CIS324: Language Design and Implementation

A Simple Language Compiler I

1. Syntax Definitions

    1.1 Syntax - Directed Definitions

The Syntax-Directed Definitions are a mechanism for specifying translations for the programming language constructs. A syntax-directed definition specifies the translation of a construct in terms 

of the attributes associated with its syntactic components.

A syntax-directed definition uses a context-free grammar to specify the structure of the input: with each grammar symbol it associates a set of attributes; and with each production a set of semantic rules for computing the values of the attributes associated with the symbols.

1.2 Translation Schemes

A Translation Scheme is like a syntax-directed translation except that the order of evaluation of the semantic rules is explicitely shown. 

A translation scheme is a context-free grammar in which program fragments called semantic actions are embedded within the right sides of the productions.

A Translator for Simple Expressions

Example:  Consider the following grammar for simple mathematical expressions:


E SYMBOL 174 \f "Symbol" E + T  


E SYMBOL 174 \f "Symbol" E - T  


E SYMBOL 174 \f "Symbol" T  


T SYMBOL 174 \f "Symbol" 0 | 1 | ... | 9 

The syntax-directed definition for this grammar is:

Production
Semantic rule

 E    E  + T   
 E.t := E.t || T.t || '+'

 E    E - T
 E.t := E.t || T.t || '-'

 E    T
 E.t := T.t

 T    0   
 T.t := '0'

 T    1   
 T.t := '1'

 ...
 ...   

 T   9
 T.t := '9'
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After elimination of the left-recursion from the grammar it becomes:


E SYMBOL 174 \f "Symbol" T R 


R SYMBOL 174 \f "Symbol" + E | - E | ( 


T SYMBOL 174 \f "Symbol" 0 | 1 | ... | 9
The corresponding translation scheme for this grammar is:


E SYMBOL 174 \f "Symbol" T R


R SYMBOL 174 \f "Symbol" + T { print( ‘+’ ) } R




| - T { print( ‘-’ ) } R | ( 


T SYMBOL 174 \f "Symbol" 0 { print( ‘0’ ) }

T SYMBOL 174 \f "Symbol" 1 { print( ‘1’ ) }

...


T SYMBOL 174 \f "Symbol" 9 { print( ‘9’ ) }
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2. Recognizing Lexical Elements

Lexeme is called a sequence of characters in the source program 

that comprises a single token.

The lexical analyzer identifies the lexeme representation of tokens.

Lexeme
Token
Description

const
const
constant

if
if
operator

<, <=, >, >=, =
relation
boolean relation

3,1456
number
numeroc constant

3. Strings of Tokens

Tokens are nonterminals in the grammar for the source language.

The sentences of a programming language consist of strings of tokens.

The lexical analyzer reads the input stream and converts the 

lexical elements in it into a stream of tokens that can be further 

analyzed by the parser.

