Worksheet 6. Class Inheritance
Parents and Children
Once we start creating classes we begin to discover common attributes and behaviours (methods).

Look at the following classes of employee:
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+RenewContract(in contractEndDate : Date) : void

-_name : string

-_address : string

-_employeeID : string

-_totalWages : double

-_contractStartDate : Date

-_contractEndDate : Date

PartTimer

+Pay(in wage : double) : void

+PayBonus(in bonus : double) : void

-_name : string

-_address : string

-_employeeID : string

-_totalWages : double

-_bonuses : double

FullTimer


Both types of employee must be paid using the Pay() method and have names, addresses, employeeIDs and totalWages as attributes. But they differ in that part-timers work to a contract that has to be renewed periodically using the RenewContract() method, and they have a contract start & end date attribute. Alternatively, full-timers are paid a bonus using the PayBonus() method and have a bonuses attribute. 

Obviously we have duplicated the attributes addresses, employeeIDs & totalWages, and we have written the code for the Pay() method twice in two different classes. The solution is to use inheritance.

 If this was a database, you would apply normalization and create three database tables. Likewise, we will split these two classes into three classes with the common generic attributes placed in the third class and shared by the other two.

Inheritance allows us to avoid this duplication by creating a parent-child relationship.
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	Class Name
	Employee

	Parent
	None

	Attributes
	

	Name
	Type
	Initial Value
	Multiplicity
	Description

	name
	string
	“”
	1
	The employees fullname

	address
	string
	“”
	1
	The employees address

	employeeID
	string
	“”
	1
	The employees ID

	totalWages
	double
	0
	1
	The total wages earned by the employee


	Class Name
	PartTimer

	Parent
	Employee

	Attributes
	

	Name
	Type
	Initial Value
	Multiplicity
	Description

	contractStartDate
	Date
	0/0/0
	1
	The start date of the contract

	contractEndDate
	Date
	0/0/0
	1
	The end date of the contract


	Class Name
	FullTimer

	Parent
	Employee

	Attributes
	

	Name
	Type
	Initial Value
	Multiplicity
	Description

	bonuses
	double
	0
	1
	The total bonuses earned by the full-time employee


Parent class Employee contains the more general shared attributes and behaviours of an Employee. The child classes PartTimer & FullTimer inherit these attributes and behaviours from the parent and adds their own. 

Parent classes are also known as superclasses and child classes are known as subclasses.

Specialization: As you move down the class hierarchy from the parent to the child classes, each class adds more specific attributes and/or behaviours i.e. becomes more specialized.

Generalization: As you move up the class hierarchy the classes from the children to their parent class(es), the attributes and/or behaviours become more general i.e. shared by many other classes.
This idea of classification is common in the real world e.g.
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Looking at this classification hierarchy…

A Reptile is a kind of Animal

A Reptile is a type of Animal

A Reptile is a Animal              ( I know this is not grammatically correct!!
If you have an “is a” relationship between classes then you can build a class hierarchy e.g. a FullTimer is a Employee.
You can also see that Tiger is both a Mammal and an Animal i.e. it has attributes and behaviours of both.
Inheritance is coded as follows:

	public class Employee

{

}



	public PartTimer : Employee

{

}
	public FullTimer : Employee

{

}


Looking again at the Employee class we know we need to add a constructor to initialize the name, address and employee ID (assuming the total wages are set to zero).
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+Pay(in wage : double) : void

-_name : string

-_address : string

-_employeeID : string

-_totalWages : double

Employee


The problem is that we actually want to create a FullTimer or a PartTimer employee not an Employee. If we want these initial values to be set in the employee we also need to pass these details into the constructors of these child classes. 
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+PayBonus(in bonus : double)

-_bonuses : double

FullTimer


Furthermore, the constructor in the child class must then pass the values into the appropriate constructor of its parent class. In C#, the child class constructor invokes the constructor in the parent class by placing colon (:) after the parameter list and then invoking the parent class with the keyword base.
public class Parent

{

         // Store the value passed from the Child class

public Parent(int parameter)

{

// Parent constructor

}

}

public class Child : Parent
{

         // Pass parameter value from Child to Parent class constructor

public Child(int parameter)  : base(parameter)
{

// Child constructor

}

}

Here’s an Employee example:

	public class Employee

{

      // Attributes

      private string _nane;

      private string _address;

      private string _empolyeeID;

      private double _totalWages;

      // Constructors

public Employee(string name, string address, string employeeID)

{

// Initialize the general employee details

_name = name;

_address = address;

_employeeID = employeeID;

_totalWages = 0;

}

}



	public PartTimer : Employee

{
      // Attributes

      private Date _contractStartDate;

      private Date _contractEndDate;

      // Constructors

public PartTimer(string name,

string address,

string employeeID,

Date startDate,

Date endDate)

: base(name, address, employeeID)

{

// Initialise the specific 

// part timer details

_contractStartDate = startDate;

_contractEndDate = endDate;

}

}
	public FullTimer : Employee

{
       // Attributes

       private double _bonuses;

       // Constructors

public FullTimer(string name,

string address,

string employeeID)

:base(name, address, employeeID)

{

// Initialise the specific 

// full timer details
_bonuses = 0;

}

}


Somewhere in your application you would instantiate (create) objects of these types as follows:-

FullTimer
fullTimeEmployee;

PartTimer
partTimeEmployee;

fullTimeEmployee = new FullTimer(“Tom”, “Oak Rd”, “E1988”);

partTimeEmployee = new PartTimer(“Joe”, “Elm St”, “E9383”, 04/11/09, 12/11/10);

Call My Parent
Say we want to modify the FullTimer class to allow these employees to be paid additional payments on top of their basic wages. Let’s add a method AdditionalPay() to the FullTimer class.
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The Pay()  method in the Employee class is used to pay full-time employees, so we’ll need to use this:

public class Employee
{

      // All Employees get paid, so add this method to the

      // Employee class.
public void Pay(double pay)

{

_totalWages = _totalWages + pay;

}

}

public class FullTimer : Employee

{

      // Only FullTimers get additional pay, so add this method to the

      // FullTimer class.
public void AdditionalPay(double morePay)

{

// Do something to calculate additional pay tax, etc

// Now pay the employee

// Call the parent method

Pay(morePay);

}

}

This is the whole point of inheritance; the child class gains the attributes and methods that the parent class has.

	Warning: If a method in the child class is identical to a method in the parent class (i.e. has the same signature) you will get a warning something like “..hides inherited member...”, to remove this warning use the new keyword.  
public new returntype MethodName(parameters)

{

        // Code for the method

}

However, we may still want to call the method in the parent class, in which case we can use the base keyword again e.g. in the previous example, say instead of AdditionalPay we just want to call this method Pay.

public class FullTimer : Employee

{

public new void Pay(double morePay)

{

// Do something to calculate additional tax on pay, etc

// Now pay the employee in the normal way by calling the
// Employee::Pay() method
base.Pay(morePay); 
// Call the parent method called Pay
}

}


Task 1:

The following is a very simple login system for customers and employees.
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+CheckLogin(in userName : string, in password : string) : bool

-_userName : string

-_password : string

User

+Customer(in userName : string, in password : string, in customerId : int)

+ChargeCustomer(in cost : double) : void

-_customerId : int

-_totalCost : double

Customer

+Employee(in userName : string, in password : string, in fullName : string, in address : string)

+Pay(in wages : double) : void

-_fullName : string

-_address : string

-_totalWages : double

Employee


Write the code for these classes and test the classes, by creating a Customer and an Employee then calling CheckLogin(). Also charge the customer and pay the employee some wages.

Provide code listings and screenshots.

Task 2:

Create factories for producing Ford and Citroen cars. These factories contain an order list of cars that need to be produced, so the car show rooms makes an order with the relevant factory for the cars that they need and each factory creates an Order and adds it to their order list. The factories then build the cars on their order lists, and complete the order by using the delivery depot to deliver the car (i.e. add it to the CarShowRoom stock list) and charging the car show room for each order.
See below for class diagram and call diagram.
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+RemoveCarFromStockList(in car : Car) : void

+FindCar(in carType : string, in numDoors : int, in colour : string) : Car

+Charge(in cost : double) : void

-_stockList : Car

-_totalPurchaseCost : double

CarShowRoom

+Car(in type : string, in numDoors : int, in colour : string)

+CarType() : string

+NumberOfDoors() : int

+Colour() : string

-_type : string

-_numDoors : int

-_colour : string

Car

-_stockList

*

+Factory(in depot : DeliveryDepot)

+AddOrder(in customer : CarShowRoom, in carType : string, in numDoors : int, in colour : string, in price : double) : void

+BuildCars() : void

+CarsBuilt() : int

-_depot : DeliveryDepot

-_ordersList : Order

-_carsBuilt : int

Factory

+FordFactory(in depot : DeliveryDepot, in mondeoPrice : double, in focusPrice : double)

+OrderMondeo(in customer : CarShowRoom, in numDoors : int, in colour : string) : void

+OrderFocus(in customer : CarShowRoom, in numDoors : int, in colour : string) : void

-_mondeoPrice : double

-_focusPrice : double

FordFactory

+CitreonFactory(in depot : DeliveryDepot, in picassoPrice : double)

+OrderPicasso(in customer : CarShowRoom, in numDoors : int, in colour : string) : void

-picassoPrice : double

CitreonFactory

+Order(in customer : CarShowRoom, in carType : string, in numDoors : int, in colour : string, in price : double)

+CarType() : string

+NumberOfDoors() : int

+Colour() : string

+Customer() : CarShowRoom

+Price() : double

-_customer : CarShowRoom

-_carType : string

-_numDoors : string

-_colour : string

-_price : double

Order

+DeliveryDepot()

+CompleteOrder(in order : Order, in car : Car) : void

+OrdersCompleted() : int

-_ordersCompleted : int

DeliveryDepot

-_ordersList

*

Build all cars in

the order list and

complete the order

by passing them to 

the depot.

Finally clear order list.

Complete the order by putting

car in customers stock and

charging customer.

Car Types

-------------

"Mondeo"

"Focus"

"Picasso"
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To buy a car, a customer can find a car in the show room that matches their requirements and then this car can be removed from the show room stock list. You could look into recording the profit made by the show room for yourselves.

Write the code for these classes and create an application to test the classes.

Provide code listings and screenshots.

Schizophrenia

When creating variables, we decide the type and that specifies the kind of data we can store in it e.g. int’s are signed whole number values

int myVar = 10;

You can’t then decide to assign a different kind of value to the variable e.g.

int myVar = 10;

string myStr = “Hello”;

myVar = myStr;
// Assign string to int ???? ( No!!.

However, objects are slightly different in that they inherit the types of their parent classes.
In the previous example, we had the relationship:-
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+Pay(in wage : double) : void

-_name : string

-_address : string

-_employeeID : string

-_totalWages : double

Employee

+PartTimer(in name : string, in address : string, in employeeID : string)

+RenewContract(in contractEndDate : Date) : void

-_contractStartDate : Date

-_contractEndDate : Date

PartTimer

+FullTimer(in name : string, in address : string, in employeeID : string)

+PayBonus(in bonus : double)

-_bonuses

FullTimer


It is important to realize that a full time employee is both a FullTimer and an Employee. An alternative way of view this, is to consider the FullTimer child class as wrapping the parent Employee class and adding the extra attributes and methods that make a basic employee a full timer.
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When we create a FullTimer object, we can use the attributes and methods of both the FullTimer and the Employee class.
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As you can see, the application can treat this object as both and a FullTimer and a basic Employee.
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Say we want a mailing application that is given a list of employees working for the company and wants to send a letter to them all.

Either we create two applications one for FullTimers and one for PartTimers or we treat all of them as just Employees.
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To do this we ignore the attributes and methods of the FullTimer class and treat the object as just an Employee.
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In short, a FullTimer object is also an Employee object and can be stored in a variable declared with the type Employee (likewise, for PartTimer objects).
FullTimer
fullTimeEmployee;

Employee
someEmployee;

fullTimeEmployee
= new FullTimer(“Tom”, “Oak Rd”, “E1988”);

// Treat FullTimer object as an Employee object

someEmployee
= fullTimeEmployee;

….. or even shorter ….

Employee
someEmployee;

someEmployee
= new FullTimer(“Tom”, “Oak Rd”, “E1988”);

This concept is very useful for creating lists. In the mailing application mentioned above, we needed a list of all employees regardless of whether they are full time or part time.

List<Employee> employeeList = new List<Employee>();

FullTimer
fullTimeEmployee;

PartTimer
partTimeEmployee;

fullTimeEmployee = new FullTimer(“Tom”, “Oak Rd”, “E1988”);

employeeList.Add(fullTimeEmployee);
// Add as just Employee
partTimeEmployee = new PartTimer(“Joe”, “Elm St”, “E9383”, 04/11/09, 12/11/10);

employeeList.Add(partTimeEmployee);
// Add as just Employee
foreach(Employee emp in employeeList)

{

     SendLetter(emp.Name, emp.Address);
// Send mail to each Employee

}

Task 3:
A client needs an application for a mail order shop that allows the client to add the details for many different Books, DVDs and CDs. The details for these products are shown in the following table:

	Book


	title
	Books title

	author
	Authors name

	publisher
	Publishers name

	price
	Books price

	packaging
	plastic wrap, box, bubble wrap

	DVD

	title
	DVD title

	filmCompany
	Name of film company

	director
	Directors name

	actors
	4 leading actors

	price
	DVD price

	packaging
	plastic wrap, box, bubble wrap

	CD

	title
	CD title

	musicCompany
	Name of music company

	artist
	Name of artist

	tracks
	5 track names

	price
	DVD price

	packaging
	plastic wrap, box, bubble wrap


Here’s the incomplete class diagram, you need to add the missing constructors, properties, etc….
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Create a menu driven application, where the user is to select a product (Book, DVD or CD) and to enter the details required for the selected product. This application should create a product list in the ProductStore class. A menu should allow the user to display the title, price and packaging of each product added. 
Here’s an example of the menu in operation:
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Enter DVD Company>>Mikes Films

Enter DVD Director>>Mike

Enter DVD Actor1>>Tom

Enter DVD Actor2>>Dick

Enter DVD Actor3>>Harry

Enter DVD Actor4>>Henry

Enter DVD Price>>10.99

Enter DVD Packaging (plastic, box, bubble)>>box

1. Add Book

2. Add DVD

3. Add CD

4. Show Products

5. Exit

>> 4

Mikes Book

9.99

bubble

Mikes DVD

10.99

Box

1. Add Book

2. Add DVD

3. Add CD

4. Show Products

5. Exit

>> 5


Write the code for these classes and create an application to test the classes.
Provide code listings and screenshots.

NOTE: This task only displays the details from the Product class inherited by the different product types. You will fix this in the next task.

What Am I?

Say we have a parent Animal class and a child Dog class:

public class Animal

{

public string Move()

{

return “Moving”;

}

}

public class Dog : Animal

{

public string Bark()

{

return “Woof Woof”;

}

}

We know we can create a Dog object as follows….

Dog myDog = new Dog();

string movement;

string noise;

…and use it as follows.

movement = myDog.Move();

noise = myDog.Bark();

But a Dog is a kind of Animal, so we can treat a Dog like an animal by storing the Dog object in an Animal variable…

Animal myAnimal = new Dog();

…we can ask the animal to move….

myAnimal.Move();

This may be all you need, but what if we want the dog to bark, we can’t ask an Animal to bark.

myAnimal.Bark();
// This won’t work !!!

This doesn’t work because the type of the variable myAnimal is Animal and not Dog.

Another way to understand this is to think of the Dog class wrapping around the Animal class. If you store the Dog object in an Animal variable type then in effect you remove the wrapping around the parent inner class.
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To convert the Animal object back to a Dog (i.e. add the Dog wrapper back) we use the as operator.

Animal myAnimal = new Dog();

Dog myDog = myAnimal as Dog;
// Turn it back into a Dog

	Note 1:

To be safe we should check that the Animal object really was a Dog and not some other child class e.g. Cat. The as operator gives a null result if the original object was not a Dog, where null basically means not an object. Here’s the safe code:

Dog myDog = myAnimal as Dog;

if(myDog != null)
// Check if the child class was Dog

{

    // Use the Dog object

    myDog.Bark();

}

else

{

    // Wasn’t a Dog

    Console.WriteLine(“Error animal is not a dog”);

}




Note 2:
You can use the is operator to test what class an object was created from:

if(myAnimal is Dog)
{

      Dog myDog = (Dog)myAnimal;

      myDog.Bark();

}

Quiz:

	Given the following code:

Dog        myDog;

Animal   myAnimal;

myDog = new Dog();

Which of the following is allowed?



	myAnimal = myDog;


	

	myDog = myAnimal;

	

	myDog = (Dog)myAnimal;     (Careful !!)

	

	myDog = myAnimal as Dog;   (Careful !!)

	

	if(myDog != null)
{

}


	


Task 4:

Copy the code from Task 2.

When displaying the product details, check the product type and display the specific details for that product.
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Provide code listings and screenshots.
Task 5: Additional Marks – Complete above tasks first
A client operates a number of drinks machines and requires a program to monitor the status of their machines. The machines that are operated by the client include, a tea making machine, coffee machine, juice dispenser and a Coke dispenser. These machines are meant to be used in large cafeterias, where the customers use a central application to select the beverage including milk and sugar as required, and then collect it from the appropriate machine. The application is responsible for controlling the machines and reporting when they run out of supplies. 

	Tea Making Machine

	Operations:

Boil the water

Drop cup

Drop tea bag into cup

Fill with water

Add milk if required

Add sugar if required

Agitate cup to stir tea

	Tea bags
	Machine initially contains enough tea bags for 400 cups. One tea bag is used per cup of tea.

	Milk
	Machine initially contains enough milk units for 600 cups of tea.

	Sugar
	Machine initially contains enough sugar for 1000 cups of tea

	Cups
	Machine initially contains 500 cups


	Coffee Machine

	Operations:

Boil the water

Drop cup

Drop coffee into cup

Fill with water

Cream must be stirred before filling cup

Add milk or cream if required

Add sugar if required

Agitate cup to stir coffee

	Coffee
	Machine initially contains enough coffee units for 300 cups of coffee.

	Milk
	Machine initially contains enough milk units for 600 cups of coffee.

	Cream
	Machine initially contains enough cream units for 200 cups of coffee.

	Sugar
	Machine initially contains enough sugar for 1000 cups of coffee

	Cups
	Machine initially contains 500 cups


	Juice Dispenser

	Operations:

Select the juice required (apple or orange)

Drop cup

Stir juice

Fill cup with juice

	Apple Juice
	Machine initially contains enough juice for 600 cups of juice

	Orange Juice
	Machine initially contains enough juice for 600 cups of juice

	Cups
	Machine initially contains 500 cups


	Coke Dispenser

	Operations:

Drop cup

Mix Coke mixture with water

Stir mixture

Infuse with gas

Fill cup with Coke

	Coke Mixture
	Machine initially contains enough mixture for 500 cups of coke

	Gas
	Machine initially contains enough gas for 200 cups of coke

	Cups
	Machine initially contains 500 cups
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Write the code for this application. Provide code listings and screenshots.

Display messages for the various operations e.g. “Boiling the water”, and decrement the appropriate values whenever a cup is dispensed.
MessageBoxes will can be used for Windows applications to display these messages.
Console application only.
If you want to create a menu then I suggest that you create another class as follows:
[image: image22.emf]+None = 0

+Milk = 1

+Cream = 2

«enumeration»

WhiteCoffeeOptions

+Controller()

+DisplayDrinksMenu() : void

+ReadSelection() : int

+ProcessDrinkSelection(in selection : int) : void

+DisplayTeaOptionsMenu() : void

+DisplayCoffeeOptionsMenu() : void

+DispenseTea(in milkReqd : bool, in sugarReqd : bool) : void

+DispenseCoffee(in milkOrCream : WhiteCoffeeOptions, in sugar : bool) : void

+DispenseOrangeJuice() : void

+DispenseAppleJuice() : void

+DispenseCoke() : void

-_teaMachine : TeaDispenser

-_coffeeMachine : CoffeeDispenser

-_juiceMachine : JuiceDispenser

-_cokeMachine : CokeDispenser

Controller


First display the drinks menu then read the customers selection. Call ProcessDrinkSelection() to dispense the selected drink, but if this is tea or coffee then before dispensing it you must display another menu asking the user to choose milk, cream or sugar. Again read the customers selection and then dispense the drink passing parameters indicating whether milk, cream or sugar were required. The methods for dispensing the drinks can also print out any warning messages if a machine is low on supplies.

[image: image23.emf]program controller

DisplayDrinksMenu

ReadSelection

ProcessDrinkSelection

DisplayTeaOptionsMenu

DispenseTea

ReadSelection

While not 

exiting 

loop


Task 6:

This task introduces the concept of unitary testing, which uses a series of tests to check that the code provided for each classes method is working as required.

The solution, project files and the source code for the tests has been provided for you.

The application is a Manpower Service application that allows Plumbers, Electricians and the Contracts they are working on, to be added to lists in the ManpowerServices class.

These contractors(Plumbers and Electricians) and contracts can be searched for by their fullName and contractName respectively. 

Electricians are paid on a daily basis and the number of hours worked in each day is not relevant.

Plumbers are paid on any hourly basis, so the number of days and hours must be used to calculate the costs of employing a contractor on a contract i.e. adding them to the Contract class.
When creating a new Contract, the durationInDays, hoursInDay and the allowed maxCosts must be provided.

We begin by adding a number of contractors and contracts.

To employ a contractor, first find the contract by the contractName then add the Plumber/Electrician to the contract. The Contract class contains a list of Contractors that have been added to it. When adding a contractor, the current costs of all the contractors with additional costs of the new contractor must not exceed the allowed max costs of the contract. AddContractor() shouldn’t add the contractor to the list(or should remove it again) and must return false to indicate that it hasn’t been added. The CurrentCosts() of a Contract is the total cost of the contractors added to it i.e. the Daily or Hourly costs of all the contractors.
A class diagram is shown below. Please note the class files have been provided for you but you must add the attributes, constructors and methods yourself.

Run all the tests.

Provide code listings for all the classes and a screen shot of the test results.

Initially when you run the solution all the tests will fail as shown below:-

[image: image24.png]| @ Working@MKESWORKLAPTOP 2 « | 4 Run

© Testrun aieg Result: 0/6 passec; lem(s) checkeet 6

Test Name.
AddContractorTest
CurrentCostsTest
DailyCostTest
FindContractorTest

Project
Manpowerser
Manpowerser
ManpowerSer
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Menus and Toolbars
Begin by creating a Windows form application and then drag a MenuStrip control onto the form.


[image: image26.emf]
You have main menu items and child menu items. To add a main menu item called Account, click on the menu strip and type in the name “&Account”. The ampersand causes the A to be underlined, and you can also use the shortcut keys <alt>+<a> to select this menu option. 


[image: image27.emf]
Adding child menus is achieved in a similar fashion.

[image: image28.emf]

[image: image29.emf]
Double clicking on a menu item, adds the event handler for this menu item and you can add your own code in the usual way. Say we double click on the child menu option Regular:


[image: image30.emf]
Before add a toolbar to the window you will want to add a toolbar container to allow the user to move the toolbars to various positions in the window. Drag the toolbar container onto the form.

[image: image31.emf]
Dock the container so that it fills the form.


[image: image32.emf]
Now you can drag a toolstrip and place it in the container.


[image: image33.emf]
Click on the “button” icon to pick the type of control you want to add to the toolbar.
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Select the button and in the properties window, give it an appropriate name and image.

[image: image36.png]
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To associate code with the toolbar button you can double click as normal, but often we want the same code to be executed for a particular menu item and toolbar button. For example, if the toolbar button creates a new regular account then we already added a menu item complete with code for achieving this. To select the event handler, click on the “lightning strike” button in the Properties window to show the events for this toolbar button.
[image: image39.png]regularAccountToolStripButton System Windc ~
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The Click event provides a list of already added event handlers, so pick the one we previously added.
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You can as many controls to the toolbar as you want, you may add as many toolbars to the window as you require and position them at any form edge (as allowed by the container).
TreeView

A tree view allows data to be displayed as tree nodes divided amongst a number of branches.

We’ll begin by adding a SplitContainer to give us a form divided into two parts.

[image: image41.png]



[image: image42.png]



Drag a TreeView into Panel2, name it” accountsTreeView” and dock it in the parent.
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Name it” accountsTreeView”.


[image: image44.emf]Root Node

Child Nodes of 

Root

Child of Child 

Nodes

Nodes[0]

Nodes[0].Nodes[0]

Nodes[0].Nodes[1]

Nodes[0].Nodes[1].Nodes[0]

Nodes[0].Nodes[1].Nodes[1]


Here’s the code for adding the TreeNodes to the TreeView:

[image: image45.png]// Display busy cursor when updating tree view

Cursor.Current

sessunspTzsaricr.
accountaTresView.
accountsTresView.
accountsTresView.
accountsTresView.

accountsTreeView.

accountsTreeView.

System.Windows . Forms. Cursors.WHaitCursor;

BeginUpdate () ; // Begin edit of treeview
Nodes.Add ("Customers”! 7/ Bdd Root Node

Nodes[0] .Nodes.Add ("Regular Accounts™) // Bdd Child Node
Nodes[0] .Nodes.Add ("Saving Accounts"); 7/ Bdd Child Node

Nodes[0] .Nodes[1] .Nodes.Add ("30 Day Accounts”);  // Add Child-Child
Nodes[0] .Nodes[1] .Nodes.Add ("60 Day Accounts");  // Add Child-Child
EndUpdate () ; // Finish edit of treeview

// Reset the cursor

Cursor.Current

System.Windows.Forms.Cursors.Defaulc;

Node
Node




Often you will also want to store an object with the TreeNode e.g. an Account object, so when the user selects a node then we also know the object it is associated with. To do this, we give the node a name but also store the object in the nodes Tag property.
[image: image46.png]Treelode parentNode = accountsTreeView.Nodes[0].Nodes[1]:

Treelode node;
Account customerhccount = new Account ("Tom", "B1234", 20)

node = parentNode.Nodes.Add (customerAccount . Name) ;
node.Tag = customerAccount;




Double click on the TreeView to get the code for an event handler that is called when the user selects a node. We can read the selected node using the selectedNode property and recover the Account object from the nodes Tag property.


[image: image47.emf]
To add all the Accounts to the TreeView we can loop through a list adding them to the view. Here is a method, that clears the tree, adds a root node “Customers”, adds each Account from a _accounts List, stores the Account object in the nodes Tag property and finally highlights the new account by selecting it. 

[image: image48.png]private void BuildTree(Account newAccount)

i

Treelode node;
accountsTreeView. Focus () 1/ ake s

// Display busy cursor when updating tree vie:
Cursor.Current = System.Windows.Forms.Cursors

accountsTresView.BeginUpdate () ; /.
accountsTreeView.Nodes.Cleazr () 7 /.
accountsTreeView.Nodes.Add ("Customers") ;

foreach (Account customerACCOunt in _accounts|
B

node
node.Tag = customerAccount;

// Tf this account is the same as the new
if (customerAccount.Equals (newAccount))
B
accountsTresView. SelectedNode = node;
node.Ensurevisible()

accountsTreeView. EndUpdate () 7 1/ Finisn

// Reset the cursor
Cursor.Current = System.Windows.Forms.Cursors

ure the view has focus, so item is highlighted

‘WaitCursor;

/ Begin eait of treeview
/ Before rebuilding view, clear all the contents
7/ Bdd Root Node

)

accountsTresView.Nodes [0] .Nodes. Add (customerAccount . Name) ; // Bdd Child Node

one added then select it

1/ select it
// Scroll tree to make it visible

edit of treeview

-Defaulc;




Modifying the code for adding a new Account so that it calls the BuildTree method:
[image: image49.png]private void regularToolStripMenultem Click(object sender, Eventirgs e)

customerAccount = new Regularhccowm

"miker, "A12347, 10);

// Create new Regularhccount object here
_accounts. Add (customerAccount) ;

BuildTree (customerAccount) ;





DataGridView

Add a DataGridView to Panel1.

We can create a list of objects such as bank accounts that we want the user to view and edit in a table. Say we have a class called Account, and list of Account objects, then we need to make this list a DataSource for a BindingSource object. The BindingSource object allows the list to be edited, and we then make this object a DataSource for the DataGridView.


[image: image50.emf]The List of 
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The properties in the Account class become columns in the DataGridView.


[image: image51.emf] 


If you make add a new item to the list (or edit it outside of the DataGridView), you will need to update the BindingSource for the changes to be reflected in the view e.g.


[image: image52.emf]
Note: ResetBindings() updates the DataGridView when we change the list its displaying.
If we want the selection in the TreeView to also be shown in the DataGridView then we can set the Position property to the index value of the Account object in the list using IndexOf() to get this value.

[image: image53.emf]
Task 7:

Develop a windows application that allows customer banking accounts to be created for Regular accounts, and 30 day and 60 day banking accounts. This application should provide a menu bar, toolbar, DataGridView and TreeView.

Open dialog boxes from the menu and toolbars when:

1. Creating new accounts

2. When withdrawing or depositing money from an account.

The accounts should be displayed in the grid view and the customer names in the tree view, from where they can be selected.
A regular account pays no interest rate and allows the customer to withdraw cash up to a specified overdraft limit. If the account is in the negative then an overdraft fee of 5% must be deducted from every deposit until the account is back in the black.

Two savings accounts are provided, these accounts pay the customer interest but do not allow the customer to withdraw more money than the account contains. Both accounts have savings rate that should be modifiable and have limits on the duration between withdrawals and the number of withdrawals per year.

30 Day Account. A withdrawal will be allowed if at least 30 days have expired since the last withdrawal and the number of withdrawals per year has not be exceeded (you will not need to worry about more than one year for this assignment). The number of withdrawals is agreed with the customer and is changeable.
60 Day Account. As for 30 Day account but at least 60 days are required between withdrawals and the maximum yearly withdrawals is just 2 although the interest rate is higher.

The interest rate on these accounts is applied daily, so a DailyUpdate() method must be called to simulate this. You may either set a new date or just assume a day has passed between each call to this method i.e. click a button to simulate the passing of a day.


[image: image54.emf]+Account(in name : string, in accountNum : string, in balance : double)

+Name() : string

+AccountNumber() : string

+Balance() : double

+NumDeposits() : int

+NumWithdrawals() : int

-_name : string

-_accountNum : string

-_balance : double

-_numDeposits : int

-_numWithdrawals : int

Account

+RegularAccount(in name, in accountNum, in balance)

+Deposit(in cash : double) : void

+Withdrawal(in cash : double) : void

+Overdraft() : double

-_overdraft : double

RegularAccount

+Account30Days(in name : string, in accountNum : string, in balance : double)

+Deposit(in cash : double) : void

+Withdrawal(in cash : double) : void

+Rate() : double

+DailyUpdate() : void

+MaxYearlyWithdrawals() : int

-_savingRate : double

-_lastWithdrawalDate : DateTime

-_maxYearlyWithdrawals : int

Account30Days

+Account60Days(in name : string, in accountNum : string, in balance : double)

+Deposit(in cash : double) : void

+Withdrawal(in cash : double) : void

+Rate() : double

+DailyUpdate() : void

-_savingRate

-_lastWithdrawalDate

Account60Days

-_accounts : Account

«WindowsForm»

MainBankForm

-_accounts

*


See the hints about dates following this task.
Additional Marks.

Consider making the TreeView more interesting by displaying the customer names under the different account types and under alphabetical nodes.
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Here’s a method that should help you:

[image: image56.png]delegate bool IsType(Rccount acc):

private void BuildAlphabeticNodes (Tresliode parentNode, Account newAccount, IsType typeCheck)
i

char letter = 'A';
Listchccount> matchingAccounts:
Treslode node;

// Loop through the alphabet
for (int i 1< 26 144)
B

parentNode . Nodes.Add (letter . ToString () // Bad node for this letter

// Find customer names starting with this letter, then
7/ loop through cthem
matchingAccounts = _accounts.FindAll (delegate (Account ace) { return acc.Name[0] == letter && typeCheck(acc); }):
foreach (Account acc in matchinghccounts)
B
// Bad the customers account under the node With the
// same letter
node = parentNode.Nodes [1] .Nodes . Add (acc. Name:
node.Tag = ace;

// If this account is the same as the new one added then select it
if (acc.Equals(newhccount))
B
accountsTresView.SelectedNode = node;  // Select it
node.Ensurevisible ( // Scroll tree to make it visible

i
letterss;  // Next letter




Here’s how to use it, assuming newAccount is a new account object added to the list.

[image: image57.png]node = accountsTreeView.Nodes[0].Nodes.Add ("Regular Accounts”); // Bdd Child Node

BuildAlphabeticlodes (node,

newAccount,

delegate (Rccount ace) { return ace is RegularAccoun:

n:




Hint: Playing with Dates
You can get today’s date using the DateTime class.

DateTime today = DateTime.Now.Date;

You can add one or more days to this date using the AddDays() method.

DateTime tomorrow;

DateTime theFuture;

tomorrow = today.AddDays(1);

theFuture = today.AddDays(28);

You can compare dates directly...

if(tomorrow < theFuture)      // Tomorrow is before (less than) the future
{

       // We are not in the future yet!!

}

You can also work out how many days difference exists between two dates....

DateTime start;

DateTime end;

TimeSpan difference;

int days;

start = DateTime.Parse("28/05/11"); ( Convert string to DateTime
end = start.AddDays(4);

difference = end - start;
( Calculate difference
days = difference.Days;       
( Result is 4 days

This is added later (see DataGridView)
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-_bonuses : double


FullTimer
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+AddCarToStockList(in car : Car) : void
+RemoveCarFromStockList(in car : Car) : void
+FindCar(in carType : string, in numDoors : int, in colour : string) : Car
+Charge(in cost : double) : void


-_stockList : Car
-_totalPurchaseCost : double


CarShowRoom

+Car(in type : string, in numDoors : int, in colour : string)
+CarType() : string
+NumberOfDoors() : int
+Colour() : string


-_type : string
-_numDoors : int
-_colour : string


Car

-_stockList


*


+Factory(in depot : DeliveryDepot)
+AddOrder(in customer : CarShowRoom, in carType : string, in numDoors : int, in colour : string, in price : double) : void
+BuildCars() : void
+CarsBuilt() : int


-_depot : DeliveryDepot
-_ordersList : Order
-_carsBuilt : int


Factory

+FordFactory(in depot : DeliveryDepot, in mondeoPrice : double, in focusPrice : double)
+OrderMondeo(in customer : CarShowRoom, in numDoors : int, in colour : string) : void
+OrderFocus(in customer : CarShowRoom, in numDoors : int, in colour : string) : void


-_mondeoPrice : double
-_focusPrice : double


FordFactory

+CitreonFactory(in depot : DeliveryDepot, in picassoPrice : double)
+OrderPicasso(in customer : CarShowRoom, in numDoors : int, in colour : string) : void


-picassoPrice : double


CitreonFactory

+Order(in customer : CarShowRoom, in carType : string, in numDoors : int, in colour : string, in price : double)
+CarType() : string
+NumberOfDoors() : int
+Colour() : string
+Customer() : CarShowRoom
+Price() : double


-_customer : CarShowRoom
-_carType : string
-_numDoors : string
-_colour : string
-_price : double


Order

+DeliveryDepot()
+CompleteOrder(in order : Order, in car : Car) : void
+OrdersCompleted() : int


-_ordersCompleted : int


DeliveryDepot

-End2


*


-_ordersList


*
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+Product(in title : string, in price : double, in packaging : string)
+Title() : string
+Price() : double
+Packaging() : string
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+User(in userName : string, in password : string)
+CheckLogin(in userName : string, in password : string) : bool


-_userName : string
-_password : string


User


+Customer(in userName : string, in password : string, in customerId : int)
+ChargeCustomer(in cost : double) : void


-_customerId : int
-_totalCost : double


Customer

+Employee(in userName : string, in password : string, in fullName : string, in address : string)
+Pay(in wages : double) : void


-_fullName : string
-_address : string
-_totalWages : double


Employee
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+Pay(in wage : double) : void


-_name : string
-_address : string
-_employeeID : string
-_totalWages : double


Employee

+RenewContract(in contractEndDate : Date) : void


-_contractStartDate : Date
-_contractEndDate : Date


PartTimer

+PayBonus(in bonus : double)


-_bonuses : double


FullTimer

Specialization


Generalization
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+Account(in name : string, in accountNum : string, in balance : double)
+Name() : string
+AccountNumber() : string
+Balance() : double
+NumDeposits() : int
+NumWithdrawals() : int


-_name : string
-_accountNum : string
-_balance : double
-_numDeposits : int
-_numWithdrawals : int


Account

+RegularAccount(in name, in accountNum, in balance)
+Deposit(in cash : double) : void
+Withdrawal(in cash : double) : void
+Overdraft() : double


-_overdraft : double


RegularAccount

+Account30Days(in name : string, in accountNum : string, in balance : double)
+Deposit(in cash : double) : void
+Withdrawal(in cash : double) : void
+Rate() : double
+DailyUpdate() : void
+MaxYearlyWithdrawals() : int


-_savingRate : double
-_lastWithdrawalDate : DateTime
-_maxYearlyWithdrawals : int


Account30Days

+Account60Days(in name : string, in accountNum : string, in balance : double)
+Deposit(in cash : double) : void
+Withdrawal(in cash : double) : void
+Rate() : double
+DailyUpdate() : void


-_savingRate
-_lastWithdrawalDate


Account60Days

-_accounts : Account


«WindowsForm»
MainBankForm


-_accounts


*
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Static Structure


+DrinksMachine(in cups : uint)
+DropCup() : void
+FillCup() : void
+CupsLevel() : uint


-_cups : uint


DrinksMachine

+TeaDispenser(in tea : uint, in milk : uint, in sugar : uint)
+AddTea() : void
+AddMilk() : void
+AddSugar() : void
+Stir() : void
+TeaLevel() : uint
+MilkLevel() : uint
+SugarLevel() : uint


-_tea : uint
-_milk : uint
-_sugar : uint


TeaDispenser

+CoffeeDispenser(in tea : uint, in milk : uint, in cream : uint, in sugar : uint)
+AddCoffee() : void
+AddMilk() : void
+AddCream() : void
+AddSugar() : void
+Stir() : void
+CoffeeLevel() : uint
+MilkLevel() : uint
+CreamLevel() : uint
+SugarLevel() : uint


-_coffee : uint
-_milk : uint
-_cream : uint
-_sugar : uint


CoffeeDispenser

+BoilWater() : void
+AddWater() : void


HotDrinkDispenser

+JuiceDispenser(in appleJuice : uint, in orangeJuice : uint)
+AddOrangeJuice() : void
+AddApplieJuice() : void
+Stir() : void
+OrangeJuiceLevel() : uint
+AppleJuiceLevel() : uint


-_appleJuice : uint
-_orangeJuice : uint


JuiceDispenser

+CokeDispenser(in cokeMixture : uint, in gas : uint)
+AddCoke() : void
+AddWater() : void
+AddGas() : void
+Mix() : void
+Stir() : void
+CokeMixLevel() : uint
+GasLevel() : uint


-_coke : uint
-_gas : uint


CokeDispenser
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+None = 0
+Milk = 1
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«enumeration»
WhiteCoffeeOptions


+Controller()
+DisplayDrinksMenu() : void
+ReadSelection() : int
+ProcessDrinkSelection(in selection : int) : void
+DisplayTeaOptionsMenu() : void
+DisplayCoffeeOptionsMenu() : void
+DispenseTea(in milkReqd : bool, in sugarReqd : bool) : void
+DispenseCoffee(in milkOrCream : WhiteCoffeeOptions, in sugar : bool) : void
+DispenseOrangeJuice() : void
+DispenseAppleJuice() : void
+DispenseCoke() : void


-_teaMachine : TeaDispenser
-_coffeeMachine : CoffeeDispenser
-_juiceMachine : JuiceDispenser
-_cokeMachine : CokeDispenser


Controller
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+Employee(in name : string, in address : string, in employeeID : string)
+Pay(in wage : double) : void


-_name : string
-_address : string
-_employeeID : string
-_totalWages : double


Employee

+PartTimer(in name : string, in address : string, in employeeID : string)
+RenewContract(in contractEndDate : Date) : void


-_contractStartDate : Date
-_contractEndDate : Date


PartTimer

+FullTimer(in name : string, in address : string, in employeeID : string)
+PayBonus(in bonus : double)


-_bonuses


FullTimer
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+FullTimer(in name : string, in address : string, in employeeID : string)
+PayBonus(in bonus : double) : void
+AdditionalPay(in morePay : double) : void


-_bonuses


FullTimer
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+Employee(in name : string, in address : string, in employeeID : string)
+Pay(in wage : double) : void


-_name : string
-_address : string
-_employeeID : string
-_totalWages : double


Employee


