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tiny C
*
1. , <T> <T> := e (e ¢ BNF
) <T> e program := {external_definition}*
external_definition:=
2. e function_name "(* [ parameter {"," parameter}* ] ") compound_statement
3. e el I e2 el e2 el* | VAR variable_name ["=" expr] ";"
| VAR array_name "[" expr "]" ";*
el | e2 el e2
el e2 el e2 el* el O compound_statement:=

- G-
- el]e2]e3 ((el]e2)]el3)
- el e2 e3 (el e2) e3

“{" {local_variable_declaration}* {statement}* "}~

local_variable_declaration: =
VAR variable_name [ {"," variable_name}* ] ";~

statement :=
expr ";*
| compound_statement
| IF *(C" expr ")" statement [ ELSE statement ]
| RETURN [expr ] *;*
| WHILE (" expr ")" statement
| FOR "(" expr ";" expr ";" expr ")" statement

exnro— primary expr
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top-down parser bottom up parser

+ BNF

expr:=  primary_expr

| variable_name "=" expr

| array_name "[" expr "] "=" expr
| expr "+" expr

| expr "-" expr

| expr "**

** expr
| expr "<* expr
>

+ top down par ser

| expr *>" expr ’ bO'[tom-Up par%r
primary_expr:=
variable_name _
| NUMBER
| STRING
| array_name "[" expr "]°
| function_name "(* expr [{"," expr}*] ")~
| PRINTLN "(" STRING *," expr *)"
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top-down parser bottom up par ser bottom-up par ser
. ¢ at+c*d
4) T :=F
(A) E:=E+T a+c*d @
* (2) E =T @ token T + T*F
R T:=T*F . .
- id + id*id J1L@eT:=7T*F
A T:=F ]
GYF = CE) I @F:=id T+T
. (6 F = id F+F=F 0 @e:=rT
Il ®T:=F E+T
F+T*F @ Q) E:=E+T
1 E
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(reduction) handle
*
*
(reduction) .
- handle{ )
N . handle
handle
atb*c a © 4@
E+b*c b 6) (4
E+T*c c (6)
E+T*F TF O
E+T E+T (1)
E o=
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- . (shift)
¢ bottom-up * (reduce) handle
* (accept)
- (shift) ¢
- (reduce) handle
_ $ a+b*c $|shift
(accept) $a +b*c$@MP reduce
- $E + b * c $|shift
$E + b * ¢ $|shift
$E + b *c$|(6)AHD reduce
$E + T * ¢ $|shift
$E + T* c $|shift
$E + T*c $|(6) reduce
$E + T*F $| (3 reduce
$E + T $| (D reduce
$E $ | accept
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. (operator precedence grammar) ¢
*
* A
- $ + | *(])|id
- a
_ E:=E+T T . S ST+ > (< <> <
. ez - a * 1> > |<|> <
- (< |<|<|=|<
1. A=.d.. A:=..sBt. st
2. Ai=..sB.. <t B t B Ct - reduction ) |> |> >
3. A=..Bt B .s B ..sC id (> |> >
s>t
*
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* * ACTION . GOTO
ACTION ste [ id |+ |~ [([) [s [e[T]F
# LR(left-to-right scanning right most derivation) . GOTO e “‘ e
1 6 ace
2 2 s7 ”7 ”7
- 3 r4 r4 r4 r4
4 85 s4 8 2 3
¢ LR ¢ LR 5 w6 |6 % [
6 s5 s4 9 3
7 85 s4 10
- sm 8 % s11
- S0 X1slX2s2X3s3.... Xmsm ai 9 n|s7 no|n
ACTION[sm, ai] 10 B | B |ms
11 (] s s s




ey =bog B 3iEep Frit: g Fo ¥z i . rREay
L R ACTION GOTO
ste | id |+ [ * [ (]|) |s [E|T|F @ o
——o 5 “4 1|2 |3 @ oids
1 6 ac @) 0F3
¢ LR ) ) 2 2 |« 2 |r @ 072 *id+id$
sm ai ACTION[sm, ai] 3 M | |4 ) 0T2*7 id+ids
4 % 4 s |2 |8 () 0T2*7id5 +id$
_  shifts ai  GOTO[sm,ai] s 5 % |6 © |6 (7) 0T2*7idF 10 +id$
6 s5 s4 9 |3 @ 0T2 +!d$
- reduceA ::bb: A:=b (55 b = ?3)3 14 +::2
X Xs 8 6 s i
sm A GOTO[sm,A]=s f) n [ n [n 832 E i : : ;dgs :
As 10 3 |rs L L (13)0E1+6T9 $
11 s s 5 5
_ aCCe‘pt (14)0E1 $
- error 1.
* g shift i 2. state 0 id s5 shift id
3. * tate 5 * 6 d
* rj j reduce as o " state coto 3
a. state3 * r4 “@
reduce T state 0 GOTO 2 T2
5. state 2 * s7 *
6.
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yacc
# bottom up paraser LR
yacc
¢ shift reduce - top-down par ser
acc
- y
— linux bison
yacc
¢ yacc LR
LALR(Look-ahead LR)
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yacc yacc
L 2 .
%token NUM /* yylex token */ ¢ token define
%token SYM lex.c
Y%token STRING
%{ ¢ lex.c
#include /* */
%}
Y%start expression /* yyparse */ 3
%h /* */
expression: term yylex
| expression "+° term - lex
term: fa(’:tor
| term *** factor
factor: I:IUM | sym ;
%% /* */
#include "lex.c" /* */
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yacc yacc

. ~ main() * yaCC

N expresiony 1. yylex token token

% yacc expression.y yyp_)arsel(.); .
. ytabc printf(“ok¥n™; 2. token (shift)
o main zoid yyerror(Q) 3. 1
printf(*'syntax error!¥n’ 4
& yyerror exit(l); ’ (reduce)
¥ 5. 3.
shift
6. 2
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yacc action (semantic value) yacc action
'S & yacc action

abstract syntax tree, AST) . O c action action
~ yace & term reduce {3 action
_ - action reduce
shift action
term: factor { printf("'factor is coming™); }
| term *** factor {/grintf("factor is adde
> [term * factor
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(semantic value)

¢ yacc ¢ %union

(semantic value) ¢ token

action
_ AST
factor %union { / val
term: factor { $$ = $1; } \ AST *val;
| term "** factor ¥
{ $$ = makeAST(PLUS_OP,$1,%$3n); }
; / %type<val> term factor

term

N

term factor token val
AST *
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+ factor %type <val> NUM SYM

factor: NUM | SYM ;
|

yylex
yylex NUM,SYM ¢ yylexOf

Fors: oraiinsg

¢ tinyC

.

* shift/reduce conflict,

reduce/reduce conflict

*
o--. /* NUM */
yylval yylval .val = makeNum(n);
return NUM;
- yylval.val o/ syM "y
yylval .val =
makeSymbol (yytext);
return SYM;
3
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* .
yacc . C main
<program> := {<statement> ";"}* = 1+2-
<statement> := <assignment> | <print_statment> X = ’
<assignment> := <variable> "=" <expression> y = 100;
<print_sFatemnt> o= 'prir_mt' <expression> i | z = (X+y)*10+34;
<expression> := <expression> <op> <expression> - R
<variable> | print z+1;
<nubmer> | *
"(" <expression>")"
<variable> = { > *
<nubmer> := { >
<op> 1= 4% | "ot . -
<variable>
<nubmer>

token C




