Lexical Analysis
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The Structure of a Compiler
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Lexical Analysis
* What do we want to do? Examgple:
if [i == j}

I=

else

Im];

* The input is just a sequence of characters:
WHIF (i == etz = Onhrelsehn ez = I

* Goal: Partition input string into substrings
- Ard classify them according to their rols
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What's a Token?

* Output of lexical analysis is a stream of
tokerns
* A token is a syntoctic category
- In English:
Pl el ﬂﬂJt"—‘T‘ll'E_

- In a programming language:
[oanTifier, [Reyward] ITnteger, Flaat IF, THEM ..

* Parser relies on the token distinctions:
- E.g.. idemtfiers are treated diffarently than hiyworos
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Takens

* A token corresponds to a string or a set of
strings.

* Identifier: strings of letters or digits,
startfing with a letter

* Integer: a nan-empty string of digits

* (Keyword) IF: string if

* Whitespace: a nonm-empty sequence of blanks,
newlines, and tabs

* OperPar: a leff-parenthesis
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Lexical Analyzer; Implementation

*  An implementation must do two things-

I. Recogmnize substrings correspording to tokens

Z. Retwrn the valee or lewemae af the tokan
- Tk lExame S Thei SunsTring
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Example

* When reading the following:
W [i == ez = O relse ez = L
* Token-lexeme pairs returned by the lexer:
- [Whitespoce, "7
- [[Keyward] IF, “if")
- [LaftPar, (")
- [Tdensifier, 7]
- [Relation, "=='
- (Idertifier, "j7)
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Lexical Analyzer: Implementation

* The lexer usually discards "uninteresting” tokens
that don't contribute to parsing.

* Examples: Whitespace, Comments

* Gluestion: What happens if we remove all
whitespace and all commerts prior to lexing?
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Lockahead.

* Two important points:
1. The goadl is to partition the string. This is
implemsnted by reading left-to-right, recognizing
are Token ot a Time

Z. "Lookdhead” may be reguired to dacide whare ons
toker ends and the rext token begirs

- Even our simple 2xomple has lcokahead issues
i wa il
V.
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