INTE293
** Stuff in bold had no meaning it’s just to be easier to find
Functions
General
Dim <name> As <Type>     : to define a variable that may be manipulated
x = y means you overwrite the x with y (read x<- y not mathematically x=y)
x = x + 4 is the same as writing x += 4 (same goes with *=, -=, \=, /=)
Addition (+) , Subtraction (-) , Multiplication (*) , Floating-point division (/ <- returns a double) , Exponentiation (^) , Integer division (\  <-returns an integer, throws away decimal points), Modulus (MOD <- returns an integer)
MessageBox.Show(“whatever”)
[bookmark: _GoBack]Multiple lines: MessageBox.Show(“String1” & ControlChars.CrLf & “String2”)
Me.Close() : terminates application
Me.Hide() : Hides application while storing what’s inside
txt<name>.Clear() : clears the content (or sets to String.Empty)
<component>.Focus() : to set the focus to one control 
lbl<name>.Text = “ “ : if you want a label to clear
Use the TabIndex property you can shift the focus from one control to the next by pressing Tab (to skip a control set TabStop property to False)
intA = Cint(txt<name>.Text) : assigns a variable using the explicit type conversion functions
<button>.text = “&Access Key” : to create a shortcut with Alt + <key>
With … End With is used to simplify codes and type less ex. instead of writing txtName.Clear(), txtName.Focus, etc. you could simply write
With txtName
	.Clear()
	.Focus
End With

To generate random Integer and Double values do:
Dim rand as New Random
Dim intA as Integer = rand.Next(9)  9 us the upper bound, random integer will be between 0 and 9
Dim dblA as Integer = rand.NextDouble()  random number will be between 0 and 1
Try/Catch
Try 
<code>
Catch <name> As <Exception Type>
lblStatus.Text = ex.Message (message property to give info about the exception that is thrown)

	Exit Sub ( Important, you need to add it, it won’t appear on it’s own)
End Try
ex. Catch ex As Exception – catch all exceptions
Catch ex As InvalidCastException
Catch ex As DivideByZeroException

ex.Try
	bytInput = CDbl(strInput)
Catch ex As Exception
	lblStatus.Text = “Invalid Input”
	Exit Sub
End Try
You could put lblStatus.Text = ex.Message (instead of lblStatus.Text =”…”), the message property will give information about the exception that is thrown
Boolean Expressions
If <Boolean expression> Then
	<code>
End If
>   x>y is True if “x greater than y”
<  x<y is True if “x is smaller than y”
=  x=y is true if “x is equal to y”
<>  x<>y is true if “x is not equal to y”
>=  x>=y is true if “x is greater or equal to y”
<=  x<=y is true if “x is smaller or equal to y”

We can also add Else If in our If Then such that if the first one is False but the second is True, something will be executed. Used for example when we want to assign a numerical grade to a letter grade.

An alternative to doing the Try-Catch when converting a string to another data type is to use <data type>.TryParse(source, destination) in an If/Then and a Boolean expression will be returned
Ex.
Dim intNumber as Integer
If Integer.TryParse(txtInput, intNumber) Then
	lblResult.Text = CStr(intNumber^2)
Else If
	lblStatus.Text = “Invalid Input”
End If

(In this example we used Integer.TryParse(source, destination) but instead of Integer we could also use Double, Single, Decimal, or DateTime)

Boolean expressions can be a combined to form a new Boolean expression
And: bolR = (bolA And bolB), bolR is True is both bolA and bolB is True, if at least one is False then bolR=False
Or: bolR = (bolA Or bolB), bolR is True if a least one of bolA or bolB is True, if both are False then bolR=False
Not: bolR = (Not bolA), bolR is True if bolA is False, if bolA is True then bolR is False

Example If/Then and And
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Dim bol1 As Boolean = bytInput <= 100
Dim bol2 As Boolean = bytInput > 90
Dim bol3 As Boolean = bol1 And bol2
If bol3 Then
	lblResult.Text = “A”
Else If (bytInput <=90) And (bytInput > 80) Then
	lblResult.Text = “B”
End If

We can test if a string contains a numerical content by doing bolTest = isNumeric(<string expression>)
Select Case
Very similar to “If <…> Then” but this allows for conditional code execution. Works for numerical examples and strings
Ex. 
Dim intCase as Integer = 90
Select Case strCase
	Case Is >= 90
		<code>
	Case 80 To 89
		<code>
	Case Else
		<code>
End Select
String
Dim str1 as String
str1= “whatever you want in quotation marks”
str<name> = dbl<name2>.ToString(“letter_from_bellow”) : turns a number into a string
N/n : number format
F/f: fixed-point scientific notation (“f4” means 4 decimal places)
E/e: exponential scientific notation (43e+55)
C/c: current format ($0.00)
P/p: percent (%)
D (integer only): leading zeros (“D2” = 004)

Turning a Date into a String:
str<name> = dtm<name2>.ToString(“letter_from_bellow”)
d: short date format
D: long date format
t: short time format
T: long time format
F: full date format

Strings can be put together by putting & inbetween them (i.e. strA & strB)
.Trim() removes leading and trailing spaces  strA = “   Hello  “  strA.Trim()= “Hello”
.Length() gives the length of the string
.ToUpper() converts all lower case to upper case
.ToLower() converts all upper case to lower case
.ToLower or .ToUpper are often used when we want to compare to compare strings (for example to put them in alphabetical order). Visual Basics has assigned values to every letter. Upper and lower case values have different values.
To compare strings, we use = or <> (if we’d want to test for an empty string, compare with = or <> to “” or by doing String.Empty)
To place in alphabetical order, we use < or > 

Date
Dim dtmDate as Date
dtmDate = #date_and/or_time_in_hashtags#
Filled by computer: Now() – date and time
		       TimeOfDay() – time only
		       Today() – date only
Sum (For-Loop)
For <intCount> = <start> To <end> Step <stepsize>
Next
Ex. Summing numbers 1 to n:
Dim intResult As Integer (might have to use Single or Double if you want decimals)
intResult = 0 (this step isn’t really necessary, VB usually does this on it’s own)
Dim n As Integer
n = bytInput (or the name of your input)
For intCount = 1 to n
intResult = intResult + intCount
Next
This is the equivalent of  
Exit For  exits the For Next loop before it is finished
Do While Loop
Works like an If/Then statement that is executed over and over again for as long as it’s true
Ex.
Dim intA as Integer = 2
Do While intA > 0
	MessageBox.Show(Cstr(intA))
	intA = intA – 1
Loop
**Having the MessageBox inside the loop will make the MessageBox pop up every time the variable passes through the loop. To only see the final answer we would put the MessageBox at the end (below the word Loop).
If you want to make sure the code (intA = intA – 1 in example) is executed at least once, you would wite Do …. Loop While <Boolean Expression>

Exit Do exits the Do While loop before it is finished

	Example Do While
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Dim intCount as Integer = 0
Dim intResult as Integer = 0
Do
	intCount = inCount + 1
	intResult = intResult + 2 * intCount
Loop While (intCount < 10)
MessageBox.Show(CStr(intResult))

Functions and Subs
When you use something often, you should put it in a function or a sub, a function returns a value while a sub returns no values
Ex.
Function myFunction(ByVal j as Integer) As Integer
	Return 4*j
End Function
 
Ex.
Sub setText(ByVal j as Integer)
	lblLabel.Text = Cint(j)
End Sub

Radio Button and Check Boxes
Radio Button controls only allow for 1 choice (only 1 can be checked) within a Group
.Checked is it’s most important Boolean variable
You can also make and element in the Check Box checked by setting the CheckBox control to Yes
ListBox
Used to hold and display multiple items (can select one or more items at a runtime)
.Items is used to access the content in the list (to add, remove, insert items, clear ListBox, etc.)
.Items.Add(<item>) 
.Items.Clear() empties the ListBox
.Items.Contains(<value>) returns true if <value> is found at least once, false otherwise
.Items. IndexOf(<value>) returns the index of the first occurrence of <value> or -1 if it’s not in the list
.Items.Insert(<index>, <object>) insert <object> at the position of <index>
.Items.Remove(<value>) removes the first occurrence of the <value> from collection
.Items.RemoveAt(<index>) removes the item at the position <index>
.Item.Count() counts the number of items in a ListBox, note that the first element in the ListBox has the index 0 (VB starts counting from 0), so the last nth element will have index (n-1)
To retrieve an item at a specific index location, we can do:
Dim A As Integer
A=Cint(lstList.Items(0))  A will become the value assigned at index 0

You can get the index of a selected item by doing:
Dim Index as Integer
Index = lstList.SelectedIndex()
** If no item is selected, the function will return -1 
To access the selected object, you can:
1) .SelectedIndex() to use the index obtained (intA = CInt(lstList.Items(index)))  not sure of this but that’s what’s on the slides
2) .SelectedItem to use the function (intA = CInt(lstList.selectedItem())
** Only use .SelectedItem if there’s actually an item checked, so check that .SelectedIndex() <> -1

To allow multiple items to be selected we must use CheckedListBox control
.GetIntemsChecked(index) tests if the item at that index location is checked, it will return true if it is
	Example adding items checked in CheckListBox to ListBox
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Dim intCount as Integer
intCount = clbCities.Items.Count()
For k=0 to (intCount – 1)
	If (clbCities.GetItemChecked(k)) Then
		lstCities.Items.Add(clbCities.Items(k))
	End If
Next

ComboBox
Mixture of TextBox and ListBox
Has same properties as ListBox (.Items, .Items.Count(), .SelectedIndex(), .Items.Add(), .Items.Clear(), etc)
Set style of ComboBox via DropDownStyle property - there are 3 different properties: DropDown and Simple allow the user to type into the field while DropDownList only allows the user to select from the list.
.Text is used to retrieve he selected or typed input
Load Event
Used to set the basic setup of the application, things programmed in the _Load event are executed when the form is brought on the screen.
Debugging
Add a break point at a line of code to go step by step through program in order to see where your error is or the value of your variables at every point. The line that is highlighted in yellow is the next one to be executed, use F8 to execute it/step into it. To step over a certain line press shift and F8 at the same time.
Procedure
Executes a block of code without a return value
<access specifier> Sub <name>(<parameters>)
	….
End Sub

<access specifier> is either Public or Private (Private is only usable within that Form while Public is usable in all Forms)
<parameters> is either ByVal (a copy is created, original argument isn’t changed – use this by default) or ByRef (changes done inside the procedure affect the original argument)

Ex. w/ ByVal
Public Function LinearFct(ByVal x as Integer) As Integer
	Dim r As Integer = x * 2
	Return r
End Function

Ex. w/ ByRef
Public Sub LinearFct(ByRef x As Integer)
	x = x * 2
End Sub

If for example you’d want those calculations to be made when a button is pressed, then in the Sub of that button you would define a variable you want to test (i.e. you dim y as an integer and assign your value in txtInput as y) then after that you’d write LinearFct(y). If it’s ByVal, to display the value in a messagebox you’d write MessageBox.Show(LinearFct(y)). If it’s ByRef, to display the value in a messagebox you’d write MessageBox.Show(y).
Ignore this (Chapter 7 – Not on Midterm)
Design mode: working environment (where we enter the codes and add stuff to the form)
Run mode: compile and execute (when your form pops up and you can test it)
Break mode: step by step execution and error handling (to see where your mistake is)

.ShowDialog() will do like a messagebox where you can’t click anywhere in the form before clearing the messagebox while .Show() will let you click in the form and do stuff while the other form is open.
Load event: is executed just before the form is displayed the first time
Activated: is executed every time the focus is on the form and when it is displayed the first time (found at the top right corner close to “solution explorer”.
FormClosing: doesn’t actually close the form, kinda makes sure you really want to close it before closing it. (executed before FormClosed)
frmForm2.txtInput.Text = “hello” written in load event of form 1	
Module: project -> add windows code -> modules
Stuff to put in module: ex. a mathematical function such as the exponent function or a variable such as pi, etc.
Encouraged to use global constants but not constant variables because if there’s a problem somewhere with the global variable you have to check every step
*** Try doing: strInput = “ABC”		or		255L

Key Words
Names of variables must start with a letter or _ , then you can use letters, digits and _ (no empty space, dot, keywords, etc.)
byt: Byte (0 to +255)
shrt: Short (-32,768 to +32,768) – suffix: S
int: Integer (-2,147,483,648 to +2,147,483,648) – suffix: I
lng: Long (-9,223,372,036,854,775,808 to  +9,223,372,036,854,775,808) – suffix: L
sng: Single (7 significant digits) – suffix: F or !
dbl: Double(15 significant digits)
dec: Decimal (29 significant digits)
bln: Boolean (True/False)
str: String (holds between 0 to 2 billion characters) – suffix: “whatever”
dtm: Date (hold date and time)
frm: Frame
btn: Button
lbl: Label
txt: TextBox
pic: PictureBox
sta: StatusBar
lst: ListBox
rdb: RadioButton
Const dblSPEED_OF_SOUND = 343.2
Const dblPI= 3.14159

The following are Type Conversion functions (i.e. you want a String ($300) to be read as an Integer (300) for the program not to crash):
CDate(<expr>): converts a string expression containing a valid date to Date.
CDbl(<expr>): converts an expression to Double. Input is a String.
CDec(<expr>): converts an expression to Decimal. Input is a String.
CInt(<expr>): Convers as Integer. Input is a String.
CStr(<expr>): Converts to String.


