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Semantic Analysis

l

Lexical ( ) Analysis
Syntax ( ) Analysis —— Errors
Semantic ( ) Analysis

l
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. constructs ( , Vo ...)

e Scope : ?
?

e Type : assign



Scope

. (Identifiers)
— , : , lables ...
 Lexical Scope
— (textual)
. block,
. scope
— lexical scope
) scope:
block (local ), (
(global ), (extern

cf. How about fields? methods?



Scope : PL

{inta, L
{int b;----- |
¥
Vo
Int foo(intn) {———--
et | scoe
lab
scope

i(n ANSI C)

v0|d foo
4 hoidiih:

Iab I++;
goto lab:;



Semantic Rules for Scopes

e Malin rules:

— Rule 1: scope
— Rule 2: lexical scope
class X { int X(int X) {
int X; int X;
void X(int X) £ goto X;
v ".\"""l L {
X ... int X
goto X; X: X =1;
! }




Symbol Tables

e Symbol tables

— (scope, type)

- (insert)
= (get)
. entry : + Info

- )
NAME KIND TYPE ATTRIBUTES
foo func Int,int = Int | extern
m arg Int
n arg Int const
tmp var char const




Scope Information in Symbol Tables

e Block structured

Int X;
void f(int m) { —  block (lexical scope)
float x, y; local
S = lexical symbol table
{!”: IJI} — Hierarchy of scopes :
tntx; .5} . block (lexical scope)
} subblock
_ _ . block
Int g(int n) { block
char t;

e => Hierarchy of symbol tables



Int x;

void f(int m) {
float X, vy;

«l[.inti,j;
{intx; 1. ...
}

Int g(intn) {
char t;

}

 }

Examples

Global symtab

X var Int
f func Int 2 void
func Int =2 iInt
func f func g
svmtab / \ symtab
m arg int arg int
X var  float t var  char
var  float

/\

var

int

var int
label




Checking

Errort — w_ Global symtab

Int X; “undefined y var it

1d f(int lable”
VO;Ioa(t”)‘( ;“_){ varia f  func int> void

' g func Int > int

{inti, j; x=1; }

{intx; I:i=2; } // \ i
) m  arg int n arg Int

X var  float t var  char

int g(int n) £ y var  float

char t; / N\

X=3; i var int| | X var int
} j var int| || label =2

. scope hierarchy



Class Problem

X assignment
symbol table

Global symtab

X

_ var Int
Intx; f func int © void
void f(int m) { func int = int

float X, vy, / \

unti, J; x=1; } m arg int arg int
o Antx; Ex=2; } x  var float t var  char
) var  float
int g(int n) { / \

char t; i var int

X=3; J var int I label

}
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Symbol Table Implementation

. operation
— . AST
(insertion) :
— (lookup) : (checking)
cf. forward reference ?
o Efficiency
— entry
— Local : hash
— Global N-ary tree

. locality : scope local table
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Local Table

Local Hash Table

Key1 |——> Entry 1.1
Key 2 Entry 2.3 -
Entry n.2 | <«-
Entry 2.2 -
Entry n.1 -
Key n
J Entry 2.1 i

P

Eep——)
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Global Table Hierarchy-

Int x;

void f(int m) {
float X, y;

:[.inti,j; el }
{intx; l:...; }
¥

Int g(int n) {
char t;

Global symtab
X var Int
f func Int 2 void
funcf |9 func int->int | funcg
symtab — symtab
m arg Int n arg int
X var  float t var  char
y var  float
~
var Int| | X var int
var  int| || label
{inti,];} {intx..}
f0) f0) f0) g()
file file file file file file .




Hierarchies of Local Tables

Int X,y;
char name;
void ml(int ind) {
Int X;
}
void m2 (intj) {
{
int f[j];
char test;
}
}
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<— AVAIL
X 3
ind [ |
m1l 0]
name /
TOP

X / [0

ex,ml 1

e name 2

eind,] 4

efest 6

of,y 7

* M2 10 14



Hierarchies of Local Tables (cont *)

0/ 8 AVAIL
. 1 |3
INt X,y; 7 | test /
2 |2
char name; 6 |f 1
void mi(intind){ 3 |/ 5 [ /s
Int X; 4 15 4 | m2 /
} 5 |/ 3 |ml 0 TOP
void m2 (int ) { 6 |7
2 | name / ||
{ 7 |6 5
int f[j]; or LY [ A0
char test; 9 |/ 0 |X I axmt 1
} 10| 4 *name 2
} cind,j 4
etest 6
f.y 7



