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Best  mode  for  carrying  out  the  Invention 
According  to  Figure  1  a  processor  1  with  high 

priority  is  connected  via  a  bus  2  to  a  plurality,  in 
all  eight,  of  low-priority  processors  3a  —  3h.  A 

5  memory  4  is  connected  to  the  bus,  and  the 
processors  have  access  to  the  memory  via  the 
bus.  The  problem  occurring  in  this  co-operation  is 
that  access  for  the  high-priority  processor  must 
always  be  ensured,  while  the  low-priority  pro- 

10  cessors  share  the  remaining  access  time.  In 
accordance  with  the  invention  this  is  solved  by 
the  priority  apportioning  arrangement  denoted  by 
5.  The  arrangement  is  indicated  as  a  separate 
unit,  but  may  be  divided  such  that  certain  parts 

15  are  in  the  processors.  The  signals  with  which 
these  units  communicate  with  each  other  will  be 
explained  in  detail  in  connection  with  Figure  2. 
Their  designations  are  as  follows: 

BMA  =  bus  master  address.  Selects  one  of  the  8 
20  low-priority  processors. 

EBG  =  external  bus  grant.  Grants  access  to  one 
of  the  low-priority  units. 

MBG  =  intensive  processor  bus  grant.  Grants 
access  to  the  high-priority  processor. 

25  RQB  =  request  bus.  Request  for  bus  access 
from  the  low-priority  units. 

REB  =  reserve  bus.  Request  for  access  to  the 
bus  from  the  high-priority  processor. 

BOC  =  bus  occupied.  The  bus  is  engaged,  work 
30  is  in  progress. 

Figure  2  illustrates  the  priority  apportioning 
arrangement  in  the  form  of  a  block  diagram.  The 
mutual  apportioning  of  the  bus  between  the  low- 
priority  processors  takes  place  with  the  aid  of  a 

35  logic  consisting  of  a  PROM  memory  10  and  a 
register  11.  Each  low-priority  processor  3a  —  3h,  in 
all  eight  according  to  the  exemplified  embodi- 
ment,  sends  a  signal  RQB  with  a  request  for 
access  to  the  PROM  memory  10,  which  contains  a 

40  table.  In  the  table  there  is  given  the  address  to 
that  of  the  low-priority  processors  which  shall  be 
activated  next.  The  address  is  pointed  out  by  a 
signal  BMA  which  enables  addresdsing  eight 
different  units  via  a  3-wire  line.  The  fed-out 

45  address  is  registered  in  the  register  1  1  and  points 
out  in  the  memory  a  new  address  which  is  to  be 
used  when  the  next  low-priority  processor  sends 
an  RQB  signal.  Of  the  low-priority  units  only  the 
unit  3h  is  indicated  in  detail.  A  wait  flip-flop 

so  denoted  by  6  has  its  output  activated  when  bus 
access  is  desired  according  to  the  programme, 
and  an  access  flip-flop  is  denoted  by  7,  this  flip- 
flop  being  activated  when  the  processor  has 
obtained  access,  and  is  kept  activated  as  long  as 

55  this  processor  uses  the  bus.  During  this  time  the 
flip-flop  sends  the  signal  BOC  denoting  that  the 
bus  is  engaged  by  the  processor.  The  flip-flop  7  is 
activated  by  a  comparator  8  determining  that  the 
addresss  BMA  sent  from  the  register  11  agrees 

60  with  the  address  of  the  processor  itself  and 
activates  an  input  on  an  AND  circuit  9,  which 
obtains  an  EBG  signal  on  another  input,  denoting 
that  the  bus  is  available  for  the  low-priority 
processors.  Such  an  arrangement  is  already 

65  known. 

Description 

Technical  Field 
The  invention  relates  to  a  priority  apportioning 

arrangement  for  computers  containing  pro- 
cessors  of  two  types,  high-priority  type  which  can 
determine  its  priority  itself  in  relation  to  pro- 
cessors  of  the  second  low-priority  type  when 
using  a  common  bus,  such  as  to  allow  the  use  of 
the  bus  by  the  low-priority  type  also,  if  the  high- 
priority  processor  does  not  have  important  tasks. 

Background  Art 
In  a  system  having  several  processors  using  the 

same  bus  where  none  of  the  processors  has 
priority,  distribution  on  the  bus  can  take  place 
with  the  aid  of  a  logic  which  obtains  a  signal  from 
each  of  the  prospective  users  and  assigns  the  bus 
to  them  in  a  given  order,  with  the  latest  user 
coming  last.  None  of  the  processors  can  be  kept 
out  longer  than  for  a  number  of  accesses  corre- 
sponding  to  the  number  of  processors  minus  one. 

Apportioning  becomes  more  complicated  when 
a  number  of  processors  with  low  priority  and  a 
processor  with  high  priority  work  on  the  same 
bus.  In  known  arrangements,  such  as  that 
described  in  Electronic  Design,  May  24th,  1978  an 
extra  time  is  necessary  for  assigning  the  bus 
when  the  high-priority  processor  needs  it  or  in 
US—  A—  4  302  808  an  extra  bus  line  is  used  so 
that  when  any  processor  makes  a  high  priority 
request,  ail  low  priority  requests  in  any  other 
processors  are  masked  by  means  of  the  extra  line. 

Disclosure  of  the  Invention 
The  object  of  the  invention  is  to  shorten  the 

waiting  and  to  give  the  high-priority  processor  full 
priority  when  it  needs  the  bus,  but  to  give  access 
to  the  low-priority  processors  when  the  bus  is  not 
needed  by  the  high-priority  processor.  This  is 
achieved  in  accordance  with  the  invention  by 
access  to  the  bus  being  blocked  for  the  low- 
priority  units  when  the  high-priority  one  needs 
the  bus,  whereas  when  the  high-priority  unit  does 
not  need  the  bus  immediately,  the  low-priority 
units  are  given  access  for  a  time  in  given  pro- 
portion  to  the  operating  time  of  the  high-priority 
unit. 

The  invention  is  characterized  as  will  be  seen 
from  the  claim. 

Brief  Description  of  the  Drawings 
The  invention  will  be  described  below  with  the 

aid  of  an  embodiment  and  with  reference  to  the 
accompanying  drawings,  on  which 

Figure  1  is  a  block  diagram  of  a  processor 
system  with  processors  working  over  a  common 
bus. 

Figure  2  is  a  block  diagram  of  a  priority  distribu- 
tion  arrangement  in  accordance  with  the  inven- 
tion,  and 

Figure  3  is  a  time  chart  illustrating  how  the  bus 
is  assigned  when  the  high-priority  processor  does 
not  need  the  bus  immediately. 
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an  access  flip-flop  42,  which  feeds  a  BOC  signal 
via  its  output  to  the  logic  circuit  20  to  indicate  that 
the  bus  is  occupied.  If  the  first  type  of  signal 
remains  from  the  programme  selector,  the  output 

5  of  the  wait  flip-flop  41  is  immediately  activated  so 
that  the  circuit  21  is  kept  blocked  and  no  EBG 
signal  is  sent  for  giving  access  to  the  low-priority 
units.  The  other  type  of  signal  from  the  pro- 
gramme  selector  30  signifies  that  the  high-priority 

10  unit  can  allow  access  for  a  low-priorty  unit.  A  flip- 
flop  43,  which  is  activated  by  this  signal,  feeds  a 
signal  to  the  input  of  an  AND  circuit  46  in  which  a 
negation  input  is  connected  to  the  output  of  the 
flip-flop  42  so  that  it  is  blocked  the  whole  time  the 

15  high-priority  processor  uses  the  bus.  The  output 
of  the  AND  circuit  46  is  connected  to  an  input  of 
the  OR  circuit  47  which  will  send  the  output  signal 
of  the  circuit  46  to  the  AND  circuit  21.  By  activat- 
ing  the  output  signal  of  the  circuit  46,  and  the 

20  generation  of  the  REB  signal  taking  place  with  a 
given  delay  after  the  BOC  signal  has  ceased,  due 
to  the  delay  circuit  48,  the  REB  signal  does  not 
occur  until  after  the  EBG  signal  has  occurred  at 
the  output  of  the  circuit  22,  so  that  one  of  the  low- 

25  priority  units  will  be  given  access.  The  REB  signal 
occurs,  immediately  afterwards  which  ensures 
that  the  high-priority  unit  is  given  direct  access 
when  the  "bus  occupied"  signal  BOC  has  ceased. 

This  is  further  explained  in  the  time  chart 
30  according  to  Figure  3.  When  the  high-priority  unit 

is  working  and  there  is  no  immediate  need  to  use 
the  bus  again,  there  is  no  standing  REB  signal 
from  the  flip-flop  41.  When  the  "bus  occupied" 
signal  BOC  ceases,  the  output  of  the  circuit  46  is 

35  activated  with  a  time  lag  such  that  the  REB  signal 
does  not  occur  until  the  EBG  signal  has  had  time 
to  be  sent  to  the  low-priority  processors.  Imme- 
diately  afterwards  the  circuit  21  is  once  again 
blocked  by  the  REB  signa,  so  that  when  the  low- 

40  priority  unit  has  completed  its  task  and  the  BOC 
signal  has  ceased,  the  high-priority  unit  can  take 
over  the  bus  without  delay.  By  the  BOC  signal 
ceasing,  the  register  11  is  activated  and  the 
identity  of  the  low-priority  unit  can  be  sent  out. 

45  With  the  aid  of  the  described  arrangement  it  will 
be  possible  to  assign  the  bus  to  the  low-priority 
units  during  such  periods  where  the  program 
does  not  make  necessary  immediate  access  for 
the  high-priority  unit,  although  it  is  ensured  that 

so  the  high-priority  unit  always  has  immediate 
access  to  the  bus  when  so  required. 

Claim 

55  Arrangement  for  apportioning  priority  for  com- 
puters  that  contain  processors  of  two  types,  a 
high-priority  type  (1)  which  can  itself  determine 
its  priority  in  relation  to  processors  (3a,  3b  ...  3h), 
of  a  second  low-priority  type  when  using  a 

60  common  bus  (2),  such  as  to  allow  the  low-priority 
type  to  use  the  bus  also,  if  the  high-priority 
processor  does  not  have  important  tasks  charac- 
terized  in  that  the  arrangement  includes  a  first 
and  a  second  logic  circuit,  the  first  logic  circuit 

65  (20)  having  three  inputs,  the  first  for  an  input 

If  it  is  now  desired  to  subdivide  the  access 
between  the  low-priority  processors  and  the  high- 
priority  processor  such  that  the  former  will  have 
access  to  the  bus  during  a  tiome  which  is  in  a 
given  proportion  to  the  time  during  which  the 
high-priority  processor  uses  the  bus,  although 
permitting  the  high-priority  processor  to  have 
immediate  access  to  the  bus  at  any  time,  an 
arrangement  in  accordance  with  the  invention  is 
then  necessary.  The  arrangement  includes  a  first 
logic  circuit  20  controlling  the  assignment  of  the 
bus  alternatively  to  the  high-priority  or  to  a  low- 
priority  unit,  and  a  second  logic  circuit  40,  the 
output  signal  of  which  indicates  that  the  high- 
priority  unit  is  in  immediate  need  of  the  bus  or 
that  it  can  temporarily  release  the  bus  to  a  low- 
priority  unit.  According  to  the  exemplified 
embodiment,  the  first  logic  circuit  20  is  arranged 
outside  the  processors  while  the  second  logic 
circuit  40  is  in  the  high-priority  processor.  How- 
ever,  where  the  logic  circuits  are  situated  has  no 
importance  from  the  inventive  aspect. 

The  first  logic  circuit  20  has  three  inputs,  a  first 
where  a  signal  RQB  occurs  when  one  of  the  low- 
priority  units  needs  the  bus,  a  second  where  a 
signal  REB  occurs  when  the  high-priority  unit 
needs  the  bus  and  a  third  where  a  signal  BOC 
occurs  denoting  that  the  bus  is  engaged  by  one  of 
the  units.  The  signals  on  the  first  and  the  second 
inputs  are  taken  to  an  AND  circuit  21  which  sends 
an  output  signal  only  if  the  high-priority  unit  does 
not  request  access,  and  is  blocked  for  the  oppo- 
site  case.  This  signal  is  fed  to  an  input  on  an  AND 
circuit  22  the  negation  input  of  which  obtains  the 
signal  BOC.  When  the  signal  BOC  thus  ceases  in 
connection  with  the  bus  being  disengaged  and 
the  signal  REB  does  not  occur  since  the  high- 
priority  unit  is  not  in  immediate  need  of  the  bus, 
an  EBG  signal  is  sent  to  enable  access  for  one  of 
the  low-priority  units.  A  further  AND  circuit  23  is 
arranged,  which  obtains  the  AND  circuit  21  output 
signal  on  one  side  and  the  BOC  signal  on  the 
other  side.  If  both  these  signals  cease,  the  signal 
MBG  is  generated,  which  assigns  the  bus  to  the 
high-priority  unit  and  this  signal  is  fed  to  the 
second  logic  circuit  40. 

A  program  selector  denoted  by  30  provides  one 
of  two  alternative  signals  in  response  to  the 
programme  in  progress.  The  first  type  of  signal 
from  the  programme  selector  signifies  that 
immediate  bus  access  is  desired  by  the  high- 
priority-  unit,  and  the  other  signal  signifies  that 
immediate  access  is  desired,  but  low-priority 
units  are  also  permitted  to  use  the  bus.  A  wait  flip- 
flop  denoted  by  41  has  its  output  activated  imme- 
diately  when  the  first  type  of  signal  is  fed  to  its 
activating  input  S.  The  output  signal  blocks  the 
circuit  21  so  that  access  to  the  bus  from  the  low- 
priority  units  is  prevented,  and  when  the  (bus 
occupied)  signal  BOC  ceases,  the  bus  is  once 
again  assigned  to  the  high-priority  unit  by  the 
signal  MGB.  This  is  fed  to  one  input  of  an  AND 
circuit  39,  the  other  input  of  which  obtains  the 
programme  selector  signal  via  an  OR  circuit  38. 
The  output  signal  of  the  AND  circuit  39  activates 



EP  0  205  472  B1 

derselben  auftritt,  urn  dem  Bus  einer  einheit 
niedriger  Prioritat  (3a—  3h)  zuzuteilen,  falls  nur 
der  erste  Eingang  (RQB)  aktiviert  wurde,  und  am 
zweiten  Ausgans  ein  Signal  (MBG)  auftritt,  urn 
den  Bus  der  Einheit  hoher  Prioritat  zuzuteilen, 
wahrend  das  Signal  am  ersten  Eingang  gesperrt 
ist,  dass  die  zweite  Logikschaltung  (40)  zwei 
Ausgange  und  zwei  Eingange  aufweist,  einen 
ersten  Ausgang,  der  das  Signal  (REB)  bei  Zug- 
angsanforderung  von  der  Einheit  hoher  Prioritat 
dem  zweiten  Eingang  der  ersten  Logikschaltung 
zufiihrt,  und  einen  zweiten  Ausgang,  der  das 
signal  (BOC)  fuhrt,  das  dem  dritten  Eingang  der 
ersten  Logikschaltung  anzeigt,  dass  der  Bus  durch 
die  Einheit  hoher  Prioritat  belegt  ist,  so  dass, 
wenn  der  erste  Eingang  der  zweiten  Logikschal- 
tung  (40)  betatigt  ist,  ein  Signal  (REB)  unbe- 
schrankt  am  zweiten  Eingang  der  ersten  Logik- 
schaltung  auftritt,  das  angibt,  dass  die  Einheit 
hoher  Prioritat  Zugang  wiinscht,  so  dass  das 
Zuteilungs-  oder  Bewilligungssignal  (MBG)  am 
zweiten  Ausgang  der  ersten  Logikschaltung  auf- 
tritt,  und  wenn  der  zweite  Eingang  der  zweiten 
Logikschaltung  aktiviert  wird,  ein  Signal  (REB) 
einer  Zugangsanforderung  fur  die  Einheit  hoher 
Prioritat  am  ersten  Ausgang  der  zweiten  Logik- 
schaltung  nur  nach  einer  vorbestimmten  Verzo- 
gerung,  nachdem  das  Signal  (BOC)  am  zweiten 
Ausgang  der  zweiten  Logikschaltung  verschwun- 
den  ist,  auftritt,  so  dass  das  Signal  (EBG)  zur 
Bewilligung  oder  Zuteilung  des  Busses  fur  die 
Einheit  niedriger  Prioritat  Zeit  zum  Auftreten  hat, 
jedoch  die  Einheit  hoher  Prioritat  noch  unmittel- 
baren  Zugang  zum  Bus  nach  Beendigung  der 
Arbeit  der  Einheit  niedriger  Prioritat  hat. 

Revendication 

Arrangement  pour  la  repartition  de  priorite 
entre  des  ordinateurs  qui  contiennent  des  proces- 
seurs  de  deux  types,  un  type  (1)  a  haute  priorite 
qui  peut  determiner  lui-meme  sa  priorite  par 
rapport  aux  processeurs  (3a,  3b  ...  3h)  d'un 
second  type  de  priorite  lorsqu'ils  utilisent  une 
barre  commune  (2),  de  facon  a  permettre  au  type 
a  faible  priorite  d'utiliser  la  barre  egalement  si  le 
processeur  a  haute  priorite  n'a  pas  de  tache 
importante,  caracterise  en  ce  que  I'arrangement 
comprend  un  premier  et  un  second  circuits  logi- 
ques,  le  premier  circuit  logique  (20)  ayant  trois 
entrees,  la  premiere  pour  un  signal  d'entree 
(RQB)  qui  signifie  une  demande  d'acces  a  partir 
d'une  des  unites  a  faible  priorite  (3a  —  3h),  la 
deuxieme  pour  un  signal  d'entree  (REB)  qui  signi- 
fie  une  demande  d'acces  a  partir  de  I'unite  (1)  a 
haute  priorite,  et  la  troisieme  pour  un  signal 
d'entree  (BOC)  qui  se  presente  pendant  tout  le 
temps  ou  la  barre  est  utilisee,  le  circuit  (20)  ayant 
deux  sorties  sur  lesquelles,  lorsque  le  signal 
(BOC)  a  la  troisieme  entree  disparatt,  un  signal 
(EBG)  se  presente  sur  la  premiere  pour  attribuer 
la  barre  a  une  unite  (3a—  3h)  a  faible  priorite  si 
seulement  la  premiere  entree  (RQB)  a  ete  activee, 
un  signal  (EBG)  se  presentant  sur  la  seconde 
sortie  pour  attribuer  la  barre  a  I'unite  a  haute 

signal  (RQB)  which  signifies  a  request  for  access 
from  one  of  the  low-priority  units  (3a  —  3h)  the 
second  for  an  input  signal  (REB)  which  signifies  a 
request  for  access  from  the  high-priority  unit  (1) 
and  the  third  for  an  input  signal  (BOC)  which  5 
occurs  during  the  whole  time  the  bus  is  used,  the 
circuit  (20)  having  two  outputs  on  which,  when 
the  signal  (BOC)  at  the  third  input  disappears,  a 
signal  (EBG)  occurs  on  the  first  one  for  assigning 
the  bus  to  a  low-priority  unit  (3a  —  3h)  if  only  the  10 
first  input  (RQB)  has  been  activated,  on  the 
second  output  there  occurring  a  signal  (MBG)  for 
assigning  the  bus  to  the  high-priority  unit,  while 
the  signal  on  the  first  output  is  inhibited,  the 
second  logic  circuit  (40)  being  with  two  outputs  w 
and  two  inputs,  a  first  output  which  feeds  the 
signal  (REB)  with  the  request  for  access  from  the 
high-priority  unit  to  the  second  input  of  the  first 
logic  circuit,  and  a  second  output  which  feeds  the 
signal  (BOC)  indicating  to  the  third  input  of  the  20 
first  logic  circuit  that  the  bus  is  occupied  by  the 
high  priority  unit,  so  that,  when  the  first  input  of 
the  second  logic  circuit  (40)  is  activated,  a  signal 
(REB)  unconditionally  occurs  on  the  second  input 
of  the  first  logic  circuit  denoting  that  the  high-  25 
priority  unit  desires  access,  so  that  the  assigning 
or  granting  signal  (MBG)  occurs  on  the  second 
output  of  the  first  logic  circuit,  and  when  the 
second  input  of  the  second  logic  circuit  is  acti- 
vated  a  signal  (REB)  of  a  request  for  access  for  the  30 
high-priority  unit  occurs  on  the  first  output  of  the 
second  logic  circuit  only  a  predetermined  delay 
after  the  signal  (BOC)  at  the  second  output  of  the 
second  logic  circuit  disappears,  so  that  the  signal 
(EBG)  for  granting  or  assigning  the  bus  to  a  low-  35 
priority  unit  has  time  to  occur,  but  the  high- 
priority  unit  still  has  immediate  access  to  the  bus 
after  termination  of  the  work  of  the  low-priority 
unit. 

40 
Patentanspruch 

Anordnung  zur  Prioritatszuteilung  fur  Rechner, 
die  Prozessoren  zweier  Bauarten  enthalten,  eine 
Bauart  hoher  Prioritat  (1),  die  selbst  ihre  Prioritat  45 
gegenuber  Prozessoren  einer  zweiten  Bauart  mit 
niedriger  Prioritat  (3a,  3b,  ...,  3h)  bestimmen 
kann,  wenn  ein  gemeinsamer  Bus  (2)  verwendet 
wird,  urn  auch  der  Bauart  niedriger  Prioritat  die 
Verwendung  des  Busses  zu  gestatten,  falls  der  so 
Prozessor  hoher  Prioritat  keine  wichtigen  Aufga- 
ben  hat,  dadurch  gekennzeichnet,  dass  die  Anord- 
nung  eine  erste  und  zweite  Logikschaltung  auf- 
weist,  die  erste  Logikschaltung  (20)  drei  Eingange 
hat,  einen  ersten  fur  ein  Eingangssignal  (RQB),  ss 
das  eine  Zugangsanforderung  von  einer  der  Ein- 
heiten  niedriger  Prioritat  (3a—  3h)  bedeutet,  einen 
zweiten  fur  ein  Eingangssignal  (REB),  das  eine 
Zugangsanforderung  von  der  Einheit  hoher  Prio- 
ritat  (1)  bedeutet,  und  einen  dritten  fur  ein  60 
Eingangssignai  (BOC),  das  wahrend  der  gesam- 
ten  Zeit  auftritt,  wahrend  der  Bus  verwendet  wird, 
dass  die  Logikschaltung  (20)  zwei  Ausgange  hat, 
auf  denen,  wenn  das  Signal  (BOC)  am  dritten 
Eingang  aufhort,  ein  Signal  (EBG)  am  ersten  65 
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d'accord  (MBG)  se  presente  sur  la  deuxieme 
sortie  du  premier  circuit  logique,  et  lorsque  la 
deuxieme  entree  du  second  circuit  logique  est 
activitee,  un  signal  (REB)  d'une  demande  d'acces 
pour  I'unite  a  haute  priorite  se  presente  sur  la 
premiere  sortie  du  second  circuit  logique  seule- 
ment,  avec  un  retard  predetermine  apres  que  le 
signal  (BOO  a  la  seconde  sortie  du  second  circuit 
logique  ait  disparu,  en  sorte  que  le  signal  (EBG) 
pour  accorder  ou  attribuer  la  barre  a  une  unite  a 
faible  priorite  a  le  temps  de  se  presenter,  mais 
que  I'unite  a  haute  priorite  a  encore  acces  imme- 
diat  a  la  barre  apres  la  fin  du  travail  de  I'unite  a 
faible  priorite. 

priorite,  tandis  que  le  signal  sur  la  premiere  sortie 
est  inhibe,  le  second  circuit  logique  (40)  ayant 
deux  sorties  et  deux  entrees,  une  premiere  sortie 
qui  fournit  le  signal  (REB)  avec  la  demande 
d'acces  a  partir  de  I'unite  a  haute  priorite  a  la 
seconde  entree  du  premier  circuit  logique,  et  une 
seconde  sortie  qui  fournit  le  signal  (BOO  indi- 
quant  a  la  troisieme  entree  du  premier  circuit 
logique  que  la  barre  est  occupee  par  I'unite  a 
haute  priorite,  en  sorte  que,  lorsque  la  premiere 
entree  du  second  circuit  logique  (40)  est  activee, 
un  signal  (REB)  se  presente  inconditionnellement 
sur  la  deuxieme  entree  du  premier  circuit  logique, 
indiquant  que  I'unite  a  haute  priorite  desire 
I'acces,  en  sorte  que  le  signal  d'attribution  ou 
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