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* exprParser.h */
#define EOL 0
#define NUM 1
#define PLUS_OP 2
#define MINUS_OP 3

extern int tokenVal;
extern int currentToken;

void getToken(void);

typedef struct _expr {
int kind;
int val;
struct _expr *eft;
struct _expr *right;
} Expr;

Expr *readExpr(void);
void printExpr(Expr *e);
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#include <stdio.h>
#include <ctype.h>
#include "exprParser.h"
int tokenVal,currentToken;

void getToken()

{

again:

}

int ¢,n;

¢ = getc(stdin);
switch(c)
case '+
currentToken = PLUS_OP;
return;
case -
currentToken = MINUS_OP;
return;
case ¥n
currentToken = EOL;
return;
}
if(isspace(
if(isdigit(c

(=)

)) goto again;
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n=n*10+c -0}

¢ = gete(stdin);
}while(isdigit(c));
ungetc(c,stdin);
tokenVal = n;
currentToken = NUM;
return;

}
fprintf(stderr,"bad char '%c¥n"c);
exit(1);

[*cal.c*/

#include <stdio.h>
#include <ctype.h>
#include "exprParser.h"

main()
{ .
int t;
int op;
int result;
op = NUM;
result = O;
while(11
getToken()
switch(currentToken){
case NUM:
switch(op){
case NUM:
result = tokenVal;
break;
case PLUS_OP:
result = result + tokenVal;
break;
case MINUS_OP:
result = result - tokenVal;
break;
1
break;
case PLUS_OP:
case MINUS_OP:
op =t
break;
case EOL:
printf("result = %d¥n" result);
exit(0);
}
1
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1. Expr kind NUM
2.
kind
[* evalExpr.c ¥/

#include <stdio.h>
#include "exprParser.h"

int evalExpr(Expr *e)

switch(e->kind){
case NUM:
return e->val;
case PLUS OP:
return evalExpr(e->left)+evalExpr(e->right);

case MINUS_OP:
return evalExpr(e->left)-evalExpr(e->right);
default:
fprintf(stderr,"evalExpr: bad expression¥n");
exit(1);
1
3
main readExpr
evalExpr
(readExpr
getToken
)
PUSH n n push
ADD pop
push
SUB: pop
push
PRINT: pop
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[* readExpr.c */
#include <stdio.h>

#include "exprParser.h"
Expr *readNum(void);
Expr *readExpr()

int t;
Expr *e,*ee;

e = readNum();

while(currentToken == PLUS_OP || currentToken == MINUS_OP){
ee = (Expr *)malloc(sizeof(Expr));
ee->kind = currentToken;

getToken();
ee->left = g;
ee->right = readNum();
e=ee
}
retum e;
}
Expr *readNum()
Expr *e;
if(currentToken == NUM)
e = (Expr *)malloc(sizeof(Expr));
e->kind = NUM;
e->val = tokenVal,
getToken();
retum e;
} else {
fprintf(stderr,"bad expression: NUM expected¥n");
exit(1);
}
1

[ interpreter.c */
#include <stdio.h>
#include <ctype.h>
#include "exprParser.h"

int main()

{
Expr *e;
getToken();

e = readExpr();
if(currentToken != EOL)
printf("error: EOL expected¥n");

exit(1);
}
printExpr(e); printf("= %a¥n",evalExpr(e));
exit(0);
}
1.* stackCode.h /.
#define PUSH 0
PUSH 12 #define ADD 1
#define SUB 2
PUSH 3 #define PRINT 3
ADD #define MAX_CODE 100
efine
PUSH 4 -
SuUB typedef struct _code {
int opcode;
PRINT int operand;
} Code;

extern int nCode;

extern Code Codes[MAX_CODE];
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PRINT

compileExpr.c

[+ compileExpr.h */
#include "exprParser.h"
#include "stackCode.h"

void compileExpr(Expr *e)

switch(e->kind){

case NUM:
Codes[nCode].opcode = PUSH,;
Codes[nCode].operand = e->val;
break;

case PLUS_OP:
compileExpr(e->left);
compileExpr(e->right);
Codes[nCode].opcode = ADD;

break;
case MINUS_OP:
compileExpr(e->left);
Codes comEiIeExgrEe»riggt);
C Codes[nCode].opcode = SUB;
C break;
main ++nCode;
* comopiler.c */ * codeGen.c */
codeGen.c . #include Estdio.h> #include "stackCode.h"
main #include <ctype.h>
#include "exprParser.h" Code Codes[MAX_CODE];
#include "stackCode.h" int nCode;
readExpr
int main() void codeGen()
{ {
Expr *e; int i;
printf("int stack[100]; ¥nmain(){ int sp = 0; ¥n");
getToken(); for(i = 0; i < nCode; i++){
e = readExpr(); switch(Codes|i].opcode){
if(currentToken != EOL) case PUSH:
output.c C printf("error; EOL expected¥n’); printf("stack[sp++]=%d; ¥n", Codes]i].operand);
exit(1); break;
1 case ADD;
nCode = 0; printf("sp--; stack[sp-1] += stack{sp]; ¥n");
compileExpr(e); break;
assembler Coder)[nCoc?eErJr)].opcode = PRINT; case SUB:
as codeGen(); printf("sp--; stack[sp-1] -= stack[sp];¥n");
exit(0); break;
} case PRINT:
printf(“printf(¥"%%d¥" stack[--sp]);¥n");
break;
}
b
printf("}¥n");
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