef- virtuels locaux ayant en outre pour fonction
de   fectuer une interrogation portant sur l'etat de KJ  commander le flux
de donnees entre les troi-        chaque station connectee au bus de
transmis- sieme et quatrieme stations, entre l'une des   40  sion de
donn6es. 



troisieme et quatribme stations et l'entit6 de manipulation de donnees
exteme, et entre les   7. Un systeme de transmission de donnees local
premier et second bus de transmission de          d6fini dans la
revendication 1 ou 4, donnees.
CARACTERISE EN CE QUE 46         le flux de donn6es est en format de pa- 3
Un systeme de distribution de donn6es local        quets. d6fini dans la
revendication 2, CARACTERISE EN CE QUE                      &  Un systeme
de distribution de donn6es local la tate de terminaison de bus comprend
d6fini dans la revendication 1 ou 4, en outre un circuit de connexion de
jonction   50     CARACTERISE EN CE QUE (131) comprenant une connexion de
sortie et           les moyens de commutation de circuits des moyens de
retention de donn6es, pr6vus        virtuels locaux comprennent un circuit
de tra- pour accepter diff6rentes cadences de don-        duction d'adresse
(703). : n6es d'entr6e et de sortie, une jonction (111) pour la
transmission de   56  9. Un systeme de distribution do donn6es local
donn6es est connect6e a la connexion de sor-      defini dans la
revendication 8,;i tie,
CARACTERISE EN CE QUE l'entit6 de manipulation de donn6es exter-
chaque paquet comprend un premier bit 12    23                EP 0 254 472
B1                   24     *   C  L  M  S   * (211) destine A 6tablir la
synchronisation entre le circuit maitre de commande de bus et la station
qui lul est connect6e, et un second bit (212) qui est destind b sp6cifier
la direction du flux de donn6es entre un circuit maitre de   5 commande de
bus et une station qui lui est connectee. 10. Systeme de distribution de
donn6es local defi- : ni dans la revendication 1 ou 4,       to CARACTERISE
EN CE QUE les moyens de surveillance de bus decon- nectent et identifient
un bus de transmission de donn6es bidirectionnel defectueux ou un bus
auquel une station  defectueuse est  t5 connectee. 20 25 30 35 40 45 50 55
13    


