Lesson 05: Classes. Methods. Properties
Classes

C# in 21 Days Sams  Day 6 & 7.
Essentials of a  class :

1. The data is private. This means that this data can only be access from within the class.

2. The class can contain functions. These functions are made public so that they can used to access the private data.

Neither of these is strictly true but this is the general idea.

using System;

class app

{

    class Part
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        private int i;

        //private char s      ;
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        public int getData()

        {

            return i;

        }

    }

    static void Main()
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    {

        Part p1 = new Part();
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        p1.setData(1);

        Console.WriteLine(p1.getData());

        Console.ReadLine();

    }

}

Note also that we cannot use the notation

p1.i; in Main()
since the data of p1is no longer public. We can only use the public functions eg  setData and getData to access the data. We say that the data is encapsulated.
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Constructors



We have been using a method  in this case setdata() to initialize our data.

We can use a constructor to do the same thing but we don’t need to call it!

A constructor is a method which is called automatically every time that an object of that class is created.

Modify the code as follows:

· Insert the simple constructor as shown below and run it.
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using System;

class app

{
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    class Part

    {

        private int i       ;

        //private char s  ;
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            i = 2  ;
        }
    }
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    static void Main()

    {

        Part p1 = new Part();

    }

}
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One Parameter Constructor    

Previously we had only a default constructor. The default value of 2 given to i for each new object.
What if we wanted to decide from Main() the value for each i individually?

· Use a constructor which can take a parameter as follows:

We can then choose what value we will give to the data from Main() by using a one-argument constructor as follows:

using System;

class app

{

    class Part

    {

        private int i       ;

        //private char s  ;

        public Part()

        {

            i = 2           ;

        }

        public Part(int j)

        {

            i = j           ;
        }
    }

    static void Main()

    {

        Part p1 = new Part(3);

    }

} 

In this case, the default constructor is not called. But try removing it. The compiler doesn’t complain yet but it will if we try:

  Part p1 = new Part();

It seems that once we provide a constructor which takes an parameter, an implicit default constructor is no longer provided!  We must now explicitly provide one.

We will continue to overload our constructor to provide a constructor which takes two parameters as shown below.

using System;

class app

{

    class Part

    {

        private int i       ;

        private char s      ;

        public Part()

        {

            i = 2           ;

        }

        public Part(int j)

        {

            i = j           ;

        }

        public Part(int j, char c)
        {

            i = j           ;
            s = c           ;
        }
    }

    static void Main()

    {

        Part p1 = new Part(3, 'a');

    }

}



Properties
are public methods which are called explicitly using the dot notation to set and get the data:

using System;

class app

{

    class Part

    {

        //private int i;

        public int i
        {get; set;}
    }

    static void Main()

    {

        Part p1 = new Part();

        p1.i = 1;
        Console.WriteLine(p1.i);


        Console.ReadLine();

    }

}


We can expand the property definition so that we can check the value of i before it is set etc:

· Replace the class code above with this :

    class Part

    {

        private int _i;

        public int i
        {

            get

            {
                return _i;

            }
            set

            {
                if (value > 0)

                _i = value;

            }
        }

    }
    static void Main()

    {

        Part p1 = new Part();


        p1.i = 1;

        Console.WriteLine(p1.i);

        Console.ReadLine();

    }

}
Object Initializers



 page 153 C# 2008

· Replace

        Part p1 = new Part()        ;

        p1.i = 1                    ;

with



  Part p1 = new Part()

        {

        i = 1

        }; 
The result will be identical:

Commas are used to separate the properties:

Part p1 = new Part()

        {

        i = 1 , s = 'a'

        }; 

Passing an Object as an Argument of a Member Function 
using System;

class app

{

    class Part

    {

        private int _i;

        //private string s;

        public int i

        { get; set; }
        public void add(Part p)

        {i = i + p.i



;}

    }

    static void Main()                                                                                                                                               
    {

        Part p1 = new Part()        ;

        Part p2 = new Part()        ;

        p1.i = 1                    ;

        p2.i = 2                    ;

        p2.add(p1)                  ;

        Console.WriteLine(p2.i)     ;

        Console.ReadLine()          ;

    }

}


If Two Class Methods Have the Same Name: Overloading Methods
page 192 C# 2008.

If two methods in a class have different signatures then – as we have seen for static methods - the method which gets called will depend on the arguments used (ie its signature).
using System;

public class app

{

  public  class Part

    {

        public void push()

        {

            Console.WriteLine("no arg"); 

        }

        public void push(int i)

        {

            Console.WriteLine("one arg"); 

        }

    }

    static void Main()

    {

        Part p1 = new Part ()
;

        
p1.push()              ;



p1.push(1)             ;

        Console.ReadLine()
     ;

    }

}
The method which gets called can also depend on the object type.

using System;

class ItemA

{ 
   public int tax()

    {

        return 3;

    }

}

class ItemB

{

    public int tax()

    {

        return 4 ;

    }

}

class Program

{

    static void Main()

    {

      ItemA itA = new ItemA();

       
      ItemB itB = new ItemB();

      Console.WriteLine(itA.tax());


Console.WriteLine(itB.tax());


Console.ReadLine();

    }

}

Partial Classes

page 126 C# in 21 Days
It is possible to split the definition of a class or a struct or a method (or an interface) over two or more source files. Each source file contains a section of the type or method definition, and all parts are combined when the application is compiled. 

CodeFile1.cs

CodeFile 2.cs

Program.cs


· Make sure that each source code file is part of the project and build and run.

Structures Revisited
Day 7 C# in 21 Days Sams  
Structures are Value types stored on the stack (Usually)
Classes are Reference types and therefore stored on the heap.

The stack is used for storing fixed length data (since it can be easily pushed and popped).

A struct can contain a method just like a class can. 
Recall how we created an instance from a structure:

using System;

class test
{

    struct part
    {

        public int i;

        public int j; 

    }


                 

    static void Main()

    {

        part p1;

        p1.i = 2;

        p1.j = 3;

        Console.WriteLine(p1.i);

        Console.WriteLine(p1.j);

        Console.ReadLine();

    }

}

A structure can contain a constructor to do the same job as follows.

using System;

class test
{

    struct part
    {

        public int i    ;

        public int j    ;

        public part(int _i, int _j)
        {
            i = _i      ;
            j = _j      ;
        }
 }


                 

    static void Main()

    {

        part p1 = new part(2,3) ;    

        Console.WriteLine(p1.i);

        Console.WriteLine(p1.j);


        Console.ReadLine();

    }

}

We have just made a 2-parameter constructor.

However we are forbidden to declare a no-parameter constructor for a structure.

ie

        public part()

        {

            i = 2     ;

            j = 3      ;

        }

is not possible.


We will get the message

The Use Of Classes
What’s in a computer program?

Data and functions.

What’s in a class?

Data and functions!!

So a class is actually a program.

We could compile our class - and re-use it.

When we compile anything, we convert it to executable form so on its lowest form, if you inspect the disc, it will look like this 0110 0111 0011 0101 etc. – not very readable. Only the CPU can understand it.

We can inherit from it though – even if it is undecipherable. So long as we are told the names of the methods and the data elements. So this is the big breakthrough. Object oriented programming. We don’t need to re-invent wheels.

In the past, if we wished to utilize one program within another, we could cut and past source code. But no more. We can transport our code by means of executable class code.

Now you know why in the very first stage of making your C# program you had to actually enclose everything in a class (app in this case) as below – just in case you want to sell it!

class app

{

    static void Main()

    {

    }

}

If you become particularly industrious and wish to package more than one class you would place then all in one file called a dll (dynamic linked library).

To see how to utilize compiled code – in the form of a .dll

To Make and Use a Dll
We are here making a class and compiling it into a dll  - called ClassLibrary1.dll
This dll is an executable ie compiled code!

We will then make another test – our ConsoleApplication1 project will do to call functions of our dll. 

To Make the dll.

 












Include the code so that we have:

using System;

namespace ClassLibrary1

{

    public class Part
    {

      private int i;

        public void setData(int n)

        {

            i = n;

        }

        public int getData()

        {

            return i;

        }

    }

}

· Build and Save (It appears essential to explicitly save.)

Carefully note where our dll has been placed.




To Make the Test Project

You may wish to use the Console Application project that you have been using or create a new one.

In any case change the code to:

using System;

using ClassLibrary1;

class test
{  

    public static void Main()

    {

        Part p1 = new Part();

        p1.setData(1);

        Console.WriteLine(p1.getData());

        Console.ReadLine();

    }

}

We now need to set a reference to our dll.








· Build and Run our test project.
Result:

see 


Note that this uses static methods ie we do not need to create an object from a class before we can use the methods. (The methods “belong to the class” rather than belong to an object.

(This also uses a Windows From rather than a Console Application.)

How to Create a Class Library in C# .NET
Code:


using System;

using System.Collections.Generic;

using System.Text;

namespace calculatorMethods

{

    public class calculator

    {

        public static int addUp(int firstNumber, int secondNumber)

        {

            return firstNumber + secondNumber;

        }

        public static int Subtract(int firstNumber, int secondNumber)

        {

            return firstNumber - secondNumber;

        }

    }

}








Location of my dll:

C:\Documents and Settings\O(wner\My Documents\Visual Studio 2010\Projects\calculatorMethods\calculatorMethods\bin\Release
using System;

using System.Windows.Forms;

namespace WindowsFormsApplication1

{

    public partial class Form1 : Form

    {

        public Form1()

        {

            InitializeComponent();

        }

        private void button1_Click(object sender, EventArgs e)

        {

            int retVal;

            retVal = calculatorMethods.calculator.addUp(10, 20);


            MessageBox.Show(retVal.ToString());

        }

    }

}

· Build and Run it. (Interesting to single step it.)


Or a console application:

using System;

class test
{

    public static void Main()

    {

        int retVal;

        retVal = calculatorMethods.calculator.addUp(10, 20);

        Console.WriteLine(retVal);

        Console.ReadLine();

    }

}

Exercise ch 5
1. Write a program with a Math class that has four methods:

Add, Subtract, Multiply, and Divide, each of which takes two parameters. Call

each method from Main( ) and provide an appropriate output statement to demonstrate

that each method works. You don't need to have the user provide input; just provide the

two integers to the methods within Main( ).
Modify the program so that you do not have

to create an instance of Math to call the four methods. Call the four methods again from

Main( ) to demonstrate that they work.
2. Separate into a dll class library and call it from a test console application. 

3. Create a class called time that has separate int member data for hours, ​minutes, and seconds. One constructor should initialize this data to and another should initialize it to fixed values. Another member function ​should display it, in 11:59:59 format. The final member function should add two objects of type time passed as arguments.

A Main() program should create two initialized time objects and one that isn't initialized. Then  it should add the two initialized values together, leaving the result in the third time variable. Finally it should display the value of this third variable. 
(page 236 old edn C++)
// uses class to model a time data type #include
<iostream>
using namespace std;

class time

{

private:

int hrs, mins, secs;
public:

time():hrs(0), mins(0), secs(0) 
//no-arg constr__​
{
}






//3-arg construc-_​
time(int h, int m, int s): hrs(h), mins(m), secs(s)
{
}
void display() const


//format 11:59:7​
{ cout « hrs « "," « mins <<'," << secs;}
void add_time(time t1, time t2) //add two times
{

secs = tl.secs + t2.secs;

if( secs > 59 ) //if overflow,
{ secs -= 60; mins++; }// carry a min
//add seconds
.,__

mins += tl.mins + t2.mins; //add minutes

if( mins > 59 ) //if overflow,

{ mins -= 60; hrs++; }//
carry an ho..
hrs += tl.hrs + t2.hrs; //add hours
}

};

int main()

{

const time timel(5, 59, 59);
//creates and init:
const time time2(4, 30, 30);
//
two times
time time3;
//create another t
time3.add_time(timel, time2); //add two times cout « "time3 time3.display(); //display result
cout « endl;
return 0;

}

ClassLibrary1 is fine.





Click OK.





Class Library.





(In C++ the default constructor is referred to a a  no-argument constructor)





A constructor always has the same name as the class.





Don’t forget the keyword public since the methods must make themselves  assessable from outside the class.








We are here setting the property.





Chaining Constructors see C#2008 page 149.


























partial class Student


{


    private int id;


}





We don’t need to create an object to call the method as it was created as static.





The namespace is used to identify the method.





A constructor that takes in no parameters is called a parameter-less constructor or a default constructor.





 An implicit default constructor will be created if we don’t provide one which will assign the data members (i in this case ) to their default values – in this case 0.





Object Initializers behave like calling a constructor but simpler. They take priority over constructors ie they are performed before constructors if one exists.





To find this code:


WindowsFormsApplication1.Form1.cs?


or


Draw a button on the form and double-click on it. 





using System;


class Test


{	


static void Main()


{


Student st = new Student();


st.AssignValue(2);


}


}





partial class Student


{


    public  void AssignValue(int i)


    {


    id = i;


    }


}





At first sight, having the data encapsulated appears to be a nuisance - but it is safe. No other function can change or destroy it. This could be said to be the whole theme of object oriented program. Making things more restricted to improve reliability in the long run.





No semicolons!





For some reason, we have restricted i so that it can only take positive values.





static  means that you won’t need an object to call it.





Take note of where the .dll is located:








Single-step to see the respective methods get called.





calculatorMethods.sln





WindowsFormsApplication1








p1 is passed to p.





Since p2 was used to call the function with  the statement p2.add(p1), the solitary i here implicitly belongs to p2.


ie the statement 


i = i + p.i�is equivalent to (don’t try it– it won’t work!)�p2.i = p2.i + p1.i    


��





How to Create a Class Library in C# .NET





� HYPERLINK "http://www.homeandlearn.co.uk/csharp/csharp_s16p1.html" ��http://www.homeandlearn.co.uk/csharp/csharp_s16p1.html�





Browse.





When new is (must be) used to create an object – either using struct or class- the default constructor is called which initializes variables to their default value – just like int i = new int() will initialize i to 0.





A Value type is created.





Project , Add New Item , Code File to add a new .cs source code file.





Explicitly passes p2.s i and implicitly passes p1’s i.





Object Initializers can only be used with get and set.





Comment this.





When using our constructor , we must use new. A Reference type is created.





value is an “internal” variable that the complier has automatically  declared.





We could also refer to our data member using this as shown below.





this means “the current object”.


 


 public Part(int j)


        {


            this.i = j           ;


        }





A curious advantage is that this would enable us to use i as our “dummy” variable like so:





public Part(int i)


  {


            this.i = i           ;


        }





_i is an “internal” variable that we have now declared.





These two methods hare said to have different signatures.





This gets the value of i.





See ToString 	page 161 c#2008 (but after overloading!).





For the moment: All objects in C# inherit the method which returns a string representation of the object.





This line sets to the value of i.





C:\Documents and Settings\O(wner\My Documents\Visual Studio 2010\Projects\ClassLibrary1\ClassLibrary1\bin\Release





Note that our dll has been added to the references visible in our project.





Click OK.





Navigate to our dll.


 (It may be in the bin/Debug folder rather that the bin/Release folder.)


Depending on how the project was initially configured configured.





This looks like we are accessing a public data member but we are not. We are accessing a public method named i.





Project, Add Reference.


(Or right-click on the project name in Solution Explorer.)





You may wish to copy your path for future use.





This public method has replaced the data member i.





You may want to do a Google Desktop search for ClassLibrary1.dll.





You will be asked if you wish to change other references to this class name Part. (There is only one so far.)  Agree. 





Change the name of this source file from Class1 to Part.cs.





File, New Project.





 Follow this with the single-step.





 Follow this with the single-step.





 Watch how the constructor is called. i is eventually given the value of 3.








j is just a “dummy” variable which accepts the value passed (3 in this case).








Constructors are methods. These methods have the same name Part. They have different signatures ie one takes no parameters and the other  takes one. They are therefore referred to as overloaded.





Single step thru the code. Watch how the constructor is called. i is given the default value of 2.








It is possible that i does not get to receive a value at all by using this instead:


part() : i()


{ 				;} 





A parameter-less constructor.





public accessor functions.


When used like this (ie inside a class) the functions are called methods.








The variable s could get the same treatment – initializing and retrieving its string value but we haven’t bothered here (Indeed the compiler complains –warns- that s is not used.)








private data.
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