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Implementation of Compilers

Instructor: Ye-In Chang (changyi@mail.cse.nsysu.edu.tw; 3REZ » F5021)

Text book

1. Crafting a Compiler with C
Charles N. Fischer and Richard J. Leblanc, Jr.
The Benijamin/Cummings Publishing Company, 2005(F2%)

Reference

1. Compilers : Principles, Techniques and Tools

A.V. Aho, M. S. Lam, Ravi Sethi, and J. D. Ullman

Addison-Wesley Publishing Company, 2nd ed., 2006 (21tEB).

2. System Software

L. L. Beck

Addison-Wesley Publishing Company, 3rd ed., 1997 (R1tER).
3. Lex & YACC HR:EAS

MES Z

O’REILLY (EFEBUHE), 1999

Grading
Lab. 30%
Midterm 30%
Final 40%

Topics  (http://db.cse.nsysu.edu.tw/~changyi/slides/course.html)

(1) Introduction to Compiler
(2) Lexical Analysis

(3) Parsing, Grammar

(4) Semantic Analysis

(5) Code Optimization

(6) Storage Allocation

(7) Code Generation

8) Lex and Yacc
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TS0
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<add op>
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<ident>
<system goal>

—

—

—

#start begin <statement list> end
<statement> {<statement>}

<ident> := <expression> #assign;
read (<id list>);

write (<expr list>);

<ident>#read id{,<ident>#read id}
<expression>f#write
expr{,<expression>fwrite_expr}

<§rima;y>{<add op> <primary>
gen_infix}

Micro - 2

(<expression>)

<ident>

INTLITERAL #iprocess_literal
PLUSOP #process_op

MINUSOP #process_op

ID #process_id

<program> SCANEOF #finish
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1<prog> 1=

2<prog-name>
3a<dec-list>
4<dec>
5<type>
6a<id-list>

Ta<stmt-list>:

8<stmt>
9<assign>

..

(CSE

a

l0a<exp> 1=
lla<term> ::=
12<factor> ::=
13<read>
l4<write> ::=
15<for> 1=
l6<index-exp>
17<body> 1=

PROGRAM <prog-name>

VAR <dec-list> BEGIN <stmt-list> END.
1= id
1= <dec> {; <dec>}

= <id-list> <type>
::= INTEGER
::=1id {, id}

= <stmt> {; <stmt>}

:= <assign> | <read> | <write> | <for>
1= id = <exp>

Pascal2 - 4

= Simplified Pascal grammar. (Extended BNF
grammar)

<term> {+<term>|
<factor> { * <factor>
id | ( <exp> )

- <term>}
|DIV<factor> }

int |

= READ ( <id-list> )

WRITE ( <id-list> )
FOR <index-exp> DO <body>

: <exp> TO <exp>
BEGIN <stmt-list> END

= id :=
<stmt> |
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BEGIN <stmt-list> END.
2<prog-name> 1= id
3<dec-1list>::= <dec> | <dec-list> ; <dec>
4<dec> ::= <id-list> : <type>
5<type> ::= INTEGER
6<id-list> ::= id | <id-list>, id
7<stmt-list> 1= <stmt> | <stmt-list> ; <stmt>
8<stmt> ::= <assign> | <read> | <write> | <for>
9<assign> ::= id := <exp>
Pascal2 - 2
g
= Simplified Pascal grammar. (BNF grammar)
10<exp> ::= <term> | <exp> + <term> |
<exp> - <term>
ll<term> ::= <factor> | <term> * <factor> |
<term> DIV <factor>
12<factor> ::= id | int | ( <exp> )
13<read> ::= READ ( <id-1list> )
l4<write> ::= WRITE ( <id-list> )
15<for> ::= FOR <index-exp> DO <body>
l6<index-exp> ::= id := <exp> TO <exp>

17<body> ::= <stmt> | BEGIN <stmt-list> END
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#include <stdio.h>

int main(void) {
int score = 0;
int sum = 0;

int count = -1;

while(score != -1) {
count++;
sum += score;
printf ("WADE(-16R) : ");

scanf ("%d", &score);

printf ("9 : 2£\n", (double) sum / count );

return 0;
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%%
[\t\n]+ { /* delete */
[Bb][Ee][Gg][1i][Nn] { minor=0; return(4);
[Ee][Nn][Dd] { minor=0; return(5);
[Rr][Ee][Aa][Dd] { minor=0; return(6);
[Ww][Rr][Ii][Tt][Ee] { minor=0; return(7);
{Letter}({Letter} | {Digit} | _)* { minor=0; return(l);
{IntLit} { minor=1; return(2);
({IntLit}[.]{IntLit})({E}[+-]?{IntLit})?  { minor=2; return(2);
\7((\"\n] [ \”\7)*\” { stripquotes();
minor=3; return(2);
\”(("\"\n] | \"\”)*\n { stripquotes();

minor=0; return(3);

“ { minor=0; return(8);
vy { minor=0; return(9);
{ minor=0; return(10);
“n { minor=0; return(11);
wzn { minor=0; return(12);
wpn { minor=0; return(13);
«o» { minor=0; return(14);
%%

/* Strip unwanted quotes from string in yytext; adjust yyleng. */
void stripquotes(void)

{

Int frompos, topos = 0, numquotes = 2;

for (frompos = 1; frompos < yyleng ; frompos++) {
yytext[topos++] = yytext[frompos];
if (yytext[frompos] == "’ && yytext[frompos+1] == ") {
frompos++;
numquotes++;
}
}
yyleng -= numquotes;
yytext[yyleng] = \0’;
}

Figure 3.5 A Lex Definition for Extended Micro
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