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Overview

WHY

Why does this book exist? | wrote this book to hopefully provide a hiasbduction tolearning to
program using Visual Basic for Applications (VBA
attempted to provide a balance of basiegoamming concepts and goodgramming practices. Along

t he way concepts are presented that often fall i n
these concepts are fiadvancedod i n thathemtatharihk es mc

they are taught as part of that basic teaching they are no more difficult to learn than anything else in the
language.

The goal is not to make you &howing of all things VBA in Excel, but rather to try to give you a basis

for understandig what VBA for Excel is capable of, helping you put code samples you obtain from a
variety of sources to work for you, to learn how to modify and adapt recorded macros to make them more
generic and useful to you, and to encourage you to learn more hbdamnguage so that you can take full
advantage of the worlds #1 spreadsheet application.

WHAT

What is taught in this book? The basic elements of VBA coding are covered and hopefully taught in it.
The First Edition will pretty much just cover what | déeito cover. If anyone has specific things that
they feel would be beneficial to the budding VBA programmer, | will certainly entertain the idea of
including them in later revisions to it. You can send such suggestiaas email to:
HelpFrom@JLathamsite.com

The difficulty in presenting this type of material is that teaching VBA coding requires knowledge of many
things that have intelependece on one another. This int@ependence can be an actual physical
dependence, but more often it is a dependence based on the knowledge of many different elements of the
programming environment: the syntax or command structure for instructions; a knewdédte
Afobjectsd in the application and their attribute:
(methods), along with many other things. By necessity some things must be taught before others in order

to build from a basic understanding imore complex understanding as the studies continue. In discussing

some of the basics, more advanced concepts may be used in the process and the reader must accept those
asyetunexpl ained concepts and pi eces atitudmnfol aywhileen f ai t
Since this is anntroductionto VBA for Excel, many details of many subjects and areas are left to be
discovered by the student on their own through experience, further study and examples from other sources

in the future.

WHO

Thisbook is for anyone desiring to learn how to extend the functionalitysefliiness of Excel through
added capabilities often only available through VBA.

How
You will learn tobeginprogranming in Excel VBA by reading through this book and you will useryou
copy of Excel to 6follow alongd and create proced

ANTICIPATED USERSKILL REQUIREMENTS

This book isdesigned to be used Hyosewith the Excel® knowledgeypical oft h@&veragé of f i ce use
This means that the user is exfed to be familiar with general Excel® features and functions such as the

use of menu and icon toolbars, selecting worksheets and cedlsting simple formulas in cells,
6navigatingodé within Excel theExcal®appliaatprandiErcgl® cremtadv i ng a
workbooks (.xIs files).

Overview and Copyrights Page iv
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All rights are reserved. Readexre granted permission to make copies for their personal or educational
useand even corporate/commercial ubait in no instance may the documentportion or portions
thereof be used as part of or as the totality of any package that is distributedidegbfor profit or other
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http://www.jlathamsite.com/LearningPage.htm
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What is VBA?

Visual Basic for Applications (VBA) is an extensible programming language that is made up of a
core set of commands and extended on aapplication basis to be able to work directly with
objects in that application. This means that VBA for Excel knows about things like workbooks,
worksheets, cells and charsd more;while VBA for Access knows about tables, queries,
reports and data entry fos, among other things. The core can even be licensed for u&e by 3
party companies to permitto be used with their application(s). This was the case with Visio
before Microsoft bought the product for use under their banner.

VBA can probably be bestescribed as an objebased (but not a true object oriented) language
that i s event driven. Letds |l ook at the even

VBA: AN EVENT DRIVEN L ANGUAGE

Event driven means that nothing happens until something happens. RatfigeZem 6t i t ? O
once again, but with a better grasp of reality. In VBA, no code executes except in response to
some event taking place (or at the command of the code once it is started by some event). An
event can be any one of many things. Opening aelExarkbook createsortriggers, the Open

event, closing it triggers thBeforeClose event. Selecting a worksheet in the workbook will

cause a Deactivate event to occur on the page that had been selected and an Activate event to
happen to the new sheabtwyselect. Manyevestb ccur t hat dondt have ¢
t hem, and thatdés to be expected,; somet hing d
happens. A shape (square, button, text box) actually triggers a Click event when it is alicked o

I you may or may not have code associated with one of thiwsgesto respond when it is

clicked on.

(
(

Event driven also means that you never know exactly when code for an event will be called upon
to run. For example, you may have a process that runs aiparticular sheet is selected that
takes a long time to compleieperhaps checking for and hiding unused rows, or refreshing the
data on the sheet from another data source. While that is going on, you may click a button on the
sheet to try to do sontehg else, such as sort the data on the sheet. Excel will, for the most part,
deal with the timing of when these processes are performed. You do need to be aware that it is
possible to request an operation to begin before another has completed. Rkhestimie this

does not cause any problem at all, but sometimes.it can

VBA: AN OBJECT-BASED L ANGUAGE

Object based means that when referring to the components of the application, things like
wor kbooks, worksheets, cel tthascedanattributes. Justtaa. ar
person has attributes like height, weight, eye and hair color, the objects in Excel have attributes
(Properties) such as value, height, width, color and more. Additionally, objects can do things or
have things done tthemi these actions are known as Methods. For example, a workbook can

be opened or closed; a cell can have its shading altered, a worksheet can be deleted.

Whil e you may wuse constants and variables in
relationship to an object, in the end the results of processing or calculations will probably be
used to alter some property of an object in the workbook: the value in a cell, the range of
information used as a data series on a chart, whether or not a pagiwéais visible or not at

any given moment. With all of this under our belt, we can now look at how to access this power.

The VBA IDE Page 1
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The Excel VBA IDE (Integrated Development Environment) has not changed in quite some
time. This is a good thingthe interface in Excel 2007 is the same as it was in Excé&, 2002

(XP), and even back to Excel 97and that means that no time is wasted for programmers in
learning a new interface just to be able to continue to use a language they are alrdaty fami
with. There are 5 major areas of the IDE and | like to work with all of them visible.

/g Microsoft Yisual Basic - Book1 i

© File Edit

‘R F-EH % AR~
=h=]=]

& atpvbaen.xls (ATPYBAEN.XLA)
&% funcres (FUNCRES.XLA)
=-&% vBAProject (Book1)

=155 Microsoft Excel Objects

.. B8] Shest1 (Sheet1)

| Sheetz (Sheet2)
] Sheet3 (Sheet3)
----- @ ThisWorkbook

View Insert Format Debug Run

{Sheet1 Workshest =~
Alphabetic I Categorized l

Sheet1
DisplayPageBreaks False
DisplayRightToLeft False

Visible

EnableAutoFiter  False
EnableCalculation  True
EnableQutlining  False
EnablePivotTable False
EnableSelection 0 - xINoRestrictions
Name |Sheet1

Scrollarea [

Standardwidth ~ 8.43

-1 - ¥Isheetvisible

=lolx|

Tools Add-Ins ‘Window Help Type a question for help  «

IR N R N

al

Immediate

Figure 1 Excel VBA IDE - No Code Module Displayed

The VBA IDE

Page 2
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GETTING TO THE VBA IDE

Your first question mayth & e eThd&bmickestwayeto dpenche di d
VBA I DE (which 1061l simply call the VBE for V
is to presgAlt]+[F11] while in the main/normal Excel window. You can also get there from the

normal Excel menu via Tools | Madr¥isual Basic Editor:

Tools | Data  Window  Help
Protection k . . 5'5','.._:; ¥ ,::H il @ a1

| Macro 2 | b Macros,., Alt+Fa
Cptions. .. @  Becord Mew Macra...
¥ Security...
| #| visual Bagic Editor Alb+F11
[+ ] Micrnsnf&cript Editar  Alt+shift+F11

Figure 2 Open the VBE from the Excel Tools Menu

There are also other fast ways to open the VBE to specific areas without first opening the entire
project as these two methods do. We will discuss thosa wkdalk about code that deals with
Workbook and Worksheet related event processing.

Not all 5 major areas of the VBE may be visible when you first open it. The [View] VBE menu
option allows you to choose which of them are visible.

g Microsoft ¥Yisual Basic - Book1 - [Sheet1 {Code}] - |E||1|
21 Fle Edt View Insert Format Debug  Run  Tools  Add-Ins  Window Help -8 X The VlBE menILl; and
-] % a 3 1A KISEY R @ normalicon toolbar.
(General) <] [(Dectarations) =
2= ] L = Ei
Option Explicit -
@ atpvbaen.xls (ATPYBAEN.XLA) = . .
& funcres (FUNCRES.XLA) The Project Window If
£ & vBAProject (Book1) - g
-5 Microsoft Excel Objects —_— not VISIble’_ A press
St (Sheetl) [Ctrl]+[R] to bring it into
Sheetz (Sheetz) :
Sheetd (Sheets) VIEW.
@ Thisworkbook
& The Code window may be
empty, or may be shared fqg
use to display other thing
such as the Object Browsel
|5;E:‘; t‘_’“°|"‘5h”t : =l The Properties window
abetic ized . .

i _eeaotee displays and allows editing
DisplayPageBreaks False B Of the properties Of the
DisplayRight ToLeft Falze — currently active object.
EnableautoFiker  False =
EnableCalculation | True -

EnableOutlining | False == Lr Th | di ind
EnablePivotTable  False N e Immediate windowr
EnableSelection |0 - xINoRestrictions you can type |n Command<
Mamme Sheetl = B
g:m'rrm — set values, examine valug

anaar 1 . .
hisible -1 - ishestitsible | and Debug.Print  result

. f show up in this window.
Figure 3 Excel VBA IDE Major Areas
The VBA IDE Page 3
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Wiew | Imsert Format  Debug R
]l Code F7
= oOhject Shift+F7
Diefinition Shift+F2
s o This is theVBE [View] menu option expanded. As you can see,
7 Ubject Browser Fz it permits you to display any of the 5 major areas of the IDE and
1 Immediate Window  Ctrl+G even more that are useful in special circumstances such as the
=l Locals Window Object Browser anthe Locals and Watch windows.
by Watch Window Note To close any of these window
simply click the classic fAcl ose
corner of the window.
<3 Project Explorer Chrl+R,
S Propetties Window Fd
Toolbars 3
Microsoft Excel  Alt+F11

Figure 4 The VBE [View] Menu Item Expanded

Rathet han trying to make you remember what weach

for and how to make them work for you, we withver using them during our discussions on
actually writing code and accessing objects during code development.

To BE ExpLICIT OR NOT

Wel | |l etds be frank about this: we are all
and so, regardless of their physical age, we will give them adult $tatus that does mean that

they should act as responsible adults, i.e. rentiinal malicious coding allowed). Since we are
now all adults, we can be Explicit.

I{General} j I{[le-:larations]n j

| Option Explicit

vl

Figure 5 Option Explicit in Effect

Your initial view of a code module may not contain t@gtion Explicit statement at the
beginning of it. Itshouldi quite simply this isyour first step to responsible codingthrough
the use of acceptdiest Practices

Option Explicitis a directive to the compiler that says that all user defined constants and
variables must be declared before actually udwegntin the code. The up side of us@gtion

Explicit is that errors in your code due to typographic errors or reuse of a variable as the wrong
type are greatly reduced and when it does happen, the problems are more easily identified. The
downside? Justhat you have to take the time to go back and declare constants or variables that
you find you need during code development.

The VBA IDE Page 4
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To make sure that yo WOptioroBExmidit fyoorug ecta nt ot ea || waByxsc
always start new code modules witth at st at ement . This is a 06pe

projects you create in any workbook after making the setting.
Start by selecting [Tools] | Options from the VBE menu toolbar:

Tools | Add-Ins  Window  Help

ﬂ, References. ..

{Dec

Macros...

| thin:nnsh.\. |
'-.fE.ﬁ.Pru:u]nJ/agt Properties...

Digital Signature, ..

Figure 6 Setting Option Explicit Directive: Step 1

options %]
E ditar |Editol Folmatl Eenerall Duckingl
~Code Settings This is the dialog that appears once
v auto Svntax Check W Auto Indent you use [T00|S] | Options from the
¥ Requirg Yariable Declaration VBE menu toolbar
Tab Width: |2 '
v auto L& Members =8
v auto Quick Info
V¥ auko Data Tips Check t he NnRequ e

ir
Decl ar at isetupthebVk t o
to always place th®ption Explicit
statement at the beginning of all new
code modulesii the future.

—Window Setkings

W Drag-and-Drop Text Editing
V¥ Default to Full Madule View
|7 Procedure Separatar

0Ok I Cancel Help |

Figure 7 Setting Option Explicit Directive: Step 2

The VBA IDE Page 5
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Types of Code Modules

Il 61 | bet you thought that all Tcode modwll es w
have any Constitutional Rights, althoughytlt® have to follow the rules of design requirements
imposed by Microsoft and the compiler.

GENERAL PURPOSE CODE M ODULES

These are code modules youdl |l bring into exis
of a oO6gener al p u r ¢f codeetttat mghttappeaein them Evgudd g dode shat
responds to shapes or command buttons you might put on a worksheet; code to respond to
custom menus you might develop, user defined functions (UDF) that you develop to perform
actions and calculations hyay of using the name of the UDF in a worksheet formula just like a

built-in Excel worksheet function.

Oh, By the Way Macros you record are placed into general purpose modules. Recording
macros during different sessions with the workbook results in rausemodules that may

contain as few as a single procedure (macro) in it. This results in being quite wasteful of
resources. All macros recorded during a single session are typically placed into a single module.

Insert | Format  Debuc

& UserForm

]

| To create a new general purpose modoke gan use the [InsertModule
|2 Modulg, | option from the VBE menu toolbar:

(#l Class hquule

Figure 8 Insert a New General Purpose Code Module

Project - YBAProject ]
£ After inserting the first new general purpose
;ﬁ atpvbaen.xls (ATPYBAEMN.XLA) modul e, y ou ol | have a ne

& funcres (FUNCRES.XLA)
=-%% vBAProject (Book1)

-3 Microsoft Excel Objects Now you have a new collection calledodules
Sheet! (Sheetl) and the new module you just created will be listed

Sheetz (Sheetz) .
Shest3 (Sheet3) as one of the members of the collection. Any

VBAPTroject window

] Thisworkbook more modules you add will be listed as new
=15 Madules members of the collection. You can doubliek
-t Modulel % on any of them and view itsontents in the Code
Window.

The one property that a module has is its Name.
You can give more meaningful names than just
AModul elo0 or AModul e20 by c

Properties - Module1 x| the properties window while the module is the
[Module1 Module -] currentebject-ef-affectioractive objet

#Alphabetic |Categu:urizeu:| I

MM“"—"El | Figure 9 VBAProject Showing the Modules Collection
Types of Code Modules Page 6
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Thereds no r ul eexdeptthattheymushstart with dnualpbe sharacter and can't
contain certain special characters | |l i ke to give nbdaseo n(afnrcers B AR

followed by some description of the use of the code within them. Examples might be names
like:

basUtilities
basDeclarations
basSheetl_Operations

Whil e there is no practical (or publ i eabted) | i
one of those Alimited by available memoryo th
is 64K (to the best of my recollection). Trust me, you can put a LOT of code into a single
module.

WORKBOOK CODE MODULES

There is one and only one code miedper workbook that is associated wiforkbook Event
handling. At theechnical level, this module, along with the worksheet event handling modules
are Class Modules. That need not concern yadust be aware that if you want to do any
coding that deak with events that occur at the workbook level, you do it in this module

Workbook Events

Just what are the workbook events? You can get a complete list of them from the code window
while the Workbook Code module contestdisplayed:You can display thacontent by double
clicking the ThisWorkboolo b j e c t in the VBAProject window.
this

£ Microsoft Yisual Basic - Book1 - [ThisWorkbook (Code)]

P File  Edt Wiew Insert  Format Debug  Run Tools  Add-Ins  Window Help

R 3-H/ 4 2@ HA b @ B Y 0@ sl E
— <] [octarstons
== H [ liGeneral)

#-&3 atpvbaen.xls (ATPYBAEN.XLA) b

&% funcres (FUNCRES.XLA)

=-&# ¥BAProject (Book1)
-5 Microsoft Excel Objects
. L-fH] sheetl (Sheet1)

Sheet (Sheet2)

B Sheets (Sheet3)

: @ Thistorkbook

-7 Mndiles

Figure 10 Working in the Workbook Code Module
I f you use the | eft pul | do wnseeothat there és a speaifie b 0 0 k

Workbook entry. If you choose that item, the VBE will automatically insert a stub (just the
beginning declaration and end statement for the procedure) for the Workbook Open() event.
You can del et e t ha tcodeto deal withisdmetlying you wanint@ happene e d
when the workbook is opened.

With your cursor placed inside of any Workbook related procedure, even just a stub, you can
then use the pulldown on the right to find a list of all the available event handtetkef
workbook. And it is quite a list.

Types of Code Modules Page 7
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NOTE: If the cursor is not in a workbook event handling procedure, the list on the right will
show you a list of nofwvorkbook event procedure names in the module.

If you write code inside any of the event procedtinen when that event is triggered the code
associated with that event will run; i.e., the code will execute. Some typical Workbook
associated events that are often provided with code are:

Workbook_Open()
Workbook_Close()
Workbook_BeforeClose()
Workbook_BeforePrint()
Workbook _BeforeSave()
Workbook_Activate()
Workbook _Deactivate

Things you might do with some of these? Well, in the Open() event you might make certain that
a particular worksheet is the one selected so that the user sees it first. OrfoidSBes() or
BeforeClose() you might examine certain cells to make sure that all required information had
been entered into the workbook and even that it falls within acceptable liAttsate and/or
Deactivate? These are great for determining whemetate/destroy custom menus to be used in

t he workbook but that you donét want avail abl

Types of Code Modules Page 8
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WORKSHEET CODE M ODULES

There is one and only one code module per worksheet that is associat¥donkttheet Event
handling. However, each shd®s its very own code module that is separate and distinct from
all of the others even though they may all have event handlers for a given event for those
worksheets. At the technical level, this module, just like the event handling module for the
workbook are Class ModulesRememberthat if you want to do any coding that deals with

events that occur at the worlsheetlevel, you do it in thesemodules.

Worksheet Events

Just what are the worksheet events? You can get a complete list of them from théndode

while any Worksheet Code module content is displayed: You can display that content by
doubleclicking anyworksheetobject in the VBAProject window. The code module for that
sheet wil/ be displayed. Youdl !l get a displ a

{General) j I{[leclarations]n

(General)

Figure 11 Viewing the Worksheet Event List

For worksheets, when you choose Werksheetitem in the left pulldown list, the default event

is the Worksheet_SelectionChange(ByVal Target As Ramgent. This even triggers any time

you male a new selection on the shéesuch as simply moving to another cell. The new cell
becomes the selection, and thus youbve had a

As with the Workbook events, you can now get a complete list of Worksheet Events available to

be programmedgainst by using the rigisti de pul |l down (i ndicated by
graphic). This list is much shorter than the
provide considerable versatility in dealing with worksheets. Out of théhesChange() event is

probably the one that most often has code associated with it. A Change() occurs when a user
alters the contents (value) of one or more cells on the sh®etksheet formula recalculations
dondt trigger t hiesthe€alonlatd(),eveit.ut t hey do trigg

The 6TaageéetdCancel 8 Object s

Often in worksheet event stubs provided by the VBE you will see reference to two special
objects(sometimes more or others als@gancel and/or Target.

Target represents the Range [which is bjec that represents a single cell, a group of cells, one
or more rows and/or one or more coluintigt is active at the time the event took place. Think

of Target as the actual object itself. Anything you do to Target is done to the actual Range that
it representsChangesnadeto Targetwill appear on the sheet itself.

The Cancel object is a Boolean type object. A Boolean object can only have one of two
conditions assigned to it: TRUE or FALSE. By default a Boolean object is FALSE (and has a
numericvalue of zero). If your code se@ancel = TRUE then the underlying event action is
cancelled: the DoubleClick never takes place or the RightClick never gets completed. These are
handy events to use to take very special actionsiwyibu can have somae doubleclick in a

cell (and set Cancel = True) to begin a series of events unique to that cell. A real world example
of this type of thing in one application | developed is that in a data area matrix that has dates in

Types of Code Modules Page 9
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the top row, a doublelick on a dte causes all rows with an empty cell in that column to become
hidden: a kind of auto filter based on empty cells for that one column.

CLASS AND USERFORM M ODULES
Class Modules
Quite frankly wedre not goisag @ @dwawiceay oCl tac s

considered opinion, and 99.9% of all coding needs can be met without using @reating a
class takes much more preparation and thought than we have the time or space for in this book.

UserForms and their Modules

We will cover both UserFormsnd their underlying code modules separately later. Think of
them much as worksheets and worksheet modules. Each UserForm has its own code module that
contains the code associated with all objects on the UserForm.

Types of Code Modules Page 10
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Procedures:Function and Sub

Code modles contain code, and that code is placed into procedures, and procedures fall into two
categories: Sub (or subroutines) and Function(s).

FuUNCTIONS

The difference between a Sub and a Function is simply that a function can return a value to the
procedurethat called it. That procedure can be another Function, a Sub or even to aeebrksh
cell. When it is done using a worksheet formula, the Function is known as a User Defined
Function, or UDF. Potentially all Functions are UDFs.

One other distinction beten Functions and Subs is that (generally) Functions can only affect a
single cell in a workbook, while Subs can do their work and affect almost any aspect of a
workbook or worksheet. When it is used as a UDF, it can only affect the cell that it & calle
from; it cannot alter the contents of other cells.

A Function starts with its declaration:

Function functionName (argumentl As Type, argument2 As Type) As fType

Where Function is a reserved word declaring the start of the definition of the function.
functionName is the name you assign to the function.

Within the parenthesis you define the list of arguments and their types that are to be passed to the
function for it to use to get its job done. You do not have to pass any arguments, but you do have
to usethe parenthesis, as:

Function noArgumentFunction() As Boolean

Finally, you declare the type of value that the function will return (fType). The type can be any
valid type such as String, Boolean, Integer, Float, Double, Long, Variant, etc.

A Function ends witht he End Function statement. Every
declaration and the End Function statement is part of the function itself.

Here is an example of a function that calculates and returns the square of a value passed to it:

Function@areOfNumber(anylnteger as Integer) As Long
SquareOfNumber = anyinteger » 2
End Function

Here is how it might be called from another procedure:

Dim aNumber as Integer

Dim numberSquared as Long

aNumber =15

numberSquared = SquareOfNumber(aNumber)

After all of that numberSquared will contain 225 (15 * 15, or 152)
The function could also be called from a worksheet in a cell like this:

=SquareOfNumber(15)
And 225 would appear in the cell. Actually, Excel would display the formula as:

Procedures: Sub and Function Page 11
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=squareofnumber(15)

Excel makes UDF names all lowercase to distinguish them fromibwilorksheet functions.

SuBs

Sub procedures are just like Functions, except that they do not return a value in the same way
that a Function does. They can accept argumentsot, just lke a Function does.

A Sub starts with its declaration:

Sub subName (argumentl As Type, argument2 As Type)

Where Sub is a reserved word declaring the start of the definition of the procedure.

subName is the name you assign to the procedure.

Within the parethesis you define the list of arguments and their types that are to be passed to the
Sub for it to use to get its job done. You do not have to pass any arguments, but you do have to
use the parenthesis, as:

SubnoArgumeRtocesy
There is no declaratioof the type of value that the sub will return because if there were, then it
would be a Function and not a Sub.

A Sub ends witht he End Sub statement. Everything in
End Sub statement is part of the sub itself.

PROCEDURES: PUBLIC OR PRIVATE

By default all p. rThat istd say thatheyacanepretfy Phuch bei used from
anywhere in the project. For Sub procedures, it also means that they show up in the Tools |
Macro | Macros list as available to be rumotigh that interfacend for Functions, public
functions can be used as UDFsYou can explicitly declare a procedure to be Public by

preceding its declaration with the word fAPubI
Public Sub aPublicSub()
or

Public Function aPublicFunction(av@i&st) As Variant

But someti mes we donoét want the user to have
modules to be able to use a procedure in another module. For those times, you can make a
procedure only accessible from within the code module ithaixists in by preceding its

decl aration with the word Private. Yo4nb | | n o
event procedures are declared as Priv8ighs that are declared as Private do not show up in the

Tools | Macro | Macros lisgnd private functions are not available for use as UDFs. Examples

of private declarations are:

Private Sub aPrivateSub()

or

Private Function aPrivateFunction(argl As Variant) As Variant

Private procedures are normally only usable by other procedures game module with them.
There i s an exception to the rul e; you can ge
You can also use th€all command in a similar fashion. See the Excel VBA Help topic on

CALL for limitations in using it. When youse Run or Call the procedure is executed and

control returns to the line of code following the Run or Call statement.
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Constants, Variables and Typing
Ready for your first programming | esson? Yea

In the process of writing codeoy are going to find the need to be able to remember things,
compare things and change things. Thegagsare values. You will also find times that you

want to make sure that a value you use in several places in your code does not change. VBA,
and allhigh level programming languages provide ways to deal with these needs. You may
declare a constant or a variable several different ways and you can decide just exactly what kind
of information that constant or variable may hold.

DATA TYPES

Beforewejump nt o creating our constants and wvariabl
data, well, types that it can deal with. Being specific with the type of data that a constant or
variable is to hold can improve performance and reduce unexpected erovsrgfstrange and
unexpected nature. For a complete | ist of de
Typeso. For once, Hel p actually makes sense
types that it recognizes. These includé (eer t o t he VBE HKHuwmharp tfo@i ca fic
complete and current list for the version of Excel you are using)

Byte i whole, unsigned numbers from 0 to 255 (1 byte of memory).
Booleani logical TRUE or False only (2 bytes of memory).

Integer i whole numbergrom -32768 to 32,767 (2 bytes)

Long 1 whole numbers fror2,147,483,648 to 2,147,483,6¢4 bytes)

Single - floating-point numbers, ranging in value fror3.402823E38 t0-1.401298E45 for
negative values and from 1.401298%& to 3.402823E38 fgrositive values (4 bytes)

Double - floating-point numbers ranging in value froml.79769313486231E308 te
4.9406564584124%824 for negative values and from 4.94065645841237& to
1.79769313486232E308 for positive values (8 bytes)

Currency - numbers in a integer format, scaled by 10,000 to give a fipeiht number with 15
digits to the left of the decimal point and 4 digits to the right. This representation provides a
range 0f-922,337,203,685,477.5808 to 922,337,203,685,477.5807.

Decimali thisisaspci al type that al most doesndt exist.
t al esignediidtegers scaled by a variable power of 10. The power of 10 scaling factor

specifies the number of digits to the right of the decimal point, and ranges from ONdt28.

scale of 0 (no decimal places), the largest possible value is +/
79,228,162,514,264,337,593,543,950,335. With a 28 decimal places, the largest value is +/
7.9228162514264337593543950335 and the smalleszernvalue is +/
0.00000000000000000000T@OO01L.

Note At this time thédecimaldata type can only be used witlarvVariant, hat is, you cannot
declare a variable to be of tyfigecimal You can, however, creatévariant whose subtype is
Decimalusing theCDecfunctiono

Datei January 1, 10@tDecember 31, 9999 (8 bytes)
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String T Strings are Text. Strings come in two lengths:

String: Variable Length i zero (empty string) to approximately 2 billion characters. (10 bytes
of memory plus the length of the string)

String: Fixed Length T length ofthe string when declared, 1 to approximately 65,400. (1 byte
per character)

And you thought | was kidding about strings coming in two lengths. To continue and now we
get to some that probably wondét make quite as

Object i a reference to an object that you declare. Wheariable is declared as an object it
can take on the attributes of any legitimate object when you usetitemmand to assign it to
a specific type of object. An object is much like the Vdrigpe that you are about to see. (4

bytes)

Variant T any variable that is not defined as a specific type is by default of type variant. A
variant can take on the attributes of any other type depending on how values are assigned to it.
Generally you shald refrain from declaring variables as type Variant, however sometimes it is
actually required that a Variant be used in some circumstances. Somewhat like strings, Variants
come in two variations (yeah, now | am playing word games)

Variant i with numbers a variant can take on any value up to that of type Double. (16 bytes)

Variant i with text characters a variant has the same limds a variable length String type, but
it takes 22 bytes plus the length of the text in memory.

Finally, we get to the trulgatchall-nothingelsewill -do type, thauser defined typeé Yes, you

can define your own type. These are special cases where you use a combination of other types to
define your own. We will use at least one user defined type in our learning in timenowo

picture this: you create a user type that you call EmployeeRecord and it consists of a type that
can hold some text, some numbers, a date or two and even a currencamalokwhich can be
referenced as a property of a variable that you declagpa€mployeeRecord.

Oh crap! | 6ve forgotten an entire applicatio
implemented in, any object in that application can be used as a type. So in VBA for Excel you

can declare variables as specific objestech as the Application itself, a Workbook, a
Worksheet, &ange a chart, a style, and just about anything else that exists in the Excel world.

We will definitely deal with this kind of assignment of type laterio&kxcel VBA is just a

cripple if we do@ make use of this incredible ability.

A

Al right, | etbés declare some variables and con
we are going to do it all for real and write some code to use the constants and variables that we
define. We will staron the next page.
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OUR FIRST PROCEDURE

Start by opening Excel with a new workbook. Press [Alt]+[F11] to enter the VBE. In the VBE
usethe menu toolbainsert | Moduleoptionsto createa module that we can put some code into.

Procedure names should &keleast somewhat meaningful and hopefully will give some insight
about t heir purpose oOfr what theydre going
MyFirstProcedure. Go ahead and get it startetick anywhere in the code window below the

OptionExplicitst at ement . | fOptignoEmplicdstaterbent aththee Yop of thencode
module then start reading back at page 1, please.

This procedure will show you one way of getting an entry from the user, do something with that
data and both shothe result on a worksheet and in a message to the user.

SubMyFirstProcedure()

'this procedure accepts a numeric input from the user
‘calculates that value raised to a specific power
‘and places the result on a worksheet and also
‘displays it in a messhge to the user.

**feclare a constant to hold the name of the sheet
'that will receive the results of our calculation

'this lets you call this procedure from anywhere at
‘any time and always have the result go to a
'specific sheet. If the sheet's naanges
'you can change it here and the code will
‘continue to function in the same way.
ConstlataSheetName = "Shéetame of sheet
ConstaiseToPower =&juare the number
DimtheNumbeks Integérfrom user

DimtheResuls Integércalcudted value

‘get the number from the user.

'InputBox accepts any input,revabers and dates
Obut it accepts it as text which we may have
'so we will have to make sure that they

‘entered a number or something that looks like one

‘we will display a prompt, a title and create a default

'value of zero

'‘because theNumber has been declared as an integer, if the
‘user enters somethingmameric, a rdime error will

'take place. If you experiment with that and get a

‘runtira error 13 (type mismatch), just click the [END]

'button to bring things to a safe stop.
theNumberlaputBaXEnter a whole number”, "Integer Input”, 0)
'the » symbol means "raise to power"

theResult = theNumber " raiseToPower

'put theResult arworksheet in cell Al
Worksheets(dataSheetName).Range("Al") = theResult
'display an explanation to the user in a message box

MsgBox theNumber & " raised to the power of " & raiseToPower & " =" & theResult
End Sub
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Debug | Bun Toaols  Add-Ins  \indow ] .
| Compie VBAPraject Running your first pro_cedu_re. €le are a c_ouple c_)f ways
-3 : [;*3 . to test your code at this point. But before just trying it out,
g c'epInto i itds a good idea to make a col
3 ' through the code again to see if you notice any obvious
. '~ errors, such as perhaps typing * (multiply) instedd
*_; fun To Cursar ames | (raise to power). The VBE can also_ help you with a desk .
) = . check step, and ités very crit
Add Watch... find problems very early on. From the VBE menu choose
' [Debug | Compile VBAProject
& Quick Wwatch... shit+Fe L 1 f 1t doesndt find yblinkandi ng wr
Il Toogie Breakpoint e [ donothingelsé it doesndét give dall ¢
e s ek QOes flnt_j a problem, it will highlight the fII’S'F offensive
= line that it finds and tell you what the problem is.
Fix the problems and repeat t
' report any mee errors to you.

Figure 12 The VBE Debug Menu
A B ] C ] D ]

- ]

25 raised to the power of 2 = 625

Figure 13 MyFirstProcedure Results

You can run the code directly from within th
VBE itself. Click anywhere within a procedur
and press [F5].This is much the same as usir
[Tools] | Macro | Macros from the Excel meu
toolbar. Here is a shot of the results for your fi
procedure when things go right:

o = L R —

One thing you may notice both in the code above and in the VBE itself is that some words and
phrases arenione color while others are in a different color. This is by design and is to help you
read and interpret the c odasbluetelvihitecoohmens aere vedo
shown as green texwhile pretty much everything else is in black. Yeditor may be set up to

show these things in different colors, but there will be differemteasolors for the different
meanings of the code pieceShere is one more color that you may see from time toitineel

text indicates a line of code that VB¥as determined to contain one or more errors

RESERVED WORDS
You cannot use words unique to the VBA language as the names for your own constants and
vari abl es. The Ilist is pretty |l ong, youoll I

coding efforts. Words likeFor, Next, Do, Loop, Until, Dim, Const, InSdre reserved for the

|l anguage and you canbét use them except as t he
bad form to use a reserved word as part of a constant or variablebeamese it can confuse

anyone reading the code later, so while intNext is a valid name, it is an unwise one to use; but a
name like intNextNamelnList would probably be a good one to use.

COMMENTS AND REMARKS

It is always a good idea to add comments torymde. How many to add is a judgment call on
your part. But a comment should add understanding and not just repeat what the code is doing:

X=X+®d add one to X
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That comment doesndét add any val ue whyonetishe cod
being added to the value of X:

X = X + fincrement the pointer into the array holding employee names

That would be a much more informative commentto@dds sumi ng it 0 #Htellsr ue, C
why the value of X is being increased, and inferthe reader where txpect tosee it used
somewhere else in the code (as an index or pointer into an array [list] of names).

Commentdypicallybegi n with the single quote mark as |
following the single quote mark ignored by the VBA engine. Comments only add to the
understanding of the code and to the size of the source codlehiy do not add to the time it

takes to execute the code.

| said Atypicallyo above becauseé RgMa may al so
REMncrement the pointer into the array holding employee names

This is a holdover from earlier times and has its roots in the original interpreted BASIC
language. However, there are restrictions in using it that makes it inconvenient. REREemust
used as the first word in a line in the procedure, otherwise it will generate an error:

X =X+ 1 REM increment the pointer into the array holding employee names

Since the single quote mark has become THE accepted VB notation for the beginning of a
comment, using the word REM can actually add some difficulty in reading the code. Using the
single quote in some places and REM in others would add even more confidsiconsistent

and simply use the single quote mark as the start of comments in yeur cod

ERROR HANDLING : A BEGINNING

There isnét too much that wild.l make your user
them to have entered a lot of important information and suddenly have the program blow up in
their face with an unhandled err@igo called an exception in some languages).

f you Uy running MyFirstProcess
and supply a word or other non
Rur-time error ‘13" numeric entry to be processed you

will get a Type mismatch error
because we defined variable
theResult as an Integer type, and
words are not ingers Clicking
[End] will stop the process; clicking
[Debug] will take you to the line in

Help | the code where the error took place.

Type mismatch

Cantinue End

Figure 14 BOOM! Unhandled Errors Are a Pain

So what can we do about such situations? VBA provide®©thError statement to help deal

with both anticipated errors and those not so anticipated. Using one form of it, we can change
our code just a little and keep it from failing as dramatically and allow the user to recover from
the error.
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Here is our codeevisited, with some comments removed and others added, along with some
error handing added in.

SubMyFirstProcedure()
ConstlataSheetName = "Shéeetame of sheet
ConstaiseToPower =&juare the number
DimtheNumbeks Integeérfrom user
DimtheResuks Integércalculated value

"add a test for a possible error

6 t hofOnBEHre@aman iefror occurs, just ignore it fo
0 but do remember that it did happen.

On Error Resume Next

theNumberlaputBaXEner a whole number”, "Integer Input"”, 0)

'now test if special system object ERR indicates something bad happened

If Err<>0 Then

somet hing bad did happen, we dondét much <care
‘presume it was the anticipated Eirdiypd Mismelt

MsgBox fAYour | nput was notvb@KOm@Ercor oPl ease
‘clear the error condition and exit the procedure

Err.Clear

‘also reset error handling to let the system once again deal with problems
On Error Goto O
Exit Sub
End If
'no error detected, continue on, but first remove
0 our Aerror trapo
OnErrorGotad al | ows errors to be handled by the sy
theResult = theNumber ” raiseToPower
'put theResult on a worksheet in cell Al
Workshets(dataSheetName).Range("Al") = theResult
'display an explanation to the user in a message box
MsgBox theNumber & " raised to the power of " & raiseToPower & " =" & theResult
End Sub

Now if you run the procedure again and enter a word or somettiieg than a number, you are
gently requested to correct the error of your ways and allowed to try again without the entire
application crashing to the ground.

Now we will continue our interrupted discussion of declaring variables and constants.

Procedures: Sub and Function Page 18
Copyright © 2008 by J.L.Latham, All Rights Reserved.



Programming In Excel VBA by J.Latham

An Introduction Microsoft Excel MVP 2006-??
CONSTANT AND VARIABLE DECLARATIONS REVISITED
Wedbve written a small procedure that involved

talk about them in a little more depth. One thing we need to discBSASE Scope refers to
what parts of a program canesa particular variable or not. There are three levels of variable
scope in VBA:

Procedure Level Scope

A variable declared inside of a procedure has procedure level scope. The variables and constants
we declared in MyFirstProcedure had procedure lewgesc

Procedure level variables are created when the procedure begins to execute, they are only
available to be used within the procedure and they cease to exist when the procedure ends at the
pr oc e BxitSub orExit Function statement.

As with any god rule, this one has an exception. If you declare the variable usirgatie
declaration instead ofonst or Dim statements, then the variable will retain the last value
assigned to it when the procedure ended as its initial value the next timedbdyseoexecutes.

A trivial example try placing this code in a module and just press [F5] several times to watch the
value of myStaticCounter go up each time.

SubStaticsAtWork()
StatianyStaticCountés Integer
‘each time this procedure is calj&datmeCounter value will increase by one
myStaticCounter = myStaticCounter + 1
MsgBox myStaticCounter
End Sub

Even though myStaticCounter retains its last value, it still cannot be accessed to determine its
value outside of the proceduirét retainsits procedure level scope.

You cannot use th@ublic or the Private declarations within a procedurer-or all practical
purposes all declarations within a procedurepaneateto that procedure.

Module Level Scope

The next step up the scope food chaim@ule level scope. These are constants and variables
that can be used/evaluated/modified (for variables) by any procedure in the module. Module
scope variables and constants are declared iB¢heral Declarations Sectiaf a module.

The General Dedhrations Sectionof a module is the area ahead of any declaration of a
procedure. Theption Explictst at e men't t hat webve already s
modules. Declare your module scope variables and constants aft@pif@n Explicitstatemat

and before any procedure declaration.

You can use th®im andConst statements to make declarations in this area but it is clearer to
the reader if you use thHerivate declaration statement so that readers will know later that these
variables and congtés are private/local to the module:

PrivatenyModuleLevelScopeVarfehMariant
Privat&Consae ny Modul eLevel ScopeConstant = fiThe whol e
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Why specify Private? As you are about to see, Public (or entire VBAProject scope) objects are
also declared in this section of a module, any standard module.

Public Scope

Public is a term that was previously Global. A variable or constant declared as Public in the
General Declarations section of any standard module has visibility/accessibility pnacedure
in any module in the entire project.

Why not just declare everything Public and be done with it? Because in more than the simplest
application you will invariably change the value of a public variable at the wrong time/place
causing yourselinegaheadaches in debugging it alDverall it is best to keep the scope of your
declared values at the lowest level possible. You will have fewer problems and easier debugging
all around by doing that.

| personally like to put all of my Public constardad variables into a single module with
comments provided to explain where they are used and what they are used for. This provides a
single central point of management for the Public values.

What are candidates for Public values? Look for things thatfipd yourself using repeatedly

for the same purpose in several areas of yoojecti perhaps using the same worksheet name

to perform operations with the sheet; definitions of the layout of those worksheets, constants that
your logic depends on heaviyd are used in multiple areas.

When to Use Constants and/ or Variables

One question that comes wup fr omi whynotgusttuge t i me
t heir val ue( gouruestion withéal questiamvhishnis more informative tgou
here?

If ActiveCell.Row dHen
Or
If ActiveCell.Row < firstRowWitAhata

Not only is the second form more understandable, it keeps you from having to track down every
pl ace youbve used 4 as a value awwuwithdatapginang t o
sheet, or are compag ages of prachool children, or seeing if the word Mississippi has the
correct number of 'i'sin it.

Finally, using named variables/constants helps prevent typographic efebug | Compile
VBAProject will find errors in variable/constant name spellings rapidly, but it cannot do
anything at all to determine that you typed a 4 when you really meant to type a 5 and just had
your finger on the wrong key when you typed A common error, known as FFS (fat finger
syndrome).
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Good Programming Practices

We 6 ve al r e adeygood pregrammmirgy @rcticethat is beneficial: having the VBE
automatically require declaration of constants and variables before there use.

Most good programming practices fall into theegatry of either good common sense or of
following a generally accepted standard, as with the use of the -gjngte/apostrophe as the
beginning of a comment.

Good programming practices will improve your chances of actually wiGmagd Code.

WHAT IS Goob CODE

Therearepr obabl y as many definitions of fAgoodo co
Good Code is code that performs the task required and does so reliably. Good Code is also
maintainable.

Some examples of Good Code at work in this d&yinZip. IrfanView. Mi cr osof t 6s Cal
and Notepad. They do what theyodore designed t
|l 6m sure you can think of many more exampl es,
i bad icthatdae é&r less than you expected when you acquired them.

Good Code also takes the user into consideratimaking things easier for them, performing the
applicatiors tasks with a minimum of fuss, bother and annoyance. This is the ‘tmatmne
interface side focode design and development. Working closely with your client or studying
your intended audience can help you design an effective, usable interface for your application.

GooD PROGRAMMING PRACTICE #2

Be consistent. I f vy o udardsdon @nvenfioas slich as caanmenting,u b | i
constant/variable naming, source code listing formats or others, then at least be consistent within
your own code in the way you do these things. This will make your code more readable and
understandable to youna will tend to making extending the code to include new features,
modify old ones and simply fix bugs than if you do things one way today and some other way

the next. That is not intended to keep you from changing the way you do things as you discover
better ways to do them.

MORE GOOD PROGRAMMING PRACTICES

As we encounter situations in our coding examples where a Good Programming Practice can be
demonstrated, they will be pointed out and labele@GRBP #n That may be more effective in
showingthemtoyodi n contextd than just describing the
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Looping Structures

One thing that computer code is good at doing is something dull and tedious for us human types:
repetitive actions A macro in itself is a way of doing something repetitivehwiarying levels

of complexity, over and over with ease and without boring ourselves to death doing it. Each
time we run a Macro or cause a procedure to be called, we are performing some repeated
process.

Within procedures we may also need to perform diquéar task many times. The use of
looping structures such as:

For é Next

For Each €é Next
Do é Loop

Do €& Until

and

Do é Whil e

All give us slightly different ways to perform actions, calculations and other processing many
times in a relatively small sech of code.

GPP#3:

Keep the amount of work inside of a loop to a minimum. If there is something that can be done
outside of the loop before starting it, do it outside of the loop.

For example let us assume you want to take a list of numbers you havarige and increase
those values by some percentage that you have stored. You coultllid@diis:

ForEachanyValuénlistOfValues
anyValue = anyValue * (1 + percentincrement)
Next

The problem with this is that each time through the loop, #heevof 1 + percentincrement must
be recalculated. You can increase the efficiency of that loop by calculating that value before
entering the loop, as:

tempValue 1 + percentincrement
ForEachanyValuénlistOfValues

anyValue = anyValtermpValue
Next

For é NEXT LooPs

The simpl est and ol dest | oop structure in Ba

syntax, of the command is

Forcounter startCouritoendCourttepstepValue
Executable statements and comments to be performed
Next

For is a reserved word that marks the beginning of the loop.
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counteris a variable that is used to control how many times the code within the loop is
performed.

startCountis a variable, constant, or calculated value that determines the initial valoendér
To is a required reserved word that separates the starting value from the ending value

endCountis a variable, constant, or calculated value that determines the maximum value that
countermay be assigned before the loop terminates.

Step (and stepValug are optional arguments that allow you to change the w@ayntervalues
betweenstartCountand endCountare calculated. stepValuemay be a variable, constant, or
calculated value. The default, when SsggpValueare omitted from the command, is 1 (one).

Next is a reserved word that is used to mark the end of the For loop.

FoRrR EACH LooPs

This is a special |l oop that works very much |
within larger group of the same type of objects. The Excel engine is smagteto figure out

that part of it. That is, if your larger group is Worksheets, it knows to work with each individual
worksheet in the group; or if your range is a group of cells, it knows to work with each individual

cell within the group.

Typical setup for using For Each might be similar to these:

DimgroupOfCellss Rangé r e member , a range can refer to 1
DimanySingleCé&ls Rangé r emember , a range can refer to 1
Setgr oup Of Cel |l s = Thi s Wor kdb)o.oRa nWoer (kfisAhle: eA 550( 0fioS)o me
For EachnySingleCétigroupOfCells

€ do some work within the | oop

Next

Here is an example that would protect all sheets in the active workbook without a password.

DimanySingleShe&sWorksheet

For EachnySingleShdet ActiveWdrkok.Worksheets
anySingleSheRtotect

Next
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A For...Nextloop will always execute at least one time. Don't believe me? Try this code:

Subtest()
Dimx As Integer

Forx = 0To0
MsgBox "inside of the loop"
Next
End Sub

You will see the mesage once, proving that the code inside of the loop did run.

If a For...Nextloop runs to completion, the value of tbeuntervalue will be one more than the
endCount Example:

Subtest()
Dimx As Integer
Dimy As Integer

Forx = 1To10

y=y+1

Next

MsgBox "Counter x is: " & X & VbCrLf & "Value yis: " &y
End Sub

The message displayed should be:

i 5
Microsoft Excel Iﬁ

Counterxis 11
Value yis: 10

Figure 15 For...Next Loop Counting Results
What does this tell us? Simply that the test for the counter valmads at the For statement,

not at the Next statement. Generally this isn't information of great interest, but it can be handy to

know at times.

Note: in the MsgBox statementpCrLf is a builtin VBA constant that provides a newline; that
is, it provides aCarriage Return and a Line Feed, thus they called it vbCrLf.

Looping Structures Page 24
Copyright © 2008 by J.L.Latham, All Rights Reserved.



Programming In Excel VBA by J.Latham
An Introduction Microsoft Excel MVP 2006 ?7?
Do...Looprs

There are several varieties of the Do loop and this variety makes them a bit more versatile than
the sturdy, but rather plain vanilla For...Next loop.

In exchange for this vershily, you have to do a little more work in the form of helping to
control when the loop terminates. Consider this simple loop.

SubLoopForever()
Do
MsgBox "Pete and Repeat were in a boat. Pete fell out. Who was left?"
Loop
End Sub

Use [Ctrl]+[End] to break into that code if you actually try running it.

There is nothing in that code to stop the loop from processing, so it pretty much runs forever.
While there are times when you may actually choose to implement such a loop, you usually want
a way to halt one either manually or automatically. We will rewrite the code a little to get it to
halt automatically after having annoyed you just a little.

SubLoopForever()
DimloopCoums Integer
Dimy As Integer
Do UntibopCount = 3
MsgBox_boped " & y & " times."
loopCount = loopCount + 1
y=y+1l
Loop
End Sub

the value of loopCount is used to exit the loop once it reaches a value of 3. How many times will
the message appear? No, not a trick questiba message will appeartimes.

But what happens if we change it just a little bit?

SubLoopForever()
DimloopCoums Integer
Dimy As Integer
Do WhilopCount < 4
MsgBox "Looped " & y & " times."
loopCount = loopCount + 1
y=y+1l
Loop
End Sub

So I'll sk the question again: How many times will the message appear? In this case it becomes
a trick question. You'll see the message 4 times. And yet logic tells us that 3 is less than 4, but
the test must be done at the Do While statement and that meangthat an extra, sometimes
unexpected pass through the loop.
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SubLoopForever()
DimloopCours Integer
Dimy As Integer
Do
MsgBox "Looped " & y & " times."
loopCount = loopCount + 1
y=y+1l
Loop WhileopCount < 4
End Sub

Again the message will be displayed 4 times because even though we've moved the test to the
bottom of the loop, we still have to get some value into loopCount that equals or exceeds 4 in
order to exit the loop. So be sure you know how many times your loopxeitiute if you are
depending on it to exit after a specific number of iterations. If we rewrite the last section like
this:

SubLoopForever()
DimloopCours Integer
Dimy As Integer
Do
MsgBox "Looped " & y & " times."
loopCount = loopCiotii
y=y+1
Loop WhileopCount < 3
End Sub

Then the message wille displayed 3 times, presumably as you expected it to. You could also
change that last statement to:

Loop UntibopCount = 3
and get the message displayed 3 times.
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What abait a loop that needs to execute some undetermined number of times? Let's say that you
need to pull the characters off of the front of a string of characters until you encounter a numeric
character, but you don't know where in the string the number willel. You can use a 'flag'
to indicate when you have met the requirement. Here is an example:
SubStripToFirstD{git
DimstrippedTeRts String
DimpositionInStridg Integer
DimallFinisheds Booleardefault value when declared is FALSE
ConsttestPhrase "abcdef123xyz"

Do UntallFinishedoop until flag allFinished becomes TRUE
positionInString = positionInString + 1
If MidestPhras@ositionInString, 1) >=Tt&n
strippedText = stripped&aMidtestPhrase, gidoninString, 1)
Else
‘found something that's not a letter, assume a number
allFinished Brue set flag to exit the loop
End If
Loop
MsgBox "Stripped Text is: ™ & strippedText & ™"
End Sub

We had to do a little more work buie got a lot of added functionality. Try changing the value

of constant testPhrase and see how it works. Just make sure you have at leastptehetic
character in the phrase since we haven't tested to see if positioninString ends up becoming
greaer than the number of characters in testPhrase.
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Do LooPSCONTROL SUMMARY

For those that may have gotten confused along the way, here is a short description of how the
different versions obo loops work:

Do
'your code within the loop will run (exatuyeu take some action within the code to force it
'to exit the loop using an Exit Do statement.
‘without such a control, it becomes an "infinite loop".

Loop

Do UntiestCondition
'your code within the loop will execute only telsi€ ohddnis FALSE
Loop

Do
'the code executes at least one time and will continue to execute within the loop as long as
‘testConditioa FALSE

LoopUntikestCondition

DoWhilgestCondition
'your code within the loop will run (executejjethgediConditioa TRUE
Loop

Do
'the code executes at least one time and will continue to execute within the loop as long as
testConditioa TRUE

LoopWhilgestCondition

Generally there's no accepted standard for which of the Do typas (While or Until) to use
other than your own personal preference. Typically you can write either type to accomplish the
same task and get the same result.
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Decision Makers

There are two primary decision making tools in VBA: If.. Then and Selesg.C@/e can look

at the loop structures as decision makers also, but they are kind of indirect decision makers. The
If...Then, and its brother#...Then...ElseandIf...Then...Elself...Else along withSelect Case

are very definitely there to assist you changing the path of the program or the logic of a
process; i.e., they help you make decisions about what to do next based on the result of
calculations or actions at a specific point in your process.

IF...THEN

This is the most basic of the decision miak Using it assumes there is pretty much only one
test to perform and only one action to take if the result of the test is true. It can be written as a
oneline statement such as:

IfX =2ThenY =5

Very straight forward statement: if at this pointtie process X equals 2, then set Y to 5. If X
does not equal 2 at this point, Y will retain whatever value it has at the moment.

A personal preferencef mine is to make even this simple statement a "block" because | think it
makes the code more readahled understandable. This is exactly the same statement, but in
"block" form:

IfX = 2Then
Y=5
End If

This form also allows us to easily and clearly perform more than a single action based on the
result of the decision, like this:

If X = ZThen

Y =5

Z=9

aStringVariable = "X was 2"
End If

So in this example, we perform three actions when we find that X has a value of 2. The End If
statement also gives us a clear view of what will be done when X = 2 by defining the end of the
If Then code blok.

But what if we need to do one thing when X = 2 and do something else when it doesn't? Enter
the If...Then...Else statement.
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IF...THEN...ELSE

Taking If...Then to the next step, this decision maker lets us exercise a couple of options based
on thevalue of something. This next snippet of code shows us how it can be used:

If X = 2Then

Y=5

Z=9

aStringVariable = "X was 2"
Else

Y=1

Z=3

aStringVariable = "X was not 2"
End If

So here we are saying that when X = 2, we set Y, Z anthg8ariable to particular values, but
if X is some value other than 2 then we set those same variables to a different set of values.

We can extend this decision making even farther using Elself along with what we've already
seen.

IF...THEN...ELSEIF...ELSE

Using this combination we can test for different values of a particular item. For this example, we
need to set Y, Z and aStringVariable to specific values when X is either 2 or 3, and another set of
values when it is not 2 or 3.

IfX = 2Then

Y=5

Z=9

aStringVariable = "X was 2"
ElseliX = 3Then

Y=0

Z=99

aStringVariable = "X was 3"
Else

Y=1

Z=3

aStringVariable = "X was neither 2 nor 3"
End If

You may actually have many Elself ... Then statements before the final Else stataaiéng

this a multiconditional decision maker. But for the times when you have many decisions to
make based on the value of one (or more) variable value(s), the Select Case statement is more
efficient.
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SELECT CASE

Select Case is used much like Iftheh and its variants. It's just more compact, provides
improved readability and is more efficient than stringing a long series of Elself ... Then
statements into the code.

To show how it can work, we will use the same situation that we had for thex#ample in the
If...Then variants section.

Select Case Xase our decision on the value of X
Case Is 2Then
Y=5
Z=9
aStringVariable = "X was 2"
Case Is 3Then
Y=0
Z=99
aStringVariable = "X was 3"
Casetlse
Y=1
Z=3
aStringVariable = "X was neither 2 nor 3"
EndSelect

You can have any number of Case Is type statements, allowing you to make decisions based on a
large number of possible values for a variable.

You do not HAVE to have a Case Else stadet, but it is wise to have one. It doesn't even have
to do anything, but having a "do nothing" section tells others reading the code later that no action
is taken if a value doesn't meet one of the stated values. Here's a "do nothing" setup:

Select CasX base our decision on the value of X
Case Is 2Then
Y=5
Z=9
aStringVariable = "X was 2"
Case Is 3Then

Y=0
Z=99
aStringVariable = "X was 3"
CaseElse
' no action required or desgihesh X is not 2 or 3
EndSelect

The Select Case block always ends with the End Select statement.
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Data Sources
There are lots of sources for data to work with inside of Excel:

1 Cells on worksheets

1 Files external to the Excel workbook (and | include things like queries to adbddan
from a variety of sources such as database files or from a networked location or internet
site)

1 The user!

There are a couple of things you need to keep in mind when getting data from any source:

1 You have to know where to find it, and what actiontate to get it into your VBA code
to work with, and

1 Remember that what you expect to get is not always what you actually do get. We'll
cover this aspect some more in a short discussidatafvalidationlater on.

DATA FROM WORKSHEETS: INTRO

Within VBA you can get data from any cell or group of cells on any worksheet in any open
workbook. Later on I'll show you how to do this without ever leaving the cell that is currently
active on your screen.

You will need to know where to look for the information awhto find it, and unless you are
working in a fairly structured situation, you may need to perform some data validation on it
before trying to use it in your code.

DATA FROM EXTERNAL SOURCES

The possible external sources and their types is so varieddhaan't really cover them all here.
You'll need to know how to either open any external data file such as a .txt, .dat or .csv file and
read from it and you'll need to know the format of the data in the file. Usually you have an idea
about these thingsefore you begin writing the code to access the external files, so don't worry
about it at this time. Sometimes finding out what's in a file and how it's all laid out requires
some 'legwork’; that is, you may have to open the file and bring in the datautmising Excel

and simply examine it to see what's what within it.

When querying databases you will probably have some guidance from those who created the
database and maintain it as to what tables and fields within those tables you are going to need to
reference to get what you want from it. This takes us into the realm of SQL (Structured Query
Language) and that's definitely beyond the scope of this book!

USERPROVIDED DATA

Working with data provided "on the fly" or in "real time" from the end usammst an art. You
cannot EVER be certain that they'll provide the information you've requested in the form that
you need it or that it will even be the same kind/type that you asked for! User input data is
almost always in dire and desperate need taf dalidation before using it.
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| canquickly think of four typical ways of getting data from a user in Excel:

1 They type it into cells on worksheets and you read it from thet@ich goes back to the
earlier section ODATA FROM WORKSHEETS

1 Data entered bthe user in response to the use of the InputBox$() function in VBA. This
is useful for getting single quick input from the user when you need it.

1 Evaluating the user's response to a MsgBox$() function that uses several buttons, as
[Yes], [No] and/or [Cael] on it to allow the user to indicate their response to the prompt
you have provided as part of the message displayed. Very little data validation is needed
with this one.

1 Inputs provided on a UserForm. A UserForm allows you to get many inputs dtamce
the user. This is a good way to gather lots of information at once, but you're going to
need to do data validation on a lot of it of some type before actually making use of it.

We'll take some quick looks at the last 3 of these in this sectioningath great detail, but
hopefully enough to give you an idea of the abilities of each of those 3 methods of obtaining
information from the user.

INPUT USING INPUTBOX$()

In VBA code the InputBox$() function is coded as shown below. For this example weiage

to ask the user to enter what we plan on using as a starting balance for a worksheet that is set up
to act as a checking account program of some type. So we are expecting a numeric input that we
will want to use as money (Currency).

Sub GetACurremtry()
Dim dataAccepted As Boolediag to tell us when we think the input is good
Dim userlnput As Variase variant to accept any type of entry the user may provide
Dim acceptedinput As Curremeywill store the validated/acceptedtamibis variable

dataAccepted = Fdlgetialize to remain in the loop until a good entry is made
DoUntil dataAcceptethplied test of dataAccepted = True
userinput = InputBox$("Enter the Starting Balance for the account:", tgtaing Balan
If IsNumeric(userinput) Then
'looks ok, at least it starts with numbers
dataAccepted = Trge that we will exit this loop
Else
‘oops, not looking very good
MsgBox "Please enter a dollar amount to continue..."
End If
Loop
acceptedinput = Val(userlhpathenumeric value of the validated/accepted entry
"... continue on to use acceptedinput in your code
End Sub

As you can see, we've set up a loop to keep asking the user for some numeric entry wttil we g
one from them. We use the Boolean flag, dataAccepted, to tell us when wé thiakight to
use what they entered later on in our processing.
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Let's quickly look at the line of code that gets the input from the user:

userinput = InputBox$('1Bhte Starting Balance for the account:", "Starting Balance", 0)

InputBox$() can also be written as InputBox() but | use the $ with it as a reminder that if
something is entered, it is going to be a string/text even if it looks like something else such as
number, currency amount, time or date.

InputBox$() takes 3 basic parameters:

1 A prompt to be shown to the user,
1 some text to use as a title in the dialog and
1 adefault value to use if the user just clicks the [OK] button.

Here's what this looks like atimtime:

' X A
Starting Balance A Iﬁ

Enter the Starting Balance for the account:

Cancel

[
LgA

Figure 16 InputBox$() Example

You can see where the three pieces of information were used when the line of code was
executed. If the user just presses [Enter] or clicks the [OK] button at this point, we get zero ( the
default value we provided) as the starting balance.

But if they don't enter something that looks like numbers, they will get a reminder message and
the dialog will be shown to them again:

i 3
Microsoft Excel ﬁ

Please enter a dollar amount to continue...

oK
=ﬂl

Figure 17 InputBox$() Validation Failed Message

But there are 2 situations that can come up here that we haven't taken into consideration in our
data validation: The user clicks the [Cancel] button or the user clicks on the closexXdialog

In both of those cases we get a zero length string backvariable userinput, not a zero or
anything else. We have to expect this to happen, look for it, and decide what to do if it happens.
That's more of the data validation process. Here is the code segment with a test for this situation
added to it:
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SubGetACurrencyEntry()

Dim dataAccepted As Boolediag to tell us when we think the input is good

Dim userlnput As Variase variant to accept any type of entry the user may provide

Dim acceptedinput As Curremeyill store the validategfsied amount in this variable

dataAccepted = Fdlgetialize to remain in the loop until a good entry is made
DoUntil dataAcceptedhplied test of dataAccepted = True
userinput = InputBox$("Enter the Starting Balance for the aatimgnBaldsce”, 0)

If userinput =" Then
'user either clicked [Cancel] or closed the dialog window
'we have to decide what to do in this case and code it
'into this section

End If

If IsNumeric(userinput) Then
'looks ok, at least it starts with numbers
dataAccepted = Trge that we will exit this loop
Else
‘oops, not looking very good
MsgBox "Please enter a dollar amount to continue..."
End If
Loop
acceptedinput = Val(userlhpathenumeric value of the validated/accepted entry
"... continue on to use acceptedinput in your code
End Sub

You're probably going to ask "Well, teach, what do we do if userlnput = ""?" My answer is "that
depends”. It depends on how you want todb@ it. You could toss up a prompt asking if they
wish to continue and put up the dialog again or you could put the default value of O into variable
userlnput just as if they'd clicked [OK] or you might even ask them if they want to quit futzing
around vith their checkbook for now and if so, shut down so they can restart everything later on.
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USING MsSGBOx$AS USERINPUT

You can use the MsgBox$() [which can also be coded as MsgBox()] as a fast, reasonably
accurate method of getting a short Yes/No ansveen fyour user during your processing.

Normally MsgBox() just puts up a message with an [OK] prompt and continues to process after
the user hits the [Enter] key or clicks the [OK] button. Code for such a thing might look like
this:

MsgBox "We are on page ad4the tutorial. Press [Enter] or click [OK] to continue”,
vbOKOnly,"Checkpoint”

fi b
G B ==

We are on page 34 of the tutorial. Press [Enter] or click [OK] to continue

Figure 18 Plain Vanilla MsgBox$() Displayed

But what if we want the user to make a choice right now? We could change it a little bit and ask
if they want to continue reading or take a break. You can 'capture' and evaluate the user's
response to a MsgBox() by forming it as a function and using it as a test, like this:

Sub Checkpoint()
If MsgBox("We are on page 34 of the tutorial. Woutd gautilikes", vbYesNo, "Checkpoint”) = vbNo Then
Application.Quitlose Excel!!
End If
'just continue on here...

End Sub

i a
Checkpoint -_ [

We are on page 34 of the tutorial. Would you like to continue

Figure 19 MsgBox Used to Obtain User Input

By enclosing the prompt, button choices and title witf)iwe have turned it into a function that
returns a code associated with the button they click. It would look like this on screen:

vbOkOnly, vbYesNo and vbNo are constants automatically available within V#u don't

have to predefine them anywhereyiour own code. There are others that can be used with
MsgBox also, such as vbExclamation, vbCritical, vbYesNoCancel and some that let you
determine which button on a muliutton message is the default (is used if they just hit the
[Enter] key).
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USeERFORM AS A DATA SOURCE

I'm going to show you a big form from an actual project I'm working on when I'm not trying to
finish up this book. We won't discuss all of it, but we will take one or two of the controls on it
and discuss them to show things like howatidate the data and how to get it from the form out
into a cell on a worksheet.

r )

Madel ID: | ﬂ Current Configuration Total Cost (JSD)

| £0.00

Inlet Type

* Tangential " High Entry

2 ] ]

lsCharge [ransimon

[

* To Airlodk (" To Flare Trough Auger

aljc

* None (" Magnehelic " Photohelic

Hopper Choice

(* &0-Degree (" 70-Degree
[ Support Structure

[ Ladder and Cage

[ Galvanize Ladder and Cage

I S 8 S S

[ Secondary Service Platform

Add to Quote Sheet and Clear Clear and Close Without Action

Figure 20 Multi -Control UserForm

| chose this one because it uses many of the possible controls you can use on a user form. It
starts off using &omboBox control to present a list of possible models of a piece of equipment
that the user can select from to begin to build up a cost for the item. The astute observer will
notice that everything except that ComboBox is disabled right now. That nheatiset user can

only choose a Model ID at this point. That is part of my own data validation here: they can't
choose pieces of an equipment item without first telling what equipment item they are going to
be working with. Once they choose from the, lesterything else gets set up to hold and accept
legitimate values from the user. All of the other controls on this form really need no further data
validation because the form itself and the way option buttons and check boxes within groups
work does it or me automatically. What | want you to see here is the variety of controls you can

Data Sources Page 37
Copyright © 2008 by J.L.Latham, All Rights Reserved.



Programming In Excel VBA by J.Latham

An Introduction Microsoft Excel MVP 2006-?7?

put on a user form. One control that is definitely missing from this one is a plain text entry area
such as you might use to get someone's name, address or other iofornidgre is another

form from the same project that has lots of those.

Figure 21 UserForm With Text Entry Boxes

Each of the text entry boxes on this form has a unique name, just as each of the controls on the
other form do. Tt allows us to work with them in the VBA code. Actually on this form there's

not much done in the way of serious data validation because most of the entries are things that
we pretty much don't have an idea of what they should look Bke.we can chdcto make sure

that something was entered into any areas that we consider mandatory information, and we might
check that the zip code looks like a zip code or that phone numbers look like what we expect a
phone number to look like ... or not. But evert tten get almost out of hand. Unless we tell the
user how to enter a phone number somewhere, it might come to us several ways, like:

(800) 5551212 or 800.555.1212 or 800 5551212

or others. So I'm just taking it on faith that the user has enough cosensa to enter phone
numbers in some fashion that is acceptable and understandable to others that may look at the
information later on.

On this form nothing much happens until you click one of the two buttons at the bottom of the
form. If you click the Cancel: ...] button, well, I just close the form and that's that. But if the
user clicks the [Save and Continue] button, then there is work to be done: wie alke the
information from this user form and put it someplace more permanent In this caset is

going to be moved to a sheet in the workbook.
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