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What is a compiler?
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Lexical Analysis
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Tokens
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Classes of Tokens
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Representing Tokens
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typedef enum TokenClass {ident, numlit,. . .} TokenClass;

struct Token {

TokenClass tokenClass;

char *tokenValue;

};



Tokens: an Example
The scanner may take the expression

x = 2 + f(3);
and produce the following stream of tokens

<ident, "x">
<assign_op, "=">
<numlit, "2">
<addop, "+">
<ident, "f">
<lparen, "(">
<numlit, "3">
<rparen, ")">
<semicolon, ";">



Syntax Analysis
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A Parse Tree
if ( x < 10 ) y = 23
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Syntax Analysis

� � � 	� � 	� � �� ��  � 	 � � � � �� �� 	 �� 
 � % � � 	
 � 	
&

�� � � � � � � 	
 � 	
� � � � � � � � � � � �

' ' ( � ) � �  �� � � 	 � ��  � � 	
 � 	


# � � � 	
 � �� ��� 
 ��  � � � 	
 � 	
 ( �� � � � � � 	 � �� �  � - )

� � � �� � � � � �  ��� � 	 � ��  � � 	
 � 	
 ( � �  �� � � 	 � ��  )

! '# (
 � �� �� '# )

'# ( � ) � � 	
 � 	


' � '# ( � ) � � 	
 � 	


� � � 
 �  � � � � % � � �  �� � �� ��
 � � �  � �  � � 
 � � � ��  �� � � % 	� �

� 	 � � � � 	 ( � � � )�

� � � � � 
 � 
 � � � 	� ��� 
 �� � � 
 � 	 �  � � ��� 
 �  � � �&

IfStatement−→ ’if’ ’(’ Expr ’)’ Statement [ ’else’ Statement ]



Semantic Analyzer
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Semantic Analysis

� ! � � � � � 
 � � � � � �
 � �  � ��� �� 	 � � � �  � � � � �� �� � �� 	 � 	 � � 	 ��

� �� � � � � �  � � � � � � � �

�� � � � 	 � � � �  


�� �� 	 � � � � � � 
 � 	� � � � 	� �  � � � � 	 �  � �� 
 � % � � 
 � 	� � � �  � �

� � � � �� � �

�� �� 	 � � � �� � � � % � � � 	 � �  ��

�� �� 	 � � � � � �  � �  � 	 � � �� � � 
 � % � � 	 � �� �� 	
 � % �

� 	� �� � � 	�

�� � � � ��� � � � �

� � � � 	� �� 
 
 � % �  
 � 	 � � � � � � � � � �� � � (
 ) � % � ���

� � � 	 �  � (
 ) � 	� �� � 	� � 	 � � �� %� 	 � � � � 	 � � � � 



Semantic Analysis
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Semantic Analysis: an Example
Annotated syntax tree: a[index] = x + 3

Assign-expr

lhs.type == rhs.type

Subscript-expr

integer

Add-operator

integer

Identifier a

integer

Identifier index

integer

Identifier x

integer

Number 3

integer

1



Semantic Analysis
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