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Description 

The  present  invention  relates  to  a  pipelined  com- 
puter,  and  more  specifically,  to  a  control  of  a  program 
counter  used  in  a  pipelined  computer. 

Description  of  related  art 

In  advanced  computers,  the  architecture  has 
been  improved  in  various  points  so  as  to  comply  with 
high  level  languages  and  a  common  operation  sys- 
tem.  Particularly,  a  relocatable  program  has  been 
widely  used,  since  standard  programs  can  be  placed 
at  any  location  in  an  address  space.  This  is  very  ad- 
vantageous  in  such  an  environment  that  the  same 
program  is  used  in  a  plurality  of  situations. 

As  a  means  for  easily  realizing  the  relocatable 
program,  there  is  a  so-called  program  counter/rela- 
tive  addressing  mode,  which  can  minimize  modifica- 
tion  of  code  required  to  relocate  the  program.  Various 
central  processing  units  which  realize  the  program 
counter/relative  addressing  mode  have  already  been 
used.  As  regards  the  details,  reference  should  be 
made  to,  for  example,  "VAX  Architecture  Handbook", 
Digital  Equipment  Corporation;  "MC  68020  User's 
Manual",  Motorola,  Inc.;  "Z80000  CPU  Technical 
Manual",  Zilog;  "NS  32032  Instruction  Set  Reference 
Manual",  National  Semiconductor  Corp.,  etc. 

In  most  of  the  conventional  central  processing 
units  having  the  program  counter/relative  addressing 
mode,  the  architecture  adopts  a  hardware  structure 
processing  the  instruction  decoding  and  the  operand 
address  calculation  without  distinguishing  them  from 
each  other.  Therefore,  it  has  been  ordinary  that  the 
value  of  a  program  counter  at  the  time  of  address  cal- 
culation  indicates  a  head  or  a  tail  of  one  portion  of  a 
given  instruction  which  includes  the  information  relat- 
ing  to  the  address  calculation.  For  example,  reference 
can  be  made  to  the  program  counter/relative  address- 
ing  adopted  in  the  VAX-11  machine  of  Digital  Equip- 
ment  Corporation.  The  above  referred  "VAX  Architec- 
ture  Handbook"  shows  on  page  110  one  example  of 
an  instruction  "MOVE  LONG  WORD"  in  the  VAX-11 
machine.  This  example  is  shown  in  Figure  3.  The  ad- 
dress  of  the  first  operand  is  not  an  instruction  head 
address  "00001012h"  (the  surfix  "h"  means  a  hexade- 
cimal  notation),  but  "0000201  6h"  obtained  by  adding 
the  displacement  "1000h"  to  the  address  "00001016" 
of  the  tail  of  a  portion  including  the  information  con- 
cerning  the  address  of  the  first  operand. 

In  the  prior  art,  in  the  case  of  modifying  the  hard- 
ware  architecture  of  the  central  processing  unit  so  as 
to  improve  its  performance  while  maintaining  compa- 
tibility  at  the  object  code  level,  it  has  been  necessary 
to  quickly  obtain  the  value  of  the  program  counter  re- 
quired  in  calculation  of  the  program  counter/relative 
address,  i.e.,  an  intermediate  result  of  the  program 
counter  modified  in  accordance  with  the  progress  of 

the  instruction  decoding  operation.  However,  a  in- 
struction  set  having  a  high  level  function  and  a  plur- 
ality  of  instructions  has  been  heretofore  expressed  in 
the  form  of  a  variable  word  length  instruction.  In  ad- 

5  dition,  the  length  of  the  instruction  is  greatly  depend- 
ent  upon  the  content  of  the  instruction  itself.  For  ex- 
ample,  the  length  of  the  instruction  is  dependent 
upon: 

(1)  the  number  of  operands  designated  by  the  in- 
10  struction  (0th  operand,  1st  operand,  2nd  oper- 

and,  ...); 
(2)  the  addressing  information  of  the  operand 
(additional  information  such  as  index  modifica- 
tion,  displacement,  immediate  data,  etc.); 

15  (3)  the  encoding  of  the  instruction  operation  (in- 
structions  having  a  high  use  frequency  are  en- 
coded  as  short  as  possible). 
JP-B-59-31733  discloses  one  example  of  the 

program  counter/relative  address  calculation  in  the 
20  above  mentioned  manner  of  VAX-11,  and  this  ar- 

rangement  corresponds  to  the  preamble  of  claim  1  .  In 
this  example,  not  only  the  displacement  "1000h"  but 
also  one  byte  defining  the  operation  of  an  instruction, 
another  byte  indicating  that  the  first  operand  is  the 

25  program  counter/relative  addressing,  and  two  bytes 
showing  the  displacement  for  the  address  calculation 
of  the  first  operand  must  be  added  to  the  head  ad- 
dress  "00001  01  2h"  of  the  instruction. 

As  seen  from  the  above,  the  fact  that  the  result 
30  of  the  instruction  decoding  operation  is  used  in  the 

operand  address  calculation,  means  that  the  two 
kinds  of  operation  have  a  high  mutual  dependence.  In 
other  words,  the  two  kinds  of  operation  have  only  a 
small  independence  to  each  other.  This  is  one  hin- 

35  drance  in  increasing  a  parallel  processibility  of  the 
two  kinds  of  operations.  This  inclination  is  enhanced 
if  there  is  added  a  high  level  function  program  coun- 
ter/relative  addressing  mode  such  as  index. 

From  a  different  view  point,  the  increase  of  the 
40  elements  to  be  added  for  the  address  calculation  is 

disadvantageous  to  the  variable  word  length  instruc- 
tion.  Particularly,  the  address  calculation  of  32  bits  or 
more  is  inconvenient  to  a  carry  transfer  control.  Spe- 
cifically,  one  or  more  times  of  calculation  are  required 

45  at  the  time  of  the  address  calculation  in  order  to 
amend  the  program  counter  indicating  the  head  of  the 
current  instruction.  In  this  case,  a  carry  must  be 
transferred  over  a  long  bit  length  of  32  bits  or  more. 
Therefore,  the  timing  of  control  is  limited  since  it  must 

so  wait  for  the  transfer  of  the  carry.  In  order  to  overcome 
this  problem,  a  "carry  lookahead"  method  or  a  "carry 
reservation"  method  can  be  used  for  the  speed-up 
the  operation.  But,  an  additional  hardware  resource  is 
necessary  for  executing  such  a  method,  and  so,  it  is 

55  expensive. 
Accordingly,  it  is  an  object  of  the  present  inven- 

tion  to  provide  a  program  counter/relative  address 
calculation  system  which  is  free  from  the  above  men- 
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tioned  drawback. 
Another  object  of  the  present  invention  is  to  pro- 

vide  a  program  counter/relative  address  calculation 
system  capable  of  executing  an  instruction  decoding 
and  an  operand  address  calculation  in  parallel  in  a  pi- 
pelined  processor. 

A  further  object  of  the  present  invention  is  to  pro- 
vide  a  pipelined  processor  capable  of  executing  an  in- 
struction  decoding  and  an  operand  address  calcula- 
tion  in  parallel. 

The  above  and  other  objects  of  the  present  inven- 
tion  are  achieved  in  accordance  with  the  present  in- 
vention  by  a  processor  as  defined  in  claim  1;  the  de- 
pendent  claims  are  related  to  further  developments  of 
the  invention. 

With  the  arrangement  according  to  the  invention, 
the  means  for  updating  the  program  counter  for  a  next 
instruction  and  the  means  for  executing  the  effective 
address  calculation  are  provided  independently  of 
each  other,  and  therefore,  can  be  controlled  indepen- 
dently  of  each  other.  In  addition,  in  the  process  of  the 
effective  address  calculation,  the  effective  address 
calculation  means  can  use  the  value  of  the  program 
counter  before  the  program  counter  is  updated  to  the 
address  of  the  next  instruction.  Accordingly,  the  up- 
dating  of  the  program  counter  and  the  effective  ad- 
dress  calculation  can  be  concurrently  executed,  so 
that  the  degree  of  a  parallel  processing  for  instruction 
decoding  can  be  increased. 

In  a  preferred  embodiment,  there  is  provided  an 
adder  used  only  for  offsetting  the  program  counter.  In 
this  case,  the  number  or  time  of  long  bit  data  addition 
made  directly  to  the  program  counter  can  be  de- 
creased.  Thus,  it  is  possible  to  enhance  the  perfor- 
mance  of  individual  operations  in  the  processor. 

The  above  and  other  objects,  features  and  ad- 
vantages  of  the  present  invention  will  be  apparent 
from  the  following  description  of  the  preferred  em- 
bodiment  of  the  invention  with  reference  to  the  ac- 
companying  drawings. 

Brief  Description  of  the  Drawings 

Figure  1  is  a  blockdiagram  of  one  embodiment  of 
the  address  calculation  system  in  accordance 
with  the  present  invention; 
Figure  2  is  a  timing  chart  illustrating  an  operation 
of  the  system  shown  in  Figure  1;  and 
Figure  3  illustrates  one  calculation  example  of 
the  conventional  program  counter/relative  ad- 
dressing. 

Description  of  the  Preferred  Embodiment 

Referring  to  Figure  1  ,  there  is  shown  one  embodi- 
ment  of  the  program  counter/relative  address  calcu- 
lation  system  in  accordance  with  the  present  inven- 
tion.  Figure  2  illustrates  the  timing  chart  for  one  op- 

eration  example  of  the  system.  In  Figure  2,  there  are 
shown  three  cycles  Mn_  u  Mn  and  Mn+1,  each  cycle  be- 
ing  divided  into  four  timings  T1,  T2,  T3  and  T4. 

The  shown  system  includes  an  instruction  decod- 
5  er  101  coupled  to  an  instruction  bus  121  and  control- 

led  by  a  sequence  controller  104  for  instruction  de- 
coding,  which  also  controls  the  operation  timing  of 
other  various  elements  contained  in  the  system.  The 
decoder  101  receives  an  instruction  from  the  bus  121 

10  at  a  timing  T1  (201)  of  each  cycle  shown  in  Figure  2, 
and  decodes  an  instruction  code  and  an  address  field 
contained  in  the  received  instruction  at  a  timing  T2 
(202)  of  each  cycle.  Then,  the  decoder  101  generates 
an  instruction  code  length  IL,  an  instruction  type 

15  ITYP,  an  address  field  information  AF,  and  an  operand 
data  type  DTYP.  The  instruction  code  length  IL  is  no- 
tified  to  an  instruction  request  byte  number  generator 
103,  and  the  instruction  type  ITYP  is  informed  to  the 
sequence  controller  104  and  an  effective  address 

20  generation  controller  1  07.  The  address  field  informa- 
tion  AF  and  the  operand  data  type  DTYP  are  supplied 
to  an  instruction  request  controller  1  02,  the  sequence 
controller  104  and  the  effective  address  generation 
controller  107.  As  the  result  of  the  decoding,  for  ex- 

25  ample,  IL  indicates  that  the  instruction  code  length  is 
one  byte,  and  ITYP  shows  that  a  given  instruction  is 
an  operation  instruction  having  two  operands.  AF  in- 
dicates  that  a  first  operand  has  the  program  coun- 
ter/relative  addressing  mode  having  a  displacement 

30  of  16  bytes,  and  a  second  operand  indicates  the  reg- 
ister.  DTYP  shows  the  data  length  of  32  bits. 

The  instruction  request  byte  number  generator 
103  calculates  the  byte  number  of  an  instruction  word 
required  in  the  next  decoding  cycle,  on  the  basis  of 

35  the  decoded  result  of  the  whole  or  a  first  one  portion 
or  the  given  instruction  word  given  by  the  decoder 
101.  But,  this  byte  number  depends  upon  the  instruc- 
tion  length  which  can  be  decoded  by  the  decoder  101 
atone  decoding  cycle.  In  this  embodiment,  the  decod- 

40  er  101  has  a  sufficient  decoding  capacity  to  decode 
at  one  decoding  cycle  all  the  contents  of  IL,  ITYP,  AF 
and  DTYP,  excluding  some  exceptional  cases.  The  in- 
struction  request  byte  number  generator  103  is  con- 
trolled  by  the  instruction  request  controller  102  and 

45  supplied  from  its  output  131  the  byte  number  data, 
which  is  inputted  to  the  program  counter  offset  adder 
106.  The  output  131  of  the  instruction  request  byte 
number  generator  103  and  an  output  132  of  the  in- 
struction  request  controller  102  constitute  together 

so  an  instruction  request  signal  IREQ.  Specifically,  the 
outputs  131  and  132  form  an  interface  signal  for  an 
instruction  queue  having  an  alignment  ability. 

The  instruction  request  controller  102  has  an- 
other  output  134  coupled  toa  program  counterupdate 

55  controller  105.  The  offset  adder  106  is  reset  at  the 
timing  T1  (209)  and  added  with  the  output  131  at  the 
timing  T2  (203).  This  operation  of  the  offset  adder  106 
is  controlled  by  the  update  controller  105  through 
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control  lines  133.  The  operation  of  the  update  control- 
ler  105  is  controlled  by  the  output  134  of  the  instruc- 
tion  request  controller  102.  Particularly,  the  update 
controller  105  modifies  the  offset  adder  106  when  in 
the  preceding  decoding  cycle  the  instruction  word 
length  is  smaller  than  the  length  which  can  be  decod- 
ed  at  the  current  decoding  cycle. 

The  shown  system  also  includes  a  program  coun- 
ter  103  for  instruction  decoding,  which  is  coupled  to 
the  instruction  bus  121  and  an  effective  address  cal- 
culation  bus  122.  The  program  counter  108  is  associ- 
ated  with  an  adder  112  and  an  incrementer  113  cou- 
pled  as  shown.  The  shown  system  further  includes  a 
registerfile  109  for  effective  address  calculation  cou- 
pled  to  the  instruction  bus  121  and  the  effective  ad- 
dress  calculation  bus  122.  The  registerfile  109  is  also 
coupled  at  its  output  to  an  effective  address  adder 
110,  which  is  coupled  to  an  effective  address  latch 
111.  This  latch  is  coupled  to  the  bus  122  and  an  op- 
erand  address  bus  123. 

Operation  will  be  now  explained  with  reference  to 
the  timing  chart  shown  in  Figure  2. 

If  an  instruction  can  be  obtained  from  the  instruc- 
tion  queue  in  response  to  the  outputs  131  and  132 
(IREQ),  an  instruction  queue  ready  IQRDY  is  inputted 
to  the  instruction  request  controller  102.  In  the  oper- 
ation  example  shown  in  Figure  2,  it  is  assumed  that 
at  a  second  decoding  cycle  T3,  the  decoding  is  not 
carried  out,  and  a  displacement  for  effective  address 
calculation  is  then  fed  on  the  instruction  bus  121  at  a 
timing  T4  (205).  Whether  or  not  this  displacement 
transfer  (205)  should  be  executed  is  discriminated  by 
the  sequence  controller  104  and  the  effective  ad- 
dress  generation  controller  1  07  on  the  basis  of  the  de- 
coded  information  (IL,  ITYP,  AF,  DTYP).  Further,  at 
the  timing  T4  (204),  the  output  131  is  added  in  the  off- 
set  adder  106. 

As  mentioned  above,  if  the  addressing  mode  of 
the  operand  is  the  program  counter/relative  address- 
ing,  the  effective  address  generation  controller  107 
causes  the  content  (the  displacement  data)  of  the  in- 
struction  bus  121  to  be  latched  to  one  register  of  the 
effective  address  calculation  register  file  109,  as 
shown  in  205,  and  at  the  same  time,  the  value  of  the 
program  counter  108  to  be  outputted  to  the  effective 
address  calculation  bus  122  so  that  the  value  is  latch- 
ed  to  another  register  of  the  register  file  109,  shown 
by  206.  Subsequentially,  as  shown  by  207,  the  ad- 
dress  calculation  is  started  from  the  timing  T1  by  the 
address  adder  1  1  0  on  the  above  mentioned  two  latch- 
ed  data.  At  the  same  time,  as  shown  by  209,  the  offset 
adder  106  outputs  the  summed  value  of  the  instruc- 
tion  length  for  the  current  instruction  to  the  adder  112 
associated  to  the  program  counter  108,  so  that  the 
program  counter  108  is  updated  by  the  incrementer 
1  1  3  and  the  adder  112  under  the  control  of  the  update 
controller  105,  as  shown  by  208. 

Accordingly,  there  are  concurrently  executed  in 

the  cycle  Mn  the  effective  address  calculation  on  the 
basis  of  the  instruction  decoded  in  the  preceding  cy- 
cle  Mn_  i  and  the  updating  of  the  program  counter  on 
the  basis  of  the  output  of  the  program  counter  offset 

5  adder. 

Claims 

10  1  .  A  processor  comprising  a  program  counter  (1  08) 
used  for  indicating  an  instruction  address  to  be 
read,  means  (112,  113)  coupled  to  the  pogram 
counter  for  updating  the  program  counter,  means 
(109,  110,  111)coupled  to  the  program  counterfor 

15  executing  an  effective  address  calculation,  char- 
acterized  by  means  (105,  107)  for  independently 
controlling  the  updating  means  (112)  and  the  ef- 
fective  address  calculation  means  (109),  and 
means  for  causing  the  effective  address  cacula- 

20  tion  means  to  be  supplied  with  the  value  of  the 
program  counter  before  the  updating  of  the  pro- 
gramm  counter  to  the  address  of  the  next  instruc- 
tion. 

25  2.  A  processor  as  claimed  in  claim  1,  wherein  the 
processor  is  capable  of  processing  a  variable 
word  length  instruction,  said  program  counter 
(108)  being  controlled  to  indicate  the  head  of  an 
instruction  by  the  value  of  the  program  counter 

30  (108),  further  comprising  means  (106)  for  sum- 
ming  the  length  of  decoded  portions  in  the  vari- 
able  word  length  instruction  in  accordance  with 
the  progress  of  the  instruction  decoding,  said  up- 
dating  comprising  means  (112)  for  adding  the 

35  length  of  the  decoded  instruction  portions  to  the 
program  counter,  and  said  effective  address  cal- 
culation  means  (109,  110,  111)  generating  a  pro- 
gram  counter  relative  operand  effective  address 
by  using  the  value  of  the  program  counter  (108) 

40  in  the  course  of  the  variable  word  length  instruc- 
tion  decoding,  so  that  the  updating  of  the  program 
counter  (108)  and  the  generation  of  the  effective 
address  are  concurrently  executed. 

45  3.  A  processor  claimed  in  claim  2  further  including 
an  adder  (106)  used  only  for  offsetting  the  pro- 
gram  counter  (108)  so  that  the  number  or  time  of 
long  bit  data  addition  made  directly  to  the  pro- 
gram  counter  can  be  decreased. 

50 
4.  A  processor  as  claimed  in  claim  1,  wherein  said 

program  counter  (108)  is  coupled  to  an  instruc- 
tion  bus  (121)  and  a  bus  (122)  for  effective  ad- 
dress  calculation,  said  updating  means  compris- 

55  ing  an  incrementer  (11  3)  and  an  adder  (11  2),  said 
processor  further  comprising  a  register  file  cou- 
pled  to  the  instruction  bus  and  the  effective  ad- 
dress  calculation  bus  to  register  data  on  these 

4 
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buses,  an  effective  address  calculation  adder 
(110)  coupled  to  the  registerfile  (109)  to  receive 
necessary  data,  an  effective  address  latch  (111) 
coupled  to  the  effective  address  calculation  ad- 
der  (110)  and  outputting  the  calculated  effective 
address  to  the  effective  address  calculation  bus 
(122),  an  instruction  decoder  (101)  being  coupled 
to  the  instruction  bus  (121)  for  generating  a  de- 
coded  data,  an  instruction  request  controller 
(102)  coupled  to  receive  the  decoded  data,  an  in- 
struction  request  byte  number  generator  (103) 
coupled  to  receive  the  decoded  data  to  generate 
the  byte  number  information,  a  program  counter 
update  controller  (105)  controlled  by  the  instruc- 
tion  request  controller  (102)  so  as  to  control  the 
update  of  the  program  counter,  a  program  counter 
offset  adder  (133)  coupled  to  the  instruction  re- 
quest  byte  number  generator  (103)  and  the  pro- 
gram  counter  update  controller  (1  05)  to  supply  an 
offset  value  to  the  adder  (106)  associated  to  the 
program  counter,  and  an  effective  address  gen- 
eration  controller  (1  07)  coupled  to  receive  the  de- 
coded  data  and  for  controlling  the  register  file 
(109)  and  the  effective  address  adder  (110), 
whereby  the  updating  of  the  program  counter  and 
the  generation  of  the  effective  address  are  con- 
currently  executed. 

Patentanspruche 

1  .  Prozessor  mit  einem  Programmzahler  (1  08)  zum 
Anzeigen  einerzu  lesenden  Befehlsadresse,  Mit- 
teln  (112,  113),  die  mitdem  Programmzahler  ver- 
bunden  sind,  zum  Aktualisieren  des  Programm- 
zahlers,  Mitteln  (109,  110,  111),  die  mitdem  Pro- 
grammzahler  verbunden  sind,  zum  Durchfuhren 
einer  Effektivadressen-Berechnung, 
gekennzeichnet  durch  Mittel  (105,  107)  zum  un- 
abhangigen  Steuern  der  Aktualisierungsmittel 
(112)  und  derEffektivadressen-Berechnungsmit- 
tel  (109)  und  Mittel  zum  Veranlassen,  dali  die  Ef- 
fektivadressen-Berechnungsmittel  mit  dem  Wert 
des  Programmzahlers  vordem  Aktualisieren  des 
Programmzahlers  auf  die  Adresse  des  nachsten 
Befehls  versorgt  wird. 

2.  Prozessor  nach  Anspruch  1  , 
wobei  der  Prozessor  in  der  Lage  ist,  einen  Befehl 
mit  variabler  Wortlange  zu  verarbeiten,  wobei  der 
Programmzahler  (108)  gesteuert  wird,  urn  den 
Kopf  eines  Befehls  durch  den  Wert  des  Pro- 
grammzahlers  (108)  anzuzeigen,  und  mitferner 
Mitteln  (106)  zur  Summierung  der  Lange  deko- 
dierterTeile  des  Befehls  variabler  Wortlange  ent- 
sprechend  dem  Voranschreiten  der  Befehlsdeko- 
dierung,  wobei  das  Aktualisieren  Mittel  (112)  auf- 
weist  zum  Addieren  der  Lange  der  dekodierten 

Teile  zum  Programmzahler  und  wobei  die  Effek- 
tivadressen-Berechnungsmittel  (109,  110,  111) 
eine  Programmzahler-Relativoperanden-  Effek- 
tivadresse  erzeugen  durch  Verwendung  des 

5  Wertes  des  Programmzahlers  (108)  bei  dem  De- 
kodieren  des  Befehls  variabler  Wortlange,  so  dali 
das  Aktualisieren  des  Programmzahlers  (108) 
und  die  Erzeugung  der  Effektivadresse  gleich- 
zeitig  durchgefuhrt  werden. 

10 
3.  Prozessor  nach  Anspruch  2, 

mit  ferner  einem  Addierer  (106)  fur  nur  die  Ver- 
satzeinstellung  des  Programmzahlers  (108),  so 
dali  die  Anzahl  oder  die  Zeit  der  Langbitdatenad- 

15  dition,  die  direkt  fur  den  Programmzahler  durch- 
gefuhrt  wird,  vermindert  werden  kann. 

4.  Prozessor  nach  Anspruch  1  , 
wobei  der  Programmzahler  (108)  mit  einem  Be- 

20  fehlsbus  (121)  und  einem  Bus  (122)  fur  die  Effek- 
tivadressenberechnung  gekoppelt  ist,  wobei  die 
Aktualisierungsmittel  einen  Inkrementer  (113) 
und  einen  Addierer  (112)  aufweisen,  wobei  der 
Prozessor  ferner  ein  Registerfile  aufweist,  das 

25  mit  dem  Befehlsbus  und  den  Effektivadress-Be- 
rechnungsbus  gekoppelt  ist,  urn  Daten  auf  diesen 
Bussen  zu  registrieren,  einen  Effektivadressen- 
Berechnungsaddierer  (110),  der  mit  dem  Regi- 
sterfile  (109)  gekoppelt  ist,  zum  Empfang  not- 

30  wendiger  Daten,  eine  Effektivadressen-Halteein- 
richtung  (111),  die  mit  dem  Effektivadressen-Be- 
rechnungsaddierer  (110)  verbunden  ist  und  die 
berechnete  Effektivadresse  an  den  Effektiv- 
adressen-Berechnungsbus  (122)  ausgibt,  einen 

35  Befehlsdekoder  (101),  der  mit  dem  Befehlsbus 
(121)  gekoppelt  ist,  zur  Erzeugung  eines  deko- 
dierten  Datums,  einen  Befehlsanforderungskon- 
troller  (102),  der  zum  Empfang  der  dekodierten 
Daten  verbunden  ist,  einen  Befehlsanforderung- 

40  Byteanzahl-Generator  (103),  der  zum  Empfang 
des  dekodierten  Datums  zur  Erzeugung  der  By- 
tezahlinformation  verbunden  ist,  einen  Pro- 
grammzahler-Aktualisierungskontroller  (1  05), 
der  durch  den  Befehlsanforderungskontroller 

45  (1  02)  gesteuert  wird,  so  dali  er  die  Aktualisierung 
des  Programmzahlers  steuert,  einen  Programm- 
zahler-  Versatzaddierer  (133),  der  mit  dem 
Befehlsanforderungs-Bytezahlgenerator  (1  03) 
und  dem  Programmzahler-Aktualisierungskon- 

50  trailer  (105)  gekoppelt  ist,  zur  Zufuhrung  eines 
Versatzwertes  an  den  Addierer  (106),  der  dem 
Programmzahler  zugeordnet  ist,  und  einen  Effek- 
tivadressen-Generatorkontroller  (107),  der  zum 
Empfang  der  dekodierten  Daten  gekoppelt  ist 

55  und  zur  Steuerung  des  Registerfiles  (109)  und 
des  Effektivadressen-Addierers  (110)  dient,  wo- 
bei  das  Aktualisieren  des  Programmzahlers  und 
die  Erzeugung  der  Effektivadresse  gleichzeitig 

5 
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ausgefuhrt  werden. 

Revendications 
5 

1.  Processeur  comprenant  un  compteur  de  pro- 
gramme  (108)  utilise  pour  indiquer  une  adresse 
d'instruction  qui  doit  etre  lue,  un  moyen  (112, 
113)  couple  au  compteur  de  programme  pour 
mettre  a  jour  le  compteur  de  programme,  un  10 
moyen  (109,  110,  111)  couple  au  compteur  de 
programme  pour  executer  un  calcul  d'adresse  ef- 
fective,  caracterise  parun  moyen  (105,  107)  pour 
commander  independamment  le  moyen  de  mise 
a  jour  (112)  et  le  moyen  de  calcul  d'adresse  effec-  15 
tive  (109)  et  par  un  moyen  pour  forcer  le  moyen 
de  calcul  d'adresse  effective  a  se  voir  appliquer 
la  valeur  du  compteur  de  programme  avant  la 
mise  a  jour  du  compteur  de  programme  par 
I'adresse  de  I'instruction  suivante.  20 

2.  Processeur  selon  la  revendication  1  ,  dans  lequel 
le  processeur  peut  traiter  une  instruction  de  lon- 
gueur  de  mot  variable,  ledit  compteur  de  pro- 
gramme  (108)  etant  commande  pour  indiquer  la  25 
tete  d'une  instruction  par  la  valeur  du  compteur 
de  programme  (108),  comprenant  en  outre  un 
moyen  (106)  pour  sommer  les  longueurs  de  par- 
ties  decodees  dans  I'instruction  de  longueur  de 
mot  variable  conformement  a  la  progression  du  30 
decodage  d'instruction,  ledit  moyen  de  mise  a 
jour  comprenant  un  moyen  (112)  pouradditionner 
les  longueurs  des  parties  d'instruction  decodees 
dans  le  compteur  de  programme  et  ledit  moyen 
de  calcul  d'adresse  effective  (109,  110,  111)  ge-  35 
nerant  une  adresse  effective  d'operande  relative 
au  compteur  de  programme  en  utilisant  la  valeur 
du  compteur  de  programme  (1  08)  au  cours  du  de- 
codage  d'instruction  de  longueur  de  mot  variable 
de  telle  sorte  que  la  mise  a  jour  du  compteur  de  40 
programme  (1  08)  et  que  la  generation  de  I'adres- 
se  effective  soient  concurremment  executees. 

d'instruction  et  au  bus  de  calcul  d'adresse  effec- 
tive  pour  enregistrer  les  donnees  sur  ces  bus,  un 
additionneur  de  calcul  d'adresse  effective  (110) 
couple  au  f  ichier  registre  (1  09)  pour  recevoir  des 
donnees  necessaires,  une  bascule  d'adresse  ef- 
fective  (111)  couplee  a  I'additionneur  de  calcul 
d'adresse  effective  (110)  et  emettant  en  sortie 
I'adresse  effective  calculee  sur  le  bus  de  calcul 
d'adresse  effective  (122),  un  decodeur  d'instruc- 
tion  (101)  couple  au  bus  d'instruction  (121)  pour 
genererdes  donnees  decodees,  un  controleur  de 
requete  d'instruction  (102)  couple  pour  recevoir 
les  donnees  decodees,  un  generateurde  nombre 
d'octets  de  requete  d'instruction  (103)  couple 
pour  recevoir  les  donnees  decodees  af  in  de  ge- 
nerer  I'information  de  nombre  d'octets,  un 
controleur  de  mise  a  jour  de  compteur  de  pro- 
gramme  (1  05)  commande  par  le  controleur  de  re- 
quete  d'instruction  (102)  de  maniere  a  comman- 
der  la  mise  a  jour  du  compteur  de  programme,  un 
additionneur  de  decalage  de  compteur  de  pro- 
gramme  (133)  couple  au  generateur  de  nombre 
d'octets  de  requete  d'instruction  (103)  et  au 
controleur  de  mise  a  jour  de  compteur  de  pro- 
gramme  (105)  pour  appliquer  une  valeur  de  deca- 
lage  a  I'additionneur  (106)  associe  au  compteur 
de  programme  et  un  controleur  de  generation 
d'adresse  effective  (107)  couple  pour  recevoir  les 
donnees  decodees  et  pour  commander  le  f  ichier 
registre  (109)  et  I'additionneur  d'adresse  effecti- 
ve  (110)  et  ainsi,  la  mise  a  jour  du  compteur  de 
programme  et  la  generation  de  I'adresse  effecti- 
ve  sont  concurremment  executees. 

3.  Processeur  selon  la  revendication  2,  incluant  en 
outre  un  additionneur  (106)  utilise  seulement  45 
pourdecaler  le  compteur  de  programme  (108)  de 
telle  sorte  que  le  nombre  de  fois  ou  une  addition 
de  donnees  binaires  longues  est  effectuee  direc- 
tement  sur  le  compteur  de  programme  puisse 
etre  diminue.  50 

4.  Processeur  selon  la  revendication  1  ,  dans  lequel 
ledit  compteur  de  programme  (108)  est  couple  a 
un  bus  d'instruction  (121)  et  a  un  bus  (122)  pour 
un  calcul  d'adresse  effective,  ledit  moyen  de  55 
mise  a  jour  comprenant  un  incrementeur(113)  et 
un  additionneur  (112),  ledit  processeur  compre- 
nant  en  outre  un  fichier  registre  couple  au  bus 

6 
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