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escription 

3chnical  field 
This  invention  relates  to  a  stored  program 
jntrolled  communication  system  and  method  of 
peration. 

ackground  of  the  invention 
Both  data  processing  and  digital  communica- 

on  switching  systems  send  data  over  communi- 
ation  lines  to  a  system  processor.  In  data  pro- 
3ssing  systems,  data  is  transmitted  between  a 
lurality  of  terminal  devices  and  the  processor  for 
rocessing.  In  communication  switching  systems, 
ata  is  transmitted  between  telephones  or  other 
srminal  devices  and  the  switch  control  processor 
)r  call  control  purposes. 
In  each  type  of  system,  data  can  be  sent  over  a 

lurality  of  lines  in  the  HDLC  format  (High  Level 
lata  Link  Control)  to  the  processor.  Each  line 
jrminates  at  the  processor  end  in  an  interface  or 
ort  which  interfaces  the  communication  line  to 
ie  processor.  In  data  processing  systems,  the 
umber  of  lines  is  often  small  (100  or  less), 
elative  to  intermediate  or  large  sized  communi- 
ation  systems,  and  the  cost  of  the  terminal 
levices  is  relatively  high.  Thus,  the  cost  of  the 
lorts  that  terminate  each  line  can  be  relatively 
ixpensive  without  unduly  increasing  system 
osts.  The  message  traffic  per  line  can  be  rela- 
ively  high  because  fewer  lines  connect  to  the 
irocessor.  Also,  since  the  typical  data  processing 
ystem  has  a  hundred  lines  or  less,  the  communi- 
:ation  line  interface  circuitry  is  relatively  compact 
)hysically.  For  this  reason,  it  is  common  practice 
o  support  the  HDLC  protocol  of  the  communica- 
ion  line  in  the  receiving  port  and  to  transmit  the 
lata  portion  of  each  HDLC  frame  to  the  processor 
without  protocol  support.  This  can  be  done  with  a 
sufficiently  low  error  rate  because  of  the  relatively 
dense  physical  system  configuration  and  the 
esulting  close  proximity  of  the  processor  to  all 
sorts. 

Conditions  are  otherwise  in  communication 
switching  systems.  These  systems  have  a  large 
lumber  of  lines  (often  a  thousand  or  more),  they 
riave  less  traffic  per  line  and  the  telephones  or 
Dther  terminal  devices  are  relatively  inexpensive. 
Since  there  are  a  large  number  of  lines,  the  cost  of 
the  ports  that  terminate  each  line  is  an  important 
factor  in  keeping  the  cost  per  line  and  the  cost  of 
the  overall  system  low. 

The  typical  communication  switching  system  is 
physically  larger  than  the  typical  data  processing 
system  because  of  the  large  number  of  lines  and 
associated  ports.  This  results  in  the  system  pro- 
cessor  being  a  significant  distance  from  the  ports. 
One  advantage  of  the  HDLC  protocol  is  its  capabil- 
ity  to  recover  from  transmission  errors.  If  the 
HDLC  protocol  support  occurred  in  the  port,  its 
error  correction  capabilites  would  not  extend  to 
the  processor.  Therefore,  it  is  desirable  to  extend 
the  protocol  through  to  the  processor  in  com- 
munication  switching  systems  in  order  to  main- 
tain  a  satisfactorily  low  data  error  rate.  Also,  the 

ports  and  transmitting  them  to  the  processor 
must  be  performed  efficiently  so  as  not  to  burden 
the  real  time  capabilities  of  the  processor. 

In  prior  art  arrangements,  the  communication 
paths  extending  from  the  terminals  to  the  ports 
transmitted  data  using  the  HDLC  protocol  with 
each  path  being  terminated  by  an  HDLC  formatter 
chip  and  a  microprocessor  within  the  associated 

>  port.  The  formatter  and  microprocessor 
supported  the  HDLC  protocol  of  each  path.  The 
formatter  chip  performed  the  conventional  func- 
tions  such  as  -flag  detection,  flag  generation,  zero 
insertion,  zero  deletion,  CRC  (Cyclic  Redunadancy 

j  Code)  calculation,  serial  to  parallel  conversion  in 
the  receiving  direction,  and  parallel  to  serial 
conversion  in  the  transmitting  direction.  The  for- 
matter  chip  supplied  the  message  bytes,  one  at  a 
time,  to  the  microprocessor  which  stored  the 

o  bytes  until  a  complete  message  was  received.  The 
microprocessor  supported  the  procedural  aspects 
of  the  HDLC  protocol  such  as  error  control, 
channel  initialization  and  flow  control  (control  the 
rate  of  transmitting  data).  The  microprocessor 

5  buffered  each  frame  before  sending  it  to  the 
system  processor. 

The  above-described  arrangement  is  not  totally 
satisfactory  for  a  number  of  reasons.  First  of  all  it 
requires  a  microprocessor  per  port.  This 

o  represents  a  significant  increase  in  system  costs 
in  a  system  having  thousands  of  ports.  The  above 
arrangement  is  also  less  than  ideal  since  the 
protocol  is  terminated  before  the  message  infor- 
mation  arrives  at  the  system  processor.  This 

is  means  that  the  error  recovery  and  flow  control 
capabilities  of  the  protocol  do  not  function 
between  the  port  and  the  processor.  While  this 
arrangement  reduces  the  real  time  burden  on  the 
processor,  it  increases  the  probability  of  error 

to  since  the  transmission  to  the  processor  does  not 
include  the  error  control  mechanisms  of  a  pro- 
tocol. 

A  system  having  a  thousand  or  more  ports  can 
be  physically  large  so  that  there  is  a  significant 

f5  distance  between  any  one  port  and  the  system 
processor.  The  probability  of  error  in  trans- 
mission  between  a  port  and  the  processor  is 
therefore  high.  Another  protocol  could  be 
implemented  between  the  ports  and  the  pro- 

50  cessor  to  solve  this  problem,  but  this  would 
create  additional  expense  and  system  complexity. 

The  goal  of  maintaining  HDLC  support  through 
to  the  processor  and  the  goal  of  minimizing  the 
real  time  burden  on  the  processor  are  conflicting. 

55  It  would  be  easy  to  provide  a  system  in  which  the 
port  sends  the  entirety  of  each  message, 
including  the  protocol  support  data,  through  to 
the  processor.  This  would  minimize  data  errors 
but  would  unduly  burden  the  processor  with 

60  needless  work  and  would  limit  its  real  time 
capability.  On  the  other  hand,  there  are  systems 
in  which  all  protocol  information  is  deleted  at  the 
port  so  that  only  the  data  message  is  sent  to  the 
processor.  This  minimizes  the  real  time  burden  on 

65  the  processor,  but  results  in  excessive  data  error 



5 EP  0 1 5 8   673  B1 i 

ates  in  large  systems  due  to  noise,  etc.  on  the 
jaths  connecting  the  ports  and  the  processor. 

The  problem  in  the  communication  system  is 
hat  it  is  uneconomic,  the  terminal  data  on  a 
Dlurality  of  HDLC  communication  lines  require 
jrocessor  real  time  which  is  burdensome.  The 
srotocol  support  does  not  minimize  data  errors. 

Summary  of  the  invention 
The  problems  are  solved  in  accordance  with  this 

nvention  in  a  stored  program  controlled  com- 
munication  system  and  method  of  operation  asset 
jut  in  claims  1  and  10  respectively. 

The  invention  is  shown  embodied  in  a  com- 
munication  switching  system  that  comprises 
switching  facilities,  stations  equipped  with  tele- 
phone  and  data  terminals,  and  communication 
paths  interconnecting  the  station  telephones  and 
terminals  with  the  switching  facilities.  The  switch- 
ing  facilities  selectively  interconnect  the  various 
stations  in  response  to  "dial"  signals  generated  at 
each  calling  station  and  transmitted  over  the 
associated  communication  path  to  the  switching 
Facilities.  The  switching  facilities  also  exchange 
information  with  the  stations  to  control  various 
system  functions  such  as  the  lighting  and  extingu- 
ishing  of  station  lamps,  the  initiation  and  termina- 
tion  of  ringing,  etc. 

The  publication  "Frame-Mode  Customer  Access 
to  Local  Integrated  Voice  and  Data  Digital  Net- 
works,"  authored  by  Accorino  et  al.  from  the 
proceedings  of  the  1979  International  Conference 
on  Communications,  pages  38.5/1  —  7,  shows  a 
system  in  which  station  telephones  and  terminals 
are  connected  over  multiplexed  communication 
paths  to  a  switching  moduleforthe  serving  of  calls 
between  the  various  stations.  As  shown  in  Figs.  3 
and  4  of  Accorino  et  al,  each  station  performs  its 
call  serving  function  by  exchanging  information  in 
a  multiplexed  multiframe  format  with  the  switch- 
ing  module.  Each  frame  includes  an  F  (Framing 
field),  an  S  (Signalling)  field,  and  two  PCM  or  I 
(Information)  fields.  The  F  field  contains  the  bit  or 
bits  required  to  specify  the  beginning  of  each 
frame.  The  S  field  is  a  one  bit  field  used  for  status 
inforamtion.  The  I  fields  contain  control  infor- 
mation  as  well  as  the  information  that  is  transmit- 
ted  between  the  stations  connected  on  a  call.  Each 
I  field  transmits  call  information  for  a  unique  piece 
of  equipment  at  the  associated  customer  station. 
Thus,  for  a  station  having  a  telephone  and  a  data 
terminal,  one  I  field  transmits  call  information  for 
the  telephone,  the  other  transmits  call  information 
for  the  data  terminal. 

The  present  system  is  similar  to  Accorino  etal  in 
that  it  uses  a  multiplexed  frame  format  having  an 
F,  an  S,  and  two  I  fields  to  exchange  message 
information  between  the  switching  facilities  and 
the  stations.  As  in  Accorino  et  al,  the  F  field  is  used 
for  framing  and  each  I  field  transmits  information 
for  a  unique  piece  of  terminal  equipment  (tele- 
phone  or  terminal)  at  the  associated  station. 
Whereas  Accorino  et  al  uses  the  S  field  only  for 
status  signalling,  etc.,  the  S  field  is  used  in  this 
system  to  transmit  signalling  and  control 

messages  in  each  direction  between  tne  stations 
and  the  switching  module.  An  S  field  message  in  a 
modified  HDLC  format  is  generated  at  a  transmit- 
ting  end  as  one  or  more  parallel  multibit  bytes:  the 

5  HDLC  control  information  is  added  to  the 
message;  it  is  converted  from  parallel  to  serial  at 
the  transmitting  end;  and  it  is  transmitted  serially, 
bit  by  bit,  over  the  communication  path  to  the 
receiving  end.  Each  serial  message  bit  of  this  HDLC 

w  format,  is  inserted  into  the  S  bit  of  a  DCP  frame  and 
transmitted  to  the  receiving  end  along  with  the  bits 
in  the  other  fields  of  the  same  frame.  By  this 
means,  signalling  and  control  messages  are  trans- 
mitted  in  a  modified  HDLC  protocol  using  the  S 

is  field  of  successive  frames.  The  S  field  bits  are 
converted  from  a  serial  to  a  parallel  format  at  the 
receiving  end  so  that  the  same  message  plus  the 
HDLC  control  information  generated  at  the  trans- 
mitting  end  is  available  at  the  receiving  end. 

io  On  transmissions  from  a  station  to  the  switching 
module,  the  S  bit  messages  are  received  by  a  port 
within  the  module.  Each  port  is  unique  to  a 
different  station  and  an  associated  communica- 
tion  path  interconnecting  the  port  with  the  station. 

25  The  port  reconverts  the  received  S  bit  messages 
from  serial  to  parallel  and  transmits  them  to  a 
control  processor  of  the  switching  module.  The 
processor  receives  each  message  and  determines 
the  appropriate  system  response.  The  system 

30  response  may  be  the  initiation  of  a  system  function 
in  connection  with  the  serving  of  the  call  or  the 
transmission  of  a  return  message  back  to  the 
station. 

The  protocol  support  for  the  S  field  HDLC 
35  communication  channel  is  divided  between  the 

receiving  ports  and  the  system  processor.  The 
modified  HDLC  protocol  is  supported  in  sufficient 
detail  through  to  the  system  processor  so  that 
another  protocol  does  not  have  to  be  created  by 

40  the  port  to  transmit  the  received  message  infor- 
mation  to  the  processor.  This  function  is  done  in 
such  a  manner  that  the  processor  has  a  low  real 
time  burden  to  support  the  modified  HDLC  pro- 
tocol.  This  allows  the  processor  to  handle  many 

45  ports  with  a  low  message  error  rate.  Further,  a 
plurality  of  logical  channels  on  each  path  may  be 
supported  via  the  addressing  capabilities  of  the 
modified  HDLC  S  channel  protocol.  Flow  control 
and  error  recovery  may  be  accomplished  indepen- 

50  dently  on  each  logical  channel  to  each  terminal 
device. 

The  S  bit  signalling  messages  are  encoded  atthe 
transmitting  end  in  accordance  with  a  modified 
HDLC  protocol  in  which  flag  characters  are  trans- 

55  mitted  in  the  absence  of  any  message.  The  flag 
transmissions  are  terminated  when  the  transmit- 
ter  begins  a  message  transmission.  The  HDLC 
message  frame  comprises  an  information  field 
containing  the  signalling  message,  other  fields 

eo  containing  address,  control  and  error  checking 
fields  as  shown  in  Fig.  4  of  Accorino  et  al. 
Transparency  of  message  information  is  main- 
tained  by  the  conventional  HDLC  zero  insertion 
mechanism. 

65  At  the  receiving  end,  the  S  field  serial  infor- 

4 
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ation  is  applied  to  a  receive  Tormaner  in  tne  pun 
lich  performs  the  conventional  flag  detection, 
ro  deletion,  and  serial  to  parallel  conversion 
notions  for  the  received  S  field  information.  The 
ceive  formatter  in  the  port  applies  the  parallel 
ts  comprising  the  bytes  of  each  message 
quentially  to  a  receive  FIFO  which  has  the 
pacity  to  store  a  plurality  of  multibyte  S  field 
essages  in  a  parallel  bit  format.  The  formatter 
Ids  an  extra  bit  to  each  message  byte  as  an 
dication  of  whether  each  byte  does  or  does  not 
present  the  last  byte  of  a  complete  message.  In 
ldition,  the  port  generates  a  "data  ready"  bit 
hich  tells  the  system  processor  whether  a  com- 
ete  S  field  message  is  currently  stored  in  the 
FO. 
The  system  processor  scans  each  port  for  this 
formation  by  applying  an  address  unique  to 
3ch  port  to  a  system  I/O  bus  together  with 
jpropriate  control  signals.  The  scanned  port 
etects  its  address  on  the  I/O  bus  and  transmits 
gnals  to  the  I/O  bus  indicating  to  the  processor 
rhether  or  not  the  port  FIFO  currently  contains  a 
amplete  message.  When  a  complete  message 
idication  is  received,  the  system  processor  then 
ddresses  other  portions  of  the  port  over  the  I/O 
us  to  read  out  the  S  field  information  in  the  FIFO 
ver  the  I/O  bus  to  the  system  processor.  In 
ddition,  other  information  is  supplied  to  the 
ystem  processor  indicating  the  state  of  the  FIFO, 
nd  of  message  status,  etc. 
By  the  above-described  arrangement,  the 

ystem  processor  sequentially  scans  the  various 
iorts  and  distinguishes  ports  containing  com- 
ilete  S  field  messages  from  those  that  do  not 
ontain  at  least  one  complete  message.  The 
irocessor  need  only  service  in  detail  the  ports 
lontaining  complete  messages  and  can  receive  a 
:omplete  message  at  one  time.  This  permits  a 
nore  efficient  transfer  of  message  information  to 
he  processor.  This  procedure  is  further  refined  by 
virtue  of  the  fact  that  the  ports  are  mounted  four 
o  the  board  and  that  a  single  scan  register 
:ommon  to  all  ports  on  the  board  is  scanned  to 
ndicate  whether  a  plurality  of  terminal  devices 
he  signals  of  which  are  multiplexed  into  each  of 
tie  ports  on  the  board  currently  contain  a  com- 
jlete  message.  The  particular  implementation 
disclosed  provides  for  multiplexing  of  infor- 
mation  to  and  from  a  maximum  of  two  terminal 
devices  into  each  of  four  ports  on  a  board.  Thus, 
the  processor  scans  all  four  ports  of  a  board  by 
reading  the  common  scan  register  to  determine 
the  availability  of  at  least  one  complete  message 
in  any  port  on  the  board.  It  then  proceeds  to  scan 
a  port  individually  only  if  the  common  scan 
register  indicates  that  one  or  more  ports  currently 
contains  at  least  one  complete  message. 

Each  S  field  message  transmitted  to  the  system 
processor  contains  the  bytes  of  the  generated 
signalling  information  as  well  as  the  support 
bytes  required  by  the  modified  HDLC  protocol. 
These  bytes  are  an  address  field,  a  control  field, 
the  signalling  message,  and  an  error  checking 
field.  The  system  processor  maintains  an  inde- 

UCilUCIIl  f-"  VIUUUI  .  w..  w  ~j 
device  served  by  each  line.  When  the  system 
processor  transmits  a  message,  the  HDLC 
address  field  designates  the  destination  device. 
Similarly,  when  the  system  processor  receives  a 
message,  the  address  field  designates  the  source 
of  the  message.  By  this  means,  when  the  pro- 
cessor  receives  a  message,  it  analyzes  the  entirety 
of  the  message  to  determine  its  error  free  status, 
message  type,  logical  channels,  sequencing 
status,  etc.  The  procedural  aspects  of  the  modi- 
fied  HDLC  protocol  and  message  multiplexing  are 
therefore  performed  by  the  system  processor 
while  the  port  deloads  it  from  many  of  the  real 
time  intensive  aspects  of  the  protocol  such  as  bit 
stuffing,  framing,  etc. 

The  above-described  arrangement  is  an 
improvement  over  and  eliminates  the  problems 
of  the  priorly  available  arrangements  since  it 

i  divides  the  modified  HDLC  protocol  support  func- 
tion  between  ther  ports  and  the  system  processor 
in  such  a  way  that  it  does  not  require  a  micro- 
processor  per  port.  It  also  minimizes  the  real  time 
burden  on  the  system  processor  and  preserves 

;  the  integrity  of  the  data  all  the  way  to  the  system 
processor.  The  above-described  arrangement 
also  provides  a  multiplexed  path  directly  between 
a  plurality  of  terminal  devices  on  each  port  and 
the  system  processor.  This  allows  the  processor 

o  to  communicate  independently  with  each  of  the 
plurality  of  terminal  devices,  such  as  a  telephone 
and  a  terminal,  served  by  each  line. 

Brief  description  of  the  drawings 
5  An  embodiment  of  the  invention  will  now  be 

described  by  way  of  example  with  reference  to 
the  accompanying  drawings  wherein: 

Fig.  1  discloses  a  system  embodying  the 
present  invention; 

io  Fig.  2  discloses  the  Digital  Communications 
Protocol  (DCP)  frame  format  by  means  of  which 
messages  are  exchanged  between  customer 
stations  and  the  disclosed  switching  system; 

Fig.  3  discloses  the  HDLC  frame  format  by 
ts  means  of  which  the  S  bit  messages  are  transmit- 

ted  in  the  S  field  of  DCP  frames; 
Figs.  4,  5  and  6,  when  arranged  as  shown  on 

Fig.  7,  disclose  further  details  of  the  system; 
Fig.  8  discloses  the  I/O  control  bus  bit  address 

jo  map  by  means  of  which  the  processor  com- 
municates  with  the  ports; 

Fig.  9  discloses  a  modified  HDLC  address  field; 
and 

Fig.  10  discloses  the  manner  in  which  the 
55  modified  HDLC  address  field  is  used. 

Detailed  description 
Fig.  1  discloses  a  communication  system 

embodying  the  present  invention.  The  disclosed 
60  system  comprises  a  switching  system  101  inter- 

connected  with  a  plurality  of  customer  stations 
109.  Each  station  109  may  comprise  a  digital 
telephone  102  connected  by  path  104  to  an 
associated  data  terminal  103.  Each  station  is 

65  connected  to  the  switching  system  101  by  means 
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3f  an  associated  path  105,  such  as,  for  example, 
aath  105-0  for  telephone  102-0  and  data  terminal 
103-0. 

Switching  system  101  comprises  ports  110 
mounted  on  circuit  boards  106,  switching  network 
111  and  a  control  processor  112.  The  switching 
Facilities  are  connected  to  the  ports  by  means  of 
switch  interface  108  which  is  shown  to  comprise  a 
bus.  The  control  processor  1  12  is  connected  to  the 
ports  by  means  of  an  I/O  control  bus  107.  Switch- 
ing  network  111  comprises  the  switching 
apparatus  required  to  interconnect  the  ports, 
signalwise,  for  the  serving  of  calls.  The  control 
processor  112  is  advantageously  of  the  stored 
program  control  type  and  controls  the  operation 
of  the  entire  system.  It  controls  the  operation  of 
the  switching  network  111  over  path  113;  it 
controls  the  operation  of  the  ports  and  the  cus- 
tomer  stations  by  means  of  I/O  bus  107. 

Stations  109  and  the  switching  system  101 
exchange  information  in  the  DCP  frame  format 
shown  in  Fig.  2  during  the  serving  of  calls.  Each 
DCP  frame  comprises  twenty  bits  which  are  sub- 
divided  into  a  three  bit  F  (Framing)  field,  a  one  bit 
S  (Signalling)  field,  and  two  8-bit  I  (Information) 
fields.  The  F  field  carries  the  framing  information 
required  to  synchronize  the  receiving  facilities 
with  the  transmitted  messages.  The  S  field  is  used 
to  transmit  signalling  messages  in  the  HDLC 
protocol  and  in  each  direction  between  the  con- 
trol  processor  112  and  the  customer  stations  109. 
These  messages,  as  subsequently  described, 
specify  various  system  operations  that  are  initi- 
ated  and  controlled  by  processor  112  on  trans- 
missions  from  the  switching  system  101  to  the 
customer  stations  109.  These  messages  also  con- 
tain  station  request  and  status  information  on 
transmissions  from  the  stations  109  to  processor 
112.  The  two  I  fields  independently  transmit 
information  comprising  the  subject  matter  of  a 
call  between  the  stations  involved  on  the  call.  The 
11  field  on  path  105-0  may  be  assigned,  for 
example,  to  transmit  call  information  from  the 
phorte  102-0  of  station  109-0;  the  12  field  of  path 
105-0  may  be  assigned  to  transmit  call  infor- 
mation  from  the  data  terminal  103-0.  Station  102- 
0  and  terminal  103-0  can  concurrently  be  con- 
nected  to  different  called  stations. 

The  S  field  messages  are  generated  as  parallel 
multibit  messages  at  the  transmitting  end,  such 
as,  for  example,  at  customer  station  109-0.  They 
are  then  converted  from  parallel  to  serial, 
encoded  into  the  HDLC  frame  format  of  Fig.  3,  and 
transmitted  serially  over  path  105-0  to  the  receiv- 
ing  end,  such  as,  for  example,  digital  port  110-0. 
Prior  to  this  transmission,  the  flag  bytes  of  Fig.  3 
are  inserted  to  separate  each  message.  Also, 
when  no  S  field  messages  are  being  transmitted, 
the  transmission  circuitry  generates  and  trans- 
mits  continuous  flag  characters  having  the  bit 
pattern  of  Fig.  3. 

Each  modified  HDLC  frame  comprises,  in  addi- 
tion  to  a  flag  character,  one  8-bit  byte  as  an 
address  character,  one  8-bit  byte  as  a  control 
character,  and  a  variable  number  (0  through  16)  of 

8-bit  bytes  of  signal  information  comprising  the 
actual  S  field  signalling  messages  transmitted 
from  the  station  to  the  processor  or  vice  versa. 
The  remainder  of  the  frame  includes  a  two  byte 

5  check  sequence  which  is  inserted  for  error  correc- 
tion  and  detection  purposes.  The  right  hand  flag 
character  on  Fig.  3  separates  the  message  from 
any  subsequent  message.  The  transmission  cir- 
cuitry  at  each  end  and  the  associated  receiving 

10  circuitry  also  perform  the  conventional  HDLC  zero 
insertion  and  deletion  functions  to  provide  trans- 
parency  of  message  information.  That  is,  no  bit 
pattern  within  a  message  can  be  the  same  as  that 
of  a  flag  character. 

is  The  DCP  frames  shown  in  Fig.  2  are  received,  as 
well  as  generated,  by  each  port  at  all  times.  The 
two  I  fields  contain  the  received  call  information 
that  is  to  be  transmitted  to  the  other  port  circuit 
and,  in  turn,  the  associated  customer  station 

20  involved  on  the  call.  The  information  in  these 
fields  is  transmitted  by  the  receiving  port  110  over 
the  switch  interface  108  to  the  switching  network 
111.  Network  1  1  1  may  be,  for  example,  a  time  slot 
interchanger  that  functions  to  connect  a  first  port 

25  with  a  second  port.  The  switch  interface  facilities 
108  comprise  time  division  buses  in  whcih  the  I 
field  information  for  a  first  port  is  transmitted 
from  that  port  in  an  assigned  time  slot  to  the 
switching  network  111.  Network  111  performs  a 

30  time  slot  interchange  function  and  applies  the 
received  information  from  a  first  port  back  to  the 
bus  108  in  the  time  slot  assigned  to  the  other  port 
involved  on  the  call.  This  other  port  receives  the  I 
field  information  and  transmits  it  over  the  asso- 

35  ciated  communication  path  105  to  the  associated 
customer  station  109  as  part  of  the  I  field  data 
messages  transmitted  from  the  second  port  to  its 
called  station.  Network  111,  switch  interface  108, 
and  the  manner  in  which  the  I  field  information  is 

40  received  by.one  port  and  transmitted  via  network 
111  to  another  port  comprises  no  part  of  the 
present  invention  and  therefore  are  not  discussed 
in  further  detail. 

The  digital  ports  110  receive,  in  consecutive 
45  DCP  frame  transmissions,  the  S  bit  signalling 

messages  in  the  modified  HDLC  format  of  Figs.  3 
and  9.  A  single  S  bit  is  received  during  each  DCP 
frame  and  the  transmission  of  an  entire  HDLC 
message  is  accomplished  during  the  trans- 

50  mission  of  the  number  of  consecutive  DCP  frames 
equal  to  the  number  of  bits  in  the  HDLC  frame  of 
Fig.  3.  This  number  is  variable  due  to  the  fact  that 
the  I  field  of  an  HDLC  message  may  contain 
anywhere  from  0  to  16  bytes  and  also  due  to  the 

55  zero  insertion  mechanism. 
The  S  bit  receiving  circuitry  of  the  digital  port 

receives  the  modified  HDLC  frame  messages  over 
path  105  and  performs  the  conventional  flag 
detection  function.  It  also  performs  a  zero  dele- 

60  tion  function  on  all  bytes  other  than  the  flag  bytes. 
It  then  transmits  the  address,  the  control,  the  I, 
and  the  check  sequence  bytes  to  the  circuitry  of 
the  present  invention.  These  bytes  are  transmit- 
ted  by  means  of  the  subsequently  described 

65  facilities  to  processor  1  1  2.  Processor  1  1  2  receives 
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jse  bytes,  analyzes  the  contents  ot  tne  aaure&s>, 
ntrol,  check  sequence,  and  I  fields  to  determine 
s  source  terminal  and  the  nature  of  the 
sssage,  and  then  determines  the  action  it  is  to 

in  response  to  its  receipt  of  the  message.  The 
sponse  taken  by  the  processor  may  vary  from 
i  action  at  all  to  the  generation  of  a  new 
essage  which  is  transmitted  over  the  I/O  bus 
17  via  a  port  to  a  station  1  09  to  initiate  a  function 
the  telephone  102  or  terminal  103  of  the  station, 
rpical  functions  may  be  the  lighting  or  extingu- 
hing  of  a  lamp,  the  initiation  or  termination  of 
lging,  etc.  The  address  field  of  Figs.  3  and  9 
presents  the  address  of  a  device  (phone  or 
rminal)  at  the  customer  station  that  sent  a 
essage  received  by  a  port  110  over  path  115. 
ie  control  field  represents  information  indicat- 
g  the  function  of  the  I  field  message,  if  any.  The 
leek  sequence  field  is  used  for  error  control 
jrposes. 
Processor  112  scans  all  ports  110  via  bus  107  to 

stermine  whether  an  S  field  message  is  cur- 
jntly  waiting  at  the  port  to  be  transmitted  to  the 
rocessor.  The  processor  takes  no  action,  other 
ian  scanning,  for  the  ports  containing  no 
lessages.  Ports  containing  messages  are 
ddressed  by  the  processor  to  read  out  the  one  or 
lore  messages  that  may  be  contained  within  the 
ort.  This  scan  and  read  out  function  is  performed 
y  the  processor  at  a  sufficiently  fast  rate  to 
revent  any  incoming  messages  from  overflow- 
ig  and  being  lost  within  the  port.  The  processor 
Iso  works  in  the  reverse  direction  to  transmit 
messages  selectively  to  the  various  ports  for 
ransmission  to  their  associated  stations.  These 
nessages  are  transmitted  at  a  rate  required  to 
naintain  the  operation  of  the  system  and  to 
>revent  any  messages  from  overflowing  in  that 
lirection  within  the  port. 

)etailed  description.  Fig.  4 
Figs.  4,  5,  and  6,  when  arranged  as  shown  in 

:ig.  7  disclose  further  details  of  the  system  of  Fig. 
I.  In  particular,  Figs.  4,  5,  and  6  disclose  further 
details  of  a  digital  port  110  with  emphasis  upon 
he  port  circuitry  associated  with  the  reception 
and  generation  of  S  bit  signalling  messages.  The 
DOrt  of  Figs.  4,  5,  and  6  exchanges  call  information 
/vith  its  associated  customer  station  equipments 
/ia  the  path  105.  This  call  information  is  in  the 
DCP  frame  format  shown  in  Fig.  2. 

The  DCP  path  105  comprises  a  160  kilobit  per 
second  data  link.  The  160  kilobit  rate  results  from 
the  fact  that  20  bit  frames  as  shown  in  Fig.  2  are 
transmitted  over  path  105  at  an  8000  Hz  rate. 
Alternate  bipolar  modulation  is  used  to  transmit 
the  data  signals  and  the  modulation  rules  are 
violated  once  each  frame  to  provide  a  frame  rate 
synchronization  signal  for  the  receiving  circuitry. 

The  operation  of  the  receiving  portion  of  the 
port  is  first  described.  Call  information  is  received 
in  the  DCP  frame  format  and  applied  over  path 
105  to  line  receiver  401.  The  line  receiver  derives 
its  synchronization  from  the  F  field  of  each 
received  frame  and  passes  the  remaining  fields. 

iiatiiciy  uig  \j  iivim  wi'M  *--w  . .  
form,  onto  frame  demultiplexer  404  over  path 
402.  The  synchronization  circuitry  of  the  line 
receiver  generates  a  receive  clock  signal  and 

5  applies  it  over  path  403  to  the  control  portion  of 
demultiplexer  404  as  well  as  to  the  receive  for- 
matter  407  and  the  clock  detector  408. 

The  line  receiver  functions  with  respect  to  the 
received  signal  by  separating  it  from  the  noisy 

10  environment  of  the  communication  line  105  and 
by  transforming  it  into  a  logic  level  signal  that  is 
applied  to  the  input  of  demultiplexer  404.  The 
demultiplexer  404  demultiplexes  the  S  field  and 
the  two  I  fields.  The  information  in  the  two  I  fields 

15  comprises  the  subject  matter  of  calls  involving 
the  telephone  and  the  data  terminal  at  the  asso- 
ciated  customer  station.  This  call  information  is 
extended  over  paths  Rln  and  Rl2  to  multiplexor 
405  which  multiplexes  the  signals  together  and 

20  places  them  on  the  switch  interface  path  1  08.  This 
interface  comprises  a  time  multiplexed  bus.  Each 
I  field  occupies  a  different  time  slot  on  the 
multiplexed  bus  and  thus  the  information  in  each 
I  field  is  transmitted  out  sequentially  during  each 

25  occurrence  of  its  associated  time  slot.  This  infor- 
mation  is  applied  to  the  time  slot  interchange 
facilities  of  the  system  which  performs  a  conven- 
tional  time  slot  interchange  function  and  inter- 
connects  each  I  field  with  the  port  to  which  the 

30  call  is  directed.  This  invention  is  not  concerned 
with  the  processing  or  switching  of  the  I  field 
information  and  therefore  it  is  not  described 
herein  in  further  detail.  The  interface  from  the 
switch  multiplexer  405  to  the  bus  108  contains 

35  both  data  and  clock  signals  to  control  the  switch  • 
multiplexor  405  and  the  switch  demultiplexer  448. 

The  S  field  information  comprises  one  bit  of  the 
frame  of  Fig.  2  and  is  applied  over  path  460  to  the 
receive  formatter  407.  At  this  point,  path  460 

40  comprises  an  eight  kilobit  per  second  serial  chan- 
nal  carrying  the  S  field  information.  The  receive 
formatter  performs  the  customary  flag  detection 
operation  on  this  signal.  That  is,  it  looks  for  a 
pattern  of  a  0,  followed  by  six  1's  and  a  0,  as 

45  shown  on  Fig.  3,  and  synchronizes  to  that  pattern 
as  long  as  the  flags  appear  on  path  460.  As  soon 
as  it  detects  a  nonflag  sequence,  as  is  the  case 
when  a  signalling  message  character  is  received, 
it  begins  to  perform  a  serial  to  parallel  conversion 

so  on  each  nonflag  byte.  During  the  time  when 
nonflag  characters  are  being  received,  it  performs 
a  conventional  zero  delete  function  whenever  it 
detects  a  sequence  of  five  ones  followed  by  a 
zero.  It  does  this  in  accordance  with  the  HDLC 

55  protocol  in  order  to  prevent  a  message  character 
from  being  construed  at  the  reception  of  a  flag 
character.  The  receive  formatter,  while  it  is  per- 
forming  this  serial  to  parallel  conversion  on  nonf- 
lag  characters,  also  detects  the  reception  of  a  flag 

60  character  at  the  end  of  each  message.  It  then 
generates  a  signal  that  is  applied  to  path  412  to 
specify  the  end  of  message  for  the  received 
character.  This  path  is  also  termed  RCVEOM 
(Receive  End  of  Message).  The  receive  formatter 

65  applies  each  character  after  it  is  formed  into  a 
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parallel  format  to  path  411  and  from  there  to  the 
receive  FIFO  414.  The  receive  formatter  also 
generates  a  signal  that  is  applied  to  path  413  to 
control  the  strobing  of  information  into  FIFO  414. 
The  signal  on  path  413  appears  when  the  signals 
on  paths  41  1  and  412  are  valid  so  that  they  can  be 
strobed  into  FIFO  414. 

The  receive  FIFO  414  is  organized  as  a  48  word, 
nine  bit  per  word  FIFO.  The  nine  bits  in  each  word 
are  the  eight  bits  representing  the  received 
character  on  path  411  and  a  one  bit  "end  of 
message"  signal  on  path  412  indicating  whether 
or  not  each  receive  character  does  or  does  not 
represent  the  last  character  of  a  message.  The 
characters  that  are  applied  to  the  input  of  the  FIFO 
pass  through  in  the  conventional  manner  to  the 
output  of  the  FIFO.  The  eight  character  bits  are 
applied  over  path  416  to  the  tri-state  gates  417. 
The  end  of  message  signal  associated  with  each 
character  is  applied  over  path  419  to  counter  421. 
The  end  of  message  signal  is  true  only  when  the 
character  is  indeed  the  last  character  of  a 
message  and,  at  that  time,  the  signal  increments 
counter  421  by  a  count  of  one. 

Tri-state  gates  417  are  enabled  by  a  read  regis- 
ter  signal  on  path  420.  This  signal  is  generated  by 
the  control  processor  112  and  applied  over  the 
control  bus  107  when  the  processor  wishes  to 
read  the  contents  of  FIFO  414.  The  processor 
effects  this  operation  by  applying  a  unique 
address  signal  over  bus  107  to  address  decoder 
433  to  cause  it  to  generate  an  output  on  path  420 
extending  to  FIFO  414  and  gates  417.  Each  port, 
including  the  port  shown  on  Figs.  4,  5,  and  6,  is 
assigned  a  plurality  of  I/O  bus  addresses.  The 
various  addresses  represent  the  various  functions 
of  which  the  port  is  capable.  A  particular  function 
is  initiated  by  the  application  of  the  associated  I/O 
bus  address  to  the  decoder  433.  Accordingly,  in 
order  to  read  out  a  character  from  the  FIFO,  the 
processor  applies  the  port  address  associated 
with  path  220  to  the  address  decoder  433  via  the  I/ 
O  bus.  The  address  decoder  responds  to  this 
address,  drives  path  420  true  to  cause  the  charac- 
ter  at  the  output  of  FIFO  414  to  be  extended  over 
path  416  and  through  gates  417  to  the  I/O  bus  107. 
This  character  is  then  passed  over  the  I/O  bus  to 
the  processor  which  stores  it  and  every  other 
received  character  until  a  complete  message  is 
formed. 

The  read  register  conductor  420  also  extends  to 
the  OUTSTB  terminal  of  the  FIFO  414.  The  FIFO 
responds  to  the  trailing  edge  of  this  signal  and 
advances  the  next  character  stored  within  the 
FIFO  to  the  output  of  the  FIFO  so  that  it  can  be 
read  on  the  next  read  register  operation.  Thus,  the 
read  register  signal  on  path  420  performs  two 
functions.  The  first  is  to  enable  gates  417  to  pass 
the  character  currently  on  the  FIFO  output  over 
path  416,  through  gates  417  to  the  I/O  bus  107. 
The  trailing  edge  of  the  read  register  signal  on 
path  420  advances  the  next  character  within  the 
FIFO  to  the  output  of  the  FIFO. 

The  ninth  bit  in  the  FIFO  is  the  END  OF 
MESSAGE  bit  on  path  419.  This  signal  performs 

two  functions.  The  first  function  is  to  provide  a 
READ  END  OF  MESSAGE  signal  to  the  input  of  the 
status  gate  426.  This  gate  can  be  read  by  pro- 
cessor  112  when  it  performs  a  READ  STATUS 

5  REGISTER  function  on  the  port.  This  register  has  a 
unique  address  and  when  the  processor  applies 
this  address  to  the  I/O  bus,  the  address  is  decoded 
by  decoder  433  which  applies  an  enable  signal 
over  path  429  to  activate  the  status  registers.  This 

10  applies  the  true  bit  on  path  419,  if  present, 
through  gate  426  to  the  I/O  bus  for  transmission 
to  the  processor.  The  enabling  of  path  419 
enables  all  of  the  status  register  gates  424 
through  428. 

is  The  second  function  of  the  READ  END  OF 
MESSAGE  signal  bit  on  path  419  is  to  decrement 
the  counter  421  .  The  counter  421  at  any  time  has  a 
count  in  it  that  indicates  the  number  of  messages 
currently  stored  within  the  FIFO  414.  The  counter 

20  is  incremented  by  a  RECEIVE  END  OF  MESSAGE 
signal  on  path  412  and-is  decremented  when  a 
READ  END  OF  MESSAGE  signal  is  read  out  of 
FIFO  414  on  path  419.  Thus,  the  current  count  of 
counter  421  represents  the  number  of  complete 

25  messages  currently  stored  within  FIFO  414.  The 
output  of  counter  421  on  path  DR  is  true  when- 
ever  the  counter  is  in  a  non-0  state.  This  is  the 
signal  which  permits  a  DATA  READY  indication  to 
be  read  by  the  processor  as  it  scans  the  status 

30  gates.  The  DR  signal  is  extended  through  gate  458 
when  path  422  is  enabled  and  from  there  the 
signal  extends  over  path  460  to  the  input  of  the 
scan  register  gate  423  and  to  gate  425. 

The  processor  112  can  read  either  the  scan 
35  register  gate  423  or  the  FIFO  414  by  applying  the 

appropriate  addresses  to  the  I/O  bus.  The  address 
for  either  of  these  is  decoded  by  decoder  433.  The 
appropriate  output  of  the  decoder  is  enabled  to 
activate  the  appropriate  tri-state  gate,  such  as  423 

40  or  417,  to  allow  data  to  be  applied  to  the  I/O  bus 
107. 

Processor  112  can  generate-  and  write 
messages  into  the  port  of  Figs.  4,  5,  and  6  for 
transmission  to  the  station  served  by  the  port.  It 

45  does  this  by  utilizing  the  write  portion  of  the  port. 
The  first  step  processor  112  performs  on  a  port 
write  operation  is  to  determine  whether  transmit 
FIFO  440  is  full  and  is  able  to  accept  the  message. 
If  FIFO  440  is  not  full,  processor  112  writes  its 

so  message  into  the  port.  It  writes  the  first  byte  of  the 
message  into  the  port.  The  processor  performs 
this  function  by  first  applying  the  appropriate 
address  signal  to  the  I/O  bus.  The  signal  that  is 
applied  is  that  which  is  associated  with  the  write 

55  portion  of  the  port.  The  decoder  433  decodes  this 
address  and  generates  the  WREG  signal  on  path 
435.  This  signal  enables  the  tri-state  gates  434 
which  allow  the  message  information  now  on  the 
I/O  bus  to  be  extended  through  gates  434  and 

60  over  path  457  to  the  input  of  FIFO  440.  This  signal 
on  path  435  is  also  applied  to  the  INSTB  input  of 
the  FIFO  to  strobe  into  the  FIFO  the  message 
information  currently  on  path  457. 

Also  strobed  into  the  FIFO  440  at  this  time  is  a 
65  ninth  bit,  a  WRITE  END  OF  MESSAGE  bit,  which  is 

8 
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iplied  to  FIFO  440  over  patn  <wo.  mis  sigiidi 
dicates  that  the  character  associated  with  this 
t  is  the  last  character  of  a  transmitted  message, 
ocessor  112  sequentially  writes  each  character 
a  message  into  FIFO  440.  Just  before  the  last 

laracter  of  the  message  is  to  be  inputted  into 
FO  440,  processor  112  writes  into  control  regis- 
r  431  via  gate  432  and  path  459  to  generate  a 
RITE  END  OF  MESSAGE  signal  on  path  436. 
lis  signal  is  strobed  into  the  FIFO  at  the  same 
Tie  the  last  byte  of  the  message  is  strobed  via 
e  WREG  signal  on  path  435.  The  signal  on  path 
S6  is  automatically  reset  after  the  last  byte  is 
ritten  into  the  FIFO  by  trailing  edge  of  the  WREG 
gnal  on  path  435. 
The  transmit  FIFO  440  contains  49  words  each 
f  which  is  nine  bits.  Eight  bits  of  the  nine  bit 
ord  represent  the  character  information;  the 
inth  bit  of  each  word  represents  the  absence  or 
resence  of  a  WRITE  END  OF  MESSAGE  signal, 
he  transmit  FIFO  440  has  a  write  buffer  full 
utput  termed  WBF.  When  all  48  words  in  a  FIFO 
refilled,  the  WBF  signal  goes  true  (active)  and  is 
xtended  over  path  430  to  status  register  gate 
27.  This  gate  is  periodically  read  by  the  pro- 
Bssor  prior  to  writing  FIFO  440.  When  FIFO  440  is 
jII,  the  output  of  gate  427  is  true  to  advise  the 
rocessor  that  the  FIFO  can  accept  no  more  bytes 
jr  the  time  being.  If  the  FIFO  is  detected  to  be  full 
i  the  middle  of  writing  a  message,  the  system 
rocessor  will  queue  the  remainder  of  the 
nessage  and  throttle  the  flow  until  a  previously 
jaded  message  is  transmitted  and  the  FIFO 
lecomes  sufficiently  empty  to  accept  at  least  one 
nore  byte. 
The  outputs  of  FIFO  440  are  applied  to  paths 

141  and  442.  Path  442  carries  eight  bits 
epresenting  character  information,  path  441  is  an 
=ND  OF  MESSAGE  bit,  FIFO  440  receives  a  strobe 
iignal  from  the  transmit  formatter  445  over  path 
143.  The  character  information  on  path  442  and 
he  END  OF  MESSAGE  signal  on  path  441  are 
applied  to  the  input  of  a  transmit  formatter  445. 
rhe  transmit  formatter  normally  continuously 
generates  and  sends  out  flag  characters  on  the 
:hannel  to  the  associated  customer  station  as 
ong  as  there  are  no  messages  in  FIFO  440.  At 
juch  times,  the  formatter  sequentially  generates  a 
flag  character  of  0,  six  1's  and  a  0.  Whenever  the 
FIFO  440  is  not  empty,  the  transmit  formatter  445 
begins  the  process  of  unloading  the  characters 
From  FIFO  440  and  transmitting  them  out  over  the 
S  channel.  It  does  this  by  performing  a  parallel  to 
serial  conversion  on  the  received  characters  and 
the  zero  insertion  function  required  for  trans- 
parency.  Thus,  the  transmit  formatter  first  sends 
out  flag  characters  when  it  determines  from 
transmit  FIFO  440  over  path  439  that  the  FIFO  is 
not  empty,  then,  at  the  end  of  transmission  of  the 
flag  character,  the  formatter  445  generates  a 
strobe  signal  that  is  applied  over  path  443  to  FIFO 
440.  This  signal  is  used  internally  by  the  formatter 
to  load  the  character  information  from  path  442 
and  also  any  END  OF  MESSAGE  signal  from  path 
441  into  the  formatter.  The  trailing  edge  of  this 

auuuc  oiyuai  i<»  miww  vw 
bring  the  next  character  in  the  FIFO  to  the  FIFO 
output. 

The  transmit  formatter  performs  a  parallel  to 
serial  conversion  on  the  received  information.  It 
also  performs  a  zero  insertion  function  when  it  is 
sending  non-flag  characters  out  over  path  446. 
That  is,  if  the  transmitted  bit  stream  of  the 
message  has  five  consecutive  1's,  formatter  445 
inserts  a  0  between  the  fifth-1  and  the  next  bit 
transmitted.  Thus,  the  transmit  formatter  445 
transmits  out  each  character  it  receives  and  it 
checks  the  END  OF  MESSAGE  bit  associated  with 
each  character.  When  the  last  character  in  a 
message  is  received  from  FIFO  440,  path  441  is  set 
to  a  1  .  This  tells  the  formatter  that  this  character  is 
the  end  of  a  message  and  causes  the  formatter  to 
insert  a  flag  after  this  character.  Formatter  445 
does  this  and  then  checks  for  a  transmit  empty 

i  signal  from  path  444.  If  the  empty  signal  is  true, 
the  formatter  continues  to  generate  and  transmit 
flags.  If  the  empty  signal  is  not  true,  the  formatter 
then  reads  the  next  character  out  of  FIFO  440.  This 
new  signal  is  a  first  character  of  a  subsequent 

?  message.  It  processes  any  such  first  characters  of 
the  subsequent  message,  and  all  other  characters 
of  that  subsequent  message,  in  a  manner  similar 
to  that  already  described. 

The  processor  1  12  can  write  an  initialize  bit  into 
o  the  control  register  431  .  This  bit  causes  the  FIFOs 

414  and  440  to  be  cleared  as  well  as  the  END  OF 
MESSAGE  counter  421  and  438.  This  effectively 
removes  all  information  from  the  port. 

The  disclosed  circuitry  of  Figs.'  4,  5  and  6  uses 
5  the  status  register  gates  424  through  428  and  the 

control  register  431  to  exchange  miscellaneous 
types  of  status  and  control  signals  between  the 
port  and  processor  1  1  2.  The  receive  formatter  407 
applies  a  signal  over  path  410  to  status  register 

•o  gate  428.  This  signal  represents  a  SIGNALLING 
CHANNEL  IDLE  function,  it  is  generated  by  the 
receive  formatter  407  when  fifteen  or  more  con- 
secutive  1's  are  received  on  the  S  channel,  as  is 
standard  in  the  HDLC  protocol.  This  signal  is  used 

(5  to  indicate  when  equipments  at  the  associated 
customer  station  are  not  active  or  operable.  The 
normal  state  of  the  DCP  line  105  is  that  either  flag 
characters  or  data  or  both  are  transmitted  to  the 
port.  A  continuous  stream  of  flag  characters 

50  signifies  that  the  associated  customer  equip- 
ments  are  ready  to  receive  or  transmit  infor- 
mation.  This  is  termed  an  active  idle  state.  When 
the  associated  customer  station  transmits  con- 
tinuous  1's,  this  indicates  a  lack  of  flag  characters 

55  and  that  the  associated  equipment  is  not  currently 
ready  to  communicate  with  the  port.  The  cus- 
tomer  equipments  could,  for  example,  generate 
an  all  1  signal  when  the  equipment  is  being  tested 
by  local  facilities  and  therefore  unavailable  to 

60  otherwise  communicate  with  the  port  and  pro- 
cessor  112.  In  summary,  the  all  1's  signal  indi- 
cates  that  the  equipment  is  attached  to  the  DCP 
line  105  but  that  it  is  currently  unable  to  com- 
municate  further  with  the  port  or  the  processor. 

65  Path  437  interconnecting  transmit  formatter  445 
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with  control  register  436  performs  a  similar  func- 
tion  for  the  transmit  portion  of  the  port  circuit. 
This  permits  the  processor  to  write  to  the  control 
register  431  that  activates  path  437.  A  true  signal 
on  this  path  causes  transmit  formatter  445  to 
generate  and  transmit  a  continuous  stream  of  1's 
to  the  associated  customer  equipment.  This 
stream  of  1's  tells  the  customer  equipments  that 
the  processor  is  currently  unavailable  for  com- 
munication  over  the  signalling  channel. 

Path  409  interconnects  the  clock  detector  408 
with  status  register  gate  424.  Clock  detector  408 
normally  receives  clock  pulse  on  path  403  from 
line  receiver  401.  At  such  times,  clock  detector  408 
applies  a  0  over  path  409  to  register  gate  424.  This 
permits  the  processor,  when  reading  the  gates,  to 
determine  that  clock  pulses  derived  from  the 
received  data  stream  are  being  received  over  the 
DCP  line  105  by  line  receiver  401  and  applied  over 
path  403  to  detector  408.  This  is  the  normal 
operable  state  of  the  system.  If,  for  any  reason, 
the  line  receiver  fails  to  receive  a  data  stream, 
detector  408  receives  no  clock  pulses  and  sets 
path  409  equal  to  a  1  to  permit  the  processor  to 
read  gate  424  and  determine  this  condition.  This 
condition  could  exist  for  example  when  the  asso- 
ciated  customer  equipment  is  disconnected  from 
DCP  line  105. 

Path  422  interconnects  the  lower  input  of  AND 
gate  458  with  control  register  431.  This  path  is 
normally  held  in  an  enabled  state  by  the  control 
register.  This  enables  gate  458  and  permits  the  DR 
output  of  counter  421  to  be  extended  over  path 
406  to  scan  register  gate  423.  This  DATA  READY 
signal  is  used  to  advise  the  processor  that  at  least 
a  single  message  is  currently  contained  within 
receive  FIFO  414.  Trouble  conditions  may  occur  in 
which  the  port  is  inoperable  but  yet  attempts  to 
apply  a  DATA  READY  signal  over  path  406  to  scan 
register  gate  423.  This  condition  would  cause  the 
processor  to  assume  that  the  port  contains  a 
message  even  though  it  is  currently  inoperable. 
The  control  register  can  be  controlled  by  pro- 
cessor  1  12  to  apply  a  disable  signal  to  path  422  to 
disable  gate  458  to.  prevent  the  processor  from 
repeatedly  attempting  to  read  messages  out  of 
the  port  when,  due  to  trouble  conditions,  no  such 
messages  exist. 

The  address-  decoder  contains  flip-flops  so  that 
when  an  address  is  applied  to  the  I/O  bus  together 
with  appropriate  control  signals  by  processor  112, 
these  control  signals  latch  the  address  into  the 
decoder  flip-flops.  The  output  of  these  flip-flops 
extends  to  circuitry  which  decode  the  address  and 
give  output  signals  unique  to  each  different 
address.  One  of  these  output  signals  extends  to 
path  459.  This  signal  is  active  at  the  time  that  data 
appears  on  the  I/O  bus  107  and  is  used  to  strobe 
the  data  into  latches  in  the  control  register  431. 
That  data  is  persistent  because  it  is  latched  into 
the  control  register.  Control  register  431  contains 
flip-flops  which  store  the  state  of  the  port  as 
controlled  by  the  system  processor,  as  sub- 
sequently  described. 

Transmit  message  counter  438  functions 

similarly  to  receive  message  counter  421  to  indi- 
cate  whether  FIFO  440  currently  contains  a  com- 
plete  message.  Counter  438  is  incremented  over 
path  436  when  a  message  is  entered  into  FIFO 

5  440.  Counter  438  is  decremented  over  path  441 
when  a  message  is  read  out  of  FIFO  440. 

The  output  of  transmit  formatter  445  extends 
over  path  456  to  the  frame  multiplexor  449. 
Switch  demultiplexer  448  receives  PCM  time  slot 

w  signals  on  time  slot  bus  108,  separates  out  the  11 
and  the  12  field  signals  for  this  port  from  their 
assigned  time  slots  and  applies  them  to  paths  453 
and  454.'  An  output  of  counter  438  extends  to 
transmit  formatter  445  on  path  439  which  indi- 

15  cates  when  the  counter  is  zero.  This  implies  that 
no  messages  are  contained  in  FIFO  440  and  that 
formatter  445  should  generate  flag  characters. 

The  11,  12  signals  are  received  by  the  frame 
multiplexor  449  together  with  the  serialized  S 

20  channel  bits  on  path  456.  Once  each  frame, 
multiplexor  449  inserts  the  eight  bits  11  field,  the 
eight  bit  12  field  and  the  one  bit  S  field  into  a 
framing  signal  and  applies  it  over  path  452  to  the 
line  transmitter  450  which  adds  the  F  field  bits. 

25  From  there,  the  resultant  twenty  bit  frame  of  Fig.  2 
is  extended  over  path  105B  and  105  to  the 
associated  station  109. 

Line  transmitter  450  and  frame  multiplexor  449 
operate  under  control  of  the  output  signals  from 

30  clock  generator  455.  Switch  demultiplexer  448 
receives  its  control  signals  from  switch  interface 
bus  108. 

Fig.  8  illustrates  a  manner  in  which  address  and 
control  signals  are  transmitted  over  the  I/O  bus  to 

35  read  information  out  of  and  to  write  information 
into  the  ports.  Each  port  board  106  contains  four 
ports  110  and  each  port  can  serve  two  calls 
simultaneously.  One  call  is  served  by  the  II  field 
of  the  port.  The  other  is  served  by  the  12  field. 

40  .With  each  port  having  two  I  fields,  the  four  ports 
on  a  board  collectively  have  eight  I  fields  and  can 
serve  eight  call  connections  simultaneously.  The 
system  processor  supports  two  logical  channels 
designated  S1  and  S2  on  each  port.  Thus,  collec- 

45  tively  a  board  supports  eight  independent  control 
channels  to  each  of  eight  terminal  devices  served 
by  the  four  ports  of  a  board.  Thus,  there  is  an 
independent  control  path  for  each  independent 
call  device. 

so  Each  port  is  associated  with  two  rows  on  Fig.  8. 
Port  0  of  a  board  may  be  associated  with  rows  0 
and  1,  port  1  with  rows  2  and  3,  port  2  with  rows  4 
and  5,  and  port  3  with  rows  6  and  7.  Each  port  has 
a  plurality  of  registers.  Each  register  is  assigned  a 

55  different  column  on  Fig.  8. 
Processor  1  1  2  communicates  with  a  port  and  its 

registers  of  Fig.  8  by  first  applying  an  eight  bit 
address  signal  to  the  I/O  bus  specifying  the  board, 
the  port,  and  the  register  of  the  port  with  which 

60  the  processor  wishes  to  communicate.  This 
address  signal  is  followed  by  an  8  bit  signal 
containing  the  information  to  be  written  into  the 
port  or  read  from  it.  Thus,  to  write  into  the  control 
register  of  port  0,  processor  112  applies  to  the  I/O 

65  bus  an  eight  bit  address  signal  that  specifies  the 

10 
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ard  on  which  tne  port  is  iocaieu,  me  pun 
mber  and  an  identification  of  the  control  regis- 
•.  For  port  0,  I/O  address  bits  4  to  6  are  used  to 
ecify  a  port  number  of  0,  I/O  address  bits  0  to  3 
3  used  to  specify  the  control  register  of  column 
The  eighth  bit  is  used  for  parity.  The  address 
coder  433  responds  to  the  address  signal 
ecifying  port  0  and  applies  a  signal  over  path 
9  to  prime  control  register  431  which  is  shown 
column  1.  Once  the  control  register  shown  in 
w  0  and  column  1  for  port  0  has  been 
Idressed,  an  eight  bit  byte  is  then  sent  over  the  I/ 
bus  to  transmit  the  desired  control  information  ' 

a  gates  432  and  over  path  461  to  the  control 
gister. 
The  scan  data  register  shown  in  row  0  and 
ilumn  0  is  common  to  all  four  ports  on  a  board 
id  is  scanned  by  the  processor  every  10 
illiseconds  to  determine  if  there  is  a  signalling 
lannel  message(s)  in  any  of  the  ports  to  be  read. 
3ch  port  controls  one  bit  of  the  scan  register  as 
illows: 

Bit  0—  Data  Ready  for  Port  0 
Bit  2—  Data  Ready  for  Port  1 
Bit  4—  Data  Ready  for  Port  2 
Bit  6—  Data  ready  for  Port  3 

/hen  a  complete  message  has  been  received  by 
port,  the  bit  associated  with  that  port,  called  the 
ata  ready  bit,  is  set  to  a  1  as  counter  421  is 
lcremented.  This  bit  is  applied  to  the  scan 
sgister  gate  423  via  gate  458.  The  next  time  the 
rocessor  reads  the  scan  register,  it  receives  the 
)ATA  READY  bit  through  the  scan  gates  423  of 
rie  port  and  associates  the  data  ready  bit  of  one 
rith  a  particular  port.  Scan  gate  423  on  each  port 
m  the  board  actively  drives  only  one  bit  on  bus 
07  when  the  scan  register  is  addressed  by 
irocessor  112.  Thus,  the  scan  register.  contains 
:omposite  data  ready  information  from  all  ports 
>n  the  board. 

The  control  register  in  column  1  of  Fig.  8  is  used 
>y  the  processor  to  control  the  state  of  an  indivi- 
dual  port.  This  register  is  also  readable.  The 
unctions  of  the  individual  bits  of  this  register  are 
is  follows: 

Bit  0—  Not  used  for  functions  pertinent  to  the 
nvention. 

Bit  1—  Write  End  of  Message  (WEOM).  This  bit 
set  to  "1"  on  path  436  tells  the  port  that  the  next 
character  written  into  FIFO  440  is  the  last  charac- 
ter  of  a  message.  WEOM  is  automatically  set  to 
"0"  by  path  435  in  the  port  when  the  next 
character  is  written  into  FIFO  440. 

Bit  2—  Port  Initialization  (PINIT).  This  bit  on  path 
415  is  set  to  a  "1"  to  initialize  the  port.  This 
initialization  function  clears  the  FIFOs  421  and  440 
and  the  control  register. 

Bit  3—  Transmit  Signalling  Channel  Idle  (TSI- 
DLE).  This  bit  set  to  "1"  on  path  437  commands 
the  signalling  channel  transmit  formatter  445  to 
fill  the  signalling  channel  with  continuous  "1"s", 
which  is  the  idle  state  defined  in  the  HDLC 
protocol. 

to  the  invention. 
Bit  7—  Enable  Data  Ready  (EDR).  The  EDR  bit  on 

path  422  is  used  to  prevent  a  bad  port  or  terminal 
from  sending  messages  to  the  processor. 
Similarly,  the  system  processor  can  mask  or  filter 
messages  to  or  from  a  terminal  device  on  a 
logical  channel  basis.  This  may  be  used  as  an 
alternative  to  enabling  the  EDR  bit  and  therefore 
disabling  the  full  DCP  link.  When  EDR  is  setto  "0", 
the  DR  bits  in  the  scan  and  status  registers  are 
held  to  a  "0"  by  AND  gate  458.  That  is,  incoming 
signalling  channel  messages  do  not  generate  a 
Data  Ready  signal  to  processor  112.  This  disable 
does  not  clear  the  Read  FIFO  414.  Messages 
received  by  the  port  while  EDR  is  "1"  are  stored  in 
the  normal  fashion. 

The  status  registers  424—428  enable  the  pro- 
cessor  to  determine  the  state  of  the  port.  The 
processor  reads  this  register  at  approximately 
one  second  intervals  unless  a  signalling  channel 
message  transfer  is  in  progress,  in  which  case  it  is 
read  each  time  a  character  is  transferred.  Port 
state  information  is  coded  into  the  status  registers 

;  as  follows: 
Bit  0—  Data  Ready  (DR).  The  DR  signal  of  scan 

gate  425  is  identical  to  the  DR  bit  in  the  scan 
register.  It  is  duplicated  in  the  status  register  to 
simplify  processor  software. 

,  Bit  1—  Read  End  of  Message  (REOM).  The 
REOM  signal  of  gate  426  is  set  to  "1"  to  indicate 
that  the  next  character  read  from  FIFO  414  is  the 
last  character  in  a  message. 

Bit  2—  Not  used  for  functions  pertinent  to  the 
5  invention. 

Bit  3  —  DTL  IDLE  (DTLI).  Gate  424  is  setto  "V  to 
indicate  that  no  data  is  being  received  by  the  port 
circuit  from  the  terminal.  In  general  this  implies 
that  no  terminal  is  connected.  It  could  also  indi- 

o  cate  that  the  terminal  is  powered  down,  or  that 
the  associated  wiring  is  short-  or  open-circuited. 

Bit  4—  Not  used  for  functions  pertinent  to  the 
invention.  ,  „ Bit  5-Write  Buffer  Filled  (WBF).  WBF  set  to  "1" 

<s  by  path  430  indicates  that  FIFO  440  is  full,  and  that 
the  processor  cannot  write  another  character  into 
the  FIFO. 

Bit  6—  Receive  Signalling  Channel  Idle  (RSI- 
DLE).  This  bit  set  to  "1"  in  gate  428  by  path  410 

-,o  indicates  the  signalling-channel  protocol-support 
circuitry  of  formatter  407  is  receiving  continuous 
"1's"  on  the  signalling  channel.  This  indicates  an 
idle  state  on  that  channel. 

Bit  7—  Not  used  for  functions  pertinent  to  the 
55  invention. 

The  remaining  columns  on  Fig.  8  are  associated 
with  registers  that  are  not  currently  assigned  or 
have  a  specialized  function  of  no  relevance  to  the 
present  invention. 

60  Figs.  9  and  10  disclose  how  multiplexing  is  used 
on  S  channel  messages  to  permit  the  processor 
selectively  to  exchange  information  with  either 
the  terminal  or  the  telephone  connected  to  the 
station  end  of  a  given  line.  Fig.  3  discloses  a 

65  typical  HDLC  frame  format  having  a  plurality  of 
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ields  including  an  address  field.  The  purpose  of 
:he  address  field,  as  defined  in  the  HDLC  standard 
[asynchronous  balanced  mode),  is  to  identify  a 
r'rame  as  either  a  command  or  a  response.  A 
;ommand  frame  typically  contains  the  address  of 
ihe  endpoint  to  which  the  command  is  being  sent. 
<K  response  frame  contains  the  address  of  the 
sndpoint  sending  the  response. 

Fig.  9  discloses  further  details  of  a  modified 
HDLC  address  field. 

The  address  field  comprises  an  extended 
address  (EA)  bit  in  bit  position  0,  a  command/ 
response  (C/R)  bit  in  position  1  ,  a  pair  of  bits  set  to 
D  in  positions  2  and  3,  and  a  logical  channel 
number  (LCN)  field  in  bit  positions  4,  5,  6,  and  7. 
The  purpose  of  the  logical  channel  number  is  to 
specify  a  multiplexed  channel  used  on  an  S  field 
message  transmitted  over  an  associated  path  105 
of  Fig.  1.  The  four  bit  positions  provide  for  up  to 
16  logical  call  channels.  This  would  permit  the 
processor  to  separately  address  16  different  ter- 
minal  devices  at  the  station  side  of  a  line  105. 
However,  only  two  encoded  numbers  in  the  LCN 
field  are  used  in  the  system  since  only  two 
terminal  devices  are  connected  at  the  station  end 
of  an  associated  line  105. 

An  LCN  of  decimal  14  encoded  in  bits  4—7 
identifies  a  device  S1  which  is  the  telephone 
using  the  11  field  at  the  associated  station.  An  LCN 
of  decimal  15  encoded  in  bits  4—7  identifies  a 
device  S2  which  is  the  terminal  using  the  12  field 
at  the  associated  station.  Thus,  when  a  processor 
transmits  a  command  to  one  or  the  other  devices 
at  a  station,  it  inserts  a  decimal  T4  in  the  LCN  field 
to  transmit  to  the  telephone  and  uses  a  channel 
number  of  15  to  transmit  to  the  terminal. 

The  command/response  (C/R)  bit  indicates  to 
the  receiving  end  of  an  S  field  message  whether  a 
transmitted  message  is  a  command  for  the  receiv- 
ing  end  to  perform  a  specified  function  or, 
alternatively,  whether  it  is  a  response  transmitted 
by  a  receiving  device  generally  in  response  to  a 
priorly  received  command.  A  value  of  1  for  this  bit 
indicates  a  command.  A  value  of  0  indicates  a 
response  to  a  command.  The  EA  field  is  always 
set  to  1  to  maintain  HDLC  compatibility  and  to 
indicate  that  extended  addressing  is  not  currently 
desired.  This  bit,  as  well  as  bits  2  and  3,  performs 
no  function  pertinent  to  the  present  invention. 

Fig.  10  portrays  pictorially  the  manner  in  which 
channel  addressing  is  provided  on  commands 
and  responses  of  the  type  shown  in  Fig.  9.  Fig.  10 
shows  a  line  105  of  the  type  shown  in  Fig.  1 
having  a  terminal  and  a  telephone  connected  at 
the  station  end  of  the  line  on  the  left  and  the 
switching  system  on  the  right  side  of  the  line.  The 
telephone  is  termed  the  S1  device  and  uses  the  11 
field.  The  data  terminal  is  the  S2  device  and  uses 
the  12  field.  Any  message  exchanged  between  the 
processor  and  the  station  has  an  LCN  of  14  for  the 
telephone  and  an  LCN  of  15  for  the  terminal. 
Thus,  when  the  system  processor  sends  a  com- 
mand  to  the  telephone,  it  inserts  a  channel 
number  of  14  into  the  LCN  portion  of  the  modified 
HDLC  address  field  and  sets  the  command/ 

response  bit  to  1  to  indicate  a  command.  The 
telephone  responds  to  the  command  by  transmit- 
ting  a  response  to  the  processor  using  a  channel 
number  of  14  in  the  LCN  portion  of  the  address 

5  field  and  a  0  in  the  command/response  bit. 
Messages  are  sent  to  and  from  the  terminal  in  the 
same  way  using  an  LCN  of  15. 

Throughout  this  specification  the  station  equip- 
ment  connected  to  the  lines  105  have  been 

io  referred  to  as  being  a  telephone  102  and  a 
terminal  103.  This  description  is  not  limiting  and 
is  merely  exemplary  to  portary  typical  uses  to 
which  the  system  of  this  invention  may  be  put. 
Obviously,  if  desired,  the  station  devices  at  any 

15  station  connected  to  the  associated  line  105  could 
be  two  terminals  103  or,  alternatively,  two  tele- 
phones  102,  rather  than  a  terminal  and  a  tele- 
phone  as  shown  on  Fig.  1.  Regardless  of  the 
nature  of  the  two  devices  at  a  station,  one  device 

20  uses  the  11  field  to  send  its  data  to  the  switching 
network  over-  path  105  while  the  other  device  uses 
the  12  field. 

Claims 
25 

1.  A  stored  program  controlled  communication 
system  comprising:  a  processor  (112);  a  plurality 
of  ports  (110)  connected  by  lines  (105)  to  asso- 
ciated  stations  (109);  and  a  switching  network 

30  (111)  for  controllably  interconnecting  the  ports; 
each  port  being  arranged  for  receiving  from  an 
associated  station  time  multiplexed  information 
in  the  form  of  cyclically  recurring  frames  wherein 
each  frame  has  a  plurality  of  fields  including  an 

35  information  field  (I,  Fig.  2)  and  a  signalling 
message  field  (S);  each  port  being  arranged  for 
applying  the  information  field  (I)  of  each  received 
frame  to  the  switching  network  (111)  for  exten- 
sion  to  another  port,  characterised  in  that:  each 

40  port  comprises  a  receive  formatter  (407)  arranged 
for  assembling  the  received  signalling  field  bits 
(S)  of  successive  frames  into  groups  to  form 
signalling  messages  and  a  receive  register  (414) 
arranged  for  receiving  the  signalling  message 

45  from  the  receive  formatter  and  for  generating  a 
port  data  ready  signal  in  response  to  the  presence 
of  a  signalling  message;  in  that  the  processor  is 
arranged  for  cyclically  scanning  the  ports  for  the 
presence  of  a  port  data  ready  signal  and  is  further 

so  operative  in  response  to  the  presence  of  a  port 
data  ready  signal  in  a  scanned  port  for  applying  a 
read  signal  to  the  scanned  port;  and  in  that  each 
port  is  arranged  to  respond  to  the  receipt  of  a  said 
read  signal  from  the  processor  to  apply  a  signal- 

55  ling  message  currently  in  the  register  of  the  port 
to  the  processor. 

2.  The  system  in  accordance  with  claim  1, 
characterised  in  that  the  formed  signalling 
message  has  a  message  information  field  plus  at 

60  least  one  protocol  support  field,  and  in  that  each 
port  is  arranged  to  apply  all  fields  of  the  message, 
including  the  protocol  support  field,  to  the  pro- 
cessor  in  response  to  the  receipt  of  the  said  read 
signal  by  the  port  from  the  processor. 

65  3.  The  system  in  accordance  with  claim  2, 
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laracterised  in  that  each  port  further  comprises, 
multibit  status  register  (431)  for  receiving  infor- 
lation  regarding  circuit  elements  of  the  port;  a 
us  (107)  for  receiving  a  status  register  read 
gnal  from  the  processor;  and  means  responsive 
i  the  receipt  of  a  status  register  read  signal  by 
le  port  from  the  processor  for  applying  the 
jntents  of  the  status  register  to  the  processor. 
4.  The  system  in  accordance  with  claim  3, 

laracterised  in  that  each  port  includes  a  first 
ate  (424)  for  applying  information  to  a  first  bit 
osition  of  the  status  register  indicating  whether 
le  port  is  currently  receiving  flag  characters  in 
le  signalling  field  messages  from  an  associated 
tation. 
5.  The  system  in  accordance  with  claim  4, 

haracterised  in  that  each  port  includes  a  second 
ate  (423)  for  applying  information  to  a  second  bit 
osition  of  status  register  indicating  the  presence 
f  a  message  in  receiver  register. 
6.  The  system  in  accordance  with  claim  5, 

haracterised  in  that  each  port  includes  a  third 
ate  (426)  for  applying  to  a  third  position  of  the 
tatus  register  information  indicating  that  the 
lext  information  received  from  the  receiver  regis- 
3r  is  the  last  character  of  a  message. 

7.  The  system  in  accordance  with  claim  6, 
haracterised  in  that  each  port  includes  a  fourth 
late  (428)  for  applying  to  a  fourth  position  of  the 
tatus  register  information  indicating  that  a  con- 
inuous  stream  of  ones  (1's)  is  being  received  in 
he  signalling  field  of  currently  received  frames  as 
in  indication  that  equipment  at  an  associated 
itation  is  not  currently  operable,  and  by  means 
or  preventing  defective  port  circuitry  from 
jenerating  a  data  ready  signal  when  no  messages 
ire  currently  contained  within  the  receiver  regis- 
er. 

8.  The  system  in  accordance  with  claims  2  or  7, 
:haracterised  in  that  each  port  is  arranged  to 
generate  time  multiplexed  information  in  the 
brm  of  cyclically  recurring  frames  wherein  each 
rame  has  a  plurality  of  fields  including  an  infor- 
mation  field  and  a  signalling  message  field,  each 
30rt  is  arranged  to  receive  information  from  the 
switching  network  and  to  apply  the  information  to 
the  information  field  of  each  frame  generated  by 
the  port,  each  port  is  arranged  to  receive  signal- 
ling  messages  from  the  processor,  and  in  that 
each  port  comprises:  a  transmit  register  (440); 
means  for  writing  each  signalling  message 
received  from  the  processor  into  said  transmit 
register;  a  transmit  formatter  (445),  the  transmit 
register  (440)  being  responsive  to  the  presence  of 
a  message  for  applying  the  signalling  message  to 
the  transmit  formatter,  the  transmit  formatter 
being  arranged  to  insert  the  bits  of  the  message 
serially  into  the  signalling  field  of  successive 
frames  generated  by  a  port;  and  a  line  transmitter 
(450)  arranged  for  transmitting  the  successive 
frames  generated  by  a  port  over  an  associated 
line  to  an  associated  customer  station. 

9.  The  system  in  accordance  with  claim  8, 
characterised  in  that  each  said  transmit  register  is 
arranged  to  generate  a  signal  indicating  when  it  is 

TUll  anu  uaiiiiui  ai/iicpi  iuiuioi  niiuiiiiuuuii  — 
transmit  the  said  signal  to  the  processor. 

10.  A  method  of  operating  a  stored  program 
controlled  communication  system  having  a  pro- 
cessor,  a  plurality  of  ports  connected  by  lines  to 
associated  stations  and  a  switch  for  controllably 
interconnecting  the  ports,  the  method  comprising 
the  steps  of:  receiving  within  a  port  time 
multiplexed  information  from  an  associated 

)  station  in  the  form  of  cyclically  recurring  frames 
wherein  each  frame  has  a  plurality  of  fields 
including  an  information  field  (I)  and  signalling 
message  field  (S);  and  applying  the  information 
field  (I)  of  each  received  frame  from  a  port  to  the 

j  switch  for  extension  to  another  port;  charac- 
terised  by:  assembling  the  received  signalling 
bits  of  successive  frames  into  groups  to  form 
signalling  messages  within  a  port;  entering  each 
message  into  a  port  receive  register;  generating  a 

o  port  data  ready  signal  in  response  to  the  presence 
of  a  message  in  the  receive  register,  the  processor 
being  operative  for  cyclically  scanning  the  ports 
for  the  presence  of  a  data  ready  signal,  the 
processor  being  further  operative  in  response  to 

5  the  presence  of  a  data  ready  signal  in  a  scanned 
port  for  applying  a  read  signal  to  the  scanned 
port;  and  applying  a  message  currently  in  the  port 
receive  register  to  the  processor  in  response  to 
the  receipt  of  a  read  signal  from  the  processor. 

0  11.  The  method  of  claim  10  wherein  the  formed 
message  has  a  message  information  field  plus  at 
least  one  protocol  support  field  and  wherein  the 
method  further  comprises  the  step  of  applying  all 
fields  of  the  message,  including  the  protocol 

is  support  field,  to  the  processor  in  response  to  the 
receipt  of  the  read  signal  by  the  port  from  the 
processor. 

12.  The  method  of  claim  11  wherein  the  formed 
message  includes  a  modified  HDLC  protocol 

to  support  field,  the  method  including  the  further 
step  of  applying  all  fields  of  the  message, 
including  the  protocol  support  field,  to  the  pro- 
cessor  in  response  to  the  receipt  of  the  read  signal 
by  the  port  from  the  processor. 

ts  13.  The  method  of  claim  12  in  combination  with 
the  additional  steps  of:  generating  time 
multiplexed  information  in  each  port  in  the  form 
of  cyclically  recurring  frames  wherein  each  frame 
has  a  plurality  of  fields  including  an  information 

so  field  (I)  and  a  signalling  message  field  (S);  receiv- 
ing  information  from  the  switch  and  applying  the 
information  to  the  information  field  of  each  frame 
generated  by  the  port;  applying  signalling 
messages  to  a  port  from  the  processor;  entering 

55  each  message  received  by  a  port  from  the  pro- 
cessor  into  a  port  transmit  register,  applying  each 
message  in  the  transmit  register  to  a  port  transmit 
formatter;  converting  each  of  the  messages  in  the 
transmit  formatter  from  a  parallel  to  a  serial 

60  format;  inserting  the  bits  of  the  message  serially 
into  the  signalling  field  of  successive  frames 
generated  by  the  port;  and  transmitting  the  last 
named  message,  bit  by  bit,  into  the  signalling 
field  of  successive  frames  from  a  port  over  an 

65  associated  line  to  an  associated  customer  station. 
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'atentanspruche 

1.  Speicherprogramm-gesteuerte  Nachrichten- 
mlage  mit  einem  Prozessor  (112),  einer  Vielzahl 
'on  Ports  (110),  die  uber  Teilnehmerleitungen 
105)  mit  zugeordneten  Stationen  (109)  verbun- 
ien  sind,  und  einem  Vermittlungsnetzwerk  (111) 
:ur  steuerbaren  Verbindung  der  Ports,  wobei 
eder  Port  zur  Aufnahme  von  Zeitmultiplex-lnfor- 
nationen  in  Form  zyklisch  wiederkehrender  Rah- 
nen  von  einer  zugeordneten  Station  ausgeiegt  ist 
ind  jeder  Kahmen  eine  Vielzahl  von  Feldern 
iinschlieSlich  eines  Informationsfeldes  (I,  Fig.  2) 
jnd  eines  Zeichengabenachrfchtenfeldes  (S)  auf- 
veist,  und  wobei  jeder  Port  das  Informationsfeld 
I)  jedes  empfangenen  Rahmens  an  das  Vermitt- 
ungsnetzwerk  (111)  zur  Weiterleitung  an  einen 
anderen  Port  anlegt,  dadurch  gekennzeichnet, 
jalS  jeder  Port  einen  Empfangs-Formatierer  (407) 
aufweist,  der  die  empfangenen  Bits  des  Zeicheng- 
abebefeldes  aufeinanderfolgender  Rahmen  zur 
3ildung  von  Zeichengabenachrichten  zu  Gruppen 
assembliert,  und  ein  Empfangsregister  (414)  zur 
Aufnahme  der  Zeichengabenachricht  vom  Emp- 
fangs-Formatierer  und  zur  Erzeugung  eines  Port- 
daten-Bereitsignals  bei  Vorhandensein  einer  Zei- 
chengabenachricht,  dafS  der  Prozessor  zyklisch 
die  Ports  auf  das  Vorhandensein  eines  Portdaten- 
Bereitsignals  abtastet  und  bei  Vorhandensein 
sines  Portdaten-Bereitsignals  an  einem  abgeta- 
steten  Port  ein  Lesesignal  an  den  abgetasteten 
Port  anlegt,  und  dal3  jeder  Port  auf  den  Empfang 
eines  Lesesignals  vom  Prozessor  anspricht  und 
eine  im  Augenblick  im  Registser  des  Port  vorhan- 
dene  Zeichengabenachricht  an  den  Prozessor 
gibt. 

2.  Anlage  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  die  gebildete  Zeichengabenachricht 
ein  Nachrichteninformationsfeld  und  wenigstens 
ein  Protokoll-Unterstutzungsfeld  aufweist  und 
da(5  jeder  Port  unter  Ansprechen  auf  den  Emp- 
fang  des  Lesesignals  vom  Prozessor  alle  Felder 
der  Nachricht  einschlieSlich  des  Protokoll-Unter- 
stiitzungsfeldes  an  den  Prozessor  gibt. 

3.  Anlage  nach  Anspruch  2,  dadurch  gekenn- 
zeichnet,  dalS  jeder  Port  ferner  aufweist:  ein  Viel- 
bit-Zustandsregister  (431)  zur  Aufnahme  von 
Informationen  hinsichtlich  von  Schaltungsele- 
menten  des  Port,  einen  Bus  (107)  zur  Aufnahme 
eines  Zustandsregister-Lesesignals  vom  Prozes- 
sor  und  eine  Einrichtung,  die  unter  Ansprechen 
auf  den  Empfang  eines  Zustandsregister-Lesesi- 
gnals  vom  Prozessor  den  Inhalt  des  Zustandsregi- 
ster  an  den  Prozessor  gibt. 

4.  Anlage  nach  Anspruch  3,  dadurch  gekenn- 
zeichnet,  daS  jeder  Port  ein  erstes  Gatter  (424)  zur 
Zufiihrung  von  Informationen  an  eine  erste  Bitpo- 
sition  des  Zustandsregisters  aufweist,  die  ange- 
ben,  ob  der  Port  im  Augenblick  Flag-Zeichnen  in 
den  Zeichengabenachbrichten  von  einer  zugeord- 
neten  Station  empfangt. 

5.  Anlage  nach  Anspruch  4,  dadurch  gekenn- 
zeichnet,  daS  jeder  Port  ein  zweites  Gatter  (423) 
zur  Zufiihrung  von  Informationen  an  eine  zweite 
Bitposition  des  Zustandsregister  aufweist,  die  das 

Vorhandensein  einer  iMacnncnt  im  tmpTangsregi- 
ster  anzeigen. 

6.  Anlage  nach  Anspruch  5,  dadurch  gekenn- 
zeichnet,  dal5  jeder  Port  ein  drittes  Gatter  (426)  zur 

5  Zufuhrung  von  Informationen  an  eine  dritte  Posi- 
tion  des  Zustandsregisters  aufweist,  die  anzeigen, 
da(5  die  nachste,  vom  Empfangsregister  ankom- 
mende  Information  des  letzte  Zeichen  einer  Nach- 
richt  ist. 

o  7.  Anlage  nach  Anspruch  6,  dadurch  gekenn- 
zeichnet,  daB  jeder  Port  ein  viertes  Gatter  (428) 
zur  Zufuhrung  von  Informationen  an  eine  vierte 

•  Position  des  Zustandsregisters  aufweist,  die 
anzeigen,  dalS  ein  kontinuierlicher  Strom  von  1- 

<5  Werten  im  Zeichengabefeld  augenblicklich  emp- 
fangener  Rahmen  als  Anzeige  dafur  ankommt, 
dalS  Ausrustungen  einer  zugeordneten  Station  im 
Augenbiick  nicht  betriebsfahig  sind,  und  eine 
Einrichtung,  die  verhindert,  daS  fehlerhafte  Port- 

w  Schaltungen  ein  Daten-Bereitsignal  erzeugen, 
wenn  im  Augenblock  keine  Nachrichten  im  Emp- 
fangsregister  enthalten  sind. 

8.  Anlage  nach  Anspruch  2  oder  7,  dadurch 
gekennzeichnet,  dalS  jeder  Port  Zeitmultiplex- 

15  Informationen  in  Form  zyklisch  wiederkehrender 
Rahmen  erzeugt,  wobei  jeder  Rahmen  eine  Viel- 
zahl  von  Feldern  einschlieSlich  eines  Informa- 
tionsfeldes  und  eines  Zeichengabenachrichtenfel- 
des  aufweist,  dalS  jeder  Port  Informationen  vom 

so  Vermittlungsnetzwerk  aufnimmt  und  sie  an  das 
Informationsfeld  jedes  durch  den  Port  erzeugten 
Rahmens  gibt,  dalS  jeder  Port  Zeichengabenach- 
richten  vom  Prozessor  aufnimmt  und  dafS  jeder 
Port  aufweist:  ein  Senderegister  (440),  eine  Ein- 

35  richtung  zum  Einschreiben  jeder  vom  Prozessor 
empfangenen  Zeichengabenachricht  in  das  Sen- 
deregister,  einen  Sende-Formatierer  (445),  wobei 
das  Senderegister  (440)  bei  Vorhandensein  einer 
Nachricht  die  Zeichengabenachricht  an  den 

40  Sende-Formatierer  gibt  und  der  Sende-Formatie- 
rer  die  Bits  der  Nachricht  seriell  in  das  Zeicheng- 
abefeld  aufeinanderfolgend  durch  einen  Port 
erzeugter  Rahmen  einfiigt,  und  einen  Leitungs- 
sender  (450),  der  die  aufeinanderfolgend  durch 

45  einen  Port  erzeugten  Rahmen  uber  eine  zugeord- 
nete  Teilnehmerleitung  zu  einer  zugeordneten 
Teilnehmerstation  ubertragt. 

9.  Anlage  nach  Anspruch  8,  dadurch  gekenn- 
zeichnet,  daB  das  Senderegister  ein  Signal 

so  erzeugt,  das  anzeigt,  wenn  das  Register  voll  ist 
und  keine  weiteren  Informationen  aufnehmen 
kann,  und  dieses  Signal  an  den  Prozessor  uber- 
tragt. 

10.  Verfahren  zum  Betrieb  einer  speicherpro- 
55  grammgesteuerten  Nachrichtenanlage  mit  einem 

Prozessor,  einer  Vielzahl  von  Ports,  die  uber 
Teilnehmerleitungen  mit  zugeordneten  Stationen 
verbunden  sind,  und  einen  Koppler  zur  steuerba- 
ren  Verbindung  der  Ports,  wobei  das  Verfahren 

60  die  Schritte  umfalSt:  Empfangen  von  Zeitmultiple- 
xinformationen  von  einer  zugeordneten  Station  in 
Form  zyklisch  wiederkehrender  Rahmen  in  einem 
Port,  wobei  jeder  Rahmen  eine  Vielzahl  von  Fel- 
dern  einschliefJIich  eines  Informationsfeldes  (1) 

65  und  eines  Zeichengabenachrichtenfeldes  (S)  auf 
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sist,  und  Zufuhren  des  IntormationsTeiaes  u; 
des  von  einem  Port  empfangenen  Rahmens  an 
>n  Koppler  zur  Weiterleitung  an  einen  anderen 
art,  gekennzeichnet,  durch  Assemblieren  der 
npfangenen  Zeichengabebits  aufeinanderfol- 
ander  Rahmen  zu  Gruppen  zur  Bildung  von 
aichengabenachrichten  in  einem  Port,  Eingabe 
der  Nachricht  in  ein  Port-Empfangsregister, 
zeugen  eines  Portdaten-Bereitsignals  bei  Vor- 
andensein  einer  Nachricht  im  Empfangsregister, 
obei  der  Prozessor  zyklisch  die  Ports  auf  das 
Drhandensein  eines  Daten-Bereitsignals  abtastet 
id  bei  Vorhandensein  eines  Daten-Bereitsignals 
einem  abgetasteten  Port  ein  Lesesignal  an  den 

Dgetasteten  Port  gibt,  und  Zufuhrung  einer  sich 
n  Augenblick  im  Port-Empfangsregister  befin- 
enden  Nachricht  an  den  Prozessor  bei  Empfang 
ines  Lesesignals  vom  Prozessor. 
11.  Verfahren  nach  Anspruch  10,  bei  dem  die 

ebildete  Nachricht  ein  Nachrichteninformations- 
ild  und  wenigstens  ein  Protokoll-Unterstut- 
jngsfeld  aufweist  und  dafc  Verfahren  ferner  den 
chritt  umfalSt:  Zufuhren  aller  Felder  der  Nach- 
cht  einschlieBlich  des  Protokoll-Unterstutzungs- 
aldes  zum  Prozessor  bei  Empfang  des  Lesesi- 
nals  vom  Prozessor. 
12.  Verfahren  nach  Anspruch  11,  bei  dem  die 

ebildete  Nachricht  ein  modifiziertes  HDLC-Proto- 
ollunterstutzungsfeld  enthalt  und  das  Verfahren 
en  weiteren  Schritt  umfaGt:  Zufuhren  aller  Fel- 
er  der  Nachricht  einschlieBlich  des  Protokollun- 
srstiitzungsfeldes  zum  Prozessor  bei  Empfang 
les  Lesesignals  vom  Prozessor. 

13.  Verfahren  nach  Anspruch  12  in  Verbindung 
nit  den  zusatzlichen  Schritten:  Erzeugen  von 
:eitmultiplex-lnformationen  in  Form  zyklisch  wie- 
lerkehrender  Rahmen  in  jedem  Port,  wobei  jeder 
tehmen  eine  Vielzahl  von  Feldern  einschliefclich 
sines  Informationsfeldes  (I)  und  eines  Zeicheng- 
ibenachrichtenfeldes  (S)  besitzt,  Aufnahme  von 
nformationen  vom  Koppler  und  Einfugen  der 
nformationen  in  das  Informationsfeld  jedes 
lurch  den  Port  erzeugten  Rahmens,  Zufuhren  von 
leichengabenachrichten  vom  Prozessor  zu  einem 
'ort,  Eingeben  jeder  durch  einen  Port  vom  Pro- 
:essor  aufgenommenen  Nachricht  in  ein  Port- 
Benderegister,  Anlegen  jeder  Nachricht  im  Sen- 
deregister  an  einen  Port-Sendeformatierer, 
Jmwandeln  jeder  Nachricht  im  Sendeformatierer 
3us  einem  parallelen  in  ein  serielles  Format, 
jerielles  Einfugen  der  Bits  der  Nachricht  in  das 
Zeichengabefeld  aufeinanderfolgender,  durch 
den  Port  erzeugter  Rahmen  und  Ubertragen  der 
letztgenannten  Nachricht  Bit  fur  Bit  im  Zeicheng- 
abefeld  aufeinanderfolgender  Rahmen  von  einem 
Port  uber  eine  zugeordnete  Teilnehmerleitung  an 
eine  zugeordnete  Teilnehmerstation. 

Revendications 

1.  Un  systeme  de  telecommunication  com- 
mande  par  programme  enregistre  comprenant: 
un  processeur  (112);  un  ensemble  d'acces  (110) 
connectes  par  des  lignes  (105)  a  des  stations 
associees  (109);  et  un  reseau  de  commutation 

(III/  ueaunc  a  iiiiavuiiiivv^i  —  —  —s  — 
commandee;  chaque  acces  etant  congu  pour 
recevoir  a  partir  d'une  station  associee  une  infor- 
mation  en  multiplex  temporel  se  presentant  sous 
la  forme  de  trames  qui  se  repetent  de  facon 
cyclique,  dans  lesquelles  chaque  trame  comprend 
un  ensemble  de  champs  comprenant  un  champ 
d'information  (I,  figure  2)  et  un  champ  de  mes- 
sage  de  signalisation  (S);  chaque  acces  etant 

i  congu  pour  appliquer  au  reseau  de  commutation 
(111)  le  champ  d'information  (I)  de  chaque  trame 
regue,  en  vue  de  la  transmission  de  ce  champ  vers 
un  autre  acces,  caracterise  en  ce  que:  chaque 
acces  comprend  un  generateur  de  format  de 

i  reception  (407)  qui  est  congu  pour  assembler  en 
groupes  les  bits  de  champ  de  signalisation  regus 
(S)  de  trames  successives,  pour  former  des  mes- 
sages  de  signalisation,  et  un  registre  de  reception 
(414)  qui  est  concu  pour  recevoir  le  message  de 

?  signalisation  provenant  du  generateur  de  format 
de  reception,  et  pour  generer  un  signal  de  don- 
nees  pretes  d'acces,  sous  I'effet  de  la  presence 
d'un  message  de  signalisation;  et  en  ce  que  le 
processeur  est  congu  pour  scruter  les  acces  de 

;  fagon  cyclique,  afin  de  detecter  la  presence  d'un 
signal  de  donnees  pretes  d'acces,  et  il  reagit 
en  outre  a  la  presence  d'un  signal  de  donnees 
pretes  d'acces  dans  un  acces  scrute,  en 
appliquant  un  signal  de  lecture  a  I'acces  scrute; 

o  et  en  ce  que  chaque  acces  est  congu  pour  reagir 
a  la  reception  de  ce  signal  de  lecture  provenant 
du  recepteur  en  fournissant  au  processeur  un 
message  de  signalisation  qui  se  trouve  au 
moment  present  dans  le  registre  de  I'acces 

5  considered 
2.  Le  systeme  selon  la  revendication  1,  caracte- 

rise  en  ce  que  le  message  de  signalisation  forme 
comprend  un  champ  d'information  de  message 
plus  au  moins  un  champ  de  support  de  protocole, 

<o  et  en  ce  que  chaque  acces  est  congu  pour  fournir 
au  processeur  tous  les  champs  du  message,  y 
compris  le  champ  de  support  de  protocole,  sous 
I'effet  de  la  reception  par  I'acces  du  signal  de 
lecture  qui  provient  du  processeur. 

is  3.  Le  systeme  selon  la  revendication  2,  caracte- 
rise  en  ce  que  chaque  acces  comprend  en  outre: 
un  registre  d'etat  a  bits  multiples  (431)  qui  est 
destine  a  recevoir  une  information  concernant 
des  elements  de  circuit  de  I'acces;  un  bus  (107) 

jo  qui  est  destine  a  recevoir  un  signal  de  lecture  de 
registre  d'etat  provenant  du  processeur;  et  des 
moyens  qui  reagissent  a  la  reception  par  I'acces 
d'un  signal  de  lecture  de  registre  d'etat  provenant 
du  processeur,  en  fournissant  au  processeur  le 

55  contenu  du  registre  d'etat. 
4.  Le  systeme  selon  la  revendication  3,  caracte- 

rise  en  ce  que  chaque  acces  comprend  une 
premiere  porte  (424)  destinee  a  appliquer  a  une 
premiere  position  de  bit  du  registre  d'etat  une 

60  information  qui  indique  et  I'acces  regoit  presente- 
ment  des  caracteres  de  drapeau  dans  les  mes- 
sages  de  champ  de  signalisation  provenant  d'une 
station  associee. 

5.  Le  systeme  selon  la  revendication  4,  caracte- 
65  rise  en  ce  que  chaque  acces  comprend  une 
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seconde  porte  (423)  qui  est  destinee  a  appliquer  a 
une  seconde  position  de  bit  du  registre  d'etat  une 
information  qui  indique  la  presence  d'un  mes- 
sage  dans  le  registre  de  reception. 

6.  Le  systeme  selon  la  revendication  5,  caracte- 
rise  en  ce  que  chaque  acces  comprend  une 
troisieme  porte  (426)  destinee  a  appliquer  a  une 
troisieme  position  du  registre  d'etat  une  informa- 
tion  indiquant  que  I'information  suivante  regue  a 
partir  du  registre  de  reception  est  le  dernier 
caractere  d'un  message. 

7.  Le  systeme  selon  la  revendication  6,  caracte- 
rise  en  ce  que  chaque  acces  comprend  une 
quatrieme  porte  (428)  destinee  a  appliquer  a  une 
quatrieme  position  du  registre  d'etat  une  informa- 
tion  indiquant  qu'un  train  continu  de  uns  ("1")  est 
en  cours  de  reception  dans  le  champ  de  signalisa- 
tion  de  trames  regues  au  moment  present,  a  titre 
d'indication  du  fait  qu'un  equipement  se  trouvant 
dans  une  station  associee  n'est  pas  en  fonction  au 
moment  present,  et  des  moyens  destines  a  empe- 
cher  que  des  circuits  defectueux  de  I'acces  ne 
generent  un  signal  de  donnees  pretes  lorsque 
aucun  message  ne  se  trouve  au  moment  present 
dans  le  registre  de  reception. 

8.  Le  systeme  selon  les  revendications  2  ou  7, 
caracterise  en  ce  que  chaque  acces  est  congu  de 
fagon  a  generer  une  information  en  multiplex 
temporel  se  presentant  sous  la  forme  de  trames 
se  repetant  de  fagon  cyclique,  dans  lesquelles 
chaque  trame  contient  un  ensemble  de  champs 
comprenant  un  champ  d'information  et  un  champ 
de  message  de  signalisation,  chaque  acces  est 
congu  pour  recevofr  de  I'information  provenant 
du  reseau  de  commutation  et  pour  appliquer 
I'information  au  champ  d'information  de  chaque 
trame  qui  est  generee  par  I'acces,  chaque  acces 
est  congu  pour  recevoir  des  messages  de  signali- 
sation  provenant  du  processeur,  et  en  ce  que 
chaque  acces  comprend;  un  registre  d'emission 
(440);  des  moyens  pour  ecrire  dans  ce  registre 
d'emission  chaque  message  de  signalisation  qui 
est  regu  a  partir  du  processeur;  un  generateur  de 
format  d'emission  (445),  le  registre  d'emission 
(440)  reagissant  a  la  presence  d'un  message  en 
appliquant  le  message  de  signalisation  au  gene- 
rateur  de  format  d'emission,  et  le  generateur  de 
format  d'emission  etant  congu  de  fagon  a  intro- 
duire  les  bits  du  message,  en  serie,  dans  le  champ 
de  signalisation  de  trames  successives  qui  sont 
generees  par  un  acces;  et  un  emetteur  de  ligne 
(450)  qui  est  congu  pour  emettre  sur  une  ligne 
associee,  vers  une  station  d'abonne  associee,  les 
trames  successives  qui  sont  generees  par  un 
acces. 

9.  Le  systeme  selon  la  revendication  8,  caracte- 
rise  en  ce  que  chaque  registre  d'emission  est 
congu  pour  generer  un  signal  indiquant  le 
moment  auquel  ce  registre  est  plein  et  ne  peut 
pas  accepter  d'information  supplementaire,  et 
pour  emettre  ce  signal  vers  le  processeur. 

10.  Un  procede  d'exploitation  d'un  systeme  de 
telecommunication  commande  par  programme 
enregistre  comprenant  un  processeur,  un  ensem- 
ble  d'acces  qui  sont  connectes  par  des  lignes  a 

des  stations  associees,  et  un  commutateur  pour 
interconnecter  les  acces  de  fagon  commandee,  le 
procede  comprenant  les  etapes  suivantes:  on 
regoit  dans  un  acces  une  information  en  multiplex 

5  temporel  provenant  d'une  station  associee,  qui  se 
presente  sous  la  forme  de  trames  se  repetant  de 
fagon  cyclique,  dans  lesquelles  chaque  trame 
comprend  un  ensemble  de  champs  comprenant 
un  champ  d'information  (I)  et  un  champ  de 

10  message  de  signalisation  (S);  et  on  applique  au 
commutateur,  en  vue  de  la  transmission  vers  un 
autre  acces,  le  champ  d'information  (I)  de  chaque 
trame  regue  a  partir  d'un  acces;  caracterise  en  ce 
que:  on  assemble  en  groupes  les  bits  de  signali- 

15  sation  regus  de  trames  successives,  pour  former 
des  messages  de  signalisation,  dans  un  acces;  on 
introduit  chaque  message  dans  un  registre  de 
reception  de  I'acces;  on  genere  un  signal  de 
donnees  pretes  d'acces  sous  I'effet  de  la  presence 

20  d'un  message  dans  le  registre  de  reception,  le 
processeur  scrutant  les  acces  de  fagon  cyclique 
pour  detecter  la  presence  d'un  signal  de  donnees 
pretes,  et  le  processeur  reagissant  en  outre  a  la 
presence  d'un  signal  de  donnees  pretes  dans  un 

25  acces  scrute  en  appliquant  un  signal  de  lecture  a 
I'acces  scrute;  et,  sous  I'effet  de  la  reception  d'un 
signal  de  lecture  provenant  du  processeur,  on 
fournit  au  processeur  un  message  qui  se  trouve 
au  moment  present  dans  le  registre  de  reception 

30  de  I'acces. 
11.  Le  procede  de  la  revendication  10,  dans 

lequel  le  message  forme  comprend  un  champ 
d'information  de  message  plus  au  moins  un 
champ  de  support  de  protocole,  et  ce  procede 

35  comprend  en  outre  I'etape  qui  consiste  a  appli- 
quer  au  processeur  tous  les  champs  du  message, 
y  compris  le  champ  de  support  de  protocole,  sous 
I'effet  de  la  reception  par  I'acces  du  signal  de 
lecture  provenant  du  processeur. 

40  12.  Le  procede  de  la  revendication  11,  dans 
lequel  le  message  forme  comprend  un  champ  de 
support  de  protocole  HDLC  modifie,  et  le  procede 
comprend  I'etape  supplementaire  qui  consiste  a 
appliquer  au  processeur  tous  les  champs  du 

45  message,  y  compris  le  champ  de  support  de 
protocole,  sous  I'effet  de  la  reception  par  I'acces 
du  signal  de  lecture  provenant  du  processeur. 

13.  Le  procede  de  la  revendication  12,  en 
combinaison  avec  les  etapes  supplementaires 

so  suivantes:  on  genere  dans  chaque  acces  une 
information  en  multiplex  temporel  se  presentant 
sous  la  forme  de  trames  se  repetant  de  fagon 
cyclique,  dans  lesquelles  chaque  trame  comprend 
un  ensemble  de  champs  comprenant  un  champ 

55  d'information  (I)  et  un  champ  de  message  de 
signalisation  (S);  on  regoit  une  information  prove- 
nant  du  commutateur  et  on  applique  ['informa- 
tion  au  champ  d'information  de  chaque  trame 
que  genere  I'acces;  on  applique  a  un  acces  des 

60  messages  de  signalisation  provenant  du  proces- 
seur;  on  introduit  chaque  message  regu  par  un 
acces,  et  provenant  du  processeur,  dans  un  regis- 
tre  d'emission  de  I'acces;  on  applique  a  un  gene- 
rateur  de  format  d'emission  de  I'acces  chaque 

65  message  present  dans  le  registre  d'emission;  on 
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invertit  d  un  format  paraiieie  a  un  Tormat  sene 
lacun  des  messages  presents  dans  le  genera- 
ur  de  format  d'emission;  on  introduit  en  serie 
s  bits  de  message  dans  le  champ  de  signalisa- 
>n  de  trames  successives  qui  sont  generees  par 

I  rjui/CO  f  ci  um  oiiiui  iv  11  iwwmwjjw  ...  —  — 
dernier,  bit  par  bit,  dans  le  champ  de  signalisation 
de  trames  successives,  a  partir  d'un  acces,  sur 
une  ligne  associee  et  vers  une  station  d'abonne 
associee. 

I  / 
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FIG.  9  
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ADDRESS: 
LCN:  LOGICAL  CHANNEL  -  SIXTEEN  LOGICAL  CHANNELS 

AVAILABLE.  LCN*  14  DECIMAL  CORRESPONDS  TO 
SI  AND  L0U15  CCfiRESPONDS  TO  S2. 

C/R:  CflrfttNO  RESPONSE  BIT  -  1  -  COMMAND 
0  *  RESPONSE 

E/A:  SET  TO  ONE  TO  INDICATE  EXTENDED  ADDRESSING 
IS  NOT  DESIRED. 

7 



EP  0 1 5 8   673  B1 

■  a  a  

8 


	bibliography
	description
	claims
	drawings

