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//################### Compiler Design (2) #####################
//##################### Type Checking 1 #######################
//########## Input: expression var = val, var = var ###########
//################# Output: Matching result ###################
//################ Author: Ahmed A. Alsamman ##################
using System;
using System.Collections.Generic;

namespace TypeCheckingVar
{

    public struct Exp
    {
        public string lhs;
        public string rhs;

        public Exp(string var, string rhs)
        {
            this.lhs = var;
            this.rhs = rhs;
        }
    }

    public struct Token
    {
        public string name;
        public string type;
        public Token(string name, string type)
        {
            this.name = name;
            this.type = type;
        }
    }

    public class SymbolTable
    {
        public List<Token> token = new List<Token>();
        public int Lookup(string tok)
        {
            for (int i = 0; i < token.Count; i++)
                if (token[i].name == tok)
                    return i;
            return -1;
        }

        public void Insert(string name, string type)
        {
            if (Lookup(name) == -1) // variable not found
                token.Add(new Token(name, type));
        }
    }
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    class Program
    {
        static string LHSType = null;
        static string RHSType = null;
        static SymbolTable symbTab = new SymbolTable();

        static void Main(string[] args)
        {

            symbTab.Insert("a", "int");
            symbTab.Insert("b", "double");

            while (true)
            {

                Console.Write("LHS: ");
                string lhs = Console.ReadLine();
                Console.Write("RHS: ");
                string rhs = Console.ReadLine();

                if (lhs == "" || rhs == "")
                    continue;

                Console.WriteLine("Expression: {0}={1}", lhs, rhs);

                Exp exp = new Exp(lhs, rhs);

                if (Parse(exp) == "parsed")
                    MatchTypes(exp);
            }
        }

        private static bool validID(string var)
        {
            if (var[0] == '_' || Char.IsLetter(var[0]))
            {
                for (int i = 1; i < var.Length; i++)
                    if (!Char.IsLetter(var[i]) && !Char.IsDigit(var[i]) &&   

var[i] != '_')
                    return false;
            }
            else
                return false;

            return true;
        }
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       private static string Parse(Exp exp)
        {
          if (validID(exp.lhs))
            symbTab.Insert(exp.lhs, null);
          else
          {
           Console.WriteLine("Error: Expression must begin with a variable");
            return null;
          }
          try
          {
            int.Parse(exp.rhs);
            symbTab.Insert(exp.rhs, "int");
          }
            catch
            {
                try
                {
                    double.Parse(exp.rhs);
                    symbTab.Insert(exp.rhs, "double");
                }
                catch
                {
                    if (validID(exp.rhs))
                        symbTab.Insert(exp.rhs, null);
                    else
                    {
                        Console.WriteLine("Error: Invalid expression");
                        return null;
                    }
                }
            }
            return "parsed";
        }
       private static void MatchTypes(Exp exp)
       {
          LHSType = symbTab.token[symbTab.Lookup(exp.lhs)].type;
          RHSType = symbTab.token[symbTab.Lookup(exp.rhs)].type;
       if (LHSType == RHSType && LHSType != null)
              Console.WriteLine("Type Mached");
       else if (LHSType == null || RHSType == null)
          {
             if (LHSType == null)
                 Console.WriteLine("Undefined variable {0}", exp.lhs);
             if (RHSType == null )
                 Console.WriteLine("Undefined variable {0}", exp.rhs);
         }
       else Console.WriteLine("Type Mismach. Expected a value of type \"{0}

\"", LHSType);
       }
   }
}
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