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Description 

Background  of  the  Invention 

This  invention  relates  to  announcement  sys- 
tems  and,  more  particularly,  to  such  systems  which 
provide  flexible  system  control. 

In  the  past,  recorded  announcements  have 
been  provided  via  stand-alone  equipment  contain- 
ing  stored  voice  messages  that  were  connected  to 
the  switch  via  an  analog  line  or  trunk.  The  mes- 
sages  have  been  stored  in  analog  form  on  mag- 
netic  media  (such  as  a  tape  or  magnetic  drum)  or, 
in  one  recent  case,  the  analog  message  signal 
from  the  switch  has  been  digitally  encoded  and 
stored  in  the  announcement  equipment.  In  all 
cases,  control  of  the  announcement  equipment  has 
been  limited  by  the  sophistication  of  the  signalling 
that  can  be  done  via  an  analog  line  or  trunk. 

In  the  most  limited  case,  the  announcement 
equipment  appears  as  a  conventional  telephone  to 
the  switch.  Thus,  when  the  switch  is  directed  to 
connect  a  customer  to  an  announcement,  it,  "calls" 
the  announcement  equipment.  The  announcement 
equipment,  in  response  to  the  incoming  call  from 
the  switch,  answers  the  call  and  plays  the  an- 
nouncement.  When  attached  to  a  trunk,  the  switch 
can  signal  the  announcement  equipment  to  start 
playing  a  message  by  using  trunk  signalling  tech- 
niques,  e.g.,  winking  or  flashing,  or  seizing,  the 
trunk  to  notify  the  equipment  when  to  start  playing 
the  announcement. 

In  the  most  sophisticated  case,  the  equipment 
still  appears  like  a  conventional  telephone  but, 
when  the  equipment  answers  the  call,  it  accepts 
multi-frequency  (MF)  signalling  from  the  switch  to 
control  the  announcement.  In  most  cases,  however, 
each  separate  announcement  requires  a  separate 
piece  of  announcement  equipment  and  a  separate 
line,  or  trunk,  to  the  switch.  More  advanced  an- 
nouncement  equipment  has  been  designed  to  store 
more  than  one  announcement,  but  they  still  asso- 
ciate  one  storage  area  with  each  announcement, 
e.g.,  equipment  with  four  announcements  requires 
four  separate  areas  on  a  recording  medium.  There- 
fore,  the  announcement  playback  scenarios  are 
limited  in  complexity  to  whatever  capabilities  the 
switch  has  for  connecting  a  single  fixed  announce- 
ment  to  a  call. 

Another  problem  with  existing  systems  is  the 
fact  that,  even  when  multiple  messages  are  possi- 
ble,  each  message  must  be  recorded  in  a  pre- 
scribed  manner.  Some  systems  allow  only  a  fixed 
number  of  messages,  with  each  message  using  no 
more  than  a  certain  memory  storage  capacity.  Oth- 
er  systems  allow  a  variable  number  of  messages 
but,  because  of  the  fixed  nature  of  the  memory 
storage  arrangement,  a  changed  message  must  be 

no  longer  than  the  message  it  replaced.  In  these 
systems,  a  change  in  one  message  usually  re- 
quires  a  change  in  the  other  messages.  Also,  since 
the  message  must  be  stored  in  a  fixed  format, 

5  there  is  no  opportunity  to  compress  the  message 
and  thus  gain  greater  memory  capacity  for  other 
messages.  In  addition,  using  the  systems  currently 
available,  it  is  not  feasible  to  play  the  same  an- 
nouncement  concurrently  to  different  stations,  par- 

io  ticulary  when  the  start  times  for  each  such  station 
are  different. 

EP-A-01  38536  and  U.S-A-4,446,336  both  dis- 
close  announcement  systems  for  use  with  commu- 
nication  systems. 

75  According  to  the  present  invention  there  is 
provided  a  system  as  defined  in  claim  1  or  8,  or  a 
circuit  as  defined  in  claim  13. 

These  and  other  problems  have  been  solved 
with  an  announcement  circuit  that  is  integrated  with 

20  the  communications  system  via  a  control  channel 
and,  in  one  embodiment,  resides  in  a  system  port 
slot  thereby  providing  direct  access  to  the  internal 
buses  of  the  communication  system. 

In  one  time  division  environment,  these  buses 
25  are  the  time  division  multiplexing  bus  (TDM)  and 

the  control  channel  bus.  In  such  an  environment, 
the  announcement  circuit  has  four  major  compo- 
nents,  namely  (1)  network  interface:  circuitry  to 
mate  the  announcement  circuit  to  the  TDM  and 

30  control  channel  buses;  (2)  announcement  control 
processor:  processor  complex  to  control  and  inter- 
pret  the  exchange  of  system  messages  for  the 
recording  and  playback  of  announcement  mes- 
sages;  (3)  encoder/decoder:  circuitry  to  provide  six- 

35  teen  independent  conversion  resources;  and  (4) 
announcement  memory:  circuitry  used  to  store 
digitized  speech  samples. 

To  record  a  message,  the  central  system  call 
processing  instructs  the  announcement  circuit, 

40  called  ANN,  as  to  the  time  slot  the  incoming 
speech  will  be  on  using  a  control  channel.  One 
arrangement  for  such  movement  of  control  informa- 
tion  between  the  central  processor  and  the  an- 
nouncement  circuit  is  the  subject  of  U.S.  Patent 

45  No.  4,817,086  (Oye  et  al.). 
Through  the  network  interface  circuit,  ANN 

picks  up  the  64Kb/s  digital  pulse  code  modulated 
(PCM)  samples  from  the  TDM  bus.  ANN  feeds 
these  samples  through  the  encoder/decoder  which 

50  can,  under  control  of  call  processing,  take  the 
speech  samples  and  pass  them  straight  through  to 
the  announcement  memory  or  compress  them,  for 
example,  to  32,  24,  16  or  8Kb/s  samples.  The 
samples  coming  out  of  the  encoder/decoder  are 

55  then  stored  in  the  announcement  memory.  Com- 
pressing  the  samples  simply  means  they  will  take 
fewer  memory  bits  to  store. 

2 
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To  play  back  an  announcement,  system  call 
processing  tells  ANN  which  announcement  and 
which  time  slot(s)  to  play  the  announcement  mes- 
sage  back  on.  ANN  retrieves  the  stored  samples 
from  its  speech  memory,  runs  them  through  the 
encoder/decoder  which,  if  necessary,  expands 
them  back  to  their  original  PCM  sample  size  and 
then  places  the  PCM  samples  on  the  appropriate 
TDM  bus  time  slots  through  the  network  interface 
circuit. 

One  advantage  of  this  system  is  that  the  user 
retains  the  option  of  selecting  the  compression  rate 
on  a  per-announcement  basis.  Since  increasing  the 
speech  compression  rate  also  degrades  the 
speech  quality,  this  effectively  allows  the  user  the 
ability  to  trade  off  between  speech  quality  and 
announcement  storage  space.  For  example,  if  the 
user  decides  that  announcements  to  be  played  to 
incoming  customers  should  be  of  the  highest  qual- 
ity,  those  announcements  would  be  stored  using 
minimal  speech  compression.  However,  the  user 
could  decide  that  announcements,  which  are  to  be 
played  to  internal  parties  who  are  familiar  with  the 
announcement,  may  be  stored  with  maximum  com- 
pression  to  conserve  announcement  storage  space. 

Another  advantage  is  that  by  separating  the 
network  interface  and  speech  encoder/decoder 
from  the  announcement  memory,  a  more  flexible 
announcement  circuit  is  possible.  For  example, 
since  each  of  the  encoder/decoder  channels  is 
controlled  independently,  any  stored  announce- 
ment  can  be  played  by  any  channel.  Therefore, 
many  different  messages  can  be  played  simulta- 
neously  or,  the  same  message  can  be  played 
through  many  channels  with  the  start  time  of  each 
of  the  channels  controlled  independently.  This 
gives  the  system  the  option  of  playing  the  same 
message  to  multiple  users  either  by  conferencing 
multiple  users  to  the  same  time  slot  or  by  assign- 
ing  a  separate  encoder/decoder  channel  and  TDM 
bus  time  slot  to  each  user. 

The  ANN  circuitry  makes  use  of  an  announce- 
ment  memory  allocation  scheme  that  allows  a  user 
to  record  any  number  of  announcements,  each  of 
any  length,  provided  that  the  total  announcement 
storage  time  does  not  exceed  the  fixed  memory 
size.  Furthermore,  when  a  user  chooses  to  re- 
record  an  announcement,  the  new  announcement 
length  is  not  limited  to  the  length  of  the  announce- 
ment  it  replaces;  the  new  announcement  can  oc- 
cupy  as  much  space  as  remains  in  the  announce- 
ment  memory.  >From  the  user's  perspective,  each 
announcement  is  an  independent  entity  that  can  be 
recorded  and  re-recorded  with  little  concern  for 
interfering  with  existing  stored  announcements.  Un- 
der  this  arrangement,  messages  can  be  re-record- 
ed  and  further  compressed  as  additional  message 
space  is  required. 

Brief  Description  of  the  Drawings 

These  and  other  objects  and  features,  together 
with  the  operation  and  utilization  of  the  present 

5  invention,  will  be  more  apparent  from  the  illustrative 
embodiment  shown  in  conjunction  with  the  draw- 
ings  in  which 

FIG.  1  shows  details  of  our  announcement  cir- 
cuit; 

70  FIG.  2  shows  in  block  diagram  form  the  opera- 
tion  of  the  announcement  circuit; 
FIG.  3  is  a  block  diagram  of  a  system  in  which 
our  invention  can  be  used; 
FIGS.  4  and  5  are  timing  charts; 

75  FIGS.  6  and  7  show  details  of  various  circuits  of 
the  announcement  circuit; 
FIG.  8  shows  a  memory  arrangement; 
FIG.  9  shows  details  of  the  record  circuit  of  the 
announcement  circuit;  and 

20  FIG.  10  shows  the  organization  of  data  for  the 
announcement  memory. 

Detailed  Description 

25  FIG.  3  shows  a  block  diagram  of  one  embodi- 
ment  of  our  invention  where  announcement  circuit 
(ANN)  40  is  shown  connected  to  TDM  bus  1  and 
clock  bus  3.  The  communication  system  bus  struc- 
ture  shown  in  FIG.  3  is  similar  to  the  communica- 

30  tion  system  bus  structure  described  in  U.S.  Patent 
4,535,448,  dated  August  13,  1985.  ANN  40,  which 
advantageously  can  be  mounted  on  a  plug-in  board 
and  inserted  into  a  particular  slot  on  a  printed 
wiring  housing  (not  shown),  contains  many,  for  ex- 

35  ample  sixteen,  separate  announcement  resources. 
Each  resource  can  either  pick  up  PCM  sam- 

ples  from  the  TDM  bus  (i.e.,  record  an  announce- 
ment)  at  a  pre-defined  compression  rate  or  retrieve 
stored  speech  samples  from  the  resource  circuit's 

40  memory  array  and  expand  them  into  64Kb/s  PCM 
samples.  In  the  embodiment,  ANN  40  can  record 
one  announcement  at  a  time  but  can  play  back  up 
to  sixteen  simultaneously.  However,  any  number  of 
concurrent  announcements  could  be  recorded  on 

45  different  channels. 
FIG.  2  is  a  visual  picture  of  what  happens  to  a 

speech  sample  from  the  time  it  is  retrieved  from 
TDM  bus  1  (record)  to  the  time  when  it  is  placed 
back  on  TDM  bus  1  (playback). 

50 
Scenario 

1.  16Kb/s  record/playback  sessions. 
2.  Recording  channel  is  CHX. 

55  3.  Playback  channel  is  CHY. 

3 
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RECORD 

Hardware  Set  Up 

1.  Network  record  interface  in  record  control  112 
is  activated  for  recording  an  announcement. 
2.  The  system  is  configured  for  16Kb/s  record 
session  on  CHX. 

Starting  from  the  top  left  of  FIG.  2,  the  8-bit 
(D0-D7)  PCM  sample  from  TDM  bus  1  is  picked  up 
by  record  control  112  which  multiplexes  it  onto 
channel  CHX  in  the  serial  input  stream  into  the 
encoder  101.  This  is  shown  in  blow-up  A. 

Encoder  101  compresses  the  8-bit  sample  into 
a  2-bit  sample  and  outputs  the  sample  (D0-D1)  and 
discards  the  other  six  bits  of  sample  on  its  serial 
output  line  in  the  CHX  time  slot.  This  is  shown  in 
blow-up  B. 

To  make  efficient  use  of  the  speech  memory, 
the  2-bit  samples  are  then  concatenated  with  four 
other  samples  of  two  bits  each  into  8-bit  words  by 
record  interface  109.  Buffer  memory  RSMA  903  is 
shown  with  byte  1  having  samples  1,2,3  and  4, 
each  with  bits  DO  and  D1.  The  bytes  are  then 
moved  to  memory  106  for  storage.  This  will  give 
storage  at  16Kb/s  which  is  a  4:1  compression  rate. 
If  this  concatenation  were  not  done,  there  would  be 
no  saving  of  memory  space  with  compressed  mes- 
sage  samples. 

To  playback  the  compressed  message,  the  8- 
bit  word  bytes,  each  containing  four  compressed 
PCM  samples,  are  read  out  of  memory  106  into 
playback  interface  108.  Byte  ordering  box  705  sep- 
arates  each  of  the  2-bit  compressed  speech  sam- 
ples  (DO  and  D1)  of  each  byte  into  four  consecutive 
locations  of  buffer  called  the  PSMA  buffer.  Each  2- 
bit  sample  has  added  to  it  six  "do  not  care"  bits  for 
transmission  purposes  since  decoder  101  expects 
to  see  8-bit  words  in  each  of  sixteen  time  slots. 
The  decoder  is  designed  to  know  that  it  is  expand- 
ing  2-bit  samples  (with  six  "extra"  bits),  as  shown 
in  blow-up  C,  into  8-bit  samples.  Therefore,  while 
PSMA  704  passes  8-bit  samples  on  the  CHY  time 
slot,  decoder  101  only  looks  at  the  first  two  bits  in 
the  CHY  time  slot  to  create  a  PCM  8-bit  word 
which  is  a  reconstructed  data  sample,  as  shown  in 
blow-up  D. 

Playback  control  1  1  1  picks  up  the  serial  output 
of  decoder  101  and  transfers  it  to  the  appropriate 
time  slot  on  TDM  bus  1. 

Transcoder  101  expects  on  its  serial  input  line 
from  memory  106  sixteen  channels  of  speech  ev- 
ery  frame  cycle  (i.e.,  125$  mu  $secs).  This  is 
shown  in  FIG.  4.  Each  channel  (CH0-CH15)  con- 
tains  two,  four  or  eight  bits  of  digital  information, 
depending  on  the  chosen  compression  rate. 

FIG.  5  shows  one  channel  (channel  CH0) 
broken  into  sixteen  arbitrary  units  by  the  2MHz 

clock  signal.  For  64Kb/s,  eight  time  units  are  used 
to  provide  a  message  sample  of  eight  bits.  As 
discussed  above,  this  gives  no  compression.  For 
32Kb/s,  four  bits  are  transferred  to  or  from  the 

5  buffer  and,  for  16Kb/s,  two  bits  are  transferred. 
FIG.  1  shows  a  more  detailed  block  diagram  of 

the  announcement  circuit.  A  brief  description  of 
each  block  follows. 

Transcoder  101  accepts  PCM/ADPCM  samples 
io  and  compresses  (or  expands)  the  samples  using 

Adaptive  Differential  Pulse  Code  Modulation 
(ADPCM)  to  provide  sixteen  independent  channels 
multiplexed  onto  serial  input/output  lines.  Trans- 
coder  101  supports  compression  (or  expansion) 

is  rates  of  64Kb/s  (no  compression,  pass-through 
mode),  32Kb/s  (2:1  compression  mode)  and  16Kb/s 
(4:1  compression  mode).  The  input  PCM  code 
words  can  be  either  A  or  MU-LAW  format,  as 
specified  by  the  user.  Transcoder  101  defaults  to 

20  MU-LAW,  unless  otherwise  instructed. 
Circuit  processor  103  provides  the  necessary 

per-channel  controls,  such  as  compression  rate 
and  record/playback  mode.  Included  in  this  circuit 
is  a  dual  port  RAM  (DPR).  This  array  is  accessed 

25  asynchronously  by  circuit  processor  103  on  one 
input  and  read  synchronously  by  transcoder  101 
and  by  record  control  112. 

Circuit  processor  103  also  includes  a  micropro- 
cessor,  such  as  an  Intel  8031,  16K  of  program 

30  ROM  and  8K  of  RAM.  The  processor  manages 
board  operation  by  being  the  control  channel  mes- 
sage  interface  to  call  processing,  running  main- 
tenance  tests  and  overseeing  the  operation  of 
memory  processor  104. 

35  In  this  particular  implementation,  memory  106, 
which  stores  the  messages,  contains  1  megabyte 
of  dynamic  RAM.  The  memory  array,  as  will  be 
seen,  requires  eighteen  lines  for  row/column  ad- 
dressing  and  two  lines  for  bank  selection.  Access 

40  and  refreshing  of  the  memory  array  is  accom- 
plished  via  memory  control  105.  An  Intel  8031 
processor  is  used  in  memory  processor  104  for 
controlling  the  recording  and  playing  of  messages 
to  and  from  the  memory.  Only  announcement  mes- 

45  sages  are  stored  in  the  dynamic  announcement 
memory  106,  and  all  control  code  structures  and 
pointers  used  for  control  purposes  (e.g.,  link  lists) 
are  stored  in  static  memory  within  circuit  processor 
103,  memory  processor  104  or  memory  control 

50  105. 
The  size  of  memory  106  bounds  the  total 

amount  of  message  data  (and,  thus,  announcement 
length)  that  can  be  stored.  This  space  is  flexibly 
dividable  among  any  number  of  different  an- 

55  nouncement  messageswhose  lengths  may  vary.  As 
discussed,  the  storage  space  for  each  message  is 
a  function  of  the  compression  rates  chosen  for  the 
various  recorded  message  announcements.  For  the 

4 
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embodiment  shown,  the  maximum  message  times 
are  2  minutes  8  seconds  (all  messages  stored  at 
64Kb/s),  4  minutes  16  seconds  (all  messages 
stored  at  32Kb/s)  and  8  minutes  32  seconds  (all 
messages  stored  at  16Kb/s).  Of  course,  larger 
memories  could  be  used  to  give  other  storage 
times. 

As  discussed,  the  announcement  system  al- 
lows  flexible  message  lengths  and  the  announce- 
ments  will  be  stored  such  that  any  single  an- 
nouncement  can  be  of  any  length  up  to  the  maxi- 
mum  memory  space  available.  Individual  an- 
nouncements  are  re-recordable  or  replaceable  with- 
out  any  restriction  on  the  length  of  the  replacement 
message  other  than  that  it  must  be  able  to  fit  in  the 
unused  space  in  memory  106. 

FIG.  6  shows  the  structure  of  memory  control 
105  which  solves  the  real  time  constraint  of  retriev- 
ing  one  speech  sample  every  7.8$  mu  $secs  from 
memory  106.  To  alleviate  processing  time  burden 
on  memory  processor  104  when  interacting  with 
memory  106,  recording  or  playback  of  a  message 
is  accomplished  via  block  transfers  between  the 
memory  and  playback  interface  108,  as  shown  in 
FIG.  7. 

In  the  block  transfer  mode,  memory  processor 
104's  major  task  is  to  provide  to  memory  control 
105  for  each  record  or  playback  session  the  start- 
ing  address  of  the  block  to  be  transferred  in  or  out 
of  the  memory.  During  each  block  transfer,  sixteen 
speech  samples  must  be  retrieved.  However,  since 
the  speech  samples  may  be  compressed,  the  num- 
ber  of  bytes  transferred  during  a  single  block  trans- 
fer  will  vary  depending  on  the  compression  rate. 
For  example,  if  the  8-bit  message  samples  were 
compressed  to  4-bit  samples,  then  only  eight  bytes 
would  need  to  be  transformed  to  yield  sixteen  4-bit 
samples.  This  is  controlled  by  memory  processor 
104  via  memory  control  105. 

Since  memory  106  is  an  8-bit/byte  word  array, 
the  recorded  message  samples  are  stored  in  the 
memory  one  word  (byte)  at  a  time  regardless  of 
the  compression  rate.  However,  as  discussed 
above,  each  byte  may  have  one,  two  or  four  data 
samples  depending  upon  the  compression  rate. 
Therefore,  it  is  necessary,  when  reading  data  out  of 
the  memory,  to  transform  the  8-bit  output  words 
into  the  original  sample  sizes  of  2-,  4-,  or  8- 
bits/speech  sample.  This  conversion  is  performed 
by  playback  interface  108  (FIG.  7)  where  byte 
ordering  box  705  performs  this  task  with  the  format 
shown  in  FIG.  10.  Thus,  as  shown  for  each  block 
transfer,  the  number  of  bytes  out  of  byte  ordering 
box  705  is  always  sixteen  even  though  the  number 
of  input  bytes  varies. 

Since  the  system  expects  sixteen  channels  of 
data  per  frame  and  the  message  processor  pro- 
vides  sixteen  bytes  of  data  per  frame  for  each 

specific  channel,  a  buffering  mechanism  is  used  to 
collect  the  byte  ordering  box  output  speech  sam- 
ples  and  multiplex  them  via  multiplexer  (MF)  701 
(FIG.  7)  to  the  input  of  transcoder  101.  This  task  is 

5  performed  by  buffer  memory  PSMA  704.  This 
memory  array  consists  of  a  512  x  8  dual  port  RAM. 
The  PSMA  is  partitioned  into  two  blocks,  each 
block  256  bytes  deep  with  each  block  containing 
sixteen  16-byte  buffers. 

io  The  PSMA  interface  is  designed  such  that 
when  one  block  is  written  the  other  block  is  read 
simultaneously.  This  is  possible  since  the  time 
required  to  write  one  block  equals  the  time  to  read 
the  other  block  (i.e.,  16  frames  =  2  msecs  =  256 

is  bytes).  Upon  completion  of  processing  a  block  (i.e., 
write  or  read),  the  block  positions  are  interchanged. 
The  previously  written  block  is  now  read  and  the 
previously  read  block  is  now  written  by  the  byte 
ordering  box  with  new  speech  samples.  The  opera- 

20  tion  of  PSMA  704  is  shown  in  more  detail  in  U.S. 
Patent  No.  4,805,094  (Oye  et  al).  FIG.  8  shows  the 
alternate  arrangement  of  data  in  the  PSMA  buffer 
blocks. 

For  recording  messages,  record  interface  109, 
25  FIG.  9,  works  in  the  opposite  direction  from 

playback  interface  108  and  demultiplexes  the 
ADPCM  samples  from  transcoder  101  serial  output 
and  transfers  the  demultiplexed  signals  to  memory 
106.  Record  interface  109  directs  the  channel  out- 

30  put  ADPCM  out  samples  into  dual-ported  two  block 
buffer  RSMA  903.  Since  memory  106  is  an  8-bit 
wide  memory  array,  RSMA  903  acts  as  a  buffer  to 
collect  the  samples  and  form  full  8-bit  words  for  all 
compression  rates. 

35  Announcement  circuit  40  (FIG.  1)  allows  only 
one  recording  session  at  the  time  and,  thus,  the 
recording  channel  will  be  processed  every  2  msecs 
(i.e.,  every  sixteen  frames)  by  message  processor 
104.  During  that  2  msec  period,  the  number  of  data 

40  bytes  stored  in  RSMA  903  varies,  as  discussed 
above,  as  a  function  of  the  compression  rate. 

>From  the  message  processor  point  of  view, 
the  block  transfer  protocol  for  recording  is  the 
same  as  for  playback  and,  thus,  the  only  difference 

45  is  that  the  processor  is  now  writing  to  the  memory 
instead  of  reading  from  the  memory. 

Returning  to  FIG.  1,  TDM  bus  interface  113 
consists  of  four  network  processing  elements 
(NPE's)  which  provide  sixteen  access  points  to  the 

50  TDM  bus  for  the  sixteen  channels.  The  NPE's  can 
be  constructed  in  the  manner  set  forth  in  U.S. 
Patent  4,389,720,  dated  June  21,1983.  Circuit  pro- 
cessor  103  can  be  constructed  in  the  same  manner 
as  the  microprocessor  controller  shown  in  the 

55  aforesaid  patent. 
Playback  control  111  multiplexes  the  sixteen 

channels  from  transcoder  101  onto  sixteen  serial 
NPE  channels.  The  NPE's  then  convert  each  of 

5 
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their  serial  inputs  into  8-bit  parallel  outputs. 
The  system  can  be  expanded,  as  necessary,  to 

hold  more  data  by  changing  the  compression  rate 
of  already  stored  data.  In  this  regard,  the  system 
would  remove  the  announcement  data  from  mem- 
ory  onto  the  system  bus  over  one  channel.  At  the 
same  time,  the  system  records  the  removed  an- 
nouncement  data  over  another  channel  at  a  higher 
compression  rate. 

The  first  version  of  the  announcement  is  then 
discarded  and  the  original  storage  space  reused. 
Thus,  the  system  can  adapt,  as  needed,  to  the 
demand  for  storage  by  compressing  data  only 
when  there  is  a  shortage  of  memory  capacity. 

Conclusion 

While  our  invention  has  been  shown  in  con- 
junction  with  an  announcement  system,  it  could  be 
used  by  one  skilled  in  the  art  for  any  number  of 
data  storage  systems.  For  example,  the  stored 
messages  could  be  delivered  to  a  single  user  at  a 
later  time  or  to  a  limited  number  of  users.  Used  in 
this  manner,  the  system  would  provide  message 
store  and  forward  services.  Also,  the  system  could 
be  used  as  an  answering  device  with  the  storage  of 
one  or  more  messages  by  a  user. 

Other  types  of  arrangements  are  also  possible, 
particularly  where  data  compression  or  data  con- 
version  is  possible,  in  order  to  conserve  storage 
space.  Such  a  system  could  be,  for  example,  a 
video  storage  system  where  images,  perhaps 
pages  of  a  video  catalog,  are  stored  in  a  com- 
pressed  format  and  made  available  over  any  num- 
ber  of  channels  to  users. 

Also  note  that  data  can  come  into  the  system 
in  any  form,  analog  or  digital,  and  can  be  con- 
verted  by  a  front-end  processor  (either  in  the  NPE 
or  otherwise)  into  a  form  suitable  for  compression 
and/or  storage.  While  the  embodiment  discusses 
one  such  message  input  line,  the  system  is  op- 
erable  to  receive  messages  for  storage  over  any 
number  of  lines  simultaneously. 

Claims 

1.  A  circuit  for  storing  data  blocks  representative 
of  messages  for  delivery  to  various  users,  said 
circuit  including 

a  memory  (106),  and 
means  (101  ,103,104,105)  for  storing  data 

blocks  in  said  memory,  each  data  block  requir- 
ing  an  associated  amount  of  memory  storage, 
said  storing  means  determining  said  associ- 
ated  amount  of  memory  storage  by  applying 
any  one  of  a  plurality  of  data  compression 
factors  to  each  data  block, 

CHARACTERIZED  IN  THAT 

said  storing  means  includes  means  which, 
in  response  to  a  predetermined  condition,  uses 
another  one  of  said  plurality  of  data  compres- 
sion  factors  to  vary  the  previously  determined 

5  amount  of  memory  storage  associated  with 
that  stored  data  block. 

2.  The  circuit  set  forth  in  claim  1  wherein  said 
storing  means  includes  means  for  replacing 

io  any  stored  data  block  with  another  data  block, 
said  any  data  block  and  said  another  data 
block  each  having  an  independent  size. 

3.  The  circuit  set  forth  in  claim  2  further  compris- 
15  ing  means  for  removing  stored  data  blocks  and 

for  transmitting  removed  data  blocks  over  at 
least  one  communication  channel,  each  trans- 
mitted  data  block  being  transmittable  at  in- 
dependent  starting  times. 

20 
4.  The  circuit  set  forth  in  claim  1  wherein  said 

circuit  is  used  in  a  communication  system,  and 
wherein  said  communication  system  contains 
an  internal  control  bus  for  distributing  control 

25  messages  from  a  system  central  processor 
and  wherein  said  circuit  includes  means  for 
connecting  directly  to  said  control  bus. 

5.  The  circuit  set  forth  in  claim  1  wherein  said 
30  storing  means  is  controlled  by  a  central  pro- 

cessor  via  signals  on  a  control  bus. 

6.  The  circuit  set  forth  in  claim  1  further  including 
means  for  expanding  predetermined  ones 

35  of  said  stored  data  blocks  to  their  original 
prestorage  data  sizes,  and 

means  for  transmitting  any  expanded  data 
block  over  a  plurality  of  communication  chan- 
nels. 

40 
7.  The  circuit  set  forth  in  claim  1  wherein  said 

storing  means  also  expands  predetermined 
ones  of  said  stored  data  blocks  to  their  original 
prestorage  data  sizes,  and  the  circuit  further 

45  including 
means  for  transmitting  any  stored  data 

blocks  over  a  plurality  of  communication  chan- 
nels  at  different  times  on  each  communication 
channel. 

50 
8.  The  circuit  of  claim  1  wherein  said  data  blocks 

are  representative  of  announcement  messages 
for  use  in  a  communication  system. 

55  9.  The  circuit  of  claim  1  wherein  said  plurality  of 
compression  factors  includes  one  compression 
factor  which  produces  no  compression  of  a 
data  block. 

6 
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10.  The  circuit  of  claim  1  wherein  said  predeter- 
mined  condition  corresponds  to  a  predeter- 
mined  fill  of  said  memory. 

Patentanspruche 

1.  Schaltung  fur  die  Speicherung  von  Datenblok- 
ken,  die  zu  verschiedenen  Benutzern  zu  sen- 
dende  Nachrichten  reprasentieren,  mit  einem 
Speicher  (106),  und  eine  Einrichtung 
(101,103,104,105)  zur  Speicherung  von  Daten- 
blocken  im  Speicher,  wobei  jeder  Datenblock 
eine  zugeordnete  Speicherkapazitat  erfordert 
und  diese  von  der  Speichereinrichtung  be- 
stimmt  wird  durch  Anwendung  eines  beliebi- 
gen  Datenkompressionsfaktors  aus  einer  Viel- 
zahl  von  Datenkompressionsfaktoren  auf  jeden 
Datenblock, 
dadurch  gekennzeichnet, 
dal3  die  Speichereinrichtung  eine  Einrichtung 
enthalt,  die  bei  Eintreten  eines  vorbestimmten 
Zustandes  einen  anderen  Datenkompressions- 
faktor  aus  der  Vielzahl  von  Datenkompres- 
sionsfaktoren  verwendet,  urn  die  vorher  defi- 
nierte,  dem  gespeicherten  Datenblock  zuge- 
ordnete  Speicherkapazitat  zu  verandern. 

2.  Schaltung  nach  Anspruch  1,  wobei  die  Spei- 
chereinrichtung  eine  Einrichtung  zum  Ersetzen 
eines  beliebigen  Datenblocks  durch  einen  an- 
deren  Datenblock  enthalt  und  dabei  die  GroBe 
der  beiden  Datenblocke  nicht  voneinander  ab- 
hangt. 

3.  Schaltung  nach  Anspruch  2,  die  weiterhin  eine 
Einrichtung  zur  Ausspeicherung  von  Daten- 
blocken  und  zur  Weiterleitung  von  ausgespei- 
cherten  Datenblocken  uber  mindestens  einen 
Datenubertragungskanal  enthalt,  wobei  die 
Startzeiten  der  Ubertragung  weiterzuleitender 
Datenblocke  nicht  voneinander  abhangen. 

4.  Schaltung  nach  Anspruch  1  in  einer  Kommuni- 
kationsanlage,  die  einen  internen  Steuerbus 
zur  Verteilung  von  Steuernachrichten  einem 
Zentralprozessor  der  Anlage  beinhaltet,  wobei 
die  Schaltung  eine  Einrichtung  zur  direkten 
Verbindung  mit  dem  Steuerbus  enthalt. 

5.  Schaltung  nach  Anspruch  1,  wobei  die  Spei- 
chereinrichtung  von  einem  Zentralprozessor 
durch  auf  einem  Steuerbus  ubertragene  Signa- 
le  gesteuert  wird. 

6.  Schaltung  nach  Anspruch  1  mit  einer  Einrich- 
tung  fur  die  Expansion  von  vorbestimmten  der 
gespeicherten  Datenblocke  bis  zur  Originalda- 
tengroBe  vor  der  Speicherung  und  einer  Ein- 

richtung  zur  Ubertragung  eines  beliebigen  ex- 
pandierten  Datenblocks  uber  eine  Vielzahl  von 
Datenubertragungskanalen. 

5  7.  Schaltung  nach  Anspruch  1,  wobei  die  Spei- 
cherinrichtung  ebenfalls  vorbestimmte  der  ge- 
speicherten  Datenblocke  auf  ihre  Orginaldaten- 
groBe  vor  der  Speicherung  expandiert  und  die 
Schaltung  weiterhin  eine  Einrichtung  zur  Uber- 

io  tragung  eines  beliebigen  Datenblocks  uber 
eine  Vielzahl  von  Datenubertragungskanalen 
zu  verschiedenen  Zeiten  enthalt. 

8.  Schaltung  nach  Anspruch  1,  wobei  die  Daten- 
15  blocke  Ansagen  reprasentieren,  die  in  Kommu- 

nikationsanlagen  eingesetzt  werden. 

9.  Schaltung  nach  Anspruch  1  ,  wobei  die  Vielzahl 
von  Datenkompressionsfaktoren  einen  Daten- 

20  kompressionsfaktor  enthalt,  der  keine  Kom- 
pression  eines  Datenblocks  verursacht. 

10.  Schaltung  nach  Anspruch  1,  wobei  der  vorbe- 
stimmte  Zustand  in  einer  vorbestimmten  Ful- 

25  lung  des  Speichers  besteht. 

Revendicatlons 

1.  Circuit  pour  memoriser  des  blocs  de  donnees 
30  representatifs  de  messages  a  remettre  a  di- 

vers  utilisateurs,  ledit  circuit  comprenant 
une  memoire  (106)  et 
un  moyen  (101,103,104,105)  pour  memori- 

ser  les  blocs  de  donnees  dans  ladite  memoire, 
35  chaque  bloc  de  donnees  necessitant  une 

quantite  associee  d'espace  memoire,  ledit 
moyen  de  memorisation  determinant  ladite 
quantite  associee  d'espace  memoire  en  appli- 
quant  I'un  quelconque  d'une  pluralite  de  fac- 

40  teurs  de  compression  de  donnees  a  chaque 
bloc  de  donnees, 

CARACTERISE  EN  CE  QUE 
ledit  moyen  de  memorisation  inclut  un 

moyen  qui,  en  reponse  a  une  condition  prede- 
45  terminee,  utilise  un  autre  facteur  de  ladite  plu- 

ralite  de  facteurs  de  compression  de  donnees 
pour  faire  varier  la  quantite  d'espace  memoire 
anterieurement  determinee  associee  a  ce  bloc 
de  donnees  memorise. 

50 
2.  Circuit  selon  la  revendication  1,  dans  lequel 

ledit  moyen  de  memorisation  inclut  un  moyen 
pour  remplacer  un  bloc  de  donnees  memorise 
quelconque  par  un  autre  bloc  de  donnees,  ledit 

55  bloc  de  donnees  quelconque  et  ledit  autre  bloc 
de  donnees  ayant  chacun  une  taille  indepen- 
dante. 

7 
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3.  Circuit  selon  la  revendication  2,  comprenant 
encore  un  moyen  pour  extraire  des  blocs  de 
donnees  memorises  et  pour  emettre  les  blocs 
de  donnees  extraits  sur  au  moins  une  voie  de 
communication,  chaque  bloc  de  donnees  emis  5 
pouvant  etre  emis  a  des  moments  de  debut 
independants. 

4.  Circuit  selon  la  revendication  1,  dans  lequel 
ledit  circuit  est  utilise  dans  un  systeme  de  10 
communication,  et  dans  lequel  ledit  systeme 
de  communication  contient  un  bus  de  com- 
mande  interne  pour  distribuer  des  messages 
de  commande  provenant  d'un  processeur  cen- 
tral  du  systeme  et  dans  lequel  ledit  circuit  is 
inclut  un  moyen  pour  se  connecter  directe- 
ment  audit  bus  de  commande. 

5.  Circuit  selon  la  revendication  1,  dans  lequel 
ledit  moyen  de  memorisation  est  commande  20 
par  un  processeur  central  au  moyen  de  si- 
gnaux  sur  un  bus  de  commande. 

6.  Circuit  selon  la  revendication  1,  comprenant 
encore  25 

un  moyen  pour  developper  des  blocs  pre- 
determines  desdits  blocs  de  donnees  memori- 
ses  a  leur  taille  de  donnees  d'origine  avant 
leur  memorisation,  et 

un  moyen  pour  emettre  n'importe  quel  30 
bloc  de  donnees  developpe  sur  une  pluralite 
de  voies  de  communication. 

7.  Circuit  selon  la  revendication  1,  dans  lequel 
ledit  moyen  de  memorisation  developpe  aussi  35 
des  blocs  predetermines  desdits  blocs  de  don- 
nees  memorises  a  leur  taille  de  donnees  d'ori- 
gine  avant  leur  memorisation,  et  le  circuit  in- 
cluant  encore 

un  moyen  pour  emettre  n'importe  quel  40 
bloc  de  donnees  memorise  sur  une  pluralite  de 
voies  de  communication  a  des  moments  diffe- 
rents  sur  chaque  voie  de  communication. 

8.  Circuit  selon  la  revendication  1,  dans  lequel  45 
lesdits  blocs  de  donnees  sont  representatifs 
des  messages  enregistres  pour  I'utilisation 
dans  un  systeme  de  communication. 

9.  Circuit  selon  la  revendication  1,  dans  lequel  so 
ladite  pluralite  de  facteurs  de  compression  in- 
clut  un  facteur  de  compression  qui  ne  produit 
aucune  compression  d'un  bloc  de  donnees. 

10.  Circuit  selon  la  revendication  1,  dans  lequel  55 
ladite  condition  predetermined  correspond  a 
un  remplissage  predetermine  de  ladite  memoi- 
re. 

8 
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