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Abstract: A compiler is a computer program (or 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 converting a source code is to create an 

executable program. A program that translates from a low 

level language to a higher level one is a decompiler. A 

program that translates between high-level languages is 

usually called a source-to-source compiler or transpiler. A 

language rewriter is usually a program that translates the 

form of expressions without a change of language. The 

term compiler-compiler is sometimes used to refer to a 

parser generator, a tool often used to help create the lexer 

and parser. 

Keywords: Lexical Analysis, Token, Syntax Analysis, 

Semantic Analysis 

 

I. INTRODUCTION 

The main purpose of this project is to help the users to know 

the things that go under each and every phase of a compiler. 

To make them understand about complete process of 

compilation, to provide them about knowledge of 

programming languages implementation and their 

dependencies with system architecture. The name "compiler" 

is primarily used for programs that translate source code from 
a high-level programming language to a lower level language 

(e.g., assembly language or machine code). If the compiled 

program can run on a computer whose CPU or operating 

system is different from the one on which the compiler runs, 

the compiler is known as a cross-compiler. More generally, 

compilers are a specific type of translators. A compiler is 

likely to perform many or all of the following operations: 

lexical analysis, preprocessing, parsing, semantic analysis 

(syntax-directed translation), code generation, and code 

optimization. Program faults caused by incorrect compiler 

behavior can be very difficult to track down and work 
around; therefore, compiler implementers invest significant 

effort to ensure compiler correctness. 

 

II. PHASES OF COMPILER 

A. Lexical Analysis 

In computer science, lexical analysis is the process of 

converting a sequence of characters into a sequence of 

tokens, i.e. meaningful character strings. 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 
programming languages, such as in compilers, but also  

 

HTML parsers in web browsers, among other examples. 

Strictly speaking, a lexer is itself a kind of parser – the 

syntax of some programming languages is divided into two 
pieces: the lexical syntax (token structure), which is 

processed by the lexer and the phrase syntax, which is 

processed by the parser. The lexical syntax is usually a 

regular language, whose alphabet consists of the individual 

characters of the source code text. 

 

B. Token 

1. In computing, a token is a categorized block of text, 

usually consisting of indivisible characters known as 

lexemes. 

2. A lexical analyzer initially reads in lexemes and 
categorizes them according to function, giving them 

meaning. This assignment of meaning is known as 

tokenization.. 

3. A token can look like anything: English, gibberish 

symbols, anything; it just needs to be a useful part of the 

structured text. 

4. Tokens are frequently defined by regular expressions, 

which are understood by a lexical analyzer such as lex. 

5. The lexical analyzer reads in a stream of lexemes and 

categorizes them into tokens. This is called "tokenizing." If 

the laxer finds an invalid token, it will report an error. 

6. Following tokenizing is parsing. From there, the 
interpreted data may be loaded into data structures, for 

general use, interpretation, or compiling. 

 

III. SYNTAX ANALYSIS 

Parsing or syntactic analysis is the process of analyzing a 

string of symbols, either in natural language or in computer 

languages, conforming to the rules of a formal grammar. The 

term parsing comes from Latin pars, meaning part (of 

speech). 

 

A. Recursive Descent Parsing 
A recursive descent parser is a kind of top-down parser built 

from a set of mutually recursive procedures (or a non-

recursive equivalent) where each such procedure usually 

implements one of the productions of the grammar. Thus the 

structure of the resulting program closely mirrors that of the 

grammar it recognizes. A predictive parser is a recursive 

descent parser that does not require backtracking. Predictive 

parsing is possible only for the class of LL (k) grammars, 

which are the context-free grammars for which there exists 

some positive integer k that allows a recursive descent parser 

to decide which production to use by examining only the 

next k tokens of input. The LL (k) grammars therefore 
exclude all ambiguous grammars, as well as all grammars 
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that contain left recursion. Any context-free grammar can be 

transformed into an equivalent grammar that has no left 

recursion, but removal of left recursion does not always yield 

an LL (k) grammar. A predictive parser runs in linear time.
  

B. Operator Precedence Parsing 

An operator-precedence parser is a simple shift-reduce parser 

that is capable of parsing a subset of LR (1) grammars. More 

precisely, the operator-precedence parser can parse all LR(1) 

grammars where two consecutive no terminals never appear 

in the right-hand side of any rule. Operator-precedence 

parsers are not used often in practice; however they do have 

some properties that make them useful within a larger design. 

First, they are simple enough to write by hand, which is not 

generally the case with more sophisticated right shift-reduce 

parsers. Second, they can be written to consult an operator 
table at run time, which makes them suitable for languages 

that can add to or change their operators while parsing.  

 

C. Semantic Analysis 

Semantic analysis, also context sensitive analysis, is a 

process in compiler construction, usually after parsing, to 

gather necessary semantic information from the source code. 

It usually includes type checking, or makes sure a variable is 

declared before use which is impossible to detect in parsing. 

 

D. Code optimizing 
In computing, an optimizing compiler is a compiler that tries 

to minimize or maximize some attributes of an executable 

computer program. The most common requirement is to 

minimize the time taken to execute a program; a less 

common one is to minimize the amount of memory occupied. 

The growth of portable computers has created a market for 

minimizing the power consumed by a program. Compiler 

optimization is generally implemented using a sequence of 

optimizing transformations, algorithms which take a program 

and transform it to produce a semantically equivalent output 

program that uses fewer resources. 
 

IV. MODULES OF SYSTEM 

A. Login and Registration: 

In   this module   a customer first login in to the system if he 

is already registered then he is authenticated user. Suppose a 

customer is not   authenticated then he is first registered into 

system. 

 

B. Uploading file: 

In this module a customer can upload the file so that he/she 

can view all the phases of a java compiler. 

 
C. Lexical Phase: 

In this module the tokens will be identified from the 

uploaded java file and are displayed to the user. 

 

D. Syntax Phase: 

In this module parse trees were constructed from the 

identified tokens and are displayed to user in both top-down 

and bottom-up order. 

E. Semantic Phase: 

In this module it verifies whether the syntax is right or not 

and performs type-casting operation. 

 
F. Intermediate Code Generation: 

In this module it displays the intermediate code for the 

uploaded java file. 

 

G. Code Optimization: 

In this module it removes the unnecessary temporary 

variables from the intermediate code and displays it to the 

user. 

 

H. Code generation: 

In this module it displays the actual output of the program 

 
V. LIMITATION AND ENHANCEMENT 

This project supports only java programs. 

For any given program like c, java, c++ this should provide 

the visualization. 
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