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	Professor Munson



	Topic 1

VBA Programming in Excel for
Decision Support Systems

(Set 4—Workbooks & Worksheets, Arrays, Calling Subs & Passing Arguments, Global vs. Local Variables)






 “Arrays increase this [looping] power tremendously, especially when processing lists in some way.” 

Albright, S. Christian, VBA for Modelers, 5th Ed., Cengage Learning, 2016, p. 199

Working with Workbooks

All open workbooks are contained in the Workbooks collection. Any member can be specified with its name:
 	Ex: Workbooks(“Cougs.xlsm”)

Opening a Workbook
To open a workbook, use the Open method and type out the full path (note both the colon and equals sign with no spacing after Filename):
	Ex: Workbooks.Open Filename:=“C:\My Documents\Cougs.xlsm”

Closing a Workbook
To close a workbook, use the Close method:
	Workbooks(“Cougs.xlsm”).Close

Name Display
To display the name of the active workbook:
Ex: ActiveWorkbook.Name


Saving a Workbook
To save using the current name and format, use the Save method:
	Ex: ActiveWorkbook.Save

To save using a new name and format, use the  SaveAs method:
	Ex: ActiveWorkbook.SaveAs Filename:= “C:\College\Cougs.xlsm”, _ 
			FileFormat:=xlOpenXMLWorkbook	

		File Formats
		.xls   	xlWorkbookNormal
		.xlsx   	xlOpenXMLWorkbook
		.xlsm	xlOpenXMLWorkbookMacroEnabled

Locating a Workbook Path
VBA uses the ThisWorkbook object (as opposed to the ActiveWorkbook object) to refer to the workbook that contains the VBA code itself. To save a file in the same folder as the workbook containing the VBA code:
	Ex: ActiveWorkbook.SaveAs _ 
Filename:= ThisWorkbook.Path & “\Cougs.xlsm”, _
FileFormat:=xlOpenXMLWorkbookMacroEnabled

You can also open a workbook in the same hard drive folder by using ThisWorkbook.Path property.

Working with Worksheets

The worksheets of a workbook are contained in the Worksheets collection. Any member can be specified with its name:
 	Ex: Worksheets(“WSU”)

The preceding example applies to the active workbook. To access a sheet from a different (open) workbook:
	Ex: Workbooks(“Cougs.xlsm”).Worksheets(“WSU”)

Counting
To count the number of worksheets:
	Ex: Worksheets.Count

Adding a Worksheet
To create a new worksheet in the workbook:
	Ex: 	Worksheets.Add
			ActiveSheet.Name = “CougsRule”

Having a Button Send User to a Specific Sheet 
	Sub GoToLists()
		Worksheets(“Lists”).Activate
	End Sub

Looping through the Worksheets
You can loop through all worksheets in a workbook and do the same thing to each:
	Ex:	Dim ws As Worksheet
			For  Each ws in Worksheets
				[statements]
			Next

Referring to Sheets by Number Instead of Name
Worksheets can be referenced based on their relative sequence in the list of sheets:
	Ex: Worksheets(3)   [refers to the 3rd worksheet]

Copying Worksheets
You can copy a sheet and place it anywhere in the list of sheets (using either After or Before). The following example copies the fourth worksheet to a new sheet and places the new sheet at the very end of the list of sheets:
	Ex: Worksheets(4).Copy after:=Worksheets(Worksheets.Count)

Alphabetizing the Sheets
Example 8.8 (“Worksheets.xlsm”) shows one way to rearrange the sheets in alphabetical order.

Arrays

Arrays are lists, where each member of the list corresponds to a consecutive index number. Arrays are usually one-dimensional (one list), but they can be multi-dimensional (e.g., a 
2-dimensional array can represent a table). Arrays often work very well when looping (the ever-changing index value of the loop can refer to an associated entry in the array). 

Warning: VBA uses a default value of 0 for the first entry in a list. To change that, type:
Option Base 1
at the top of the module (before any SUBs) just under the Option Explicit line.

Declaring Arrays
Arrays must be declared just like variables (and they work in code very much like variables). 

You must not only declare the type of array, but also the size of the array (number of elements).
Ex: Dim employee(100) As String

If you don’t yet know the size of an array, declare it with open parenthesis first and the use the Redim command later to fix (or modify) the size. If you wish to modify the size but wish to retain all entries in the current version of the array, use the Preserve command.

	Ex: 	Dim teams() As String
			Dim nteams As Integer
			nteams = InputBox(“How many teams are in the conference?”)
			Redim teams(nteams)
	
	Ex:	Dim PAC10() As String
			Redim PAC10(10)
			Dim i As Integer
			For i = 1 to 10
	PAC10(i) = Range(“A1”).Offset(i,0).Value
			Next
			Redim Preserve PAC10(12)
			PAC10(11) = “Colorado”
			PAC10(12) = “Utah”




Useful Array Examples from the Book
· Example 9.1—Like using the VLOOKUP function in Excel (“Transactions Finished.xlsm”)

· Example 9.2—Aggregating multiple entries (of each product) (“Product Sales.xlsm”)

· [bookmark: _GoBack]Example 9.4—Merging Lists (“Merging Lists.xlsm”)
Sub Control

Subs can “call” other subs and pass arguments back and forth. This is very useful for modularizing programs, which makes it easier to use certain modules in completely different programs.

Calling Subs
To call (run) another sub, use the Call command. Once finished, control will return to the original Sub.
	Ex: 	Sub Main()
				Call CalcCost
				MsgBox “I’m finished!”
			End Sub

Global vs. Local Variables
A variable defined within a Sub is “local” (otherwise known as “Private”), that is, it is only recognized within that particular Sub. To have a variable be recognized in multiple Subs, it should be defined as “global,” otherwise known as “Public”. To define a variable as global, define it at the top of the module, before any Subs. If preceded with the word Public, the variable will apply to all modules in the entire project. Note: A local variable overrides a global variable.


Passing Arguments
You can send (“pass”) an input (or inputs) to a called Sub. The called Sub must be written in a form ready to receive the input(s) (similar to a function). Note that the names being passed do not have to match the names being received, but the variables must match in number, type, and order.

	Ex:	Sub Main()
Dim name As String
				Dim no As Long
				name = “Mary”
				no = 150
				Call Message(name, no)
			End Sub
	
			Sub Message(iname As String, ino As Long)
				MsgBox iname & “ has the number “ & ino & “.”
			End Sub

Passing Options
To pass a value but retain the original value no matter what happens in the called Sub, use ByVal in the called Sub:
	Ex: Sub Message(ByVal iname As String, ino As Integer)
	[In this example, the original iname is retained, but ino may be changed by the called Message Sub.]

Passing Arrays
You can pass arrays similar to passing variables:
	Ex:	Sub Main()
			Dim i As Long
			Dim no(10) As Long
			For i = 1 to 10
				no(i) = 20*i
			Next
			Call Message(no)
		End Sub
	
		Sub Message(no() As Long)
			Dim numberOfno As Long
			numberOfno = UBound(no)
			MsgBox “There are ” & numberOfno & “ entries in our list.”
		End Sub
	[Note: UBound gives the largest index in the array.]

Running a Sub When a Workbook Opens
Use a Private Sub called Workbook_Open saved under the “ThisWorkbook” item in Project Explorer to have code automatically run when the file is opened. .For example, to ensure that the file always opens in a specific worksheet called “Explanation”:
	Ex:	Private Sub Workbook_Open()
				Worksheets(“Explanation”).Activate
			End Sub
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