Lesson T & L – Data Types and Structures - Variables and Calculations Pupil Notes
1. Data Types  and Data Structures
When storing data in a program you need to state what type of data will be stored and where it will be stored. Programs store a single data value in a variable or a multiple data values in a data structure called an 1 dimensional array. 
2. Variables

A variable is a temporary storage area in memory that you use to store a single data value within your program. 
Purpose of variables:- A program uses variables to temporarily store data. Within a program data can be

- Stored temporarily 

- Manipulated in some way – e.g. used in calculations

- Outputted E.g. displayed on the screen,  

- You need to give a variable a meaningful name that can be used to help others identify the data content.

You Declare a variable name and the data type to be stored using the DIM command at the start of a VB program. e.g.
DIM answer as Integer. – declares a variable called answer to store simple whole numbers.
Or Dim PupilName as String - declare a variable called PupilName to store text.
2.1 Range of Data Types for Variables

You need to be able to identify what type of data will be stored in a variable. Whilst standard data types apply to computing programs naming conventions can differ between different programming languages. 
Data Types and Naming conventions for declaring variables in VB
	Visual Basic Declaration
	Data Type
	Description

	Dim Name as String
	String: Character
	Alphanumeric characters stored in ASCII format, 

	Dim Result as Char
	Single character
	Will store a single alphanumeric character

	Dim Number as Integer
	Integer numbers
	Positive and negative whole numbers. In Vb the range is up to 4 bytes.

	Dim Number as Single
Dim Number as Double
	Real numbers


	Holds any value in floating point. (Decimal numbers). Single up to 4 bytes, Double up to 8 bytes

	Dim Answer as Boolean
	Boolean:
	Stores 1 of 2 values – E.g. TRUE or FALSE, Yes or No, Pass or Fail, Check box Ticked Or Not

	Dim 
	Graphical Object
	Stores an OLE object


Double is also used for large whole numbers.  If you get an overflow error, change the variable type to DOUBLE and it should be OK.
Create meaningful variable names for the following data values and write the declaration command for a VB program. 

	Type of Data
	Variable Name
	Visual Basic Declaration

	A persons firstname
	
	

	A persons Surname
	
	

	First line of an address
	
	

	Retail sale value
	
	

	Persons Age
	
	

	Pass or Fail results in an exam 
	
	


2.2 Using Variables in Visual Basic 

Pupil Tasks: Complete the following program in Visual Basic.  Get a new Visual Basic Form 

Draw a command button on the form, double click the button and type in the following commands:

1. DIM PupilName as string

2. PupilName = InputBox("Enter your name")
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3. MsgBox "Hello " & PupilName
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Run the program and try to understand from the code what is happening in the program. The following table describes what is happening in your program line by line.  Study these tables carefully.
	Line 1:
	DIM
	VB command to declare the creation of the variable name and data type.

	
	Pupilname
	Is the meaningful name of the variable

	
	as String
	Is the type of data stored in the variable called Pupilname.

	Line 2:
	PupilName = 
	The variable called ‘Pupilname will temporarily store whatever is typed.

	
	Inputbox
	Makes a data input box pop up on the screen for the user to type data into

	
	“Enter your name”
	A message that appears above the input box to tell the user what to do.  

When the user clicks OK, the data entered is assigned (stored) into the variable called Pupilname. Note use of quotes to define any text displayed on screen. 

	Line 3:
	Msgbox 
	Message box makes a pop up box appear on screen with a message in it.

	
	“Hello”
	Anything in “quotes” appears in the message box.

	
	&
	In VB the ampersand sign is used to mean - ‘and this ‘. You use it in the code to separate data or variable elements.

	
	PupilName
	The program will prints whatever data is stored in this variable onto the screen.


Now Amend your program so that you have this:

DIM FullName as string

DIM SurName as string

DIM age as integer
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FullName = Inputbox("Enter your first name")

SurName = Inputbox(“Enter your second name”)

age = val(Inputbox(“Enter your age”))
Msgbox "Hello  " & FullName
Msgbox “Your second name is”& SurName
Msgbox “You are “ & age & “ years old”

Msgbox “Your full name is ” &  FullName & “ “ & SurName

Age is an INTEGER variable it only stores whole numbers.  When you use InputBox you have to put val(   ) and brackets around it to make sure it will only store a number. If anything else is entered it will give an error message.
2.3 Joining data values from 2 String Variables Together.
When you join the data values from 2 string variables together it is called concatenation. 
Example:- Fullname = Firstname & Surname 

Would results in Bob Hope being displayed on the screen. Try some examples yourself. 

2.4 Assigning Calculation data values to Variables 
You can use variables to calculate data values stored in 2 separate variables.
Answer = number1 + number2  

‘The above line of code Assigns the total from adding 2 numbers to the variable called answer. 

Pupil Tasks:- Complete the practical Tasks from the Calculations SDD 15 Worksheets.   
Manipulating Data in 1D Array Data Structure T & L 

The problem with variables is you can only store a single data value at a time. So it is no good if you want to store a list of all pupils’ names. To resolve this problem you have to create a 1 Dimensional Array. 
An ARRAY allows you to store multiple data values of the same data type in the one data structure with a single name. You still use the DIM command but you must state how many data values you want to store. 

For Example an Array to store a list of computing teachers at MCHS would use the command.

	CompTeachers Array 

	0
	Mr Cairns

	1.
	Mr Macdonald

	2.
	Ms Speirs

	3
	Mr Phillips


- DIM CompTeachers (4) as String
- In memory the Array might look like this. 
The system creates an index to identify where each data value stored is stored in the array CompTeachers Array for 4 Data Values

To get the Data Values into an array you can use a FIXED loop construct to allow data entry for a specific number of data values.  
Create the Fixed Loop Example Program 1:-Saves as Array1FixedLoop
‘JS Simple Fixed Loop Program

Dim PupilName(4) as String


Declares data structure for variable called PupilName to store 

4 different data values. 
Dim Index as integer, 


Declares Index as the name of the control variable for controlling
 
the number of times the loop repeats.  

For Index = 0 To 3


Starts the loop 

PupilName(Index) = InputBox("Enter a Name") 
Take data into 1D Array called PupilName
LstDisplay.Items.Add PupilName(Index) 

Output data from 1DArray called PupilName to screen 

Next index


End Loop
Note: The indentation used in the code is standard practice to make the code more readable. 

Create the Fixed Loop Example Program 2:-  Save as Array2FormattedOutput. 

Public Class Form1
    Private Sub BtnStart_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles BtnStart.Click

        Dim PupilName(4) As String
        Dim PupilFirstName(4) As String
        Dim PupilSurname(4) As String
        Dim Index As Integer
        For Index = 0 To 3

            PupilFirstName(Index) = InputBox("Please Enter Pupil's FirstName")

            PupilSurname(Index) = InputBox("Please Enter Pupil's Surname")

        Next Index

        LstDisplay.Items.Add("FirstName" & "          " & "Surname")

        For Index = 0 To 3

            LstDisplay.Items.Add(PupilFirstName(Index) & vbTab & vbTab & PupilSurname(Index))

        Next Index

    End Sub
End Class

In the previous examples the number of times the code repeated was fixed by the programmer at the development stage. You can also let the user define the number of times a program repeats. 

Create the Fixed Loop Example Program 3:- Save As Array3Fixed Loop
'JS Fixed Loop Ex 2 - User enters number of times for loop. Control Variable default starts at 0 
    Private Sub BtnStart_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles BtnStart.Click

        Dim NumberOfPupils As Integer
        Dim PupilName(4) As String
        Dim Index As Integer
NumberOfPupils = InputBox("Enter the Number of Pupils - Maximum of 4 ") 'User enters loop value 
    For Index = 0 To NumberOfPupils                 'Loop repeats to number stored in variable
            PupilName(Index) = InputBox("Please Enter your Name")

            LstDisplay.Items.Add(PupilName(Index))

        Next Index

You can also populate an array with data values at the declaration stage of a program.

Create the Populate String Array Example 4 Save as Array4PopulateArray1
Public Class Form1
‘ Populate a specified position in the array. 
    Private Sub BtnStartProgram_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles BtnStartProgram.Click

        ' Declare a string array 
        Dim strWeekDays(6) As String
        'Populate a string array with data values 
        strWeekDays(0) = "Monday"
        strWeekDays(1) = "Tuesday"
        strWeekDays(2) = "Wednesday"
        strWeekDays(3) = "Thursday"
        strWeekDays(4) = "Friday"
        strWeekDays(5) = "Saturday"
        strWeekDays(6) = "Sunday"
    For index = 0 To 6 ' Start Loop to display data values from the string array
        LstDisplay.Items.Add(strWeekDays(index))

    Next index

    End Sub
End Class

NOTE: You could play around with this in terms of the sequence. For example you could populate position 3 before position 2. 
Create the Populate String Array Example 5
 ‘ Populate data values into an array at declaration stage. 
    Private Sub BtnStartProgram_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles BtnStartProgram.Click

        Dim Index As Integer
'  The following statement declares and populates the array at the same time (note that this time there is no number within the parentheses) :
        Dim strWeekDays() As String = {"Monday", "Tuesday", "Wednesday", "Thursday", "Friday", "Saturday", "Sunday"}

        ' Start loop to display data values from the populated array
        For Index = 0 To 6

            LstDisplay.Items.Add(strWeekDays(Index))

        Next Index
Make sure you have a space here





If you didn’t have a space here, there would be no spaces between the words in the message box.  For variables we have to add a space like this.





Joining the values of two variables together using the & sign is called Concatenation: -The use of “ “ gives an option for leaving a space.
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