C++ Template functions - Details:   
   Let us assume a small example for Add function. If the requirement is to use this Add function for both integer and float, then two functions are to be created for each of the data type (overloading).
   int Add(int a,int b) { return a+b;} // function Without C++ template
   float Add(float a, float b) { return a+b;} // function Without C++ template
   If there are some more data types to be handled, more functions should be added. 
   But if we use a c++ function template, the whole process is reduced to a single c++ function template. The following will be the code fragment for Add function.
   template <class T>
   T Add(T a, T b) //C++ function template sample
   {
     return a+b;
   }

The calling program becomes:

#include <iostream.h>

#include "add.h"

int main (void)

{


float x=0;


float y = 7;


float z=4;


x = Add(y,z);


cout<< "\nx is " <<x<< "\n";



return 0;

}

This c++ function template definition will be enough. Now when the integer version of the function, the compiler generates an Add function compatible for integer data type and if float is called it generates float type and so on.
   Here T is the typename. This is dynamically determined by the compiler according to the parameter passed. The keyword class means, the parameter can be of any type. It can even be a class.   
C++ Template functions - Applicability:
   C++ function templates can be used wherever the same functionality has to be performed with a number of data types. Though very useful, lots of care should be taken to test the C++ template functions during development. A well written c++ template will go a long way in saving time for programmers.
Declaring C++ Class Templates:
   Declaration of C++ class template should start with the keyword template. A parameter should be included inside angular brackets. The parameter inside the angular brackets, can be either the keyword class or typename. This is followed by the class body declaration with the member data and member functions. The following is the declaration for a sample Queue class.
//Sample code snippet for C++ Class Template
template <typename T>
class MyQueue
{
         std::vector<T> data;
      public:
         void Add(T const &d);
         void Remove();
         void Print();
};
   The keyword class highlighted in blue color, is not related to the typename. This is a mandatory keyword to be included for declaring a template class.
Defining member functions - C++ Class Templates:
   If the functions are defined outside the template class body, they should always be defined with the full template definition. Other conventions of writing the function in C++ class templates are the same as writing normal c++ functions.
template <typename T> void MyQueue<T> ::Add(T const &d)
{
     data.push_back(d);
}

template <typename T> void MyQueue<T>::Remove()
{
      data.erase(data.begin( ) + 0,data.begin( ) + 1);
}

template <typename T> void MyQueue<T>::Print()
{
     std::vector <int>::iterator It1;
     It1 = data.begin();
     for ( It1 = data.begin( ) ; It1 != data.end( ) ; It1++ )
          cout << " " << *It1<<endl;

}
 
   The Add function adds the data to the end of the vector. The remove function removes the first element. These functionalities make this C++ class Template behave like a normal Queue. The print function prints all the data using the iterator.
Full Program - C++ Class Templates:
//C++_Class_Templates.cpp

#include <iostream.h>
#include <vector>

template <typename T>
class MyQueue
{
     std::vector<T> data; 
   public:
     void Add(T const &);
     void Remove();
     void Print();
};

template <typename T> void MyQueue<T> ::Add(T const &d)
{
     data.push_back(d);
}

template <typename T> void MyQueue<T>::Remove()
{
     data.erase(data.begin( ) + 0,data.begin( ) + 1);
}

template <typename T> void MyQueue<T>::Print()
{
     std::vector <int>::iterator It1;
     It1 = data.begin();
     for ( It1 = data.begin( ) ; It1 != data.end( ) ; It1++ )
        cout << " " << *It1<<endl;

}
//Usage for C++ class templates
void main()
{
     MyQueue<int> q;
     q.Add(1);
     q.Add(2);

     cout<<"Before removing data"<<endl;
     q.Print();

     q.Remove();
     cout<<"After removing data"<<endl;
     q.Print();
}
Advantages of C++ Class Templates:  
· One C++ Class Template can handle different types of parameters.

· Compiler generates classes for only the used types. If the template is instantiated for int type, compiler generates only an int version for the c++ template class.

· Templates reduce the effort on coding for different data types to a single set of code.

· Testing and debugging efforts are reduced.

