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another  logic  symbol  which  means  AND.  Stated 
otherwise,  the  event  represented  by  the  head 
predicate  is  true  only  when  all  events  represented 
by  "Predicate  1"  through  "Predicate  N"  hold. 
Incidentally,  it  is  possible  to  understand  that  a 
declaratory  clause  has  zero  body  predicate  and 
that  an  interrogatory  clause,  zero  head  predicate. 

Let  it  be  assumed  that  there  is  another  clause  in 
addition  to  Clause  (1)  such  that: 

Description 

Background  of  the  invention 
This  invention  relates  to  an  electronic  digital 

computer  and,  more  particularly,  to  a  system  for  5 
executing  Prolog  programs,  namely,  programs 
written  in  a  programming  language  referred  to  in 
the  art  as  Prolog  (PROgramming  in  LOGic). 

As  will  later  be  exemplified  with  reference  to 
one  of  several  figures  of  the  accompanying  draw-  10 
ing,  a  Prolog  program  is  written  as  a  sequence  of 
clauses.  For  example,  a  clause  is  written  as 
follows  to  describe  that  Jack  likes  fruits: 

Likes(Jack,  *things)<-Fruits(*things).  (1)  15 

In  a  clause,  a  dash  with  an  arrowhead  «-  is  a 
logic  symbol.  The  expressions  on  both  sides  of 
the  logic  symbol  are  called  predicates, 
respectively.  The  word  exemplified  by  "likes"  and  20 
"fruits"  are  referred  to  herein  as  predicate  names, 
respectively.  The  words  "Jack"  and  "*things"  are 
called  arguments,  respectively.  The  argument 
preceded  by  an  asterisk  *  is  a  variable  argument. 
The  argument  without  the  asterisk  is  a  constant  25 
argument. 

Each  predicate  represents  an  event  and  is 
defined  by  a  predicate  name  with  or  without  a 
permutation  of  one  or  more  arguments.  As  will 
become  clear  as  the  description  proceeds,  it  is  30 
important  to  direct  attention  to  the  order  in  which 
the  arguments  are  arranged  in  a  predicate.  The 
word  "permutation"  is  therefore  used  even  when 
then  is  only  one  argument  in  a  predicate. 

The  lefthand  side  of  the  logic  symbol  is  called  a  35 
head  and  the  righthand  side,  a  body.  A  clause 
may  have  only  either  the  head  or  the  body.  A 
clause  having  both  the  head  and  the  body,  is 
called  a  regular  clause.  A  clause  having  only  the 
head,  is  called  a  declaratory  clause  or  an  40 
assertion.  The  head  of  each  declaratory  clause 
need  not  be  followed  by  the  logic  symbol  but 
directly  by  a  stop.  A  clause  having  the  body  alone, 
is  named  an  interrogatory  clause.  In  each 
interrogatory  clause,  the  body  should  be  45 
preceded  by  the  logic  symbol. 

The  predicate  of  the  head  and  the  predicate  of 
the  body  are  herein  called  a  head  predicate  and  a 
body  predicate.  The  head  of  a  regular  or  a 
declaratory  clause  consists  of  only  one  head  so 
predicate.  It  is  therefore  possible  to  refer  to  a  head 
also  as  a  head  predicate.  The  body  of  a  regular  or 
an  interrogatory  clause  consists  of  one  or  more 
body  predicates.  When  a  body  consists  of  N 
predicates,  a  comma  is  interposed  between  two  55 
adjacent  ones  of  the  body  predicates  as: 

Predicate  H<-Predicate  1,  Predicate 
2, 
...,  Predicate  N.  (2)  60 

In  Clause  (2),  "Predicate  H"  represents  a  certain 
head  predicate.  "Predicate  1"  through  "Predicate 
N"  represent  body  predicates,  N  in  number.  The 
comma  used  between  the  body  predicates,  is  65 

(3) Fruits(strawberry). 

A  sequence  of  Clauses  (1)  and  (3)  represents  by 
the  syllogistic  deduction  that  Jack  likes 
strawberry. 

It  is  possible  to  execute  a  Prolog  program  by  a 
conventional  computer.  Moreover,  a  higher- 
grade  machine  is  known  in  the  art,  which  is  of  an 
architecture  capable  of  dealing  with  various 
programming  languages.  There  is,  however,  no 
machine  known  which  is  effectively  operable  to 
execute  Prolog  programs. 

Summary  of  the  invention: 
It  is  therefore  an  object  of  the  present  invention 

to  provide  a  system  which  is  capable  of  effectively 
executing  Prolog  programs. 

It  is  another  object  of  this  invention  to  provide  a 
system  of  the  type  described,  which  is  of  a 
hardware  structure  capable  of  exclusively 
executing  Prolog  programs. 

According  to  this  invention  as  set  forth  in  Claim 
1,  each  Prolog  program  is  represented  for  a 
program  memory  by  a  plurality  of  entries  given  in 
a  predetermined  number  of  formats.  Each  entry 
has  first  through  F-th  fields  where  F  represents  a 
preselected  natural  number  which  is  greater  than 
unity.  The  F-th  fields  of  the  entries  represent  the 
formats  in  which  the  respective  entries  are 
formed.  In  other  words,  the  F-th  fields  serve  as 
discriminators  indicative  of  the  respective 
formats.  The  first  through  the  (F-1)-th  fields  of 
each  entry  indicate  relationships  which  the  entry 
under  consideration  has  relative  to  different  ones 
of  the  entries  so  that  the  entries  altogether 
represent  the  program. 

According  to  this  invention,  there  is  provided  a 
system  for  executing  a  Prolog  program,  which 
system  comprises  a  program  memory 
comprising  a  plurality  of  memory  addresses  for 
storing  entries,  respectively.  The  entries  are  given 
in  a  predetermined  number  of  formats.  Each  entry 
has  first  through  F-th  fields  where  F  represents  a 
preselected  natural  number  is  which  greater  than 
unity.  The  F-th  fields  of  the  entries  represent  the 
formats  of  the  respective  entries.  The  first 
through  the  (F-1)-th  fields  of  the  entries  indicate 
relationships  which  each  entry  has  relative  to 
different  ones  of  the  entries  so  that  the  entries 
represent  the  program. 

According  to  this  invention,  the  system 
furthermore  comprises  accessing  means  for 
accessing  the  memory  addresses  one  at  a  time, 
first  through  (F-1)-th  pointer  registers  for  storing 
the  first  through  the  (F-1  )-th  fields  of  one  entry  of 
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the  memory  address  accessed  by  the  accessing 
means  as  first  through  (F-1)-th  pointers, 
respectively,  and  selecting  means  responsive  at 
least  to  the  F-th  field  of  the  above-mentioned  one 
entry  for  selecting  one  of  the  pointer  registers  at  a 
time.  The  selecting  means  is  coupled  to  the 
accessing  means  to  make  the  accessing  means 
access  the  memory  addresses  following  the 
relationships  indicated  by  the  pointers  of  the 
successively  selected  ones  of  the  pointer 
registers. 

Brief  description  of  the  drawing: 
Fig.  1  exemplifies  a  Prolog  program; 
Fig.  2  is  a  block  diagram  of  a  system  according 

to  an  embodiment  of  the  instant  invention; 
Fig.  3  shows  table  formats  for  the  program 

exemplified  in  Fig.  1; 
Fig.  4  shows  a  plurality  of  memory  addresses 

which  the  system  illustrated  in  Fig.  2  comprises 
and  which  are  loaded  with  table  entries  of  the 
formats  depicted  in  Fig.  3; 

Fig.  5,  drawn  below  Fig.  3  merely  for 
convenience  of  illustration,  is  a  block  diagram  of  a 
control  unit  for  use  in  the  system  depicted  in  Fig. 
2;  and 

Figs.  6  (1)  and  (2)  show  steps  of  operations  of 
the  system  shown  in  Fig.  2  for  the  program 
exemplified  in  Fig.  1. 

Description  of  the  preferred  embodiments: 
Referring  to  Fig.  1,  an  example  of  Prolog  pro- 

grams  will  be  described  at  first  in  order  to  facili- 
tate  an  understanding  of  the  present  invention. 
The  program  is  written  as  a  sequence  of  first 
through  fourth  clauses.  Only  two  predicate  names 
P1  and  P2  are  used  in  the  programs,  which  will  be 
called  first  and  second  predicate  names,  respec- 
tively.  Four  arguments  A,  B,  C,  and  *X  are  used  in 
the  program,  which  will  be  named  first  through 
fourth  arguments.  In  the  example  being  illus- 
trated,  the  first  through  the  third  arguments  are 
constant  arguments.  In  other  words,  the  first 
through  the  third  arguments  have  constant  argu- 
ment  values  or  names.  The  fourth  argument  is  a 
variable  argument  or  has  a  variable  argument 
value  or  name  as  indicated  by  an  asterisk  *. 

The  first  clause  is  a  regular  clause.  The  first 
clause  has  a  head  predicate  defined  by  the  first 
predicate  name  and  a  permutation  of  the  first  and 
the  fourth  arguments.  The  first  clause  has  a  body 
which  consists  of  only  one  body  predicate  defined 
by  the  second  predicate  name  and  the  fourth 
argument. 

The  second  and  the  third  clauses  are  declarat- 
ory  clauses.  The  head  predicate  of  the  second 
clause  is  defined  by  the  second  predicate  name 
and  the  second  argument  and  the  head  predicate 
of  the  third  clause,  by  the  second  predicate  name 
and  the  third  argument. 

The  fourth  clause  is  an  interrogatory  clause. 
The  body  consists  of  only  one  body  predicate, 
which  is  defined  by  the  first  predicate  name  and  a 
permutation  of  the  first  and  the  fourth  arguments. 
It  may  be  mentioned  here  that  a  Prolog  program 

includes  at  least  one  interrogatory  clause  and  that 
the  interrogatory  clause  or  clauses  define  an 
interrogatory  instruction. 

Referring  now  to  Fig.  2,  a  Prolog  program 
5  executing  system  according  to  an  embodiment  of 

this  invention  comprises  a  program  memory  21 
for  storing  a  Prolog  program  which  is  to  be 
executed.  As  described  heretobefore  and  will 
presently  be  described  more  in  detail,  the  pro- 

10  gram  is  represented  by  a  plurality  of  tables  entries 
or  control  words  to  be  stored  in  memory 
addresses,  respectively,  which  the  program 
memory  21  comprises.  The  memory  addresses 
are  accessed  one  at  a  time  by  an  address  signal 

15  supplied  from  a  register  selector  22  as  will  later  be 
described. 

Turning  to  Fig.  3,  each  table  entry  is  given  in 
one  of  table  formats  of  five  types.  The  table 
formats  are  a  procedure  table  format  PT,  a  clause 

20  table  format  CT,  a  head  argument  table  format 
HT,  a  body  table  format  BT,  and  a  body  argument 
table  format  AT.  According  to  the  table  formats, 
each  table  entry  has  first  through  fourth  fields. 
Merely  for  convenience  of  description,  the  field 

25  depicted  for  each  table  entry  on  the  leftmost  end 
of  the  figure,  will  be  called  the  fourth  field.  The 
fields  right  to  the  fourth  field  of  each  table  entry 
will  successively  be  called  the  first  through  the 
third  fields. 

30  The  fourth  fields  of  the  respective  table  entries 
serve  as  table  or  entry  discriminators  DISC  indica- 
tive  of  the  respective  table  formats.-  What  are 
indicated  by  the  first  through  the  third  fields  of 
each  table  entry,  depends  primarily  on  the  table 

35  format  of  that  table  entry  and  will  soon  be 
described.  It  may  be  mentioned  here  that  each 
first  field  serves  as  a  link  indicator  LINK  of  the 
nature  which  will  shortly  be  described. 

The  table  entries  given  in  the  procedure,  the 
40  clause,  the  head  argument,  the  body,  and  the 

body  argument  table  formats,  will  be  referred  to 
as  procedure,  clause,  head,  body,  and  argument 
table  entries,  respectively.  As  will  be  described  in 
the  following  in  detail,  the  procedure  table  entries 

45  are  formed  for  different  or  unique  ones,  respec- 
tively,  of  the  predicate  names  used  in  the  head 
predicates  of  the  clauses.  The  clause  table  entries 
are  formed  for  the  respective  clauses.  The  head 
table  entries  are  formed  for  the  respective  argu- 

50  ments  used  in  each  of  the  head  predicates  of  the 
clauses.  The  body  table  entries  are  formed  for  the 
respective  predicate  names  used  in  each  of  the 
body  predicates  of  the  clauses.  The  argument 
table  entries  are  formed  for  the  respective  argu- 

55  ments  used  in  each  of  the  body  predicates  of  the 
clauses. 

Summarizing,  the  clause  table  entries  represent 
the  respective  clauses.  The  procedure  and  the 
body  table  entries  are  linked  to  one  another  by  the 

60  predicate  names  and  may  collectively  be  called 
predicate  name  table  entries.  The  head  and  the 
argument  table  entries  are  related  to  one  another 
by  the  argument  values  and  may  collectively  be 
named  argument  value  table  entries.  It  is  to  be 

65  noted  in  this  connection  that  the  third  argument  is 

3 
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PNAME  indicates  the  memory  address  of  another 
table  entry. 

The  third  field  of  each  procedure  table  entry 
serves  as  a  clause  table  indicator  or  pointer  CTP 
(Fig.  3).  It  is  necessary  on  clearly  describing  the 
clause  table  indicator  to  described  the  clause 
table  entries  more  in  detail. 

First  through  fourth  clause  table  entries  CT1  to 
CT4  are  formed  for  the  first  through  the  fourth 
clauses,  respectively.  The  first  predicate  name  P1 
is  included  only  in  the  first  clause  insofar  as  the 
head  predicate  is  concerned.  The  second  predi- 
cate  name  P2  is  included  in  common  in  the  head 
predicates  of  the  second  and  the  third  clauses. 
The  memory  address  of  the  second  clause  table 
entry  CT2  is  the  earliest  of  the  memory  addresses 
of  the  clause  table  entries  for  the  clauses 
including  the  second  predicate  name  P2  in 
common.  in  the  head  predicates.  More  particu- 
larly,  the  second  clause  table  entry  CT2  is  acces- 
sed  prior  to  the  third  clause  table  entry  CT3. 

The  clause  table  indicator  CTP  of  the  procedure 
table  entry  will  now  be  described.  The  clause 
table  indicator  of  a  procedure  table  entry  formed 
for  each  predicate  name,  represents  the  memory 
address  of  a  clause  table  entry  which  is  accessed 
the  earliest  of  the  clause  table  entries  formed  for 
the  clauses  including  the  predicate  name  under 
consideration  in  common  in  the  head  predicates. 
The  clause  table  indicators  of  the  first  and  the 
second  procedure  table  entries  PT1  and  PT2 
therefore  indicate  the  memory  addresses  of  the 
first  and  the  second  cluuse  table  entries  CT1  and 
CT2  (Fig.  4),  respectively. 

Description  will  now  be  continued  as  regards 
the  clause  table  entries.  The  link  indicator  LINK  of 
a  clause  table  entry  formed  for  each  clause 
including  a  predicate  name  in  the  head  predicate, 
indicates  the  memory  address  of  a  clause  table 
entry  formed  for  another  clause  which  also 
includes  the  predicate  name  in  question  in  the 
head  predicate.  The  link  indicator  of  the  first 
clause  table  entry  CT1  is  therefore  the  null  code 
(Fig.  4).  The  link  indicator  of  the  second  clause 
table  entry  CT2  indicates  the  memory  address  of 
the  third  clause  table  entry  CT3  (Fig.  4).  The  link 
indicator  of  the  third  and  the  fourth  clause  table 
entries  CT3  and  CT4  are  the  null  codes  (Fig.  4). 

The  second  and  the  third  fields  of  each  clause 
table  entry  serve  as  head  and  body  table  indi- 
cators  or  pointers  HTP  and  BTP  (Fig.  3),  respec- 
tively.  The  head  and  the  body  table  entries  must 
therefore  be  described  more  in  detail. 

As  remarked  in  conjunction  with  Fig.  1,  two 
arguments  are  included  in  the  head  predicate  of 
the  first  clause.  Primary  and  secondary  first  head 
table  entries  HT1.1  and  HT1.2  are  therefore 
formed  for  the  first  clause.  Similarly,  second  and 
third  head  table  entries  HT2  and  HT3  are  formed 
for  the  second  and  the  third  clauses,  respectively. 
No  head  table  entry  is  formed  for  the  fourth 
clause  which  includes  no  head  predicate. 

Description  of  the  head  table  entries  will  be 
continued.  The  two  arguments  included  in  the 
head  predicate  of  the  first  clause,  are  referred  to 

included  only  in  the  head  predicate  of  the  third 
clause.  A  head  table  entry  formed  for  such  an 
argument  is  related  only  to  the  head  table  entry 
under  consideration. 

Referring  to  Fig.  4  in  addition  to  Figs.  1  and  3,  5 
only  first  and  second  predicate  names  P1  and  P2 
are  used  as  pointed  out  hereinabove  throughout 
the  program  exemplified  in  Fig.  1.  The  different 
predicate  names  used  in  the  head  predicates  of 
the  clauses,  are  also  the  first  and  the  second  10 
predicate  names  P1  and  P2.  First  and  second 
procedure  table  entries  PT1  and  PT2  are  therefore 
formed  for  the  first  and  the  second  predicate 
names  P1  and  P2,  respectively,  and  stored  in  the 
program  memory  21  (Fig.  2)  at  memory  15 
addresses  which  may  be  designated  by  PT1  and 
PT2,  respectively,  merely  for  simplicity  of  denota- 
tion. 

It  is.  possible  in  this  manner  to  indicate  the 
memory  addresses  of  the  program  memory  21  by  20 
address  numbers  specified  by  sets  of  reference 
alphabets  PT,  CT,  HT,  BT,  and  AT  for  the 
respective  table  formats  with  addition  thereto  of 
single  or  double  numerals,  such  as  1  and  1.1.  It  is 
possible  to  presume  without  loss  of  generality  25 
that  the  memory  addresses  are  accessed  in  the 
ascending  order  of  the  numbers  which  are  repre- 
sented  by  the  single  and  the  double  numeral 
added  to  each  set  of  the  reference  alphabets.  For 
instance,  a  memory  address  PT1  is  accessed  prior  30 
to  another  memory  address  PT2. 

The  first  field,  namely,  the  link  indicator  LINK 
(Fig.  3),  of  each  procedure  table  entry  indicates 
the  memory  address  of  another  procedure  table 
entry.  More  specifically,  the  link  indicator  of  a  35 
procedure  table  entry  represents  one  of  the 
memory  addresses  that  is  accessed  next  subse- 
quent  to  the  memory  address  of  the  procedure 
table  entry  under  consideration  insofar  as  the 
procedure  table  entries  are  concerned.  The  fact  40 
that  there  are  no  other  table  entries  of  this  kind,  is 
indicated  by  a  null  code.  It  is  possible  to  under- 
stand  that  the  null  code  is  also  indicative  of  a 
memory  address  of  "another"  procedure  table 
entry.  Stated  otherwise,  the  null  code  means  that  45 
there  is  no  other  memory  addresses  of  the  proce- 
dure  table  entries. 

According  to  the  presumption,  the  first  proce- 
dure  table  entry  PT1  is  accessed  at  first  of  all 
procedure  table  entries.  The  link  indicator  of  the  so 
first  procedure  table  entry  PT1  therefore 
represents  the  memory  address  PT2  (Fig.  4)  of 
another  of  the  procedure  table  entries.  The  link 
indicator  of  the  second  process  table  entry  PT2 
gives  the  null  code  (Fig.  4).  55 

The  second  field  of  each  procedure  table  entry 
serves  as  a  predicate  name  indicator  PNAME  (Fig. 
3)  indicative  of  the  predicate  name  for  which  the 
procedure  table  entry  in  question  is  formed.  The 
predicate  name  indicators  of  the  first  and  the  60 
second  procedure  table  entries  PT1  and  PT2 
therefore  represent  the  first  and  the  second  predi- 
cate  names  P1  and  P2  (Fig.  4).  As  will  become 
clear  as  the  description  proceeds,  it  is  possible  to 
understand  that  the  predicate  name  indicator  65 
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described  in  connection  with  Clause  (2)  heretobe- 
fore,  a  plurality  of  body  predicates  of  a  clause  are 
combined  by  AND  into  a  body  of  the  clause  in 
question.  The  order  of  the  body  predicates  in  each 

5  clause  is  therefore  immaterial.  In  the  illustrated 
example,  the  link  indicators  of  the  first  and  the 
fourth  body  table  entries  BT1  and  BT4  are  the  null 
codes  (Fig.  4). 

The  second  field  of  each  body  table  entry 
w  serves  as  a  predicate  name  indicator  PNAME  (Fig. 

3)  as  in  the  procedure  table  entry.  The  predicate 
name  indicator  of  a  body  table  entry  indicates  the 
predicate  name  for  which  the  body  table  entry  in 
question  is  formed.  The  first  and  the  fourth  body 

15  table  entries  BT1  and  BT4  therefore  include  predi- 
cate  name  indicators  representative  of  the  second 
and  the  first  predicate  names  P2  and  P1  (Fig.  4), 
respectively. 

The  third  field  of  each  body  table  entry  serves 
20  as  an  argument  table  indicator  or  pointer  ATP 

(Fig.  3).  The  argument  table  indicator  will  be 
described  after  the  argument  table  entries  are 
described  later  in  the  following. 

Reverting  to  the  description  of  clause  table 
25  entries,  the  head  table  indicator  HTP  of  a  clause 

table  entry  represents  the  memory  address  of  the 
earliest  accessed  one  of  the  head  table  entries, 
such  as  HT1.1  and  HT1.2,  formed  for  the 
respective  arguments  of  the  head  predicate  of  the 

30  clause  for  which  the  clause  table  entry  under 
consideration  is  formed.  In  other  words,  the  head 
table  indicator  of  a  clause  table  entry  for  a  clause, 
represents  the  memory  address  of  a  head  table 
entry  formed  for  the  argument  which  stands 

35  foremost  in  the  permutation  in  the  head  predicate 
of  the  clause  in  question. 

The  head  table  indicator  of  the  first  clause  table 
entry  CT1  therefore  indicates  the  memory 
address  of  the  primary  first  head  table  entry  HT1.1 

40  (Fig.  4).  The  head  table  indicators  of  the  second 
and  the  third  clause  table  entries  CT2  and  CT3 
represent  the  memory  addresses  of  the  second 
and  the  third  head  table  entries  HT2  and  HT3  (Fig. 
4).  The  head  table  indicator  of  the  fourth  clause 

45  table  entry  CT4  is  the  null  code  (Fig.  4).  When  the 
head  table  indicator  HTP  of  a  clause  table  entry 
gives  the  null  code,  the  clause  for  which  the 
clause  table  entry  under  consideration  is  formed, 
is  an  interrogatory  clause. 

so  Continuing  the  description  of  clause  table 
entries,  the  body  table  indicator  BTP  of  a  clause 
table  entry  formed  for  a  clause,  represents  the 
memory  address  of  the  body  table  entry  that  is 
formed  for  the  predicate  name  of  one  of  the  body 

55  predicates  of  the  clause  under  consideration.  The 
body  table  indicator  of  the  first  clause  table  entry 
CT1  indicates  the  memory  address  of  the  first 
body  table  entry  BT1  (Fig.  4).  The  body  table 
indicators  of  the  second  and  the  third  clause  table 

60  entries  CT2  and  CT3  are  the  null  codes  (Fig.  4). 
The  body  table  indicator  of  the  fourth  clause  table 
entry  CT4  represents  the  memory  address  of  the 
fourth  body  table  entry  BT4  (Fig.  4).  When  the 
body  table  indicator  BTP  of  a  clause  table  entry  is 

65  the  null  code,  the  clause  for  which  the  clause  table 

hereinabove  as  the  first  and  the  fourth  argument 
A  and  *X.  The  primary  first  head  table  entry  HT1.1 
is  formed  for  the  first  argument  that  stands 
foremost  in  the  permutation.  The  secondary  first 
head  table  entry  HT1.2  is  formed  for  the  fourth 
argument  that  stands  in  the  permutation  next 
subsequent  to  the  foremost  standing  argument. 

The  link  indicator  LINK  of  a  head  table  entry 
formed  for  an  argument  comprised  by  a  head 
predicate,  indicates  the  memory  address  of  a 
head  table  entry  formed  for  another  argument  of 
the  head  predicate  under  consideration.  Attention 
should  be  directed  in  this  connection  to  the 
permutation  of  the  argument(s).  The  "another" 
argument  should  be  an  argument  that  stands  next 
following  the  first-mentioned  argument  in  the 
permutation. 

The  first  argument  A  in  the  head  predicate  of 
the  first  clause  for  which  the  primary  first  head 
table  entry  HT1.1  is  formed,  is  next  followed  in  the 
permutation  in  the  head  predicate  in  question  by 
the  fourth  argument  *X  for  which  the  secondary 
first  table  entry  HT1.2  is  formed.  The  fourth 
argument  *X  is  followed  in  that  head  predicate  by 
no  argument.  The  link  indicator  of  the  primary 
and  the  secondary  first  table  entries  HT1.1  and 
HT1.2  therefore  represent  the  memory  address  of 
the  secondary  first  head  table  entry  HT1.2  and  the 
null  code  (Fig.  4),  respectively.  The  link  indicators 
of  the  second  and  the  third  head  table  entries  HT2 
and  HT3  are  the  null  codes  (Fig.  4). 

The  second  field  of  each  head  table  entry  serves 
as  an  argument  value  indicator  or  pointer  ARG 
(Fig.  3)  indicative  of  the  argument  for  which  the 
head  table  entry  under  consideration  is  formed. 
The  argument  value  indicators  of  the  primary  and 
the  secondary  first  head  table  entries  HT1.1  and 
HT1.2  therefore  represent  the  first  and  the  fourth 
arguments  A  and  *  (Fig.  4),  respectively.  Inas- 
much  as  the  program  includes  only  one  variable 
argument,  the  fourth  argument  is  designated 
merely  by  the  asterisk.  The  argument  value  indi- 
cators  of  the  second  and  the  third  head  table 
entries  HT2  and  HT3  are  representative  of  the 
second  and  the  third  arguments  B  and  C  (Fig.  4). 

The  third  field  of  each  head  table  entry  is  not 
used  as  indicated  by  a  stroke  in  Figs.  3  and  4. 

A  first  body  table  entry  BT1  is  formed  for  the 
second  predicate  name  P2  included  in  each  of  the 
body  predicate(s)  of  the  first  clause.  No  body 
table  entries  are  formed  for  the  second  and  the 
third  clauses  which  have  no  body  predicate.  If 
formed,  the  body  table  entries  should  be  named 
second  and  third  body  table  entries.  A  fourth 
body  table  entry  BT4  is  formed  for  the  first 
predicate  name  P1  included  in  each  of  the  body 
predicate(s)  of  the  fourth  clause. 

Description  of  the  body  table  entries  will  be 
continued.  Like  the  link  indicator  LINK  of  each 
head  table  entry,  the  link  indicator  LINK  of  a  body 
table  entry  formed  for  a  predicate  name  of  one  of 
the  body  predicates  of  a  clause,  indicates  the 
memory  address  of  a  body  table  entry  formed  for 
the  predicate  name  of  another  of  the  body  pre- 
dicates  of  the  clause  under  consideration.  As 
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entry  in  question  is  formed,  is  a  declaratory 
clause. 

Only  one  first  argument  table  entry  AT1  is 
formed  for  the  argument(s)  in  the  body  pre- 
dicate(s)  of  the  first  clause.  No  argument  table  5 
entries  are  formed  for  the  second  and  the  third 
clauses.  If  formed,  such  argument  table  entries 
should  be  named  second  and  third  argument 
table  entries.  Primary  and  second  fourth  argu- 
ment  table  entries  AT4.1  and  AT4.2  are  formed  for  10 
two  arguments  included  in  each  of  the  body 
predicate(s)  of  the  fourth  clause.  As  described  in 
conjunction  with  the  first  head  table  entries  HT1's 
the  primary  one  is  for  the  argument  that  stands 
foremost  in  the  permutation  of  arguments  of  each  is 
body  predicate.  The  secondary  one  is  for  the 
argument  that  next  stands  in  the  permutation. 

The  link  indicator  LINK  of  an  argument  table 
entry  formed  for  each  argument  of  each  body 
predicate,  represents  the  memory  address  of  an  20 
argument  table  entry  for  the  argument  that  next 
follows  the  argument  in  question  in  the  permuta- 
tion  of  arguments  in  the  body  predicate  under 
consideration.  The  first  argument  table  entry  AT1 
therefore  includes  a  link  indicator  of  the  null  code  25 
(Fig.  4).  The  primary  fourth  argument  table  entry 
AT4.1  includes  a  link  indicator  representative  of 
the  memory  address  of  the  secondary  fourth 
argument  table  entry  AT4.2  (Fig.  4).  The  link 
indicator  of  the  secondary  fourth  argument  table  30 
entry  AT4.2  is  the  null  code  (Fig.  4). 

The  second  field  of  an  argument  table  entry 
formed  for  each  argument  of  each  body  predi- 
cate,  serves  as  an  argument  value  indicator  ARG 
(Fig.  3)  representative  of  the  argument  in  ques-  35 
tion.  The  argument  value  indicator  of  the  first 
argument  table  entry  AT1  therefore  indicates  the 
fourth  argument  *  (Fig.  4).  The  argument  value 
indicators  of  the  primary  and  the  secondary 
fourth  argument  table  entries  AT4.1  and  AT4.2  40 
represent  the  first  and  the  fourth  arguments  A 
and  *  (Fig.  4),  respectively. 

The  third  field  of  each  argument  table  entry  is 
not  used  as  indicated  by  a  stroke  in  Figs.  3  and  4. 

In  Fig.  2,  each  table  entry  is  read  from  the  45 
memory  address  accessed  in  the  program 
memory  21  by  the  address  signal  into  a  read-out 
register  23  as  a  read-out  table  entry.  The  read-out 
register  23  has  first  through  fourth  fields  for  the 
first  through  the  fourth  fields  of  the  read-out  table  so 
entry,  respectively.  For  brevity  of  description,  the 
first  through  the  third  fields  of  the  read-out  table 
entry  will  be  designated  by  R1,  R2,  and  R3, 
respectively.  As  described  with  reference  to  Fig.  3, 
the  first  field  R1  is  a  link  indicator  LINK.  The  55 
second  field  R2  represents  a  predicate  name 
indicator  PNAME,  an  argument  value  indicator 
ARG,  or  a  head  table  indicator  HTP.  The  third  field 
R3  indicates  one  of  the  clause,  the  body,  and  the 
argument  table  indicators  CTP,  BTP,  and  ATP.  As  60 
the  case  may  be,  the  third  field  R3  is  idle  as 
indicated  by  a  stroke  in  Figs.  3  and  4. 

The  first  through  the  fourth  fields  of  the  read- 
out  table  entry  are  supplied  to  a  control  unit  25. 
The  first  through  the  third  fields  R1  to  R3  are  65 

delivered  towards  first  through  third  pointer 
registers  26,  27,  and  28,  respectively,  and  are 
stored  therein  as  first  through  third  pointers, 
respectively.  For  the  purpose  of  storage,  the 
control  unit  25  may  produce  a  pointer  register  set 
signal  in  the  manner  presently  to  be  described. 
Furthermore,  the  control  unit  25  supplies  the  first 
through  third  register  selection  signals  to  the 
register  selector  22  to  make  the  same  select  the 
first  through  the  third  pointer  registers  26  to  28, 
respectively.  In  addition,  the  control  unit  25  feeds 
an  additional  register  selection  signal  to  the  regis- 
ter  selector  22  to  make  the  same  select  an 
additional  register  29,  which  is  loaded  with  an 
address  signal  by  the  control  unit  25.  The  register 
selector  22  thus  selects  one  of  the  registers  26 
through  29  at  a  time  to  deliver  the  contents  of  the 
selected  register  as  the  address  signal  to  the 
program  memory  21. 

Execution  of  a  Prolog  program  begins  at  an 
interrogatory  instruction.  Inasmuch  as  the  pro- 
gram  exemplified  in  Fig.  1  comprises  only  one 
interrogatory  clause,  the  fourth  clause  table  entry 
CT4  (Fig.  4)  is  processed  at  first. 

It  may  be  mentioned  here  that  the  program  is 
represented  by  internal  expressions  which 
include  pointers  to  the  memory  addresses  in 
various  fields  as  described  with  reference  to  Figs. 
3  and  4.  A  great  number  of  steps  are  therefore 
necessary  on  executing  the  program  by  a  conven- 
tional  computer. 

More  particularly,  a  conventional  computer 
comprises  only  one  address  register  for  a  pro- 
gram  memory.  Furthermore,  the  memory  address 
is  specified  by  a  specific  field  of  each  internal 
expression.  It  follows  that  a  plurality  of  steps  are 
indispensable  on  selecting  each  memory  address 
from  a  plurality  of  fields  and  on  storing  the 
memory  address  in  the  address  register. 

In  marked  contrast,  the  Prolog  program  execut- 
ing  system  exemplified  in  Fig.  2  is  capable  of 
dealing  with  the  internal  expressions  as  they  are. 
Moreover,  provision  of  a  plurality  of  registers 
makes  it  possible  to  effectively  execute  the  pro- 
gram  represented  by  such  internal  expressions. 

Referring  to  Fig.  5,  the  control  unit  25  may 
comprise  a  microprocessor  31  supplied  with  the 
fourth  field  of  the  read-out  table  entry  from  the 
read-out  register  23  (Fig.  2)  to  decode  the  table 
discriminator  DISC  (Fig.  3).  A  multiplexer  33  is 
supplied  with  the  first  through  the  third  fields  R1 
to  R3  from  the  read-out  register  23. 

The  microprocessor  31  is  timed  to  deliver  first 
through  third  multiplexer  selection  signal  to  the 
multiplexer  33  to  make  the  same  select  the  first 
through  the  third  fields  R1  to  R3,  respectively,  as  a 
multiplexer  output  signal.  The  multiplexer  output 
signal  is  delivered  towards  a  working  register  35, 
a  predicate  name  register  36,  and  a  stack  memory 
37.  The  stack  memory  37  has  a  plurality  of  stack 
addresses.  One  of  the  stack  addresses  is  indicated 
as  a  top  address  by  a  top  of  stack  pointer  39.  It  is 
possible  in  the  manner  known  in  the  art  to  make 
the  top  of  stack  pointer  39  indicate  the  stack 
addresses  0,  1,2,  3,  4,  and  so  forth  as  the  top 
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the  first  internal  selector  selection  signal  unless  it 
temporarily  switches  the  first  internal  selector 
selection  signal  to  the  second  or  the  third  internal 
selector  selection  signal. 

5  A  comparator  45  is  for  comparing  the  working 
register  output  signal  of  the  working  register  35 
with  the  selector  output  signal  of  the  internal 
selector  43.  A  comparison  result  signal  thereby 
produced,  is  fed  back  to  the  microprocessor  31. 

10  The  comparison  result  signal  indicative  of 
coincidence  and  incoincidence  will  be  named  a 
coincidence  and  an  incoincidence  signal.  When- 
ever  the  comparison  result  signal  indicates  the 
incoincidence,  the  microprocessor  31  delivers  the 

15  pointer  register  set  signal  to  the  first  through  the 
third  pointer  registers  26  to  28  (Fig.  2)  through  a 
connection  (not  shown). 

For  each  table  entry  read  out  into  the  read-out 
register  23  from  the  program  memory  21,  the 

20  microprocessor  31  decodes  the  table  dis- 
criminator  DISC  (Fig.  3)  at  first  although  the  table 
discriminator  is  given  in  the  "fourth"  field  of  the 
read-out  table  entry.  The  microprocessor  31  holds 
the  decoded  table  disciminator  until  the  next 

25  following  table  discriminator  is  supplied  thereto 
and  decoded.  Other  operation  of  the  micro- 
processor  31  will  become  clear  from  the  follow- 
ing. 

Referring  now  to  Fig.  6  (Figs.  6  (1)  and  (2)) 
30  together  with  Figs.  2,  4,  and  5,  operation  will  be 

described  for  the  program  exemplified  in  Fig.  1 
and  represented  by  the  table  entries  of  the  table 
formats  illustrated  with  reference  to  Fig.  3.  Merely 
for  brevity  of  description,  it  is  assumed  that  the 

35  microprocessor  31  has  loaded  the  additional 
register  29  with  an  address  signal  indicative  of  the 
memory  address  of  the  fourth  clause  table  entry 
CT4  (Figs.  4  and  6)  and  has  supplied  the  register 
selector  22  with  the  additional  register  selection 

40  signal."  The  address  signal  makes  the  program 
memory  21  produce  the  fourth  clause  table  entry 
CT4,  which  is  stored  in  the  read-out  register.23  as 
a  read-out  table  entry. 

In  a  first  step  1  of  operation  (Fig.  6),  the 
45  microprocessor  31  detects  that  the  table  dis- 

criminator  DISC  (Fig.  3)  indicates  the  clause  table 
format  CT  (Fig.  3).  The  detected  table  dis- 
criminator  is  kept  in  the  microprocessor  31 
throughout  the  first  step  1  of  operation. 

so  Responsive  to  the  first  multiplexer  selection 
signal  and  the  working  register  set  signal  pro- 
duced  by  the  microprocessor  31  in  succession, 
the  working  register  35  is  loaded  with  the  null 
code  given  by  the  first  field  R1  .  Responsive  to  the 

55  first  selector  selection  signal  of  the  micro- 
processor  31,  the  comparator  45  is  supplied  with 
the  null  code  output  signal  of  the  null  code 
generator  41.  The  comparator  45  produces  the 
coincidence  signal,  namely,  the  comparison 

60  result  signal  representative  of  coincidence.  The 
comparison  result  signal  is  retained  in  the  micro- 
processor  31  in  addition  to  the  detected  table 
discriminator. 

Responsive  to  the  second  multiplexer  selection 
65  signal  and  the  working  register  set  signal,  the 

address  and  to  carry  out  push  down  of  the  stack 
memory  37.  It  is  also  possible  to  make  the  top  of 
stack  pointer  39  indicate  a  stack  address  to  make 
the  stack  memory  37  produce  a  stack  output 
signal. 

Immediately  after  each  of  the  first  through  the 
third  multiplexer  selection  signals,  the  micro- 
processor  31  feeds  a  working  register  set  signal  to 
the  working  register  35  to  set  the  multiplexer 
output  signal  therein.  The  working  register  35 
produces  its  content  as  a  working  register  output 
signal. 

When  the  table  discriminator  DISC  indicates  the 
body  table  format  BT  (Fig.  3),  the  microprocessor 
31  produces  a  predicate  name  set  signal  imme- 
diately  after  the  second  multiplexer  selection 
signal  instead  of  the  working  register  set  signal. 
The  predicate  name  set  signal  sets  the  second 
field  R2  of  each  body  table  entry  in  the  predicate 
name  register  36.  The  second  field  R2  is  what  is 
produced  by  the  multiplexer  33  and  is  the  predi- 
cate  name  indicator  PNAME  (Fig.  3).  The  predi- 
cate  name  register  36  produces  the  predicate 
name  indicator  PNAME  stored  therein,  as  a  predi- 
cate  name  output  signal. 

When  the  table  discriminator  DISC  represents 
either  of  the  head  and  the  argument  table  formats 
HT  and  AT  (Fig.  3),  the  multiplexer  output  signal 
produced  in  response  to  the  second  multiplexer 
selection  signal,  is  stored  in  the  stack  memory  37 
at  the  top  address  as  well  as  in  the  working 
register  35.  In  this  event,  the  multiplexer  output 
signal  is  the  argument  value  indicator  ARG  (Fig.  3) 
of  the  head  or  the  argument  table  entry  stored  in 
the  read-out  register  23  as  the  read-out  table 
entry.  As  the  case  may  be,  a  variable  argument  is 
rewritten  in  the  stack  address  into  a  stack  address 
pointer  as  will  later  be  described. 

A  null  code  generator  41  for  generating  the  null 
code  as  a  null  code  output  signal.  An  internal 
selector  43  is  supplied  with  the  null  code  output 
signal  of  the  null  code  generator  41,  the  predicate 
name  output  signal  of  the  predicate  name  register 
36,  and  the  stack  output  signal  of  the  stack 
memory  37.  Immediately  after  each  working 
register  set  signal,  the  microprocessor  31  pro- 
duces  a  first  internal  selector  selection  signal  to 
make  the  internal  selector  43  select  as  selector 
output  signal  the  null  code  output  signal.  When 
the  table  discriminator  DISC  indicates  the  proce- 
dure  table  format  PT  (Fig.  3),  the  microprocessor 
31  produces  a  second  internal  selector  selection 
signal  immediately  after  the  working  register  set 
signal.  The  second  internal  selector  selection 
signal  makes  the  internal  selector  43  produce  the 
predicate  name  output  signal  as  another  selector 
output  signal.  When  the  table  discriminator  DISC 
represents  the  argument  table  format  AT,  the 
microprocessor  31  produces  a  third  internal  selec- 
tor  selection  signal  substantially  concurrently 
with  the  working  register  set  signal.  The  third 
internal  selector  selection  signal  makes  the  inter- 
nal  selector  43  select  the  stack  output  signal  as 
still  another  selector  output  signal.  As  will  later 
become  clear,  the  microprocessor  31  may  keep 
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third  field  R3  is  set  in  the  working  register  35. 
Inasmuch  as  the  third  field  R3  indicates  the 
memory  address  of  the  primary  fourth  argument 
table  entry  AT4.1  ,  the  comparator  45  produces  the 

5  in6bincidence  signal.  The  pointer  register  set 
signal  rewrites  the  previous  pointer  in  the  third 
pointer  register  28  into  a  new  pointer  to  the 
memory  address  of  the  primary  fourth  argument 
table  entry  AT4.1. 

10  The  above-described  fact  that  the  first  predicate 
name  P1  is  set  in  the  predicate  name  register  36, 
is  indicated  in  Fig.  6  by  "P1-»(PNR)".  For  the  next 
step,  the  microprocessor  31  responds  to  the  table 
discriminator  DISC  representative  of  the  body 

15  table  format  BT  and  sends  the  third  register 
selection  signal  to  the  register  selector  22.  The 
primary  fourth  argument  table  entry  AT4.1  is 
stored  in  the  read-out  register  23. 

In  a  third  step  3  of  operation,  the  micro- 
20  processor  31  detects  the  table  discriminator  DISC 

representative  of  the  argument  table  format  AT 
(Fig.  3).  As  before,  the  newly  detected  table 
discriminator  is  substituted  in  the  microprocessor 
31  for  the  previously  detected  and  retained  table 

25  discriminator. 
Responsive  to  the  first  multiplexer  selection 

signal  and  the  working  register  set  signal,  the  first 
held  R1  is  stored  in  the  working  register  35. 
Inasmuch  as  the  first  field  R1  indicates  the 

30  memory  address  of  the  secondary  fourth  argu- 
ment  table  entry  AT4.2,  the  comparator  45  pro- 
duces  the  incoincidence  signal.  The  comparison 
result  signal  indicative  of  the  incoincidence  is 
retained  in  the  microprocessor  31  during  the  third 

35  step  3  of  operation  in  addition  to  the  comparison 
result  signal  produced  in  the  second  step  2  of 
operation  for  the  link  indicator  LINK.  The  pointer 
register  set  signal  sets  the  first  field  R1  in  the  first 
pointer  register  26. 

40  Responsive  to  the  second  multiplexer  selection 
signal  and  the  working  register  set  signal,  the 
second  field  R2  is  set  in  the  working  register  35. 
Inasmuch  as  the  table  discriminator  retained  in 
the  microprocessor  31  indicates  the  argument 

45  table  format  AT,  the  microprocessor  31  produces 
the  third  selector  selection  signal  rather  than  the 
first  selector  selection  signal.  No  signal  is  stored 
as  yet  in  the  stack  memory  37.  The  comparator  45 
therefore  produces  the  incoincidence  signal.  The 

so  table  discriminator  for  the  argument  table  format 
AT  makes  the  second  multiplexer  selection  signal 
store  the  second  field  R2  in  the  stack  memory  37 
at  the  stack  address  0  indicated  by  the  top  of  stack 
pointer  39.  The  second  field  R2  represents  the  first 

55  argument  A. 
Inasmuch  as  the  third  field  R3  is  idle,  the  third 

pointer  register  28  keeps  the  pointer  to  the 
memory  address  of  the  primary  fourth  argument 
table  entry  AT4.1  unchanged. 

60  The  above-mentioned  fact  that  the  argument  A 
is  stored  in  the  stack  address  0,  is  indicated  in  Fig. 
6  by  "H  0".  For  the  next  step,  the  microprocessor 
31  responds  to  the  table  discriminator  DISC  repre- 
sentative  of  the  argument  table  format  AT  and  the 

65  incoincidence  signal  produced  for  the  first  field  R1 

second  field  R2  is  substituted  in  the  working 
register  35  for  the  first  field  R1.  The  second  field 
R2  is,  however,  again  the  null  code  in  the  case  of 
the  fourth  clause  table  entry  CT4.  The  comparator 
45  produces  the  coincidence  signal.  The  compari- 
son  result  signal  is  also  kept  in  the  micro- 
processor  31.  The  microprocessor  31  is  informed 
of  the  fact  that  the  head  table  indicator  HTP  (Fig. 
3)  is  the  null  code,  namely,  that  the  fourth  clause 
table  entry  CT4  is  for  an  interrogatory  clause. 

Responsive  to  the  third  multiplexer  selection 
signal  and  the  working  register  set  signal,  the 
third  field  R3  is  written  in  the  working  register  35. 
The  third  field  R3  represents  the  memory  address 
of  the  fourth  body  table  entry  BT4  (Figs.  4  and  6). 
Responsive  to  the  first  selector  selection  signal, 
the  comparator  45  produces  the  incoincidence 
signal.  Responsive  to  the  incoincidence  signal, 
the  microprocessor  31  produces  the  pointer  regis- 
ter  set  signal  to  set  the  third  field  R3  in  the  third 
pointer  register  28  as  a  pointer  to  the  memory 
address  of  the  fourth  body  table  entry  BT4. 

As  indicated  in  Fig.  6  by  "next  step",  the 
microprocessor  31  responds  to  the  table  dis- 
criminator  DISC  indicative  of  the  clause  table 
format  CT  and  the  coincidence  signal  produced 
for  the  head  table  entry  HTP  (Fig.  3)  and  kept 
therein  to  supply  the  register  selector  22  with  the 
third  register  selection  signal.  The  fourth  body 
table  entry  BT4  is  read  from  the  program  memory 
21  into  the  read-out  register  23  as  a  new  read-out 
table  entry. 

In  a  second  step  2  of  operation,  the  micro- 
processor  31  detects  the  table  discriminator  DISC 
for  the  body  table  format  BT  (Fig.  3).  The  newly 
detected  table  discriminator  is  substituted  in  the 
microprocessor  31  for  the  table  discriminator 
detected  in  the  first  step  1  of  operation. 

Responsive  to  the  first  multiplexer  selection 
signal  and  the  working  register  set  signal,  the 
previous  content  of  the  working  register  35  is 
rewritten  into  the  first  field  R1.  Inasmuch  as  the 
first  field  R1  again  gives  the  null  code,  the  com- 
parator  produces  the  coincidence  signal.  The 
comparison  result  signal  is  retained  in  the  micro- 
processor  31  until  the  steps  come  to  an  end  for 
the  interrogatory  clause  dealt  with  during  the  first 
step  1  of  operation.  It  is  to  be  noted  that  the 
comparison  result  signal  is  kept  in  the  micro- 
processor  31  although  a  like  comparison  result 
signal  indicative  of  the  coincidence  or  the  incoin- 
cidence  is  produced  for  the  link  indicator  LINK 
(Fig.  3)  of  each  table  entry  read  into  the  read-out 
register  23  and  retained  in  the  microprocessor  31 
during  each  step  of  operation. 

Inasmuch  as  the  retained  table  discriminator 
indicates  the  body  table  format  BT,  the  micro- 
processor  31  makes  the  predicate  name  set  signal 
follow  the  second  multiplexer  selection  signal 
and  does  not  produce  the  working  register  set 
signal.  The  predicate  name  register  36  is  loaded 
with  the  second  field  R2  representative  of  the  first 
predicate  name  P1. 

Responsive  to  the  third  multiplexer  selection 
signal  and  the  working  register  set  signal,  the 
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Responsive  to  the  second  multiplexer  selection 

signal  and  the  working  register  set  signal,  the 
second  field  R2  is  set  in  the  working  register  35. 
Inasmuch  as  the  retained  table  discriminator  is  for 

5  the  procedure  table  format  PT,  the  micro- 
processor  31  produces  the  second  selector  selec- 
tion  signal  rather  than  the  first  selector  selection 
signal.  The  comparator  45  compares  the  working 
register  output  signal  of  the  working  register  35 

10  with  the  predicate  name  output  signal  of  the 
predicate  name  register  36.  Both  represent  the 
first  predicate  name  P1.  The  comparator  45  pro- 
duces  the  coincidence  signal.  The  comparison 
result  signal  is  also  retained  in  the  micro- 

15  processor  31. 
Responsive  to  the  incoincidence  signal  pro- 

duced  for  the  third  field  R3,  the  microprocessor  31 
produces  the  pointer  register  set  signal  to  store 
the  third  field  R3  in  the  third  pointer  register  28. 

20  The  third  field  R3  represents  the  memory  address 
of  the  first  clause  table  entry  CT1. 

The  above-described  fact  that  the  coincidence 
is  detected  between  the  predicate  name  repre- 
sented  by  the  second  field  R2  and  the  predicate 

25  name  indicator  PNAME  stored  in  the  predicate 
name  register  36,  is  indicated  in  Fig.  6  by 
"coincidence  of  (R2)  with  (PNR)".  For  the  next 
step,  the  microprocessor  31  responds  to  the  table 
discriminator  DISC  for  the  procedure  table  format 

30  PT  and  the  coincidence  signal  produced  for  the 
second  field  R2  to  supply  the  register  selector  22 
with  the  third  register  selection  signal  rather  than 
with  the  first  register  selection  signal.  The  first 
clause  table  entry  CT1  is  read  into  the  read-out 

35  register  23. 
In  a  sixth  step  6  of  operation,  the  micro- 

processor  31  detects  the  table  discriminator  DISC 
for  the  clause  table  format  CT.  The  micro- 
processor  31  keeps  the  table  discriminator  of  the 

40  clause  table  format  CT  in  place  of  the  previously 
detected  table  discriminator  for  the  procedure 
table  format  PT. 

The  first  field  R1  gives  the  null  code.  The 
comparator  45  produces  the  coincidence  signal. 

45  The  second  field  R2  is,  however,  not  a  null  code. 
The  comparator  45  supplies  the  microprocessor 
31  with  the  incoincidence  signal.  The  micro- 
processor  31  produces  the  pointer  register  set 
signal  to  store  the  second  field  R2  in  the  second 

so  pointer  register  27.  The  second  field  R2 
represents  the  memory  address  of  the  primary 
first  head  table  entry  HT1.1. 

As  in  the  first  step  1  of  operation,  the  null  code 
output  signal  of  the  null  code  generator  41  is 

55  compared  with  the  third  field  R3  selected  by  the 
third  multiplexer  selection  signal.  The  comparator 
45  produces  the  incoincidence  signal.  The  micro- 
processor  31  produces  the  pointer  register  set 
signal  to  set  the  third  field  R3  in  the  third  pointer 

60  register  28.  The  third  field  R3  indicates  the 
memory  address  of  the  first  body  table  entry  BT1  . 

The  table  discriminator  DISC  retained  in  the 
microprocessor  31,  indicates  the  clause  table 
format  CT.  The  second  field  R2  is,  however,  not  a 

65  null  code.  The  microprocessor  31  therefore  pro- 

and  kept  therein  to  deliver  the  first  register  selec- 
tion  signal  to  the  register  selector  22.  The 
secondary  fourth  argument  table  entry  AT4.2  is 
stored  in  the  read-out  register  23. 

In  a  fourth  step  4  of  operation,  the  micro- 
processor  31  detects  that  the  table  discriminator 
DISC  again  indicates  the  argument  table  format 
AT.  The  table  discriminator  indicative  of  the  argu- 
ment  table  format  AT  is  retained  in  the  micro- 
processor  31. 

Responsive  to  the  first  multiplexer  selection 
signal  and  the  working  register  set  signal,  the  first 
field  R1  is  set  in  the  working  register  35.  The  first 
field  R1  gives  the  null  code.  The  comparator  45 
therefore  produces  the  coincidence  signal. 

Inasmuch  as  the  table  discriminator  kept  in  the 
microprocessor  31  indicates  the  argument  table 
format  AT,  the  second  multiplexer  selection 
signal  stores  the  second  field  R2  in  the  stack 
memory  37  at  the  stack  address  1.  The  first 
argument  A  stored  in  the  stack  address  0  is 
pushed  down.  The  second  field  R2  stored  in  the 
stack  address  1  represents  the  fourth  argument  *. 

As  described  before,  the  pointer  to  the  memory 
address  of  the  primary  fourth  argument  table 
entry  AT4.1  is  still  kept  unchanged  in  third  pointer 
register  28.  The  pointer  to  the  primary  fourth 
argument  table  entry  AT4.1  is,  however,  already 
used  before  beginning  of  the  fourth  step  4  of 
operation  and  is  no  more  used. 

For  the  next  step,  the  microprocessor  31 
responds  to  the  table  discriminator  DISC  for  the 
argument  table  format  AT  and  the  coincidence 
signal  produced  for  the  first  field  R1  and  kept 
therein  to  load  the  additional  register  29  with  an 
address  signal  representative  of  the  memory 
address  of  the  first  procedure  table  entry  PT1. 
Furthermore,  the  microprocessor  31  delivers  the 
additional  register  selection  signal  to  the  register 
selector  22.  The  first  procedure  table  entry  PT1  is 
read  into  the  read-out  register  23.  It  is  possible  to 
understand  that  this  is  to  check  whether  or  not  the 
predicate  name  indicator  PNAME  (Fig.  3)  given  by 
the  second  field  R2  of  the  fourth  body  table  entry 
BT4  and  stored  in  the  predicate  name  register  26, 
is  coincident  with  the  predicate  name  indicator 
PNAME  given  in  the  first  procedure  table  entry 
PT1.  The  check  is  indicated  in  Fig.  6  by  "search  of 
PT  [procedure  table  entries]  by  using  (PNR)  as  a 
key". 

In  a  fifth  step  5  of  operation,  the  microprocessor 
31  detects  that  the  table  discriminator  DISC  is  for 
the  procedure  table  format  PT  (Fig.  3).  The  table 
discriminator  kept  in  the  microprocessor  31  is 
changed  from  that  for  the  argument  table  format 
AT  to  the  newly  detected  one  for  the  procedure 
table  format  PT. 

The  first  field  R1  is  not  a  null  code.  The 
comparator  45  therefore  supplies  the  micro- 
processor  31  with  the  incoincidence  signal.  The 
microprocessor  31  produces  the  pointer  register 
set  signal,  which  loads  the  first  field  R1  in  the  first 
pointer  register  26.  The  first  field  R1  represents 
the  memory  address  of  the  second  procedure 
table  entry  PT2. 
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coincidence  signal  produced  for  the  first  field  R1. 
The  next  step  is  to  compare  contents  of  the  stack 
addresses  0  and  2  with  contents  of  the  stack 
addresses  1  and  3,  respectively.  If  the  contents  are 

5  coincident,  the  variable  argument  *  stored  in  the 
stack  address  3  is  rewritten  into  a  stack  address 
pointer  to  the  stack  address  1  in  the  manner 
known  in  the  art. 

In  a  ninth  step  9  of  operation,  the  micro- 
10  processor  31  carries  out  the  comparison.  Inas- 

much  as  the  coincidence  holds  between  the  con- 
tents  of  the  stack  addresses  0  and  2  and  between 
the  contents  of  the  stack  addresses  1  and  3,  the 
content  of  the  stack  address  3  is  rewritten  into  the 

is  pointer  to  the  stack  address  1  as  symbolically 
depicted  in  Fig.  6.  The  microprocessor  31  further- 
more  responds  for  the  next  step  to  the  table 
discriminator  DISC  for  the  argument  table  format 
AT  and  the  coincidence  signal  produced  for  the 

20  first  field  R1  to  supply  the  third  register  selection 
signal  to  the  register  selector  22.  The  first  body 
table  entry  BT1  is  now  stored  in  the  read-out 
register  23. 

In  a  tenth  step  10  of  operation,  the  table 
25  discriminator  DISC  for  the  body  table  format  BT  is 

detected  by  the  microprocessor  31  and  retained 
therein.  The  second  predicate  name  P2  is  substi- 
tuted  in  the  predicate  name  register  36  for  the  first 
predicate  name  P1.  The  third  field  R3  is  not  a  null 

30  code  and  is  therefore  stored  in  the  third  pointer 
register  28.  The  third  field  R3  indicates  the 
memory  address  of  the  first  argument  table  entry 
AT1. 

The  above-described  storage  of  the  second 
35  predicate  name  P2  in  the  predicate  name  register 

36,  is  indicated  in  Fig.  6  by  "P2-*(PNR)".  The 
contents  of  the  stack  memory  37  are  not  different 
from  those  obtained  in  the  ninth  step  9  of  oper- 
ation.  For  the  next  step,  the  microprocessor  31 

40  responds  to  the  table  discriminator  DISC  indica- 
tive  of  the  body  table  format  BT  to  deliver  the 
third  register  selection  signal  to  the  register  selec- 
tor  22. 

In  an  eleventh  step  11  of  operation,  the  table 
45  discriminator  DISC  for  the  argument  table  format 

AT  is  sensed  by  the  microprocessor  31  and  kept 
therein.  After  storage  of  the  second  field  R2  in  the 
working  register  35,  the  microprocessor  31  pro- 
duces  the  third  selector  selection  signal  to  select 

so  the  stack  output  signal,  namely,  the  content  of  the 
stack  memory  37.  The  pointer  stored  in  the  stack 
address  3  points  to  the  fourth  argument  *  stored 
in  the  stack  address  1.  The  second  field  R2 
selected  by  the  second  multiplexer  selection 

55  signal,  is  therefore  stored  in  the  stack  address  4  as 
a  stack  address  pointer  to  the  stack  address  3. 

Inasmuch  as  the  third  field  R3  is  idle,  the  third 
pointer  register  28  keeps  the  memory  address  of 
the  first  argument  table  entry  AT1  unchanged.  As 

60  described  in  conjunction  with  the  third  step  3  of 
operation,  the  content  of  the  third  pointer  register 
28  is  already  used  and  is  for  no  further  use.  The 
contents  of  the  stack  memory  37  are  symbolically 
depicted  in  Fig.  6. 

65  As  in  the  fourth  step  4  of  operation,  the  micro- 

duces  the  second  register  selection  signal  for  the 
next  step  rather  than  the  third  register  selection 
signal.  The  primary  first  head  table  entry  HT1.1  is 
read  into  the  read-out  register  23. 

In  a  seventh  step  7  of  operation,  the  micro- 
processor  31  detects  the  table  discriminator  DISC 
for  the  head  table  format  HT  (Fig.  3).  The  table 
discriminator  indicative  of  the  head  table  format 
HT  is  now  retained  in  the  microprocessor  31. 

The  first  field  R1  is  not  a  null  code.  The 
comparator  45  produces  the  incoincidence  signal. 
The  microprocessor  31  produces  the  pointer 
register  set  signal  to  store  the  first  field  R1  in  the 
first  pointer  register  26.  The  first  field  R1 
represents  the  memory  address  of  the  secondary 
first  head  table  entry  HT1.  2. 

As  is  the  case  with  the  third  step  3  of  operation, 
the  second  multiplexer  selection  signal  stores  the 
second  field  R2  in  the  stack  memory  37  at  the 
stack  address  2.  The  second  field  R2  represents 
the  fourth  argument  *. 

Inasmuch  as  the  third  field  R3  is  idle,  the  third 
pointer  register  28  keeps  the  address  signal  for 
the  first  body  table  entry  BT1  unchanged.  The 
pointer  kept  in  the  third  pointer  register  28  is  used 
later  in  the  following. 

The  stack  memory  37  is  loaded  with  the  first 
argument  A,  the  fourth  argument  *,  and  again  the 
first  argument  A  in  the  stack  addresses  0,  1,  and  2, 
respectively.  For  the  next  step,  the  micro- 
processor  31  responds  to  the  table  discriminator 
DISC  for  the  head  table  format  HT  and  the 
incoincidence  signal  produced  for  the  first  field  R1 
and  kept  therein  to  supply  the  register  selector  22 
with  the  first  register  selection  signal.  The 
secondary  first  head  table  entry  HT1.2  is  read  into 
the  read-out  register  23. 

In  an  eighth  step  8  of  operation,  the  micro- 
processor  31  again  detects  the  table  discriminator 
DISC  for  the  head  table  format  HT. 

The  first  field  R1  is  the  null  code.  The  com- 
parator  45  produces  the  coincidence  signal. 

Again  like  in  the  third  step  3  of  operation,  the 
microprocessor  31  produces  the  second 
multiplexer  selection  signal  and  the  working 
register  set  signal.  The  microprocessor  31  further- 
more  produces  the  third  selector  selection  signal. 
The  second  field  R2  is  set  in  the  working  register 
35  and  is  compared  with  the  argument  A  stored  in 
the  stack  address  2.  The  comparator  45  produces 
the  incoincidence  signal.  The  second  field  R2 
selected  by  the  second  multiplexer  selection 
signal,  is  stored  in  the  stack  memory  37  at  the 
stack  address  3.  The  contents  in  the  stack 
addresses  0  through  2  are  pushed  down. 

The  third  field  R3  is  idle.  The  third  pointer 
register  28  still  keeps  the  memory  address  of  the 
first  body  table  entry  BT1  unchanged. 

The  stack  memory  37  is  loaded  with  the  first 
argument  A,  the  fourth  argument  *,  again  the  first 
argument  A,  and  again  the  fourth  argument  *  in 
the  stack  addresses  0,  1,  2,  and  3,  respectively.  It  is 
to  be  noted  that  the  microprocessor  31  now 
retains,  among  others,  the  table  discriminator 
DISC  for  the  argument  table  format  AT  and  the 

10 
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second  pointer  registers  26  and  27,  respectively. 
The  first  field  R1  represents  the  memory  address 
of  the  third  clause  table  entry  CT3.  The  second 
field  R2  is  for  the  memory  address  of  the  second 

s  head  table  entry  HT2. 
The  third  field  R3  gives  the  null  code.  The 

comparator  45  therefore  produces  the 
coincidence  signal.  The  coincidence  signal  indi- 
cates  that  the  second  clause  table  entry  CT2  is  for 

10  a  declaratory  clause.  The  coincidence  signal 
which  represents  a  declaratory  clause,  namely, 
which  is  produced  for  the  third  field  R3  of  a  table 
entry  of  the  clause  table  format  CT,  is  retained  in 
the  microprocessor  31  so  as  to  control  the  next 

15  following  step(s)  as  will  become  clear  as  the 
■  description  preceeds. 

For  the  next  step,  the  microprocessor  31 
responds  to  the  table  discriminator  DISC  for  the 
clause  table  format  CT  and  the  incoincidence 

20  signal  produced  for  the  second  field  R2  to  supply 
the  register  selector  22  with  the  second  register 
selection  signal-  rather  than  with  the  third  register 
selection  signal.  The  second  head  table  entry  HT2 
is  read  into  the  read-out  register  23.  In  the 

25  example  being  illustrated,  the  content  of  the  first 
pointer  register  26  is  not  used. 

In  a  fifteenth  step  15  of  operation,  the  micro- 
processor  21  detects  the  table  discriminator  DISC 
indicative  of  the  head  table  format  HT.  The  null 

30  code  given  in  the  first  field  R1,  is  detected  as  the 
coincidence  signal. 

The  second  field  R2  represents  the  second 
argument  B.  The  second  multiplexer  selection 
signal  stores  the  second  field  R2  in  the  stack 

35  memory  37. 
The  second  argument  B  is  bound  to  the  variable 

argument  *  stored  in  the  stack  address  1  as 
indicated  by  the  stack  address  pointers  in  Fig.  6. 
The  stack  memory  37  is  popped  up. 

40  The  null  code  detected  in  the  fourteenth  step  14 
of  operation  to  represent  a  declaratory  clause, 
indicates  that  operation  for  the  program  exem- 
plified  in  Fig.  1,  is  near  to  an  end.  After  the 
fifteenth  step  15  of  operation,  check  is  carried  out 

45  for  the  link  indicator  LINK  sensed  in  the  second 
step  2  of  operation  and  retained  as  the  compari- 
son  result  signal  in  the  microprocessor  31.  The 
comparison  result  signal  indicates  in  the  example 
being  illustrated  that  the  link  indicator  LINK  gives 

so  the  null  code.  This  means  will  be  discussed  in  the 
following  that  there  is  no  other  body  predicate  in 
the  interrogatory  clause  dealt  with  in  the  first  step 
1  of  operation.  Execution  is  complete  for  the 
program  exemplified  in  Fig.  1. 

55  In  connection  with  the  operation  described 
heretobefore  with  reference  to  Fig.  6  and  other 
figures,  it  should  be  noted  that  the  interrogatory 
clause  may  comprise  two  or  more  body  pre- 
dicates.  In  this  event,  the  program  includes  a 

60  plurality  of  body  table  entries  for  the  respective 
body  predicates  of  the  interrogatory  clause.  By 
way  of  example,  the  fourth  body  table  entry  BT4 
(Figs.  4  and  6)  consists  of  primary  and  secondary 
fourth  body  table  entries  BT4.1  and  BT4.2  (not 

65  shown). 

processor  31  keeps  the  table  discriminator  DISC 
for  the  argument  table  format  AT  and  the  null 
code  given  by  the  first  field  R1  and  represented  by 
the  coincidence  signal.  For  the  next  step,  the 
microprocessor  31  behaves  as  described  before. 
As  a  result,  the  microprocessor  31  loads  the 
additional  register  29  with  the  address  signal  for 
the  first  procedure  table  entry  PT1  and  feeds  the 
additional  register  selection  signal  to  the  register 
selector  22.  The  first  procedure  table  entry  PT1  is 
read  into  the  read-out  register  23.  This  is  also  to 
search  the  procedure  table  entries  PT1  and  PT2 
for  the  second  predicate  name  P2,  namely,  by 
using  the  content  of  the  predicate  name  register 
36  as  a  key. 

In  a  twelfth  step  12  of  operation,  the  first 
procedure  table  entry  PT1  is  checked  as  in  the  fifth 
step  5  of  operation.  The  second  selector  selection 
signal  is  produced  immediately  after  storage  of 
the  second  field  R2  in  the  working  register  35.  The 
second  field  R2  represents  the  first  predicate 
name  P1.  The  predicate  name  output  signal  gives 
the  second  predicate  name  P2.  The  comparator  45 
therefore  produces  the  incoincidence  signal, 
which  is  kept  in  the  microprocessor  31  as  usual. 

Although  the  third  pointer  register  28  is  loaded 
with  the  third  field  R3  indicative  of  the  memory 
address  of  the  first  clause  table  entry  CT1,  the 
content  of  the  third  pointer  register  28  is  not  used 
at  all.  For  the  next  step,  the  microprocessor  31 
responds  to  the  table  discriminator  DISC  for  the 
procedure  table  format  PT  and  the  incoincidence 
signal  kept  therein  for  the  second  field  R2  to 
supply  the  register  selector  22  with  the  first 
register  selection  signal  rather  than  with  the  third 
register  selection  signal.  The  second  process 
table  entry  PT2  is  read  into  the  read-out  register 
23. 

In  a  thirteenth  step  13  of  operation,  the  micro- 
processor  31  retains  the  table  discriminator  DISC 
for  the  process  table  format  PT  and  also  the 
coincidence  signal  produced  for  the  null  code 
given  by  the  first  field  R1.  The  coincidence  signal 
produced  for  the  second  predicate  name  P2  repre- 
sented  by  the  second  field  R2  is  furthermore 
retained  in  the  microprocessor  31. 

The  incoincidence  signal  produced  for  the  third 
field  R3,  makes  the  microprocessor  31  produce 
the  pointer  register  set  signal  to  store  the  third 
field  R3  in  the  third  pointer  register  28.  The  third 
field  R3  points  to  the  memory  address  of  the 
second  clause  table  entry  CT2. 

For  the  next  step,  the  microprocessor  31 
responds  to  the  table  discriminator  DISC  for  the 
procedure  table  format  PT  and  the  coincidence 
signal  produced  for  the  second  predicate  name 
P2.  As  in  the  fifth  step  5  of  operation,  the  micro- 
processor  31  produces  the  third  register  selection 
signal.  The  second  clause  table  entry  CT2  is  read 
into  the  read-out  register  23. 

In  a  fourteenth  step  14  of  operation,  the  micro- 
processor  31  retains  the  incoincidence  signals 
produced  for  the  first  and  the  second  fields  R1 
and  R2.  In  the  meanwhile,  the  first  and  the  second 
fields  R1  and  R2  are  stored  in  the  first  and  the 
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of  a  Prolog  program  that  it  may  be  impossible  to 
find  at  first  a  clause  comprising  a  head  predicate 
defined  by  a  predicate  name  which  also  defines  a 
body  predicate  of  a  previously  processed  clause.  If 
a  failure  occurs  in  this  manner,  resort  should  be 
had  to  the  backtracking  as  called  in  the  art.  For  this 
purpose,  it  is  preferred  that  the  control  unit  25 
exemplified  in  Fig.  5  should  comprise  additional 
internal  registers  (not  shown). 

Claims 

1  .  An  apparatus  for  executing  a  Prolog  program, 
said  apparatus  comprising: 

a  program  memory  (21  )  comprising  a  plurality  of 
memory  addresses  for  storing  entries,  respec- 
tively,  said  entries  being  given  in  a  predetermined 
number  of  formats,  each  entry  having  first  through 
F-th  field  where  F  represents  a-preselected  natural 
number  which  is  greater  than  unity,  the  F-th  fields 
of  said  entries  representing  the  formats  of  the 
respective  entries,  the  first  through  the  (F-1)-th 
fields  of  said  entries  indicating  relationships  which 
each  entry  has  relative  to  different  ones  of  said 
entries  so  that  said  entries  represent  said  pro- 
gram; 

accessing  means  (25)  for  accessing  said 
memory  addresses  one  at  a  time; 

first  through  (F-1)-th  pointer  registers  (26—28) 
for  storing  the  first  through  the  (F-1)-th  fields  of 
the  entry  of  the  memory  address  accessed  by  said 
accessing  means  as  first  through  (F—  1)-th  poin- 
ters,  respectively;  and 

selecting  means  (22)  responsive  to  a  least  the  F- 
th  field  of  said  one  entry  for  selecting  one  of  said 
pointer  registers  at  a  time,  said  selecting  means 
being  coupled  to  said  accessing  means  to  make 
said  accessing  means  access  the  memory 
addresses  following  the  relationships  indicated  by 
the  pointers  of  the  successively  selected  ones  of 
said  pointer  registers. 

2.  An  apparatus  as  claimed  in  Claim  1,  said 
program  being  represented  by  a  plurality  of 
clauses,  each  clause  consisting  of  nt  head  predi- 
cate  and  n2  body  predicate  where  nn  represents 
one  of  zero  and  unity,  n2  represents  one  of  zero 
through  a  natural  number,  and  a  sum  of  n1  and  n2 
is  not  equal  to  zero,  each  of  the  head  and  the  body 
predicates  of  said  clauses  being  defined  by  a 
predicate  name  and  a  permutation  of  one  of  zero 
through  a  rational  number  of  arguments,  the  body 
predicate  of  one  of  said  clauses  comprising  the 
predicate  name  of  the  head  predicate  of  at  least 
one  of  those  of  said  clauses  which  are  different 
from  said  one  of  the  clauses,  wherein: 

said  formats  consist  of  first  through  third  for- 
mats; 

said  entries  consisting  of  clause  table  entries 
formed  in  said  first  format  for  the  respective 
clauses,  predicate  name  table  entries  formed  in 
said  second  format  for  the  respective  predicate 
names  in  said  head  and  said  body  predicates,  and 
argument  value  table  entries  formed  for  the 
respective  arguments  in  each  of  the  head  and  the 
body  predicates  of  said  clauses,  a  first  predeter- 

In  contrast  to  the  single  fourth  body  table  entry 
BT4  which  includes  the  null  code  (Figs.  4  and  6)  in 
the  first  field  as  the  link  indicator  LINK  (Fig.  3),  the 
linkindicator  LINK  of  the  primary  fourth  body  table 
entry  BT4.1  points  to  the  memory  address  of  the  5 
secondary  fourth  body  table  entry  BT4.2.  In  the 
second  step  2  of  operation,  the  pointer  to  the 
secondaryfourth  body  table  entry  BT4.2  is  not  only 
stored  in  the  first  pointer  register  26  but  also 
retained  in  the  microprocessor  31  together  with  w 
the  comparison  result  signal  produced  therefor. 
After  the  fifteenth  step  15  of  operation,  the  micro- 
processor  31  stores  the  pointer  to  the  secondary 
fourth  body  table  entry  BT4.2  in  the  additional 
register  29.  The  second  through  the  fifteenth  steps  15 
2  to  15  of  operation  are  repeatedly  carried  out  for 
the  second  body  predicate  of  the  interrogatory 
clause. 

It  is  now  understood  that  a  Prolog  program  is 
executed  by  repeating  the  following  steps  A  and  B.  20 

In  the  step  A,  attention  is  directed  to  a  clause  A 
comprising  the  body  predicate  that  includes  a 
predicate  name  P.  Search  is  carried  out  for  another 
clause  B  which  has  a  head  including  the  predicate 
name  P.  The  argument(s)  of  the  body  predicate  25 
and  of  the  head  predicate  are  compared  with  each 
other  in  the  order  of  the  respective  permutations. 
When  a  variable  and  a  constant  argument  are 
found  during  the  comparison  in  one  and  the  other 
of  the  predicates,  respectively,  the  constant  argu-  30 
ment  is  bound  to  the  variable  argument.  When  two 
variable  arguments  of  a  common  argument  name, 
such  as  *X,  are  found  during  the  comparison,  one 
is  changed  to  a  pointer  to  the  other  so  that  a  single 
constant  argument  may  later  be  bound  to  the  both.  35 

For  the  step  B,  let  it  be  surmised  that  the 
comparison  has  resulted  in  a  coincident  clause  C 
having  a  head  predicate  coincident  with  the  body 
predicate  which  the  clause  A  comprises.  When  the 
coincident  clause  C  comprises  a  body  predicate,  40 
the  body  predicate  is  processed  as  described  in 
connection  with  the  step  A.  When  the  clause  C  has 
no  body  predicate,  operation  comes  to  an  end  for 
the  body  predicate  of  the  clause  A.  If  the  clause  A 
has  no  other  body  predicate,  execution  is  com-  45 
plete.  If  the  clause  A  has  at  least  one  other  body 
predicate,  the  above-mentioned  steps  A  and  B  are 
repeated. 

It  will  now  readily  be  feasible  for  one  skilled  in 
the  art  to  program  the  microprocessor  31  with  so 
reference  to  the  operation  thus  far  described. 
Various  modifications  are  possible  to  the  steps  of 
operation.  For  example,  the  structure  illustrated 
with  reference  to  Figs.  2  and  5,  is  capable  of 
automatically  searching  for  the  clause  table  entry  55 
for  an  interrogatory  clause,  starting  at  a  certain 
one  of  the  table  enties,  as  from  the  first  procedure 
table  entry  PT1  (Figs.  4  and  6).  Above,  all,  it  should 
clearly  be  understood  that  the  first  through  the 
third  pointer  registers  26  to  28  may  be  loaded  with  eo 
the  first  through  the  third  fields  R1  to  R3  of  each 
read-out  table  entry  because  the  register  selector 
22  selects  only  one  of  the  registers  26  through  28 
or  26  through  29  at  a  time. 

It  mayfinally  be  mentioned  as  regards  execution  65 
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the  first  field  of  the  head  table  entry  formed  for 

each  argument  of  each  head  predicate  indicating 
the  memory  address  of  one  of  the  head  table 
entries  formed  for  the  last-mentioned  head  predi- 

5  cate,  said  one  of  the  head  table  entries  being  the 
head  table  entry  formed  for  the  argument  that 
stands  next  subsequent  to  the  last-mentioned 
argument,  the  second  field  of  the  head  table  entry 
formed  for  each  argument  indicating  the  last- 

w  mentioned  argument; 
the  first  through  the  third  fields  of  the  body 

table  entry  formed  for  each  predicate  name  of  the 
body  predicate  of  each  clause  indicating  the 
memory  address  of  another  of  the  body  table 

15  entries  formed  for  the  last-mentioned  clause,  the 
last-mentioned  predicate  name,  and  the  memory 
address  of  the  argument  table  entry  formed  for 
one  of  the  arguments  of  the  last-mentioned  body 
predicate,  respectively,  said  one  of  the  arguments 

20  being  the  argument  which  stands  foremost  of  the 
permutation; 

the  first  field  of  the  argument  table  entry 
formed  for  each  argument  of  each  body  predicate 
indicating  the  memory  address  of  one  of  those  of 

25  the  argument  table  entries  which  are  formed  for 
the  last-mentioned  body  predicate,  said  one  of 
the  argument  table  entries  formed  for  the  last- 
mentioned  body  predicate  being  the  argument 
table  entry  formed  for  the  argument  which  stands 

30  next  subsequent  to  the  last-mentioned  argument 
in  the  permutation,  the  second  field  of  the  argu- 
ment  table  entry  formed  for  each  argument  indi- 
cating  the  last-mentioned  argument. 

35  Patentanspriiche 

1.  Vorrichtung  zum  Ausfuhren  eines  Prolog- 
Programms,  mit 

einem  Programmspeicher  (21)  mit  mehreren 
40  Speicheradressen  zum  Speichern  von  entspre- 

chenden  Eintragen,  die  in  einer  vorgegebenen 
Anzahl  von  Formaten  vorliegen,  wobei  jeder  Ein- 
trag  ein  erstes  bist  F-tes  Feld  aufweist,  wobei  F 
eine  vorgegebene  naturliche  Zahl  groBer  als  1  ist, 

45  die  F-ten  Felder  der  Eintrage  die  Formate  der 
entsprechenden  Eintrage  wiedergeben  und  wobei 
das  erste  bis  (F-1)-te  Feld  der  Eintrage  die  Bezie- 
hungen  angeben,  die  jeder  Eintrag  relativ  zu 
anderen  Eintragen  hat,  so  daft  die  Eintrage  das 

so  Programm  reprasentieren; 
einer  Zugriffseinrichtung  (25)  zum  Zugreifen 

auf  jeweils  eine  der  Speicheradressen; 
erste  bis  (F-1)-te  Zeigerregister  (26—28)  zurm 

Speichern  des  ersten  bis  (F-1)-ten  Feldes  des 
55  Eintrages  der  Speicheradresse,  auf  die  die 

Zugriffseinrichtung  als  zugehorige  erste  bis 
(F-1)-te  Zeiger  zugegriffen  hat;  und 

eine  Wahleinrichtung  (22),  die  auf  zumindest 
das  F-te  Feld  des  einen  Eintrags  anspricht,  um  zu 

60  einem  Zeitpunkt  eines  der  Zeigerregister  auszu- 
wahlten,  wobei  die  Wahleinrichtung  mit  der 
Zugriffseinrichtung  verbunden  ist,  so  daB  die 
Zugriffseinrichtung  auf  de  Speicheradressen 
zugreift,  und  zwar  unter  Berucksichtigung  der 

65  Beziehungen,  die  durch  die  Zeiger  der  aufeinan- 

mined  one  of  the  first  through  the  (F-1)-th  fields 
of  each  clause  table  entry  indicating  the  relation- 
ship  to  said  predicate  name  table  entries,  a 
second  predetermined  one  of  the  first  through  the 
(F-1)-th  fields  of  each  clause  table  entry  indicat- 
ing  the  relationship  to  said  argument  value  table 
entries. 

3.  An  apparatus  as  claimed  in  Claim  1,  said 
program  being  represented  by  a  plurality  of 
clauses,  each  clause  consisting  of  r̂   head  predi- 
cate  and  n2  body  predicate  where  n,  represents 
one  of  zero  and  unity,  n2  represents  one  of  zero 
through  a  natural  number,  and  a  sum  of  n,  and  n2 
is  not  equal  to  zero,  each  of  the  head  and  the  body 
predicates  of  said  clauses  being  defined  by  a 
predicate  name  and  a  permutation  of  one  of  zero 
through  a  rational  number  of  arguments  the  body 
predicate  of  one  of  said  clauses  comprising  the 
predicate  name  of  the  head  predicate  of  at  least 
one  of  those  of  said  clauses  which  are  different 
from  said  one  of  the  clauses,  wherein: 

said  formats  consist  of  a  procedure  table  for- 
mat,  a  clause  table  format,  a  head  table  format,  a 
body  table  format,  and  an  argument  table  format; 

said  preselected  natural  number  F  being  four; 
said  entries  consisting  of: 
procedure  table  entries  formed  in  said  process 

table  format  for  different  ones,  respectively,  of  the 
predicate  names  included  in  the  head  predicates 
of  said  clauses; 

clause  table  entries  formed  in  said  clause  table 
format  for  the  respective  clauses; 

head  table  entries  formed  in  said  head  table 
format  for  the  respective  arguments  used  in  each 
of  the  head  predicates  of  said  clauses; 

body  table  entries  formed  in  said  body  table 
format  for  the  respective  predicate  names 
included  in  each  of  the  body  predicates  of  said 
clauses;  and 

argument  table  entries  formed  in  said  argu- 
ment  table  format  for  the  respective  arguments 
used  in  each  of  the  body  predicates  of  said 
clauses; 

the  first  through  the  third  fields  of  the  proce- 
dure  table  entry  formed  for  each  predicate  name 
indicating  the  memory  address  of  another  of  said 
procedure  table  entries,  the  last-mentioned  predi- 
cate  name,  and  the  memory  address  of  one  of  the 
clause  table  entries  formed  for  the  clauses  com- 
prising  the  last-mentioned  predicate  name  in 
common  in  the  head  predicates; 

the  first  field  of  the  clause  table  entry  formed 
for  each  clause  indicating  the  memory  address  of 
the  clause  table  entry  formed  for  a  clause  which 
shares  the  predicate  name  in  the  head  predicate 
with  the  last-mentioned  clause,  the  second  and 
the  third  fields  of  the  clause  table  entry  formed  for 
each  clause  indicating  the  memory  address  of  the 
head  table  entry  formed  for  one  of  the  arguments 
of  the  head  predicate  of  the  last-mentioned  clause 
and  the  memory  address  of  the  body  table  entry 
formed  for  an  optional  one  of  the  body  predicates 
of  the  last-mentioned  clause,  said  one  of  the 
arguments  being  the  argument  which  stands 
foremost  of  the  permutation; 
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sind,  die  in  jedem  Kopfpradikat  der  Klausen  ver- 
wendet  werden; 

Haupttabelleneintragen,  die  in  dem  Haupttabel- 
lenformat  fur  die  entsprechenden  Pradikatnamen 

5  gebildet  sind,  die  in  jedem  Hauptpradikat  der 
Klauseln  enthalten  sind;  und 

Argumententabelleneintragen,  die  in  dem 
Argumententabellenformat  fiir  die  entsprechen- 
den  Argumente  gebildet  sind,  die  in  jedem  Haupt- 

io  pradikat  der  Klauseln  verwendet  werden; 
da(5  die  ersten  bis  dritten  Felder  des  Prozedurt- 

abelleneintrags,  der  fur  jeden  Pradikatnahmen 
gebildet  wird,  der  die  Speicheradresse  eines 
anderen  Prozedurtabelleneintrags  angibt,  der 

15  zuletztgenannte  Pradikatname  sowie  die  Speiche- 
radresse  eines  Klauseitabelleneintrags,  der  fur  die 
Klauseln  gebildet  wird,  den  zuletzt  genannten 
Pradikatnamen  in  Ubereinstimmung  mit  den 
Kopfpradikaten  aufweisen; 

20  dalS  das  erste  Feld  des  Klauseitabelleneintrags 
fiir  jede  Klausel  gebiidet  wird,  die  die  Speichera- 
dresse  des  Klauseitabelleneintrags  angibt,  die  fur 
eine  Klausel  gebildet  wird,  die  den  Pradikatnamen 
in  dem  Kopfpradikat  mit  der  zuletzt  genannten 

25  Klausel  teilt,  da(S  die  zweiten  und  dritten  Felder 
des  Klauseitabelleneintrags  fiir  jede  Klausel  gebil- 
det  werden,  die  die  Speicheradresse  des  Kopfta- 
belleneintrags  angeben,  die  fur  ein  Argument  des 
Kopfpradikats  der  zuletzt  genannten  Klausel 

30  gebiidet  werden,  und  dalS  die  Speicheradresse 
des  Haupttabelleneintrags  fur  eine  optionales 
Hauptpradikat  der  zuletzt  genannten  Klausel 
gebildet  wird,  wobei  eines  der  Argumente  das 
Argument  ist,  das  in  der  Permutation  ganz  vorne 

35  steht; 
dalS  das  erste  Feld  des  Kopftabelleneintrags, 

das  fur  jedes  Argument  in  jedem  Kopfpradikat 
gebildet  wird,  die  Speicheradresse  eines  der 
Kopftabelleneintrage  angibt,  die  fiir  das  zuletzt 

40  genannten  Kopfpradikat  gebildet  werden,  dalS 
einer  der  Kopftabelleneintrage  der  fur  das  Argu- 
ment  gebildete  Kopftabelleneintrag  ist,  das  direkt 
im  AnschlulS  an  das  zuletzt  genannte  Argument 
steht,  und  dafS  das  zweite  Feld  des  fur  jedes 

45  Argument  gebildeten  Kopftabelleneintrags  das 
zuletzt  genannte  Argument  angibt; 

dalS  das  erste  bis  dritte  Feid  des  Hauptabellen- 
eintragsfiir  jeden  Pradikatnamen  des  Hauptpradi- 
kats  jeder  Klausel  gebildet  werden,  die  die  Spei- 

50  cheradresse  eines  anderen  Haupttabelleneintrags 
angibt,  der  durch  die  zuletzt  genannte  Klausel 
gebildet  wird,  dalS  der  zuletzt  genannte  Pradikat- 
namen  sowie  die  Speicheradresse  des  Argumen- 
tentabelleneintrags  fur  jeweils  eines  der  Argu- 

55  mente  des  zuletzt  genannten  Hauptpradikats 
gebildet  wird,  wobei  eines  der  Argumente  das 
Argument  ist,  das  in  der  Permutation  am  weite- 
sten  vorne  steht; 

dalS  das  erste  Feld  des  Argumententabellenein- 
60  trags,  das  fiir  jedes  Argument  jedes  Hauptpradi- 

kats  gebildet  wird,  die  Speicheradresse  eines  der 
Argumententabelleneintrage  angibt,  die  fur  das 
zuletzt  genannte  Hauptpradikat  gebildet  werden, 
wobei  der  eine  der  Argumententabelleneintrage, 

65  der  fiir  das  zuletzt  genannte  Hauptpradikat  gebil- 

derfolgend  ausgewahlten  Zeigerregister  angege- 
ben  werden. 

2.  Vorrichtung  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dalS  das  Programm  durch  meh- 
rere  Klauseln  gebildet  wird,  die  jeweils  aus  n, 
Kopfpradikaten  und  n2  Hauptpradikaten  beste- 
hen,  wobei  n̂   entweder  0  oder  1  ist,  n2  0  oder  eine 
natiirliche  Zahl  ist,  und  wobei  die  Summe  von  n1 
und  n2  nicht  0  ist,  wobei  jedes  Kopfpradikat  und 
Hauptpradikat  der  Klauseln  durch  einen  Pradikat- 
namen  und  eine  Permutation  von  0  oder  einer 
rationalen  Anzahi  von  Augmenten  definiert  ist, 
dalS  das  Hauptpradikat  einer  Klausel  den  Pradikat- 
namen  des  Kopfpradikats  mindestens  einer  von 
den  Klauseln  aufweist,  die  gegeniiber  der  einen 
Klausel  verschieden  sind, 

dalS  die  Formate  aus  ersten  bis  dritten  Forma- 
ten  bestehen; 

dalS  die  Eintrage  bestehen  aus  Klauseltabellen- 
eintragen,  die  in  dem  ersten  Format  der  entspre- 
chenden  Klauseln  gebildet  werden,  aus  Tabellen- 
eintragen  fur  die  Pradikatnamen  im  zweiten  For- 
mat  fiir  die  entsprechenden  Pradikatnahmen  in 
den  Kopf-  und  Hauptpradikaten,  und  aus  Tabel- 
leneintragen  fiir  Argumentwerte  fiir  die  entspre- 
chenden  Argumente  in  jedem  Kopf-  und  Haupt- 
pradikat  der  Klauseln,  wobei  ein  erstes  vorgege- 
benes  Feld  aus  dem  ersten  bis  (F-1)-ten  Feld 
jedes  Klauseitabelleneintrags  die  Beziehung  zu 
den  Pradikatsnamen-Tabelleneintragen  angibt 
und  ein  zweites  vorgegebenes  Feld  des  ersten  bis 
{F-1)-ten  Feldes  jedes  Kiauseltabelleneintrags 
die  Beziehung  zu  den  Tabelleneintragen  der  Argu- 
mentwerte  angibt. 

3.  Vorrichtung  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dalS  das  Programm  durch  meh- 
rere  Klauseln  wiedergegeben  wird,  dalS  jede  Klau- 
sel  aus  n,  Kopfpradikaten  und  n2  Hauptpradikaten 
besteht,  wobei  n,  entweder  0  oder  1  ist,  n2  0  oder 
eine  natiirliche  Zahl  ist  und  wobei  die  Summe  von 
n-,  und  n2  nicht  gleich  0  ist,  dalS  jedes  Kopfpradikat 
und  Hauptpradikat  der  Klauseln  durch  einen  Pra- 
dikatnamen  und  eine  Permutation  von  0  der  einer 
rationalen  Zahl  von  Argumenten  definiert  ist,  dalS 
das  Hauptpradikat  einer  Klausel  den  Pradikatna- 
men  des  Kopfpradikats  mindestens  einer  der 
Klausen  aufweist,  die  von  der  einen  Klausel  ver- 
schieden  sind, 

dalS  die  Formate  aus  einem  Prozedurtabellen- 
format,  einem  Klauseltabellenformat,  einem 
Kopftabellenformat,  einem  Haupttabellenformat 
und  einem  Argumententabellenformat  bestehen; 

dalS  die  vorgewahlte  naturliche  Zahl  F  gleich  4 
ist; 

dalS  die  Eintrage  aus  folgenden  Bestandteilen 
bestehen: 

Prozedurtabelleneintragen,  die  in  dem  Proze- 
durtabellenformatfur  entsprechend  verschiedene 
Pradikatnamen  gebildet  sind,  die  in  den  Kopfpra- 
dikaten  der  Klauseln  enthalten  sind; 

Klauseltabelleneintragen,  die  in  dem  Klauselt- 
abellenformat  fiir  die  entsprechenden  Klauseln 
gebildet  sind; 

Kopftabelleneintragen,  die  in  dem  Kopftabel- 
lenformat  fiir  entsprechende  Argumente  gebildet 
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predetermines  parmi  les  premiere  a  (F-1)eme 
zones  de  chaque  entree  de  la  table  des  clauses 
indiquant  la  relation  ayec  les  entrees  de  la  table 
des  noms  de  predicats,  une  seconde  zone  prede- 

5  terminee  parmi  les  premiere  a  (F-1)eme  zones  de 
chaque  entree  de  la  table  des  clauses  indiquant  la 
relation  avec  les  entrees  de  la  table  des  valeurs 
d'arguments. 

3.  Appareil  selon  la  revendication  1,  le  pro- 
10  gramme  etant  represente  par  une  multitude  de 

clauses,  chaque  clause  etant  constitute  de  n-, 
predicats  de  tete  et  n2  predicants  de  corps  ou  n, 
represente  zero  ou  I'unite,  n2  represente  un  nom- 
bre  compris  entre  zero  et  un  entier  naturel,  et  la 

is  somme  de  n-)  et  n2  n'est  pas  egale  a  zero,  chacun 
des  predicats  de  tete  et  de  corps  des  clauses  etant 
defini  par  un  nom  de  predicat  et  une  permutation 
comprise  entre  zero  et  un  nombre  rationnei  d'ar- 
guments,  le  predicat  de  corps  de  I'une  des  clauses 

20  comprenant  le  nom  de  predicat  du  predicat  de 
tete  d'au  moins  I'une  des  clauses  qui  sont  diffe- 
rentes  de  ladite  clause,  ou: 
—les  formats  sont  constitues  d'un  format  d'une 
table  de  procedures,  d'un  formant  d'une  tuie  de 

25  clauses,  d'un  format  d'une  table  de  tetes,  d'un 
format  d'une  table  de  corps  et  d'un  format  d'une 
table  d'arguments, 

—  le  nombre  naturel  preselectionnee  F  etant 
quatre; 

30  —les  entrees  comprenant; 
—  des  entrees  d'une  table  de  procedures  for- 

mees  dans  le  format  de  la  table  de  procedures 
pour  des  noms  differents,  respectivement,  parmi 
les  noms  de  predicat  inclus  dans  les  predicats  de 

35  tete  des  clauses; 
—  des  entrees  de  la  table  de  clauses  formees 

dans  le  format  de  la  table  de  clauses  pour  les 
clauses  respectives; 

—  des  entrees  de  table  de  tetes  formees  dans  le 
40  format  de  la  table  de  tetes  pour  les  arguments 

respectifs  utilises  dans  chacun  des  predicats  de 
tete  des  clauses; 

—dans  entrees  de  la  table  de  corps  formees 
dans  le  format  de  la  table  de  corps  pour  les  noms 

45  respectifs  des  predicats  inclus  dans  chacun  des 
predicats  de  tete  des  clauses,  et 

—  des  entrees  de  la  table  d'arguments  formees 
dans  le  format  de  la  table  d'arguments  pour  les 
arguments  respectifs  utilises  dans  chacun  des 

so  predicats  de  corps  desdites  clauses; 
—  les  premiere  a  troisieme  zones  de  I'entree  de 

la  table  de  procedures  formee  pour  chaque  nom 
de  predicat  indiquant  I'adresse  de  memoire  d'une 
autre  des  entrees  de  la  table  de  procedures,  le 

55  nom  de  predicat  mentionne  en  dernier,  et 
I'adresse  de  memoire  de  I'une  des  entrees  de  la 
table  de  clauses  formees  pour  les  clauses  com- 
prenant  le  nom  de  predicat  mentionne  en  dernier 
en  commun  dans  les  predicats  de  tete; 

60  —  la  premiere  zone  de  I'entree  de  la  table  de 
clauses  formee  pour  chaque  clause  indiquant 
I'adresse  de  memoire  de  I'entree  de  la  table  de 
clauses  formee  pour  une  clause  qui  partage  le 
nom  de  predicat  dans  le  predicat  de  tete  avec  la 

65  clause  mentionnee  en  dernier,  les  seconde  et 

det  wird,  der  Argumententabelleneintrag  ist,  der 
fur  das  Argument  gebildet  wird,  das  direkt  im 
AnschluK  an  das  zuletzt  genannte  Argument  in 
der  Permutation  steht,  wobei  das  zweite  Feld  des 
Argumententabelleneintrags,  das  fur  jedes  Argu- 
ment  gebildet  wird,  das  zuletzt  genannte  Argu- 
ment  angibt. 

Revendications 

1.  Appareil  pour  executer  un  programme  Pro- 
log,  I'appareil  comprenant: 

—une  memoire  (21)  de  programme  compre- 
nant  une  multitude  d'adresses  de  memoire  pour 
stocker  des  entrees,  respectivement,  les  entrees 
etant  donnees  dan  une  nombre  predeterminee  de 
formats,  chaque  entree  ayant  des  premiere  a  F- 
eme  zones  ou  F  represente  un  nombre  naturel 
preselectionne  qui  est  superieur  a  I'unite,  la  F- 
eme  zone  des  entrees  representant  les  formats 
des  entrees  respectives,  les  premiere  a  (F-1)eme 
zones  des  entrees  indiquant  des  relations  que 
chaque  entree  a  par  rapport  a  des  entrees  diffe- 
rentes  de  sorte  que  les  entrees  represented  le 
programme; 

—  un  moyen  d'acces  (25)  pour  acceder  aux 
adressesde  memoire  une  a  la  fois; 

—  des  premier  a  (F-1)eme  registres  de  poin- 
teurs  (2&—  28)  pour  stocker  les  premiere  a 
(F-1)eme  zones  de  I'entree  de  I'adresse  accedee 
par  le  moyen  d'acces  comme  premier  a  (F-1  )eme 
pointeurs,  respectivement;  et 

—  un  moyen  de  selection  (22)  repondant  a  au 
moins  la  F-eme  zone  de  I'entree  pour  selectionner 
I'un  des  registres  de  pointeurs  a  un  instant  donne, 
le  moyen  de  selection  etant  couple  au  moyen 
d'acces  pour  que  ce  moyen  d'acces  accede  aux 
adresses  de  memoire  en  suivant  les  relations 
indiquees  par  les  pointeurs  des  registres  de  poin- 
teurs  successivement  selectionnes. 

2.  Appareil  selon  la  revendication  1,  le  pro- 
gramme  etant  represente  par  une  multitude  de 
clauses,  chaque  clause  etant  constitute  de  r  ̂
predicats  de  tete  et  n2  predicats  de  corps  oD  n, 
represente  zero  ou  I'unite,  n2  represente  un  entier 
naturel  comprise  entre  un  et  zero,  et  la  somme  de 
r̂   et  n2  n'est  pas  egale  a  zero,  chacun  de  ses 
predicats  de  tete  et  de  corps  des  clauses  etant 
defini  par  un  nom  de  predicat  et  une  permutation 
comprise  entre  zero  et  un  nombre  rationnei  d'ar- 
guments,  le  predicat  du  corps  de  I'une  des 
clauses  comprenant  le  nom  du  predicat  du  predi- 
cat  de  tete  d'au  moins  I'une  des  clauses  qui  sont 
differentes  de  ladite  clause,  ou: 

—les  formats  sont  constitues  de  premier  a 
troisieme  formats; 

—les  entrees  sont  constitutes  d'entrees  de 
table  de  clauses  formees  dans  le  premier  format 
pour  les  clauses  respectives,  d'entrees  de  table  de 
noms  de  predicats  formees  dans  le  second  format 
pour  les  noms  respectifs,  de  predicats  dans  les 
predicats  de  tete  et  de  corps,  et  d'entrees  de  table 
de  valeurs  d'arguments  formees  pour  les  argu- 
ments  respectics  dans  chacun  des  predicats  de 
tete  et  de  corps  des  clauses,  une  premiere  zone 
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predicat  du  predicat  de  cmrps  de  chaque  clause 
indiquant  I'adresse  en  memoire  d'une  autre  des 
entrees  de  la  table  de  corps  formees  pour  la 
clause  mentionnee  en  dernier,  le  nom  de  predicat 
mentionne  en  dernier,  et  I'adress  de  memoire  de 
I'entree  de  la  table  d'arguments  formee  pour  I'un 
des  arguments  du  predicat  de  corps'  mentionne 
en  dernier,  respectivement,  ledit  argument  etant 
I'argument  qui  se  trouve  le  plus  en  avant  de  la 
permutation; 

—  la  premiere  zone  de  I'entree  de  la  table 
d'arguments  forme  pour  chaque  argument  de 
chaque  predicat  de  corps  indiquant  I'adresse  de 
memoire  de  I'une  des  entrees  de  la  table  d'argu- 
ments  qui  sont  formees  pour  le  predicat  de  corps 
mentionne  en  dernier,  ladite  entree  des  entrees 
de  la  table  d'arguments  formees  pour  le  predicat 
de  corps  mentionne  en  dernier  etant  I'entre  de  la 
table  d'arguments  formee  pour  I'argument  qui 
suit  I'argument  mentionnee  en  dernier  dans  la 
permutation,  la  seconde  zone  de  I'entree  de  la 
table  d'arguments  formee  pour  chaque  argument 
indiquant  I'argument  mentionne  en  dernier. 

troisieme  zones  de  I'entree  de  la  table  de  clauses 
formee  pour  chaque  clause  indiquant  I'adresse  de 
memoire  de  I'entree  de  la  table  de  tetes  formee 
pour  I'une  des  arguments  du  predicat  de  tete  de  la 
clause  mentionnee  en  dernier  et  I'adresse  de 
memoire  de  i'entree  de  la  table  de  corps  formee 
pour  un  predicat  optionnel  des  predicats  de  corps 
de  la  clause  mentionnee  en  dernier,  ledit  argu- 
ment  etant  I'argument  qui  se  trouve  le  plus  en 
avant  de  la  permutation; 

—  la  premiere  zone  de  I'entree  de  la  table  de 
tetes  formee  pour  chaque  argument  de  chaque 
predicat  de  tete  indiquant  I'adresse  de  memoire 
de  I'une  des  entrees  de  la  table  de  tetes  formees 
pour  le  predicat  de  tete  mentionne  en  dernier, 
ladite  entree  de  la  table  de  tetes  etant  I'entree  de 
la  table  de  tetes  formee  pour  I'argument  qui  se 
trouve  a  la  suite  de  I'argument  mentionne  en 
dernier,  la  seconde  zone  de  la  table  d'entree  de 
tetes  formee  pour  chaque  argument  indiquant 
('argument  mentionne  en  dernier, 

—  les  premiere  a  troisieme  zones  de  I'entree  de 
la  table  de  corps  formee  pour  chaque  nom  de 
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