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* integer P'S
& integer
P'S mai n()
*if while  for { var e
* +,-,% <,> T
"~ N 4 s =0;
. printin printf i = o
while(i < 10){
s =s +i;
* =i o+ 1;
*
¢ C main printin("s = %",s);
& pre-processor #include !
Fosrs: By Foors: o rERINaEF
tiny C
. var A[10]; ¢ BNF
mai n() program:= {external _definition}*
{ external _definition =
var i; function_nanme ' (' [ parameter {',' paraneter}* ] ')' conpound_statenent
. . . . . . | VAR variable_name ['=" expr] ';'
for(i =0; i <10; i =i + 1) Ali] =1i; VAR e R
printin("s = %" arraySumA 10)); | VAR array_name [T expr
} conpound_st at ement : =
*{" {local _variable_declaration* {statement}* '}'
arraysum(a, n) | ocal _variabl e_decl aration =
{ ! VAR variable_name [ {',' variable_name}* ] ';"
var i,s; statement :=
s = 0 expr ;'
' | d_st at t
for(i =0; i <10; i =i + 1) s = s + a[i]; | |Cgrr‘p(qunex;ra'§'n!ta:enent [ ELSE statenent ]
. | RETURN [ 1
} return s; | WH LE'('exzrxpr ')' statenent

| FOR' (" expr ';' expr ';' expr ')' statement

expr.= DIinary expr
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¢ BNF e tinyC
o= |pillalrrr?;z|7:igrane t=' expr - AST.h:
| array_nanme '[' expr ']' '='" expr
| expr '+ expr
| expr '-' expr - AST.c
| expr '*' expr —_—
| expr '<' expr
| expr '>' expr
: 2
primary_expr :=
vari abl e_nane
| NUMBER
| STRING
| array_name '[' expr ']’
| function_nanme ' (' expr [{',"' expr}*] ")’
| PRINTLN ' (' STRING ',' expr ')’
FOors s« rEBBF Fors: . rEEewF
* op PLUS OP MINUS OP ) PS AST makeAST
. left right AST
¢ o0 NUM val AST *makeAST(enum code op, AST *l eft, AST *right)
¢ op SYM {
P ( ) AST *p:
typedef struct abstract_syntax_tree { p = (AST *)malloc(sizeof (AST));
enum code op; p->op = op;
int val; p->right = right;
struct symbol *sym p->left : left;
struct abstract_synt\ax_tree *left,*right; return p;
} AST; }
Uni on
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& NUM AST * 2
makeNum

AST *makeNum(int val )
{
AST *p;
p = (AST *)nel |l oc(sizeof (AST));
p->op = NUM
p->val = val;
return p;

& AST op LIST

LI ST LI ST LiST
| ]
| 1 [ NULL
AST1 AST2 AST3 AST4
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* makeAST * LIST AST
AST *addLast (AST *I, AST *p)
{
#define makelist1(x1) makeAST(LI ST, x1, NULL) AST *q;
#defi ne makeList2(x1, x2) makeAST(LI ST, x1, makeAST(LI ST, x4 .
#define makelList3(x1,x2, x3)¥ if(l == NULL) return makeAST(LI ST, p, NULL);
makeAST( LI ST, x1, makeAST( LI ST, x2, makeAST( LI ST, x3, NULL) q=1;
whil e(qg->right !'= NULL) q = g->right;
q->right = makeAST(LI ST, p, NULL);
return |;
}
FoIrI: e wF Foo3: o orRmey
on getNth . getNext
AST *get Next (AST *p)
AST *get Nt h(AST *p,int nth) {
{ if(p->op I'= LIST){
if(p->op !'= LIST){ fprintf(stderr,"bad access to |ist¥n");
fprintf(stderr,"bad access to |ist¥n"); exit(1);
exit(1l);
} el se return p->right;
if(nth > 0) return(getNth(p->right,nth-1)); }
else return p->left; *
}
AST *list, x;
. for(list = ...; list !'= NULL; list = getNext(list)){
* getFirst X = getFirst(list); /* */
#define getFirst(p) getNth(p,0) ) X
Foors s e wF Foo3: o orRmay
enum code {
¢ PLUS OP, MINUS_OP LI ST, *
NUM
IF_STATEMENT SYM -
— EQ P, name
PLUS_OP, -
M NUS_CP,
MJL_OP,
LT_CP,
GT_CP, typedef struct synbol {
. #define GET_ARRAY_CP, char *nane;
SET_ARRAY_CP, . .
enum CALT P, int val;
PRI NTLN_CP, AST *func_par ans;
| F_STATEMENT, AST *func_body;
BLOCK_STATEMENT, .
RETURN_STATEMENT, } Symbol;
WH LE_STATEMENT,
FOR_STATEMENT
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Synbol *| ookupSynbol (char *name)

* * lookupSymbol {
int i;
Synbol  *sp;
. ( )
sp = NULL;
* for(i =0; i < n_synbols; i++){
n_syrrbol i f(strcnp(Synbol Tabl e[i]. nane, nan|
== 0){
sp = &Synbol Tabl e[i ];
Synbol Synbol Tabl e[ MAX_SYMBOLY ; } break;
}
int n_synbols = 0; if(sp == NULL){
sp = &Synbol Tabl e[ n_synbol s++];
sp->nane = strdup(nane);
}
return sp;
}
For i ey
AST
* AST AST * makeSynbol (char *nane)

op SYM sym

* makeSynbol

* AST

get Synbol

{
AST *p;

p = (AST *) nal | oc(si zeof (AST));
p->op = SYM

p->sym = | ookupSynbol ( nane) ;
return p;

}
Synbol *get Synbol (AST *p)
{
if(p->op !'= SYM{
fprintf(stderr,"bad access t
exit(1);

el se return p->sym




