Year 12 Information Technology Systems--- Forest Hill College

Exercise 2  -VB.NET 
Aim:  
1.Create a form for validating

· an ID Code eg. (XBA09)-45 style of Code
· a credit card number 
The Action Handler will call a method to do the validation.  Students will gain an understanding of: variable declaration, constructors, for loops, if statements, methods etc.

The primitive data types were covered in Ex 1.

ARRAYS

The other main data structure that hasn’t been mentioned as yet is an array.  An array is simply a table of data.  Arrays are a specified length and each element can contain variables or objects of a given type.   Instead of using a whole series of separate integers to store a list of numbers an array is used.  Here is an example of an array:

A.  The following creates an array (called ClassGrades) of 11 integers.

Dim ClassGrades(10) As Integer


You may be wondering how a 10 element array can have 11 elements. 

The answer is, it is using elements 0 to 10 which total 11 in all as follows:

   Element 1    -- ClassGrades(0)

   Element 2    -- ClassGrades(1)

   Element 3    -- ClassGrades(2)

   
.


.


.

   Element 10  -- ClassGrades(9)
   Element 11  -- ClassGrades(10)

An array element is accessible just like any other object. 

Eg.  MessageBox.Show(ClassGrades(3)) 

B.  When the size of the array is not known an unspecified array size can be given as follows:

Dim Names() As String 

This means it is an array of unspecified size.
An array can also be initialized as follows:

Dim Names() As String 
= {“Peter”, “Bob”, ”Harry”, ”Mary”}
This means Names(0) is “Peter”, Names(1) is “Bob” , Names(2) is “Harry” and Names(3) is “Mary”

Note: It is not possible to initialize an array of fixed size . That means the statement 


Dim Names(3) As String 
= {“Peter”, “Bob”, ”Harry”, ”Mary”} will give an error. Try it .What error is reported ?


C.  Array elements can also be accessed with a loop using the For loop. 

Eg.  Dim myArray() as String = {“Peter”, “Bob”, ”Harry”, ”Mary”}
Dim person as String

For Each person In myArray


MessageBox.Show(person)
Next

 The above loop extracts each element from the myArray array and outputs them to a MessageBox. 

Try this code and see that it works.

D. The Length method is just an integer value specifying the number of elements an array holds. 
Try it on the earlier examples. 

Eg. MessageBox.Show(myArray.Length)
Once you have created an array, you need to have a way to get at all the information stored in it.  Arrays were described as a table previously.  This is due to the fact that each position in the array has an index, and can be accessed directly by using a specific index.  

E. Arrays can also be multidimensional.  So, instead of a single row or column of data you can have multiple rows or columns of data, this can be extended for more dimensions but it becomes tricky to think about.  A two dimensional array of integers is defined as follows:

Dim ClassGrades(3,6) As Integer


Creates a 2 dimensional array of 3 rows and 6 columns as follows. Visually it appears as follows:
	
	
	
	
	
	

	
	ClassGrades(2,2)
	
	
	
	

	
	
	
	
	
	


Fill in the correct index for each element above. One is filled in  on the earlier examples
 Features to cover in this exercise:

· Cast (converting one data type to another eg. String to integer)

· For loops, increment, decrement

· String concatenation (joining together)

· Substring method (extracting part of a String) 

· Modulo arithmetic (remainder after division)

· Boolean data (true or false only)

Exercises:

A. ID Code Checker

B. Check the Format of a Credit Card

Exercises --- Details:

A. 
ID Code Checker

1. Using the steps in the “Exercise 1 – VB.NET”, create a new project called Ex2.

2. You will now create a number of buttons and other features along the same theme as Ex 1 to further extend your knowledge of VB.NET programming.

3. The following will only allow a particular pattern of characters to be entered. The pattern has to follow the format  “(AAA99) - 99” meaning open bracket, 3  letters, 2 digits , close bracket, a dash and 2 digits. If the pattern is wrong it has to be reported. This is useful in say part numbers for a car or ISBN book numbers or other stock control or specific item numbers.

4. You will need to write code that converts between a String data type and a Character array data type. You might ask why ?

The answer is , in order to extract each element of a String , an array data structure can to be used to isolate each character.

Eg. Dim pattern As String = "hello"

When the String pattern is accessed , you are not able to access each letter unless it is converted to a character array or an array of characters. Pattern(0) will not compile. 

Therefore , what is the solution ? Converting to a character array. 

  ‘ Declare a string called pattern

  Dim pattern As String = "hello"


  ‘ Declare an unlimited character array called patternchar

        Dim patternchar() As Char


  ‘Convert the string called pattern to the character array patternchar


  patternchar = pattern.ToCharArray

OR 



  patternchar = CType(pattern, Char())

        If you do require to convert a character array back to a string the commands are 


  Pattern = Cstr(patternchar)

Or a new declaration can be used for a new String 


  Dim text As String = New String(patternchar)

  Some other useful statements:
        Dim array As Char() = ("Testing 1.2.3.").ToCharArray

        If patternchar(0) = "h" Then

            ‘Print to a message box 
       End If
   Print to a message box , patternchar(1), patternchar(2) etc. 

5. Test your understanding of the conversion from a string to a character array. Test for  elements 0, 1 , 2 etc. to be the characters you expect  in those positions. What if you try to print element 7 in the character array that only has the characters “hello”.
6. Select the aButton button , change the text on it to  “ID Code Check” and  double click to access the code area of the button.

7.  You will enter code to be executed on clicking the button that will have a number of new concepts and language constructions. 

8. Using the following pseudocode or algorithm write the code that will check if a string that is entered matches the pattern (AAA99)-99 meaning, the first character is a open parenthesis,  the next three characters are Capital Alphabetic , that is between A – Z , then the 99 represent 2 digits  0 – 9 , then a closed parenthesis, then a dash - , and finally 2 digits again 0 -9 . Anything else should give an error and not be accepted.

9. Enter the following code:

    Private Sub aButton_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btnDisplay.Click
   ‘ Define “text” as a String and store the value of aTextField in it.

Dim text As String
String text = aTextFiel.tText
  ‘Define “pattern” as a String and store the pattern for the item e.g. Car parts

 ‘  “A” represents a capital letter A – Z, “9” represents digits 0 – 9, with the rest exactly as  ‘shown, that is,  (and) and – are EXACTLY those characters or literals

Dim pattern As String = "(AAA99)-99"

// Declare the Boolean variable called “flag” (only values are “true” or “false”)

// You will see the benefit of this variable type in the program below

// flag starts with the value true. That is the text typed is matching the pattern

// It is set to false at the first instance the rules of the pattern are broken

Dim flag As Boolean
 // First check the length of each string with the method text.length() and 

// pattern.length()

// That is if the length of text “is not equal to “ the length of pattern, set flag to false

// since it cannot match.

 if  they are not equal lengths 
‘ They cannot possibly match

        flag = false 

  else 
‘ they are equal length , so let’s see if they are the same pattern. That is 3 capital letters, 

‘ 2 digits, dash , 2 digits with the first group in brackets. (AAA99)-99

‘ Find the length of the pattern string . What method would you use ?
     ‘ now convert the pattern string to an array of characters

      ‘ and convert the text string to an array of characters too

      ‘ Now step through the whole string character by character using the length of the pattern ‘   string to see if the text entered matches character by character.
 ‘    Use a for loop to carry out the testing.  Set flag to false on the first failure to match . Eg. if element 1 fails then set to flag.

      ‘  Use a for loop 
           
‘ Begin the “for” loop 

‘ Test for numbers and alpha (letters), and simple test

          
‘ for formattting characters

‘ patternChar is the (AAA99)-99 and text is what is typed in 

‘ If the patterncharacter is ‘A’ then the text character must be between ‘A’ to ‘Z’. If  the ‘patterncharacter is a ‘9’ , then the text character must be between ‘0’ and ‘9’.
‘ Also if the patterhcharacter is not A or 9 then it must match EXACTLY. That is , (  ) and  -  ‘must be matched EXACTLY.

    ‘ End the for loop

 if  flag was set to false at any time then use a pop up message or a Label  to indicate the code 
did not validate.
10. After entering the code, check you haven’t made any typing mistakes.

11. Run the program and try input values:

i. (KRO87)-98

ii. (Avb88)-09

iii. ABCDE)-ED

Writing down your results.

12. Change the pattern to say (AAAA99999)-(A9) and run your program again with new test data

13. Write down your results

14. Save

C. Check the Format of a Credit Card

Sample Credit Card Numbers

	Card Type
	Sample Number

	VISA
	4111 1111 1111 1111

	MasterCard
	5500 0000 0000 0004

	American Express
	3400 0000 0000 009

	Diner's Club / Carte Blanche
	3000 0000 0000 04

	Discover
	6011 0000 0000 0004

	enRoute
	2014 0000 0000 009

	JCB
	3088 0000 0000 0009


Major Credit Card Prefixes and Lengths

	Card Type
	Prefix
	Length

	MasterCard
	51-55
	16

	VISA
	4
	13, 16

	American Express (AMEX)
	34, 37
	15

	Diners Club/Carte Blanche
	300-305, 36, 38
	14

	enRoute
	2014, 2149
	15

	Discover
	6011
	16

	JCB
	3
	16

	JCB
	2131, 1800
	15


1. Using the steps in earlier exercises you will have to create new button (name “checkCreditCardButton” ) with the text “Check Credit Card” and add the following code to the actionPerformed event of the button to check if a String entered is a valid Credit Card Number:

    Private Sub checkCreditButton_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btnDisplay.Click
//  Credit card numbers are checked using a variety of algorithms. The following //algorithm has been tested with Visa, Master Card, Diners Club, Fly Buys, Coles Myer, //Debit Cards
The process is simple as follows :

1. Read credit card number

2. Reverse the number

3. Multiply the digit in every second position  , that is position 1, 3, 5, 7 etc. by 2.

4. Add up the digits of the new number

5. Divide by 10

6. If there is no remainder , the original credit card number was correct

Eg. Credit Card number  26981. The steps, following the algorithm above are :

1. 26981

2. 18962

3. 1169122
4. Total = 1 + 1 + 6 + 9 + 1 + 2 + 2 = 22

5. Divide by 10

6. Remainder is 2. Original number is NOT a valid credit card.

Eg. The Credit Card Number 1234 gives 4622

    // Verify the entered Identity Card number

    // Has been tested with:

    // Visa, Master Card, Diners Club, Fly Buys, Coles Myer, Debit Cards

    // Establish local data structure

    // Enter the credit card number into a text field
    // place the credit card number into a string and then a character array

    //Prepare a reverse string version of the visa code

    // Reverse the character array and while doing so, if you , create a new character array that is made of the reverse of the first character array AND every second element is multiplied by 2. Eg. Convert 12345 to 58641 in your character array. The reverse string is 54321 and when you double every second element starting from the first location,  the result progressively is this




5




58




586




5864




58641
The progressive building up of the string at each line is known as Concatenation.
VB.NET allows concatenation fairly easily between string1( “10” )  and string2 (“4”) by simply using the + operator.

  Dim NewString As String = string1 + string2

NewString would now hold the value “104”

 Use a temporary string called CardNumberString  to build up the reversed and modified new string or any other name of your choice.
 // You will need to use a for loop stepping backwards from the last to the first element
// Also, you will need to decide how to locate every second element. One way is modulo //division, where eg ,  1 mod 2 = 1,  2 mod 2 = 0, 3 mod 2 = 1, 4 mod 2 = 0, 5 mod 2 = 1.

// This means, you will use a counter to locate each element.

WARNING: In an array , the first element is element 0, the next is element 1 etc.

For this calculation of when to double certain digits, after reversing the string, the elements are taken as the first being element 1, the second element 2 , the third as element 3 etc. Try it on the sample data shown above in the sample calculation.

If you are using a counter to locate each element such as count

   Creditcardarray(count)  then you can use the if statement

 If (count mod 2  = 0 ) then 

 ‘ Double the value in Creditcardarray(count) and concatenate with the CardNumberString
// The Final step in checking the credit card is to add each digit in the CardNumberString string and see if there is any remainder after dividing by 10. A valid credit card number will be exactly divisible by 10 with no remainder.

// This will require EITHER converting the CardNumberString to a character Array or  using the substring   method to extract each character, convert to an integer and add it to a running total.
   Example:
Dim  pattern As String = "good bye"

        Console.WriteLine(pattern.Substring(3, 1))
 Would output the letter “d”. This is because the 3rd position is actually the character in the 4th location ( remember, the first location is position 0 ) and to get just 1 character from position 3 just gives the letter “d” .

 How would you get the 4th letter ?  What about the 6th letter ?

Another example



Dim  CardNumString  As String = "1045678"
The code to get each element would look like this :

	Element
	Value
	Substring command

	6
	8
	CardNumString.Substring(6,1)

	5
	7
	CardNumString.Substring(5,1)

	4
	6
	CardNumString.Substring(4,1)

	3
	5
	CardNumString.Substring(3,1)

	2
	4
	CardNumString.Substring(2,1)

	1
	0
	CardNumString.Substring(1,1)

	0
	1
	CardNumString.Substring(0,1)


Now, it is only possible to set up a flexible program to do this by using a for loop. Can you see how to construct the for loop ?
VB.NET does not seem to like trying to convert a character to an Integer, but it will convert a String or Substring to an integer. Therefore,  you will need to convert each character digit to an integer using the Integer.parse(String)command before you add it to a running total.
There is also another conversion method possible known as CInt . Investigate this command and see if you can use it.

2. Write the program along the guidelines set up above and ask your teacher to check it if you feel the need. 

3. If you feel confident to run the code to test for a credit card, make sure there is an appropriate message or output that reports if a credit card is valid or not.

4. Now run the program using the test credit card style number 12953747867592. What happens? 

5. Try another obviously non-credit style number e.g. 1234

6. Try another number 4964561398764537. Result?

7. What about the number 4111 1111 1111 1111 ?

8. Try out the other sample credit card numbers given above and report your results in a table.

9. Explain with comments your understanding of the code running the credit card check.

10. Save all your work when finished.

Extension


1. Because there is no way to check if the string entered is not made up of digits 0 to 9 before parsing, use the Try … Catch construction to detect if there is an invalid character entered. Otherwise your program can crash if non digits are entered.
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