Chapter 7

1.1 Overview
If you perform a task repeatedly in Microsoft Excel, you can automate the task with a macro. A
macro is a series of commands and functions that are storediancsoft Visual Basic module and

can be run whenever you need to perform the task. For example, if you often enter long text strings
in cells, you can create a macro to format those cells so that the text wraps.

1.2 Enable Developer Tab in Ribbon
1. Click theMicrosoft Office Button, and then clickExcel Options
2. Click Popular, and then select théhow Developertab in theRibbon check box, and press

[OK] to confirm.
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1.3 Record a Macro
1.3.1 Record a Macro using Macro Recorder
When you record a macro, Excel stores information about each step you take as you perform a

series of commands. You then run the macro to repeat, or play back, the commands. If you make a
mistake when you record the macro, corrections you make are alsdegcbisual Basic stores

each macro in a new module attached to a workbook.

1. SelectDevelopertab,Code Group,Record Macros

HLosHd&Q ¥ 9- =R Bookl - Microsoft Excel =@l 5
Home Insert Page Layout Formulas Data Review View Developer [~ @ o B I
s = B record Macro ,_:_'3' P ;l '_-,"j’ \P\Z & Properties I =P Import ﬁ
j == EUSE Relative References 5?;’3 ==aQr Ealli—] -L},J View Code E a Expansion Packs il 25-_-3
Visual Macros ) Add-Ins COM Insert Design ) Source . Document
Basic /4 Macro Security Add-Ins ~  Mode 8 RunDialog Panel
Code Add-Ins Controls XML Modify
Al - f &
A B 5 D E F G H I ] K L M N o} ?
o
2
2. Perform the following action ithe Record Macro dialog box.
Record Macro ed
Macra name:
Macrol
Shorkout key:
Chrl+ I
Skore macro in:
IThis Wiorkbook j
Description:
oK I Cancel |

In theRecord Macro dialog box enter a name in thdacro Name box
If you want to run the macro by pressing a keyboard shortcut key, enter a letter in the
Shortcut key box. The shortcut key will override any equivalent default Excel shortcut
keys while the workbook that contains the macro is open
In the Store macro in box, click the location where you want to store the macro. If you
want a macro to be available whenever you use Excel, sBletonal Macro
Workbook .
If you want to include a description of the macro, type it inDkscription box.
Click [OK] . If you want the macro to run relative to the position of the active cell, record
it using relative cell references. On tB®p Recordingtoolbar, clickRelative Reference
so that it is selected. Excel will continue to record macros with relative references until
you quit Excel or until you clicRelative Referenceagain, so that it is not selected.

3. Carry out the actions you want to record.

4. SelectView tab,Code Group,Stop Macro when finish the record.
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1.3.2 Create a macro using Visual Basic Editor
1. SelectDevelopertab,CodeGroup,Visual Basic
Select thdnsert C Module in theMicrosoft Visual Basic Editor.

3. Type or copy your code into the code window of the module.
4. If you want to run the macro from the module window, p[ES$.
5.  When you're finished editing, ck File C Close and Return to Microsoft Excel

i Microsoft visual Basic for Applications - 4.4 Introduction to ¥isual Basic.xls - [Module1 (Code)] _[=x]
i File Edit View Inset Format Debug Run Tools Adddns Window Help Type aquestion for help o & X

b @ EHFE S @ wi,con =

I(G eeeeee 1) j test

Bub testi)
MsgBox "This is only a test.”
End Sub
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1.4 Execute the Macro

The next time you need to flag a cell, you can run the macro. If you're going to use the macro
frequently, you can create a toolbar button for it, or assign a keystroke for it, or both.

1.4.1 Run your Macro Using the Tools Menu

1. Selectview tab,Code Group,Macros to call théMacro dialog box.

2. Click the name of your macro, and then clRkn.

Maco 2|
Macro name:
1= &l Run
eest 5|
Step Into |
Edit |
Create |
Delete |
options...
[~
Macros in: [All Open Workbooks j
Descripkion
Cancel |
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1.4.2 Create a Toolbar Button to Runs your Macro

1. Click the Microsoft Office Button, and then clidkxcel Options and in theQuick Access
Toolbar tab.

2. SelectMacros in theChoose command from

3. Select the macro you want to assign and presaddebutton, and then clicfOK] .

Excel Options 2|
General [{—\ _ . L
|| Customize the Quick Access Toolbar.
Formulas
Choaose commands from: Customize Quick Access Toolbar
Proofing IMacms ;I IFor all documents (default) ;I
Save
Language <Separators J»_, Mew
g,gg, SOLVERXLAMISOLVER.ADD .= Open
Advanced ,53,:_, SOLVERMLAMISOLVER.CHANGE H Save
4. test Quick Print
Customize Ribbon Hg:a . :
L Print Preview
Quick Access Toolbar )ff’ Spelling...
¥} Undo »
Add-Ins ™ Redo '
Trust Center = Fom..
=]
=]
Customizations: Reset ~ | i
™ show Quick Access Toolbar below the Ribbon Import/Export * | i
OK I Cancel
el

1.4.3 Assign a Keystroke to Run your Macro

1. Click the worksheet, and then sel®avelopertab,Code Group,Macro.

2. Select the name of your macro, and then dl@gtions].

3. Inthe Shortcut key box, type the key to use along {€@tH] button to run your macro.

1.5 Managing your Macros

After you record a macro, you can view the macro oodk the Visual Basic Editor to correct
errors or change what the macro does. For example, if you wanted theadpping macro to also

make the text bold, you could record another macro to make a cell bold and then copy the
instructions from that macro the textwrapping macro.

The Visual Basic Editor is a program designed to make writing and editing macro code easy for
beginners, and provides plenty of online Help. You don't have to learn how to program or use the
Visual Basic language to make simpleanges to your macros. With the Visual Basic Editor, you
can edit macros, copy macros from one module to another, copy macros between different
workbooks, and rename the modules that store the macros, or rename the macros.
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1.6

Introduction to Visual Basic Editor

1.6.1 Using the Visual Basic Editor

The Visual Basic Editor is a powerful tool that lets you extend the power and versatility of macros

beyond anything that can be done through recording alone.
1. Start Excel and open a new, blank workbook.

2. SelectDevelopertab,Code Group,Visual Basic

3. IntheProject window, doubleclick ThisWorkbook .
4. Enter this code into the code window:

sub test()

end sub

MsgBox "This is only a test."

5. Save the file and then selddte C Visual Basic Editor and close the workbook

4@ Microsoft Yisual Basic - 4.5 Introduction to Yisual Basic.xls - [Modulel {Code)]

% File Edit Wiew Insert Format Debug PRun  Tools  Add-Ins  wWindow Help

Ha-J@i=aH oo

o1 o mB BEY | B o

Project - YBAProject x|

I(General}

o E 8] .

-84 ¥BAProject (4.5 Introdur
=5 Microsoft Excel Objects
B Sheetl (Sheet1)

BH] Shest2 (Shestz)
B Sheet3 (Sheet3)
487 Thiswarkbook
=5 Modules

Sub test ()

M=sgBox "This is only a test.™

End Sub

6. SelectDevelopertab,Code Group,Macros in the Excel worksheet. Then select the previous

macro fitexto we created
Macro 21|
Macro name:
T | Rn |
] |
Step Inta |
Edit |
Create |
=l Delete |
Macros in: &)l Open Warkbaoks =l options...
Description

n

t he

Vi

7. PresqgRun] to execute the macro and a message box will be displayed..

Microsoft Ex x|

This iz only a test,

sual

Advanced Microsoft Excel @ Peter Lo 2016

Basi

c



Chapter 7

1.7 Macro Security
In Microsoft Office Excel, you can change the macro security settings to control which macros run
and under what circumstances when you open a workbook. For example, you might allow macros
to run based on whether they are digitally signed by a trusted developer.
1.7.1 Macro Security Settings and their Effects
The following list summarizes the various macro security settings. Under all settings, if antivirus
software that works with 2007 Microsoft Office system is installed and the workbook contains
macros, the workbook is suaed for known viruses before it is opened.
Disable all macros without notification Click this option if you don't trust macros. All
macros in documents and security alerts about macros are disabled. If there are documents that
contain unsigned macros thgu do trust, you can put those documents into a trusted location.
Documents in trusted locations are allowed to run without being checked by the Trust Center
security system.
Disable all macros with notification. This is the default setting. Click thaption if you want
macros to be disabled, but you want to get security alerts if there are macros present. This way,
you can choose when to enable those macros on a case by case basis.
Disable all macros except digitally signed macrog:his setting is thsame as the Disable all
macros with notification option, except that if the macro is digitally signed by a trusted
publisher, the macro can run if you have already trusted the publisher. If you have not trusted
the publisher, you are notified. That wayuyman choose to enable those signed macros or trust
the publisher. All unsigned macros are disabled without notification.
Enable all macros (not recommended, potentially dangerous code can rurllick this
option to allow all macros to run. Using this ts&d makes your computer vulnerable to
potentially malicious code and is not recommended.
Trust access to the VBA project object modelThis setting is for developers and is used to
deliberately lock out or allow programmatic access to the VBA object miodel any
Automation client. In other words, it provides a security option for code that is written to
automate an Office program and programmatically manipulate the VBA environment and
object model. This is a per user and per application setting, anesdmsuess by default. This
security option makes it more difficult for unauthorized programs to build-feplicating”
code that can harm engser systems. For any Automation client to be able to access the VBA
object model programmatically, the userming the code must explicitly grant access. To turn
on access, select the check box.
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1.7.2 Change Macro Security Settings
You can change macro security settings in the Trust Center, unless a system administrator in your
organization has changed the defaultisgstto prevent you from changing the settings.
1. On theDevelopertab, in theCodegroup, clickMacro Security.
2. In theMacro Settings category, undeMacro Settings click the option that you want. Any
changes that you make in the Macro Settings categdgyael apply only to Excel and do not
affect any other Microsoft Office program.
21|

Trusted Publishers

Macro Settings

Trusted Locations
" Disable all macros without notification
Trusted Documents o Disable all macros with notification

Add-ins ¢~ Disable all macros except digitally signed macros

[ Enable all macros [not recommended; potentially dangerous code can runj
ActiveX Settings

Macre Seitings Developer Macro Settings

Protected View [T Trust access to the WBA project object model
Message Bar
External Content
File Block Settings

Privacy Options

OK I Cancel
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2. Working with Excel VBA Control

2.1 Overview
The main objects used to help a person interact with the computer are Windows controls. There are

two main ways you can accefizese objects when working with Microsoft Excel. If you are
working in Microsoft Excel, you can add or position some Windows controls on the document. To
do that, on the Ribbon, click Developer. In the Control section, click Insert.

(]| =l 53 Bookl I Microsoft Exceliil —
g Home Insert Page Layout Formulas Data Review View Developer
Record Macro L R - % Properties : A Import
== & B S| I B S e @),
=a E Use Relative References N By Q,J View Code 4= Expansion Packs =) —
Visual Macros _ Add-Ins  COM Insert _ source . Document
Basic A Macro Security Add-Ins - # Run Dialog i Panel
Code Add-Ins Form Controls XML Modify
Al - i =~ gEEeE
vz a8 1
A B C D g |L14 3 abl H I J K L M
|:I ActiveX Controls
= &
= wBV R 8

s AdR%

W R | e

This would display th list of controls available in Microsoft Excel. The controls appear in two
sections: Form Controls and ActiveX Controls. If you are working on a spreadsheet in Microsoft
Excel, you should use only the controls in the ActiveX Controls section. If youaieng on a

form in Microsoft Visual Basic, a Toolbox equipped with various controls will appear.

2.2 Using Additional Objects

The Developer tab of the Ribbon in Microsoft Excel provides the most regularly used controls.
These controls are enough for any ndrsf@eadsheet you are developing. Besides these objects,
other controls are left out but are still available. To use one or more of these left out controls, in the
Controls section of the Ribbon, click Insert and click the More Controls buftos.wouldopen

the More Controls dialog box. You can scroll up and down in the window to locate the desired
control. If you see a control you want to use, click it and ¢l@kK].

Formulas Drata Review View Creveloper
o E‘J), 5 Properties Ej g Import More Controls D
Syt | A
x| o G view Code 2 Expansion Packs ] Expart

Insert |Design Saource ( i
+~ | Mode 7 Run Dialog ‘@3 Refresh Data E

- 1<) VideoSoft FlexArray Control
ML
FOE Cont;ojls 1<) VideoSoft FlexString Control
[|=Er sme
T Ae 8 abl EH EE
[ = < cxlfoememd]| = G H

| J Adobe POF Reader
ActiveX Controls
i APOGridContrel Control
=BV ER g . .
Apple QuickTime Control 2.0

= 3] = |43
M AtlBrCon Class

AB4Editor R.3 Control

More Controls Behavior Object
Insert a contral from the set of ButtonBar Class i
controls available on this
computer, Register Custom... | [ oK ] | Cancel
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2.3 Form Controls
Form controls are the original controls that are compatible @athier versions of Excel, starting

with Excel version 5.0. Form controls are also designed for use on XLM macro sheets. You use
Form controls when you want to easily reference and interact with cell data without using VBA
code, and when you want to addntols to chart sheets. For example, after you add a list box
control to a worksheet and linking it to a cell, you can return a numeric value for the current
position of the selected item in the control. You can then use that numeric value in conjuitbtion w
the INDEX function to select different items from the list.

You can also run macros by using Form controls. You can attach an existing macro to a control, or
write or record a new macro. When a user of the form clicks the control, the control rovectoe
However, these controls cannot be added to UserForms, used to control events, or modified to run
Web scripts on Web pages.

Icon | Name Example Description
Label Labels Identifies the purpose of a cell or text box, or displ
FHOMNES descriptive text (such astles, captions, pictures) or brie
Hame: instructions.
Cell:
Work:
[ Group Your age: Groups related controls into one visual unit in a rectangle
box (" 20 or younger an optional label. Typically, option buttons, check boxes
(" 21 ko 40
closely related contents are grouped.
(% 41 to 50 y group
(161 or older
Button Runs a macrs¢hat performs an action when a user clicks i
Calculate button is also referred to as a push button.

Check Credit

L

Check Tell me about: Turns on or off a value that indicates an opposite
Box [ Europe unambiguous choice. You can select more than one chec
ol e et on a worksheet or in a group baxcheck box can have one
[+ South Ametica
™ Morth America three states: selected (turned on), cleared (turned off),
ﬁ””ca mixed, meaning a combination of on and off states (as
Russia

multiple selection).
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Option Allows a single choice within a limited set of mutua
Button PEVIETES exclusivechoices; an option button is usually contained i

(" Check enclosed .
group box or a frame. An option button can have one of t
QU ey states: selected (turned on), cleared (turned off), and m
meaning a combination of on and off states (as in a mul
selection). An opbn button is also referred to as a ra

button.

List BoX | Select flavar: Displays a list of one or more items of text from which a (

Chocolate
Strawberry
Vanilla
Pecan
PEZ]

Fudge

can choose. Use a list box for displaying large number
choices that vary in number or content. There are three

of list boxes:

A singleselection list box enables only one choice. In

case, a list box resembles a group of option buttons, e
that a list box can handle a large number of items n
efficiently.
A multiple-selection list box enables either one choice
contiguous (adjacent) choices.
An extendeekelection list box enables one choice, contigu
choices, and noncontiguous (or disjointed) choices.

Combo

Box

|Select Flawar: |

Pecan | :

Chocolate ~
Strawhberry

Yanilla

PE&]

Fudge

Raspberry

Mink bt

Combines a text box with a list box to create a eltopn list
box. A combo box is moreompact than a list box but requir
the user to click the down arrow to display the list of ite
Use a combo box to enable a user to either type an en
choose only one item from the list. The control displays
current value in the text box, regéess of how that value
entered.

Scroll Bar

Interest rate: 8.90%
< >
Seroll to adjust rate

Scrolls through a range of values when you click the s
arrows or drag the scroll box. In addition, you can m
through a page (a preset interval) of values by clicking
area between the scrdibox and either of the scroll arrow
Typically, a user can also type a text value directly intg
associated cell or text box.

2l | Spin
Button

Age:

Increases or decreases a value, such as a number incr
time, or date. To increase the value, click theanpw; to
decrease the value, click the down arrow. Typically, a use
also type a text value directly into an associated cell or
box.
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2.4 ActiveX controls

ActiveX controls can be used on worksheet forms, with or without the use of VBA code, and on
VBA UserForms. In general, use ActiveX controls when you need more flexible design
requirements than those provided by Form controls. ActiveX controls have ggtpngperties that

you can use to customize their appearance, behavior, fonts, and other characteristics.

You can also control different events that occur when an ActiveX control is interacted with. For
example, you can perform different actions, dependimgvhich choice a user selects from a list
box control, or you can query a database to refill a combo box with items when a user clicks a
button. You can also write macros that respond to events associated with ActiveX controls. When a
user of the form iteracts with the control, your VBA code then runs to process any events that
occur for that control.

Your computer also contains many ActiveX controls that were installed by Excel and other
programs, such as Calendar Control 12.0 and Windows Media Player

Icon | Name Example Description

Check Box ol e Sheuts Turns on or off a value that indicates an opposite
v Europe unambiguous choice. You can select more than one ¢
[ FarEast box at a time on a worksheet or in a group box. A ch
[ South America box can have one of three states: sele¢tathed on),
:E Morth America cleared (turned off), and mixed, meaning a combinatio

Afica . . .

v | Russia on and off states (as in a multiple selection).

[abl Text Box S Enables you to, in a rectangular box, view, type, or edit

PHONES or data that is bound to a cell. A text box can also |
static text field that presents readly information.
Home: | P y

Cell: |
WWark: |

Button A command button is also referred to as a push button.

Command Runs a macro that performs an action when a user clic

Option Payment: Allows a single choice within a limited set ofutually
Button ~ Bill me later exclusive choices usually contained in a group box
_______________________ frame. An option button can have one of three sta

o Check ,

Fen:;:nsed selected (turned on), cleared (turned off), and mi

meaning a combination of on and off states (as i
multiple selection). An optionuiton is also referred to as
radio button.
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List Box Select flavor: Displays a list of one or more items of text from whic
Q) Pepermint user can choose. Use a list box for displaying g
Q) chocolate . .
O Straubery numbers of choices that vary in number or content. T
O vanilla are three types of listoxes:
O] Pecan | A single-selection list box enables only one choice
g Eﬁ:;le this case, a list box resembles a group of op
(O Raspberry buttons, except that a list box can handle a I
O it number of items more efficiently.
A multiple selection list box enables either one chc
JR1 I or contiguous (adjacent) choices.
An extendeekelection list box enables one choi
contiguous choices, and noncontiguous (or disjoin
choices.
Combo BoX | |cojact flavar: Combines a text box with a list box to create a elfown
Strawherrﬂj list box. A combo box is more compab@an a list box, bu
Chocolata - requires the user to click the down arrow to display the
T of items. Use to allow a user to either type an entry
Pecan choose only one item from the list. The control displays
EEEL;E current value in the text box, regardless of how Vadte
Raspberry | is entered.
Mint -
Toggle Indicates a state, such as Yes/No, or a mode, suc
button Hide Details On/Off. The button alternates between an enabled
disabled state when it is clicked.
| Hide Details
Al Spin Button Increases or decreases a value, such as a nu
Age: incrementtime, or date. To increase the value, click the
E g arrow; to decrease the value, click the down arr
Typically, a user can also type a text value into
associated cell or text box.
Scroll Bar Scrolls through a range of values when you click thells

arrows or drag the scroll box. In addition, you can m
through a page (a preset interval) of values by clicking
area between the scroll box and either of the scroll arr
Typically, a user can also type a text value directly intc
associatedell or text box.
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Label Labels Identifies the purpose of a cell or text box, displ
PHONES descriptive text (such as titles, captions, pictures)
— provides brief instructions.
cel|
i) Image Embeds a picture, such as a bitmap, JPEG, or GIF.
Frame Tour age: A rectangular object with an optional label that gro
Control ) 20 or younger related controls into one visual unit. Typically, opti
O 21t 40 buttons, check boxes, or closely related contents
QO a1 o 60 grouped in a frame control.
O Note: The ActiveX frame control is not available in
ActiveXControls section of the Insert command. Howe
you can add the control from the More Controls dialog
by selecting Microsoft Forms 2.0 Frame.
o More Displays a list of additional ActiveX controls available
Controls your computer that you can atlila custom form, such &
Calendar Control 12.0 and Windows Media Player.
can also register a custom control in this dialog box.
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3. Programming Variables

3.1 Variables

3.1.1 Declare and Assign Variables
In computer programmingjou use a variable to store things in memspythat you can retrieve
them laterfor manipulation Variables have a name and a data typ&BA you candeclareand set
up your variable with key worBim.

Dim MyNumber As Integer
This code sets up a valkbke with the name MyNumber. The type of variable is an integer. The Dim
keyword goes at the start, and tells the programme to set up a variable of this name and type.
However, there's nothing stored inside of the MyNumber varidlBA has just allocatedhe
memory at this point. To store something inside of a variable, you use the equal sign (=), also
known as the assignment operator. To store a value of 10, say, inside of the variable called
MyNumber, you do it like this:

MyNumber = 10
The above line reaq "Assign a value of 10 to the variable called MyNumber". So the name of your
variable comes first, then the equal sign. After the equal sign you type the value that you want to
store inside of your variable.

3.1.2 Common Data Type

Data Type | Bytes Used Range of Values

Boolean 2 True or False

Integer 2 -32,768 to 32767

Long 4 -2,147,483,648 to 2,147,483,647

Single 4 -3.402823E38 to 1.401298E45

Double 8 -1.79769313486232E308 to -4.94065645841247E-324,
4.94065645841247E-324 to 1.79769313486232E308

Currency 8 -922,337,203,685,477.5808 to 922,337,203,685,477.5807

Date 8 1 January 1000 to 31 December 9999

String Varies according to the number of characters (1 per
character)

3.1.3 Variable Names

You can call your variable anything you like with the following guideline:
Cannot start a variable name with a number

Cannot have spaces in your variable names, or full stops (periods)
Cannot use any of the following characters: !, %, ?, #, $

Variable nane must be less than 255 characters

= =2 =2 =2
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Examples of valid and invalid variable names

Valid Name Invalid Name
My_Car My.Car (. is not acceptable)
ThisYear 1NewBoy (Cannot start with number)
Long_Name_Can_beUSE He&HisFather (& is not acceptable)
Group88 Student ID (Spacing not allowed)
3.2 Array

An array is a way to store more than one value under the sameTaraly difference between
declaring a variable to be an array and declaring an ordinary variable is the round brackets after the
variable nameAn array looks like this when it is declared:

Dim MyArray( 3) As Integer
The variable name is MyArray. A pair of round brackets follows the variable name. VBA takes this
to mean that you want to set up an array. The number of values you want to store using yo
variable name is typed between the round brackets. However, one important point to bear in mind is
that the first position in the array is 0. So the above array can actuallg haldes, 0 t®. To place
a value in an array position you do it likeshi

MyArray(0) =10

MyArray(1) =20

MyArray(2) =30
In the code above, array position 0 has a value of 10, array position 1 has a value of 20, and so on.
To getback avaluefrom array, it's just like any other variable: put it on the right of an equal sign:

ArrayValue = MyArray(1)
Notice that you still need the round brackets with a position number between them. The line above
will store whatever value is at position 1 in theagrnto the variable to the left of the equal sign.

3.2.1 Example

Sub VariableDemo ()

Dim varl As String
Dim ArrayDemo( 2) As Integer

varl = "Hello World"
ArrayDemo(0)=1 O
ArrayDemo(1)=2 O

Worksheets(1).Range("Al").Value = varl

Worksheets(1).Range("B1").Value = ArrayDemo(0)

Worksheets(1).Range("B2").Value = ArrayDemo(1)
End Sub
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X9 I= VBA SourceCodexlsm - Microsoft Excel
File Home  Insert  Pagelayout  Formulas  Data  Review  View | Developer
= ¥ Record Macro ‘.ﬁ} = & & Properties j ¥ Map Propertie
: § B QI B .
se Relative References &l View Code & Expa ad
Visual Macros AddIns COM Insert Design ource .
Basi /iy Macro Security Add-In +  Mode f RunDialog Ref
Code Add-Ins Controls
RACS - £ )
1 2 B 4 &5 6 8 9 -
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3.3 Option Explicit

The use of Option Explicit is to help us to track errors in the usage of vanables within a
program code. Option Explicit forces the programmer to declare all the variables using the Dim
keyword. When Option Explicit is included in the program code, we have to declare all variables

with the Dim keyword. Any variable not declaredvaongly typed will cause the program to popup

the AVariable not definedd error message. We
continue to run.
3.3.1 Example
Compile Error wild.l be prompted i Option&kxpictabl| e ha
Option Explicit
Sub OptionExplicit Demd)

Dim varl As String

var2 = varl
End Sub

5 Microsoft Visual Basic for Applications - VBA_SourceCode.xdsm [running] - [ThisWorkbook (Code)]

@. File Edit View Inset Format Debug Bun  Tools Add-Ins  Window Help

EE-d o BR e b0 @ B ¥ EFW 4 @ Ln3 Colls B
Project - VEAProject x| |(General) =
235 4 Option Explicit - 3

id
Microsoft Visual Basic for Applicati... M

=8 VBAProject (VBA_St
=5 Microsoft Excel Obj
Sheetl (Sheetl
Sheet2 (Sheet:
Sheet3 (Sheet:
----- 3] ThiswWorkbook

Sub OptionExplicitDemo()
Dim warl hs String

Compile erron

End Sub e
Variable not defined

Advanced Microsoft Excel @ Peter Lo 2016

1€



Chapter 7

4. Arithmetic Operation

4.1 Overview
When you store numbers inside of variables, one of the things you can do with them is
mathematical calculation$he arithmetic precedence is as follow:

é Operator Operation Precedence number )
A exponentiation {raises a number to a power) 1
- negation 2
* 1 multiplication and division 3
\ integer division 4
Mod modulus 5
q +,— addition and subtraction 6 )
4.2 Addition

In programing languages, taeditionsign is theplus(+).
Sub Add_Numbers ()

Dim Number_1 As Integer

Dim Number_2 As Integer

Number_1 =10
Number_2 =20

Worksheets(1).Range("Al").Value = "Addition Answer"
Worksheets(1).Range("B1").Value = Number_1 + Number_2
End Sub

4.3 Subtraction
In the VBA programming language, the minus sighig used to subtract one value from another.

Again, you can use actual values, values stored in variables, or a combination of the two.
Sub Subtract _Numbers ()

Dim Number_1 As Integer

Dim Number_2 As In  teger

Number_1 =10

Number_2 =20

Worksheets(1).Range("A2 ").Value =" Subtract  Answer"

Worksheets(1).Range("B2 ").Value = Number_1 - Number_2
End Sub
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4.4 Multiplication
In programing languages, the multiplication sign is the asterisk (*). So if youtevemiltiply 10 by
5in VBA you could do it like this:
Sub Multiply_Numbers ()

Dim Number_1 As Integer

Dim Number_2 As Integer

Number_1 =10
Number_2=5

Worksheets(1).Range("A3").Value = "Multiplication Answer"
Worksheets(1).Range("B3").Value = Number_1 * Number_2
End Sub

4.5 Division
The symbol to use when you want to divide numbers is the forward slash (/).
Sub Divide _Numbers ()

Dim Number_1 As Integer

Dim Number_2 As Integer

Number_1 =10

Number_2=5

Worksheets(1).Range("A4").Value = "Division Answer"

Worksheets(1).Range("'B4").Value = Number_1 / Number_2
End Sub

4.6 Example

Hid o~ 2 (=] jeti)
m Home  Insert  Pagelayout  Formulas a @@ =
in:] FRecard M & =] Emport ¢ﬁ
= 552 B us i o =g Packs =
Visual Macros - Add-Ir com Insert ource o Document it
B A Add - Mode 1 Run Dialog Panel
Add-Ins Controls XML Modify
R11C6 - b -
1 2 3 4 5 6 7 8 N
i 1 Addition Answer 30
| 2 Subtract Answer -10
| 3 Multiplication Answer 50
| 4 Division Answer 2
L -
5 =
I
| ©
N7
| s
[l U
|
10
I 11 | |
12
13
14 2
H 4 » M| Sheetl ~Sheet2 ~'Sheet3 ~©J [« L] 1 30}
Ready | 73 | |[EEm 1se (o) ) )
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Chapter 7

5. The Selection Structure

5.1 Overview
Also called thedecision sructure,makes a decision and then takes appropriate action based on that
decision.

rue Fals
Condition 1 Condition 2 I Condition 3 Condition 4

Action 1 Action 2

Action 1 Action 2 Action 3 Action 4

B 0 1 1
D 4 \ 4

5.2 If Statement
To effectively control the program flow, we shall use the If...Then...Else statement together with the

conditional operators and logical operators. The general formtitefstatement is as follows:
If conditionl Then

Statementl

Elself  condition2 Then
Statement2

Else
Statement3

End If

* Any If...Then...Else statement must end with End If. Sometime it is not necessary to use Else.

5.2.1 Relational Operators

Relational Operator Meaning Example Resulting Condition
1 = Lqual to 8=28 True
2 <> Not equal to 6<>6 False
3 > Greater than 7>9 False
4 < Less than 4<6 True
5 >= Greater than or equal to 3>=3 True
6 <= Less than or equal to 7<=5 False
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5.2.2 Logical Operators

Logical Operator Order

Not Highest Precedence
And Next Precedence
Or Last Precedence

5.2.3 Order of Operation
The order of operations for evaluatiBgolean expressions is:
1. Arithmetic Operators
1 Parenthesis
1 Exponentiation
1 Division and multiplication
1 Addition and subtraction
2. Relational Operators
3. Logical Operators

T Not
T And
T Or

5.2.4 Example

Sub IfThenElseDemo( )

If Weekday(Now(), 2) = 6 Or Weekday(Now(), 2) = 7 Then
MsgBox ("Enjoy your Weekend!")
Else
MsgBox ("Work hard!")
End If
End Sub

Microsoft Excel I& Microsoft Excel Iﬁ

Enjoy your Weekend! Waork hard!
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5.3 Select Case......... End Select

Normally it is sufficient to use the conditional statement If....Then....Else for multiple options or
selectionsprograms. However, if there are too many different cases, the If...Then...Else structure
could become too bulky and difficult to debug if problems arise. Fortunately, Visual Basic provides
End Select decision

another way to handle complex multiple choice cases, that isetbet £ase.....

structure. The general format of a Select Case...End Select structure is as follow:

Select Case  variable

Case Valuel
Statementl

Case Value2 To Value3
Statement2

Case Else

Statement3

End Select

5.3.1 Example

Sub SelectCaseDemo()
Select Case Weekday(Now(), 2)
Case 7
MsgBox ("Happy Sunday")
Case1To2
MsgBox ("Enjoy your Excel Class")
Case Else
MsgBox ("Play Hard Summer")
End Select
End Sub

Microsoft Excel Iél Microsoft Excel

S0

-

===

Microsoft Excel

Happy Sunday Enjoy your Excel Class

Play Hard Summer
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6. The lteration Structure

6.1 Overview
Directs computer to repeat one or more instructions until some condition is met. Also referred to as
a Loop, Repeating or Iteration

b 4

h

Action

True
V True
Action >

6.2 DoéélLoop
There are four ways you can use the Do Lasghown below:

Do While ... Loop | The Do While ... Loop evaluates the condition, and | Do While condition
if the condition is true, then it evaluatesthe statements
statements following the condition. When it has
finished doing this, it evaluates the condition again
and if the conditionis true, it evaluates the
statements again. It continues repeating this
processuntil the conditionis false.

Loop

Do Until ... Loop | The Do Until ... Loopis similarto the Do While ... Do Until condition
Loop exceptit keeps evaluating the statements statements

until the condition is true rather than while it is true. Loop

Do ... LoopWhile | The Do ... Loop While evaluates the statements Do
only once. It then evaluates the condition, and if statements
the condition is true, evaluatesthe statements
again. This process continues until the condition is
false.

Loop While condiition

Do... Loop Until | Similarto Do ... Loop While exceptthat it Do
evaluates the statements until the condition is true. statements

Loop Until condition
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6.2.1 Pre Test Loops
A loop is one of the most important structures in programming. Used to repeat a sequence of
statements a number of times. The Do loop repeats a sequence of statements either as long as o

until a certain condition iBue.

Is the
condition
true?

No

Do While condition is true Execute
Processing step(s) Stati?mfents
Loop within
the loop

]

Y

Execute
statements
that follow

the loop

Consider the following example:

Dim intScore As Integer = 0

Do While intScore < 5
intScore += 1

Loop

We find that the condition is checked 6 times and 5 execution in the loop.

Loop Iteration Value of intScore Result of Condition Tested
1 intScore = 0 True
2 intScore = 1 True
3 intScore = 2 True
4 intScore = 3 True
5 intScore = 4 True
6 intScore = 5 False
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6.2.1.1 Do While Loop Example
Five times is executed in the Do Whileop.

Sub DoWhileLoop()

Dim counter As Integer

counter =0

Do While counter <5

counter = counter +1
Cells( counter , 1).Value = counter
Loop
End Sub
- — —
X9~ - = VBA_SourceCodexlsm - Microsoft Excel
File Home Insert Page Layout Formulas Data Review View Developer
=== [ERecord Macro =l &l b7 [P Properties E T Map Properties  Ein
= | o ST
=l =3 [ Use Relative References =g == Gl View Code 3 Expansion Packs 5] Ex
Visual Macros Add-Ins  COM Insert Design Seurce . -
Basic A0, Macro Security Add-Ins - Mode 8 Run Dialog § Refresh Data
Code Add-Ins Controls XML
RICS - o

1 2 S 4 5

L ¥ R N R

I WM

6.2.1.2 Do Until Loop Example

No execution in Do Until Loop because the condition is match when enter.

Sub DoUntilLoop()

Dim counter As Integer

counter =0

Do Until counter <5

counter = counter +1
Cells( counter , 1).Value = counter
Loop
End Sub
r —
FA™ R = VBA_SourceCodexlsm - Microsoft Excel
Home Insert Page Layout Formulas Data Review View Developer
ﬁ = P Record Macro = ‘ﬁ] M” [&F Properties E T Map Properties [5f Impor
g 3 (o) =) :
=l =Q [E5] Use Relative References d k=) Gl view Code ‘& Expansion Packs [} Expo
Visual Macros AddIns COM Insert Design Source o, - o
Basic £\ Macro Security Add-Ins «~  Mode 1 RunDialog Refresh Data
Code Add-Ins Controls XML
RIC1 - F
1 2 3 < 3 6

B W N
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6.2.2 Post Test Loop

A Do statement precedes the sequence of statements, and a Loop statement follows theadequence
statement s. The condition, preceded by either
word fAiDoo or the word 0L oo pidoops Ba neceaenc YBiallows o a
for the use of either the While keyword or the Until keysvat the top or the bottom of a loop.

v
Execute
statements
within
the loop

Do
statement(s)
Loop Until condition is true No

Is the
condition
true?

Execute
statements

that follow
the loop
Consider the following example:
22 Dim intScore As Integer = 0
23 Do
24 intScore = intScore + 1
25 Loop While intScore < §

We find that the condition iexecuted times in the loop.

Loop Value of intScore at Value of intScore Result of
Iteration Start of the Loop When Checked Condition Tested
1 intScore = 0 intScore = 1 True

2 intScore = 1 intScore = 2 True

3 intScore = 2 intScore = 3 True

4 intScore = 3 intScore = 4 True

5 intScore = 4 intScore = 5 False
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6.2.2.1 Do Loop While Example
Five times is executed in the DoopWhile.
Sub DoLoopWhile ()

Dim counter As Integer

counter =0

Do
Cells( counter , 1).Value = counter
counter = counter +1

Loop While  counter <5

End Sub

6.2.2.2 Do Loop Until Example
One times is executed in the Do Loop Unitil.
Sub DoLoopUntil()

Dim counter As Integer

counter =0
Do

counter = counter +1

Cells( counter , 1).Value = counter
Loop Until counter <5

End Sub
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