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We have already proposed an algebraic specification method of
compilers. In this method, we regard a compiler as the function from
the syntactic domain of source language to that of target language and
specify it by using equations as an abstract data type which is the
two syntactic domains enriched with the compiling function, auxiliary
~domains and auxiliary functions.

In this paper, we propose the specification language ~based on the
specification method and explain the basic concept and the outline of
the automatic compiler generator which we are constructing.

The compiler generator consists of three tools (Lex and Yacc which
are tools of Unix, Cdimple which is a direct implementation system of
abstract data types) and the preproccessor used for translating to the
respective inputs of these three tools from the specification written
in our specification language.
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spechead {{
compiler of simple language,
target is stack machine,

sakat, ver-1.1, 19/Sep/86
)}
source{{
terminal ((
var = VAR ;
wr=n = ASSIGN ;
l+|: 0:1;‘ o,l; v.o;
" : combegin ;
"*)" ¢ comend ;
1)
prec{{
'+t tleft;

})

nonterminal ({(
prog, var_part, var_list, var_name,
stm, stm_list, expr, id, int

})

rule((
PROG:
prog ::= var_part stm_list '.' ;
VAR_PART:
var_part ::= VAR var_list ';' ;
VAR_LIST: wvar_list ::= var_name ;

VAR_LIST2:
var_list ::

var_list ‘,' var_name ;

VAR_NAME: var_name ::= id ;
STM: stm ::= id ASSIGN expr ;
STM_LIST: stm_list ::= stm ;
STM_L1ST2:
stm_list ::= stm_list ';' stm ;
E_VAR: expr ::= id ;
E_CONST: expr ::= int ;
E_ADD: expr ::= expr '+' expr ;
1}
3}
target ({
terminal ({
1it = LIT 3
opr = OPR ;
lod = LOD ;
sto =" STO ;
int = 1INT ;

1)
nonterminal {(

t-prog, inst_list, inst, .int
}) ’
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rule(( stm_list,

T-PROG: t-prog ::= inst_list ; AUX_VAR_PART (var_part, tab))));
INST_LIST:
inst_list ::= inst ; ' CMP_VAR_PART (VAR_PART (var_list), tab)
INST_LIST2: == CMP_VAR_LIST(var_list,tab);
inst_list ::= inst_list inst
I_LIT: inst ::= LIT int 3 CMP_VAR_LIST(VAR_LIST(var_name)}, tab)

’
[_OPR: inst ::= OPR int ;
I_LOD: inst ::= LOD int ;
I_STO: inst @ STO int i

== CMP_VAR_NAME(var_name, tab);

nt ; CMP_VAR_LIST(

I_INT: inst ::= IINT int int ; VAR_LIST2(var_list,var_name),
3} tab)
1) == APPEND_INST(
CMP_VAR_LIST(var_list, tab),
sort{{ tab }} CMP_VAR_NAME(
var_name,
oper{{ . AUX_VAR_LIST(var_list, tab)));
CMP . : Prog -> t-prog ;
CMP_PROG : prog, tab ~-> t-prog ; CMP_VAR_NAME(VAR_NAME(id), tab)

== INST_LIST2(
INST_LIST2(
INST_LIST2 (INST_LIST(),

CMP_VAR_PART: var_part,tab -> inst_list
CMP_VAR_LIST: var_list,tab -> inst_list
CMP_VAR_NAME: var_name, tab -> inst_list

.o we we e wo wo

CMP_STM : stm, tab -> inst_list I_INT(ONE())),
CMP_STM_LIST: stm_list,tab ~-> inst list 1 LOD(ZEHO())).
CMP_EXPR : expr,tab -> inst_list 1 STO(RET OFF(id, INS_SYM(id, tab))));

AUX_VAR_PART: var_part, tab -> tab
AUX_VAR_LIST: var_list,tab -> tab
AUX_VAR_NAME: var_name, tab -> tab

CMP_STM(STM(id, expr), tab)
== [NST_LIST2(CMP_EXPR(expr, tab),

e we we] |

APPEND_INST : inst_list,inst_list 1_STO(RET_OFF(id, tab)));
-> inst_list 3
INIT_TAB : -> tab CMP_STM_LIST(STM_LIST(stm), tab)
SYM_OFF : id,int,tab -> tab 3 == CMP_STM(stm, tab);
INS_SYM : id, tab -> tab ;
RET_OFF : id, tab -> int ; CMP_STM_LIST(STM_LIST2(stm_list,stm), tab)
ONE, TWO : -> int == APPEND_INST(
UNDEF_INT @ -> int ; CMP_STM_LIST(stm_list, tab),
}) CMP_STM(stm, tab));
axiom{{ CMP_EXPR(E_VAR(id), tab)
INS_SYM(id0, INIT_TAB()) == INST_LIST2(INST_LISTQ),
== SYM_OFF(id0,ZERO(),INIT_TAB()); I_LOD(RET_OFF(id, tab)));
INS_SYM(1d0,SYM_OFF(idl,int, tab)) CMP_EXPR(E_CONST(int), tab)
== SYM_OFF(1d0
ADDCint,ONEO), == INST_LIST2(INST_LISTQ),I_LIT(int));
SYM_OFF(idl,int, tab)); CMP_EXPR(E_ADD(expr0,exprl), tab)
== INST_LIST2(
E?Tigfgé*?ng;g—?gf;‘dl"“*"“b” APPEND_INST (CMP_EXPR(expro, tab),
- int, - ' ! CMP_EXPR(exprl, tab)),
’
RET.OFF (1d0, tab)); I.OPR(TWO()))3
. . AUX_VAR_PART (VAR_PART (var_list), tab)
RET_OFF(1d0, INIT_TAB()) == UNDEF_INTO); == AUX_VAR_LIST(var_list,tab);
izpfﬁgilffztanE’llst'lNST‘L‘ST(” AUX_VAR_LIST(VAR_LIST(var_name), tab)
- 4 == AUX_VAR_NAME(var_name, tab);
APPEND_INST(inst_list, AUX_VAR_LIST(VAR_LIST2(var_list,var_name),
INST_LIST2(inst_listl,inst)) tab)
== INST_LIST2( == AUX_VAR_NAME(
APPEND_INST (inst_list,inst_ listl), var_name,
inst); AUX_VAR_LIST(var_list, tab));
CMP(prog) == CMP_PROG(prog, INIT_TABO)); AUX_VAR_NAME(VAR_NAME(id), tab)

== INS_SYM(id,tab);
CMP_PROG(PROG(var_part,stm_l1st),tab)

== T-PROG( ONE() == SUCC(ZERO(});
APPEND_INST(
CMP_VAR_PART (var_part, tab), TWO() == SUCC(ONE())}
CMP_STM_LIST( 1)
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