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In this project, you will create a simple calculator that is capable of performing basic calculations (addition, subtraction, multiplication, and division).  

Analysis
First we have to set the scope of the program, what it can do, in terms of computation and in terms of input and output.
The program will be able to perform addition, subtraction, multiplication, and division.  The program will provide a method for the user to input numbers.  The program will provide a method for the user to indicate which operations to perform.  The program will provide a method to show the result of the calculation.

Design
Our calculator will have 1 display area to display a number.  Our calculator will keep track of 2 numbers, the Accumulator and the Operand.  The Accumulator is the result of the calculation so far.  The Operand will be the any number that is shown on the display (or a number that the user input).   The way our calculator works will be slightly different from other common calculators, but this design will enable us to write a program using the material we learned thus far.
To calculate 100+200, the user should do the following sequence of actions

100  Enter  200   +

To calculate ((100 + 200) * 300 – 15) the user should do the following sequence
100 Enter 200 + 300 * 15 - 

In short, the user has to specify a number before specifying the operation to be performed.   This is true except for the very first number (100), which is separated from the second number by “Enter”.

Next, we have to think how the program will accomplish the tasks set forth in the analysis step.  Also, since we are using Visual Basic, which uses a event-driven paradigm, we have to think (1) What events should we have? (2) How events can be generates, and (3) What to do on these events?
Events

1. The user inputs a number

2. The user requests to save the displayed number into the accumulator

3. The user requests to perform addition

4. The user requests to perform subtraction

5. The user requests to perform multiplication

6. The user requests to perform division

Choose the interface

We can use a Text Box to accept numbers from the user.   We can use a Button to accept a request to save the displayed number into the accumulator.  We can use a Button to accept a request to perform addition.  We can do the same with subtraction, multiplication, and division. 

	Object
	Property
	Setting

	frmCalc
	Text
	Calculator

	txtDisplay
	
	

	btnEnter
	Text
	Enter

	btnAdd
	Text
	+

	btnSubtract
	Text
	-

	btnMultiply
	Text
	*

	btnDivide
	Text
	/



Table 1: Objects and their property settings
Back to Design

Now that we have chosen the specific controls to implement the input/output, we can associate user’s actions to controls events.

	User’s action
	Object
	Event

	input a number
	txtDisplay
	TextChanged

	save the displayed number into the accumulator
	btnEnter
	Click

	add
	btnAdd
	Click

	subtract
	btnSubtract
	Click

	multiply
	btnMultiply
	Click

	divide
	btnDivide
	Click



Table 2: Mapping user’s actions to controls events

What to do on each event? (How to handle an event?)

txtDisplay.TextChanged

1. Convert the string on txtDisplay into a number

2. Store the number in the Operand.

btnEnter.Click

1. Copy the Operand to the Accumulator

btnAdd

1. Add the Operand to the Accumulator

2. Save the result in the Accumulator

3. Copy the result to Operand

4. Display Operand on txtDisplay

btnSubtract (similar to btnAdd)

btnMultiply (similar to btnAdd)

btnDivide (similar to btnAdd)
Build interface and write code
Start Visual studio

Use the project name Calc.  Note the location of your project.  You will copy the project directory to the submission directory on AFS afterward.

Build user interface

Build the user interface in the IDE using the specification in Table 1.  Additional specifications are given below.

	Object
	Property
	Setting

	frmCalc
	Size
	400,300

	txtDisplay
	Size
	200,20

	btnEnter
	Text
	Enter

	btnAdd,Subtract,
btnMultiply,btnDivide
	Size
	50,50

	btnAdd,Subtract,
btnMultiply,btnDivide
	Font.Size
	20


txtDisplay and btnEnter should align horizontally.

The 4 operation buttons should be equally spaced horizontally.

The 4 operation buttons should align horizontally.

The left edge of btnAdd should align with the left edge of txtDisplay.

The right edge of btnDivide should alight with the right edge of btnEnter.

The form should similar to this.
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Compile and run the application.  At this time, no events are handled because we have not written code to handle them yet.  Close the application window.

Write Code
All the code that we will add will be between the following 2 lines.  This indicates that all the event handlers are associated with objects contained in the form frmCalc.

Public Class frmCalc

...

End Class
First, declare 2 variables as doubles.  These are the variables that represent the Accumulator and the Operand.

Public Class frmCalc

    Dim accumulator As Double = 0.0

    Dim operand As Double = 0.0

End Class
Next, add an event handler for txtDisplay.TextChanged.  By doubling clicking txtDisplay in the design pane, the following 2 lines will be automatically added.

    Private Sub txtDisplay_TextChanged(ByVal sender As System.Object, _

  
ByVal e As System.EventArgs) Handles txtDisplay.TextChanged

    End Sub

Between these 2 lines, add the following code.

  operand = CDbl(txtDisplay.Text)
The code should look like the following.
    Private Sub txtDisplay_TextChanged(…)Handles txtDisplay.TextChanged
        operand = CDbl(txtDisplay.Text)

    End Sub

The event handler is invoked whenever the text in txtDisplay changes.  The handlers converts the string in txtDisplay into a Double and store the result in the operand.

Next, add an event handler for btnEnter.Click.

    Private Sub btnEnter_Click(…) Handles btnEnter.Click

        accumulator = operand

    End Sub

Next, add an event handler for btnAdd.Click

    Private Sub btnAdd_Click(…) Handles btnAdd.Click

        accumulator += operand

        operand = accumulator

        txtDisplay.Text = operand

    End Sub

Note that the first line adds the Accumulator with the Operand and stores the result in the Accumulator.  Next, add an event handler for btnSubtract.Click, btnMultiply.Click, btnDivide using the handler for btnAdd.Click as a model.

Test and Debug the program.

Compile and run the program.

Test the program using some input.   Note that from the way function CDbl works, if txtDisplay.Text is not a number (or an empty string), a run-time error will occur.    To cope with this at this point, if you want to type a new number in the textbox, highlight the number in the textbox first, then type a new number, and make sure to always keep anything you type a number.

Save and Submit Your Project
Save and close your project.

Log on to AFS.  Go to the following directory.


N:\cs.pitt.edu\public\incoming\CS0004-utp\lab02\<yourname>

(or \afs\cs.pitt.edu\public\incoming\CS0004-utp\lab02\<yourname> )

Copy everything in your project directory from the local computer to the above AFS directory.
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