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1 Lexical analysis, regular expressions

2 Formal grammars, Top-down parsing, LL(1)
3 Bottom-up parsing, shift-reduce, SLR(1), LR
and LALR parsing

4 Error repair/recovery, syntax directed
translation, Attribute grammars

5 Semantic analysis, type systems

6 Intermediate representation, three address
code

/ Runtime environments, code generation
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if (a >= b+1) {
a *= 2;

Source
program

J

Lexical analysis

J

_< Syntax analysis

I

Semantic analysis

J

Intermediate code gen

tront-end
(analysis)

N~ J t1 =b + 1
. t2 = a < t1
Il‘LtEl‘llledlE‘ltE if t2 goto Lo
representation .
' 4

J

IR optimization

I
back-end
(synthesis) < Object code gen

J

Object code

optimization
N I
Target 1d [%fp-16], $10
program add %1lo0, 1, %10
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front end ,»> (analysis) « ;>

(scanning) s U (lexical analysis) g3 |l
& s L (syntax analysis) (ssx) spelS Jubos

(parsing)
(semantic analysis) st s

(Intermediate code generation) . . .
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Int a;
a=a+2;

int T INT

a T _IDENTIFIER
T SPECIAL
T IDENTIFIER
T OP
T_IDENTIFIER
T OP

TN+ D

)T SPECIAL
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T _INTCONSTANT

(reserved word)
(variable name)
(special symbol with value of

(variable name)
(operator with value of "=")
(variable name)
(operator with value of "+")
(integer constant with value of 2)
(special symbol with value of
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Expression —Expression + Expression |
Expression — Expression |

\./.ariable |
Constant |

Variable > T _IDENTIFIER
Constant—> T _INTCONSTANT |
T DOUBLECONSTANT
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Expression — Expression + Expression
— Variable + Expression
— T _IDENTIFIER + Expression
— T_IDENTIFIER + Constant
— T _IDENTIFIER + T _INTCONSTANT
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Int arr[2], c;
c = arr *10;
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a=b*c+b*d
t1=b*c
t2=b*d
3= _t1+ 2
a= 13
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if (a<=Db)
a=-a-c;
c=b*c;

t1=a>b

if t1 goto LO
t2=a-c
a= _t2

LO: t3=b*c
c= {3
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back end ,> (synthesize) c.s

(Intermediate code L. s ¢jls ap
optimization)

(Object code generation) wass s 1o
(Object code optimization) wais s ¢l
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tl=b*c
2= 1140
t3=b*c
4= t2+ t3
a= _t4

t1=b*c

2= 11+ t1
a= t2
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tl=b*c
2= t1+ tl
a= _t2

Id [%fp-16], %I1

Id [%fp-20], %I2
smul %l1, %12, %I3
add %I3, %I3, %I0
st %I0, [%fp-24]
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# load
# load
# mult
# add

# store
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Multi-pass
One-pass
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