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Abstract In this paper, we propose
and give a specification
method is as follows A compiler

domain

an algebraic specification method of
of PL/0 compiler as an example
is regarded

of source language to that of target language.

compilers,
The basic idea of this
as the function from the syntactic

The compiler is specified by

using equations as an abstract data type which is the two syntactic domains enriched

with the compiling function,
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S5G=<8V- 9 SV, SP, S S, >
SV: = {begin, end, if, then, ... }

S V= {program, block, stm, stm_ llSt
expr, cond, ident }

SpP={
PROG : prog
BLOCK :

= block .’

block — const_part var_part
proc_part stm

STM_WHILE
:ostm —

STM_ASSIGN
st

*while’ cond *do’ stm

m —> ident ':=" expr
)

SSo =prog
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COMP_STM (STM_WHILE (c,s), t, a)
== INST.L2¢
APPEND_INST ¢
INST_L2¢(
COMP_ cown<c t,a),
INST_J
NEXT_ ADR COND (¢, a),
NEXT_ADR_STM(
STM_WHILE(c,s), a))),
COMP_STM(
s, t,
ADDI_INT (NEXT_ADR_COND(c,a)))),
INST_JMP(
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INST-L
INST_L2
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INST_JPC : inst
INST-LOD : inst
INST_STO : inst

}

num }

{t-prog, inst, inst_l,
t-prog - inst_1
inst_1 —

inst_l — inst_l inst

int ’jpc’ 0" 7, int

int *led’ int ’,’ int

L

int *sto’ int ’,’ int
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{c_symtab, info, int, id, bool }
F=8SP’UTP’U {
COMP ¢ prfog — t-prog
COMP_PROG : prog,c_symtab, int — t-prog
COMP_BLOCK : block,c_symtab, int = inst_1
COMP_STHM : stm,c-symtab, int — inst_l
COMP_EXPR : expr,c_symtab, int - inst_l
COMP_COND : cond,c_symtab, int — inst_l
NEXT_.ADR_STM : stm, int - int
NEXT_ADR_EXPR: cond, int - int
NEXT_ADR_COND: expr, int - int
}
q)= {p:prog, b:block, s:stm, e:expr,
t:c_symtab, x:id, a:int o)
A= {
COMP (p)

== COMP PROGRAM (p, INIT_C_SYMTAB (), ZERO Q)

COMP_PROG (PROG (b), t, a)
== T-PROG (COMP_BLOCK (b, t, a))

COMP_STM (STM_WHILE(c,s), t, a)
== INST_L2Z¢(
APPEND_INST(
INST_L2¢
COMP_COND (¢, t,a),
INST_JPC
NEXT_ADR_COND(c, a)
NEXT_ADR_STM(
STM_WHILE(c,s),a))),
COMP_STM(

s, t,
ADD1_INT(NEXT_ADR_COND(c,a)))),
INST- JMP

SUBL_IN
NEXT_ ADR STM(STM_WHILE(c,s),a))))

NEXT.. ADR_STM(STM_WHILE(c, s), a)
DD_INT

v
NEXT_ADR_STM(s,NEXT_ADR_COND(c,a)))

COM?NS¥MéSTM_ASSIGN(x,e),t,a)
COMP_ EXPR(e t, a),
INST_ST
NEXT_ ADR EXPR(e,a),
C_RET_BLOCK (x, t)
MK_INFO-INT (C_RET_SYM(x, ©))))

NEXT_ADR_STM(STM_ASSIGN(x,e),a)
== ADDI_INT(NEXT_ADR_EXPR (e, a))
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const m=84, n=36;
var X,¥,23

procedure GCD;
var f,g;
begin
f:=x; gi=y;
while f<>g do
begin
if f<g then g:
if g<f then f:
end;
zi=1
end;

g-f;
f-g

begin
x:=m; y:=n; call GCD;
end.
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(prog
(block
(const_part
(const_12 (const_1 (const_def 'm '84))
(const_def 'n '36)))
{var_part
(var_12
(var_12 (var_l (var_name 'x)) (var_name 'y))
(var_name 'z)))
(proc_part
(proc_1
(proc_dcl ‘'gecd
(block (const_part2)
(var_part
(var_12
(var_1 (var_name 'f)) (var_name .'g)))
(proc_part2)
{(stm_block
(stm_12
(stm_12
(stm_12
(stm_1 (stm_assign 'f (expr_sym 'x)))
(stm_assign 'g (expr_sym 'y)))
(stm_while
(cond_ne (expr_sym 'f) (expr_sym 'g))
(stm_block
(stm_12
(stm_1
(stm_if

(cond_1t (expr_sym 'f) (expr_sym 'g))

(stm_assigh 'g

(expr_diff
(expr_sym 'g) (expr_sym 'f)})))
(stm_if

(cond_1t (expr_sym 'g) (expr_sym 'f))
(stm_assign 'f
(expr_diff
(expr_sym 'f) (expr_sym 'g))))))))
(stm_assign 'z (expr_sym '£))))))))
(stm_block
(stm_12
(stm_12
(stm_12 (stm_l1 (stm_assign 'x (expr_sym 'm)))
(stm_assign 'y (expr_sym °'n)))
(stm_call 'ged))
(stm_null)))))
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(t-program (inst_list2 (inst_list2 (inst_list2
(inst_list2 (inst_1list2 (inst_list2 (inst_list2
(inst_list2 (inst_list2 (inst_list2 (inst_list2
(inst_list2 Cinst_list2 (inst_list2 (inst_list2
(Inst_list2 (inst_11st2 (inst_list2 (inst_list2
(inst_list2 (inst_list2 (inst_list2 (inst_list2
(inst_list2 (inst_list2 (inst_list2 (inst_list2
(inst_list2 (inst_list2 (inst_list2 (inst_list2
(inst_list2 (inst_list2 (inst_List2 (inst_list2
(inst_list2 (inst_1ist2 (inst_list2 (inst_list)
(inst_jmp 0 31)) -(inst_jmp 2))

(inst_tnt 2 B)) (inst_lod 3 1 3))

(inst_sto 4 0 3)) ‘(inst_lod 6 1 4))

(inst_sto 6 0 4)) (inst_lod 7 0 3))

(inst_lod 8 0 4))° ‘(inst_ne 9))

(inst_jpc 10 28)) (inst_lod 11 0 3))
(inst_lod 12 0 4)) (inst_1t:13))

(inst_jpc 14 19))  (inst_lod 16 0 4))
(inst_lod 16 0 3)) (ingt_diff 17))

(inst_sto 18 0 4)) (inst_lod 19 0 4))
(inst_lod 20 0 3)) (inst_it 21))

(inst_jpec 22 27)) (inst_lod 23 0 3))
(itnst_lod 24 0 4)) (inst_diff 25))

(inst_sto 26 0 3)) (inst_jmp 27 7))

1

(inst_lod 28 0 3)) (inst_sto 29 1 §))
(inst_ret 30)) (inst_int 31 6))
(inst_1it 32 84)) (inst_sto 33 0 3))
(inst_11t 34 36)) (inst_sto 35 0 4))
(inst_cal 36 0 1)) (inst_ret 37)))
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0 jmp 0,31 19 lod 0,4
1 jmp 0,2 20 lod 0,3
2 int 0,5 21 opr 0,10
3 lod 1,3 22 jpc 0,27
4 sto 0,3 23 lod 0,3
5 lod 1,4 24 lod 0,4
6 sto 0,4 25 opr 0,3
7 lod 0,3 26 sto 0,3
8 lod 0,4 27 jmp 0,7
9 opr 0,9 28 lod 0,3
10 jpc 0,28 29 sto 1,5
11 lod 0,3 30 opr 0,0
12 lod 0,4 31 int 0,6
13 opr 0,10 32 1it 0,84
14 jpc 0,19 33 sto 0,3
15 lod 0,4 34 1it 0,36
16 lod 0,3 35 sto 0,4
17 opr 0,3 36 cal 0,1
18 sto 0,4 37 opr 0,0
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