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ThisVBA trainingvorkshop has been designed foeople whoneed to know how to create
robust, professional VBA code, but haw@intention of becomindull time programmers.

It is a rigorousfast-track coursefor consultants, analysts and accountantish provenExcel
skillsand concentrateson the skills and knowledge needto createprofessional solutions
real world problemslt is NOT a course for junior programmers.

After graspinghe core VBAskills you will be challenged withstart-to-finishreal world
scenario. As youndertake the projectand we discuss the various challenges, traffe and
options,you will learna simple, logical and methodicaine-point planthat will enable you to
design programor manageExceNBAprojects with full confidence.
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Course objective s

. @& 0KS SyR 2F (KAa O2dz2NAS &2dz gAff 06S lofS (2
Understand Exde =+ .tren@ths, weaknesses and limitations.

Plan, write, debug and extend well structured VBA code.

Follow a simplenethodical procest design,code and implement an Excel VBA system.

Recognise teffale signs of weknd badlydesignedvorkbooks and/BA projects.

Appreciate the factors that impact the complexity of a \{Béject.

Design or specify projects for other people.

Know where to get additional help

= =4 4 a8 -8 -—a A

You will NOT be expected to rememispecific details of théunctions routinesor syntaxcovered in
the workshop.

A few words aboutthisAT AOI AT OAOEIT 1 8

Whilst this document contains many of the pointers, examples and discussion items we will be working
with throughout the workshop, ihas not been designed asourse book.

In order to give ya the maximum exposure to Excel V&# promote discussion on the topics covered
we will be working directly with the Visual Basic Editor throughout the course.

Thisguidehassimplybeen designedsaa remindenf the topics discussed aridr reference duing or
after the workshop.

A note to readers , not undertaking this course froma qualified OOAET AO 8

Thisdocument is available freely online from several locations, and you are welcome to peruse its
contents though notto copy orchange them Although we would ideally recommend you undertake
this courseunder the instruction of qualifiedtrainer and experience programmer, ve sincerely hope
that it is of use in your understanding of VBA in a commercial environment. ExcelForManagéssacom
consultancyspecializingn spreadsheetand spreadsheetisk managementand we arecommitted to
promoting the use of VBAuia safeand responsible wayPlease visit our websitat
www.ExcelForManagers.coomn contact us for assistance in ydexcéissuesor training requiements
including VBAor ExceR007.

A note to qualified trainers or VBA programmers 8

If youare interested in presenting this courgeurself(or anupdated 200A/BAversior) we can license
it to suitably qualifiegbersonnelincludingthe accompanyingpreadsheet anddocumentation Please
corntact us for detailsaat Enquiries@ExcelForManagers.com

| Course objectives
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VBA z An overview

VBA is the programming language that residithin Excel It enables the automation of complex tasks
and the construction of coplete applications that can make use of the full power of Excel

VBAalso resides intber host applications including/ord, PowerPointand Accessso many of the skills
learnt here can be applietd other Microsoft Officesoftware.

VBAVvs. Sandard Excel Functionality

When faced with an Excel project, experienéedel users who aret programmers often use complex
spreadsheets, hundreds of formulae alittle -known tricks to create their solutiorwhilst professional
programmers tendo drop straight into VBA and use Excel sintiplglisplay the solution

S whichapproachis bes®

The answer is that lepends on therequirement.However, the most effective solution issuallyone
that combines thebuilt-in powerand functionsof Excel with the automation antbntrol of VBA.

UsingVBAor Excelnefficientlyis one of theprimarysources of project failurgandthe decision on
whereto pitchyour solution an animaginary Excel functions vs. VBA codeibngorthy of active ad
deliberate consideratiorbefore finally deciding upon yoapproach

Should | Use Excel
Functions or VBA Code?

Non programmers have no Computer professionals
choice but to desigtheir usually go for a mostly
solutions using standard Excel programmed solution.

Excel

Function \ 1 /

True Exceprofessionals pitch their solution at the most appropria
mix of VBA code and Excel functionality for the requirement.

| VBAC An overview
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When should | use VBA?

VBAcanbe made toperformmost tasksn Excel. Igivescomplete control of what iglisplayedand
calculatedand canbe made to befast, efficient andeffective However, vith a fewexceptionsstandard
Excel functionality cahe coerced (often in longr roundaboutways)to perform most of the
functionality availabléo a VBA programmeiTherefore you will ofte be faced with the personal choice
of using Excel or VBA feachaspect of your projecDetailed kelow is an advisory list dfow you
shouldtend towardsusingeither Excefunctionsor VBA for variouparts of aproject.

Note: This is a generic lisif recommendations and the ight decision willdepend on many factors.
Base your decision othe specificof your projectand your relative Excel vs. VBA skill levels.

Use9 EOSt TFdzy OlGAzyltAade F2N X

Holding data(nlikeVBAvariables Exceldatapersissif the workbookis closedand reopened
Simple data validation

Looking up associated datag. VLookup() , Offset(),Match()

Sorting data

Calculating data

Displaying and formatting results calculatedinformation.

Pivot tablefunctionality.

Charts

= =4 -4 48 -4 -4 —a -9

UseVBAfor X

Interacting with the datx
1 Moving, copying or deleting data based on set conditions
1 t SNF2NX¥YAYy3I RAFFSNByYy(d OFftOdzZ FGA2ya ol
1 Manipulating graph views and source data
1 Opening prespecified data files and extracting known information
1 Checking complex data logic\alidity.
Interacting with the data and the usebmbinedX
1 Preventing the user continuing untiefined criteria have been met
f Showing and hiding data or sheets of dat® O2 NRA Yy 3 (2 orfa8lity.dza SN &
1 Wizard style applications where a definepess needs to be followed
i Situations where several user decisions need to be met (especially dgduésioncombinations
can beincongruous)
f al yALMz I GAYy3 GKS dzaSNNRa Sy@ANRYYSyild 6So3o
Interacting with other apptiationsX
1 Exporting graphs to PowerPoint
1 Importing database informatigrfor examplegrom SQlor Oracle

| VBAG An overview
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Pro-Tip

t 26SN) dzZaSNER fA1S G2 0SS o6fS @y Xd
They like to be able to dig down into a worksheet and have the ability to S
understand and investigate each stage of the calculation process. For the
seeingan Excel formula calculate their data is more important than the spq
of calculation. Usg worksheet functions instead of (usually faster and oftg
more efficient) VBA to calculate data gives users a crucial level of comfor,
with the system, and gives you as the designer a superb opportunity to ¢
the system is performing correctly at dastage of the calculation

Should | use Excel at all?

STF2NB 4SS tSI @S GKS (2LIAO 2F O2YO0AYyAy3d .1 |y
consider wherExcel mght not be the right solution at all. Here are tkteree mainfactors thatwould
givewarningsignsfor the needto considersolutions outside ofExcel / VBA.

Security

Excel is NOT secure. Passwords are useful and there are numerous clever ways afgdaaglisiding
data within Excel, but if security is of paramount importance themshouldtalk to your IT department
about progressingp a clientserver application whersourcedata can be stored remotely and
securelyX @  mightgtill be able touse Excel to opemanipulate and display the information

Multi -User Applications.

Excehow has several increasingly useful (and complex) methodptiate,share and control data
between multiple users. Whilst these mmeetyour requirements, and/or yoaancertainlyuse VBA to
create andmaintain data integritya multi-user Excedystemis a farfrom-ideal solution. Ifyour project

is a linear procesgone where several usersvork on the datan turn and pas# on to the next user

then you mayconsider wing asingleExcel workbook asdata filethat actsasanintermediary between
theusersj.e.SI OK dzASNJ Kl & GKSANI 26y RAFFSNBy dataWa e aii
workbookready for manipulation by the next user. However if all the useedrto manipulate the

same data at the same timtben you shoulde disinclined to use Excel, at least for the database aspect
of the requirement.

Web-Applications

Aquestion that often arises is wheth&xcelanbe usedeffectivelyoveranintranet or nternet. Excel
CAN be used directly in a browser such as Internet Explorer, but nis\éBailable and there a@her
severelimits onits functionality. Ourview is that Microsoft will need to address this issue over the next
few years as the deand for more and more applicatiotisat rundirectly through a browser increases
Right nowthere is no simple, perfect solution. If you need wedised or intranet based interactivity

with users, discuss this with your IT department, BEFORE stantimgolution Prompt themabout
Excelrviceswhich may be appropriate in some circumstances.

| VBAG An overview
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The Macro Recorder

Pro-Tip

Unless you develop solutions full time, it is likely that the mac
recorder will be the cornerstone of your programming synta
Once you have learned to make this Excel generated code
generic there is no problem veltsoever with this approach.

Note: All public macros are always available to run via Tools / Macro / Macros.

Most IntermediateExcel users have heard about or used the macro recortlés.available a Tools /
Macro / Record New Macro.

Record Macro

Macro name:

Macrol

Shortcut key: Store macro in:
Cirl+ This Warkbook

Description: Eerscllﬁnral &acri Workbook
ew Workboo
Macro recorded EEIEI Workbool

A variety of options is presentedne of which ighe location of the code that will be created.

Personal Macro Workbook

The Personal Macro Book is Bxcel workbook that can be used to contaiacros you use personally. If
it has been created it is opened automatically alongside Excel and can be unatdaigntimevia
Windows /Unhide / Personal.xi$he Personal Macro Workbook has the disadvantage thaintlaeros

on which yow workreliesare only available to yoult can be messy to share these macros with your
colleagues (namingsues)

For the duration of the workshop, anitissuggestd ingenerdd &1 @S (KS2 FNDER 2( 2.
which will be the active workbook at the time. Any saved code will then be kept with thebaokkand
available to all users when the workbook is shared.

| The Macro Recorder
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Viewing your code in the VBE

In one of your first workshopexercisa, you will have created a macro that fits the worksheet contents
onto a single page of A4 portrait paper, and includes the date in the centre of the fotmesever to
see this, or any otherode we must enter into the world of the VaBasic Editor (VBE)

Start the VBE from Tools / Macro / Visual Basic Editor. Your screen should look something like this.

asic - Bookl ==t >

Type a question for help -

v Inset Format Debug Run  Tools Add-Ins  Window Help

G b G s | S5 EE | = D | s Y G i I

Watches

x|
Expression | Value | Type | Context ]
=l

The workbook name(s) will appear at the top right hand side of the screen, along with a tree stafcture
items. Right now all we are interested in is the code we have just written. Double click the + sign next 1
0KS @g2NR Waz2RdAz SaQ (2 NAEWHONtthei@ KoBbklif NB@ER de#h SlH20Q @z
code will appear in the Code Window

[»|]x

EnableCalculation
EnableCutlining

EnablePivotTable
EnableSelection

4

| The Macro Recorder _
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pe Ve ~

AEA 6EOOAI " AOE

The VBE code windoghown in white)syour main
interface with VBA. It is used to write, read and debade.

4 A\

Here, adropdown list of subroutines
available in the code module
available Select one to view the code

%A

i I(General) v]

The colour of the writingn the VBE

indicates how Excel is interpreting

iKS GSEG X

Green:/ 2YYSyiGa o{ il
and are ignored by VBA)

Blue: Reserved words with specie
meaning to VBA
Black: User instructions analysed

by VBA at run time

/

Private Sub Arrays()
'Fixed size
Dim alngCOptions(3) As Long

Pro-Tip

Drag the yellow arrow to
any line in the routine to
jump straight there.

Dim avarData() As Variant

'Fixed size
alngOptions(l) = 1
alngOptions(2) = 10
alngOptions(3) = 100
MsgBox alngOptions(2)

SalesData.Activate

avarCellValues (1, 1)
avarCellValues (2, 1)
avarCellValues (1, 2)

MsgBox avarCel.

'Fixed size (multi-dimension)
Dim avarCellValues(2, 2) As Variant

'Fixed size (multi-dimension)

'Variable size (single or multi-dimension)

= Cells(1l, 1).Value
= Cells(2, 1).Value
) = Cells(1l, 5).Value
afl avarCellValues (2, 2) = Cells(2,
alues(2, 1) & ", " & avarCellV:

Debug.Print avajyCellValues(2, 1)

'Variable size |[single or multi-dimension)

5) .Value

Pro-Tip

See the start and end of ¢
routine atthe same time
by dragging the scroll bar
on the right and splitting
the code window into

The yellow line indicates the line of coderrently
being processed. Staor re-start the code by

asSt SOGAy13
F8:
F5:

FYe@oKSNBE Ay
Run the code, one line at a time
Run the code to the end

¢ KS +Aadzt .|
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Making your code generic

The macro recordeis veryaccurate;however it is NOVery efficient.The codeyou generated willook

something like thiswhichcan bequite daunting to a on progammer

Sub Macro 1()

With ActiveSheet.PageSetup
PrintTitteRows =™
PrintTitleColumns =""

End With

ActiveSheet.Pag  eSetup.PrintArea =""

With ActiveSheet.PageSetup
LeftHeader=""
.CenterHeader =™
.RightHeader =""
LeftFooter ="
.CenterFooter ="&D"
.RightFooter ="

LeftMargin = Application.InchesToPoi nts(0.75)

.RightMargin = Application.InchesToPoints(0.75)
.TopMargin = Application.InchesToPoints(1)
.BottomMargin = Application.InchesToPoints(1)
.HeaderMargin = Application.InchesToPoints(0.5)

FooterMargin = Appli cation.InchesToPoints(0.5)

PrintHeadings = False
PrintGridlines = False
PrintComments = xIPrintNoComments
.CenterHorizontally = False
.CenterVertically = False
.Orientation = xIPortrait
Draft =Fa Ise
PaperSize = xlPaperA4
FirstPageNumber = xIAutomatic
.Order = xIDownThenOver
.BlackAndWhite = False
.Zoom = False
FitToPagesWide = 1
FitToPagesTall =1
PrintErrors = xIPrintErrorsDispl ayed
End With
End Sub

X & & br&ak it down to something more manageable!

|¢KS *Aadzrft . FaAAO0O 9RAG2NRA
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Macro Name

Sub Macroll()

AllrecorderY ONR2 & adF NI 6A0GK GKS g2NR W{dzoQ F2ftf246S
GKSYy | aSd 27F LI NBy K $ ameanngful #nigéehatne RieRypxécorded i S
you canchange ithow. The name must start with a letter and can include letters & numbers. An
underscore must be used in place of any spaces. The name is not case sensitive.

With ActiveSheet.PageSetup
.PrintTitleRows = ™"
PrintTitleColumns = ™"

End With

The phrase®¥’2 A 1 KQ I Yy R W9 yidll VBARhatk\@rytdig) Wsted hétdden them applies to
GKS alyYS WiKAYIQd ¢KS WIiKAYy3IQ Ay ljdSaldAazy Aa
case is the page setup of the agtsheet.

This code siippet tells Excel to set the title rows and columns (those rows and columns that are always
printed at the top or left oEVERJrinted sheetwhen there is more than one sheet top print) to
nothing

We will be covering the verysefulWith ¢ End WitlIn more detail later.

Eliminating code

Whilst we were recording the macraje went into the Page Setup userfoandthe (rather zealous)
macro recorder decided to take a note of EVERY page setup sdttngxample in the With End With
code snippet above we did not tell VBA anything about PrintTitleRows, however it still recorded this

settingforus! & 6 S R AtR@hangenmythiggiio do with this aspect of the page setup, it is safe
to delete those entire four rows of code.

Pro-Tip
9t AYAYIFlGAYy3 GKS O2RS (K

gAtt 2F0Sy Odzi I NBOB NR

| TKS +Aadzat .Fraa0 9RAG2NRA / 2R
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hyOS @2dz 4SS K2g (GKS YIONRB NBO2NRSNJ 2LISNFiSax
ZctiveSheet.PageSetup.Printhvrea = "V
With ActiveSheet.PageSetup
LeftHeader = ""
.CenterHeader = ""
.RightHeader = ""
LeftFooter = ""
.CenterFooter = "&D"
.RightFooter = "™

2SS RARYQUO NBljdzSaid (2 as {wewaitSo ldaindt yow it wakdSitlis séfefto 1 K
delete that line too.

Pro-Tip

When the superfluous code is deleted and the macro is ru

the settings relating to the deleted code are left unchangeq

The same is true of théeftHeader, CenterHeader andso on.

Once we haveemamed the macro and deletdtle superfluous code we are left with something a lot
more manageable. Notthe commentgin green)have also been amended to make it easier to
understand later You can testun the new macro from Tools / Macro / Macros.

Sub SinglePortraitPageWithDateFooter()

'Sets up a =ingle page portrait A4 sheet ready for printing
'and inserts the system date into the footer.

With ActiveSheet.PageSetup
.CenterFooter = "&D"
.Orientation = xlPortrait
Paper5ize = xl1Paperid
FitToPagesWide = 1
FitToPagesTall = 1

End With

End Sub

Pro-Tip
When you start out in VBA, it can often be a process of trial
error which lines it is safe to remove: Make a copy of the

original recorded macro before you amend it so you can eas
re-insert lines of code until you get the required result.

|6KS +Aaddt .FaiA0d 9ORAG2NDA /2RSS 2AyR26
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Intellisense

You may have noticed tHidberal useof dots in the code created by the macro recorder. These dots are
crucial to VBA (moren that when we get to Objectdbut importantly to us thewre the precursor to
one of the most helpful, imsaving, andclud A @Ay 3 | aLISOGa 2F . ! Xo L

LyGSttAaSyas ofihalping dsibddgBranteE fefieinbes all he settingsperands and
syntaxavailable to usvhilst we are coding.

¢tKAada A& 0S40 RS&AONAOGSR o0& gl & 2F Ly SEIFYLX S:
Underneathany other macros in Module gnter the exact text: Sub Test  then press Return
You will see that VBA hasteredparentheses after the wordest and also included a gap followed by

0 KS &2 NR aThi# & yioRIntgllideds@ at wok, but itislpful neverthelessYou should see
somethingsimilar to thisX

Suk Test ()

End Sub
All our codéor this routinemust now be writterbetweenthese two lines.
Applicaton A& +.! Q& 62 NR delfehviionnrest.aN@ lddk gogito changie EScEl
I LILIX A Crhldulatidnge@idgfrom Automatic  (its standard setting) tdéanual |, just as if we had

changel it directlyfrom the Excebptions.

Start by nsertingthe word Wpplicatiorfbn the linebelow our routine title,and follow it with a dot.)

Suk Test()
Application.
End Sub =% CalculateFull i

=% CalculateFullRebuild
@
iy Calculatinnlnterrupey

e CalculationState

E& CalculationVersion
&l Caller -

You will see thabn entering the dotntellisenseémmediatelypresents us with a list of all thgossilie
settings and actions that can be viewed, performed or set on the Applicafiuis list is very extensive
WS gl yi G2 &aSi tidgkss eiter scrioliQideitoritdristarybQ enterhd the first few

f SGAGSNE W/ ! [ Qb Hholideklickod itzo lat SBA insett $he word \uRyDU.

| Intellisense
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We now want to set the calculationthe WY | ydzl £ Q aSGGAy 3z athelimeRIRis I y
time Intellisensemmediatelyoffers us the three options that are available. It is a simple matter to
double clickhe required option and pres®turn to complete our line of code.

Sub Test{)
Application.Calculation %
End Sub @& xlCalculationAutomatic

(=R v|CalculationManual

@ xCalculationSemiautomatic [
¢ K I ( Wa usddiinkllisense to create a fuilnctional macro with little effort. You may wish to write
another macro to set calculation to Automatiod runité 2 NJ NBaSd Ad FTNRY 9EOS

Sub Test ()
Application.Calculation = x1lCalculationManual
End Sub

Using Intellisense for Parameters & Constants

As well as informing us aboséttings and actios (in VBA these are known as properties and events),
we can also use Intellisense to tell us about parameters and constants.

Msgboxis one of the ways to interact with the user, and whilst it can be twgeatisplay simple text, it
can take seeral optional parameters to enhance the message.

In our test substarta new linewith the wordMsgbox then the first parenthesi¢
You should see the following Intellisense caption which informs you that you are about to enter the
LINPYLG o6YSaal 3sSo X

Suly Test()
magbox |
End MsgBoxiPrompt, [Bultons As VbMsagBoxStyle = vbOKOnly], [Title], [HelpFile], [Context]) As VbMsgBoxResult |

¢&LIS | YSaal3sS Ay [d23dS YFENJ & o0So3d al Stf2é0

Sub Test|()

msgbox ("Hello™,
End WMsgBox(Frompt, [Buttons As VbMsgBox Style = vbOKOnly], [Title], [HelpFile], [Contex(]) As VbMsgBoxResult
vblMsgBoxRiReading
viMsgBoxSetForeground
vbOKCancel
VRO Only
viCiuestion
voRetryCancel -

m

EEEEE&E

This time you are infored that you are entering the (type and texf) buttonsthe user will segand
presented with a list of option®ress escape and come out of the routine agaénished for now, but
carry2y SELISNAYSyGAy3d 6AGK LydaSttarasSyasS yR dza$s
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VBA fundamentals : Objects

VBA is an object orientated language. That is to sayrttust projects carbe described, and the
solutionprogrammed through a hierarchree structure)of things pbjectg and theirproperties

Although there are hundreds of objects in Excel, there are jus
handful that are key to over 90% of most programming
requirements,and of these, there arthree core objects;
Workbook, Worksheet and Range.

We will work extensively with these objects during this
workshop.lt is essential that you are comfortable with them an
how to manipulate and control ttee objects

\o )

The Workbook, Worksheet and Range Objects

These three objects are intrinsic to VBA programming. Thegnaiable as simple hierarch

1 The Application (Excel) contains one or méterkbooks.

1 Each Workbook contains one or more Worksheets

1 Each Worksheet contains a range of cells (Anything from 1 row bytd €6536rows by 255 cols

Once we have defined the workbook or worksheet or range in which we are interested, we can then te
+. ! gKIFd ySSRa R2Ay3a X

Properties

When we want to know or set something about our object, such as its name, its colour or its height we
R2 (0KA& GKNRdAZAK GKS doe&al@dus tdnoNB.LISNIASAQP t NP L

Methods

When we want to prform an action on an object, such as to create a new one, dél|edetivateit or
O2Lk® Al ¢S R2 GKA& (KNP dakknaldges todsibS. 2 F WaSi K2R
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Defining Object s

Excel VBA object code starts (either implicid SELJX A OAGf &80 6AGK GKS 62N
then followed down to the specific required object using a dot at each level and once the required
object is reached we can finally invoke a method or view/set a property.

r A\
We select or define specific Objects, invoke Methods ar

view or set Properties all via a single simple prograngmi
Ay & (i NJzOeihiingbié doK &

N -/

Thefollowing line of code showthe syntax used to define arangeaiddk 2 ¢ A Ga Wy f dzSQ
using a dot to separate each object and the final property. ieissage box displays the contents of cell
Al on the second worksheet of the fifgtr only)open workbook in Excel

MsgBox Application.Workbooks(1).Worksheets(2).Range("Al1").Value

It follows that in order for VBA to work on a range of cells, we rnieddll VBA not only the range, for
exampleAl:C4, but also the Workbook and Worksheet (the hierartthywhich the range belongs.
Luckily Excel VBA offers us lotaiséfulways in which tepecifythe requiredobject

Pro-Tip

Using VBA tonanipulate ranges that includeerged
cells in a worksheet is tricky (you need to trefag t
single cell as a contiguous range, and there are othq

cut/paste limitations). Avoid merging cellsany
workbook where you intend to manipulate workshee
using VBA¥ at all possible

| VBAfundamentals: Objects



VBA Workshop from ExcelForManagers.com

Explicitly specifying an object
Youwill bewriting code that works atll levesA Yy G KS 2062500 KASNI NOKeé X

Application level
E.g. Change the calculation methodaximiseor refresh the screen

Workbook Level
E.g. Samg, activatngor protectinga workbook

Worksheet Level
E.g.Add, renane or delete a worksheet

X or you may wish to work with objects that sit within wohleets, for example
CellRanges
E.g.Change the values in a randesert a row, copy & pastellsor change cell formatting

ChartObjects(@hartg)
E.g.Show or hidea chart or reset its source range

Shapes or Pictures
E.g. Add, hide, resize or depictures and shapes

{AYLX & NBYSYOSNI (2 adlF NG Fd GKS (2L 2F GKS KA
Application.Workbooks(1).Worksheets(1).Calculate

Theabovef AyS 2F O2RS aid2L3a i GKS 22N)] akhédSiti f SOSH
therefore ONLY recalculates WorkSheet(1)

Range()
Application. Workbooks(). Worksheets(). ChartObjects()
Shapes()

E.g. E.Q.
Worksheets(1). Range("A1:B2")

E.g
Workbooks(1).

Eg
Worksheets("Data").

Application.
=N
Worksheets(strSheet)

E.g.
Workbooks("A.xIs").

E.g E.g.
Worksheets(2) Shapes("Arrow")
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Defining Workbook and Worksheet Objects

ActiveWorkbook, Activéheet.

TheW! OGAGSQ 202500 A& GKS 2yS OdaNNByGfe .okAy3a |
open workbook name (includingsitxls extension) will be unique, as will be the sheet tab name within
that workbook, and can be used to uniquely define the object.

Example;

ActiveWorkbook . ActiveSheet
D22R F2NJ X

Everything!

. Sol NBX

Nothingreally,until you get toadvanced programing (whenspeed, and event handlingsuesan
come into play

Pro-Tip

If you useActiveWorkbook andActiveSheet in your code,it is good
practice to enter the first liné & X

ThisWorkbook.Activate

This will prevent your code attempting to run on another workbook.

ThisWorkbook

Refeencing the workbook in this wagnsures that the code is acting upon the workbaoktairing the
VBA itself.

Example;

ThisWorkbook (There is no Worksheet equivale nt)

D22R FT2NJ X

Timeswhen you think the user may open or activate another workbook and your code is not designed
to work on other workbooks

Udng its index

Multiple objects2 ¥ G KS &l yvYS (GeéL)lS FNB NBEFSNNBR G2 Fa |
Application may contain a collection of three Workbooksch workbook in the collection is assigned a
unique index and can be referenced using this number.

Example;

Workbooks(1). Worksheets( variable_number ).
D22R FT2NJ X

When cycling through all the open wdrooks, the index can be used in a-Naxt loop

.S NBE X

The index may changéVorkbooks(2 ) may be becom&Vorkbooks(1) if the first workbook is
closed.
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Usng its name

The open workbook name (including its .xls extension) will be unique, as will be gtgt@h@ame
within each workbook, and can be used to uniquely define the object.

Example;

Wo r kv b ook s (i Da tWorkskdets( 0 Variable_string ).

D22R FT2NJ X

b2d YdzOK NBlIffte X LIQa hY AF (SLADN] &2 Y LHus2 N
$SS WwhoaSOd bl YSQ T2 Niiskmentonsd Kereaeally dnfy Ndcduge b b likalyA ¢
to see it used by less experienced programmers.

. Sol NBX

The user may change the workbook or worksheet naamel invariably does!

Use its OBJECT name

The BESWay to referencéNorksheets (and most other object you will encounter such as Charts, Pivot
TablesUserforms and Shapeis)to set and then use an object nanfeot applicable to workbooks)
D22R F2NJ X
Everything

Example;

Set an appropriately destdi A S y I YS Ay (KS Wbl YSQ latBidedainple 2
boththeobjec@ y I YS ' b5 &AKSS{G G o6 yheWwsd rhustBe afpliadiniefic & S i
and contain no spacefnce a name has been set it can be used directly in dodexampleX

Msgbox wksSalesData.Name

X &owsthe TAB name of the worksheet object.

Project - VBAProject x
EENE k

=423 Microsoft Excel Objects

| sheet3 (Sheetd)
@ ThisWorkbook
sksDebuggingCode (DebuggingCode)

sksSalesData (SalesData)
& wksSalesDataBackup (SalesData(Copy))

Pro-Tip

Setting up appropriate object names and range nar Eu.g':;;d;loe;IVariabIesAndArray

may appear time consuming and not worthy of the e
effort. However this is time well spent. It is the G e OtecProper et
RSO2NI G2NEQ Sljdza gF f Sy 4 medeugnaCodePractcd |
before painting and Wl ALWAYS result in a better, i - ' 4

Properties - Sheet3 x

Y2NB NBEfAFOES I yR Y2NB i
I32Ay3 G2 Odzi O2NYySNH 5h Aphabetic

DisplayRightTolLeft False
EnableAutoFilter  False
EnableCalculation | True
|EnableOutlining

FrahlePivatTahle  Falae

False
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Defining a Worksheet Range

Pro-Tip

There are numerous ways to define a range object in Wigdy of which are listedelow. Each
have their own advantages amlisadvantages and you will often have a choice of which to use.
Experiment with different methods, however the following four methods (all described more fu
below) are inour experience the most flexible and powerful in VBA. The first two can be used ta
RSAONAOGS GKS AGIFNIAY3I 02N I OQldzr f 0 LIR2aAdAaz

Range (A Da tUaeda)previously defined Excel named range

Cells(X,Y) Using variables is a powerful, generic way to determine a start positic
.Current Region Setting a contiguous ranggound a know startingosition

.Offset.Resize Working on a relative position to a known cell and/or resizing the rang

Defining asingle cell

Cells(2,3) The second row down the third column across (Cell C2)
Range(nA20) A2

ActiveCell The upper left most cell in the Selection (see below)
Intersect(Rows(3), Columns(2)) The intersection of Row 3 and Column 2 (Cell B3)

Defining a ange of cells

Range ( fiA2: B&contiguous range from the top left to the bottom right (iA2, A3, B2, B3
Ran ge ( fi Dat Bhenange defined by the range name in Exaarounded by quotes (e.g. Data)

Rows (2 ) The entire 2 row.

Columns(1:3) All cells in Columns A, B & C

Selection One or more cells representing the selected cellshenactivesheet

UsedRange The range starting at Cell A1 and ending at the intersection of the last populatec
row and the last populai@ column.

CurrentRegion The contiguous range starting amy single named cell

Cells All the cells in the worksheadr the specified rangéXL 2003 = A1:1V65536)

Pro-Tip

It is entirely possible tdefine multiple (non contiguous) ranges a single objed
However this can get complex and is subject to limitations. It is usually better to
enter a single range and use a loop to act upon each range in turn. See Excel h
under UNION if you really need to use multiple ranges in your.code
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Offset & Resize

Defininga rangeobjectscanoften powerfully becombined withOffset and Resiz¥

A cell reference X cells to the right andefls below the specified range and y can be positive
negative)

Offset(  X,Y)

A range of cellX rows high and Y columns wide (irrelevant of the previous size)
.Resize(X,Y)

Cells(1, 1).Offset(1, 0) A2
Range("B2").Resize(1, 3 ) Cells B2, C2 & D2
ActiveCell.Offset( -1, 0).Resize(2, 1) The active cell anthe cell above it

Pro-Tip; Range Ames & VBA

Ly GKS g2N] aK2L) é@2dz gAff KI @S

it is a fundamental VBA skill.

However if there is ANY chance the worksheet structure will change, such as the inserting or dg
ofrowsorcolYyd @2dz aK2dzZ R 2yfé& 9+x9w ALISOATE 2NJ
from) a named rangeby using DYNAMIC (sehHlculating) formula.

9daAd ¢KS F2ff2Ay3a ftAySa 2F O2RS 062G4K RSt S

Range(nNDat ao)RaOfdes(eitdat ao) . Curr ent Re-gliOEntreRawbsletecCo u nt
Range(AA50). EntireRow. Del et e

652y Qi 62NNE AT NARIKG y2¢ GKIG FANBRG tAYyS

Unlike Excel, VBA will NOT amend its references to adapt for a nés¥eded rows or columns. So fo
example if you (or someone else) EVER needed to amend the worksheet structure by (say) insq
row, the second line of code would immediately be wrong. Worse, you may have to review ever
single line of codeto findtheJ]NR 6 f SY® LF¥ @2dz 2yfteée GF1S | gl @&
YIS adaNBE AdGQa GKA&A 2yS X
RANGE NAMES ARE THE MOST RELIABLE, CONSISTANT AND EXTENSIBLE
MANIPULATE WORKSHEET STRUCTURE AND WORKSHEET DATA IN EX(
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Implicit and Explicit declaration of objects

Until now we have EXPLICITLY declared our objects, starting at the top (Application) level.
However, bydefault VBA wilimplicity WI & & dzY S Q (i figrting to the AR TIVENGBjeciNdbthe
parenthierarchy For example if the user is currentlyWorkshee{ 2) of Workbook 1) i K Sy X
MsgBox Range("Al")

wiloS AYyGiSNILINBGISR o0& 9EOSt SEFOGfte +Fa AT Al
MsgBox Application.ActiveWorkbook.ActiveSheet. Range("Al1").Value

or (if for example the user is currently in Worksh@gt¢f Workbook(h 0 X

MsgBox Application.Workbooks(1).Worksheets(2).Range("Al").Value

It therefore follows that wherdeclaringany object EXPLITitYdoes NOT need to be actiyselectea),
but when you omit thehierarchythen the next level up MUST be the active (or selected) object.

Pro-Tip

¢tKS ol asS 2 @30 av!iz2uniter GHEiLA
controlling Excel from another software product (e.g. Access
Word)or for Application level events (such as

Application.Calculation)t is perfectly safe and acceptable to
RNRLI 6KS aéyil E W!jdcldifinitons if yoa
intend to run everything from within Excel.

4S8 GKAA FSIGdNB (G2 &2dzNJ I RAFy Gl 3SXd aAE

The following line of code copies cell Al from the active steétl on WorkSheet(2¥

L Y LJX

WorkSheet s( 1) . Range(AA10). Value = Range(AA10). Value

The following line of code copies the value frim active cell in another workbook into the
corresponding cell on Worksheet(1)tbe workbookcontainingti KS 02 RS X

ThisWorkbook .Worksheets(1).Range(ActiveCell. Address) Value = ActiveCell.Value
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Method & Propert y Examples

Once you have defined your object, you can define what you want to do with it (Method) or what you
want to know or set on it (Property)

-

S

Common Methods Common Properties
Add .Text
.Clear .Format
.Copy .Name
.Paste .Height
.Select Value
.Sort Address
Index

\ ' /)

The folbwing pages list typical samples of the symsdsomeworksheet, range and workbook objects
to assist you with the style of syntax used

Worksheets

Creates a new worksheet as the last tab in the active workbook, and setshé active sheet
Sheets.Add

Makes a copy of the active worksheet and places it in a new workbook
ActiveSheet.Copy

Makes a copy of the worksheet named "Sheetl" and places it as the last worksheet
Sheets("Sheetl").Copy After:=Sheets(Sheets.Count)

Deletes sheet indek (requires confirmation by the user)
Sheets(1).Delete

| Method & Property Examples



VBA Workshop from ExcelForManagers.com

Deletes sheet index 1 (doesn't require confirmation by the user)

Application.DisplayAlerts = False
Sheets(1).Delete
Application.DisplayAlerts = True

Deletes any chart on the active sheet
ActiveShe et.ChartObjects.Delete

Activates the last worksheet
Sheets(Sheets.Count).Activate

Clears all the formats and contents of worksheet index 2
Sheets(2).Cells.Clear

Clears all the contents but leaves the formatting of worksheet index 2
Sheets(2).Cells.Cl earContents

In manual calculation mode, (re)calculates the active sheet, leaving the rest of the workbook
un-calculated
ActiveSheet.Calculate

Hides the active sheet (the 2nd line unhides it)

Sheets(1).Visible = xISheetHidden
Sheets(1).Visible = xISheet Visible

Hides the active sheet so it canly be unthidden using VBA (The sheet name doesn't show up in the list
of hidden sheets you can thide
ActiveSheet.Visible = xISheetVeryHidden

Protects the active sheet with the password 123 (the following linprotects it again)
ActiveSheet.Protect DrawingObjects:=True, Contents:=True, Scenarios:=True, Password:="123"
ActiveSheet.Unprotect Password:="123"

Selects all the charts and shapes on sheet index 1
Sheets(1).Shapes.SelectAll

How many chart objectare in the active sheet?
Debug.Print ActiveSheet.ChartObjects.Count

What is the last used row on the active sheet?
Debug.Print ActiveSheet.UsedRange.Rows.Count

What is the name and index of the active sheet?
Debug.Print ActiveSheet.Name, ActiveSheet.In dex

Set the column width for every column to 5
Sheets(1).Cells.ColumnWidth = 5

Method & Property Examples 22
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Ranges

Copies B2 to C3 on the active worksheet
Cells(2, 2).Copy Cells(3, 3)

Copies the contiguous range around cell Al of the active shekt mnSheet index 2
Range("Al").CurrentRegion.Copy Sheets(2).Cells(1, 1)

Clears the formatting of column B
Range("B1").EntireColumn.ClearFormats

Clears the contents of column C, except (for example a header) in Row 1
Cells(2, 3).Resize(ActiveSheet.UsedRange.Rows.Count, 1).Cle arContents

Adds a comment in cell Al representing the number of cells in the contiguous range around Al (Only
works when there is no commeatready n Al)

The second line deletes the comment, value & formatting

Cells(1, 1).AddComment Cells(1, 1).Curren tRegion.Cells.Count & " contiguous cells"
Range("A1").Clear

Adds a new range name (or replaces the existing range) entitledS & w latyéell BIDf the active

sheet.
Names.Add Name:="NewRange", RefersTo:=Cells(3, 2)

Adds a new range name 3 rows dowarr'NewRange'

Set rgOffset = Range("NewRange").Offset(3, 0)
Names.Add Name:="NewOffsetRange", RefersTo:=rngOffset

Deletesthe first column(also see comments below)
Cells(1, 1).EntireColumn.Delete

When you delete an entire row or column, remember Exda#lshift the remainder of the cells up or to
the left, usually resulting in a ealculation of the worksheet. If deleting lots of rows/columns, this can
slow things dowrdramatically so it is best to start from the bottomght and/or control the wayExcel
re-calculates the sheet.

This example does both ...deleting any odd rows between 1 and 100 on the active sheet

Application.Calculation = xICalculationManual
For IngRow =100 To 1 Step -1
If IngRow Mod 2 =0 Then
Cells(IngRow, 1).EntireRow.Delete
End If
Next
Application.Calculation = xICalculationAutomatic
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The address of the last used cell
Debug.Print Cells(ActiveSheet. UsedRange.Rows.Count, ActiveSheet.UsedRange.Columns.Count).Address
The address of the cells 1llamn to right ofthe contiguous egion around cell Al

Debug.Print Cells(1, 1).CurrentRegion.Offset(0, 1).Address

Enters a Sum() formula in the active cell that sums the 5 cells below it
ActiveCell.Formula = "=sum(" & ActiveCell.Offset(1, 0).Resize(5, 1).Address & ")"

Sets row 2 to cefbrmatting of 2 decimal places
Range("A2").EntireRow.NumberFormat = "0.00"

Sets the used range to green
Note: Colours & colour indexes are best obtained by using the macro recorder
ActiveSheet.UsedRange.Interior.Colorindex = 4

Workbooks

Create a ne& workbook and set it as the active workbook.
Workbooks.Add

However, without saving this new workbook with a known name, it can be complex to refer back to it a
an object later. The following 3 linéemonstratea method to add a new workbookindthen switch
between the calling workbook and new workbook.

Set wkb = Workbooks.Add
ThisWorkbook.Activate
wkb.Activate

Activates the workbook that contain this code
ThisWorkbook.Activate

Gives the complete path of the active workbook
Debug.Print ActiveWorkbook.Pa th

Tells us if active workbook has been saved after any changes
Debug.Print ActiveWorkbook.Saved

A NOTE ABOUT DELETING WORKBOOKS
Deleting saved workbooksfimughtwith danger, andt is STRONGLY adwsagainstWhilst VBA can
manipulate / rename / dlete files, it is not well suited to this type of functionalillyis usually

acceptable to simply close the workbook without saving...
ActiveWorkbook.Close savechanges:=False
Note: F the workbook has not yet been saved with a file name, whilalsoeffectively delete it.

Method & Property Examples 24
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Variables, Arrays & Constants

Variables Constantst Arrays¢ A One Page Summary

r N\

Variables

9 Variables are named by the user and can be any atpimaeric stringstarting with a letter

Giving Variables meaningful and consisteames makes it far easier to follow your code.

Always start your variable with the 3 characters represegithe data type (e.gstr , obj )

{ LI OSa INByQil Ftt26SR Ay @GFINARIFIO6fS ylIYSas &z

(str_user_name ) or mixed ase (e.gstrUserName ) variable names

1 Use te keywordDim to dimensionavariable ready for use at the beginning of a subroutne
function.

9 Variables are NOT objects but can contain object(s)

= =4 =

Corstants

1 A Constant is a special type of variable thats8 ¥ dz2f T2 NJ ydzYo SNB G KI 4 I N
a column number or number dikt items

1 A Predefined Constant is an Excel defined figure which can be useful when setting system or obje
parameters e.gApplication.Calculation = xIManual . Intelliserse is useful for showing
these predefined constants when they are applicable

Arrays

1 An Array is a variable with multiple compartments, each holdingvameble oritem of data.

1 Any variable can be defined as a variable sized dayappendind) or a ixed size arrapy
appendingx) where xisthearraysizBNETAE GKS yI YS 6AGK Ly WIQ

T UseRedim() to (re)size a variable sized array beforewhilstusing it.Usethe Preserve keyword,
Redim Preserv  e() to preventthe currentarray contentseinglost.

1 Arrays can have multiple dimensions (&2gDim astrName(2,3 ) will have 2 dimensioné €& 2 dz
can redimensionthese arrayss normaj but only thelast dimensiorcan be resized

Advanced

1 Always declare the data TYPE of variableomstant, for exampl&ring, Boolean or Variant.

1 Wherever possible use variables, constants or range names in your code, instead of direetsaum
andcell references (e.g. the ranJeaxate instead ofRange(C7).Value )

1 Only use a Variant data type if yoanmot be sure what data type will be required

1 Range names can be used to good effect as variables or constants within VBA.

1 Some programmers use module or public (all moyligeel variables. Howevet,is advisableo
pass local variables as argumewtsere feasible; Keep the scope as tight as possible.

1 The kgg 2 NRe tW¥required when setting the value of any object varigllg. range, chart)
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Sandard Variables

String

Strings are used to hold text variables and may contain up to around 2 bitimaaters
Dim strText As String

Long

Longs are integers whose maximum is abou? Hfllion
Dim IngNumber As Long

Double

Doubles are any floating point number
Dim dbINumber As Double

Date

Dates and times are contained within the dateiaenumber. Wiole numbers represent a day

and the decimal represents the decimal part of a whole day (e.g. 0.75 = 6pm)
Dimd at Date As Date

Boolean

TRUE or FALSE
Dim bInTrueFalse As Boolean

Variant

Variants can be used to hold any standard variable.

It should ONLY besed for inputs and error handling when you do not know the input type
Dim varlnput As Variant

There areother standard data typewcludng Integer, Single, Currency, Byte & Decimal.

Object Variables

Objects are used toughout VBA and are key i powerful use. The ahdard object variable describes
an ANYentire object such as workbook, worksheet, range or graph.
Do NOT use the generic object type if you know the object type with which you are working

Dim objAnyObject As Object

Always usehe specificobject if possiblefor examplex

Dim wkbBook As Workbook Aworkbook

Dim wksSheet As Worksheet Aworkslheet

Dim rngCells As Range Aworksheet range of any size
(contiguous or nocontiguous)

Dim chtChart As Chart Achart

Dim wndWindow A s Window An Applicationwindow
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Why bother pre -defining Variables?
Why not setall variables simply as object or variant?

These two valid questions are commonly asketéy LINE I NI YYSNRBR ® | Fi SNJ
to declare variables before you use them and Excel will automatically work with different date
types, even convertingthemn dzi 2 Y G A OF f t @8 G6KSNBGOSNI LI2&aaAo

Letusstart by saying thatheg 2 Nt R 62y Qi OF S Ay o06STF2NB &2
variables, but also thatie have never met dull time, experience& competentprogrammer
thatR2 S & y Qévenfhdseghkiz &G F NI SR 2dzi 2y GKS Weérdage ¢
the main reasons.

1 It simplifies and in some cases negates the need for error handling.

Imagine a function that adds VAT to an input. You declared your input as a variant and in yot
testingyou tried it with lots of different numbers and it worked perfectly. When you release
your system a user accidentally enters a letter O instead of a number Xenar function

crashes. If you are in the habit of explicitly declaring and passing theasguhumbefwith

error handlingthe problem would have been averted.

1 It avoids problems with misspelled variable names

At the start of your routine, the variable LastColumnPosition is set to the number 2. Further
down your code the LastColumPosition is used to determing/ti®eE i O2 f dzYy LJ2 a
LastColumPosition is actually still zero and it takes you an hour to find out why your code
R2Say Qi ¢ 2HeW quicByRidJSUNSpad the error?

f LG LINB@GSyia
L 2dzNJ ydzYo SNJ @ NR | 6 SR By S N IStRdzSH & SINRS 55
respectively. Does the following surprise you?

UserValuel * UserValue2 = 20
UserValuel + UserValue2 = 102

1 It allows Intellisense to help you

Intellisense is a superb tirreaver and sense checker. Dimensioning objaciables as specific
objects (such as chart or range) allows Intellisense to let you know which properties & metho
FNBE FLIJX AOFo6tS olft2y3 gAGK (GKSANI 2F0GSy W!

g LGQa FIFLraGdSNE aYIFftftSNI YR Y2NB STTAOA

Of less importance these days, but nonetheless worthy of note is the speed and size advantz:
of using specific variables. Explicit variables take up less memory, and Excel does not have i
figure out what data type they are before using them. Thismoake a difference in speed of up
to 3x in your code.
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Setting & Using Variables : Examples

String

strText = "Hello" & Chr(10) & "How are you?"
MsgBox strText

strText ="2"

MsgBox strText & strText

Long

IngNumber = 1000
SettingLongnumbers givesome (perlaps) unexpected results...

IngNumber = 0.3 Yields 0
IngNumber = -0.3 Yields O
IngNumber = 0.5 Yields O

| ngNumber= -0.5 Yields 0
IngNumber = 0.7 Yields 1
IngNumber = -0.7 Yields -1
Double

Excel displays accuracy up to 15 decimal places
dbINumb er = 1000

MsgBox dbiNumber / 3 3333333333333
Excehappilyacceps and displag scientific notation x|
dbiINumber= 1000 ~6

MsgBox dbINumber e )
Boolean

—
Microsoft Excel

bInTrueFalse = False
MsgBox Not (binTrueFalse)
True has a mathematical value-&fand False has a mathematical

value of O, so it ialsopossible to use Boolean values in equations.

| Variables, Arrays & Constants



VBA Workshop from ExcelForManagers.com

Date
Take great care whilst working with dates, especially if you work in an international organisation. For
absolute safetyt is advisal to keep the date as a serial number thrdwomt your code anavorksheet
calculationsthen simply formatting any cells that need to be viewed by a user.
datDate = 36526 Yields31st December 1999
datDate ="1/3/2000" Yields , EITHER.st March2000 or 3rd January2000 depending on

your internation al date settings

The Date type is fairly flexible when it comes to its construction. The following example would be
understood perfectly well by VBA As well as using text in its construct, alsaote the use of
different separators usedfor the month & year.

strText = A20
datDate = strText & strText & "/ & strText & " -" & strText & "007"
MsgBox datDate

TrM icrosoft Excel i&g

22/02/2007

Using the built in Now() function can be useful in messages, calculations entered in cells as part

of an audit trail feature.
datDate  =Now( )
MsgBox Format(datDate, "d mmm yyyym, h:mm am/pm")

Microsoft Excel

15 Jun 2007, 6:12 am

Pro-Tip
Date handling is the cause of problematic issues in many Excel systems, so tes|
RFGS NRdziAySa (GK2NRdAKfed !'faz2 OKSO

DateAdd() Adds (or subtracts) whe days, months or years from a date
DateDiff() Returns the time interval between two dates
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Variant

A variant can be used to hold any standard variable but cannbbld object variables.
varinput=5

varinput ="5"

varinput = True

varlnput  =Now() +1

Objects

All object variakes require the SET woid order 1 be instantiated.
Set objAnyObiject = ThisWorkbook

Set wkbBook = ActiveWorkbook
Set wkbBook = Workbooks(1)
MsgBox wkbBook.Worksheets.Count [[ The number of worksheets in the ifst workbook)]

Set wksSheet = ActiveSh eet [[ The active worksheef]

Microsoft Excel I8

Set wksSheet = Sheets("SalesData")

SAS1:SNS370
MsgBox wksSheet.UsedRange.Address

Set rngCells = Range("A1:B3") [[ The range ofcells A1:B3 on the active sheet]]

| Microsoft Fxcel |8

Set rngCells = Cells(1, 1).Resize(2, 3) SAS1:SCS2
MsgBox rngCells.Addres S

Set rgCells = Selection [[The selectd cells on the active worksheet]|

Set wndWindow = ActiveWindow
MsgBox wndWindow.Caption

Microsoft Bxcel

i

Visual Basic Editor (VBE) Excercises.xls

% Microsof ual Basic Editor (VB -"
|iE] File Edit View Insert Format Tools Data
INEFHRISRJVE I AEBA-TF
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Arrays

An array can be thought of as multiple variables, all of the same type and with the same WYA&eme.
determine the number of variables in the array, either by declaring the number agdhee time we
declare the variable (static) or at run time (dynamic). We can eveizeglynamic arrays as we go
along.

We use the prefix 'a' as a convention to indicatetoselves that the variable is an arragd the suffix
() is used to tell VBA that the variable is an array.

Declaring Arrays

Declaring a fixed size array
Dim alngOptions(3) As Long

When an array is dimensioned like this VBA actually starts the dam@atsO and finisisat the number
specified, so in the above example there will be 4 variables available.

alngOptions (0)

alngOptions (1)

alngOptions (2)

alngOptions (3)

However for the sake of simplicity it is perfectly acceptable to ignore the fiystafiableif you wish.

Declaring a fixed size (muldimension)
Dim avarCellValues(2, 2) As Variant

Declaring a variable size array (single or mwimension)
(The actual size of the array is set at run time)

Dim avarData() As Variant
Dim avarSizeTest() As Variant

Populating Arrays

Fixed sizarray

alngOptions(1) =1

alngOptions(2) = 10

alngOptions(3) = 100

MsgBox alngOptions(2) [[207]

Fixed size (multdimension)

avarCellValues(l, 1) = Cells(1, 1).Value

avarCellValues(2, 1) = Cells(2, 1).Value

avarCellValues(1, 2) = Cells(1, 5).Value

avarCellValues(2, 2) = Cells(2, 5).Value

MsgBox avarCellValues(2, 1) &, " & avarCellValues(2, 2)
[[The value of cells A2 & E2 on the Sales Data sheet]]
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Variable size (single or muidimension)

Requires REDIMelore use

ReDim avarData(2, 2)

avarData(1, 1) = Cells(1, 1).Value

avarData(2, 1) = Cells(2, 1).Value

avarData(1, 2) = Cells(1, 3).Value

avarData(2, 2) = Cells(2, 3).Value

MsgBox avarData(2, 1)

[[The value of cells A2 on the active worksheet]]

Resizing aariable sized array

ONLY the last dimensiari ancan beresized....use the PRESERVE word to keep current contents

The following line will relimension that second dimension of avarCellValues()

The following example resizes the second (last) dimerdidavatPat®d T NB Y H

previously populated values.

ReDim Preserve avarData(2, 3)

avarData(1, 3) = Cells(1, 4).Value

avarData(2, 3) = Cells(2, 4).Value

MsgBox avarData(2, 1) & ", " & avarData(2, 3)

[[The value of cells A2 & E2 oretBales Data sheet]]

ReDim avarData(2, 3)
[[Without Preservethe data will be lost, the answer below will be null]]
MsgBox avarData(2, 1)

Obtaining the size of an array

LBound() :The lowest index usable in the array
UBound() :The highest index usalih the array

ReDim avarSizeTest(2)
Debug.Print LBound(avarSize Test) (1]

This example makes the array 1 item bigger

ReDim Preserve avarSizeTest(UBound(avarSizeTest) + 1)
Debug.Print UBound(avarSizeTest) 1311

Pro-Tip
Always usé®ption Expliciat the start of every code module. It forces you to
declare your variables and prevents the agony of wasted hours lookimgdier

SNNBENR GKFG aAixyLiXe | NByQid (KSNBspeledK
variable.

i2 o 6Kj;
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Control Structures & Program Flow

So far all the routines we have looked at have started at the beginning and run one line at a time until
they get to the end. Whilst this is simple, it is far from efficiasitwve would need a different routine for
every possible scenario and variation.

A far more eficient method would be one which could handle various scenarios accordthgito
status or automaticallyepeat the instructions for each applicable variable or object.

Listed on the next few pagelBxcel gives us many different waysvnich to achieve this functionality.

Pro-Tip

You may notice that whein many of the cases belawe codeis indented
with tabswhen the program flow is being changed, and different sectidns
0KS adzoNRdziAyS NBX aSLINIFGSR gAl

This is not a requirement of VBA but helps us as programmers follow the
of the code through the subroutine. As your code becomes more comple
if you are followingsomeone els@code) you will realise the difference in
readability this simple procedure makes
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IF (Elself, Hse)

IF is one the most basic and widely used branching instructions.

If (condition) Then
(do something)
End if

If Cells(1, 1).Value <> "Date" Then
MsgBox "It appears the wo rksheet structure has changed
End If

If (condition) Then
(do something)
Elseif (condition) Then
(do something)
End if

If Cells(1, 1).Value <> "Date" Then

MsgBox "It appears the worksheet structure has changed.”
Elself Cells(2, 1).Value =" Then

MsgBox "It appears the sales sheet contains no data"
End If

If (condition) Then

(do something)
Elsel (condition) Then

(do something)
Else

(do something)
End if

If Cells(1, 1).Value <> "Date" Then

MsgBox "It appears the worksheet structure has
Elself Cells(2, 1).Value =" Then

MsgBox "It appears the sales sheet contains no data"
Else

MsgBox "Data found"
End If

changed.”
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SelectCase()

Select Case (expression)
Case (expression)

(do something)
Case (expression)

(do something)
End Select

Selec t Case Range("F2").Value
Case "Smith"

MsgBox "The first order was for Smiths, the corner shop"
Case "Clarke"

MsgBox "The first order was for Mrs Clarke, the market trader"
End Select

Select Case does not check further cases once it has found a coritidt is true
Select Case Range("J2").Value
Casels>15
MsgBox "The first order was a large order"
[[the following 2 select case statements are also true, but not exedlted
Casels>10
MsgBox "The first order was a medium sized order"
[[the followingselect case statements is also true, but not exec]jted
Casels>0
MsgBox "The first order was a small order"
Casels<0
MsgBox "The first order was a REFUND!"
End Select

Select case can look at more than one expression simultaneously
Select Cas(expression)
Case (expression or expressions)
(do something)
Case (expression or expressions)
(do something)
Case Else
(do something)
End Select

Select Case Range("D2").Value
Case "Andy", "Dave"
MsgBox "The first order was taken by a man"
Case "Sarah" , "Emily"
MsgBox "The first order was taken by a lady"
Case Else
MsgBox "The first order was taken by " & Range("D2").Value
End Selec t
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For Next Loop

For (counter) = (start) To (finish)
(do something)
Next (counter)

OOWe KA & SEI YL¥age baxdsfinftum K26 o YSa
ForingRow=1To 3

MsgBox "Order " & IngRow & " was for " & Cells(IngRow + 1, 10).Value
Next

When deleting rows of data it is often easier to start at the bottdrhis particular example counts
backwards (the For Next looganuseanypositive or negativénteger).

For (counter) = (start) To (finish) step (integer)
(do something)
Next (counter)

IngRows = ActiveSheet.UsedRange.Rows.Count

[[The total number of rows used in the workshiet

For IngRow = IngRows To 2 Step -1
Debug.Print "Reviewing row " & IngRowNote
[[the row in the immediate windoyy

Next

For next loops i@ often useful when running tbugh ranges of datarhis example displays the
addresses of all the cells in column A of the contiguous range aroundicell

[[Set the range as the contiguous region starting dt A1
Set rngData = Sheets(1).Cells(1, 1).CurrentRegion
IngRows = rngData.Rows.Count [[count the row§

For IngRow =1 To IngRows
Debug.Print rngData.Cells(IngRow, 1).Address
Next
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For Each Loop()

TheForEach Loop is used to cycle through each and every object in a collection of objects. It is useful
0SOFdzaS e2dz R2y Qi KI @S G2 O2dzyi G(KS ydzyoSNI 27F

ForEach (object) In (collection of objects)
(do something)
Next

This exam|e gives the cell address of ean#ll in the current selection.
For Each rngCell In Selection

Debug.Print mgCell. Address
Next

This example gives the cell address of each cell in the contiguous starging at cell Al.
For Each mgCell In Cells(1, 1). CurrentRegion

Debug.Print rngCell. Address
Next

This example gives the name of every kabreet in the calling workbook.
For Each shtWorksheet In ThisWorkbook.Worksheets

Debug.Print shtWorksheet.Name
Next

This example gives the number of Weheetsm every open workbook.
For Each wkbBook In Application.\Workbooks

Debug.Print wkbBook.Name & " , "&w kbBook.Worksheets.Count & " sheets."
Next
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Do Until Loop and Do While Loop

As their names suggest these loops carry on (indefinitely) while drauotindition is met.

Do Until (Condition)
(do something)
Loop

This example moves down th&2olumn until it finds aell containinghe g 2 NR Wt S| NI
Do Until Range("B1").Offset(IngRow, 0).Value = "Pear"
IngRow = IngRow + 1
Loop
MsgBox "The first order for pears is in row " & IngRow

Do
(do something)
Loop Until (Condition)

This example keeps presenting an input box for the user Uil enter 6 characters or more.
Do

strPassword = InputBox("Please enter 6 or more characters”)
Loop Until Len(strP assword) >= 6

If you preferthe syntadWHILEin placeof UNTIL may also be used.

E.g. the two lines below would work in a similar way ...

Do While x <= 10
Do Until x> 10
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With, End With

This instruction allows you to perform multiple instructions @ single objeawvhilstreferring to it only
once. Please note the use of the dot

With (object)
.(do something)
End With

Take care when using With / End With
The use of thelot (.) can be used to your advantage or create unexpected erihsfollowing example
may or may not display the same value, depending on which is the active sheet.

With Worksheets("SalesData")
Debug.Print .Cells(1, 1).Value
on!m 2y GKS 2N} akKSSaG w{IrfSaslil Q66
Debug.Print Cells(1, 1).Value
[[Al on the active workstet]]
End With

Nesting Code

O«
N
P

¢CKS LI26SNI 2F O0ONIyOKAYS3
when you really appreciate the indenting of code!

§ 6802YS84a I LI NByY

If Cells(1, 1).Value <> "Date" Then
MsgBox "It appears the worksheet str ucture has changed.”
Elself Cells(2, 1).Value =™ Then
MsgBox "It appears the sales sheet contains no data"
Else
Do
IngRow = IngRow + 1
Select Case Cells(IngRow, 2).Value
Case "Apple"
IngApples = IngApples + Cells(IngRow, 7).Value
Case "Pear"
IngPears  =IngPears + Cells(IngRow, 7).Value
End Select
Loop Until Cells(IngRow, 2).Value =
MsgBox "We sold " & IngApples & " apples, and " & IngPears & " pears.”
End If
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Scope& Code Location

Scope describes which parts of Excel and VBA can 'see' yolnlesrimonstants, objectfunctions and
routines

In VBAvariable and constargcope can be defined at 3 levels ...
1 Subroutine (or Function)
1 Module
1 Workbook

Here is an example of subroutine levakiablescopeX

Private Sub SetMessage 1()
DimstrMsg  As String
strMsg = "Hello"

[[Call the second test subroutine, which also defines and sétllsg  to '‘Goodbye']]
SetMessage_2

[[However, when we ask to 'sestrMsg it is still 'Hello']]
MsgBox strMsg
[[Thatis because the scope of strMsg is limited to the routine in which is it was dimengjoned]
End Sub

Private Sub SetMessage_2()

Dim strMsg As String
strMsg = "Goodbye"
End Sub

Programming best practice is to keep scope as tight (small) as poSdibles to say wherpossible
keep scope to the routine or function.

Occasionally it may be useful to set constants (and even less occasionally variatbleglilatlevel. This
means thatanyroutine or function written in that module has accesshat variable.A module level
variableis set in exactly the same wayut is defined OUTSIEEe routine, placed at the top of the code
Y2Rdz S® 2SS [ fta42 dzasS GGKS LINBTFAE WYQ (2 NBYAYR

Pro-Tip

Use module and public level variables and constants sparingly. Variab
required in other functions or routines should usually be passed to the
code as an argument here is usually little genuine need foany ofthem

outside the title of the project or an item you expect to change in the
future (e.g. the column number of imported database)
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Defining a Module Level Mableand constants at the top of a codeodule X

Dim mstrUserAnswer As String
Const NUM_USER®\s Long =5

The example below sets the module level variable in one routine and displays it in the second.
Private Sub ModulevVariableText1()

[[Set the moduledvel variable]]

mstrUserAnswer = InputBox("Enter user name")

[[Call the second test subroutine]]

ModulevVariableText2
End Sub

Private Sub ModulevVariableText2()
MsgBox mstrUserAnswer
End Sub

Public variables work in the same way as module lemghbles but it is available to amgutine or
function in the workbook modules or userfornhey are also defined at the top of the module, with
iKS 62 NR t¥hetzoemihduQwelzyR (§KS WLIQ LINBTFAE®

Public Const pPROJ_NAME As String = "My Proje ct"
Public pstrErrors As String

Scope also applies to routines and functions
In VBAvariable and constargcopefor routines and functions ardefined at2 levels ...

T Module
1 Workbook

The keyword$®rivate andPublic are used to designate whether or notR&8 Oy 6S W
the code module in which it resides.

Pro-Tip

It isconsideredgood practice to us&PrivateCfunctions and routines

where possible

This subroutinexamplecould only be calletom within the modulein whichit resides.
Private Sub ScopeTestl()

MsgBox "Hello"
End Sub

Using Public His subroutine could be datl from anymodulein the workbook
Public Sub ScopeTest2()

MsgBox "Hello"
End Sub
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Functions , Routines & Arguments

Definitions

Routines (aka subroutines aubs orprocedures)

A routine is a set of instructions that perforatask

Functions

A funcion is set ofnstructions that returrma single value. They are similar to Exeetksheetfunctions.

Arguments (aka parameters)

An argument is the data that is sent to a function or routine in order for it carry out its instructions.

Usea routine to cary out your instructionsWhilst achieving thighe routinemay need to calbne or
more functions to calculatepecific results.

The use of routines and functions is best described by way of an example

Simple Routine & Function Example

This exampleautine calls the functionSimpleFunctionTimeTomorrow, which in turn calculates the date
and time 1 day in the future from now. It passes the answer back to the calling routine, which displays
the date. Note that the function has a data tymkefined (in ths case the dafjevhich must ceinside

with the variable that has been set up to hold the answer.

Private Sub Simple Routine ()
Dim datTomorrow As Date

[[Call the function here]]
datTomorrow = SimpleFunctionTimeTomorrow

MsgBox datTom orrow
End Sub

Private Function SimpleFunctionTimeTomorrow() As Date

[[Tomorrow is the date today HJ1
SimpleFunctionDate Tomorrow = Now() + 1

End Function
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Passing Parameters to a Function

Sometimes you need to pass arguments to the fumctmmenable it to work.

Arguments can be variables or constants (of the ragtatype) or fixed data such as a number or
string.Note that the parameters are passed in brackets, and thaparameters also have their data
type defined.

This subroutineexampleuses a functiornhat is passe@ workbook path value to get the drive letter of
the workbook.One of the key advantages of using a function is that it-isseble. Without any changes
this function could just have easily be called by anotheringuthat wanted to know the path letter of
the active workbook or even the Excel applicationlftse

Private Sub SimpleArgmeuntRoutine()

Dim strPath As String
Dim strDrive As String
strPath = ThisWorkbook.Path
strDrive = GetDrive (str Path)
MsgBox "This workbook is on drive " & strDrive
End Sub
Private Function Get Drive(strPath As String) As Strin g

[[The path is the first letter of the path
SimpleArgumentFunctionDrive = Left(strPath, 1)
End Function

Multiple and Option al Parameters

You can pass multiple arguments and/or make some of them optional. In this exdmagienction is
called twice, with differing resulls

Private Sub CallFunction_1()
Dim datNextDate As Date

[[Call the function, and pass two amgents]]

datNextDate = FutureTime  (Now(), 36)
MsgBox datNextDate

[[This time call the function, but ignore the optional parameter]]
datNextDate = FutureTime  ("24/12/2004")

MsgBox datNextDate
End Sub
Private Function Future Time (d atStartD t As Date, Optional IngHrs As Long = 24) As Date

[[If the optional parameter was NOT passed, it takes on the default value assigned to it in the

parameter list]]
GetDateAndTimelnFuture = datStartDate + IngHours / 24
End Function
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Passing Parameter s back and forth between Routines

You can also pass arguments between routifié®e called outine can use the value, or set or change
the valueif it is a variableUnlike a function, a routine does not HAVE to @asaslue back to the calling
sub.

Pro-Tip

Functions & Routineshould be separated logically, with each one performing a
single aspect of the requirement. As a guidben printed, functionsshould take up
no more than 1 sheetind routines no more than 2 sheetsdper.

If this is the case you shoutdnsider fragmenting your code into one core routine,
calling primary and secondary routines and/or functions. This will likely ctieate
YSSR FT2NJ f20a 27F LI NI ¥&e & M@Esignsdfdeil R 2
competent, professional programmer.

This example uses a main sulctll a second sub. If the parameter meets a certain condition then the
second sub creates a new worksheet and changes the parameter. The value of the parameter is then
checked in the calling sub to decide what neggsto display.

Private Sub CallingSub()
Dim strCreate As String

strCreate = "Sheet"
[[Call the routine and pass tlergument]
Createltem strCreate

If strCreate <>"" Then
MsgBox strCreate & " has been added"

El se
MsgBox "Sorry, nothing has been added"
Endl f
End Sub

Private Sub Createltem(strCreate As String)
[[Check the value of the argument and take an action]]
If strCreate = "Sheet" Then
[[Add a worksheet]]
Workshee ts.Add
[[Amend the value of the argument]]
strCreate = "Worksheet: " & ActiveSheet.Name
Else
strCreate =
End If
End Sub
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Error Handling

VBA offers us several ways in which we can handle errors through '‘On Error'
The mosapplicable, common and useful are ...

On Error Goto  (label) VBA goes straight to the label
On Error Resume Next VBA ignorsthe error
On Error GoTo 0 Resets VBA to any previous error handling

If your system is used by ngumogrammers, you should alwayse a minimum of a generic error

handler at the point of code entrf.e. the first subroutine called)

1 VBA can tell you or thuser about any error via tHerr  object, which is created automatically by
VBA if an errooccuss.

1 VBA can be instructed to igre@errors by usingOn Error Resume Next

Pro-Tip

Error handling and testing go hamathand, they are NOT mutually exclusive. It should be seco
nature for you to test your routies and functions at every stage of development. (For good rea
many large companies force their IT departments to record all their test procedures and resul

Once you have tested your code to the best of your ability, an error handler of some descrip
should still be in place to handle anything unexpected or that has escaped your attention.

This routine example setsgeneric handler as a catall for any unexpected problems

Private Sub GenericError()
Dim IngBigNumber As long
[[Here we tell VBA to go to the labéfrorHandlerif it encounters a problem]]
[[We put the label followed by a colon at the bottom of the routine]]
On Error GoTo ErrorHandler

[[Create arartificial error]]
IngBigNumber=1/0

MsgBox "Everyt  hing is fine"

[[Note the use of Exitub at the end of the normal code, before the label]]
[[This stops the program executing the error handling message box if there was no problem]]
Exit Sub

ErrorHandler:
[[Erris a VBA specific object that is automatically created if an eccurg]
[[Here, we use it to tell the user about the problem. In this case it would be 'Division by zero']]
MsgBox "Sorry, an error has occurred.” & vbCr & Err.Description
[[On Error Goto 0O 'resets' the ErrHandler to its previous sditing

On Error GoTo 0
End Sub
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The generic handler will even work for any subroutinetuactions called from the main sub
Private Sub CalledSubError()

Dim IngBigNumber As Long

On Error GoTo ErrorHandler

[[Here we call another subroutine, that doéshave its own error handling]]
CreateAnErrorRoutine

MsgBox " Everything is fine"
Exit Sub

ErrorHandler:
[[In this case Err.Description would be 'Type Mismatehtismatch between text and numbers]]

MsgBox "Sorry, an error has occurred.” & vbCr & Err.Description
On Error GoTo O
End Sub

Private Sub CreateAnErrorRoutine()
Dim IngBigNumber As Long
IngBigNumber = "Hello"

End Sub

On Error Resume Next

Sometimes you may want to ignore an error and let VBA carry dmathing had happened.
This example replaces all the cell values (X) in the selection with 1/X

Sub ReplaceNumbers()
Dim mgCel As Range

[[The following line will let VBA ignore any erijbrs
On Error Resume Next

For Each rngCel | n Selection

mgCel.Value = 1/ mgCel.Value
Next

[[ Don't forget to reset the error handlifp
On Error GoTo O

End Sub
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The VBE in detail

When you first use the Visual Basic Editor, it will ..

L e e

most likely look something like thsereenshot

on the right. You can change the layout, toals,
and views showibut this screen will soon
become second nature to you. Whilst display
options are very personal, the layout used in the
workshop (shown below) is the orieund to

give the best balarebetween clarity, ease of
use, and quality of informationt is suggestd

you start with this, and then experiment for
yourself.

E Microsoft Visual BJLir_ - Visual Basic Editor \II’BE} Excer
% File Edit | View | Inset Format Debug E.

& Code F7
=5 Object Shift+F7

%4’ Object Browser F2
=1 Locals Window
L5 Watch Window
=y, Call Stack...
2| Project Explorer CtleR
Iﬂ Projrerties Window F4

Cirl+L

Toolbars 3

Microsoft Excil Al F11

R ALaAM &
I

- ‘ a
Cased .

Pro-Tip

If you intend to use VBA extensively, go for
computer with a high screen resolution (or !
monitors linked together). This will enable

you to view thecode AND the results of the
code in Excel simultaneously, making
debugging much quicker & easier.
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