FTE

top-down parser

id + id*id
(6)
F+F*F
(3)(4)
F+T*F
(1)
E+T E

T+ T*F T+T

handle( )

(shift)

(reduce) handle

(accept)

topdown parser

bottomup parser

top down parser

(LDE=E+T
(2) E=T
@BT:=T*F
@AT=F
id (B)F:=(E)
(6)F .= id
,a+c*d token
handl e
a+b*c a (6) (4) (2
E+b*c b (6) (4)
E+T*c c (6)
E+T*F T*F (3)
E+T E+T (1)
E
(reduction)
handle
$ a+b*c $[shift
$a +b*c$
pes i htos (sﬁi)f(tzl)(Z) reduce
$E + b * c $|shift
$E + b * ¢ 3$1(6)(4) reduce
$E+ T *c $ shi ft
$E + T* c $|shift
ig : 1:; : (6) reduce
$SE + T $|(3) reduce
$E $ (1) reduce
accept

(operator precedence grammar)




E=E+T

>< =
A= ..st.. A:=...sBt.. s=t
= ...sB... B t B Ct
s<t
A= ..Bt.. B ..s B ..sC
s>t
() = E=E+T T=T*F +<*
+ | * ( ) id
$ + > < < > <
a * > > < > <
S s>a ( < < < = <
) > > >
a id]> > >
reduction
LR(left-to-right scanning
right most derivation)
LR
So X1 S1 X2 S2 X3 S3.... Xm Sm
ACTION GOTO
LR Sm ai ACTION[sm,
ai]
shift s: ai GOTO[sm,ai] S
reduce A := b: A:=b X b
Xs Sm A
GOTO[sm,Al=s As
accept ACTION (GOTO )
srror state [ id [+ |[* C 1) $ [[E |T |F
si 0 s5 s4 1 2 3
Shi ft i 1 S6 acc
(i j r educe g r2 | sv7 r2z |r2
" rd4 |r4 r4 r4
atbtc$ 4 sb5 s4 8 2 3
(1) 5 re [r6 rée [ro6
. 6 s5 s4 9 3
(2) stateO i dShi o sSid - <5 <7 10
8 sS6 sll
" . 9 ri |sv ri {rl
(3) " state 5 10 313 3 (13
r educe 11 r5 |rb r5 |rb




id5 0
state GOTO 3 1 |o id*id+id $
(2) [0id5 *id+id$
(4) st at e3 * (3) OF3 *Id+ld$
. I 5 P B
T stateO 1o 2 T2 6) |0T2*7id5 +id$
(7) |0T2*7idF 10 +id$
(5) state 2 * s7 * 8 [0T2 +id$
9 [O0E1 +id$
(6) (10)|]0OE1+6 id$
(11)|0E1+6id5 $
(12)|0OE1+6F3 $
(13)|]0OE1+6T9 $
(14)|0E1 $
yacc
LR yacc
t op- down parser yacc
I'i nux bi son yacc
yacc
yacc LR LALR(Look-ahead LR)
yacc
% oken NUM /* yyl ex t oken */
% oken SYM
% oken STRI NG
%R
#i ncl ude <stdio.h> /* */
%
U%start expression /* yyparse */
%80/ * */
expression: term
| expression '+ term
term factor
| term'*" factor
factor: NUM | SYM;
%80/ * */
#include "lex.c" [* */
t oken define | ex.c
| ex.c
yyl ex | ex
expression.y
% yacc expression.y
y.tab.c
yypar se mai n
mai n() {
yyparse();
printf("ok¥n");
}
void yyerror(){ printf("syntax error!¥n"); exit(1l); }




yyerror

tiny C <program> := { <function-definition> }*
Lisp <function-definition> :=

<function-name> "(" <parameter-list> ")" <function-body>

<parameter-list> ;= <> | <variable> {"," <variable> }*
Lisp <function-body> := "{" <local-variable-decl> { <statement> }* "}"
<local-variable-decl> := <> | "var" <local-variable-list>";"
<local-variable-ist> := <variable> { "," <variable> }*
<statement> := <assignmentstatement> | <function-call-statement> |

<if-statement> | <return-statement>
Java <assignmentstatement> := <varaible> "=" <expression>";"
<function-call-statement> := <function-name> "(" argument-list ")" ";"
<argumentlist> := <> | <expression> { "," <expression> }*

<if-statement> :="if"* "(" <expression>")" <statement> "else" <statement>

tiny C <return-statement> := "return” <expression>";"
Lisp <expression> := <expression> <term-op> <term>
tiny C <term _0p> = e | et | s

<term> := <variable> | NUMBER | STRING | <function-call-expression>
<function-call-expression> := <fucntion-name> "(" <argument-list> ")"
tiny C <function-name> := SYMBOL

BNF <variable> := SYMBOL

<expression>

mai n(){
println("foo is %",foo(10,1); )
foo(x,y){ var t; if(x >y) t =x +vy; elset =x - y; returnt; }

Li sp
(define main () (println "foo is %" (foo 10 1)))
(define foo (x vy)
(block (t) (if (>xy) (=t (+xy)) (=t (- xy)) (return t)))
Li sp

t op-down parser
parser yacc yacc tiny

yacc yacc
(a+hb)*c+1



