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shift
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yacc parser -V yacc
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yacc
( abstract syntax tree, AST)
Lisp Lisp
yacc action
action action {} , C

term factor { printf("factor is comng"); }
| term'*" factor { printf("factor is added"); }
term reduce {3} action action
reduce
shift action
yacc
(semantic value) action

term factor { $$ = $1; }
| term'*" factor { $$ = addSynbol (nul Sym makelLi st 2($1, $2)); }

$1,%$2,... $$ term
Lisp makeList2
addSymbol symbol
%uni on {
bj ect *val

}

% ype <val > term factor
%union union

%type factor

%type <val> NUM SYM

factor: NUM | SYM;



*lex.c ¥/ if(isdigit(c)){
char yyext[100]; n=0
{$ =91} do {
int getChar(){ n=n*10+c -'0;
int c; ¢ = getc(stdin); return c; ¢ = getChar();
yylex yylex NUM, SYM } }while(isdigit(c));
Ival ungetChar(c);
yylva void ungetChar(int c) yylval.val = makeNum(n);
yacc return NUMBER,;
ungetc(c,stdin); }
} if(isalpha(c)X{
p = yytext,
. intyylex() do {
int yylex(){ { o+ = G
RERNTY */ int ¢,n; ¢ = getChar();
char *p; }while(isalpha(c));
yylval .val = makeNun(n); again: * = Y0
¢ = getChar(); ungetChar(c);
return NUM if(isspace(c)) goto again; if(stremp(yytext,"var") == 0)
T SYM switch(c){ retun VAR,
_ . case '+case “:case *:case>" else if(stremp(yytext,"if") == 0)
yylval .val = makeSynbol (yytext); case '<'case '(:case )icase {: return IF;
return SYM case T:case T:case [:case ;: else if(strcmp(yytext,"else"”) == 0)
case ','case '= return ELSE;
-} case EOF: else if(stremp(yytext,"return”) == 0)
yacc retumn c; return RETURN;
case " else if(stremp(yytext,"while") == 0)
YYSTYPE p = yytext, return WHILE;
#define YYSTYPE ... while((c = getChar()) = "} else if(strcmp(yytext,"for") == 0)
o+t = c; return FOR;
else {
tiny C *n = ¥0' yylval.val = makeSymbol(yytext);
yylval.val = makeNum((int)strdup(yytext)); return SYMBOL,;
return STRING; }
} }
B ——— fprintf(stderr,"bad char '%c¥n",c);
yacc  LALR parser exit(1);
hleft J
void yyerror()
1 L} {
% eft + printf("syntax error!¥n");
exit(1);
expr: expr '+ expr { ...} ; )
X+y+2z (x+y) +2) %right
"=t hleft %right
% ef t L} +I 1 - L}
Weft '*

% eft UM NUS

expr: factor
| expr '+ expr { $$=addSynbol (pl usSym makelLi st2($1, $3)); }
| exp '-' exp { $$=addSynbol (m nusSym nakeLi st 2($1, $3)); }
| exp '*' exp { $$=addSynbol (nmul Sym nakeli st 2($1, $3)); }

| "-' exp %rec UMNUS { .... }
Y%prec
shift/reduce conflict, reduce/reduce conflict
LR yacc
shift/reduce conflict, reduce/reduce conflict shift/reduce
conflict shift reduce reduce(
) conflict
IF
statenment : IF '(' expression ')' statement

| I'F' (' expression ')' statenent ELSE statenent



if (a >0
if (b >0 c¢ = 100;
el se
¢ = 2000;
else token if
if else if
yacc shift/reduce conflict
(shift) else if
C if
conflict
reduce/reduce conflict
yacc
0 word

sequence: /* */ { printf (“empty sequence¥n™); }

| maybeword

| sequence word { printf (“added word %s¥n", $2); }
maybeword: /* */ { printf (“empty maybeword¥n'); }

| word { printf (“single word %s¥n", $1); }

word mayword  reduce ,sequence reduce

sequence: /* */ { printf (“empty sequence¥n™); }
| sequence word { printf (“added word %s¥n", $2); }

seq: 1item | seq "," term ; /* left recursion */
seq: 1item | term "," seq ; /* right recursion */
yacc right recursion

recursion

yacc

yacc error yyerror
(retrun) error reduce
statement: ....

| error °;

statement "t

tiny C
WWW tinyC cparser.y  yacc
clex token yylex cparser.y

shift/reduce

conflict

left

parse

tiny C

Lisp external_definition



evalObject main yyparse
main
[* tiny C parser */ statements:
%token NUMBER statement
%token SYMBOL { $$ = makeList1($1); }
%token STRING | statements statement
9%token VAR { $$ = addLast($1,$2); }
%token IF ;
%token ELSE statement:
Y%token RETURN expr '
%token WHILE {$$=81}
Y%token FOR | block
{$$=81}
%{ | IF'(" expr ') statement
#include <stdio.h> { $$ = addSymbol(ifSym,makeList3($3,$5,NULL)); }
#include "lisp.h" | IF (" expr') statement ELSE statement
{ $$ = addSymbol(ifSym,makeList3($3,$5,$7)); }
%) | RETURN expr "
{ $$ = addSymbol(returnSym,makeList1($2)); }
%union { I*
Object *val; * kadai 6, WHILE and FOR
1 ki
Y%right '=' expr: SYMBOL '=' expr
%pleft '<' >' { $$ = addSymbol(eqSym,mak eList2($1,$3)); }
Yleft '+ - | SYMBOL T expr T '=" expr
%left * { $$ = addSymbol(setArraySym,makeList3($1,$3,6)); }

Y%type <val> parameter_list block local_vars symbol_list
Y%type <val> statements statement expr primary_expr arg_list
%type <val> SYMBOL NUMBER STRING

Y%start program
%%

program: /* empty */
| external_definitions

external_definitions:
external_definition
| external_definitions external_definition

external_definition:
SYMBOL parameter_list block /* fucntion definition */
{ evalObject(addSymbol(defSym,makeList3($1,$2,$3))); }
| VAR SYMBOL %'
| VAR SYMBOL =" expr '}
{ evalObject(addSymbol(eqSym,makeList2($2,$4))); }
| VAR SYMBOL [ expr "
{ evalObject(addSymbol(arraySym,makeList2($2,$4))); }

parameter_list:'
€y
{ $$ = NULL; }
| ‘(" symbol_list )
{$3=92}

parameter_list:'
€y
{$5 = NULL; }
| '(" symbol_list ')’
{$$=%2}

block: '{' Iocal_\'/ars statements '}’
{ $$ = addSymbol(blockSym,addList($2,$3)); }

local_vars:
[ NULL * { $$ = NULL; }
| VAR symbol_list '}
{$$=92}
symbol_list:
SYMBOL

{ $$ = makeList1($1); }
| symbol_list ', SYMBOL
{ $$ = addLast($1,$3); }

| expr '+ expr
{ $$ = addSymbol(plusSym,makeList2($1,$3)); }
| expr - expr
{ $$ = addSymbol(minusSym,makeList2($1,$3)); }
| expr * expr

{ $$ = addSymbol(mulSym,makeList2($1,$3)); }
| expr '<' expr
{ $$ = addSymbol(lessSym,makeList2($1,$3)); }
| expr > expr
{ $$ = addSymbol(greaterSym,makeList2($1,$3)); }
| primary_expr

primary_expr:
SYMBOL

| NUMBER
| STRING
| SYMBOL T ex pr T

{ $$ = addSymbol(getArraySym,makeList2($1,$3)); }
| SYMBOL ‘(" arg_list )’
{ $$ = addList($1,$3); }

arg_list:

expr
{ $$ = makeList1($1); }
| arg_list"," expr
{ $$ = addLast($1,$3); }

%%
#include "clex.c"

main()

{
initBval();
yyparse();

* execute main */

printf("executing main ...¥n");
callFunc(lookupSymbol(“main"),NULL);
printf("main end ..¥n");

}




