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PHASES OF A COMPILER 

 

To reduce the  complexity of compilation task, a Compiler typically proceeds in a 

Sequence of compilation phases. The phases communicate with each other via clearly 

defined interfaces. Generally an interface contains a Data structure (e.g., tree), Set of 

exported functions. Each  phase works on an abstract intermediate representation of the 

source program, not the source program text itself (except the first phase) 

 

Compiler Phases are the individual modules which are chronologically executed to 

perform their respective Sub-activities, and finally integrate the solutions to give target 

code. 

 

It is desirable to have relatively few phases, since it takes time to read and write 

immediate files. Following diagram depicts the phases of a compiler through which it goes 

during the compilation. There fore a typical Compiler is having the following Phases: 

 

1. Lexical Analyzer (Scanner),  

2. 2. Syntax Analyzer (Parser),  

3. 3.Semantic Analyzer,  

4. 4.Intermediate Code Generator(ICG),  

5. 5.Code Optimizer(CO) , and  

6. 6.Code Generator(CG) 

 

In addition to these, it also has Symbol table management, and Error handler phases. Not 

all the phases are mandatory in every Compiler. e.g, Code Optimizer phase is optional in 

some cases. The description is given in next section. 

 

The Phases of compiler divided in to two parts, first three phases we are called as 

Analysis part remaining three called as Synthesis part. 
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Figure : Phases of a Compiler 

 

PHASE, PASSES OF A COMPILER: 

 

In some application we can have a compiler that is organized into what is called 

passes. Where a pass is a collection of phases that convert the input from one 

representation to a completely deferent representation. Each pass makes a complete 

scan of the input and produces its output to be processed by the subsequent pass. For 

example a two pass Assembler. 

 

THE FRONT-END & BACK-END OF A COMPILER 

 

 

All of these phases of a general Compiler are conceptually divided into The Front-
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end, and The Back-end. This division is due to their dependence on either the Source 

Language or the Target machine. This model is called an Analysis & Synthesis model of a 

compiler. 

The Front-end of the compiler consists of phases that depend primarily on the 

Source language and are largely independent on the target machine. For example, front-

end of the compiler includes Scanner, Parser, Creation of Symbol table, Semantic 

Analyzer, and the Intermediate Code Generator. 

The Back-end of the compiler consists of phases that depend on the target 

machine, and those portions don‘t dependent on the Source language, just the 

Intermediate language. In this we have different aspects of Code Optimization phase, 

code generation along with the necessary Error handling, and Symbol table operations. 

 

LEXICAL ANALYZER (SCANNER): The Scanner is the first phase that works as interface 

between the compiler and the Source language program and performs the following 

functions: 

 

o Reads the characters in the Source program and groups them into a stream of 

tokens in which each token specifies a logically cohesive sequence of characters, 

such as an identifier , a Keyword , a punctuation mark, a multi character operator 

like := . 

 

o The character sequence forming a token is called a lexeme of the token. 

o The Scanner generates a token-id, and also enters that identifiers name in 

the Symbol table if it doesn‘t exist. 

 

o Also removes the Comments, and unnecessary spaces. 

 The format of the token is < Token name, Attribute value> 

 

SYNTAX ANALYZER (PARSER): The Parser interacts with the Scanner, and its subsequent 

phase Semantic Analyzer and performs the following functions: 



 ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY  

CS8602 COMPILER DESIGN  

o Groups the above received, and recorded token stream into syntactic 

structures, usually into a structure called Parse Tree whose leaves are tokens. 

o The interior node of this tree represents the stream of tokens that logically 

belongs together. 

 

o It means it checks the syntax of program elements. 

SEMANTIC ANALYZER: This phase receives the syntax tree as input, and 

checks the semantically correctness of the program. Though the tokens are valid and 

syntactically correct, it  may happen that they are not correct semantically. Therefore the 

semantic analyzer checks the semantics (meaning) of the statements formed. 

 The Syntactically and Semantically correct structures are produced here in the 

form of a Syntax tree or DAG or some other sequential representation like 

matrix. 

 

INTERMEDIATE CODE GENERATOR(ICG): This phase takes the syntactically and 

semantically correct structure as input, and produces its equivalent intermediate notation 

of the source program. The Intermediate Code should have two important properties 

specified below: 

 

o It should be easy to produce,and Easy to translate into the target program. 

Example intermediate code forms are: 

 

o Three address codes, 

 

o Polish notations, etc. 

 

CODE OPTIMIZER: This phase is optional in some Compilers, but so useful and beneficial 

in terms of saving development time, effort, and cost. This phase performs the following 

specific functions: 
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o Attempts to improve the IC so as to have a faster machine code. Typical functions   

include –Loop Optimization, Removal of redundant computations, Strength 

reduction, Frequency reductions etc. 

o Sometimes the data structures used in representing the intermediate forms may 

also be changed. 

 

CODE GENERATOR: This is the final phase of the compiler and generates the target code, 

normally consisting of the relocatable machine code or Assembly code or absolute 

machine code. 

 

o  Memory locations are selected for each variable used, and assignment of 

variables to registers is done. 

 

o  Intermediate instructions are translated into a sequence of machine instructions. 

 

The Compiler also performs the Symbol table management and Error handling 

throughout the compilation process. Symbol table is nothing but a data structure that 

stores different source language constructs, and tokens generated during the 

compilation. These two interact with all phases of the Compiler. 

 

 

For example the source program is an assignment statement; the following figure shows 

how the phases of compiler will process the program. 

The input source program is Position=initial+rate*60 
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