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Token
& exprParser.h & getToken.c
#define EQL O #include <stdio.h> current Token = EQL;
#define NUM 1 #i ncl ude <ctype. h> return;
#define PLUS OP 2 Token #i ncl ude " expr Parser. h" _}f(_ (N )
A S int tokenval, current Token; 1f(1sspace(c goto again;
#define MNUS_COP 3 if(isdigit(c)){
q voi d get Token() n =0;
extern int tokenval; { do {
extern int currentToken; current Token=NUM int c,n n=n*10 +c - '0;
= agai n: c = getc(stdin);
voi d get Token(void); tokenval =12 c = getc(stdin); } while(isdigit(c));
. switch(c){ ungetc(lc,stdl n);
case '+': tokenval = n;
I:lcurrem TOKSnZPLUS—OP current Token = PLUS_OP; current Token = NUM
t okenval =? return; return;
case ' -':

current Token = M NUS_CP;

return;

}
fprintf(stderr,"bad char' %'¥n", d

exit(1);
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case PLUS_CP:
* e ca.c result = result + tokenVal;
. br eak;
result mai n() case M NUS_CP:
op int t: resullt = result - tokenval;
getToken int op; break;
int result; br eak:
op op = NJ_V] . case PLUS_OF:
result = 0; case M NUS OP:
whi | e(1){ op=t;
get Token() break:
swi t ch(current Token) { case Ed_:
* case NUM printf(“result = %¥n", result);
swi tch(op) { ; . ! !
- case NUM } exit(0);
result = tokenVval; }
br eak; }
FOogs: »rETeF Fors:rEEey
BNF
* . (AST: Abstract Syntax Tree)
* R A L &
= Token -ﬂ
= | I I I I ]
. BNF (Backus Naur Form @
Buckus Normal Form)
. (AST: Abstract Syntax Tree) I l I
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& readExpr.h
& exprParser.h
P AST * readExpr () g?;;‘;':\]i:n
o NUM PLUS_OP { -
typedef struct _AS AST *’e, *ee;
e = read\um();

int op; / Op=NUM
int val;

struct _AST *left;

struct _AST *right; \

} AST; PLUS_OP

AST *readExpr(void);

\

Uni on

whi | e(current Token == PLUS_CP V
current Token == M NUS_CP) {
ee = (AST *)mal | oc(si zeof (AST));
ee->op = current Token;

get Token(); /! I

ee->left = e
ee->right = readNun() r—-_. l

e = ee

} N
return e;

| AST AST |
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& readExpr.h .
AST *readNunf)
{
e i —
if(current Token == NUM {
e = (AST *)nal | oc(si zeof (AST));
e->op = NUM
e->val = tokenval; ——
get Token(); | NUM ~ AST |
return e;
} else {
fprintf(stderr,"bad expression: NUM expected¥n");
it(1l);
) exit(1) R | |
}
For i ey Fors:rEEey
main)
& evalExpr.c /| & Interpreter.c
int eval Expr (AST *e) #i ncl ude <stdio.h>
{ Op NUM #i ncl ude <ctype. h>
swi tch(e->op){ #i ncl ude "exprParser.h"
case NUM int main()
return e->val; o=l {
return eval Expr(e->left)+eval Expr(e->right); get Token() ;
case M NUS_OP: e = readExpr();
return eval Expr(e->left)-eval Expr(e->right); if(currentToken !'= EOL){
def aul t: printf("error: EOL expected¥n");
fprintf(stderr,"eval Expr: bad expression¥n"); exit(1);
exit(1); } _—
} printf ("= 9%¥n", eval Expr(e));
} exit(0);
}
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* *
% cc —o interpreter interpreter.c getToken.c
readExpr.c eval Expr.c
P'S *
-input_file
- PUSH n n push
% ./interpreter < input_file - ADD pop
push
- SUB: pop
* push
- PRINT: pop
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& 12+3-4

PUSH 12 g
PUSH 3 [127] 12 [15]
ADD PUSH 12 PUSH 3 ADD

PUSH 4

SuB

PRI NT &

PUSH 4 suB PRI NT

& stackCode.h

#define PUSH 0
#define ADD 1
#define SUB 2
#define PRINT 3

et e WAx_CeDE 100 /|:|

typedef struct _code {
int opcode;
int operand;

} Code; | |

extern Code Codes[NAx_mﬁ;/IZl

extern int nCode;

s B ey 1t
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push

PRINT

voi d conpi | eExpr (AST *e) & compileExpr.c
swi t ch(e->op){
case NUM
Codes[ nCode] . opcode = PUSH;
Codes[ nCode] . operand = e->val ;
br eak;
case PLUS_OP:
conpi | eExpr (e->left);
conpi | eExpr(e->right);
Codes[ nCode] . opcode = 3
br eak;
case M NUS_OP:
conpi | eExpr (e->left);
conpi | eExpr (e->right);
Codes[ nCode] . opcode = SUB; | |
br eak;

) —
++nCode;

NUM PUSH

et s B ey 1t
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& codeGen.h c
voi d codeGen()
{

int i;
printf("int stack[100]; ¥nmain(){ int sp = 0; ¥n");
for(i = 0; i < nCode; i++){
swi t ch(Codes[i]. opcode){
case PUSH
printf("stack[sp++] =%; ¥n", Codes[i]. operand);
br eak;
case ADD:
printf("sp--; stack[sp-1] += stack[sp];¥n");
br eak;
case SUB:
printf("sp--; stack[sp-1] -= stack[sp];¥n");
br eak;
case PRINT:
printf("printf(¥" 9%a¥", stack[--sp]);¥n");
break;

& compiler.c

int main()
{
Expr *e;

get Token();
e = readExpr(); /| |
if(currentToken !'= EQL){
printf("error: ECQL expected¥n");
exit(1);
} e |
nCode = 0;
conpi | eExpr (e); /l |
Codes[ nCode++] . opcode = PRI NT;
codeCen();
exit(0);

readExpr
Token

©
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% ./conpiler < input_file > output.c
% cc output.c

*
% a. out

FoIrIz e wF Foo3: o orRmay
* *
% cc —o conpiler conpiler.c getToken.c readExpr.c
com | eExpr.c codeGen. c
*
input_file 12*3+ 3*4
C

s B ey 1t

token *

12*3+3*4-10

token

12*(3+13) — 10




