1/ /#HHHEEEEEHEEE Compiler Design (2) $HHHHHHHHHHEHHHHHET
2 [ [ HEEE Type Checking #H#HHHHHHHEHEHEHEHEEEY
3 // #HHHHHHEHE Input: expression var= funcName(par) #iHHH#H#
4 [ /#HEEEEERRRRRRE Output: maching result ## R
5 [/ Author: Ahmed A. Alsamman #####
6 using System;
7 using System.Collections.Generic;
8
9 namespace TypeCheckingFunc

10 {

11 public struct Exp

12 {

13 public string lhs;

14 public string fName;

15 public string par;

16 public Exp(string lhs, string fName, string par)
17 {

18 this.lhs = lhs;

19 this.fName = fName;

20 this.par = par;

21 }

22 }

23 public struct Token

24 {

25 public string name;

26 public string type;

27 public string parType;

28 public Token(string name, string type, string parType)
29 {

30 this.name = name;

31 this.type = type;

32 this.parType = parType;

33 }

34 }

35

36 public class SymbolTable

37 {

38 public List<Token> token = new List<Token>();

39 public int Lookup(string tok)

40 {

41 for (int i = @; i < token.Count; i++)

42 if (token[i].name == tok)

43 return i;

44 return -1;

45 }

46

a7 public void Insert(string name, string type, string parType)

48 {

49 if (Lookup(name) == -1) // variable not found
50 token.Add(new Token(name, type, parType));
51 }

52 }
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class Program

{

static string lhsType = null;

static string funcType = null;

static string parType = null;

static string parErr = null;

static SymbolTable symbTab = new SymbolTable();

static void Main(string[] args)

{
//insert variables
symbTab.Insert("a", "int", null);
symbTab.Insert("b", "double", null);
//insert functions
symbTab.Insert("fact", "int", "int");
symbTab.Insert("sqrt", "double", "int");
while (true)
{
parErr = null;
Console.Write("LHS: ");
string lhs = Console.ReadLine();
Console.Write("Function name: ");
string fName = Console.ReadLine();
Console.Write("Paramater: ");
string par = Console.ReadLine();
if (lhs == "" || fName == "" || par=="")
continue;
Console.WriteLine("Expression: {0}={1}({2})", lhs, fName, par);
Exp exp = new Exp(lhs, fName, par);
if (Parse(exp) == "parsed")
MatchTypes(exp);
}
}

private static bool validID(string var)
{
if (var[@] == '_" || .IsLetter(var[0]))
{
for (int i = 1; i < var.Length; i++)
if (! .IsLetter(var[i]) && !
== '_')
return false;
}
else
return false;
return true;

.IsDigit(var[i]) || var[e] =
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private static string Parse(Exp exp)

{

if (validID(exp.lhs))
symbTab.Insert(exp.lhs, null, null);

else
{
Console.WriteLine("Parsing Error: LHS must be a variable");
return null;
}
if (validID(exp.fName))
symbTab.Insert(exp.fName, null, null);
else
{
Console.WriteLine("Parsing Error: RHS must be a function Name");
return null;
}
if (validID(exp.par))
symbTab.Insert(exp.par, null, null);

else
{
try
{
int.Parse(exp.par);
symbTab.Insert(exp.par, "int", null);
}
catch
{
try
{
double.Parse(exp.par);
symbTab.Insert(exp.par, "double", null);
}
catch
{
Console.WriteLine("Parsing Error: Invalid parameter");
return null;
}
}
}

return "parsed";



156
157
158
159
160
161
162

163
164
165
166
167
168
169
170

171
172
173
174
175
176
177

178
179
180
181
182
183
184
185
186
187
188
189
190
191
192

193
194
195
196

197
198
199
200
201
202

private static void MatchTypes(Exp exp)

{

lhsType = symbTab.token[symbTab.Lookup(exp.lhs)].type;

funcType = symbTab.token[symbTab.Lookup(exp.fName)].type;

parType = symbTab.token[symbTab.Lookup(exp.par)].type;

string storedParType = symbTab.token[symbTab.Lookup
(exp.fName)].parType;

if( symbTab.token[symbTab.Lookup(exp.lhs)].parType!=null)

{ // LHS is a function name)
Console.WriteLine("Error: LHS must be a variable");
return;

}

if (storedParType == null && funcType != null)

{ // RHS is an existing variable (it has a type and it has no

parameter)
Console.WriteLine("Error: RHS must be a function name");
return;
}
if (parType!=null & & parType!= storedParType)
{
parErr = "Parameter Error: Expected parameter of type " +
storedParType ;
}
if (parType == null)
{
parErr = "Parameter Error: Undefined variable " + exp.par ;
}

if (lhsType == funcType && lhsType != null)
Console.WriteLine("Type Mached");

else if (lhsType == null || funcType == null)

{
if (lhsType == null)
Console.WriteLine("Undefined variable {0} at LHS", exp.lhs);
if (funcType == null && exp.lhs != exp.fName)
Console.WriteLine("Undefined variable {0} at RHS",
exp.fName);
return;
}

else Console.WriteLine("Type Mismach. Expected a value of type {0} "
lhsType);

if (parErr != null)
Console.WriteLine(parEkrr);





