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lex &&3: calc.l

% {
#include “calc.tab.h"

(@)
3}

0-9]1+ return (NUMBER) ;

[0-9

[ \t] ;

\n return (0) ;

\ + return('+"');

$c': illegal character\n",
) ; exit(-1); }
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_|_

\ * return ('*
{ printf ("
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8t yacc &S calc.y

51
#include <stdio.h>

s}

$token NUMBER

Exp : Exp '+' Term { printf ("rule 1\n");
| Term { printf ("rule 2\n");

Term : Term '*' Num { printf ("rule 3\n")

Ne o

| Num { printf ("rule 4\n")

.
4

Num : NUMBER { printf ("rule 5\n");

—— ——

—— ——




02t

O UNIX &

gedit calc.1l

gedit calc.y

flex calc.1

bison -d calc.y

gcc -0 calc lex.yy.c calc.tab.c -1y —-11
gedlit 1nput

./calc < input
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%<
#include <stdlib.h>
#include “calc.tab.h™
extern int yylval;
%}
%0 %0
[0-9]+ {yylval = atoi(yytext); return(NUMBER);}
[ \t] ;
“s" {return 0; /* end of input */ }
\n I
{return(yytext[0]); }




%<
#include <stdio.h>
%}

%token NUMBER

%%

Goal: Exp
’

Exp : Exp '+’ Term
| Exp -’ Term
| Term
7

Term : Term '*' Fact
| Term '/’ Fact
| Fact
’

Fact: NUMBER
| ‘CExp’)’

[ ]
14

J

Yacc &

51

{printf(*=%d\n"”, $1);}

{$$=%1+%3;}
{$$=9%1-$3;}
{$$=9%1;}

{$$=91%$3;}
{$$=9%1/%3;}
{$$=9%1;}

{$$=9%1;}
{$$=9%2;}
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%<
#include <stdlib.h>
#include “calc.tab.h™
extern int yylval;
%}
%0 %0
[0-9]+ {yylval = atoi(yytext); return(NUMBER);}
[ \t] ;
“s" {return 0; /* end of input */ }
\n I
{return(yytext[0]); }
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%<
#include <stdio.h>
%}

% token NUMBER

%%

ExpList: ExpList Exp’\n’ {printf(*=%d\n", $2);}
| Exp’\n’ {printf("=%d\n", $1);}

u
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Exp : Exp '+’ Term {$$=%1+%$3;}
| Exp *-' Term {$$=%1-$3;}
| Term {$$=%1;}

Term : Term "*' Fact {$$=%$1*%%$3;}
| Term '/’ Fact {$$=%1/9%3;%}
| Fact {$$=%1;}

Fact: NUMBER {$$=%1;}
| *CExp")’ {$$=%2;}
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double vbltables[26];
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%%union

QEZ A SR

= s
Q YaccOlA E22 Bt S H O
sunion {

double dval;
int vblno;

}
Q2 E22 s AE

$token <vblno> NAME
$token <dval> NUMBER
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< %union0| A & 2

< %type= 0|6t XA
a ol

sunion {

double dval;

struct symtab *symp;
}
stoken <symp> NAME
stoken <dval> NUMBER
Stype <dval> expression
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%<{
#include <stdlib.h>
#include “calc.tab.h™
extern double vbitables[26];
%}
%%
([0-9]+ | [0-9]*\.[0-9]+)
{yylval.dval = atof(yytext); return(NUMBER);}
[ \t] ;

[a-Z] {yylval.vblno = yytext[0]-'a’; return NAME;}
s {return 0; /* end of input */ }
\n I

{return(yytext[0]); }
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%{
#include <stdio.h>
double vbltables[26];
%3}
% union {

double dval;

int vbino;
by
%token <vblno> NAME
%token <dval> NUMBER
%type <dval> Fact Term Exp

%09%b0
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StmtList: StmtList Stmt ‘\n’

| Stmt *\n’
Stmt : NAME ‘=" Exp {vblitables[$1] = $3;}

| Exp {printf(“=%f\n", $1);}
Exp : Exp '+’ Term {$$=%1+%$3;}

| Exp -’ Term {$$=%1-%$3;}

| Term {$$=%1;}

[
4

Term : Term '*' Fact
| Term '/’ Fact
| Fact
7

Fact : NUMBER
| NAME
| ‘CExp’)’

n
14

{$$=$1%$3;}
{$$=%1/$3;}
{$$=%1;}

{$$=%1;}
{$$= vbltables[$1];}
{$$=9%$2;}
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< Single character =» multiple characters

e =k
Input = 10.0

result = input+1

result 11.0

result-input 1.0




Symbol table

o =2HI0IE2 X
//symbol.h
#define NSYMS 20 /* maximum number of symbols */
struct symtab ({
char *name ;

double value;
} symtab[NSyYMS] ;

struct symtab *symlook () ;

H+8 014A]G51H A SHIOISE= A0, Al =HI0I=
=AE 28
—- symlook () &=+E 0|8
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symlook() &=

//look up a symbol table entry, add if not present
struct symtab *symlook (char *s)

{
struct symtab *sp;

for (sp=symtab; sp < &symtab[NSYMS]; sp++) {

/* is it already here ? */

if (sp->name && !strcmp (sp->name, s))
return sp;

/* is it free ? */

if (!sp->name) {
sp->name=strdup (s) ;
return sp;

}

/* otherwise continue to next */

}
yyerror (*Too many symbols”);

exit (1) ;
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%{
#include <stdlib.h>
#include “symbol.h”
#include “calc.tab.h™
%}
%%
([0-9]+ | [0-9]*\.[0-9]+)
{yylval.dval = atof(yytext); return(NUMBER); }
[ \t] ;
[A-Za-z][A-Za-z0-9]*
{yylval.symp = symlook(yytext); return NAME;}
s {return 0; /* end of input */ }
\n I
{return(yytext[0]); }
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%<
#include "“symbol.h"”
#include <stdio.h>
#include <string.h>
%}
% union {

double dval;

struct symtab *symp;
by
%token <symp> NAME
%token <dval> NUMBER
%type <dval> Fact Term Exp
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%0 %
StmtList: StmtList Stmt ‘\n’
| Stmt ‘\n’
Stmt: NAME ‘=" Exp { $1->value = $3;}
| Exp {printf("*=%f\n", $1);}
Exp : Exp '+’ Term {$$=%1+9%$3;}
| Exp ‘-’ Term {$$=91-$3;}
| Term {$$=%1;}
Term: Term '*' Fact {$$=%$1%$3;}
| Term '/’ Fact {$$=%1/%3;}
| Fact {$$=9%1;}
Fact : NUMBER {$$=%1;}
| NAME { $$=%$1->value;}
| *CExp’)’ {$$=%2;}
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a Allow mathematical functions
< Such as sqrt(), exp(), log(), ...

2] 2 £
s2 =sqrt(2)
S2 1.41421

S2*s2 2




Naive approach

d In Yacc source

%token SQRT LOG EXP

%%

Term: ...
| SQRT ‘(" Exp’)’
| EXP ‘(" Exp’)’
| LOG ‘(" Exp’)’

{ $3% = sqrt($3); }
{ $$ = exp($3); »
{ $$ = log($3); }

d In Lex source

sqrt
log
exp

return SQRT
return LOG
return EXP




Reserved Words in Symbol Table

Q&= HIOIE #£

struct symtab {
char *name;
double (*funcptr) ();
double value;

> symtab[NSYMS];

O &=H0I20 SN HE

main() {
extern double sqrt(), exp(), log();

addfunc(“sqrt”, sqrt);
addfunc(“sqrt”, sqrt);
addfunc(“sqrt”, sqrt);

yyparse();
}

void addfunc (char *name,
double(*func)( ) )
{
struct symtab *sp = symlook(name
sp->funcptr = func;

}

)



Reserved Words in Symbol Table

4d In Yacc source

%token <symp> NAME FUNC

%09%0
Term: ...
| FUNC'(" Exp’)’ { $% = sqrt($3); }

d In Lex source
[A-Za-z][A-Za-z0-9]* {
struct symtab *sp = symlook(yytext);

yylval.symp = sp;

if(sp->funcptr) /* is it a function? */
return FUNC

else
return NAME;




