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In the “Hello World” program, all of the input from the user was typed into text boxes.  This caused some problems (as you should have noted in your testing), because you cannot control what the user is going to type.  Your program therefore, needed to be able to cope with a variety of inputs, and you had to try and anticipate all of the possible inputs.



Visual Basic provides several ways for you to take more control over the data which your user can enter.  List Boxes allow the user to choose item form a pre-determined list of choices; Option Buttons force the user to select exactly one of a set of alternatives, while Check Boxes allow the user to select any (or all, or none) of a set of alternatives; and a Scroll Bar allows you to set the limits on the input of numerical data to your application.  Visual Basic also provides a Frame control, which allows other controls to be grouped for clarity.



In addition to the benefits to you as the programmer of having these controls, they also provide a more visual means of data input, making the program easier for your user to use and understand.











	1.	Investigation



An organisation such as an icecream parlour offers a large range of choices to its customers.  An individual icecream involves a combination of flavour, size and extras, and there may be several such combinations in a typical order.  The cost of a particular order involves calculating the cost of each individual icecream, and then adding together the costs of all of the icecreams in the order.  A computerised system will make this process quicker and easier for the staff to manage.





	Problem Statement:	To design a data input screen for the “Sweet Treats Icecream Parlour”.  The screen should allow a choice of flavours, a choice of sizes, and a choice of extras.  The user should be able to set the number of such icecreams, and have the computer produce a total cost for the order.





This project is a chance to learn how to use some of the other controls available in Visual Basic, and how to write the code to get the data from these controls into an application.







�	2.	Design



The User Interface



The user interface for this Project requires some care, as there are going to be a lot of controls on the Form; you will need to make sure that the screen is clear and easy to read.



The Form requires the following components:



a list of flavours



a way of specifying the Size of the icecream



a set of extras to choose from



a way of specifying the number of icecreams



a place to display the cost of the icecreams



a Reset button, to begin the entry of a new set of data



a Quit button



Using suitable colours for the controls will make the screen more attractive to the user.



The Form should look something like this:



�	A Frame with a Combo Box		Label		A Frame with Check Boxes
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A Frame with a Scroll Bar and a Text Box		Label		Command Buttons	Text Box



Program Operation



The user will operate the program quite simply by indicating the required choices in each of the areas.  The controls are standard Windows features, and anyone familiar with Windows will be able to use the program with little trouble.



The program should calculate the cost (and update the Cost display) whenever the user changes a selection.  Clicking the Reset button should restore the selections to a set of ‘default’ values, which should also be the settings which appear when the program starts.



The icecream cost is made up of a basic cost determined by the size of the icecream (you can assume that the flavours all cost the same).  Each extra chosen adds 30 cents to the cost.  The icecream cost is then multiplied by the number of icecreams.



The flavour list is set up at the start of the program.



The data set by the user will be stored in a set of variables.  The values in these variables will need to be known to several different procedures in the program.  These variables need to be declared at the start of the program.



The cost calculation is carried out each time a selection changes.  The procedure to calculate the cost will not be attached to any particular event, and it is wasteful to attach it to every event procedure.  Instead, there will be a  general  procedure to calculate the cost.  This procedure can then be called on by any of the event procedures in the program.





The events which require code are:



	Event:	Starting the program



	Actions:	1.	The variables to store the data are ‘declared’.  Variables are needed to store the basic cost, each of the extras costs, the total extras cost, the total cost of the icecream, and the number of icecreams.



		2.	The procedure to calculate the cost is set up.



		3.	The list of flavours is set up.



		4.	The controls and variables are set to their default values.





	Event:	The user selects a flavour



	Action:	1.	The cost is calculated and displayed.





	Event:	The user clicks an Extras check box.



	Actions:	1.	The variable storing the cost of that extra is set to 0.30.



		2.	The cost is calculated and displayed.





	Event:	The user clicks one of the Size option buttons



	Action:	1.	The basic cost variable has its value set.



		2.	The cost is calculated and displayed.



	Event:	The user changes the Quantity scroll bar



	Actions:	1.	The variable storing the number of icecreams is set to the value of the scroll bar.



		2.	The cost is calculated and displayed.





	Event:	The user clicks the Reset button



	Action:	1.	The controls and variables are set to their default values.





	Event:	The user clicks the Quit button



	Action:	1.	The program finishes.









	3.	Production





Creating The Form And Its Controls



You should be able to create all of the controls without any trouble by now.  The only thing to remember is that the frames must be drawn before the controls which they contain.



In the table below, the name listed in the Control column is the name that Visual Basic will assign to the control when you create it.  These names indicate the type of control, while the number indicates the order in which the controls were created.  These numbers may differ from those on your Form - refer to the design of the Form on page 39 to identify the controls.





	Control	Property	Setting

	Form1	Caption	The Ice Cream Parlour



	Frame1	Caption	Flavour



	Frame2	Caption	Size



	Frame3	Caption	Quantity



	Frame4	Caption	Extras



	Label1	Caption	“Sweet Treats” Ice Creams



	Label2	Caption	Cost:



	ComboBox1	Name	FlavourList

		Style	2 - Dropdown List

	OptionButton1	Name	KidButton

		Caption	Kiddie

	OptionButton2	Name	SingleButton

		Caption	Single

	OptionButton3	Name	DoubleButton

		Caption	Double

	Control	Property	Setting

	VScroll1	Name	QuantScroll

		Max	1

		Min	10

		LargeChange	1

		SmallChange	1

	Check1	Name	ChocBox

		Caption	Chocolate Sprinkles

	Check2	Name	HTBox

		Caption	Hundreds and Thousands

	Check3	Name	SmartBox

		Caption	Smarties

	Check4	Name	CreamBox

		Caption	Whipped Cream

	Check5	Name	NutBox

		Caption	Chopped Nuts

	Check6	Name	FruitBox

		Caption	Fruit

	Check7	Name	SauceBox

		Caption	Chocolate Sauce

	Text1	Name	QuantityText

		Text	blank

	Text2	Name	CostText

		Text	blank

	Command1	Name	ResetButton

		Caption	Reset

	Command2	Name	QuitButton

		Caption	Quit





Note the property settings for the Vertical Scroll Bar.  The Max value is the value produced when the scroll button is at the bottom of the scroll, while the Min value is the value set when the scroll button is at the top of the scroll bar.  Having Max smaller then Min means that the scroll bar’s value reduces as the down arrow is clicked.  The LargeChange value is the change produced in the scroll bar’s value when you click inside the bar.  The SmallChange value is the amount by which the scroll bar’s value changes when you click on the arrows at the end of the bar.







Entering The Program Code



The first thing to do is to create the variables.  This is done in the general declarations section of the code window.  Enter the following data:





�



Placing the variable names in a Dim statement in the general declarations section of the code window like this means that these variables, and the values they contain, are the same for every procedure in the program.  If you didn’t do this, one procedure wouldn’t know that another procedure had changed a variable’s value.



Declaring variables like this also lets you specify the type of data that the variable will contain. The variables named sizecost and howmany are integers (that is, they are whole numbers with no decimal part.  The other variables are single precision real numbers (that is, they have a decimal part).



The general section of the code window will also contain those procedures which are not attached to any particular event.  There are two of these.  Type them into the general declarations:



Sub costcalc ()

    extras = choc + ht + smart + cream + nuts + fruit + sauce

    cost = (sizecost + extras) * howmany 

    costtext.Text = "$" + Format$(cost, "#0.00")

End Sub



This procedure simply adds up the values for each of the extras, and then calculates a cost by adding together the extras cost and the size cost, and multiplying the result by the number of icecreams.  The result is then displayed in the costtext box.  The Format statement is an instruction to Visual Basic to display the data in a particular way.  In this procedure, the data will be displayed using four digits, with two of them after the decimal point, and the first one left blank if the number is less than 10.



Sub Initialise()

flavourlist.listIndex = 1

    quantscroll.Value = 1

    quantitytext.Text = quantscroll.Value

    costtext.Text = ""

    chocbox.Value = 0

    nutbox.Value = 0

    saucebox.Value = 0

    fruitbox.Value = 0

    creambox.Value = 0

    htbox.Value = 0

    smartbox.Value = 0

    singlebutton.Value = True

End Sub



This procedure sets the list of flavours to display the first flavour in the list, it sets the scroll bar value to 1 and displays this value in the quantity box.  It then blanks the cost text box, unchecks all of the extras check boxes, and sets the size option to the Single button.



The next procedure is the one to occur when the program starts.  This is the Form Load event, so select the Form object, and its Load procedure.  The procedure is:



Sub Form_Load ()

�    flavourlist.AddItem "Chocolate"

    flavourlist.AddItem "Vanilla"

    flavourlist.AddItem "Strawberry"

    flavourlist.AddItem "Butterscotch"

    flavourlist.AddItem "Caramel"

    flavourlist.AddItem "Chocolate Chip"

    flavourlist.AddItem "Raspberry"

    flavourlist.AddItem "Coconut"

    cost = 0

    initialise					This line of code uses the initialise procedure

End Sub



The code for the Check boxes is the much the same for each box.  When a check box is clicked, it changes its state - it becomes checked if it was not checked, and it becomes unchecked if it was checked.  The code for the click procedure must see whether the box has been checked or unchecked, and then set the value for the cost of that extra appropriately:



Sub FruitBox_Click ()

If fruitbox.Value = 1 Then		a value of 1 indicates that the box is checked

        fruit = .3			fruit costs 30 cents

    Else

        fruit = 0

    End If

    costcalc				recalculate the cost, using the general procedure

End Sub



Enter similar procedures for the other six check boxes.





Clicking an option button checks that button, and unchecks the other option buttons in the group.  Each button sets a different value for the sizecost variable, and then recalculates the cost:



Sub SingleButton_Click ()

    sizecost = 1.8

    costcalc

End Sub



Sub DoubleButton_Click ()

    sizecost = 2.4

    costcalc

End Sub



Sub KidButton_Click ()

    sizecost = 1

    costcalc

End Sub





Changing the Quantity scroll bar changes the value of the howmany variable.  This value is displayed in the quantity text box, and used in the recalculation of the cost:



Sub QuantScroll_Change ()

    quantitytext.Text = quantscroll.Value

    howmany = quantscroll.Value

    costcalc

End Sub





The code for the Reset button is easy:



Sub ResetButton_Click()

    initialise

End Sub





The code for the Quit button you can do for yourself.



The Project is now completed - make sure that you save it.



Run the Project, trying all of the controls.



	4.	Evaluation





1.	Test that the program does in fact calculate the costs correctly.  Set up the following combinations, and check that the expected result is produced:



	Kiddie size	$1.00

	Single	$1.80

	Double	$2.40

	Kiddie with one extra	$1.30

	Single with two extras	$2.40

	Double with three extras	$3.30

	2 singles with one extra	$4.20

	3 Kiddie size with two extras	$4.80

	4 Doubles with four extras	$14.40





2.	Select one size, and set the quantity to 1.

	Add extras one by one.  The cost should rise by $0.30 each time.

	Remove the extras one by one.  The cost should decrease by $0.30 each time





3.	Select a particular size.  Add some extras.

	Change the value with the Quantity scroll bar.  Does the cost increase by the correct amount each time?

	Does the cost decrease correctly when the quantity value is reduced?





4.	Check that the Reset button places the appropriate values into the Cost box and the Quantity box, and that all of the Extras check boxes are unchecked.



Notice how much easier this program is to use (and test) than the “Hello World” program.  There are far fewer things to go wrong with this program, because the range of choices open to the user is restricted by the type of controls used.  Text boxes allow any data to be entered into them.  Check boxes, on the other hand, can only be ON or OFF; there can only be one Option button chosen in a group.  



You should always think of using the control that best suits the type of data to be entered into the program.  Appropriate choice of controls makes it easier for you to create and test the program, and makes the program easier to use.





Improving The Program



1.	In most icecream parlours, some flavours cost more than others.  Have your program set the value for a flavourcost variable.  This variable will change as a result of changing the choice of flavour, so the code will go into the FlavourList_Change procedure.  You can use the flavourlist.listindex property to assign values to the flavourcost variable.  Don’t forget to include this variable into the general declarations at the start of the program, and into the costcalc procedure.





2.	In a real icecream parlour, a customer may want different sizes, flavours and extras in the same order.  Try and get your program to take in a multiple order, and produce an overall cost for the order (for instance, a Kiddie size with two extras, a single with one extra, a double with one extra and a double with three extras).  The program will need a third command button (captioned Add, perhaps).  When this button is clicked, the cost for the current settings is added to the overall cost.  The Reset button is used to set the overall cost back to zero.
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Second Programming

 Project  -  “Sweet Treats”



A Frame with Option Buttons



These lines of code set up the list of flavours.



The AddItem method is used to add items to the FlavourList combo box








