
Exp. 4: Symbol table implementation / identifier recognition – Lexical analysis 

 

 

Step 1: Build a finite automata for identifier recognition  

 

 

 

Step 2: Construct the transition table  

 

State 
Input Symbols 

Letter|_ Digit Delim Others 

0 
Collect 

1 
Skip 

0 
Skip 

0 
Skip 

0 

1 
Collect 

1 
Collect 

1 
ID 
0 

Reset 
0 

 

Notes: 

- Collect action adds the current input symbol to the token string. 

- Skip action performs nothing (no action). 

- ID action inserts a new identifier into the symbol table. 

- Reset action resets token string (token=null). 

- Delim refers to a delimiter (separator character). 
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//#########  Exp.4: Symbol Table Implementation ##########
//########     Coded By: AHMED ALI ALSAMMAN     #########
//########       Input: Source code file        #########
//############### Output: Symbol Table ##################
using System;
using System.Collections.Generic;
using System.Linq;
using System.IO;

namespace symbolTable
{

    public struct Identifier
    {
        public string name;

        public Identifier(string name)
        {
            this.name = name;
        }
    }

    public class SymbolTable
    {
        public List<Identifier> ID = new List<Identifier>();

        public int Lookup(string idName)
        {
            for (int i = 0; i < ID.Count; i++)
                if (ID[i].name == idName)
                    return i;
            return -1;
        }

        
        public void Insert(string name)
        {
            if (Lookup(name) == -1) // variable not found
                ID.Add(new Identifier(name));
        }
    }
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    class Program
    {
        static string token = null;
        static string[] KW = new string[]

{"int","char","float","string","bool","double","void","main","break",  
 "if","else","switch","case","while","for","exit"};

        static char c;
        static SymbolTable symbTab= new SymbolTable();
        public delegate void delgFunc();

        static void Collect()
        {
            token += c;
        }

        static void ID()
        {
            if (!KW.Contains(token)) // check if it's not a keyword
                symbTab.Insert(token); // insert a new identifier
            token = null;
        }

        static void Reset()
        {
            token = null;
        }
        
        static void Skip() { }  

        static void Main(string[] args)
        {

            int[,] transTab = new int[,] {
                // letter|_   Digit   Delimiter  Others
                 {   1,         0,        0,        0   },//state 0
                 {   1,         1,        0,        0   } //state 1

            };

            delgFunc[,] action = new delgFunc[,] {
              
                 {Collect,      Skip,    Skip,    Skip},
                 {Collect,   Collect,      ID,   Reset}
            };
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            StreamReader sr = new StreamReader(@"d:\source.txt");
            int state = 0;

            c = (char)sr.Read();

            while (!sr.EndOfStream)
            {
                int colm = getColIndx(c);
                action[state, colm](); 
                state = transTab[state, colm]; // get a new state
                c = (char)sr.Read(); // read next character
                if (c == '\n')  c = (char)sr.Read(); // skip new line character
            }
            sr.Close();

            foreach (Identifier id in symbTab.ID)
                Console.WriteLine("Name: {0}    Type:    Object Address:     Line

 Declared:    Line Referenced:", id.name);
        }

        
        static int getColIndx(char c)
        {
            char[] del = { ' ', '=', '+', '-', '*', '/', ',', ';', '\r', '<', 

'>','|','&' };
            if (Char.IsLetter(c) || c == '_') return 0;
            if (Char.IsDigit(c)) return 1;
            if (del.Contains(c)) return 2;
            return 3;
        }
    }
}
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