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©  An  ATM  communication  system  is  capable  of 
minimizing  delay  period  and  achieving  high  through 
put  without  requiring  setting  of  the  corresponding 
table  of  the  VC  and  the  routing.  The  communication 
system  includes  a  vacant  virtual  connection  (VC) 
table  indicating  not  used  VC.  The  VC  is  retrieved  in 
response  to  a  transmission  demand  and  set  in  an 
ATM  cell  as  a  virtual  connection  ID  (VCI).  Then,  the 
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cell  is  transmitted  with  adding  an  address  informa- 
tion  identifying  destination.  An  ATM  switch  and  a 
routing  controller  determine  routing  from  a  transmit- 
ting  terminal  to  a  receiving  terminal.  The  determined 
routing  is  stored  in  a  routing  table  in  the  routing 
controller.  Then,  through  the  determined  routing, 
data  is  transferred  from  the  transmitting  terminal  to 
the  receiving  terminal. 
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The  present  invention  relates  generally  to  a 
setting  of  virtual  connection  (VC)  in  an  asynchro- 
nous  transfer  mode  (ATM)  communication  system. 
More  specifically,  the  invention  relates  to  a  VC 
setting  system  for  a  local  area  network  (LAN)  com- 
munication. 

ATM  communication  system  employing  a  fixed 
length  cell  as  a  transfer  unit  has  an  excellent  char- 
acteristics  to  permit  uniting  point-to-multipoint  com- 
munication  and  multimedia  communication.  There- 
fore,  in  the  recent  years,  the  ATM  communication 
system  is  attracting  attention  in  the  application  for 
LAN  communication.  Here,  in  burst  communication, 
an  original  information,  i.e.  service  data  unit  (vari- 
able  length)  is  transmitted  by  dividing  into  fixed 
length  cells  including  5  octets  of  header  and  48 
octets  of  payload,  as  shown  in  Fig.  8.  Routing  in 
the  ATM  system  is  performed  using  a  virtual  con- 
nection  ID  (VCI)  in  the  header. 

In  ATM  communication  system,  there  are  two 
VC  setting  systems,  i.e.  a  method  for  setting  the 
VC  employing  a  dedicated  VC  for  signaling  setting 
and  a  permanent  virtual  connection  (PVC)  for 
Semi-permanently  setting  the  VC. 

The  former  method  employs  a  similar  method 
to  call  setting  in  an  integrated  service  digital  net- 
work  (ISDN),  namely,  C  (control)-plane  and  U 
(User)-plane  are  set  separately  and  the  call  in  U- 
plane  communication  is  set  by  C-plane,  which 
method  is  referred  to  as  "outband  signaling". 

On  the  other  hand,  the  later  method  does  not 
employ  C-plane,  in  which  routes  for  all  distant 
users  are  preliminarily  established  for  selecting  VC 
depending  upon  the  distant  user  to  call. 

PVC  method  has  been  disclosed  in  Japanese 
Unexamined  Patent  Publications  Nos.  2-234538,  1- 
144745,  1-126043,  2-239749,  2-284543  and  3- 
97334. 

In  the  former  method  employing  outband  sig- 
naling,  the  following  drawback  can  be  encountered. 
Namely,  the  communication  in  C-plane  is  a  com- 
munication  not  with  the  distant  user  but  with  a  call 
control  portion.  In  case  of  the  communication  be- 
tween  users  with  small  data  amount,  the  data 
amount  to  be  handled  by  U-plane  becomes  sub- 
stantially  equal  to  the  data  amount  to  be  handled 
by  C-plane  to  cause  large  overhead  resulting  in 
increasing  of  delay  period  and  degradation  of 
through  put. 

On  the  other  hand,  in  the  later  technology, 
namely  the  method  to  preliminarily  set  routes  for 
all  distant  users,  a  defect  is  encountered  in  limita- 
tion  of  capacity  for  setting  depending  upon  bit 
length  of  VC.  For  instance,  in  case  of  16  bits  VC, 
the  maximum  number  of  routes  is  limited  at  ap- 
proximately  64000. 

In  addition,  the  later  PVC  method  holds  shor- 
tcoming  that  a  routing  table  for  defining  correspon- 

dence  between  VCI  and  address  information  has  to 
be  preliminarily  prepared  upon  establishing  the 
system.  Furthermore,  preparation  of  the  routing  ta- 
ble  requires  complicated  operation  and  possibly 

5  cause  error. 
The  present  invention  is  to  resolve  the  defects 

and  drawbacks  in  the  prior  art  as  set  forth  above. 
Therefore,  it  is  an  object  of  the  present  invention  to 
provide  an  ATM  communication  system  which  per- 

io  mits  high  speed  communication  and  has  high  flexi- 
bility  and  expendability. 

Another  object  of  the  invention  is  to  provide  an 
ATM  communication  system  which  can  reduce  re- 
quired  operation  in  establishing  the  system. 

75  In  order  to  accomplish  the  above-mentioned 
and  other  objects,  a  communication  system  per- 
forming  an  asynchronous  transfer  mode  commu- 
nication  employing  a  fixed  length  cell,  comprises: 

a  vacant  virtual  connection  table  indicating  a 
20  value  of  not  used  virtual  connection; 

retrieving  means  for  retrieving  the  value  of  the 
not  used  virtual  connection  from  the  vacant  virtual 
connection  table  in  response  to  a  transmission  de- 
mand;  and 

25  transmitting  means  for  setting  the  retrieved  val- 
ue  of  the  virtual  connection  as  a  virtual  connection 
identification  of  the  cell  and  performing  transmis- 
sion  with  adding  address  information  specifying 
destination  to  the  cell. 

30  The  communication  system  may  further  com- 
prise: 

a  switching  system  including  means  for  deter- 
mining  routing  from  the  transmitting  means  to  the 
destination  on  the  basis  of  the  address  information 

35  and  a  routing  table  fir  storing  the  determined  rout- 
ing;  and 

receiving  means  for  receiving  data  from  the 
transmitting  means  through  the  routing  determined 
by  the  switching  system. 

40  The  present  invention  will  be  understood  more 
fully  from  the  detailed  description  given  herebelow 
and  from  the  accompanying  drawings  of  the  pre- 
ferred  embodiment  of  the  invention,  which,  how- 
ever,  should  not  be  taken  to  be  limitative  to  the 

45  invention  but  are  for  explanation  and  understanding 
only. 

In  the  drawings: 
Fig.  1  is  a  block  diagram  showing  the  construc- 
tion  of  the  preferred  embodiment  of  an  ATM 

50  communication  system  according  to  the  present 
invention; 
Figs.  2(a)  ~  2(c)  are  conceptual  diagrammatic 
illustrations  showing  examples  of  registration  of 
a  vacant  VCI  table  11,  a  VCI-IP  address  table 

55  12,  a  routing  table  31  and  VCI-IP  address  table 
41; 
Figs.  3(a)  and  3(b)  is  an  illustration  showing  a 
format  of  an  ATM  cell  to  be  employed  in  the 
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preferred  embodiment  of  the  ATM  communica- 
tion  system  of  the  invention; 
Fig.  4  is  a  conceptual  illustration  showing  an 
example  of  transfer  of  ATM  cell  of  a  service 
data  unit  in  the  ATM  communication  system  of 
Fig.  1; 
Figs  5(a)  and  5(b)  are  block  diagrams  respec- 
tively  showing  constructions  of  a  transmitting 
terminal  and  a  receiving  terminal  in  Fig.  1; 
Fig.  6  is  a  block  diagram  showing  an  example  of 
an  internal  structure  of  an  ATM  switch  and  a 
routing  controller  in  Fig.  1; 
Figs.  7(a)  ~  7(c)  are  concptual  illustrations 
showing  another  registration  method  of  the  IP 
address;  and 
Fig.  8  is  a  conceptual  illustration  showing  a 
typical  transfer  method  for  the  service  data  unit 
employing  the  ATM  cell. 
The  preferred  embodiment  of  the  present  in- 

vention  will  be  discussed  hereinafter  with  reference 
to  the  accompanying  drawings.  Fig.  1  is  a  block 
diagram  showing  a  construction  of  one  embodi- 
ment  of  an  ATM  communication  system  in  accor- 
dance  with  the  present  invention.  The  shown  em- 
bodiment  of  the  ATM  communication  system  in- 
cludes  an  ATM  switching  system  (ATM  system) 
comprising  a  transmitting  terminal  1  as  a  transmit- 
ting  device,  an  ATM  switch  2  and  a  routing  control- 
ler  3,  and  a  receiving  terminal  4  as  a  receiver 
device. 

In  the  shown  embodiment,  the  ATM  switch  2 
has  four  ports  PN1  ~  PN4  at  an  input  port  side  (IN 
side)  and  four  ports  PN1  ~  PN4  at  an  output  port 
side  (OUT  side).  The  ATM  switch  2  is  controlled  by 
the  routing  controller  3  for  establishing  routing  con- 
nection  between  respective  inlet  ports  and  outlet 
ports. 

It  should  be  appreciated  that  other  transmitting 
terminals  and  receiving  terminals  other  than  the 
transmitting  terminal  1  and  the  receiving  terminal  4, 
are  connected  to  respective  ports  of  the  ATM 
switch  2.  In  the  transmitting  terminal  1,  a  vacant 
VCI  table  11,  and  a  VCI-IP  (internet  protocol)  ad- 
dress  table  12  are  provided.  On  the  other  hand,  in 
the  receiving  terminal  4,  a  VCI-IP  address  table  41 
is  provided.  Also,  in  the  routing  controller  3,  a 
routing  table  31  is  provided.  Detailed  discussion 
will  be  given  later. 

In  the  shown  embodiment,  the  following  discus- 
sion  will  be  given  in  connection  with  a  communica- 
tion  from  the  transmitting  terminal  1  connected  to 
the  port  PN2  at  the  input  port  side  to  the  receiver 
terminal  43  connected  to  the  port  PN4  at  the  output 
port  side. 

At  first,  the  internal  structures  of  respective 
components  in  Fig.  1  will  be  discussed.  Initially, 
the  internal  structures  and  operations  of  the  trans- 
mitting  terminal  1  and  the  receiving  terminal  4  are 

discussed  with  reference  to  Figs.  5(a)  and  5(b). 
Fig,  5(a)  is  a  block  diagram  showing  an  example 
of  the  internal  structure  of  the  transmitting  terminal 
1,  in  which  the  transmitting  terminal  1  includes  a 

5  buffer  15  for  temporarily  storing  a  data  to  be  trans- 
mitted,  i.e.  a  service  data  unit  (SDU),  a  cell  assem- 
bling  means  14  for  dividing  the  data  stored  in  the 
buffer  15  and  assembling  fixed  length  cells.  The 
transmitting  terminal  1  further  includes  a  processor 

io  13  for  adding  VCI  or  AD  for  the  header  portions  of 
respective  cells  after  assembling  the  cells,  the  va- 
cant  VCI  table  11  indicating  VCs  currently  not 
used,  and  the  VCI-IP  address  table  12  indicating 
correspondence  between  the  currently  used  VC 

is  and  the  IP  address  of  distant  user  on  communica- 
tion. 

With  the  construction  set  forth  above,  the  ser- 
vice  data  unit  stored  in  the  buffer  15  is  supplied  to 
the  cell  assembling  means  14  and  thus  divided  into 

20  the  fixed  length  cells.  Then,  the  processor  13  reads 
out  the  IP  address  and  set  an  identification  bit  AD 
of  the  cell  containing  the  read  out  IP  address.  Also, 
the  processor  13  makes  reference  to  the  VCI-IP 
address  table  12  on  the  basis  of  the  read  out  IP 

25  address  of  the  distant  terminal  to  make  a  call. 
When  the  IP  address  has  already  been  registered 
in  the  table  12,  the  corresponding  VCI  is  written  in 
the  headers  of  respective  cells.  On  the  other  hand, 
if  the  IP  address  is  not  registered,  a  vacant  VC,  i.e. 

30  the  VC  which  is  not  currently  used,  is  selected 
from  the  vacant  VCI  table  11  to  register  in  the  VCI- 
IP  table  12.  Thereafter,  the  VCI  is  written  in  the 
headers  of  respective  cells.  Each  cell  is  supplied  to 
the  input  port  of  the  ATM  switch  in  order. 

35  Here,  in  the  foregoing  operation,  further  discus- 
sion  will  be  given  for  variation  of  content  of  reg- 
istration  of  the  vacant  VCI  table  11  and  the  VCI-IP 
address  table  12  when  the  read  out  IP  address  has 
not  been  registered  in  the  VCI-IP  address  table  12. 

40  Fig.  2(a)  is  a  conceptual  diagrammatic  illustration 
showing  an  example  of  variation  of  the  content  of 
registration  of  the  vacant  VCI  table  11  and  the  VCI- 
IP  address  table  12. 

In  Fig.  2(a),  "2"  and  "3"  are  registered  in  the 
45  upper  side  vacant  VCI  table  11,  and  correspon- 

dence  between  VCI  "1"  and  IP  address  "110"  and 
correspondence  between  VCI  "5"  and  IP  address 
"013"  are  registered  in  the  VCI-IP  address  table 
12.  When  the  processor  13  makes  reference  to  the 

50  vacant  VCI  table  11,  the  VCI  "2"  which  is  currently 
not  used  can  be  selected.  Then,  the  VCI  "2"  can 
be  corresponded  to  an  IP  address  "123"  of  the 
distant  receiver  terminal  4  and  registered  in  the 
VCI-IP  address  table  12. 

55  The  lower  side  of  Fig.  2(a)  shows  the  vacant 
VCI  table  11  and  the  VCI-IP  address  table  12  after 
modification.  As  can  be  seen,  the  correspondence 
between  VCI  "2"  and  the  IP  address  "123"  is 

3 
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registered.  By  this,  the  VCI  "2"  becomes  occupied 
state  and  thus  eliminated  from  the  vacant  VCI  table 
11.  Therefore,  in  the  vacant  VCI  table  11,  only  VCI 
"3"  is  remained. 

On  the  other  hand,  Fig.  5(b)  shows  the  internal 
structure  of  the  receiving  terminal  4.  In  Fig.  5(b), 
the  receiving  terminal  4  includes  a  cell  disassem- 
bling  means  44  for  disassembling  the  cells  and 
restoring  the  service  data  unit,  a  buffer  45,  the  VCI- 
IP  address  table  41  indicating  the  correspondence 
between  the  received  IP  address  of  the  transmis- 
sion  side  terminal  and  the  VCI,  and  a  processor  43 
for  performing  writing  process  for  the  table  41. 

In  the  construction  set  forth  above,  the  cells 
supplied  from  the  output  port  of  the  ATM  switch 
are  input  to  the  cell  disassembling  means  44. 
Then,  the  payload  portion  of  respective  cells  are 
fed  to  the  buffer  45  in  order  and  accumulated 
therein.  By  this,  the  original  service  data  unit  can 
be  restored  by  interconnecting  the  payloads  accu- 
mulated  in  the  buffer  45.  In  conjunction  therewith, 
the  processor  43  reads  out  the  IP  address  from  the 
cell  and  writes  the  correspondence  between  the 
read  out  IP  address  and  the  VCI  in  the  VCI-IP 
address  table  41  for  registration. 

When  the  read  out  IP  address  has  not  been 
registered  in  the  VCI-IP  address  table  41,  the  VCI- 
IP  address  table  41  is  updated  in  the  manner  as 
illustratively  discussed  hereinafter.  Fig.  2(b)  is  a 
conceptual  illustration  showing  an  example  of  vari- 
ation  of  the  content  of  registration  in  the  VCI-IP 
address  table  41. 

In  the  upper  side  VCI-IP  address  table  41  in 
Fig.  2(b),  the  correspondence  between  VCI  "3" 
and  the  IP  address  "101",  and  the  correspondence 
between  VCI  "2"  and  the  IP  address  "211"  are 
stored.  Here,  by  communication  from  the  transmit- 
ting  terminal  via  the  ATM  switch,  new  correspon- 
dence  between  the  VCI  and  the  IP  address  is 
registered  in  the  VCI-I  address  table  41.  The  lower 
table  in  Fig.  2(b)  shows  addition  of  the  correspon- 
dence  between  VCI  "1"  and  the  IP  address  "210" 
of  the  transmitting  terminal  1. 

Next,  the  internal  structure  and  the  operation  of 
the  ATM  switch  and  the  routing  controller  will  be 
discussed.  Fig.  6  is  a  block  diagram  showing  the 
internal  structure  of  the  ATM  switch  2  and  the 
routing  controller  3  in  Fig.  1,  in  which  the  like 
reference  numerals  represent  like  elements. 

In  Fig.  6,  the  ATM  switch  2  comprises  input 
buffers  21  and  22  provided  corresponding  to  re- 
spective  input  ports,  output  buffers  23  and  24  pro- 
vided  corresponding  to  respective  output  ports  and 
a  switching  circuit  20  forming  connection  switches 
between  respective  input  and  output  buffers.  On 
the  other  hand,  the  routing  controller  3  includes  the 
routing  table  31  for  registering  correspondence  be- 
tween  the  input  port  and  the  output  port  of  the 

ATM  switch  2,  a  read/write  control  circuit  32  for 
identification  of  the  output  port  and  assigning  VCI 
at  the  output  port  according  to  the  content  of 
registration  in  the  routing  table  31,  and  a  processor 

5  33  for  determining  the  output  port  on  the  basis  of 
the  IP  address  of  the  distant  terminal  to  be  called 
and  select  the  vacant  VCI  at  the  output  port  for 
registering  in  the  routing  table  31. 

With  the  construction  set  forth  above,  the  input 
io  buffer  stores  the  data  from  the  transmitting  terminal 

1  per  cell.  Then,  the  read/write  control  circuit  32 
read  out  the  VCI  of  the  cell  in  the  input  buffer  and 
performs  identification  of  the  output  port  and  as- 
signment  of  the  VCI  at  the  output  port  according  to 

is  the  content  of  registration  in  the  routing  table  31  - 
(later-mentioned  path  ©)in  Fig.  1). 

When  registration  is  not  found  in  the  routing 
table  31,  the  fact  is  noticed  to  the  processor  33. 
Then,  the  processor  33  determines  the  output  port 

20  on  the  basis  of  the  IP  address  of  the  distant  termi- 
nal  to  be  called  and  select  one  of  the  vacant  VCI  at 
the  output  port  to  register  as  the  VCI  (later-men- 
tioned  paths  ©  and  (2)  of  Fig.  1). 

From  the  output  buffer,  respective  cells  are 
25  supplied  to  the  receiving  terminal  4  after  assigning 

the  VCI  corresponding  to  the  output  port. 
Here,  discussion  will  be  given  for  variation  of 

the  content  of  registration  in  the  routing  table  31 
when  the  registration  is  not  found.  Fig.  2(c)  shows 

30  an  example  of  variation  of  the  content  of  registra- 
tion. 

In  the  left  side  routing  table  31  in  Fig.  2(c), 
there  are  registrations  indicating  the  facts  that 
"PN1  "  and  VCI  "4"  of  the  input  port  (IN)  cor- 

35  respond  to  "PN3"  and  VCI  "2"  of  the  output  port 
(OUT);  and  "PN3"  and  VCI  "1  "  of  the  input  port 
correspond  to  "PN1  "  and  VCI  "6"  of  the  output 
port.  Here,  by  communication  from  the  transmitting 
terminal,  additional  registration  is  made  for  the  fact 

40  that  "PN2"  and  VCI  "2"  of  the  input  port  cor- 
responds  to  "PN4"  and  VCI  "2"  of  the  output  port. 
This  is  illustrated  in  the  right  side  routing  table  31 
in  Fig.  2(c). 

As  set  forth,  the  transmitting  terminal  1  is  pro- 
45  vided  the  function  for  dividing  the  data  to  be  trans- 

mitted,  i.e.  a  packet  frame  or  service  data  unit 
(SDU)  into  one  or  more  ATM  cells.  Fig.  4  dia- 
grammatically  shows  the  manner  of  dividing  of  the 
data  and  assembling  the  cells  to  be  performed  by 

50  the  transmitting  terminal  1.  Namely,  in  Fig.  4,  as- 
suming  that  the  original  service  data  unit  is  con- 
sisted  of  a  SDU  header  (header  portion)  and  a  SDU 
payload  (information  portion),  the  transmitting  ter- 
minal  1  performs  a  process  for  dividing  the  service 

55  data  unit  into  a  plurality  of  cells  and  adding  the 
distant  user  address,  such  as  the  IP  address  of  the 
distant  user,  to  the  headers  of  the  cells,  as  shown 
in  Fig.  4(a).  Then,  among  a  plurality  of  ATM  cells, 

4 
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a  process  for  setting  (AD  =  1)  the  identification  bit 
AD  for  the  cell  containing  the  IP  address. 

Here,  as  shown  by  hatched  area  in  Fig.  3,  the 
identification  AD  may  be  defined  in  5  octets  of  cell 
header  in  the  cell  format  (Fig.  3(a)),  or,  in  the 
alternative,  may  be  defined  in  the  payload  header 
in  the  48  octets  cell  (Fig.  3(b)).  For  the  cells  not 
including  the  IP  address,  the  identification  bit  AD 
will  not  be  set  (AD  =  0). 

It  should  be  noted  that,  in  Figs.  3(a)  and  3(b), 
GFC  represents  a  general  flow  control,  VPI  repre- 
sents  a  virtual  path  ID,  the  VCI  represents  the 
virtual  connection  ID,  HEC  represents  a  header 
error  control. 

Returning  to  Fig.  4,  each  cell  assigned  VCI  "2" 
(Fig.  4(a))  is  input  to  the  input  port  PN2  of  the 
ATM  switch  2.  In  the  ATM  switch  2,  the  header 
portion  is  re-written  and  output  to  the  output  port 
PN4  as  the  cell  assigned  VCI  "1  "  as  shown  in  Fig. 
4(b).  The  cells  thus  output  to  the  output  port  PN4 
is  transmitted  to  the  receiving  terminal  4. 

It  should  be  appreciated  that  the  SDU  header 
of  the  service  data  unit  contains  the  IP  address 
consisted  of  a  calling  party  IP  address  indicative  of 
the  transmitting  terminal  and  a  destination  IP  ad- 
dress  indicative  of  the  receiving  terminal.  Routing 
are  determined  on  the  basis  of  these  addresses. 

Returning  to  Fig.  1,  in  the  communication  sys- 
tem  constructed  as  set  forth  above,  the  transmitting 
terminal  1  initially  searches  the  vacant  VCI  table  11 
to  obtain  the  vacant  VCI  =  2  at  the  occurrence  of 
SDU  for  which  the  VC  is  not  set.  Then,  the  pair  of 
the  VCI  "2"  and  the  IP  address  "123"  of  the 
receiving  terminal  4  are  written  in  the  VCI-IP  ad- 
dress  table  12.  Second  and  subsequent  cells  are 
also  assembled  as  VCI  =  2  as  shown  in  Fig.  4(a). 
However,  since  the  second  and  subsequent  cells 
do  not  contain  the  IP  address  information,  the 
identification  bit  AD  thereof  are  set  to  zero. 

At  the  input  port  PN2  of  the  ATM  switch  2, 
since  the  route  for  the  VCI  =  2  is  not  yet  set,  the 
non-routed  cells  are  connected  to  the  routing  con- 
troller  3  (©  of  Fig.  1).  The  routing  controller  3  then 
checks  the  destination  IP  address  to  select  the 
output  port  PN4  and  assigns  the  vacant  VCI  =  1  ( 

(2)  of  Fig.  1).  Subsequently,  by  the  routing  table  31, 
for  the  VCI  =  2  of  the  input  port  PN2,  the  VCI  =  1 
of  the  output  port  PN4  is  assigned.  Therefore,  the 
cell  arrive  to  the  receiver  terminal  4  as  cell  of  VCI 
=  1  .  The  second  and  subsequent  cells  are  directly 
transferred  from  the  input  port  PN2  to  the  output 
port  PN4  without  passing  through  the  routing  con- 
troller  3  since  the  path  has  already  been  set  in  the 
routing  table  31  (©  of  Fig.  1). 

The  receiving  terminal  4  registers  the  VC  =  1 
as  new  VC  in  the  own  VCI-IP  address  table.  It 
should  be  appreciated  that  the  IP  address  informa- 
tion  is  set  as  the  SDU  header  with  not  only  the 

destination  IP  address,  i.e.  the  IP  address  "123"  of 
the  receiving  terminal  4  but  also  the  address  "210" 
indicating  the  transmitting  terminal  1.  Therefore,  as 
shown  in  Fig.  2(b),  the  VCI-IP  address  table  41  in 

5  the  receiving  terminal  4  is  consisted  of  the  cor- 
respondence  of  the  IP  address  of  the  transmitting 
terminal  1  and  the  VCI.  The  VCI-IP  address  table 
may  be  expanded  to  include  correspondence  be- 
tween  the  VCI,  the  IP  address  of  the  calling  party 

io  and  the  destination  IP  address,  Also,  the  routing 
table  31  in  the  routing  controller  3,  not  only  the 
correspondence  between  the  PN  numbers  of  the 
input  and  output  ports  and  the  VCI,  the  calling 
party  IP  address  and  the  destination  IP  address 

is  may  be  stored. 
When  the  set  VC  is  maintained  without  elimi- 

nating,  the  leading  cell  of  the  service  data  unit 
having  AD  =  1  can  pass  the  path  illustrated  by  ©  
of  Fig.  1. 

20  In  the  foregoing  description,  when  the  VC  is 
not  set,  only  cell  of  AD  =  1  passes  the  path  of  ©  
-►  (2)  of  Fig.  1  and  other  cells  pass  the  path  © .  
However,  it  is  possible  to  perform  process  per  a 
variable  length  service  data  unit  as  shown  in  Fig.  4 

25  for  updating  the  routing  table  when  the  VC  is  not 
set.  Namely,  at  the  input  port  PN2,  when  the  cell, 
for  which  the  VC  is  not  yet  set,  arrives,  the  cells 
are  supplied  to  the  routing  controller  3  irrespective 
whether  AD  =  1  or  not.  Then,  ATM  adaptation 

30  process  is  performed  by  the  routing  controller  3  to 
restore  the  variable  length  service  data  unit,  to 
determine  the  route  and  to  assign  the  VCI  on  the 
basis  of  the  IP  address  information  contained  in  the 
header  of  the  service  data  unit.  In  this  case,  all 

35  cells  forming  the  first  service  data  unit  pass  the 
path  of  ©  -  ©  of  Fig.  1. 

It  should  be  appreciated  that  although  the  fore- 
going  embodiment  performs  setting  of  VC  upon 
transfer  of  the  service  data  unit,  it  is  possible  to 

40  define  the  IP  address  transferring  cell  indepen- 
dently  of  transfer  of  the  service  data  unit.  This 
method  is  illustrated  in  Fig.  7. 

Namely,  as  shown  in  Fig.  7(c),  by  setting  "1  " 
for  the  identification  bit  AD  of  the  cell  header 

45  portion,  the  IP  address  transferring  cell  is  identified. 
Then,  independently  of  data  transfer,  IP  address 
pair  (destination  IP  address  and  calling  party  IP 
address)  is  transferred  for  setting  the  VC. 

Here,  in  order  to  transfer  the  IP  address  pair 
50  independently  of  the  data  transfer,  a  transmitting 

timing  becomes  important.  As  shown  in  Fig.  7(a), 
the  IP  address  pair  may  be  transmitted  at  every 
given  interval  T0.  Alternatively,  as  shown  in  Fig.  7- 
(b),  the  IP  address  pair  may  be  transmitted  when  a 

55  period  where  no  data  is  transmitted,  exceeds  a 
given  period  Ti  .  It  should  be  noted  that,  in  Figs.  7- 
(a)  and  7(b),  arrows  represent  IP  address  pair 
transferring  cells  and  hatched  portions  represent 

5 
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normal  data  transferring  period  on  the  normal  cell 
base. 

In  addition,  various  methods  may  be  employed 
in  canceling  the  set  VCI  or  for  restoring  the  past 
set  VCI.  Namely,  the  VCI  may  be  canceled  per 
service  data  unit  when  absence  of  cell  transmission 
is  maintained  for  a  predetermined  period  of  time. 
On  the  other  hand,  the  VCI  may  be  restored  by 
means  of  a  special  cell  or  so  forth. 

The  address  information  should  not  be  speci- 
fied  to  the  IP  address,  but  can  be  known  ISDN 
address,  MAC  (media  access  control)  address,  or 
any  other  address  information  which  can  specify 
the  terminal  or  host. 

As  set  forth  above,  according  to  the  present 
invention,  without  employing  the  outband  signaling, 
switching  of  the  VC  can  be  realized.  Therefore,  the 
ATM  communication  system  with  minimized  delay 
period  and  high  through  put  can  be  realized. 

Also,  different  from  PVC,  since  the  correspond- 
ing  table  of  the  VC  and  the  routing  is  not  required 
to  input  upon  establishing  of  the  system,  com- 
plicated  operation  is  not  required.  Also,  the  system 
can  be  operated  with  minimized  occurrence  of  er- 
ror.  Furthermore,  the  ATM  communication  system 
thus  constructed  holed  high  expendability. 

Although  the  invention  has  been  illustrated  and 
described  with  respect  to  exemplary  embodiment 
thereof,  it  should  be  understood  by  those  skilled  in 
the  art  that  the  foregoing  and  various  other 
changes,  omissions  and  additions  may  be  made 
therein  and  thereto,  without  departing  from  the  spir- 
it  and  scope  of  the  present  invention.  Therefore, 
the  present  invention  should  not  be  understood  as 
limited  to  the  specific  embodiment  set  out  above 
but  to  include  all  possible  embodiments  which  can 
be  embodies  within  a  scope  encompassed  and 
equivalents  thereof  with  respect  to  the  feature  set 
out  in  the  appended  claims. 

Claims 

1.  A  communication  system  performing  an  asyn- 
chronous  transfer  mode  communication  em- 
ploying  a  fixed  length  cell,  comprising: 

a  vacant  virtual  connection  table  indicating 
a  value  of  not  used  virtual  connection; 

retrieving  means  for  retrieving  the  value  of 
the  not  used  virtual  connection  from  said  va- 
cant  virtual  connection  table  in  response  to  a 
transmission  demand;  and 

transmitting  means  for  setting  the  retrieved 
value  of  the  virtual  connection  as  a  virtual 
connection  identification  of  said  cell  and  per- 
forming  transmission  with  adding  address  in- 
formation  specifying  destination  to  said  cell. 

2.  A  communication  system  as  set  forth  in  claim 
1,  which  further  comprises: 

a  switching  system  including  means  for 
determining  routing  from  said  transmitting 

5  means  to  the  destination  on  the  basis  of  said 
address  information  and  a  routing  table  for 
storing  the  determined  routing;  and 

receiving  means  for  receiving  data  from 
said  transmitting  means  through  said  routing 

io  determined  by  said  switching  system. 

3.  A  communication  system  as  set  forth  in  claim 
1  or  2,  wherein  said  transmitting  means  per- 
forms  transmission  with  adding  a  calling  party 

is  information  for  specifying  own  terminal  to  said 
cell. 

4.  A  communication  system  as  set  forth  in  claim 
1  ,  2  or  3  wherein  said  transmitting  means  adds 

20  an  identification  information  for  the  cell,  to 
which  said  address  information  is  added. 

5.  A  communication  system  as  set  forth  in  claim 
2,  3  or  4  wherein  said  receiving  means  in- 

25  eludes  a  table  for  establishing  correspondence 
between  said  calling  party  information  and  the 
value  of  virtual  connection  of  the  calling  party. 

6.  A  communication  system  as  set  forth  in  any 
30  one  of  claims  2  to  5,  wherein  said  switching 

system  includes  setting  means  for  setting  the 
content  of  said  routing  table  in  response  to  an 
external  setting  command. 

35  7.  A  communication  system  as  set  forth  in  claim 
6,  wherein  said  calling  party  further  include 
setting  command  transmitting  means  for  trans- 
mitting  said  setting  command  at  every  given 
interval. 

40 
8.  A  communication  system  as  set  forth  in  claim 

6,  wherein  said  calling  party  further  include 
setting  command  transmitting  means  for  trans- 
mitting  said  setting  command  when  data  trans- 

45  fer  is  not  performed  within  a  given  period. 

50 

55 
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