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Abstract 
A compiler translates and/or compiles a program written in a suitable source language into an equivalent target 

language through a number of stages. Starting with recognition of token through target code generation provide a basis 

for communication interface between a user and a processor in significant amount of time. A new approach GLAP 

model for design and time complexity analysis of lexical analyzer is proposed in this paper. In the model different steps 

of tokenize (generation of tokens) through lexemes, and better input system implementation have been introduced. Disk 

access and state machine driven Lex are also reflected in the model towards its complete utility. The model also 

introduces generation of parser. Implementation of symbol table and its interface using stack is another innovation of 

the model in acceptance with both theoretically and in implementation widely. 

Keywords: Tokens, Lexeme, Lex, Tokenizer, PDA, Lookahead, Pushback. 

1. Introduction 

Lexical analysis or scanning is the process where the stream of characters making up the source program is 

read from left-to-right and grouped into tokens. Tokens are sequences of characters with a collective 

meaning. There are usually only a small number of tokens for a programming language: constants (integer, 

double, char, string, etc.), operators (arithmetic, relational, logical), punctuation, and reserved words. 

Beginning with token recognition, it runs through generation of context free grammar, parsing sequence, 

checking acceptability, machine independence intermediate code generation to finally target code 

generation state. These act as a basis for communication interface between user and processor. The basic 

compiler is as shown in fig. 1. 

2. Phases of compiler 

Writing a compiler is a nontrivial task. It will be a very nice practice to structure its principles.Conceptually 

a compiler works in phases. The key phases include and undergo through Lexical Analysis, Syntax 

Analysis, Semantic Analysis, Intermediate Code Generation, Code Optimization, and Target Code 
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Generation . These are shown in Fig 2. 

 

3. GLAP model 

Lexical analysis, parsing, and symbol tables are those implementation techniques that support general 

design principles. We also suppose that a modern compiler construction till now is at an abstract level . In a 

lexical analyzer, the scanning of a whole symbol table for a finite input string incurs very high 

computational cost. We present a lexical analyzer designed to focus on a very limited sub-set of the whole 

dictionary in least cost.  

The model proposed describes the following: 

i.  Working Principle of Lexical analyzer.  

ii.  Input Systems. 

iii. Optimization Issues 

iv. Look-ahead and Pushback. 

v. State Machine Implementation. 

vi. Proposed Algorithms. 

vii. Performance Analysis. 

viii.   Parser Generator. 

 

 

3.1 Working principle of lexical analyzer 

 

Lexical analysis is the process of converting a sequence of characters into a sequence of tokens. A program 

or function which performs lexical analysis is called a lexical analyzer, lexer or scanner. A lexer often 

exists as a single function which is called by a parser or another function.A lexical analyzer (also known as 

lexer), a pattern recognition engine takes a string of individual letters as its input and divides it into tokens . 

Additionally, it also filters out whatever (usually white-space, newlines, comments, etc) separates the 

tokens. The main purpose of this phase is to make the subsequent phase easier. Some key definitions 

related to this phase include: 

Lex : A set of buffered input routines and constructs. It translates regular expression into lexical analyzer. 

 

Tokens: Basic indivisible lexical unit or language elements. These are terminal symbols in a grammar, 

Constants, Operators, Punctuation, Keywords, Classes of sequences of characters with collective meaning, 

arbitrary integer values, etc that represent the lexemes  

Lexeme: These are original string (character sequence) comprised (matched) by an instance of the token. 

E.g.  “sqrt” . 

Lexical Analyzer is basically a part of compiler which:  

i. Translates lexemes into tokens (arranged in symbol table for compilation references) with the help 

of Lex.  

ii.  Communicates with parser for serving token requests. 

iii.  Discards comments and skips over white spaces.  

iv. Keeps track of current line number so that parser can detect errors 

 

3.2  Input systems 

 
In the process of translation (of programs) lexical analyser scans an input text and recognises sequences of 

bytes in it as certain valid "items" or invalid sequences. For example if an assembly language allows a set 

of mnemonics, alphanumeric identifiers, numbers (sequence of digits), and some symbols such as comma, 

colon, etc., then a lexical analyser for that assembly language should detect such items in an input program 

written in that assembly language. Usually a larger assembler program invokes a lexical analyser module to 

recognise such items one-by-one, starting from the beginning of the text. Each such distinct item that the 

lexical analyser may detect and pass on (return) to the main assembler is called a token. So for an assembly 

language there can be tokens such as IDENTIFIER, NUMBER, LITERAL, COMMA, KEY_LDA, 

KEY_START, KEY_LOOP, (the prefix KEY_ may indicate that the token represents a keyword) and so 

on. The designer of a translator can define the set of tokens for his purpose. In an assembler, distinct 
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numbers are used to denote each token, so that the lexical analyser can pass the number representing the 

token that it recognises in the input. For example, for the above set of tokens we may use 1 for 

IDENTIFIER, 2 for NUMBER, 3 for LITERAL, 4 for COMMA, 5 for KEY_LDA, and so on. From 

implementation point of view, in C language one can use the C-preprocessor's define statement to establish 

these equivalence, such as, #define IDENTIFIER 1. 

3.2 Optimization rule 

A Lexical analyzer consumes a good portion of compilers time since the number, size, and complexity of 

software systems are increasingly in nature. Moreover, programming languages, which are likely to make 

the programming task easier, are still frequent to error prawn. This is because of either the new languages’ 

features do not exclude all the causes of errors or C, C++, etc like some old languages are in use. 

4. Figures 

 

Fig. 1 compiler 

 

Fig 2. Phases of compiler 

5. Conclusions 

The novelty of this model not only provides the variation of the  existing lexical analyzer but also reduces 

the computational cost  to a large extent. Furthermore, the nature of the string whether  eligible for 

generating tokens could be analyzed by proposed  algorithm with satisfactory results. In spite of the scope 

of data  storage is limited and symbols used are a few, the main aim has  been just cleared conception and 

application of efficient look up table approach in finite states generation for lexical analysis. The  next 

phase of compilation is just introduced to represent its utility, for the sake of completion and better 

understanding. Further study on extending this model with parser generation to generate language 

constructs as well as error recovery in lexical analysis is in progress. 
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