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(57)  A  data  compressing  means  compresses  infor- 
mation  data  inputted  through  an  inputting  means  and  an 
input  buffer  means  temporarily  stores  the  compressed 
data  compressed  by  means  of  the  data  compressing 
means.  A  recording  and  reproducing  means  records  the 
compressed  data  read  out  from  the  input  buffer  means 
on  a  recording  medium  and  reproduces  the  compressed 
data  recorded  on  the  recording  medium.  An  output  buffer 
means  temporarily  stores  the  compressed  data  repro- 
duced  by  means  of  the  recording  and  reproducing 
means  and  a  data  expanding  means  expands  the  com- 
pressed  data  read  out  from  the  output  buffer  means.  An 
outputting  means  outputs  the  data  expanded  by  means 
of  the  expanding  means.  While  a  set  of  information  data 
is  being  recorded  in  an  information  data  file,  therefore, 
the  data  which  have  been  recorded  in  the  same  file,  for 
example,  several  to  several  tens  minutes  before  can  be 
reproduced  without  interrupting  the  recording. 
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Description 

Technical  Field 

This  invention  relates  to  an  information  data  record-  5 
ing/reproducing  apparatus  adapted  for  recording  infor- 
mation  data  from  an  information  data  input  unit  to 
reproduce  the  recorded  information  data  to  output  repro- 
duced  data  to  an  information  data  output  unit,  and  an 
information  data  processing  system  provided  with  such  n 
information  data  recording/reproducing  unit. 

Background  Art 

Hitherto,  in  supplying,  upon  occasion,  a  plurality  of  n 
information  data  recorded  by  a  plurality  of  input  units  to 
plural  viewers  (viewing  and  listening  persons)  through  a 
plurality  of  output  units,  reproducing  units  were  required 
every  plural  viewers. 

If  information  data  is,  e.g.,  video  data,  video  tape  2t 
recorders  54  were  required  as  shown  in  FIG.  1  for  plural 
viewers.  For  example,  video  signals  obtained  through  a 
satellite  antenna  51  were  recorded  onto  a  video  tape  53 
by  means  of  a  video  tape  recorder  52  for  input  to  supply, 
upon  occasion,  such  video  tape  53  on  which  those  video  2t 
signals  are  recorded  to  viewers  by  means  of  video  tape 
recorders  54  for  output  dedicated  to  the  viewers.  More- 
over,  the  case  where,  e.g.,  video  signals  imaged  (taken) 
by  a  camera  55  for  studio  are  recorded  by  means  of  a 
video  tape  recorder  56  for  input  to  provide,  upon  occa-  3< 
sion,  those  video  signals,  and/or  the  case  where  video 
signals  imaged  (taken)  by  using  a  portable  compact 
camera  integrated  type  video  tape  recorder  57  at  outdoor 
place  are  supplied  upon  occasion  are  also  similar  to  the 
above.  3t 

Meanwhile,  as  shown  in  FIG.  1  ,  in  the  video  data 
recording/reproducing  system  in  which  input  video  tape 
recorders  52  and  56,  and  output  video  tape  recorders  54 
are  used  to  send  out  recorded  video  signals  to  viewers, 
as  occasion  demands,  various  problems  were  arisen  4t 
resulting  from  the  fact  that  the  recording  medium  is  video 
tape  53. 

Initially,  in  the  case  where  a  set  (cluster  or  bundle) 
of  video  signals  are  assumed  to  be  called  video  data  file, 
when  such  one  video  data  file  is  being  recorded,  it  was  * 
difficult  to  reproduce,  without  interrupting  recording  of 
the  entirety  of  the  video  data  file,  the  portion  recorded 
earlier  by  several  ten  minutes  within  the  video  data  file. 

Moreover,  it  was  impossible  to  supply  one  video  data 
file  to  plural  viewers  under  the  state  shifted  by  small  time  5< 
differences.  To  realize  this,  it  was  necessary  to  prepare 
plural  video  tapes  on  which  corresponding  video  data  file 
is  copied  and  recorded. 

Further,  it  was  impossible  to  reproduce  a  plurality  of 
video  data  files  within  the  same  video  tape  without  inter-  si 
ruption  in  an  arbitrary  order  that  viewers  desire.  To  real- 
ize  this,  it  was  necessary  to  prepare  a  video  tape  on 
which  plural  video  data  files  are  recorded  in  an  arbitrary 
order  that  viewers  desire. 

Further,  it  was  impossible  to  reproduce,  without 
interruption,  plural  video  data  files  with  respect  to  differ- 
ent  video  tapes. 

Further,  in  the  above-mentioned  video  data  record- 
ing  system,  video  data  from  respective  dedicated  input 
units  are  recorded  by  a  single  recording  unit  and  is  repro- 
duced  by  a  single  reproducing  unit  for  a  single  viewer. 
Recording/reproduction  operations  of  plural  channels 
were  not  carried  out  by  a  single  recording/reproducing 
unit.  For  this  reason,  first  of  all,  there  resulted  high  cost 
in  construction  of  the  system. 

This  invention  has  been  made  in  view  of  the  above- 
described  actual  circumstances,  and  its  object  is  to  pro- 
vide  an  information  data  recording/reproducing  appara- 
tus  and  an  information  data  processing  system  which  are 
capable  of  reproducing  the  portion  recorded  earlier  by, 
e.g.,  several  minutes  to  several  ten  minutes  within  the 
same  data  file  in  the  state  where  interruption  of  recording 
of  the  entirety  of  the  data  file  is  caused  to  be  unneces- 
sary. 

Another  object  of  this  invention  is  to  provide  an  infor- 
mation  data  recording/reproducing  apparatus  and  an 
information  data  processing  system  which  can  supply 
the  same  data  file  to  plural  viewers  in  the  state  shifted  by 
arbitrary  time  differences. 

A  further  object  of  this  invention  is  to  provide  an  infor- 
mation  data  recording/reproducing  apparatus  and  an 
information  data  processing  system  which  can  make 
time-division  recording/reproduction  of  plural  channels. 

Disclosure  of  the  Invention 

An  information  data  recording/reproducing  appara- 
tus  according  to  this  invention  comprises:  input  means 
adapted  so  that  information  data  are  continuously  input- 
ted  thereto;  data  compressing  means  for  compressing 
information  data  inputted  from  the  input  means  to  obtain 
compressed  data;  input  buffer  means  for  temporarily 
storing  the  compressed  data  obtained  by  the  data  com- 
pressing  means;  recording/reproducing  means  for 
recording  the  compressed  data  read  out  from  the  input 
buffer  means  onto  a  recording  medium,  and  reproducing 
the  compressed  data  recorded  on  the  recording  medium; 
output  buffer  means  for  temporarily  storing  the  com- 
pressed  data  reproduced  by  the  recording/reproducing 
means;  data  expanding  means  for  expanding  the  com- 
pressed  data  read  out  from  the  output  buffer  means;  out- 
put  means  for  outputting  data  expanded  by  the 
expanding  means;  and  control  means  for  controlling 
read-out  timing  of  the  compressed  data  from  the  input 
buffer  means,  read-out  timing  of  the  compressed  data 
from  the  output  buffer  means,  and  operations  of  record- 
ing  and  reproduction  of  the  compressed  data  by  the 
recording/reproducing  means  so  that  recording  onto  the 
recording  medium  of  the  compressed  data  and  repro- 
duction  from  the  recording  medium  by  the  record- 
ing/reproducing  means  are  carried  out  in  a  time 
divisional  manner,  and  the  information  data  are  continu- 
ously  outputted  from  the  output  means. 
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The  information  data  recording/reproducing  appara- 
tus  is  such  that  the  recording/reproducing  means  is  com- 
posed  of  a  plurality  of  recording/reproducing  circuits  for 
recording/reproducing  the  compressed  data,  and 
includes  dividing  means  for  dividing  the  compressed  5 
data  compressed  by  the  compressing  means  in  corre- 
spondence  with  the  plurality  of  recording/reproducing 
circuits. 

Moreover,  the  information  data  recording/reproduc- 
ing  apparatus  further  includes  error  correction  code  add-  10 
ing  means  for  adding  error  correction  code  to  the 
compressed  data  thus  to  allow  at  least  one  of  the  plurality 
of  recording/reproducing  circuits  to  record/reproduce 
only  the  error  correction  code. 

Further,  the  input  means  of  the  information  data  is 
recording/reproducing  apparatus  is  composed  of  a  plu- 
rality  of  interface  circuits,  the  data  compressing  means 
is  composed  of  a  plurality  of  compressing  circuits  for 
respectively  compressing  the  information  data  inputted 
through  the  plurality  of  interface  circuits;  the  input  buffer  20 
means  is  composed  of  a  plurality  of  input  buffer  circuits 
for  respectively  storing  the  compressed  data  com- 
pressed  at  the  plurality  of  compressing  circuits;  the 
recording/reproducing  means  is  composed  of  a  plurality 
of  recording/reproducing  circuits  for  recording/reproduc-  25 
ing  the  compressed  data;  and  the  output  buffer  means 
is  composed  of  a  plurality  of  output  buffer  circuits  for 
respectively  temporarily  storing  the  compressed  data 
reproduced  at  the  plurality  of  recording/reproducing  cir- 
cuits;  and  the  apparatus  further  includes  distribution  30 
gathering  means  connected  between  the  plurality  of 
input  buffer  circuits  and  the  plurality  of  output  buffer  cir- 
cuits  and  the  plurality  of  recording/reproducing  circuits, 
operative  to  divide  the  compressed  data  supplied  from 
one  of  the  plurality  of  input  buffer  circuits  to  supply  them  35 
to  the  plurality  of  recording/reproducing  circuits,  and  to 
gather  compressed  data  respectively  reproduced  from 
the  plurality  of  recording/reproducing  circuits  to  supply 
the  gathered  data  to  one  of  the  plurality  of  output  buffer 
circuits.  40 

Further,  the  recording/reproducing  circuit  of  the 
information  data  recording/reproducing  apparatus  is  a 
disc  unit  adapted  for  recording  the  compressed  data  onto 
a  disc  shaped  recording  medium,  and  reproducing  the 
compressed  data  from  the  disc-shaped  recording  45 
medium. 

In  addition,  the  information  data  recording/reproduc- 
ing  apparatus  may  be  used  under  the  state  where  the 
input  means  and  the  output  means,  the  data  compress- 
ing  means  and  the  data  expanding  means,  and  the  input  so 
buffer  means  and  the  output  buffer  means  are  respec- 
tively  selectively  replaced  each  other. 

An  information  data  processing  system  according  to 
this  invention  comprises:  at  least  one  information  data 
input  unit  for  generating  information  data;  at  least  one  55 
information  data  output  unit;  and  an  information  data 
recording/reproducing  unit  including  data  compressing 
means  for  compressing  the  information  data  supplied 
from  the  information  data  input  unit  to  obtain  compressed 

data,  input  buffer  means  for  temporarily  storing  the  com- 
pressed  data  obtained  by  the  data  compressing  means, 
recording/reproducing  means  for  recording  the  com- 
pressed  data  read  out  from  the  input  buffer  means  onto 
a  recording  medium,  and  reproducing  the  compressed 
data  recorded  on  the  recording  medium,  output  buffer 
means  for  temporarily  storing  the  compressed  data 
reproduced  by  the  recording/reproducing  means,  data 
expanding  means  for  expanding  the  compressed  data 
read  out  from  the  output  buffer  means,  and  control 
means  for  controlling  read-out  timing  of  the  compressed 
data  from  the  input  buffer  means,  read-out  timing  of  the 
compressed  data  from  the  output  buffer,  operations  of 
recording  and  reproduction  of  the  compressed  data  by 
the  recording/reproducing  means  so  that  recording  onto 
the  recording  medium  of  the  compressed  data  and  repro- 
duction  from  the  recording  medium  by  the  record- 
ing/reproducing  means  are  carried  out  in  a  time- 
divisional  manner,  and  the  information  data  are  continu- 
ously  outputted  with  respect  to  the  output  unit. 

Moreover,  another  information  data  processing  sys- 
tem  according  to  this  invention  comprises:  at  least  one 
information  data  input  unit  for  generating  information 
data;  a  data  compressing  unit  for  compressing  the  infor- 
mation  data  supplied  from  the  information  data  input  unit 
to  obtain  compressed  data;  an  information  data  record- 
ing/reproducing  unit  comprising  input  buffer  means  for 
temporarily  storing  the  compressed  data  obtained  by  the 
data  compressing  unit,  recording/reproducing  means  for 
recording  the  compressed  data  read  out  from  the  input 
buffer  means  onto  a  recording  medium  and  reproducing 
the  compressed  data  recorded  on  the  recording/repro- 
ducing  means,  output  buffer  means  for  temporarily  stor- 
ing  the  compressed  data  reproduced  by  the 
recording/reproducing  means,  and  control  means  for 
controlling  read-out  timing  of  the  compressed  data  from 
the  input  buffer  means,  read-out  timing  of  the  com- 
pressed  data  from  the  output  buffer  and  operations  of 
recording  and  reproduction  of  the  compressed  data  by 
the  recording/reproducing  means  so  that  recording  onto 
the  recording  medium  of  the  compressed  data  and  repro- 
duction  from  the  recording  medium  by  the  record- 
ing/reproducing  means  are  carried  out  in  a  time 
divisional  manner,  and  the  information  data  are  continu- 
ously  outputted  with  respect  to  at  least  one  information 
data  output  unit  described  below  through  a  data  expand- 
ing  unit  described  below;  the  data  expanding  unit  for 
expanding  the  compressed  data  outputted  from  the  infor- 
mation  data  recording/reproducing  unit;  and  the  informa- 
tion  data  output  unit  for  outputting  data  expanded  by  the 
data  expanding  unit. 

The  recording/reproducing  means  of  the  information 
data  recording/reproducing  unit  that  the  above-men- 
tioned  another  information  data  processing  system  com- 
prises  is  composed  of  a  plurality  of 
recording/reproducing  circuits  for  recording/reproducing 
the  compressed  data,  and  dividing  means  for  dividing  the 
compressed  data  in  correspondence  with  the  plurality  of 
recording/reproducing  circuits. 

3 
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Moreover,  the  information  data  recording/reproduc- 
ing  unit  that  the  above-mentioned  another  information 
data  processing  system  comprises  further  includes  error 
correction  code  adding  means  for  adding  error  correction 
code  to  the  compressed  data,  wherein  at  least  one  of  the 
plurality  of  recording/reproducing  circuits  records/repro- 
duces  only  the  error  correction  code. 

Further,  the  data  compressing  unit  that  the  above- 
mentioned  another  information  data  processing  system 
comprises  is  composed  of  a  plurality  of  compression  cir- 
cuits;  the  input  buffer  means  is  composed  of  a  plurality 
of  input  buffer  circuits  for  respectively  storing  the  com- 
pressed  data  compressed  by  the  plurality  of  compress- 
ing  circuits;  the  recording/reproducing  means  is 
composed  of  a  plurality  of  recording/reproducing  circuits 
for  recording/reproducing  the  compressed  data;  and  the 
output  buffer  means  is  composed  of  a  plurality  of  output 
buffer  circuits  for  respectively  temporarily  storing  the 
compressed  data  reproduced  at  the  plurality  of  record- 
ing/reproducing  circuits,  the  information  data  record- 
ing/reproducing  unit  further  including 
distributing/gathering  means  connected  between  the 
plurality  of  input  buffer  circuits  and  the  plurality  of  output 
buffer  circuits  and  the  plurality  of  recording/reproducing 
circuits,  and  operative  to  divide  the  compressed  data 
supplied  from  one  of  the  plurality  of  input  buffer  circuits 
to  supply  them  to  the  plurality  of  recording/reproducing 
circuits  to  gather  compressed  data  respectively  repro- 
duced  from  the  plurality  of  recording/reproducing  circuits 
to  supply  the  gathered  data  to  one  of  the  plurality  of  out- 
put  buffer  circuits. 

Moreover,  the  input  buffer  means  and  the  output 
buffer  means  of  the  information  data  recording/reproduc- 
ing  unit  that  the  above-mentioned  another  information 
data  processing  system  comprises  may  be  used  under 
the  state  where  they  are  respectively  selectively 
exchanged  each  other. 

Further,  the  recording/reproducing  means  of  the 
information  data  recording/reproducing  unit  that  the 
above-mentioned  another  information  data  processing 
system  comprises  includes  plural  number  (except  for 
multiple  of  2  and  3)  of  recording/reproducing  circuits, 
wherein  the  control  means  controls  the  plurality  of 
recording/reproducing  circuits  so  that  they  sequentially 
distribute  video  signals  divided  in  frame  or  field  units  to 
record  them,  and  is  operative  so  that  in  the  case  where 
n  times  speed  of  reproduction  of  the  video  signals  is  car- 
ried  out,  the  control  means  controls  the  plurality  of 
recording/reproducing  circuits  so  as  to  reproduce  in  par- 
allel  video  signals  of  n  frame  interval  or  n  field  interval 
from  the  recording  medium  to  transfer  it  to  a  buffer  mem- 
ory  to  obtain  a  video  signal  of  frame  or  field  of  n  times 
speed  from  the  buffer  memory. 

The  recording/reproducing  circuit  of  the  information 
data  recording/reproducing  unit  that  the  above-men- 
tioned  another  information  data  processing  system  com- 
prises  is  a  disc  unit  adapted  for  recording  the 
compressed  data  onto  a  disc-shaped  recording  medium 

to  reproduce  the  compressed  data  from  the  disc-shaped 
recording  medium. 

Brief  Description  of  the  Drawings 
5 

FIG.  1  is  a  view  for  explaining  a  conventional  video 
data  recording/reproducing  system. 

FIG.  2  is  a  view  showing  the  state  where  a  video 
data  recording/reproducing  apparatus  (unit)  of  a  first 

10  embodiment  of  this  invention  is  assembled  into  a  video 
server  system. 

FIG.  3  is  a  view  showing  the  configuration  of  the 
video  data  recording/reproducing  apparatus. 

FIG.  4  is  a  timing  chart  at  the  time  of  recording  oper- 
15  ation  of  the  video  data  recording/reproducing  apparatus. 

FIG.  5  is  a  timing  chart  at  the  time  of  recording/repro- 
ducing  operation  of  the  video  data  recording/reproducing 
apparatus. 

FIG.  6  is  a  view  showing  the  configuration  of  a  video 
20  data  processing  system  which  is  a  second  embodiment 

of  this  invention. 
FIG.  7  is  a  view  showing  the  configuration  of  a  video 

data  recording/reproducing  apparatus  (unit)  used  in  the 
video  data  processing  system  shown  in  FIG.  6. 

25  FIG.  8  is  a  view  showing  the  configuration  of  a  Video 
On  Demand  system  which  is  a  third  embodiment  of  this 
invention. 

FIG.  9  is  a  view  for  explaining  standard  reproduction 
operation  that  the  Video  On  Demand  system  shown  in 

30  FIG.  8  carries  out. 
FIG.  10  is  a  view  for  explaining  double  speed  repro- 

duction  operation  that  the  Video  On  Demand  system 
shown  in  FIG.  8  carries  out. 

FIG.  1  1  is  a  view  for  explaining  triple  speed  repro- 
35  duction  operation  that  the  Video  On  Demand  system 

shown  in  FIG.  8  carries  out. 

Best  Mode  for  Carrying  Out  the  Invention 

40  Preferred  embodiments  of  an  information  data 
recording/reproducing  apparatus  and  an  information 
data  processing  system  according  to  this  invention  will 
now  be  described  with  reference  to  the  attached  draw- 
ings. 

45  First  of  all,  an  embodiment  of  an  information  data 
recording/reproducing  apparatus  according  to  this  inven- 
tion  will  be  described  below  as  a  first  embodiment.  This 
first  embodiment  is  directed  to  a  video  data  record- 
ing/reproducing  apparatus  in  which  video  data  is  han- 

50  died  as  information  data  to  record  a  set  (cluster  or 
bundle)  of  the  video  data  as  video  data  file  onto  a  disc- 
shaped  recording  medium  such  as  hard  disc  or  magneto- 
optical  disc  to  reproduce  the  video  data  file  from  the  disc- 
shaped  recording  medium.  This  video  data  record- 

55  ing/reproducing  apparatus  is  used  in  a  Video  Server  for 
providing  the  video  data  file  for  a  plurality  of  terminals. 

Initially,  the  video  data  recording/reproducing  appa- 
ratus  which  is  the  first  embodiment  assembled  into  the 
video  server  system  will  be  described  with  reference  to 

4 
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FIG.  2.  Video  server  system  1  1  comprises,  as  shown  in 
FIG.  2,  the  video  data  recording/reproducing  unit  (appa- 
ratus)  5  provided  with  recording/reproducing  means  for 
recording  one  channel  or  plural  channels  of  video  data 
supplied  from  a  video  data  input  unit  such  as  a  receiving  5 
antenna  1  for  communication  satellite,  a  television  cam- 
era  2  and  a  video  tape  recorder  3,  etc.  to  reproduce  the 
recorded  video  data  file  into  data  of  one  channel  or  plural 
channels  to  output,  in  an  arbitrary  order,  reproduced  data 
to  a  video  data  output  unit  such  as  a  video  tape  recorder  j< 
3,  a  signal  sending  (transmitting)  unit  4  and  a  picture 
monitor  unit,  etc.,  and  to  carry  out,  in  a  time  divisional 
manner,  recording  and  reproduction  of  the  video  data;  a 
data  transfer  unit  6  for  serially  transmitting  video  data 
from  the  video  data  input  unit  to  the  video  data  record-  u 
ing/reproducing  unit  5  and  transferring  video  data  file 
from  the  video  data  recording/reproducing  unit  5  to  the 
video  data  output  unit;  an  edit  control  unit  7  for  editing 
video  data  file  supplied  through  the  data  transfer  unit  6; 
and  a  system  control  unit  9  for  controlling,  through  a  con-  21 
trol  system  network  8,  operations  of  the  video  tape 
recorder  3,  the  signal  sending  unit  4  and  the  video  data 
recording/reproducing  unit  5.  While  signal  sending  unit 
4,  edit  control  unit  7,  etc.  are  illustrated  in  such  a  manner 
that  they  exist  outside  the  video  server  system  1  1  ,  the  2; 
video  server  system  1  1  is  assumed  to  include  these  units 
in  a  broad  sense  as  described  above. 

The  video  data  recording/reproducing  unit  5  com- 
prises  a  disc  drive  5a  and  a  disc  drive  control  section  5b. 
The  disc  drive  control  section  5b  controls  the  operation  3< 
of  the  disc  drive  5a  on  the  basis  of  a  control  signal  sup- 
plied  from  the  system  control  unit  9. 

The  data  transfer  unit  6  comprises  a  SD  I  (Serial  Dig- 
ital  Interface)  switching  section  6a,  and  a  switching  con- 
trol  section  6b.  The  switching  control  section  6b  allows  3t 
the  SDI  switching  section  6a  to  convert  the  video  data 
into  serial  data  on  the  basis  of  a  control  signal  supplied 
from  the  system  control  unit  9. 

The  video  tape  recorder  3  which  serves  as  both  the 
video  data  input  unit  and  the  video  data  output  unit  com-  4t 
prises  a  video  tape  recorder  body  section  3a  and  a  video 
tape  recorder  control  section  3b.  The  video  tape  recorder 
control  section  3a  control  the  operation  of  the  video  tape 
recorder  body  section  3a  on  the  basis  of  a  control  signal 
supplied  from  the  system  control  unit  9.  * 

Between  the  video  data  input  unit,  the  video  data 
output  unit,  video  data  recording/reproducing  unit  5,  the 
data  transfer  unit  6  and  the  edit  control  unit  7,  data  trans- 
fer  system  networks  10  are  provided  as  shown.  The 
video  data  is  transmitted  through  the  data  transfer  sys-  st 
tern  networks  1  0.  An  output  signal  of  the  video  server 
system  11  is  outputted  also  to  an  external  unit,  e.g.,  a 
picture  monitor  unit  through  the  data  transfer  system  net- 
work  10  from  the  signal  sending-out  (transmitting)  unit  4. 

Video  data  obtained  from  video  tape  recorder  3,  sat-  si 
ellite  antenna  1  and  television  camera  2  which  serve  as 
the  video  data  input  unit  are  once  recorded  at  the  video 
data  recording/reproducing  unit  5  through  the  data  trans- 
fer  unit  6.  At  this  time,  between  the  video  data  input  unit 

and  the  data  transfer  unit  6,  the  video  data  is  subjected 
to  serial  digital  transmission  as  described  above.  This 
data  transfer  unit  6  connects  between  arbitrary  equip- 
ments  by  SDI  switching  section  6a. 

As  stated  above,  the  data  transfer  unit  6  and  the 
video  data  recording/reproducing  unit  5  which  constitute 
video  server  system  1  1  set  connection  between  equip- 
ments  or  recording  place  on  the  basis  of  control  com- 
mand  (instruction)  supplied  from  the  system  control  unit 
9  through  the  control  system  network  8  to  record  video 
data  supplied  through  the  data  transfer  system  network 
1  0  from  the  input  data  unit.  As  the  control  system  network 
8,  computer  network  such  as  network  of  medium  scale 
using  coaxial  cable  or  large  scale  network,  etc.  using 
optical  fiber  may  be  utilized. 

Video  data  recorded  in  the  video  data  record- 
ing/reproducing  unit  5  is  read  out  from  the  disc  drive  5a 
by  control  of  the  edit  control  unit  7,  and  is  caused  to 
undergo  edit  processing  by  the  edit  control  unit  7.  The 
video  data  to  which  edit  processing  has  been  imple- 
mented  at  the  edit  control  unit  7  is  recorded  onto  the  disc 
drive  5a  for  a  second  time.  In  this  case,  in  addition  to 
address  data  of  video  data  which  has  not  yet  been 
caused  to  undergo  edit  processing,  address  data  of 
video  data  after  undergone  edit  processing  is  held  at  the 
system  control  unit  9.  In  addition,  in  the  case  where  edit 
processing  is  not  particularly  required,  and  a  portion  nec- 
essary  for  sending-out  is  selected,  since  such  selective 
operation  is  required  to  have  only  address  of  the  neces- 
sary  portion,  such  address  data  is  held  at  the  system 
control  unit  9. 

Information  relating  to  edit  processing  which  has 
been  executed  in  accordance  with  control  of  the  edit  con- 
trol  unit  7  is  held  at  the  system  control  unit  9,  and  is  sent 
also  to  a  signal  sending  out  unit  4  via  the  control  system 
network  8.  Video  data  which  has  been  read  out  from  the 
video  data  recording/reproducing  unit  5  is  sent  out  to  the 
external  through  data  transfer  unit  6,  signal  sending  unit 
4  and  data  system  network  10. 

As  described  above,  the  video  data  recording/repro- 
ducing  device  5  which  serves  as  the  first  embodiment  is 
composed  of  disc  unit  5a  and  disc  drive  control  section 
5b  for  controlling  the  disc  drive  5a. 

Initially,  outline  of  the  configuration  of  the  video  data 
recording/reproducing  unit  5  will  be  described  with  refer- 
ence  to  FIG.  3. 

This  video  data  recording/reproducing  unit  5  com- 
prises  disc  drive  5a  including  a  serial  digital  interface 
(hereinafter  referred  to  as  SDI/F)  section  20  adapted  so 
that  the  video  data  are  continuously  inputted  thereto,  a 
compressing/expanding  section  22  for  compressing 
video  data  inputted  from  the  SDI/F  section  20  to  obtain 
compressed  video  data  and  carrying  out  expanding 
processing  which  will  be  described  later,  a  buffer  mem- 
ory  section  23  serving  as  input  buffer  means  for  tempo- 
rarily  storing  compressed  video  data  obtained  by  the 
compressing/expanding  section  22,  a  disc  unit  section 
28  for  recording,  onto,  e.g.,  a  magneto-optical  disc,  the 
compressed  video  data  which  has  been  read  out  from 
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the  buffer  memory  section  23  to  reproduce  the  com- 
pressed  video  data  recorded  on  the  magneto-optical 
disc,  the  buffer  memory  section  23  doubling  as  output 
buffer  means  for  temporarily  storing  the  compressed 
video  data  reproduced  by  the  disc  unit  section  28,  the  5 
compressing/expanding  section  22  doubling  as  data 
expanding  means  for  expanding  the  compressed  video 
data  which  has  been  read  out  from  the  buffer  memory 
section  23,  and  the  SDI/F  section  20  doubling  as  output 
means  for  outputting  data  expanded  by  the  compress-  w 
ing/expanding  section  22;  and  disc  drive  control  section 
5b  for  allowing  the  disc  unit  section  28  to  carry  out,  in  a 
time-series  manner,  recording  onto  the  magneto-optical 
disc  of  the  compressed  video  data  and  reproduction  from 
the  magneto-optical  disc,  and  controlling  read-out  timing  15 
of  the  compressed  video  data  from  the  buffer  memory 
section  23  as  the  input  buffer  means,  read-out  timing  of 
the  compressed-video  data  from  the  buffer  memory  sec- 
tion  23  as  the  output  buffer  means,  and  operation  of 
recording/reproduction  of  the  compressed  video  data  by  20 
the  disc  unit  section  28  to  allow  the  SDI/F  section  20  to 
continuously  output  the  compressed  video  data  there- 
from. 

Detailed  configuration  of  the  disc  drive  5a  will  now 
be  described.  25 

Serial  digital  video  data  inputted  from  the  SDI/F  sec- 
tion  20  is  supplied  to  the  compressing/expanding  section 
22  through  a  data  formatter  section  21  for  formatting  the 
serial  digital  video  data  so  as  to  become  in  conformity 
with  processing  within  the  disc  drive  5a.  The  compress-  30 
ing/expanding  section  22  compresses  the  video  data 
supplied  through  the  data  formatter  section  21  to 
decrease  quantity  of  data  transferred.  It  is  conceivable 
that  the  compression  processing  at  this  time  is  carried 
out  in  dependency  upon  intra-field  or  intra-frame  differ-  35 
ence,  or  inter-field  or  inter-frame  difference  of  video  data. 
Ordinarily,  in  the  case  where  such  a  compression 
processing  is  carried  out,  memory  means  such  as  frame 
memory  or  field  memory  are  required.  In  this  video  data 
recording/reproducing  unit,  however,  buffer  memory  40 
section  23  may  be  commonly  used  as  the  memory 
means.  Compressed  video  data  which  is  output  of  the 
compressing/expanding  section  22  is  supplied  to  a  dis- 
tributing/gathering  section  24  through  the  buffer  memory 
section  23.  This  distributing/gathering  section  24  distrib-  45 
utes  the  compressed  video  data  to  the  disc  unit  section 
28  through  error  check  code  adding/detecting  section 
25,  buffer  memory  section  26  and  protocol  controller  sec- 
tion  27  which  will  be  described  later. 

While  illustration  is  made  in  FIG.  3  such  that  disc  unit  so 
section  28  is  composed  of  magneto-optical  disc  units  D1  , 
D2  -  Dm_i,  Dm,  this  invention  can  be  realized  by  using 
only  one  magneto-optical  disc  unit  D  1  .  In  the  case  where 
the  disc  device  section  28  is  comprised  of  only  one  mag- 
neto-optical  disc  unit  D1  ,  the  distributing/gathering  sec-  55 
tion  24  allows  the  compressed  video  data  from  the  buffer 
memory  section  23  to  be  simply  passed  therethrough  to 
supply  it  to  the  error  check  code  adding/detecting  section 
25.  Moreover,  in  the  case  where  the  disc  unit  section  28 

is  composed  of  a  plurality  of  magneto-optical  disc  units 
D1,  D2  -  Dm_i,  Dm,  the  distributing/gathering  section  24 
divides  the  compressed  video  data  from  the  buffer  mem- 
ory  section  23  to  supply  them  to  the  error  check  code 
adding/detecting  section  25. 

The  error  check  code  adding/detecting  section  25 
adds  codes  for  error  correction  to  the  compressed  video 
data.  The  protocol  controller  section  27  is  comprised  of 
a  Small  Computer  Systems  Interface  (hereinafter  abbre- 
viated  as  SCSI)  protocol  controller. 

Detailed  configuration  of  the  disc  drive  control  sec- 
tion  5b  will  now  be  described. 

At  the  disc  drive  control  section  5b,  control  command 
supplied  from  system  control  unit  9  through  control  sys- 
tem  network  8  is  taken  therein  through  network  interface 
31.  The  control  command  which  has  been  taken  in 
through  the  network  interface  31  is  decoded  at  Central 
Processing  Unit  (CPU)  34.  As  occasion  demands,  the 
control  command  is  stored  into  a  Random  Access  Mem- 
ory  (RAM)  32.  The  control  command  which  has  been 
decoded  at  CPU  34  is  supplied  to  the  disc  drive  5a  via 
interface  33  as  a  control  signal.  This  disc  drive  control 
section  5b  allows  the  disc  unit  section  28  to  carry  out,  in 
a  time  divisional  manner,  recording  onto  the  magneto- 
optical  of  the  compressed  video  data  and  reproduction 
from  the  magneto-optical  disc,  and  controls  read-out  tim- 
ing  of  the  compressed  video  data  from  the  buffer  memory 
section  23  as  the  input  buffer  means,  read-out  timing  of 
the  compressed  video  data  from  buffer  memory  section 
23  serving  as  the  output  buffer  means,  and  operation  of 
recording/reproduction  of  the  divided  compressed  video 
data  by  the  disc  unit  section  28  to  allow  the  SDI/F  section 
20  to  continuously  output  the  video  data  therefrom. 

The  operation  in  the  case  where  only  one  magneto- 
optical  disc  unit  D1  of  the  disc  unit  section  28  is  used  will 
now  be  described. 

In  this  example,  data  system  network  10  for  carrying 
out  input/output  of  video  data  between  video  data  record- 
ing/reproducing  unit  5  and  data  transfer  unit  6  within  the 
server  system  1  1  is  caused  to  have  different  lines  with 
respect  to  input  and  output.  It  is  to  be  noted  that  this  data 
system  network  10  can  freely  carry  out  switching 
between  input  and  output. 

The  compressed  video  data  which  has  been  passed 
through  the  distributing/gathering  section  24  and  has 
been  caused  to  undergo  a  processing  in  which  error 
check  code  is  added  thereto  at  the  error  check  code  add- 
ing/detecting  section  25  is  once  (temporarily)  written  into 
a  buffer  memory  26-|.  A  protocol  controller  27-i  records, 
onto  the  magneto-optical  disc  unit  D1,  the  compressed 
video  data  which  has  been  read  out  from  the  buffer  mem- 
ory  26-|.  Then,  in  a  manner  of  time  division  with  respect 
to  the  recording  operation,  from  the  magneto-optical  disc 
unit  D1,  compressed  video  data  for  which  request  for 
reproduction  is  issued  is  read  out  through  control  of  the 
protocol  controller  27-|.  The  compressed  video  data  thus 
read  out  is  supplied  to  the  error  check  code  add- 
ing/detecting  section  25  through  the  buffer  memory  261, 
at  which  error  detection  is  carried  out.  The  error  detected 
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compressed  video  data  is  passed  through  distribut- 
ing/gathering  section  24,  and  is  written  into  a  buffer 
memory  232.  This  compressed  video  data  is  then  read 
out  from  the  buffer  memory  232  at  a  predetermined  tim- 
ing.  The  data  thus  read  out  is  expanded  at  a  compress-  5 
ing/expanding  circuit  222  so  that  data  quantity  is  caused 
to  be  the  same  as  that  at  the  time  when  inputted  to  the 
SDI/F  circuit  20-|.  Then,  the  expanded  video  data  is  out- 
putted  from  the  data  system  network  1  0  to  the  data  trans- 
fer  unit  6  through  a  data  formatter  21  2  and  a  SDI/F  circuit  w 
202. 

In  the  case  of  this  example,  in  the  magneto-optical 
disc  unit  D1  of  the  video  data  recording/reproducing  unit 
5,  there  is  no  necessity  of  including  a  plurality  of  optical 
pick-up  elements,  but  only  one  optical  pick-up  is  used  to  15 
carry  out,  in  a  time  divisional  manner,  operations  of 
recording  and  reproduction,  thus  permitting  input  and 
output  of  video  data  to  be  respectively  continuously  car- 
ried  out  without  interruption  in  terms  of  time  when  viewed 
from  the  external  of  the  video  recording/reproducing  unit  20 
5.  In  addition,  there  is  no  necessity  that  this  video  data 
is  the  same  video  data  file  as  video  data  outputted 
through  SDI/F  circuit  202,  but  such  video  data  may  be 
different  video  data  file. 

The  video  data  inputted  to  the  video  data  record-  25 
ing/reproducing  unit  5  through  the  data  system  network 
1  0  from  the  data  transfer  unit  6  is  compressed  by  the 
compressing/expanding  section  22,  resulting  in  the  com- 
pressed  video  data.  If  compression  factor  at  the  com- 
pressing/expanding  section  22  is,  e.g.,  1/4,  this  video  30 
data  recording/reproducing  unit  5  can  handle  video  data 
of  4  channels  at  the  same  time.  For  example,  in  the  case 
where  attention  is  drawn  to  the  fact  that  only  recording 
operation  is  carried  out,  when  the  compression  factor  is 
assumed  to  be  1/4,  it  is  possible  to  record,  in  a  time  divi-  35 
sional  manner,  four  inputs. 

Time-division  recording  of  four  inputs  IN-i,  IN2,  IN3 
and  IN4  will  now  be  described  with  reference  to  FIG.  4. 

Initially,  four  inputs  IN-i,  IN2,  IN3  and  IN4  as  shown  in 
FIG.  4  are  stored  into  four  buffer  memories  23-i,  232,  233  40 
and  234  through  four  SDI/F  20  1,  202,  203  and  204,  four 
data  formatters  21  1,  212,  2I3  and  214,  and  four  com- 
pressing/expanding  circuits  22-i,  222,  223  and  224, 
respectively.  These  four  inputs  IN-i,  IN2,  IN3  and  IN4  are 
respectively  compressed  by  compressing/expanding  cir-  45 
cuits  22  -i,  222,  223  and  224,  whereby  video  data  of  one 
frame,  i.e.,  1/30  seconds  becomes  compressed  video 
data  of  1/120  seconds  as  shown  in  FIG.  4.  Thereafter, 
respective  compressed  video  data  are  recorded  in  a  time 
divisional  manner  in  such  a  manner  that  it  takes  time  of  so 
1/120  seconds  per  one  input  at  the  single  magneto-opti- 
cal  disc  unit  D1  through  the  error  check  code  add- 
ing/detecting  section  25,  the  buffer  memory  261,  and  the 
protocol  controller  27-|.  Accordingly,  it  takes  1/30  sec- 
onds  (=  1/1  20  seconds  x  4)  in  total  in  order  to  carry  out  55 
recording  from  input  IN-i  up  to  input  IN4.  For  a  time  period 
during  which  such  a  recording  processing  is  being  car- 
ried  out,  video  data  of  the  subsequent  one  frame  is  sent 
in  1/30  seconds  to  the  compressing/expanding  section 

22.  However,  since  recording  processing  of  the  above- 
mentioned  four  inputs  IN-i,  IN2,  IN3  and  IN4  is  completed 
within  1/30  seconds,  there  is  no  possibility  that  input 
might  be  delayed.  In  this  way,  time-division  recording  of 
four  inputs  IN-i,  IN2,  IN3  and  IN4  is  carried  out. 

Moreover,  this  video  data  recording/reproducing  unit 
5  compresses  the  video  data  to  carry  out  recording  and 
reproduction  in  a  time  divisional  manner,  thereby  making 
it  possible  to  continuously  carry  out,  without  interruption 
in  point  of  time,  both  input  of  predetermined  video  data 
and  output  of  predetermined  video  data  when  viewed 
from  the  external  of  the  video  server  system  1  1  . 

Time-division  recording/reproduction  relating  to, 
e.g.,  two  inputs  and  two  outputs  will  now  be  described 
with  reference  to  FIG.  5.  It  is  to  be  noted  that  it  is 
assumed  that  two  inputs  IN-i  and  IN2  are  respectively 
inputted  from  SDI/F  20  ̂   and  202,  and  two  outputs  OUT-i 
and  OUT2  are  respectively  outputted  from  SDI/F  2O3  and 
204.  In  addition,  it  is  assumed  that  two  inputs  IN-i  and  IN2 
from  SDI/F  20  1  and  202  are  respectively  processed  every 
video  data  of  one  frame. 

Initially,  with  respect  to  two  inputs  IN-i  and  IN2  as 
shown  in  FIG.  5,  video  data  of  one  frame  are  stored  into 
two  buffer  memories  23i  and  232  through  SDI/F  20i  and 
202,  data  formatters  21  -i  and  21  2,  and  compress- 
ing/expanding  circuits  22  -i  and  222,  respectively.  These 
two  inputs  IN-i  and  IN2  are  respectively  compressed  by 
compressing/expanding  circuits  22  -i,  222,  whereby  video 
data  of  one  frame,  i.e.,  1/30  seconds  becomes  com- 
pressed  video  data  of  1/120  seconds  as  shown  in  FIG. 
5.  Thereafter,  respective  compressed  data  are  recorded 
in  a  time  divisional  manner,  in  the  state  where  it  takes 
time  of  1/1  20  seconds  per  one  input,  onto  the  single  mag- 
neto-optical  disc  unit  D1  through  the  distributing/gather- 
ing  section  24,  the  error  check  code  adding/detecting 
section  25,  the  buffer  memory  261  and  the  protocol  con- 
troller  27-,. 

On  the  other  hand,  two  outputs  OUT-i  and  OUT2  are 
read  out  in  a  time-divisional  manner  by  control  of  the  pro- 
tocol  controller  27-i  from  the  single  magneto-optical  disc 
unit  D1,  and  is  supplied  to  the  error  check  code  add- 
ing/detecting  section  25  through  buffer  memory  261,  at 
which  error  detection  is  made.  The  output  OUT-i  is 
passed  through  the  distributing/gathering  section  24  and 
is  written  into  a  buffer  memory  233.  The  output  OUT2  is 
passed  through  the  distributing/gathering  section  24  and 
is  written  into  a  buffer  memory  234.  The  time  required 
until  output  data  are  written  into  the  buffer  memories  233 
and  234  is  1/120  seconds  per  one  output. 

The  compressed  video  data  which  have  been  writ- 
ten  into  the  buffer  memories  233  and  234  are  respectively 
expanded  at  the  compressing/expanding  circuits  223 
and  224  so  that  compressed  video  data  of  1  /1  20  seconds 
is  converted  into  video  data  of  1/30  seconds.  The  video 
data  which  have  been  expanded  at  the  compress- 
ing/expanding  circuits  223  and  224  are  outputted  from  the 
data  system  network  10  to  the  data  transfer  unit  6 
respectively  through  data  formatters  21  3  and  214,  and 
SDI/F  circuits  2O3  and  204.  The  time  required  for  this  out- 

7 



13 EP  0  691  648  A1 14 

put  is  1/30  seconds  which  is  the  same  as  the  times 
required  for  respective  inputs  IN-i,  IN2. 

Accordingly,  this  video  data  recording/reproducing 
unit  5  compresses  the  video  data  to  carry  out  recording 
and  reproduction  in  a  time  divisional  manner,  thereby  s 
making  it  possible  to  continuously  carry  out,  without 
interruption  in  point  of  time,  recording  of  predetermined 
video  data  and  reproduction  of  predetermined  video  data 
when  viewed  from  the  external  of  the  video  data  record- 
ing/reproducing  unit  5.  10 

In  FIG.  3,  the  SDI/F  section  20  is  composed  of  a  plu- 
rality  of  SDI/F  circuits  20-i,  202  ■"  20n.  Moreover,  data 
compressing/expanding  section  22  is  composed  of  a  plu- 
rality  of  compressing/expanding  circuits  22  -i,  222  -  22n 
for  respectively  compressing  the  video  data  inputted  is 
through  the  plurality  of  SDI/F  circuits  20  -i,  202  -  20n.  Fur- 
ther,  buffer  memory  section  23  serving  as  input  buffer 
means  is  composed  of  a  plurality  of  buffer  memories  23i  , 
232  -  23n  for  respectively  storing  the  compressed  video 
data  compressed  at  the  plurality  of  compress-  20 
ing/expanding  circuits  22  -i,  222  -  22n.  Further,  the  disc 
unit  section  28  is  composed  of  a  plurality  of  magneto- 
optical  disc  units  D1,  D2  -  Dm_i  and  Dm  for  record- 
ing/reproducing  the  compressed  video  data.  In  addition, 
the  buffer  memory  section  23  serving  as  output  buffer  25 
means  is  composed  of  a  plurality  of  buffer  memories  23i  , 
232  -  23n  for  respectively  temporarily  storing  the  video 
compressed  data  which  have  been  read  out  at  magneto- 
optical  disc  units  D1,  D2  -  Dm_i  and  Dm. 

Moreover,  the  buffer  memory  section  26  is  com-  30 
posed  of  a  plurality  of  buffer  memories  261,  262  -  26m. 
1  ,  26m.  Further,  the  protocol  controller  section  27  is  also 
composed  of  protocol  controllers  27-i,  272  -  27m_i  and 
27m. 

Furthermore,  the  distributing/gathering  section  24  is  35 
connected  between  a  plurality  of  buffer  memories  23i, 
232  -  23n  and  a  plurality  of  magneto-optical  disc  units 
D1  ,  D2  -  Dm_i  and  Dm.  By  the  distributing/gathering  sec- 
tion  24,  the  compressed  video  data  supplied  from  one  of 
the  plurality  of  buffer  memories  23  1,  232  -  23n  may  be  40 
divided  to  distribute  them  to  the  plurality  of  magneto-opti- 
cal  disc  units  D1  ,  D2  -  Dm_i  and  Dm.  In  addition,  the  dis- 
tributing/gathering  section  24  may  gather  divided 
compressed  video  data  which  have  been  respectively 
read  out  from  the  plurality  of  magneto-optical  disc  units  45 
D1,  D2  -  Dm_i  and  Dm  to  supply  gathered  data  to  any 
one  of  the  plurality  of  buffer  memories  23i,  232  -  and 
23n. 

Actually,  the  divided  compressed  video  data  which 
is  output  of  the  distributing/gathering  section  24  is  sup-  so 
plied  to  the  error  check  code  adding/detecting  section 
25,  at  which  error  check  code  is  added  thereto.  Then,  the 
error  check  code  added  divided  compressed  video  data 
is  recorded  onto  magneto-optical  disc  units  D1  ,  D2  -  Dm_ 
1  and  Dm  through  buffer  memories  261,  262  -  26m_i  and  55 
26m,  and  protocol  controllers  27-i,  272  -  27m_i  and  27m. 
Further,  respective  divided  compressed  video  data 
which  have  been  read  out  from  magneto-optical  disc 
units  D1  ,  D2  -  Dm_i  and  Dm  and  have  been  reproduced 

through  protocol  controllers  27i,  272,  -  27m_i,  27m, 
buffer  memories  261,  262  -  26m_i  and  26m,  and  the  error 
check  code  adding/detecting  section  25  are  gathered  at 
the  distributing/gathering  section  24,  and  the  data  thus 
gathered  is  supplied  to  one  of  buffer  memories  which  are 
not  used  for  input  of  the  plurality  of  buffer  memories  23i, 
232  -  23n. 

The  compressed  video  data  which  has  been  read 
out  from  the  one  of  buffer  memories  of  the  buffer  memory 
sections  23  is  expanded  at  corresponding  one  of  com- 
pressing/expanding  circuits  22  -i,  222  -  22n,  and  is  sup- 
plied  to  the  data  transfer  unit  6  from  the  data  system 
network  10  through  one  of  SDI/F  circuits  of  the  SDI/F 
section  20  which  correspond  to  corresponding  one  of 
data  formatters  21  -i,  21  2  -  21  n. 

Accordingly,  disc  unit  section  28  composed  of  a  plu- 
rality  of  magneto-optical  disc  units  D1,  D2  -  Dm_i,  Dm 
can  carry  out,  continuously,  in  parallel,  input  and  output 
of  a  greater  number  of  channels  with  respect  to  process- 
ing  time  required  for  the  input  and  processing  time 
required  for  the  output  as  compared  to  disc  unit  section 
28  comprised  of  only  one  magneto-optical  disc  unit  D1  . 
Moreover,  this  video  data  recording/reproducing  unit  5 
can  reproduce  the  portion  recorded,  e.g.,  earlier  by  sev- 
eral  minutes  to  several  ten  minutes  within  the  same  video 
data  file  without  necessity  of  interruption  of  recording  of 
the  entirety  of  the  video  data  file.  In  addition,  this  video 
data  recording/reproducing  unit  5  can  supply  the  same 
video  data  file  to  a  plurality  of  viewers  with  an  arbitrary 
time  difference. 

While,  in  this  embodiment,  the  disc  unit  section  28 
is  composed  of  magneto-optical  disc  units  D1  ,  D2  -  Dm_ 
1  and  Dm,  such  disc  unit  section  may  be  random  acces- 
sible  recording/reproducing  unit  such  as  hard  disc  unit, 
etc. 

Moreover,  input  channel  and  output  channel  com- 
posed  of  SDI/F  section  20,  compressing/expanding  sec- 
tion  22,  buffer  memory  section  23  and  buffer  memory 
section  26  may  be  used  under  the  state  where  they  are 
respectively  selectively  exchanged  each  other. 

Further,  at  least  one  of  plural  magneto-optical  disc 
units  D1,  D2  -  Dm_i,  Dm  may  be  used  to  record/repro- 
duce  only  the  error  check  code. 

Namely,  this  video  data  recording/reproducing  unit 
5  can  increase  the  number  of  accessible  inputs/outputs, 
and  can  immediately  reproduce  video  data  being 
recorded  at  present  or  carry  out,  in  parallel,  without  inter- 
ruption,  both  input  of  arbitrary  video  data  and  output  of 
arbitrary  video  data. 

A  second  embodiment  of  an  information  data 
processing  system  according  to  this  invention  will  now 
be  described  below. 

The  configuration  of  the  entirety  of  video  data 
processing  system  12  which  is  the  second  embodiment 
is  shown  in  FIG.  6.  This  video  data  processing  system 
12  is  provided,  at  the  outside  of  a  video  data  record- 
ing/reproducing  unit  18,  with  a  data  compressing  unit  for 
compressing  input  video  data  from  a  video  data  input  unit 
to  obtain  compressed  data,  and/or  a  data  expanding  unit 
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for  expanding  compressed  data  read  out  from  output 
buffer  means.  As  the  data  compressing  unit,  there  are 
compressing  units  1  5  and  1  6,  and  compressing/expand- 
ing  units  13  and  17.  Moreover,  as  the  data  expanding 
unit,  there  are  expanding  unit  14,  and  compress-  5 
ing/expanding  units  13  and  17.  In  this  embodiment,  the 
compressing/expanding  unit  13  is  inserted  in  the  middle 
of  data  transfer  system  network  10  connecting  data 
transfer  unit  6  and  edit  control  unit  7.  Moreover,  the 
expanding  unit  14  is  inserted  in  the  middle  of  the  data  w 
transfer  system  network  1  0  connecting  data  transfer  unit 
6  and  signal  sending-out  unit  4.  Further,  compressing 
units  15  and  16  are  respectively  inserted  in  the  middle 
of  data  transfer  system  networks  10  connecting  data 
transfer  unit  6  and  receiving  antenna  1  for  communica-  75 
tion  satellite  and  connecting  data  transfer  unit  6  and  tel- 
evision  camera  2.  In  addition,  compressing/expanding 
unit  1  7  is  inserted  in  the  middle  of  data  transfer  system 
network  10  connecting  data  transfer  unit  6  and  video 
tape  recorder  3.  20 

The  video  data  recording/reproducing  unit  18 
includes,  as  shown  in  FIGS.  6  and  7,  a  disc  drive  18a 
and  a  disc  drive  control  section  1  8b.  The  disc  drive  con- 
trol  section  1  8b  controls  the  operation  of  the  disc  drive 
1  8a  on  the  basis  of  a  control  signal  supplied  from  system  25 
control  unit  9. 

Accordingly,  outline  of  the  configuration  of  the  video 
data  processing  system  12  will  be  described  below  with 
reference  to  FIGS.  6  and  7. 

The  video  data  processing  system  1  2  comprises,  at  30 
the  outside  of  the  video  data  recording/reproducing  unit 
18,  the  video  data  input  unit  for  generating  video  data 
such  as  video  tape  recorder  3,  satellite  antenna  1  and 
television  camera  2,  video  data  output  unit  such  as  signal 
sending-out  unit  4  and  picture  monitor  unit,  etc.,  com-  35 
pressing  units  15  and  16  and  compressing/expanding 
units  13  and  17  which  serve  as  a  data  compressing  unit 
for  compressing  the  video  data  supplied  from  the  video 
data  input  unit  to  obtain  compressed  data,  and  expand- 
ing  unit  14  and  compressing/expanding  units  13  and  17  40 
which  serve  as  a  data  expanding  unit  for  expanding  the 
compressed  data  to  supply  it  to  the  video  data  output 
unit. 

Moreover,  the  video  data  processing  system  12 
comprises,  at  the  inside  of  the  video  data  record-  45 
ing/reproducing  unit  18,  disc  drive  18a  including  buffer 
memory  section  23  serving  as  input  buffer  means  for 
temporarily  storing  the  compressed  data  obtained  by  the 
data  compressing  unit,  disc  unit  section  28  for  recording 
the  compressed  data  read  out  from  the  buffer  memory  so 
section  23  onto  a  magneto-optical  disc,  and  reproducing 
the  compressed  video  data  recorded  on  the  magneto- 
optical  disc,  and  buffer  memory  section  23  doubling  as 
output  buffer  means  for  temporarily  storing  the  com- 
pressed  video  data  reproduced  by  the  disc  unit  section  55 
28;  and  disc  drive  control  section  18b  for  allowing  the 
disc  unit  section  28  to  carry  out,  in  a  time  divisional  man- 
ner,  recording  onto  the  magneto-optical  disc  of  the  com- 
pressed  data  and  reproduction  from  the  magneto-optical 

disc  by  the  disc  unit  section  28,  and  controlling  read-out 
timing  of  the  compressed  video  data  from  the  buffer 
memory  section  23  as  the  input  buffer  means,  read-out 
timing  of  the  compressed  video  data  from  the  buffer 
memory  section  23  as  the  output  buffer  means,  and 
operations  of  recording/reproduction  of  the  compressed 
data  by  the  disc  unit  section  28  to  continuously  output 
the  compressed  video  data  from  the  buffer  memory  sec- 
tion  23. 

Detailed  configuration  of  the  disc  drive  18a  will  now 
be  described  with  reference  to  FIG.  7. 

Serial  digital  compressed  video  data  inputted  from 
SDI/F  section  20  is  supplied  to  buffer  memory  section  23 
through  data  formatter  section  21.  The  buffer  memory 
section  23  temporarily  stores  the  compressed  video 
data.  The  compressed  video  data  which  has  been  tem- 
porarily  stored  at  the  buffer  memory  section  23  is  sup- 
plied  to  the  distributing/gathering  section  24.  This 
distributing/gathering  section  24  distributes  the  com- 
pressed  video  data  through  error  check  code  add- 
ing/detecting  section  25,  buffer  memory  section  26  and 
protocol  controller  section  27. 

The  distributing/gathering  section  24  supplies  the 
compressed  video  data  to  error  check  code  add- 
ing/detecting  section  25  for  adding  code  for  error  correc- 
tion.  The  compressed  video  data  to  which  error  check 
code  has  been  added  at  the  error  check  code  add- 
ing/detecting  section  25  is  supplied  to  buffer  memory 
section  26,  and  is  written  into  the  buffer  memory  section 
26.  The  error  check  code  added  compressed  video  data 
which  has  been  written  into  the  buffer  memory  section 
26  is  recorded  at  the  disc  unit  section  28  through  protocol 
controller  section  27. 

In  this  embodiment,  SDI/F  section  20,  data  formatter 
section  21  ,  buffer  memory  section  23,  buffer  memory 
section  26,  protocol  controller  section  27,  and  disc  unit 
section  28  have  a  plurality  of  circuits/units  as  shown  in 
FIG.  7  similarly  to  corresponding  respective  portions 
within  the  above-described  video  data  recording/repro- 
ducing  unit  5. 

Accordingly,  the  distributing/gathering  section  24  is 
connected  between  a  plurality  of  buffer  memories  23  1, 
232  ■"  23n  and  a  plurality  of  magneto-optical  disc  units 
D1,  D2  -  Dm_i,  Dm,  and  distributes  the  compressed 
video  data  supplied  from  one  of  the  plural  buffer  memo- 
ries  23  1,  232  "■  23n  to  the  plural  magneto-optical  disc 
units  D1,  D2  -  Dm_i,  Dm  of  the  disc  unit  section  28.  In 
addition,  the  distributing/gathering  section  24  gathers,  as 
described  below,  compressed  video  data  which  have 
been  respectively  read  out  from  the  plural  magneto-opti- 
cal  disc  units  D1  ,  D2  -  Dm_i  ,  Dm  to  supply  gathered  data 
to  any  one  of  the  plural  buffer  memories  23i,  232  -  23n. 

While,  in  this  embodiment,  the  disc  unit  section  28 
is  composed  of  a  plurality  of  magneto-optical  disc  units 
D1,  D2  -  Dm_i,  Dm,  such  section  28  may  be  composed 
of  a  plurality  of  hard  discs. 

Since  detailed  configuration  of  the  disc  drive  control 
section  1  8b  is  similar  to  that  of  the  disc  drive  control  sec- 
tion  5b  shown  in  FIG.  2,  the  same  reference  numerals 
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are  respectively  attached  to  corresponding  portions,  and 
their  explanation  is  omitted. 

In  this  embodiment,  data  system  network  1  0  for  car- 
rying  input/output  of  video  data  between  video  data 
recording/reproducing  unit  18  and  data  transfer  unit  6 
within  the  video  data  processing  system  12  have  differ- 
ent  lines  with  respect  to  input  and  output.  It  is  to  be  noted 
that  the  data  system  network  10  can  freely  carry  out 
switching  between  input  and  output. 

The  video  data  recording/reproducing  unit  1  8  used 
in  the  video  data  processing  system  12  has  no  com- 
pressing  means  and  expanding  means  therein.  The 
compressing  unit  and  the  expanding  unit  exist  outside 
the  video  data  recording/reproducing  unit  1  8.  However, 
the  video  data  processing  system  1  2  itself  has  a  function 
to  compress  video  data  to  record  it  at  the  disc  unit  section 
28  to  expand  reproduced  compressed  video  data.  For 
this  reason,  the  video  data  processing  system  12  can 
carry  out  input  and  output  operations  as  shown  in  the 
FIGS.  4  and  5  mentioned  above  fundamentally  as  the 
entirety  of  the  system. 

Accordingly,  this  video  data  processing  system  1  2 
can  respectively  continuously  carry  out  input  and  output 
of  a  large  number  of  video  data  without  interruption  in 
point  of  time  when  viewed  from  the  external. 

Namely,  the  video  data  processing  system  1  2  of  the 
second  embodiment  has  merits  similar  to  those  of  the 
first  embodiment. 

A  further  embodiment  of  the  information  data 
processing  system  according  to  this  invention  will  now 
be  described  as  a  third  embodiment.  The  third  embodi- 
ment  is  Video  On  Demand  (hereinafter  abbreviated  as 
VOD)  using  video  data  recording/reproducing  unit  5 
which  is  the  first  embodiment. 

This  VOD  system  comprises,  as  shown  in  FIG.  8,  a 
video  library  32  in  which  a  large  number  of  video  data 
files  are  stored,  and  a  video  server  33  for  supplying  a 
large  number  of  video  data  files  from  the  video  library  32 
to  persons  who  makes  a  request  for  viewing  and  listening 
through  a  signal  transmission  unit  34  by  control  of  a  sys- 
tem  controller  38. 

Video  data  from  a  video  software  reproducing  unit 
30  for  reproducing  video  media  such  as  video  tape  or 
video  disc,  etc.  is  compressed  at  a  compressing  unit  31  . 
The  data  thus  compressed  is  then  recorded  onto  a  mag- 
neto-optical  disc  and  is  stored  thereon  at  the  video  library 
32. 

The  video  server  33  further  compresses  video  data 
file  recorded  on  the  magneto-optical  disc  of  the  video 
library  32  by  using,  e.g.,  video  data  recording/reproduc- 
ing  unit  5  of  the  first  embodiment  to  record  them  in  a  time 
divisional  manner  at  the  disc  unit  section  28  Then,  the 
recorded  compressed  video  data  is  reproduced  in  a  time 
divisional  manner  and  is  expanded.  The  data  thus  repro- 
duced  and  expanded  is  outputted  to  data  transfer  unit 
(signal  transmission  unit)  34.  Since  recording/reproduc- 
tion  operation  in  a  time  divisional  manner  of  the  video 
server  system  33  is  similar  to  that  of  the  video  data 

recording/reproducing  unit  5  of  the  first  embodiment, 
their  explanation  is  omitted  here. 

The  compressed  video  data  supplied  from  the  video 
server  33  is  supplied  to  an  ATM  switcher  36  through 

5  Asynchronous  Transfer  Mode  (hereinafter  abbreviated 
as  ATM)  interface  35i  -  35n  constituting  signal  sending 
unit  34.  Then,  the  compressed  video  data  is  supplied  to 
Digital  Node  Controller  (hereinafter  referred  to  as  DNC) 
37-i  -  37m  selected  by  the  ATM  switcher  36.  Then,  the 

10  compressed  video  data  is  sent  to  NODE  receiving  units 
40i  -  40m  through  optical  fiber  cables  39i  -  39m.  These 
NODE  receiving  units  40i  -40m  are  disposed  with,  e.g., 
user  living  areas  being  as  units.  For  example,  expanding 
units  41  -i  ,  41  2,  41  3  -  41  k  are  connected  to  NODE  receiv- 

15  ing  unit  40  1.  Moreover,  expanding  units  42  -i,  422,  423,  "' 
42k  installed  every  users  are  connected  to  NODE  receiv- 
ing  unit  40m. 

Request  signal  from  user  is  supplied  from  an  oper- 
ation  unit  (not  shown)  installed  on  the  user  side  along 

20  with  expanding  units  41  -i  ,  41  2,  41  3  -  41  k  to  ATM  switcher 
36  through  optical  fiber  cables  39-i  -  39m  and  DNCs  37-i 
-  37m.  The  ATM  switcher  36  supplies  this  request  signal 
to  the  system  controller  38.  The  system  controller  38 
decodes  the  request  signal  to  control  the  video  server 

25  33  on  the  basis  of  the  decoded  result,  and  sends  a  mes- 
sage  indicating  that  the  request  signal  has  been  received 
to  user  through  ATM  switcher  36,  etc. 

The  video  server  33  takes  video  data  file  corre- 
sponding  to  a  control  signal  from  the  system  controller 

30  38  into  the  disc  unit  section  28  by  the  disc  unit  section 
28  from  the  video  library  32.  Then,  the  video  server  33 
reproduces  video  data  file  corresponding  to  the  control 
signal.  The  reproduced  video  data  file  is  transmitted  to 
the  expanding  unit  of  user  through  signal  sending  unit 

35  34,  optical  fiber  cables  39i  -  39m,  and  NODE  receiving 
units  40-i  -  40m. 

Since  the  VOD  system  serving  as  the  third  embod- 
iment  uses  the  above-mentioned  video  data  record- 
ing/reproducing  unit  5  in  this  way,  it  is  possible  to  carry 

40  out,  in  a  time  divisional  manner,  recording  and  reproduc- 
tion  of  a  plurality  of  video  data  files. 

Meanwhile,  it  is  estimated  that,  in  this  VOD  system, 
such  a  request  to  view  video  data  file  by  variable  speed, 
such  as,  for  example,  double  or  triple  speed  may  be 

45  issued  from  user.  For  this  reason,  in  the  VOD  system  of 
the  third  embodiment,  the  disc  unit  section  28  of  the 
video  data  recording/reproducing  unit  5  within  the  video 
server  33  is  constructed  as  follows.  It  is  to  be  noted  that 
while  video  data  file  of  one  channel  is  assumed  to  be 

so  dealt  for  the  brevity  of  explanation,  it  is  easy  to  expand 
the  number  of  channels  to  plural  channels. 

In  the  case  where  the  number  of  magneto-optical 
disc  units  constituting  the  disc  unit  section  28  is  set  to 
value  except  for  multiple  of  2  and  3,  e.g.,  7,  video  data 

55  divided  in,  e.g.,  frame  units  or  field  units  are  sequentially 
distributed  to  seven  magneto-optical  disc  units  D1,  D2, 
D3,  D4,  D5,  D6  and  D7  and  are  recorded  therein,  and 
those  video  data  are  caused  to  undergo  n  times  speed 
reproduction,  an  approach  is  employed  to  reproduce,  in 
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parallel,  video  data  of  the  n  frame  interval  or  n  field  inter- 
val  from  the  recording  medium  to  transfer  them  to  the 
buffer  memory  to  obtain  video  signals  of  frame  or  field  of 
the  n  times  speed  from  the  buffer  memory. 

When  attention  is  drawn  to  one  channel,  sequential  s 
distributing  recording  in  this  case  is  to  divide  video  data 
in  frame  units  to  distribute  divided  data  to  seven  mag- 
neto-optical  disc  units  D1  ,  D2,  D3,  D4,  D5,  D6  and  D7  in 
the  frame  units  to  record  them. 

The  state  thereof  will  now  be  described  with  refer-  10 
ence  to  FIG.  9.  Input  video  data  divided  in  frame  units 
are  recorded  in  parallel  in  such  a  manner  that  frame  F1 
is  recorded  onto  magneto-optical  disc  unit  D1  ,  frame  F2 
is  recorded  onto  magneto-optical  disc  unit  D2,  and  frame 
F3  is  recorded  onto  the  magneto-optical  unit  D3.  For  this  15 
reason,  input  video  data  are  recorded  at  7  frame  intervals 
in  a  manner  of  frame  F1,  frame  F8,  frame  F15  ■■■  onto, 
e.g.,  magneto-optical  disc  unit  D1. 

Reproduction  by  various  speeds  of  the  disc  unit  sec- 
tion  28  in  the  case  where  input  video  data  are  being  20 
caused  to  undergo  distributing  sequential  recording  in 
frame  units  in  this  way  will  now  be  described  below. 

Initially,  standard  reproduction  will  now  be  described 
with  reference  to  FIG.  9. 

In  this  case,  the  protocol  controller  27  reads,  from  25 
magneto-optical  disc  unit  D1  ~  magneto-optical  disc  unit 
D7,  by  control  of  the  disc  drive  control  section  5b,  video 
data  of  frame  unit  of  frame  F1  up  to  frame  F7  recorded 
on  magneto-optical  disc  units  D1  ~  D7  to  store  them  into 
predetermined  areas  A1  ~  A7  of  the  buffer  memory  26.  30 
When  taking  in  of  data  has  been  completed,  the  buffer 
memory  26  sends  out  video  data  of  frame  F1  ~  frame  F7 
to  the  error  check  code  adding/detecting  section  25.  For 
this  time  period,  video  data  of  frame  F8  up  to  frame  F1  4 
recorded  on  magneto-optical  disc  unit  D1  ~  magneto-  35 
optical  disc  unit  D7  are  stored  into  the  buffer  memory 
section  26.  Then,  such  an  operation  is  alternately 
repeated.  Thus,  video  data  of  frame  unit  recorded  on  the 
disc  unit  section  28  are  sequentially  subjected  to  stand- 
ard  reproduction.  40 

Double  speed  reproduction  will  now  be  described 
with  reference  to  FIG.  10. 

In  this  case,  the  protocol  controller  27  reads,  from 
the  magneto-optical  disc  units  D1  ~  D7,  by  control  of  the 
disc  drive  control  section  5b,  video  data  of  frame  unit  of  45 
frame  F8  recorded  on  magneto-optical  disc  unit  D1, 
frame  F2  recorded  on  magneto-optical  disc  unit  D2, 
frame  F10  recorded  on  magneto-optical  disc  unit  D3, 
frame  F4  recorded  on  magneto-optical  disc  unit  D4, 
frame  F12  recorded  on  magneto-optical  disc  unit  D5,  so 
frame  F6  recorded  on  magneto-optical  disc  unit  D6,  and 
frame  F14  recorded  on  magneto-optical  disc  unit  D7  to 
store  those  video  data  into  predetermined  areas  A1  ~ 
A7  of  the  buffer  memory  26.  When  taking-in  of  data  has 
been  completed,  the  buffer  memory  26  sends  out,  to  the  ss 
error  check  code  adding/detecting  section  25,  the  frame 
F2,  the  frame  F4,  the  frame  F6,  the  frame  F8  and  the 
frame  F14  which  have  been  selectively  subjected  to 
sequencing.  For  this  time  period,  video  data  of  frame  F22 

recorded  on  magneto-optical  disc  unit  D1,  frame  F16 
recorded  on  magneto-optical  disc  unit  D2,  frame  F24 
recorded  on  magneto-optical  disc  unit  D3,  frame  F18 
recorded  on  magneto-optical  disc  unit  D4,  frame  F26 
recorded  on  magneto-optical  disc  unit  D5,  frame  F20 
recorded  on  magneto-optical  disc  unit  D6,  and  frame  F28 
recorded  on  magneto-optical  disc  unit  D7  are  stored  into 
the  buffer  memory  26.  After  respective  data  are  selec- 
tively  subjected  to  sequencing,  they  are  sent  out  to  the 
error  check  code  adding/detecting  section  25  in  order  of 
frame  F16,  frame  F18,  frame  F20,  frame  F22,  frame  F24, 
frame  F26  and  frame  F28.  By  alternately  repeating  such 
an  operation,  video  data  of  frame  unit  recorded  at  the 
disc  unit  section  28  are  sequentially  subjected  to  double 
speed  reproduction. 

Triple  speed  reproduction  will  now  be  described  with 
reference  to  FIG.  11. 

In  this  case,  the  protocol  controller  27  reads,  from 
magneto-optical  disc  units  D1  ~  D7,  by  control  of  the  disc 
drive  control  section  5b,  video  data  of  frame  unit  of  frame 
F1  5  recorded  on  magneto-optical  disc  unit  D1  ,  frame  F9 
recorded  on  magneto-optical  disc  unit  D2,  frame  F3 
recorded  on  magneto-optical  disc  unit  D3,  frame  F18 
recorded  on  magneto-optical  disc  unit  D4,  frame  F12 
recorded  on  magneto-optical  disc  unit  D5,  frame  F6 
recorded  on  magneto-optical  disc  unit  D6,  and  frame  F21 
recorded  on  magneto-optical  disc  unit  D7  to  store  those 
data  into  predetermined  areas  A1  ~  A7  of  the  buffer 
memory  26.  When  taking-in  of  data  has  been  completed, 
the  buffer  memory  26  sends  out,  to  the  error  check  code 
adding/detecting  section  25,  the  frame  F3,  the  frame  F6, 
the  frame  F9,  the  frame  F12,  the  frame  F15,  the  frame 
F1  8  and  the  frame  F21  which  have  been  selectively  sub- 
jected  to  sequencing.  For  this  time  period,  frame  F36 
recorded  on  magneto-optical  disc  unit  D1,  frame  F30 
recorded  on  magneto-optical  disc  unit  D2,  frame  F24 
recorded  on  magneto-optical  disc  unit  D3,  frame  F39 
recorded  on  magneto-optical  disc  unit  D4,  frame  F33 
recorded  on  magneto-optical  disc  unit  D5,  frame  F27 
recorded  on  magneto-optical  disc  unit  D6,  and  frame  F42 
recorded  on  magneto-optical  disc  unit  D7  are  stored  into 
the  buffer  memory  26.  Then,  after  those  data  are  selec- 
tively  subjected  to  sequencing,  they  are  sent  out  to  the 
error  check  code  adding/detecting  section  25  in  order  of 
frame  F24,  frame  F27,  frame  F30,  frame  F33,  frame  F36, 
frame  F39,  and  frame  F42.  By  alternately  repeating  such 
an  operation,  video  data  of  frame  unit  recorded  at  the 
disc  unit  section  28  are  sequentially  subjected  to  triple 
(three  times)  speed  reproduction. 

As  stated  above,  the  VOD  system  which  is  the  third 
embodiment  employs  a  scheme  to  allow  the  number  of 
magneto-optical  disc  units  constituting  the  disc  unit  sec- 
tion  to  be  set  to  7  except  for  multiple  of  2  and  3  to  sequen- 
tially  distribute  video  signals  divided  in  frame  units  to 
seven  magneto-optical  disc  units  to  record  those  signals 
therein,  wherein  in  the  case  where  these  video  signals 
are  subjected  to  n  times  speed  reproduction,  video  sig- 
nals  of  the  n  frame  interval  are  caused  to  undergo  par- 
allel  reproduction  through  the  protocol  controller  27  from 
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respective  disc  units  D1  ~  D7  of  the  disc  unit  section  28 
to  transfer  reproduced  data  to  the  buffer  memory  26  to 
send  out  a  video  signal  of  frame  of  n  times  speed  from 
the  buffer  memory  26  to  the  error  check  code  add- 
ing/detecting  section  25,  thus  making  it  possible  to  effi- 
ciently  carry  out  double  speed  reproduction  or  fast  feed. 

It  should  be  noted  that  since  the  number  of  magneto- 
optical  disc  units  of  the  disc  unit  section  28  is  7,  it  is 
impossible  to  carry  out  variable  speed  reproduction  of 
multiple  of  7  like  7  times  speed  or  14  times  speed. 

The  VOD  system  may  be  of  a  structure  in  which,  e.g., 
the  disc  drive  section  is  composed  of  five  magneto-opti- 
cal  disc  units.  In  this  case,  it  is  possible  to  realize  repro- 
duction  of  double  speed,  triple  speed  and  four  times 
speed.  Namely,  it  is  sufficient  to  select,  in  dependency 
upon  the  specification  required,  the  number  of  installa- 
tion  of  disc  units  of  the  disc  unit  section  so  that  it  is  equal 
to  value  except  for  multiple  of  2  and  3,  numbers  except 
for  multiple  of  2  and  except  for  multiple  of  3,  e.g.,  5,  7, 
11,  13,  17,  1  9  -  in  a  practical  sense. 

Moreover,  while,  in  the  case  of  triple  speed  repro- 
duction,  for  example,  reproduction  is  made  in  order  of 
frame  F3,  frame  F6,  frame  F9,  frame  F1  2  -,  reproduction 
may  be  made  in  order  of  frame  F2,  frame  F5,  frame  F8, 
frame  F1  1  -.  This  similarly  applies  to  the  case  of  double 
speed  reproduction,  four  times  speed  reproduction,  and 
five  times  speed  reproduction.  In  addition,  the  disc  unit 
constituting  the  disc  unit  section  is  not  limited  only  to  the 
magneto-optical  disc  unit,  but  may  be  hard  disc  unit. 

Further,  also  with  respect  to  video  data  record- 
ing/reproducing  units  18  and  5  used  in  the  video  data 
processing  system  of  the  second  embodiment  and  the 
VOD  system  of  the  third  embodiment,  at  least  one  of  plu- 
ral  magneto-optical  disc  units  may  be  used  for  record- 
ing/reproduction  of  the  error  correction  code. 

Furthermore,  video  server  system  11  including 
video  data  recording/reproducing  unit  5  of  the  first 
embodiment,  the  video  data  input  unit  and  the  video  data 
output  unit  may  be  used  to  constitute  a  video  data 
processing  system. 

In  addition,  while  video  data  file  of  one  channel  is 
assumed  to  be  handled  in  the  explanation  of  the  variable 
speed  reproduction  processing  of  the  VOD  system  of  the 
third  embodiment,  the  number  of  channels  to  be  handled 
may  be  expanded  to  plural  channels. 

Claims 

1  .  An  information  data  recording/reproducing  appara- 
tus  comprising: 

input  means  adapted  so  that  information  data 
are  continuously  inputted  thereto; 

data  compressing  means  for  compressing 
information  data  inputted  from  the  input  means  to 
obtain  compressed  data; 

input  buffer  means  for  temporarily  storing  the 
compressed  data  obtained  by  the  data  compressing 
means; 

recording/reproducing  means  for  recording 

the  compressed  data  read  out  from  the  input  buffer 
means  onto  a  recording  medium,  and  reproducing 
the  compressed  data  recorded  on  the  recording 
medium; 

5  output  buffer  means  for  temporarily  storing 
the  compressed  data  reproduced  by  the  record- 
ing/reproducing  means; 

data  expanding  means  for  expanding  the 
compressed  data  read  out  from  the  output  buffer 

10  means; 
output  means  for  outputting  data  expanded 

by  the  expanding  means;  and 
control  means  for  controlling  read-out  timing 

of  the  compressed  data  from  the  input  buffer  means, 
15  read-out  timing  of  the  compressed  data  from  the  out- 

put  buffer  means,  and  operations  of  recording  and 
reproduction  of  the  compressed  data  by  the  record- 
ing/reproducing  means  so  that  recording  onto  the 
recording  medium  of  the  compressed  data  and 

20  reproduction  from  the  recording  medium  by  the 
recording/reproducing  means  are  carried  out  in  a 
time  divisional  manner,  and  the  information  data  are 
continuously  outputted  from  the  output  means. 

25  2.  An  information  data  recording/reproducing  appara- 
tus  as  set  forth  in  claim  1  , 

wherein  the  recording/reproducing  means  is 
composed  of  a  plurality  of  recording/reproducing  cir- 
cuits  for  recording/reproducing  the  compressed 

30  data,  and 
said  apparatus  further  comprising  dividing 

means  for  dividing  the  compressed  data  com- 
pressed  by  the  compressing  means  in  correspond- 
ence  with  the  plurality  of  recording/reproducing 

35  circuits. 

3.  An  information  data  recording/reproducing  appara- 
tus  as  set  forth  in  claim  2,  further  comprising  error 
correction  code  adding  means  for  adding  error  cor- 

40  rection  code  to  the  compressed  data,  and  wherein 
at  least  one  of  the  plurality  of  recording/reproducing 
circuits  records  and  reproduces  only  the  error  cor- 
rection  code. 

45  4.  An  information  data  recording/reproducing  appara- 
tus  as  set  forth  in  claim  1  , 

the  input  means  is  composed  of  a  plurality  of 
interface  circuits, 

the  data  compressing  means  is  composed  of 
so  a  plurality  of  compressing  circuits  for  respectively 

compressing  the  information  data  inputted  through 
the  plurality  of  interface  circuits; 

the  input  buffer  means  is  composed  of  a  plu- 
rality  of  input  buffer  circuits  for  respectively  storing 

55  the  compressed  data  compressed  by  the  plurality  of 
compressing  circuits; 

the  recording/reproducing  means  is  com- 
posed  of  a  plurality  of  recording/reproducing  circuits 
for  recording  and  reproducing  the  compressed  data; 
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and 
the  output  buffer  means  is  composed  of  a  plu- 

rality  of  output  buffer  circuits  for  respectively  tempo- 
rarily  storing  the  compressed  data  reproduced  at  the 
plurality  of  recording/reproducing  circuits,  and  5 

the  apparatus  further  including  distribut- 
ing/gathering  means  connected  between  the  plural- 
ity  of  input  buffer  circuits  and  the  plurality  of  output 
buffer  circuits  and  the  plurality  of  recording/repro- 
ducing  circuits,  and  operative  to  divide  the  com-  w 
pressed  data  supplied  from  one  of  the  plurality  of 
input  buffer  circuits  to  supply  them  to  the  plurality  of 
recording/reproducing  circuits,  and  to  gather  com- 
pressed  data  respectively  reproduced  from  the  plu- 
rality  of  recording/reproducing  circuits  to  supply  the  75 
gathered  data  to  one  of  the  plurality  of  output  buffer 
circuits. 

5.  An  information  data  recording/reproducing  appara- 
tus  as  set  forth  in  claim  2,  wherein  the  record-  20 
ing/reproducing  circuit  is  a  disc  unit  adapted  for 
recording  the  compressed  data  onto  a  disc  shaped 
recording  medium,  and  reproducing  the  com- 
pressed  data  from  the  disc-shaped  recording 
medium.  25 

6.  An  information  data  recording/reproducing  appara- 
tus  as  set  forth  in  claim  1  ,  wherein  the  input  means 
and  the  output  means,  the  data  compressing  means 
and  the  data  expanding  means,  and  the  input  buffer  30 
means  and  the  output  buffer  means  can  be  used  so 
that  they  are  respectively  selectively  replaced  each 
other. 

7.  An  information  data  processing  system  comprising:  35 
at  least  one  information  data  input  unit  for 

generating  information  data; 
at  least  one  information  data  output  unit;  and 
an  information  data  recording/reproducing 

unit  comprising  data  compressing  means  for  com-  40 
pressing  the  information  data  supplied  from  the 
information  data  input  unit  to  obtain  compressed 
data,  input  buffer  means  for  temporarily  storing  the 
compressed  data  obtained  by  the  data  compressing 
means,  recording/reproducing  means  for  recording  45 
the  compressed  data  read  out  from  the  input  buffer 
means  onto  a  recording  medium,  and  reproducing 
the  compressed  data  recorded  on  the  recording 
medium,  output  buffer  means  for  temporarily  storing 
the  compressed  data  reproduced  by  the  record-  so 
ing/reproducing  means,  data  expanding  means  for 
expanding  the  compressed  data  read  out  from  the 
output  buffer  means,  and  control  means  for  control- 
ling  read-out  timing  of  the  compressed  data  from  the 
input  buffer  means,  read-out  timing  of  the  com-  ss 
pressed  data  from  the  output  buffer,  operations  of 
recording  and  reproduction  of  the  compressed  data 
by  the  recording/reproducing  means  so  that  record- 
ing  onto  the  recording  medium  of  the  compressed 

data  and  reproduction  from  the  recording  medium 
by  the  recording/reproducing  means  are  carried  out 
in  a  time-divisional  manner,  and  the  information  data 
are  continuously  outputted  to  the  output  unit. 

8.  An  information  data  processing  system  comprising: 
at  least  one  information  data  input  unit  for 

generating  information  data; 
a  data  compressing  unit  for  compressing  the 

information  data  supplied  from  the  information  data 
input  unit  to  obtain  compressed  data; 

an  information  data  recording/reproducing 
unit  comprising  input  buffer  means  for  temporarily 
storing  the  compressed  data  obtained  by  the  data 
compressing  unit,  recording/reproducing  means  for 
recording  the  compressed  data  read  out  from  the 
input  buffer  means  onto  a  recording  medium  and 
reproducing  the  compressed  data  recorded  on  the 
recording  medium,  output  buffer  means  for  tempo- 
rarily  storing  the  compressed  data  reproduced  by 
the  recording/reproducing  means,  and  control 
means  for  controlling  read-out  timing  of  the  com- 
pressed  data  from  the  input  buffer  means,  read-out 
timing  of  the  compressed  data  from  the  output  buffer 
means  and  operations  of  recording  and  reproduc- 
tion  of  the  compressed  data  by  the  recording/repro- 
ducing  means  so  that  recording  onto  the  recording 
medium  of  the  compressed  data  and  reproduction 
from  the  recording  medium  by  the  recording/repro- 
ducing  means  are  carried  in  a  time  divisional  man- 
ner; 

the  data  expanding  unit  for  expanding  the 
compressed  data  outputted  from  the  information 
data  recording/reproducing  unit;  and 

the  information  data  output  unit  for  outputting 
data  expanded  by  the  data  expanding  unit. 

9.  An  information  data  processing  system  as  set  forth 
in  claim  8,  wherein  the  recording/reproducing 
means  of  the  information  data  recording/reproduc- 
ing  unit  is  composed  of  a  plurality  of  recording/repro- 
ducing  circuits  for  recording  and  reproducing  the 
compressed  data,  and  dividing  means  for  dividing 
the  compressed  data  in  correspondence  with  the 
plurality  of  recording/reproducing  circuits. 

10.  An  information  data  processing  system  as  set  forth 
in  claim  9,  wherein  the  information  data  record- 
ing/reproducing  unit  further  includes  error  correction 
code  adding  means  for  adding  error  correction  code 
to  the  compressed  data,  and  at  least  one  of  the  plu- 
rality  of  recording/reproducing  circuits  is  operative  to 
record  and  reproduce  only  the  error  correction  code. 

11.  An  information  data  processing  system  as  set  forth 
in  claim  8, 

wherein  the  data  compressing  unit  is  com- 
posed  of  a  plurality  of  compressing  circuits; 

the  input  buffer  means  is  composed  of  a  plu- 
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rality  of  input  buffer  circuits  for  respectively  storing 
the  compressed  data  compressed  by  the  plurality  of 
compressing  circuits; 

the  recording/reproducing  means  is  com- 
posed  of  a  plurality  of  recording/reproducing  circuits  5 
for  recording  and  reproducing  the  compressed  data; 
and 

the  output  buffer  means  is  composed  of  a  plu- 
rality  of  output  buffer  circuits  for  respectively  tempo- 
rarily  storing  the  compressed  data  reproduced  at  the  w 
plurality  of  recording/reproducing  circuits, 

and  further  comprising  distributing/gathering 
means  connected  between  the  plurality  of  input 
buffer  circuits  and  the  plurality  of  output  buffer  cir- 
cuits,  and  the  plurality  of  recording/reproducing  cir-  15 
cuits,  and  operative  to  divide  the  compressed  data 
supplied  from  one  of  the  plurality  of  input  buffer  cir- 
cuits  to  supply  them  to  the  plurality  of  record- 
ing/reproducing  circuits  to  gather  compressed  data 
respectively  reproduced  from  the  plurality  of  record-  20 
ing/reproducing  circuits  to  supply  the  gathered  data 
to  one  of  the  plurality  of  output  buffer  circuits. 

1  2.  An  information  data  processing  system  as  set  forth 
in  claim  8,  wherein  the  input  buffer  means  and  the  25 
output  buffer  means  can  be  used  under  the  state 
where  they  are  respectively  selectively  exchanged 
each  other. 

1  3.  An  information  data  processing  system  as  set  forth  30 
in  claim  8,  wherein  the  recording/reproducing 
means  includes  plural  number  (except  for  multiple 
of  2  and  3)  of  recording/reproducing  circuits,  the 
control  means  controls  the  plurality  of  record- 
ing/reproducing  circuits  so  that  they  sequentially  35 
record  distributed  video  signals  divided  in  frame  or 
field  units,  and  is  operative  so  that  in  the  case  where 
reproduction  of  n  times  speed  of  the  video  signals  is 
carried  out,  the  control  means  controls  the  plurality 
of  recording/reproducing  circuits  so  as  to  reproduce  40 
in  parallel  video  signals  of  n  frame  interval  or  n  field 
interval  from  the  recording  medium  to  transfer  them 
to  a  buffer  memory  to  obtain  a  video  signal  of  frame 
or  field  of  n  times  speed  from  the  buffer  memory. 

45 
14.  An  information  data  processing  system  as  set  forth 

in  claim  9,  wherein  the  recording/reproducing  circuit 
is  a  disc  unit  adapted  for  recording  the  compressed 
data  onto  a  disc-shaped  recording  medium,  and 
reproducing  the  compressed  data  from  the  disc-  so 
shaped  recording  medium. 

55 



EP  0  691  648  A1 



V  

- 1  

I  I  —  
~ 7 k  

_ J  

oc 



EP  0  691  648  A1 

5 a  

DATA  TRANSFER 
7k 

10  

SD 
l/F 

AO 

2 0 i  

SD 
l/F 
7T" 

2 0 2  

SD 
l/F 

2 0 n  

DATA 
FORMATER 

2 / /  

DATA 
FORMATER 

212 

DATA 
FORMATER 

f  —   77 
2/n  

COMPRESSION/ 
EXPANSION 

2 2 i  

COMPRESSION/ 
EXPANSION 

COMPRESSION/ 
EXPANSION 

2 2 2  2 2 n  

BUFFER 
MEMORY 

BUFFER 
MEMORY 

26\  ' 

2 4  

^ 2  

BUFFER  \ ± 2 ^  
MEMORY  f |  

2*J 
2 3 n  

2 5 x  

2 6 i  

DISTRIBUTION/ 
GATHERING 

?Y 

27 /  

BUFFER 
MEMORY 
7.  77 

2 6 2  

ERROR  CHECK  CODE 
ADDITION/DETECTION 
"77  ~   —   71— 

26m-l\  

BUFFER 
MEMORY 

77  1 

.2J 

77 

BUFFER 
MEMORY 

2 6 m  
—  (—, 

PROTOCOL 
CONTROLLER 

27m-/ 

BUFFER 
MEMORY 
-   rT 

272 PROTOCOL 
CONTROLLER 

PROTOCOL 
CONTROLLER 

D1 

2 7 m  

PROTOCOL 
CONTROLLER 

Dm-1J 

21 

2 2  

2 6  

2 7  

2 8  

F I G . 3  

17 



/  J  CM 

- ^ " ^ l   '  A   2  

/  /  /  (  ■■ 
/   1  1  A   2  

" J   " K M " i   =  

1  /   /   1  

< ' i '   \  -  

z  z  l « >  
-  -   gff i  

z °  =  CC 
Q. 

1 8 �  

)  

CM 
z  



. . X A \   /   / {   I s  

:   
1 /   /   ! / \   J  

/  J  CM 

/ I   r\  3  
/.  1  *  \  °  

-  y   -  y   . . °   i n  
r  J  cm  ■ 

/ f . n   s   C D  

-   K   --  k   - °  

1  j   A   i  

_  - 1 2  
1—  £  <<7> 

o  o  
z °  

Q. 

1 9 �  

\ 

T  , 

1 

'  
r  

j  

CM z  



l o l l  

|  U   |  l  —   -  1 

^   t  
)  1  1 

o o -  
'  —  1 z  
OZ  K 



EP  0  691  648  A1 

8  
J _  

1 8 b  

18 

NETWORK 
l/F 

31 

RAM 

3 2  

1  

CPU 

l/F  H  

3 3  

1 8 a  AO 

SD 
l/F 

2 0 /  

2 / /  

DATA 
FORMATER 
t  7* 

BUFFER 
MEMORY 

SD 
l/F 

1  J  v1;  ' 
2 0 2  

DATA 
FORMATER 

BUFFER 
MEMORY 

'  —  t  —  t:  ' 

. 10  

2 3 i  

2 4 -  

Z 3 2  

SD 
l/F 

™-r-7-   1 
2 0 n  

DATA 
FORMATER 

2\n  [ I  

BUFFER 
MEMORY 

. 2 0  

U 2 I  

\ 2 3  

2 3 n  

DISTRIBUTION/ 
GATHERING 

7T- 

2 5 ^  

2 6 i  

I  

ERROR  CHECK  CODE 
ADDITION/DETECTION 

7"?  7T- 
2 6 2  2 6 m - l  

7S 

1  T  1  I  —  |  1  ^  
BUFFER  BUFFER  BUFFER 

MEMORY  MEMORY  MEMORY 

2 7 /  
- 4 -  

BUFFER 
MEMORY 

V \ 2 6  

PROTOCOL 
CONTROLLER 

2 7 m - l  

2 7 2  
_ L _  

1  

PROTOCOL 
CONTROLLER 

PROTOCOL 
CONTROLLER 

71 

2 7 m  

PROTOCOL 
CONTROLLER 

h 4 2 7  

H 2 8  

F I G . 7  

21 



9  I 
iS  J(  i  r 

1  
01 

*   I T  



EP  0  691  648  A1 

<  

to LL 

(O 
<  

in 
<  

l l  

<  

CO LL 

CO 
<  

CM 

CM 
<  

f - C O l O C M O t O C O O   J 
\ { r \ / r - /   C M C M C O ^ - ^ - l A l D r ^   /  X^XVU./  L L L L . L L L L L L L L . L L L L   I 

\  \  \  >  /  /  .  ■  ■  -  —  \ 
\ f f \ / i - /   C M C M C O ^ - ^ - l O C O t O   / 
s  \  \X//  /  \ 

^ S r x / i - /   t - c M c o ^ - ^ - i o t o t o   /  X^X/LL/   L L L L L L L L L L L L L L L L   ( 

^—  . x / t - /   O O U ) C M O > < O C O O h -   j 
■7  X  / t - /   i - C M C O C O « » i n t f > l O   / X^X^LL/  L L L L L L L L L L L L L L L L   ( 

.  
l T   4  1  1  1 1   1  1  1  n  

\ f / \ / T - /   T - C M C O C O ^ - I A l O t O   / X^X^LL/  L L L L L L L L L L L L L L L L   ( s  \|\  W  /  \ 

v \ \   ' / / ;   —  \ 
u"  / 8V  i - C M c o c o ^ i n w t ©   / \ " - \ /   /  L L L L L L L L L L L L L L L L   ( 

77  / [ ? /   T - c M C M c o ^ m w t o   /  X ^ X /   /  L L L L L L L L L L L L L L L L   ( 

1̂  

to 
Q 

m 
Q 

CO 
Q 

CM 
Q 

O )  

d  

23 



EP  0  691  648  A1 

<  

I  ■ 

co 
<  

CM 

<  

LL 

<  

CO 
<  

CM 

CM 

K»  \  i-  /CO/  LO  CM  o>  CO  CO  o  J 
[T  CM.  /CM/  CO  ■<*  LO  CO  N  / 

\ IL\   LL  /LL  /  LL  LL  LL  LL  LL  LL  ( s  \  \  / /   /  \ 
•*  1 

kv  vi  y  /  /  j  1  1  1  1  1  1  1  —  \ xco>  co  / © /   r*.  i-  co  lo  cm  o>  J ff\  t-  /CM/  (M  (•)  ^  Tt  Ifl  IO  (O  / V""\  LL  "VLL/  LL  LL  LL  LL  LL  LL  LL  ( s  \  \N  / /   /  V 

1  M  Y  s  /  \  1  1  1  1  1  1  —  \ 
in  v  CMX  O  /CO/  CO  o  h-  ^  t-  CO fv  i-  /CM/  CO  «*  LO  CO  CO  / 

VLL\  LL  ^LL/  LL  LL  LL  LL  LL  LL  ( 

xx-»>  t-  /CO/  LO  CM  O)  CO  CO  O  h»  J 
ff  i-  / i - /   CM  CO  CO  -̂  LO  CO  CO  / V""\  LL  ">LL/  LL  LL  LL  LL  LL  LL  LL  ( s  \  \X  / /   /  \ 

m  Is-  / V /   i-  CO  LO  CM  CJ>  CO  ) 
n  \ t - \   i-  /CM/  CO  CO  LO  LO  CO  / 

\LL\  LL  ' i L /   LL  LL  LL  LL  LL  LL  ( ■>  N|  N  /  /  /  \ 

K\  VI  Y  s  s  A  1  1  1  1  1  1  1  —  \ 
\tM/  o>  ^/to/  W  O  N  ^  CO  lO  ) 

S:  g_  / y - /   CM  CO  CO  *f  LO  LO  CO  / \ " - \   <.LL/  LL  LL  LL  LL  LL  LL  LL  ( V  \  \  /  /  /  \ 

1  KV  VI  l^/yj   1  1  1  1  1  1  \ 
_  O-.^  LO  /CM/  O)  CO  CO  O  N  J 77  !?_  *-  /«M/  cm  co  «*  m  in  co  /  \ " - \   LL  ' l L /   LL  LL  LL  LL  LL  LL  ( s  \  \N  / /   /  V 

O 

co Q 

LO 
a  

Q 

co 
Q 

CM 
Q 

( 3  

24 



EP  0  691  648  A1 

CM 

r- 
<  

CO 

CD 
<  

CM 
LL 

LO 
<  

<  

co 

CO 
<  

O) 

CM 
<  

LO 

k.  v  i-N  co  m  /cm/  o>  co  co  o  J [T  i-  \<N\  CM  CO  /*V  CO  co  r-.  /  LL  \LL\  LL  LL  ^LL/  LL  LL  LL  LL S  \|\  /  /  /  \ 

nvv i   1  v  y  /  \  1  1  1  1  1  1  —  v 0«o>  CO  O  / N /   r-  CO  CO  CM  O)  ) 
\{P\  t-  CM  /CM/  CO  9  LO  CO  CO  /  \ " " \   LL  LL  ^LL/  LL  LL  LL  LL  LL  LL  ( s  / /   /  V 

i«  xcm\  o>  co  /co'/  o  Tt  t-  co  ) 
•r  i-  cm  /CO/  n  lo  co  co  /  

\LL\  LL  LL  /LL/  LL  LL  LL  LL  LL  (  ̂ \|\  /  /  /  \ 

_»  t-  vxeo>  lo  cm  /o>/  co  co  o  r»»  J 
l7  i-  t-  \  CM  CO  /CO/  ^  LO  CO  CO  / LL  \LL\  LL  LL  ^LL/  LL  LL  LL  LL  ( s  \|\  / /   /  V 

O  N  / V /   i-  CO  LO  CM  O)  CO  ) 
t-  i-  /CM/  CO  CO  f   LO  LO  CO  / 

\ ^ \   LL  LL  ^LL  y  LL  LL  LL  LL  LL  LL  ( 

1  k  v  \i  1  v  /  ;  \  1  1  1  1  1  —  \ 
S*  > l l \   J-  CM  /CO/  CO  3-  LO  LO  CO  / \ " - \   LL  LL  /LL/  LL  LL  LL  LL  LL  ( 

77  LL  «M  CM  /CO/  ^  LO  LO  CO  / 
\LL\  LL  LL  ^LL/  LL  LL  LL  LL  ( 

r*. 
Q 

co Q 

LO 
Q 

co Q 

CM Q 

( 5  

25 



EP  0  691  648  A1 

INTERNATIONAL  SEARCH  REPORT International  application  No. 
PCT/JP94 /02195  

A.  CLASSIFICATION  OF  SUBJECT  MATTER 
In t .   CI6  G11B20/10,  H04N5/78,  H04N5/92,  H04N5/93 

According  to  International  Patent  Classification  (IPC)  or  to  both  national  classification  and  IPC 
B. FIELDS  SEARCHED 
Minimum  documentation  searched  (classification  system  followed  by  classification  symbols) 

In t .   Cl5  G11B20/10,  H04N5/78,  H04N5/92,  H04N5/93 

Documentation  searched  other  than  minimum  documentation  to  the  extent  that  such  documents  are  included  in  the  fields  searched 
J i t s u y o   Shinan  Koho  1965  -  1994 
Kokai  J i t s u y o   Shinan  Koho  1971  -  1994 

Electronic  data  base  consulted  during  the  international  search  (name  of  data  base  and,  where  practicable,  search  terms  used) 

C.  DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category* Citation  of  document,  with  indication,  where  appropriate,  of  the  relevant  passages Relevant  to  claim  No. 

A JP,  A,  5-151758  (Sharp  C o r p . ) ,  
June  18,  1993  (18.  06.  93) 

JP,  A,  6-295533  ( M a t s u s h i t a   E l e c t r i c   I n d .  
Co  .  ,  Ltd.  )  , 
A p r i l   6,  1994  (06.  04.  94) 

1-12,  14 

1-12,  14 

|  |  Further  documents  are  listed  in  the  continuation  of  Box  C.  [  |  See  patent  family  annex. 
'  Special  categories  of  cited  documents: 
'A"  document  defining  the  general  state  of  the  art  which  is  not  considered to  be  of  particular  relevance 
'EH  earlier  document  but  published  on  or  after  the  international  filing  date 
L"  document  which  may  throw  doubts  on  priority  claimfs)  or  which  is cited  to  establish  the  publication  date  of  another  citation  or  other 

special  reason  (as  specified) 
O"  document  referring  to  an  oral  disclosure,  use,  exhibition  or  other means 
P"  document  published  prior  to  the  international  filing  date  but  later  than the  priority  dale  claimed 

"T*  later  document  published  after  the  international  filing  dateor  priority date  and  not  in  conflict  with  the  application  but  cited  to  understand the  principle  or  theory  underlying  the  invention 
"X"  document  of  particular  relevance;  the  claimed  invention  cannot  be 

considered  novel  or  cannot  be  considered  to  involve  an  inventive 
step  when  the  document  is  taken  alone 

"Y"  document  of  particular  relevance;  the  claimed  invention  cannot  be 
considered  to  involve  an  inventive  step  when  the  document  is 
combined  with  one  or  more  othersuch  documents,  such  combination 
being  obvious  to  a  person  skilled  in  the  art 

"Sc."  document  member  of  the  same  patent  family 
Date  of  the  actual  completion  of  the  international  search 

March  15,  1995  (15.  03.  95) 
Date  of  mailing  of  the  international  search  report 

Apr i l   4,  1995  (04.  04.  95) 

Name  and  mailing  address  of  the  ISA/ 
J apanese   P a t e n t   O f f i c e  

Facsimile  No. 

Authorized  officer 

Telephone  No. 
Form  PCT/ISA/210  (second  sheet)  (July  1992) 

26 


