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Lightning Bolt Energy Corporation has decided to update its Customer Accounts program. The records are currently stored in Microsoft Excel 95 in table format. While still useful for most occasions, it is becoming a bit dated, and the users of the program find it a little difficult to customize the program to return queries for things that they want to investigate. They have therefore decided to call on your talent to re-write the program for them in Microsoft Visual Basic so that they can enhance the capabilities of the data they collect, and allow for easier queries and reports.
In this first stage of the project, you are to design and create two separate programs.

First Program
The first program can initially be developed on a PC using Visual Basic but will be ported to a PDA for use by meter readers visiting clients’ houses, offices and factories. The specifications of the PDA to be used include a screen size of 6cm wide by 7 cm high. Your form design for this program needs to consider this. Information entered on the PDA by the meter reader will determine the cost of electricity for a customer for the current billing period.

Details to be entered include the customer’s account number, the date of the previous meter reading, the previous meter reading, the current meter reading (assuming it is today), and the type of customer account (choice of domestic or commercial).

Customers are divided into two sections - domestic and commercial, and these sections are charged at different rates. Customer account numbers range from 1 - 699999.
Items to be validated at this stage include the account number, any dates entered, previous and current meter readings, and the type of customer account (domestic or commercial).

The PDA program also needs to be able to clear all inputs, exit the program, and save details of the current screen into a disk file. Details for each client is saved into a separate disk file on the PDA’s flash RAM, which is treated as a virtual disk drive by the operating system. The file name uses a naming convention based on the account number. Eg. The details for Account number 23145 would be stored in a file called ‘cust23145.txt’.
At the end of each work day, the meter reader dials into Lightning Bolt’s network and transfers all customer files currently stored on their PDA. Your program does not have to cater for this function at this stage.

Second Program

The second program will be used by Lightning Bolt’s accounts staff within head office and will load each of the customer files, one at a time, and prepare an invoice.
Your program therefore needs to input a customer account number, retrieve the file for that customer, and display on the form the details captured in the file, as well as calculate and display the total amount payable.

Domestic customers are charged $0.20 per unit of electricity used, and commercial customers are charged $0.15. Both are billed in three-month cycles. A surcharge of $0.09 per unit of electricity is applied to both domestic and commercial customers for electricity use above 3500 units per billing cycle.

The Calculate Cost button should calculate and display the units of electricity used in between the previous meter reading and today’s meter reading. This can be done by working out the difference between the readings. In calculating how many units of electricity were used, you need to consider that the meter is a 5-digit counter. Once it reaches its maximum value, it returns to zero.

The Calculate Cost button can then work out and display the cost of the electricity used, the extent of any surcharge, and finally, the total bill amount.  The current date and the number of power units used should also be displayed on the main form somewhere.

The following additional information about VB.NET will also help you to complete the task:

· The standard ‘Integer’ data type in VB.NET will be able to store the range of account numbers and meter readings required in this application, even though they are very big numbers.

· The VB.NET function that will return the current date is : TODAY()

· A check for a valid date can be done using the ISDATE() function. This works in much the same as ISNUMERIC() for checking numeric data types. For example : 
If IsDate(txtstartdate.Text) Then
· VB.NET has a ‘Date’ data type. Eg. Dim startdate As Date
· A date entered into a text box is simply a string of ASCII characters, and needs to be converted to a ‘Date’ type, similar to the use of the VAL function to convert strings to a numeric data type. This can be done using the ‘Cdate’ function. For example: 
startdate = CDate(txtStartdate.Text)
· To save data to a text file, you can use and adapt the following code.

Set up a constant which stores the path of the folder which should contain your data files. For example:
Const filepath = "H:\IS\U3O2\Practice SAC\"

Build a string which contains the full path and filename for the file which is to hold the customer’s details. For example:
filename = filepath + "cust" + txtaccount.Text + ".txt"

Use/adapt the following statements which open the file for writing, and then write each of the data items to the data file. Because it is a simple text file, you can check its contents using Notepad.

FileOpen(1, filename, OpenMode.Output)

PrintLine(1, txtaccount.Text)

PrintLine(1, optDom.checked)

PrintLine(1, txtprevious.Text)

PrintLine(1, txtcurrent.Text)

PrintLine(1, datPrevious.Text)

PrintLine(1, datCurrent.Text)

FileClose(1)
· To read data from a text file, you can use and adapt the following code. You build the filename in the same way as the previous section.
FileOpen(1, filename, OpenMode.Input)

txtaccount.Text = LineInput(1)

optDom.Checked = LineInput(1)

txtprevious.Text = LineInput(1)

txtcurrent.Text = LineInput(1)

datPrevious.Text = LineInput(1)

datCurrent.Text = LineInput(1)

FileClose(1) 'Close 

What you are required to do

1. Work through the process of program analysis, design, production and testing by completing parts A, B and C below.

2. Complete your answers to written questions in the MS WORD template provided in your work area.
3. Provide a working version of your program in.
Part A


· Provide an analysis of the problem by preparing an IPO table.

· Design the layout by creating your form in VB

· Write pseudocode for one module only – the procedure in the invoice program that calculates charges.
· Identify validation rules for inputs

Part B


· Produce your solution using Visual Basic
Part C


· Prepare a test plan. The plan should include:
· At least 2 tests to check that input validation is working correctly

· At least 4 tests to check that your program functions as required in other areas, including accuracy of outputs.

· Apply the test plan and eliminate bugs

· Provide evidence that your tests have been done and the program works, and meets the design goals. Acknowledge any items that you know are faulty but you have not been able to fix.

Part D


Discuss the following questions with regard to the ethical and legal issues arising from software development and licensing: 

1. A programmer who works for Lightning Bolt has suggested to his boss that he knows he can pirate a copy of a program that will ‘do the meter reading analysis, invoice calculation and more’. He has suggested to his boss that they could just download that one and use it rather then employing you. What issues are involved here?

2. During the development of the software, you did a lot of this at home at nights and on weekends because you were challenged by it, and above all, wanted to be sure that you had a working program by the deadline so that the boss would be satisfied. Who will own the program once it is all installed? 

3. The person you work most closely with is actually your supervisor. He is the one who checks your planning and your progress. Unfortunately, he does not think that his own manager thinks much of him and he is concerned that one day he will be sidelined or retrenched without good cause. He has therefore given you a code procedure to incorporate into the account preparation program, which will give him a backdoor into the system should he want to use it. What issues are involved here?
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