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Abstract: One important drawback of compiler is that it is very time consuming because it compiles the whole 

program again even if it is already compiled and recompiled after making any correction in the code. This paper 

includes the drawback of compiler and solution of these drawbacks. It gives the introduction about the operations of 

different phases of compiler.  

Introduction 

Compiler: A compiler is a set of programs that transforms source code written in a programming language (the 

source language) into another computer language (the target language, often having a binary form known as object 

code). The most common reason for wanting to transform source code is to create an executable program. 

Compilation: Compilation is a process that translates a program in one language (the source language) into an 

equivalent program in another language (the object or target language). 

Compiler operates in phases. It includes six phases to convert a source code into the target object code. Each phase 

transforms the source program from one representation to another. 

Phases of the compiler: 

1. Lexical Analyzer 

2. Syntax Analyzer 

3. Semantic Analyzer 

4. Intermediate code generation 
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5. Code optimization 

6. Code Generation 

 

Compiler Phases also includes Symbol table and Error handling with which all the six phases of the compiler 

interacts.  

 
 

Symbol table and error handling:  

Each of the six phases (but mainly the analysis phases) of a compiler can encounter errors. On 

detecting an error the compiler must report the error in a helpful way, correct the error if possible, and continue 

processing (if possible) after the error to look for further errors. 

 

Symbol Table Management: 
Symbol table is a data structure containing a record for each identifier, with fields for the attributes of the identifier. 

Record the identifier used in the source program and collect information about the identifier such as, its type, (by 

semantic and intermediate code), its scope, (by semantic and intermediate code), storage allocation, (by code 

generation), number of arguments and its type for procedure, the type returned. 

 

Lexical Analysis Phase: 

      The lexical phase reads the characters in the source program and groups them into a stream of tokens in which each 

token represents a logically cohesive sequence of characters, such as, An identifier, A keyword, A punctuation 

character.  The character sequence forming a token is called the lexeme for the token.  A program or function that 

performs lexical analysis is called a lexical analyzer, lexer, tokenizer, or scanner, though "scanner" is also used for 

the first stage of a lexer. A lexer is generally combined with a parser, which together analyze the syntax of computer 

languages, such as in compilers for programming languages.  
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      A token is a string of one or more characters that is significant as a group. The process of forming tokens from an 

input stream of characters is called tokenization. When a token represents more than one possible lexemes, the lexer 

saves the string representation of the token, so that it can be used in semantic analysis. 

 

 Syntax Analysis Phase: 

 

    Syntax analysis imposes a hierarchical structure   on the token stream. This hierarchical structure is called syntax 

tree. A syntax tree has an interior node is a record with a field for the operator and two fields containing  pointers to the 

records for the left and right children.A leaf is a record with two or more fields, one to identify the token at the leaf, and 

the other to record information about the token. 

 

 
     

 

Semantic Analysis Phase: 

This phase checks the source program for semantic errors and gathers type information for the                        subsequent 

code-generation phase. It uses the hierarchical structure determined by the syntax-analysis phase to identify the operators 

and operands of expressions and statements. 

An important component of semantic analysis is        type checking. 

 

      Intermediate Code Generation: 

     The syntax and semantic analysis generate a explicit intermediate representation of the source program. The 

intermediate representation should have two important properties: 

It should be easy to produce,And easy to translate into target program. 

Intermediate representation can have a variety of forms.One of the forms is: three address code; which is like the 

assembly language for a machine in which every location can act like a register. 

Three address code consists of a sequence of instructions, each of which has at most three operands. 

 

 
     

 

  Code Optimization: 

      Code optimization phase attempts to improve the intermediate code, so that faster-running machine code will result. 
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      Code Generation: 

      The final phase of the compiler is the generation of target code, consisting normally of relocatable machine code or 

assembly code. Memory locations are selected for each of the variables used by the program. Then, the each 

intermediate instruction is translated into a sequence of machine instructions that perform the same task. 

 

      Drawbacks : The compiler is not very good at finding errors in a program which makes the removal of errors 

(Debugging) a little difficult. Another disadvantage of compiler is that even when an error has been removed for the 

program, the whole program would start compiling from the beginning, so the time consumed in executing a 

program may take longer. Another disadvantage I can come up with is actually a *lack* of flexibility in handling 

less well-designed languages and/or target architectures. Any compiler that you are trying to specify and generate 

with a compiler must be specifiable using the various grammars and transformation specification languages used by 

the given compiler. Not all programming languages or their constraining/type checking or to-target-code 

transformations fall into that specification space, take some of the more archaic languages such as COBOL or 

FORTRAN. You have the *most* amount of control/flexibility when you write the compiler by hand, at the obvious 

cost of the considerably higher level of effort required for that compared to generating a compiler from 

specifications with a compiler. 

 

     HOW TO COME UP? 

      We can remove these drawbacks by using some simple ideas. To save the run time and to make the compiler more 

efficient, we can design the compiler in such a way so that it can start compilation process from the point where the 

editing or correction of an error has taken place. We can reduce the run time by using efficient style of 

programming. Design the compiler in a way so that it can catch the errors effectively. 

 

 

       Future Scope: It will be proved better then the current scenario compiling process. It will reduce the run time and 

make the compiler more effective. 
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