

CHAPTER2: INPUT, PROCESS, OUTPUT (IOP)

CHAPTER 2
LET’S DO SOME SIMPLE CALCULATIONS
Before a computer became what it is today, it was merely a calculator doing arithmetic. Obviously today’s computers do more than just a computation of numbers and formulas. As a first trial with a computational program we are going to show you the program “Simple calculation.” The objective of this program is for you to familiarize yourself with arithmetic operations such as addition, subtraction, multiplication, division, and the remainder of two numbers in Visual Basic.  
We usually write the following mathematical notations: a · b or a × b  or ar 

The Visual Basic notations are:  a * b and a^ r 

Examples: If you want to multiply 3 and 4, 

A = 3 
B = 4 

the result will be A * B = 3 * 4, which is 12. Usually you will save the answer in a variable such as Ans = A * B.
Now we will write this multiplication in the Visual Basic programming language. 

· Make a simple form like below : 
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· Now click on the calculate button and then write the following code to perform the multiplication: 
TextBox3.Text = TextBox1.Text * TextBox2.Text
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· Now run the program by pressing CTRL + F5 on your keyboard or click      Debug -> Start without Debugging. Then you will see the following window: 
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· Enter numbers in the input boxes such as: 8 and 7 
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· Click the Calculate button to get the answer
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RULES OF OPERATOR PRECEDENCE:

WHAT IS THE DIFFERENCE BETWEEN 4 * 8 + 2 AND 2 + 4 * 8 ?

The result of both arithmetic expressions is the same: 34. One reason for this is that the multiplication is carried out before the addition. This notion follows the rules of precedence as dealt with in mathematics. 

ORDER OF PRECEDENCE: PLEASE EXCUSE MY DEAR AUNT SALLY 

The order of execution for arithmetic operations can be remembered by the following sentence:

       Please Excuse My Dear Aunt Sally.

	Please
	Parenthesis

	Excuse
	Exponent

	My
	Multiplication

	Dear
	Division

	Aunt 
	Addition

	Sally
	Subtraction


This order of operation goes from left to right, which ever comes first. Yet, when it comes to a series of exponents, the operation goes from right to the left. Moreover, the minus sign has the highest order of precedence compared to other operation signs. Note that division and multiplication have the same order, just as subtraction and addition have the same order.    

WHY DO WE NEED A VARIABLE? ASSIGNMENT STATEMENT

How can addition be done before multiplication in this expression 2 + 4 * 8? One solution is to use parentheses and enclose the addition (2 + 4) * 8.  The second solution is to store the addition result in a temporary memory location and give it a name. The third number will then be multiplied by the temporary memory location. This temporary memory is normally declared as a variable rather than a constant, since there are possibilities that it can be reused for other operations, as well as to be assigned a new value.   




FIRSTNUM = TextBox1.Text 



SECONDNUM = TextBox2.Text




TempResult = FIRSTNUM + SECONDNUM
                   

TextBox3.Text = TempResult * THIRDNUM
In Visual Basic a variable name can be declared anywhere before its usage. We declare a variable by specifying the type of values, string or numeric, which can be assigned to a variable. An assignment statement takes the following form:


 
Dim VariableName As DataType 
Variables declared inside a function are local to that function, meaning they can only be seen within the function they are declared. Variables declared outside all functions are known as global variables and are accessible by all functions.
NAMING RESTRICTION FOR VARIABLES AND CONSTANTS  
A name (identifier) must be at least one letter, or start with a letter followed by more letter(s) and/or digit(s). A name, whether a variable or a constant, cannot start with a number, include embedded blank space, or special characters, such as a dollar sign ‘$’ or a minus sign ‘-’.  Mysteriously, the underscore ‘_’ character is exempted and can be used to represent a name or to be part of a name.  The underscore is used to join names that consist of more than one word such as Hours_Worked instead of writing it as HoursWorked.  The following are legal variable names: N, Gross_Pay, GrossPay, _, and pay1. The following are illegal variable names: Gross-Pay, 2pay, gross pay (with a space between gross and pay).

CHOOSE THE RIGHT NAME FOR VARIABLES AND FOR CONSTANTS 

The names of variables and constants should be self-explanatory and meaningful. In other words, they should represent what they are holding. For example, if you are computing gross pay, the variable names hours_worked, and hourly_rate are more suitable than abbreviating letters or words such as hw or hr, respectively, or choosing X and Y. Be consistent in your style when you write your names in lowercase or uppercase. The convention is to use uppercase for constant names. 

WHAT IS A DATA TYPE?

All variables used to hold data in a program must be declared by type as to whether it is numerically or non-numerically significant. Numerically significant data can be defined as Integer for whole numbers or Double (double-precision floating point) for numbers with fractions or mixed numbers. The Char data type is used for a letter, a symbol, a digit, etc.  There are several variations for integers, such as Short (short integer), and Long (long integer), depending on the size of the number. Similarly, Decimal can be used for floating point numbers of larger sizes. Char and String can be used to represent numerical as well as non-numerical data types. There are other useful data types such as Date and Boolean.

Examples: 

Dim age As Integer 

Dim GrossPay As Double
Dim HourlyWork As Single 

Dim FirstName As String 

Dim Grade As Char 

DECLARING THE DATA TYPE: WHY BOTHER?

Data type of a variable or a constant name must be stated at the time of declaration, for example, as to whether the value of a variable or a constant is numerical or non-numerical.  Declaring the data type makes it possible for the Visual Basic compiler to assign proper storage (save space to run faster and even detect and report improper operations on the data-type checking).  

NUMERICAL DATA TYPE
Numbers, as data types, are grouped into two major forms: Integer, and Double. The numbers that have no decimal point or fraction are called Integer, such as 5, 32767, and -8. Numbers that are fractional, either having a decimal point or exponent, are considered to be of type Double. For example 3.14, 5E is a Double.  

WHAT IS A CHARACTER DATA TYPE 

A letter, a single digit, a sign, or symbols are all considered character data types (Character). In a program, a character letter can be used to represent a letter grade. The plus symbol +, minus symbol -, etc. are all character data types. You can summarize by saying that any keyboard entry (strike) is a character. The following are some examples of character data types. 

Dim grade As Char
grade = “A”
Dim status As Char
status = “S”

WHAT IS INPUT AND WHERE DOES INPUT COME FROM?

People have difficulty understanding the relationship between the input data and the program. Beginners have questions on how the input gets to the program and they expect detailed information, therefore, risking being overwhelmed. The relationship may require a simple solution, such as how to operate a telephone, or it may require a complex solution such as how the telephone operates. You may provide input to a program either interactively or through a pre-typed data file. As long as the type of input data matches the type of the variable, a program can execute even if the input values become different. An example of input to a payroll program would be an employee’s name, hours worked, and hourly rate, such as:   

John Doe   52   25.0
WHAT IS AN INTERACTIVE PROGRAM?

When a program asks the user to respond and the user complies we have an interaction, i.e., an interactive program. For example, a program may display “your age by the year 2005”, and ask the user to enter the year of his/her birth. Let us assume that he/she enters the input 1968. The program will then figure out his/her age by the year 2005 and then display it on the screen.

Make this Form in the Visual Basic Application: 
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Now click on the Calculate button to enter the following code:
    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click

        Dim yob, age As Single

        yob = TextBox1.Text

        age = 2005 - yob

        TextBox2.Text = age

    End Sub
When you run the program, you will see the form:
[image: image7.png]Calculate Your Age

Eter Your Yeat of Bith:

Your Age i

Coise





Then enter your year of birth and click the Calculate button to see your age in 2005.
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BUILDING A PAYROLL PROGRAM: THE FIRST VERSION 
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2/2/2005

a) building larger programs-pg.44

   invoice, payroll...

   need an interactive inputbox ("...") for displaying the message and assigning the input to an variable, such as "PLEASE ENTER ID". Every valueable must be declared. although you can put anything you want in the quotation, don't leave a space between the name. "integer" means no fraction. 

   to declare the variables, use "dim". which comes from the word dimension. convert the percentages into decimals.

   you can declare a constant statement, such as "const salestax=0.0875".
Dim itemid as integer

Dim quantity as integer

Dim subtotal as single

itemid=InputBox (“PLEASE ENTER THE ITEM ID/请输入项目标识”)
quantity=InputBox (“PLEASE ENTER QUANTITY/请输入数量”)
unitprice=InputBox (“PLEASE ENTER UNIT PRICE/请输入单价”)

subtotal=quantity * unitprice

taxamount=subtotal * 0.0875

totalprice=subtotal + taxamount

MsgBox (“THE SUBTOTAL IS” &subtotal)

MsgBox (“THE TAX AMOUNT IS” &taxamount)

MsgBox (“THE TOTAL PRICE IS” &totalprice)
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Make a sample form like below: 


[image: image11.emf]
Write the following code after double-clicking on the Compute button: 

  Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click

        Dim employeeId, hoursworked As Integer

        Dim hourlyrate, grosspay, taxamount, netpay, taxrate As Double

        taxrate = 0.2

        employeeId = TextBox1.Text

        hoursworked = TextBox2.Text

        hourlyrate = TextBox3.Text

        grosspay = hoursworked * hourlyrate

        TextBox4.Text = grosspay

        taxamount = grosspay * taxrate

        TextBox5.Text = taxamount

        netpay = grosspay - taxamount

        TextBox6.Text = netpay

    End Sub

Run the program and you will get : 

· 
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CASE STUDY- PAYROLL PLAN PHASE 2: INPUT/PROCESS/OUTPUT
2A) Start this phase by entering data input into textbox and then assign  to the corresponding variables such as employeeid, hoursworked and hourlyrate.  
Compute Grosspay and assign to a textbox for output display.
Use one button command button called: Compute Grosspay

Beautify your Interface (Form) and Button with different back color.

Use the following input data is a sample of the input and the output for Plan 2A:

INPUT

Employee ID: 5678

Hours worked: 40

Hourly Rate: 15

OUTPUT
Your Sample output should be: 
Gross Pay: 600.00

Hint: 
· Declare variable as integer and single appropriately.  Remember in assignment statements you assign the right hand side to the left. 

· For Input Example hoursworked=textbox2.text  
· For Output the assignment of the statement will be in reverse order Example (textbox4.text= Grosspay)

· Make sure variables are assigned. Data enter as fractions are declared as Single, or as Double.

· For variable which are shared should be generally declared.
02/07/2005   Monday   Visual Basic Class Journal-HW assignment details

Visual Basic Tutorial Site: http://www.vbtutor.net/vbtutor.html. Tutorials for older version of VB, which is the VB 6.

HW assignment: Pg. 51 #2A, Do it interactively, using variable=inputbox (“…”) and MsgBox (“…”)

HINTS-----

Version I:

· Part 1: use the inputbox to receive the request and assign it to appropriate variable, make sure to “DIM” (declare) the variables. 

· Part 2: perform the arithmetic computation, like multiplication in the gross pay project, and sometimes we need subtraction. Computation program will be on the form1.load (“…”) on design mode, click on the form to get the template for the form.

· Part 3: display the results, in this case, the input data as well as the output variables, using MsgBox (“…”)

FAQ: How do you know what to DIM (what to declare?)

ANS: as soon as you have a name, you have to have a declaration for it. If it is dealt with money, it is fraction, and you DIM the variables as Single. If it is an integer, you need to DIM the variable as Integer. For more of this information, please refer to pg. 39 in Volume 1 of C++ Programming Easy Ways. 

Version II:


Goal: to familiarize yourself with textbox. After interaction, the variables will be assigned to the appropriate textboxes. In this operation, you don’t need to use the MsgBox. 


DIM employeeid as integer


employeeid=Inputbox (“ENTER THE EMPLOYEE ID”)


TextBox1.text=employeeid


……

Version III:

Use button for computation, and use appropriate textboxes. In this case of Gross Pay, you probably need 4 textboxes. And in the case of Net Pay, you may need 6 textboxes, one for taxamount and the other for netpay. Use 3 buttons, one for gross pay, one for taxamount computation, and one for netpay. And place the buttons in the proper order. Tax rate has its own textbox in this case, and default value in property is set to 0.30.

Version IV:


Data is entered to the textboxes directly. And then assign to the variables. After the computation, the output is displayed in textbox. 
SUBMISSION RULES OF THE HOMEWORK:

· EACH HOMEWORK SHOULD HAVE COMMENTS EXPLAINING WHAT YOU ARE DOING IN THE PARTICULAR HOMEWORK.

· PLEASE BRING IN A PRINT-OUT OF YOUR HOMEWORK WITH CODES AND THE OUTPUT OF THE PROGRAM. (USE ctrl+Print Screen TO COPY THE OUTPUT SCREENS TO THE CLIPBOARD AND PASTE YOUR SCREEN TO THE WORD DOCUMENT.)
· THE COPY OF THE FORM, CODES, AND SAMPLE OUTPUT SHOULD BE IN THE HOMEWORK SUBMITTED.
2B)  This part of the phase is to compute the netpay by applying a fixed tax rate of 30% and calculating the tax amount. You must enter employee’s id. (Enter only last for digits of SSN).  For the output display you should use textboxes.
· Change the background color to GREEN.

· Name the Form with Your Name.

· Change the default color of the buttons.

1. Gross Pay Button: Orange

2. Tax Amount: Yellow

3. Net Pay Button: Blue

Note:
· In order to understand the order of execution use three buttons 

1 Compute Gross pay

2 Compute Tax Amount 

3 Compute Net Pay

· Input must be separated by the calculation button which processes the output. 

· You must go step by step if your Gross pay button does not computer correctly do not move onto Tax amount button until the problem is fixed.
· At this time you may ask the question: Why do I need Employee ID? You may wonder, what is the purpose of using employee id?  However this payroll plan is escalating, later on you will use the employee id to reflect the employee information.  
2C)   Now repeat 2A instead of entering data into the textboxes, use inputbox to receive input and assign it to corresponding variable, employeeid, hourlyworked, hourlyrate. Msgboxes (will display the computed variable grosspay.)

Employeeid= inputbox(“ Enter Employee Id:”)
Or
Textbox1.text= inputbox(“Enter Employee Id:”)

Refer to page 45

Texbox2.text=inputbox(“Enter Hours Worked:”)
Hint: 
· Instead of separate msgboxes you may want to use the code to display the input variable as-well-as the output variable in one msgbox.
msgbox ( “ You Employee ID IS: “& employeeid &char(10)&_

           “Your Hours Worked IS:” & hoursworked &char(10)&_............

2D) Now repeat 2B instead of entering data into the textboxes, use input boxes to receive input and assign it to corresponding variable, employeeid, hourlyworked, hourlyrate. Msgboxes will display the computed variable netpay.

Extra Work: 
· For your currency amount use dollar sign outside the boxes using labels or use the format currency: textbox3.text= FormatCurrency(textbox3.text) or FormatCurrency(taxrate) do not involve the dollar sign in calculations. Calculation should be before hand. 
· To improve your program, declare your taxrate as a constant instead of variable.

Const taxrate as single.






Table 2.1 – Order of operations in Visual Basic
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Dim itemID, quantity As Integer


    Dim unitPrice, taxamount, totalamount, taxvalue, subtotal As Double


    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click





        itemID = TextBox1.Text


        quantity = TextBox2.Text


        unitPrice = TextBox3.Text


        TextBox3.Text = FormatCurrency(unitPrice)


        taxvalue = 0.085


        subtotal = quantity * unitPrice


        TextBox4.Text = FormatCurrency(subtotal)


    End Sub





    Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button2.Click


        taxamount = 0.085 * subtotal


        TextBox5.Text = FormatCurrency(taxamount)





    End Sub





    Private Sub Button3_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button3.Click





        totalamount = subtotal + taxamount


        TextBox6.Text = FormatCurrency(totalamount)


    End Sub


End Class
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