Sutam )

A SunCam online continuing education course

Computer Programming in Excel (VBA)

Part 3: Functions, Procedures, and String
Variables

by

Kwabena Ofosu, Ph.D., P.E., PTOE



SunCam

Introduction to Computer Programming in Visual Basic for Applications (VBA)
A SunCam online continuing education course

Abstract

This course is the third of a four-part series on computer programming in Excel Visual Basic for
Applications (VBA), tailored to practicing engineers. In this course, topics on functions and
procedures, and working with string variables are covered. A tour of the VBA object library is
also presented. Several examples relevant to engineering are used to illustrate and demonstrate
the concepts and methods learned in this class. Two mini-projects are used to demonstrate the
programming concepts and methods in situations encountered by practicing engineers.

Computer Programming in Visual Basic (VBA) — Part 1 and Part 2 are not required pre-
requisites to this course. It would however be helpful to understand the basic principles of
computer programming as well as the fundamentals of the Excel VBA language as presented in

Part 1 and Part 2 of this series.
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1. PROCEDURES AND FUNCTIONS
1.1 Procedures

A procedure is a block of code enclosed within a declaration statement and a corresponding End
declaration. In VBA, all executable statements must be written within some procedure. There are
many types of procedures such as Sub procedures, Event procedures, and Function
procedures. An advantage of procedures is that once set up they may be used in other parts of
the code of an application by calling them. Procedures can be used to split large and complex
programs into smaller discrete units that are more manageable, and makes it easier to isolate and
identify bugs and errors.

1.2 Sub Procedures
A sub procedure is a procedure that performs some sequence of statements, actions or tasks. The
statements are enclosed by the Sub and End Sub statements. The general structure of a VBA sub
procedure is as follows
AccessModifier Sub Nameofprocedure( )

‘type code to executed, here
End Sub
The access modifier controls access to the sub procedure. An access modifier may be Private, or
Public. A private procedure can only be called by other procedures in the same module whereas
a public procedure can be called by procedures in the same module as well as procedures of
other modules in the Excel workbook.
For example consider a sub procedure that performs some calculation.
Private Sub CalculationCode( )

‘type code to perform the calculations

End Sub
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Consider that now the programmer would like to call this sub procedure within a larger sub
procedure that conducts the calculation and sends the results to be displayed on a spreadsheet.

Private Sub ProcessToSpreadsheet( )
‘call sub procedure to perform calculations calling the

CalculationCode < pre-existing
‘type code to send calculation results to a spreadsheet sub procedure

End Sub

1.3 Naming a Procedure

The naming of a procedure follows the same rules as naming a variable. Also, naming
conventions can be applied to the name of the procedure. Examples of common elements of
naming conventions used include:

1. If the procedure involves some action that can be described by a verb, use that verb as the
name or a prefix to the name of the procedure. For example Show, Close, Calculate, etc.

2. Starting the name with an upper case letter is a common practice.

If a combination of words is used, start each word with an uppercase letter.

4. Use names that clearly identify the main purpose of the procedure. For example

(98]

CalculateAverages( ).
1.4 Event Procedures

An event procedure (or event-handling procedure) is a sub procedure that executes a set of
instructions in response to an event, typically a user action, on an object. For example clicking
on a command button, or double clicking on label, or changing the value of a combo box, etc.
VBA provides event handling procedures for the various objects and their events. Once opened
the programmer then develops the code that is to execute once that event is invoked by the user.
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Open a VBA session.
Insert a new UserForm.

Drag a label, a combo box, and a command button onto the form, from the Toolbox.

E Microsoft Visual Basic for Applications - Bookl - [Bookl - UserForml (UserForm)]

File Edit View Insert Format Debug
HE-d £ ann 9 b
Project - VBAPToject x|
EE
& solver (soLvery 201bo% =]
&-& VBAProject (Boo  Coioks |
25 Microsoft Excel __

i kA abl BB

V& 2

1 g ThisWorkbg M - =
. -5 Forms Ol
------ UserForm1 = J
&3 VBAProject (FU
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Double click on the command button to open the code window.

E Microsoft Visual Basic for Applications - Bookl - [UserForml (Code)]
File Edit View Insert Format Debug PRun Tools Add-Ins  Window Help

EE-d ¢ aBmA 9 o0 Ek BEY S @ nac

Project - VBAProject x| ICommandBuﬂom j ICIick
HE ! Cption Explicit

-2 Solver (SOLVERXLAM)

E@ VBAProject (Book1) Private Sub CommandButtonl Click()

i B Microsoft Excel Objects |
End Sub

-3 Forms
B UserForm1
#-&% VBAProject (FUNCRES.XLAM)

The CommandButtonl Click( ) event procedure opens, and the cursor is in the main body of the
procedure. By typing instructions in the main body of this event procedure, the programmer can
set up what will happen when this button in clicked on in run time by a user.

Click on the event drop down to see other event procedures available for the CommandButton|.

[UserForml (Code)] =
Bun  Tools Add-Ins Window Help Type a question for help -8 X
| @k EEFE - @ w4co g
| commanaButtont | |cick |
- - BeforeDragOver (<R
tion Expl t [
Option Explici BeforeDropOrPaste -
Private Sub CommandButtonl Click() DbIClick
Enter
End Sub Error =
Exit
KeyDown
KeyPress
KeylUp
MouseDown A
MouseMove |:|
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Select the DbIClick event
A double-click sub procedure opens, and the programmer may develop the code that will be
executed if a user were to double click on this command button in run time.

CommandButton1 | IDbICIick

Option Explicit

e

Private Sub CommandButtonl Click()

End Sub

Private Sub CommandButtonl DblClick(ByVal Cancel As M5Forms.ReturnBoolean)

End Sub

Return to Object View
Select the combo box, and double click on it to see the events that can be associated with it.

I @ BN EYW S @ Ln4co E
IComboBox1 d IChange j

Option Explicit -~ =
Private Sub ComboBoxl_ Change () /
End Sub

Private S5Sub CommandButtonl Click()

End Sub

Private Sub CommandButtonl DblClick(ByVal Cancel As MS5Forms.ReturnBoolean)

End Sub
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The Change procedure for the combo box opens. The programmer can enter code that will
execute if the selected value of the combo box is changed in run time.
Click on the event drop down to review other events supported for a combo box.

UserForml (Code]] =nlRe X
Bun  Tools Add-Ins Window Help Type a question for help - .8 X
B EEFEY 2 @ i B
|ComboE\ox1 j |Change j

Option Explicit fﬂxeri%?_:t;over E §
BeforeDropOrPaste

Private Sub ComboBoxl Change () BeforeUpdate
S =

End Sub Click
DbIClick

Private Sub CommandButtonl Click() ETPB“W“C"CK

- nter
Fnd Sub Error

Exit
KeyDown b
Private Sub CommandButtonl Dbl1Click(ByVal Cancel As MSForms.EReturnBoolean)

End Sub

Note that in all cases so far, the event procedure name always consists of the control name, an
underscore, and the procedure's event name. If the intent is to write code for the click event of
ComboBox1, rather than the Change event, then the click event will be selected from the event
drop down list to create the procedure and the user will then add the relevant code to the main
body of the procedure. Alternately, the ComboBoxI Change () can be typed over and amended
to read ComboBox1 _Click (), and the relevant code then added to the main body.
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1.5 Function Procedures

A function procedure (or function), just like a sub procedure, performs some sequence of
statements, actions or tasks, but in addition, it always returns a value. The value will be stored in
a variable that bears the same name as the function. Therefore, somewhere in the main body of
the function, there must always be an assignment of some value or variable to the function name
variable which will then be returned to the user at the location in the code where the function is

called.

Function names follow the same rules for variables as well as the same conventions for
procedures. The access modifiers work the same as with sub procedures.

The basic syntax for setting up a function in VBA is

AccessModifier Function NameoftheFunction( ) As DataType
‘type the code for the calculation

‘assign some result to the variable NameoftheFunction
‘to be returned to the user

End Function
where DataType is the data type of the output (the returned value).
A function may need some external input value(s) in order to perform the calculations. These

inputs are called arguments. Arguments are essentially variables and hence they must be
declared. They are declared within the function declaration statement. For example
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AccessModifier Function NameoftheFunction(argumentl As datatypel ) As DataType
‘type the code for the calculation
‘assign result(s) to the variable NameoftheFunction
End Function
When an argument is passed to a function, it may be passed by value (ByVal) or passed by
reference (ByRef). When an argument is passed by value, a copy of the argument’s value is sent
to the function for the calculations to proceed, and the function cannot alter the original value of
the argument. When an argument is passed by reference, a reference (or a path, or address) to the
argument stored in memory is sent to the function, and the function will have access to the
argument in its memory location, and may therefore change the original value of the argument. A
full blown function procedure will therefore be of the form
AccessModifier Function NameoftheFunction(ByVal argumentl As datatypel ) As DataType
‘type the code for the calculation

‘assign result(s) to the variable NameoftheFunction

End Function

For example

Private Function MyBonus(ByVal curAnnualSales As Currency ) As Currency
‘type the code to calculate the bonus amount
‘assign result(s) to the variable MyBonus

End Function
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1.6 Built-in Functions

Excel comes with an extensive library of functions. It is advantageous to check for a built-in
function before creating custom built functions. To use a built-in function in the code, the
programmer must call it and pass the required or relevant arguments. A preview of available
built-in functions can be seen from the Excel Formulas tab which has functions subdivided by
area of specialty such as Statistical Formulas, Math and Trigonometry, Financial, and many other

arcas.
¥ = “ =
Home Insert Page Layout Farmulas Data Review View Developer Traffic
- - - o - < = s A3 Define |
> f 18 0 @ ©
ﬁ M @ @ L. £2 se inF
Insert AutoSum Recently Financial Logical Text Date & Lookup & | Math Maore Mame
Function - Used -~ - < - Time = Reference = |[& Trig =| Functions = | Manager B Create f
Function Library ABS a|l Defined Na
Al M 5 ACOS i
A B C D E F ACOSH | J
1
AGGREGATE
2
ASIM
3
a4 ASINH
3 ATAM
6 ATANZ =
7 ATANH
8
CEILIMG
9
10 CEILIMG.PRECISE
11 COMBIM
12 cos
= CO5H
14
DEGREES
15
16 EVEM
17 EXP
18 FACT

&
k]
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By selecting a function the inputs required (the arguments) can be seen from the formula
window. For example, calculation of probabilities from a Binomial Distribution.

E' > | v Bt
File: Home Insert Page Layout Formulas Data Review View Developer Traffic Acrobat
iy = Define Name +3= Trace Precedents &
. o i o & ]
{f’l 2 e /s A E Jl.-| 5] £2 Use in Formula =% Trace Dependents ¥
AutoSum Recently Financial Logical Text Date & Lookup & ath ore ame .
- : anager B5 C i 4
Function Library Defined Names Farmi
BINOM.DIST - # « |fx| =BINOM.DIST()
A B Cc D E F G H | 1 K L M
1 |1.DIST()
2
3 Function Arguments @
4 BINOM.DIST
3 Number_s =
7] =
= Trials e =
8 Probability_s =
g Cumulative | =
10 =
11 Returns the individual term binomial distribution probability.
12 Number_s is the number of successes in trials.
13
14
15 Formula result =
16
17 Help on this function OK l ’ Cancel
18

=
o

The typical set up for using a built-in function in VBA code is of the structure

avariable = Application. Builtinfunction(argumentl, argument?, ....)

If the arguments are from cells on a spreadsheet then the WorksheetFunction property is

appended to the Application class as follows

avariable = Application.WorksheetFunction. Builtinfunction(argumentl, argument2, ....)
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Example: To calculate an average bonus to company employees, the Average built-in function
may be used.

curAverageBonus = Application.Average(curEmployeeBonus1, curEmployeeBonus2,
curEmployeeBonus3, curEmployeeBonus4, curEmployeeBonus5, curEmployeeBonus6)

Example: To calculate the median test score using the Median built-in function whereby the test
scores are being read from a range of cells on a spreadsheet.

dblMedScore = Application. WorksheetFunction. Median(Range(Sheets(*“Sheetl”).cells(2,2),
Sheets(“Sheetl”).cells(2,20)))

In the VBA code window, as one types the Application., or Application. WorksheetFunction., the
Excel VBA function library provides a tentative list of candidate function names in alphabetical
order from which the programmer may select the function that is needed.

1.7 Constants

Within some functions or procedure, it may be necessary to establish some constant value to

facilitate the calculations. For example, acceleration due to gravity, or the value of «, etc. A
constant is created as follows

Const nameofconstant = valueofconstant
The Const keyword ensures the value cannot be changed. For example”

Const dblAccByGravity = 9.81
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1.8 Fifth VBA Project

Problem Statement

In this project, the construction project calculator developed in the Second VBA Project will be
modified to incorporate functions to implement the calculations. Each line item will have an ltem
which will be selected from a drop down list. On selecting the /tem from the drop down list, the
relevant Unit Price and Units (of measure) will automatically populate the Unit Price and Units
controls respectively. On entering the Quantity on a line, the subtotal for that line item will
automatically calculate and display the result in the Subtotal control. The calculator will have a

general text box to enter a contingency amount which will be added to the total of the subtotals
to produce the grand total.

Solution

Make a copy of the SecondVBAProject workbook and rename it FifthVBAProject.
Open the application in the VBA Environment design time and modify it as follows

Project - VBAProject
EE
83 Solver (SOLVERXLAM)

=-&% VBAProject (Fifthy
| B4 Microsoft Excel O

Toolbox DT
. ; Subtotal(s) - -

Cantrals ]

Sheet3 (Shee| k A abl
ThisWorkboo BB W ~ &

= A
A m

"
P e UserForm1 4
; i =
-&% VBAProject (FUNCH &

Properties - UserForml

| UserForml UserForm

Alphabetic l Categorized ]

(Name) UserForm1

BackColo [] &Hs000000F& |
BorderCalor W =H30000012&
BorderStyle 0 - fmBorderStyleMone
Caption PROJECT CALCULATOR
Cycle 0 - fmCydeAllForms
CrawBuffer 32000

Enabled True

Font Tahoma

ForeColor W =Hz00000125
Height 336.75

HelpContextlD 0

KeepScrolBarsvisible | 3 - fmScrollBarsBoth
Left 0
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The combo boxes will list the construction work items Concrete, Asphalt, and Road Markings.
The lists are to be loaded once the UserForm opens.

Double click on the UserForm to open its code window.
This pre-existing code from Second VBA Project will be modified for this project.

- ey SR i O Y R LNLLL, LOiL E

UserForm j ICIick j

'UserForml.TextBoxl0.Value = curTotal
End Sub A

Private Sub CommandSuttonZ Click()
'this is the grand total button

'display the grand total in textbox 10

UserForml.TextBoxl0.Value = curTotal

End Sub

Private Sub CommandSutton3 Click()
'this is the Reset button

'revert all Unit Price and Quantity boxes to zero

UserForml.TextBoxl.Value = "0.00"
UserForml.TextBox2.Value = "0.0"
UserForml.TextBox4.Value = "0.00"
UserForml.TextBox5.Value = "0.0"
UserForml.TextBox7.Value = "0.00"
UserForml.TextBox&.Value = "0.0"

'clear subtotals and grand total

UserForml.TextBox3.Value
UserForml.TextBoxé.Value
UserForml.TextBox9.Value
UserForml.TextBoxl0.Value = " "

End Sub

Private Sub CommandSuttond Click()
'this is the Exit button

Unload UserForml

End Sub

Private Sub TextBoxl0 Change()

End Sub

Private Sub UserForm Click(

End Sub
L o =T a2l qad T e T _—271 T T
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With cursor in the UserFormli Click procedure, change the event in the event window to

Activate.
PonoE S B S @ Ll Coll B
5' ILIserForm j ICIick j
& UserForml,.TewcBoxl0. Valoe — curToral j
End Sub BeforeDragOver
BeforeDropOrPaste =
Private Sub CommandButton2 Click() Click
"this is the grand total button DbiClick
Deactivate
Error
'display the grand total in textbox 10 E;ﬁﬁin
KeyPress
UserForml.TextBoxl0.Value = curTotal KeyUp -

mh I |

m

End Sub

Private Sub CommandButton3_Click()
'this is the Reset button

'revert all Unit Price and Quantity boxes to zero
UserForml.TextBoxl.Value = "0.00"

UserForml.TextBox2.Value = "0.0"

UserForml.TextBox4.Value
UserForml.TextBox5.Value

To.oo"
To.om

UserForml.TextBox7.Value = "0.00"
UserForml.TextBox8.Value = "0.0"

'clear subtotals and grand total

UserForml.TextBox3.Value
UserForml.TextBoxé.Value
UserForml.TextBox9.Value
UserForml.TextBox1l0.Value = " "

End Sub

Private Sub CommandButtond4 Click()
"this is the Exit button

Unload UserForml

End Sub

Private Sub TextBox10_Change ()

End Sub

Private Sub UserForm Click()

End Sub
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In other words when the form activates, execute the codes in that procedure.

Rename the combo boxes ComboBox1, ComboBox2, and ComboBox3 respectively.
Use the AddItems method to populate the combo boxes’ lists.

End Sub

L3

i Private Sub UserForm Activate()

N 'on activation of the form do the following
‘None
_ATOR 'populate the ComboBox 1 list
ns
ComboBoxl.AddItem "Concrete™
ComboBoxl.AddItem "Asphalt™
ComboBoxl.AddItem "Road Markings™

'populate ComboBoxZ list
'we shall use the alternate format
ath
With ComboBox2

JAddItem "Concrete®
erDefault JAddItem "ARsphalt™
AddItem "Road Markings"™
imentCenter End With
AodeClip

m

'populate ComboBox2 list
ane 'we shall use the alternate format

With ComboBox3
LAddTtem "Concrete”
JAddItem "Asphalt™
JAddItem "Road Markings"
~tFlat End With

End Sub
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Rename the unit price text boxes UnitPricel, UnitPrice2, and UnitPrice3 respectively.

FROJECT CALCULATOR

=N

-84 Solver (SOLVER.XLAM)

=-%% VBAProject (FifthVBAProject.dsm)
E@ Microsoft Excel Objects

C Sheet1 (Sheet1)

Sheet2 (Sheet2)

Sheet3 (Sheet3)

@ ThisWorkbook

=125 Forms

b UserForm1

G- VBAProject (FUNCRES.XLAM)

Properties - TextBoxl
|TE:d:Box1 TextBox

Alphabetic | Categorized ]

UnitPrice 1]

False

False
AutoWordSelect  True

BackColor [ aHanoooo058

The text boxes assume the new names and must be called as such in the code from this point
onwards.

Rename the quantity text boxes Quantityl, Quantity2, and Quantity3 respectively.

Repeat the process for the three subtotal textboxes.

Rename the grand total textbox GrandTotal, the total textbox Total, and the 15% contingency
textbox Contingency.
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Modify the “15% Contingency” label to read “Contingency”, and place a label with the “%” sign
on the other side of the Contingency text box.
Click on the Contingency text box and change the Value property to “15”

R e e T o — -
Project - VBAProject x|
PROJECT CALCULATOR
0@ B =

-8 Solver (SOLVERXLAM)

=84 VBAProject (FifthVBAProject.xlsm)

Un'rtPrice(.'p}E i - Subtotal ($)

48] Thisworkbook
| =5 Forms

(- UserForm1
-8} VBAProject (FUNCRES.XLAM)

Properties - Contigency

|C<mtig|:n<:'.|l TextBox

Alphabetic | Categorized

ControlSource

ControfTipText

DragBehavior 0 - fmDragBehaviorDisabled
Enabled True - /
EnterFieldBehavior |0 - fmEnterFieldBehavior Selectal
EnterkeyBehavior False

Font Tahoma

ForeColor H 5H300000088

Height 18

HelpContextlD 1]

HideSelection True

IMEMade 0 - fmIMEMedeMoCantrol
IntegralHeight True

Left 372

Locked False

MaxLength 1}

Mouselcon {(None)

MousePointer 0 - fmMousePointerDefault
MultiLine False

PasswordChar

ScrollBars 0 - fmScrollBarshone E
SelectionMargin | True

SpecialEffect 2 - fmSpedalEffectSunken
TabIndex 28

TabKeyBehavior  False

TabStop True

Tag

Text 15 ‘
Textalign 3 - fmTextalignRight )
Top 198 ‘/
visible True
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The Units labels are to show an underscore representing a blank. Later, code shall be added such
that if an item is selected from a combo box, the relevant units of measure for that item will
display in the corresponding Units label.

Rename the Units labels Label31, Label32, and Label33 respectively.

At this stage the form should look like the following

- FifthVBAProjectxlsm - [FifthWVBAProjectxlsm - UserForml (UserForm)]
t Debug BRun Tools Add-Ins Window Help

P a HFY - @

x|

PROJECT CALCULATOR (3w

) 2 scececscsssccccsacccsscsssssacc

electal
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Double click on the form to open the code window.

For the new project calculator, the pre-existing CommandButtonl and CommandButton?2
procedures will not be used as these controls will be deleted.

Select the procedures for CommandButtonl and CommandButton2 and delete them.

‘RXLAM)
ifthVBAProject.xlsm)
cel Objects

Sheetl)

Sheet)

Sheet3)

kbook

nl
UNCRES.XLAM)

L ]x

000000F::
ackStyleOpaque
00000062
orderStylellone

1
0000012&

ousePointerDefault

cturePositionAboveCenter
sedalEffectFlat

=xtAlignLeft
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curlUnitPrice2 = UserForml.TextBox4.Value

dblQuanti JzerForml .TextBox5.Value

'line item 3

curlUnitPric
dblQuant

T .Value
= UserForml.Te .Value
'calculate subtotal for line item 1
all curUnitPricel * dblQuantityl

¥y result to form
UserForml .TextBox3.Value = curSubtotall
'calculate subtotal for line item 2
curSubtotal? = curUnitPrice2 #*
'di=p ult toa form
UserForml .TextBox6.Value = curSubtotall?

'calculate subtotal for line item 3

cursS al3 curlnitPriced * dblQuantity3
to form
x9.Valuse = curSubtotal3

'grand total
curTotal curSubtotall + curSubtotal? + curSubtotal3
resultc
] orml .TextBaxl0.Valus = curlTotal
End Sub

Private Sub CommandButtond Click()
'this i= the grand total button

'display the grand total in textbox 10

UserForml .TextBox10.Value = curTotal

End Sub

Private Sub CommandButton3_ Click()
'this is the Reset button

'revert all Unit Price and Quantity boxes to zero

UserForml.TextBoxl.Value = "0,00"
UserForml.TextBox2.Value = "0.0"
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The code window (truncated view) is now

x|
z

LVERXLAM)

: (FifthvBAProject.xlsm)
: Excel Objects

t1 (Sheetl)

t2 (Sheet2)

t3 (Sheet3)

Vorkbook

“orml
: (FUNCRES.XLAM)

rized

L f]x

=33

e
YHB000000F &
mBackstyleOpaque
YHB0000006 8
mBorderStyleMone

ama
YHB00000 128

e)

mMouseFointerDefault

)
mPicturePositonAboveCenter
mSpecialEffectFlat

mTextAlignLeft

www.SunCam.com Copyright® 2012 Kwabena Ofosu, Ph.D., P.E., PTOE
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I[Generali

j I[Declarationsl

Cption Explicitc

UserForml

End Sub

'revert all Unit Price and

UserForml.

UserForml.
UserForml.

UserForml.
UserForml.

'clear subtotals and grand

UserForml.
UserForml.
UserForml.
UserForml.

Il
2

TextBox3.Value
TextBox6.Value = "
TextBox%3.Value
TextBoxl1l0.Value = "

I
2

Brivate Sub CommandButtoni3 Click()
'this i= the Reset button

.TextBoxl.Value = "0.00"
TextBox2.Value = "0.0"
TextBox4.Value = "0.00"
TextBox5.Value = "0.0"
TextBox7.Value = "0.00"™
TextBox8.Value = "0.0"
total

fuantity boxes to zero

End Sub

Unload UserForml

Frivate Sub CommandButtond4 Click()
"this is the Exit button

'populate

ComboBoxl

'populate
'Wwe shall

ComboBoxl.
ComboBoxl.

the ComboBox 1 1list

2ddItem "Concrete™
bddItcem "Asphalt™

ComboBox2 list

use the alternate format

With ComboBox2
L2ddItem "Concrete™
AddTtem "Asphalt™

Private Sub UserForm Activate()
'on activation of the form do the following

.AddTtem "Road Markings"
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The CommandButton3 procedure (the Reset button) needs to be modified to call the new names
of the controls on the form.

olications - FifthVBAProject.xlsm - [UserForml (Code)]
Format Debug Run Tools Add-Ins Window Help

8 9 p N @ BAEE - @ Lol H
x| |-::ommandﬁutton:. | ICIic:k
! Cption Explicit
sject.xlsm)
Private Sub CommandButton3d Click()
'this i=s the Reset button
'revert all Unit Price, Quantity, subtotal boxes to zero
UnitPricel.Value = "0.00"
UnitPricez2.Value = "0.00™
AM) UnitPrice3.Value = "0.00"
Subtotall.Value = "0.00"
Subtotal?.Value = "0.00"
Subtotal3.Value = "0.00"
Quanticyl.Value = "Q"
Cuantity2.Value = "Q"
jﬂ Quantity3.Value = "0"
tar -
'the comboboxes revert to empty
13 ComboBoxl.Valus = " 7
ComboBoxZ . Value = ™ "
ComboBox3.Value = ™ "
B
Jpaque 'the Total and grand Total revert to zeros
Total.Value = "0.00"
GrandIotal = "0.00"
'the Units labels revert to underscore
Label3l.Caption = " "
Label32.Caption = "_"
Y Label3s.Caption = "_"
End sub
Private 3ub CommandButtond Click()
'this is the Exit button
terDefault
Unload UserForml
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The code for the various calculations shall now be added.

Consider ComboBox1. If an item is selected, the correct unit price must automatically populate
the UnitPricel text box. In ordinary language “if the ComboBox1I value is changed, put in the
applicable unit price for line 1”. A procedure can thus be set for the object ComboBox1 with
procedure “Change”

In the object drop down select ComboBox1.
In the procedure drop down select Change

The sub procedure is created. Code must now be added that will execute any time the
ComboBox1 value is changed.

Projectxlsm - [UserForml (Code)] EI@
Run Tools Add-Ins Window Help Type a question for help LA -
@ ¥ EEY & @ LneColl g
|ComboBox1 j |Change j

Private Sub ComboBoxl_ Change () Click

\ DbiClick
End Sub DropButtonClick

Enter

Error
Exit

Private Sub CommandButton3_Click
'this is the Reset button

m

KeyDown
revert all Unit Price, Quantity, subtot boxes to zero E:YEFESS
UnitPricel.Value = "0.00" HonsaDown L
UnitPriceZ.Value = "0.00" MouseMave -
UnitPrice3.Value = "0.00"
Subtotall.Value = "0.00"
= mg.pom

Subtotal?.Value

Consider the market price of concrete is $85.32 per cubic yard (CY), asphalt is $35.45 per ton
(TON), and road marking is $6.95 per linear foot (LF), an /f statement is needed to display the
unit price and the unit of measure based on the item selected in ComboBox 1.
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The If statement is as follows

ons - FifthVBAProject.xlsm - [UserForml (Code]]
rmat  Debug PRun Tools Add-Ins Window Help

T p o0 @ B EFYY - @ Ln2Cos E

x| ICamboBax1 j |-::hange
J Cption Explicit
xlsm)

Frivate Sub ComboBoxl Change ()

If ComboBoxl.Value = "Concrete™ Then
'if concrete is selected
UnitPricel.Value = "85.35"
Label3l.Caption = "CY¥"

Elself ComboBoxl.Value = "Asphalt™ Then
'if asphalt i= =selected
UnitPricel.Valuse = "35.43"
Label3l.Caption = "TOH"

Elself ComboBoxl.Value = "Road Markings" Then
'if road markings i=s selected

x| UnitPricel.Value = "§,95"
ﬁ Labhel3l.Caption = "LF"
Else
- 'if none of the above

UnitPricel.Value = "0.00"
Lakbel3l.Caption = "_"

ne

End If

End Sub

Priwvate Suh CommandBottond Click i)

Save the workbook.

Click on Debug. Select Compile VBAProject
Correct any errors.

Resave.
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If there are no errors, repeat the process for the code for ComboBox2 and ComboBox3, as follows

T
ComboBox3 j |Change

Private Sub ComboBox2 Change ()

If ComboBox2.Value = "Concrete™ Then
'if concrete is selected
UnitPrice2.Value = "35,35"
Label32.Caption = "CY¥"

ElselIf ComboBoxe.Value = "Asphalt™ Then
'if asphalt is selected
UnitPrice2.Value = "35.45"
Label32.Caption = "TOH"

Elzelf ComkoBox2.Value = "Road Markings" Then
'if road markings is selected
UnitPrice2.Value = "g,95"
Label32.Caption = "LF"

Else
'if none of the above
UnitPrice2.Value = "0.00"
Label32.Caption = " "

End If

End Sub

Brivate Sub ComboBox3 Change ()

If ComboBox3.Value = "Concrete™ Then
'if concrete is selected
UnitPrice3.Value = "85,35"
Label33.Caption = "CY"

Elzelf ComboBox3.Value = "Asphalt™ Then
'if asphalt i=z selected
UnitPrice3.Value = "35.45"
Label33.Caption = "TOH"

ElzeIf ComboBox3.Value = "Road Markings"™ Then
'if road markings i= selected
UnitPrice3.Value = "§&,95"
Label33.Caption = "LF"

Else
'if none of the above
UnitPrice3.Value = "0.00"
Label33.Caption = "_"

End If
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Save the workbook.

Click on Debug. Select Compile VBAProject.
Correct any errors.

If there are no errors, resave.

Test the application.

Open the application.
Select an item from the each dropdown list.

[ PROJECT CALCULATOR ==
Ttem Unit Price (%) Unit Quantity Subtotal (%)
1. | j | 0.00 | 0 | 0.00
2. | j | 0.00 | 0 | 0.00
3. | j | 0.00 | 0 | 0.00
Concrete
e
Road Markings
Total 0.00
Contingency I—IE%
Grand Total (%) 0.00
RESET EXIT ‘

www.SunCam.com Copyright® 2012 Kwabena Ofosu, Ph.D., P.E., PTOE

Page 30 of 91



http://www.suncam.com/�

SuCam )

Introduction to Computer Programming in Visual Basic for Applications (VBA)
A SunCam online continuing education course

Confirm that the unit prices and units populate correctly as intended.

PROJECT CALCULATOR
Ttem Unit Price (%) Unit Quantity Subtotal (%)
L. | Asphalt = ] 545 ton | 0 | 0.00
2. | Concrete = ] 85.35 cy | 0 | 0.00
3. | Road Markings j | 6.95 F | 0 | 0.00
cornerete
Asphalt
Road Markings
Total 0.00
Contingency 15 g4
Grand Total (%) 0.00
RESET ‘ EXIT ‘
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Click on the Reset button to clear the form.
The form reverts to its original entries.

[ PROJECT CALCULATOR
Ttem Unit Price (%) Unit Quantity Subtotal (%)
1. | j | 0.00 | 0 | 0.00
2. | j | 0.00 | 0 | 0.00
3. | j | 0.00 | 0 | 0.00

Tﬂtﬂl 0.00
Contingency 15
Grand Total (%) 0.00

RESET EXIT ‘

Click on Exit to close the application and return to design mode.
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Next, calculate the subtotal for the first line item. The subtotal is the unit price multiplied by the
quantity. A function shall be developed to do this calculation.

— e e . E

(General) j Ick:SuhTotaH

Cprtion Explicic

Private Function cleSubTotall () As Currency

'this function will calculate the subtotal for line item 1

'first pull the information needed

'declare wariables that will be needed
Dim curUnicPrice, curSubTotal As Currency
Dim dblQuanticy As Double

'now get the walues
'get the unit price wvariable walue from the user form unit price text box

curfnitPrice = UnitPricel.Value

'get the gquantity variable value from the user form guantity text box
dblQuantity = Quantityl.Value

'we can now calculate the sub total
curSubTotal = curUnitPrice * dblQuantity

'now, as required for functions, assign the result to
'a variable bearing the function name, so the function

'can return the wvalue

clcSubTotall = curSubTotal

End Function

Private Sub ComboBoxl Change ()

TF FamhnRav1 Walne = "Manrcrata® Thean
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The subtotal calculation function shall “fire’ anytime the UnitPricel control is changed and
anytime the Quantityl value is changed. Insert the function call within these procedures.

End Function

FPrivate Sub ComboBoxl Change ()

If ComboBoxl.Value = "Concrete™ Then
'if concrete i= selected
TUnitPricel.Value = "85.35"

Label3l.Caption = "CY"

El=self ComboBoxl.Value = "Asphalt™ Then
'if asphalt is selected
TnitPricel .Value = "35.45"
Labhel3l.Caption = "TOH"

Elself ComboBoxl.Value = "Road Markings" Then
'if road markings is selected
TnitPricel.Value = "g.95"

Label3l.Caption = "LF"

El=se
'if none of the above
TnitPricel.Value = "0.00"
Label3l.Caption = ™ "

End If

'calculate,/ recalculate the sub total 1 value anytime

'yvou make a change.

'call the function, and display its value on the form
Subtotall.Value = clcSubTotall «

T«

End Sub

Priwvate Sub Quantityl Change ()

'caloulate/ recalculate the sub total 1 walus anvtims
'vou make a change.
'call the function
'call the function, and display its value on the form
Subtotall.Value = clcSubTotall «

—

End Sub

Private Sub ComboBoxZ Change ()
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Note that there was no declaration for clcSubTotall in either Quantityl Change( ) or
ComboBox1_Change( ). The compiler recognizes it as a function procedure and “goes to look for
it” in the code. Once found, it executes it and the assigns the value calculated therein to a
variable of the same name. This variable is now available for use anywhere in the module by
simply calling it.

Save the workbook.

Click on Debug. Select Compile VBAProject
Correct any errors.

Resave.

If there are no errors, test the application.

Open the application and select an item on line 1.

[ PROJECT CALCULATOR @ﬁ
Item Unit Price (%) Unit Quantity Subtotal (%)

L. | Concrete = ] 85.35 cy | 0 | 0
2. | j | 0.00 | 0 | 0.00
3. | j | 0.00 | 0 | 0.00
Tﬂtﬂl 0.00

Contingency |—15 -
Grand Total (%) 0.00

RESET ‘ EXIT ‘
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Enter a quantity.

[ PROJECT CALCULATOR =
Ttem Unit Price (%) Unit Quantity Subtotal (%)

1. | Concrete j | 8535 cy | 25| | 2133.75
2. | j | 0.00 | 0 | 0.00
3. | j | 0.00 | 0 | 0.00
Total 0.00

Contingency |—15 -
Grand Total (%) 0.00

RESET EXIT ‘

The subtotal is automatically calculated as expected.
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Click on Reset to check that all controls will clear as intended.

[ PROJECT CALCULATOR ==
Ttem Unit Price (%) Unit Quantity Subtotal (%)

Lo C - ;
2. | j | 0.00 | 0 | 0.00
3. | j | 0.00 | 0 | 0.00
Tﬂtﬂl 0.00

Contingency |—15 -
Grand Total (%) 0.00

___________________________ REST oar |

The test is a success.

Add functions for the subtotals of the other line items.
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The function for the calculation of the sub total for the second line item is as follows

End Function

Private Function clcSubTotall () L= Currency

'this function will calculate the subtotal for line item 1

"first pull the information needed

'declare wvariables that will be needed
Dim curlUnitPrice, curSubTotal As Currency
Dim dblQuantity As Double

'now get the values
'get the unit price wariable wvalue from the user form unit price text box

curlUnitPrice = UnitPrice2.Value

'get the guantity wvariable wvalue from the user form guantity text box
dblfuantity = Quantity?.Value

'we can now calculate the sub total
curSubTotal = curlnitPrice * dblQuantity

'now, as reguired for functions, assign the result to the
'a wvariable bearing the function name, so the function

'can return the wvalue

clcSubTotal?2 = curSubTotal

End Function

Private Function clcSubTotal3 () A= Currency

www.SunCam.com Copyright® 2012 Kwabena Ofosu, Ph.D., P.E., PTOE Page 38 of 91



http://www.suncam.com/�

SuCam )

Introduction to Computer Programming in Visual Basic for Applications (VBA)
A SunCam online continuing education course

The function to calculate the subtotal for the second line item is embedded in the quantity and
unit rate change procedures for the second line item as follows

End Sub

Private 5ub ComboBox2 Change ()

If ComboBoxZ.Value = "Concrete™ Then
'if concrete i=s selected
TnitPrice?.Value = "85.353"
Label32.Caption = "CY"

Elzelf ComboBoxZ.Value = "Asphalt™ Then
'if asphalt i= selected
TnitPrice?.Value = "35.45"
Label32.Caption = "TCH"

Elzelf ComboBoxZ.Value = "Road Markings" Then
'if road marking=s i=s selected
TnitPrice?.Value = "&.95"
Label32.Caption = "LE"

El=e

'if none of the above
UnitPriceZ.Value = "0.00™
Label3Z.Caption = "_"

End If

'calculate,/ recalculate the sub total 1 value anytime

'vou make a change.

'call the function, and display its value on the form
Subtotal?.Value = clcSubTotall L=

End Sub
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and

End Sub

Private Sub Quantity2 Change ()

'calculate/ recalculate the sub total 1 wvalue anytime
'you make a change.
'call the function

'call the function, and display its walue on the form
Subtotal?.Value = clcBSubTotall

End Sub

Private Sub Quantitv3 Change ()
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The function to calculate the subtotal for the third line item is embedded in the quantity and unit
price change procedures for the third line item as follows

End Function

Private Function clcSubTotal3 () &A= Currency

'"this function will calculate the subtotal for line item 1

'first pull the information needed

'declare wariables that will be needed
Dim curUnitPrice, curSubTIotal As Currency
Dim dblQuantity &s Double

'now get the wvalues
'get the unit price wvariable wvalue from the user form unit price text box

curlUnitPrice = UnitPrice3.Value

'get the guantity wvariable walue from the user form guantity text box
dblCuantity = guantity3.Value

'we can now calculate the sub total
curSubTotal = curlUnitPrice * dblQuantity

'now, az required for functions, assign the result to the
'a wvariable bearing the function name, =0 the function

'can return the wvalue

clcSubTotal3 = curSubTotal

End Function

Private Sub ComboBoxl Change ()
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and

"call the function, and display 1ts wvalue on the form
Subtotalz.Value = clcSubTotall
End Sub

Private Sub Quantity3 Change ()

"calculate/ recalculate the sub total 1 wvalus anycime
"vou make a change.
'call the function

'call the function, and display its value on the form
Subtotal3.Value = clcSubTotall

End Sub

Private Sub ComboBox2 Change ()

If ComboBox2.Value = "Concrete™ Then
"i1F comecrerte 18 sselecterd

www.SunCam.com  Copyright® 2012 Kwabena Ofosu, Ph.D., P.E., PTOE Page 42 of 91



http://www.suncam.com/�

SuCam )

Introduction to Computer Programming in Visual Basic for Applications (VBA)
A SunCam online continuing education course

The total, being the summation of the subtotals will be calculated using a function.

WProject.xlsm - [UserForml (Code)]
3 Run Tools Add-Ins Window Help

I @ B & A ¢ @ Lnl37, Cols 2
J |Comboﬂox'1 j |Change
? Cption Explicit

Private Function clcTotal() A= Currency

'this function will calculate the total by summing the sub totals

clcTotal = clcSubTotall + clcSubTotal? + clcSubTotal3

End Function

Private Function clcSubTotall() As Currency

'"this function will calculate the subtotal for line item 1

J 'first pull the information needed

L I B I T i e R T I S LT

This function will be called to update the total anytime a unit price or quantity for any line item
is changed. This means the c/cTotal calculation function will be embedded in all six change
procedures.

The contingency is 15% of the total amount. It may be calculated by calling the c/cTotal function
within each unit price and quantity change procedure and multiplying it by the percentage rate.

The grand total is the sum of total and contingency. It may be calculated by calling the clcTotal
function within each unit price and quantity change procedure and adding the contingency

amount.

The calls for the first line item are as follows
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End Function

Frivate Sub ComboBoxl Change ()

If ComboBoxl.Value = "Concrete™ Then
'"if concrete i=s selected
UnitPricel.Value = "B85.35"
Label3l.Caption = "CY"

El=elf ComboBoxl.Value = "Asphalt™ Then
'if asphalt is selected
UnitPricel.Value = "35.45"
Label3l.Caption = "TOHN"

El=elf ComboBoxl.Value = "Road Markings" Then
'if road markings is selected
TnitPricel.Value = "&.95"

Label3l.Caption = "LF"

El=e
'if none of the above
UnitPricel.Value = "0.00"
Label3l.Caption = " "

End If

'calculate/ recalculate the sub total 1 walus anytime

'you make a change.

'call the function, and display its walue on the form
Subtotall.Value = clcSubTotall

'call the function to calculate the Total, and the contigency
Total.Value = clcTotal <

«

GrandTotal.Value = clcTotal + 0.15 # clcTotal

End Sub

Frivate Sub Quantityl Change()
'calculate/ recalculate the sub total 1 walus anytime
'you make a change.
'call the function
'call the function, and display its walue on the form
Subtotall.Value = clcSubTotall

'call the function to calculate the Total, and the contingency
Total.Value = clcTotal ¢

g

GrandTotal.Value = clcTotal + 0.15 # clcTotal

End Sub

Tl wrmdm o Dol Moe e e T mam e 6
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Click on Debug. Select Compile VBAProject

Correct any errors.
Resave.

If there are no errors, test the application.

Open the application and fill out the line items.

A SunCam online continuing education course

Grand Total (%)

RESET

[ PROJECT CALCULATOR =
Ttem Unit Price (%) Unit Quantity Subtotal (%)
L. | Asphalt = ] 545 ton | 105 | 3722.25
2. | Road Markings ~| 6.95 F | 575 | 3996.25
3. | Concrete = ] 85.35 cy | 15| | 1280.25
Total 8998.75
Contingency

15 gy
10348.5625

EXIT ‘

The subtotals, total and grand total are calculated as expected.
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The test is a success.

Close out of the application.
Save the workbook.

Close out of Excel VBA.
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2. WORKING WITH STRINGS AND DATES

A string is a series of characters. The string data type is used to store and manipulate text. The
date data type is used to support dates and times, as well as date and time-based operations.
VBA and the Excel library provide a wide variety of functions for strings and dates. A selection
of string and date manipulations is presented in this chapter.

2.1 String Variables

To assign a value to a string variable, the value is put in double quotation marks. For example

Private Sub StringExample(')

Dim strFirstname, strLastname As String

’

strFirstname = “Sam’

)

strLastname = “Johnson’
End Sub
2.2 Concatenation
String concatenation is the operation of “welding” strings together. The operator used is the plus
sign (+), or the ampersand sign (&). For example
Private Sub StringExample( )

Dim strFirstname, strLastname, strFullname As String

strFirstname = “Sam”

)

strLastname = “Johnson’
strFullname = strFirstname & strLastname

End Sub
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The above code will yield the full name as “SamJohnson”. To add a space between the first
name and the last name, a string with the space character needs to be added. For example

Private Sub StringExample(')

Dim strFirstname, strLastname, strFullname As String

’

strFirstname = “Sam’

)

strLastname = “Johnson’

6 6«

strFullname = strFirstname & & strLastname

End Sub

This code would yield the full name as “Sam Johnson”. In many official documents, the last
name is written first with a comma and a space separating the first name. This can be
implemented as follows

Private Sub StringExample(')

Dim strFirstname, strLastname, strFullname As String

’

strFirstname = “Sam’

)

strLastname = “Johnson’

ITENTs

strFullname = strLasttname & “, “ & strFirstname

End Sub

The above code will yield the full name as “Johnson, Sam”.
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2.3 String Length

The length of a string is the number of characters it has. The VBA built-in function Len can be
used to find the length of a string. For example

Private Sub StringExample()

Dim strFirstname, strLastname, strFullname As String
Dim intStrinLeng As Integer

strFirstname = “Sam”

’

strLastname = “Johnson’
strFullname = strLasttname & “, “ & strFirstname

intStrinLeng = Len(strFullname)
‘or intStrinLeng = Len(“Johnson, Sam”)

End Sub

The value of the intStrinLeng integer variable will be 12, of which 7 came from the last name, 3
from the first name, plus 1 comma character, and 1 space character in the last-name-first-name
separator.
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2.4 Left Function

The Left function extracts a specified number of characters from a string starting from the left.
Consider the following example. A string value in a cell on a spreadsheet is stored as a string
variable. The Left function is then performed on the string variable to extract the first eight
characters, and the result displayed in another cell on the spreadsheet.

1
2
3
a
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
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A B C D
Visual Basic for Application (VBA}

F G H | J K L M

Left Function

Visual B

E Microsoft Visual Basic - vba_tutorial.xlsm - [Sheetll (Code)]

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

NWE-H 4 aBag9e » n okl SEFY S @) Lni3 s .

Proje\ VEAProject E |CommandButton'1 j |Click

, E C z Option Explicit

Private Sub CommandButtonl Click()
'Left is a function that extracts the characters from a phrase,
torialodsm starting from the left
4% Module1
Sheet1 (Sheetd) Left (phrase,4) means 4 characters are extracted from the phrase,
Sheet10 (Sheet10) starting from the leftmost position
Sheetll (Sheetil)
Sheet2 (Sheet2) Dim phrase L= String
Sheet3 (Sheet3) phrase = Cells(l, 1).Value
Sheet4 (Sheetd) 4 Cells[3|, 1) = Left(phrase, B)
Sheets (Sheets)
Sheetsd (Sheets) End Sub
Sheet7 (Sheet?)
Sheetd (Sheetg)
Sheetd (Sheetd)
@ ThisWarkbook
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2.5 Right Function

The Right function extracts a specified number of characters from a string starting from the right.
Consider the following example.

CommandButton3 v (» 5 | =EMBED("Forms.CommandButton.1","")
A B C D E F G H | | K
1 |Visual Basic for Application (VBA)
2 -
3 Visual B Left Function
a
]
i)
7 n (VBA)
3 Right Function
9
10
n Microsoft Visual Basic - vba_tutorialxlsm [design] - [Sheetl1 (Code)] =N = =<
12 1 File Edit View Inset Format Debug Run Tools  Add-Ins Window Help - F X
13 -l BA2c ) 1 i EEFY R @ M
14 CommandButton3 j ICIick j
5 =
= Private Sub CommandButtonZ Click()
17 -
18 'Right is a function that extracts the characters from a phrase,
19 'starting from the Right.
20 'Right (phrase,5) means 5 characters are extracted from the phrase,
21 'starting from the rightmost position.
22
23
24 Dim phrase &L= S5tring
phrase = Cells(l, 1).Value
25 Cell=s (7, 2) = Righrt (phrase, T7)
26
27
End Sub
28 =
> == | _'*IJ
30
31
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2.6 InStr Function

The InStr function finds and returns the starting position (from the left) of a specified substring
within a string. In the following example, the position of the start of the substring “Basic” is
found from the original string “Visual Basic for Application (VBA)”.

E Microsoft Visual Basic - vba_tutorial.xdsm - [Sheetll (Code]] EIIEI
‘1 File Edit View Insert Format Debug Bun Tools Add-Ins  Window Help -8 X
EME-H 4 a9 r 1o SEFY @ :
|CommandButtc-n3 ﬂ |Cli|:k ﬂ

End 5Sub

Private Sub CommandButton3 Click()

'"ImStr iz a function that looks for and returns the position
'aef a substring in a phrase

Dim phra=se A=s S5tring
phrase = Cell=(l, 1) .Value
Cell= (12, 3) = InS5tr(phras=se, "Ba=sic"™)

A B C D E F G
Visual Basic for Application (VBA)

Vicual B Left Function

n (VBA)

1
2
3
il
3
o]
7
g Right Function
9

10
11
12 8
13
14
15

InStr Function
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2.7 Mid Function

The Mid function extracts a specified number of characters from a string starting at a specified
position (from the left), of the original string. For example

LLEiid Ik

Private Sub CommandButton4 Click()

'Mid i= a function that extracts a substring from a phrase,
'ztarting from the position specified by the second parameter in the bracket.

'Mid (phras=se, 8,3) means a substring of three characters are extracted from the

'phrase, starting from the Bth position from the left, including empty space.

Dim phrase L= S5tring
phrase = Cells=(1l, 1).Value

Cell= (17, 3) = Mid(phras=se, 8, 5)
End 5ub
A B C D E F G H 1

1 Visual Basic for Application (VBA)
2
3 Left Function
a4
5
]
7
3 Right Function
9
10
12 .
13 In5tr Function
14
15
16
17 Basic
18
19
20
21
22 .
23 Len Function
24
25
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2.8 Reversing a String

The StrReverse function will reverse the order of the characters in the original string. For
example

Private Sub StringExample(')

Dim strFirstname, strLastname, strFullname, strNameScramble As String
Dim intStrinLeng As Integer

strFirstname = “Sam”

’

strLastname = “Johnson’

strFullname = strLasttname & “, * & strFirstname

strNameScramble = StrReverse(strFullname)

End Sub

The value of the string variable strNameScramble at the end of the procedure will therefore be
“maS ,nosnhoJ”

2.9 Upper Case and Lower Case Conversion

A string can be converted to all upper case or all lower case by using the case conversion
functions in VBA, UCase and LCase respectively. For example

Private Sub StringExample( )
Dim strFirstname, strLastname, strCaseFirstname, strCaseLastname As String
strFirstname = “Sam”

www.SunCam.com  Copyright® 2012 Kwabena Ofosu, Ph.D., P.E., PTOE Page 54 of 91



http://www.suncam.com/�

SuCam )

Introduction to Computer Programming in Visual Basic for Applications (VBA)
A SunCam online continuing education course

)

strLastname = “Johnson’
strCaseFirstname = LCase(strFirstname)

strCaselLastname = Ucase(strLasttname)
End Sub
The above procedure will yield values for the first name variable and the last name variable of
“sam” and “JOHNSON " respectively.

2.10 Basics of Dates

A variable of the date data type is declared and assigned a value as follows

Dim datevariable as Date
and

datevariable = #the date#

The components of a date are separated by a “/” or a “-*“.The date value must always be wrapped
with the “#” characters for it to be correctly assigned and saved as such. Alternately, the date
may be assigned by passing a string type through the DateValue built-in function, as follows

datevariable = DateValue(“the date”)

For example
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Private Sub DateExample(')
Dim dteStartDate As Date

dteStartDate = #09/03/2013#
End Sub

or
Private Sub DateExample( )
Dim dteStartDate As Date

dteStartDate = DateValue(*09/03/2013")
End Sub
or

Private Sub DateExample(')

Dim dteStartDate As Date
Dim strDatelnput As String

strDatelnput = “09/03/2013”

dteStartDate = DateValue(strDatelnput)

End Sub
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A date variable is called just like any other variable learned thus far.

For example the following code will display the start date value above, on a message box.
MsgBox “The project started on: *“ & dteStartDate

2.11 Date Formats
The date formats used include

e mm-dd-yy
e mm-dd-yyyy

where
mm is the two digit month
dd is the two digit day
yy is the two digit year
yyyy is the four digit year

In countries where it is customary to quote the day first, followed by the month, and then the
year, acceptable formats include

e dd-mmm-yy

e dd mmm yyyy

¢ dd-mmmm-yyyy
¢ dd mmmm yyyy

where

mmm is the short name of the month (first three letters starting with an upper case letter)
mmmm is the full name of the month (starting with an upper case letter)
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Short and full names of months may also be used in the United States style of dates as follows

mmm dd, yy

mmm dd, yyyy

mmmm dd, yy
e mmmm dd, yyyy

where
mmm is the short name of the month (first three letters starting with an upper case letter)
mmmm is the full name of the month (starting with an upper case letter)
2.12 Current Date
The current date can be obtained by the built-in date function which simply calls the keyword
Date, as follows

dteStartDate = Date

To display the current date on a message box, for instance, the code would be

MsgBox Date

2.13 Components of a Date

The month, day, and year components may be extracted from a date and stored elsewhere.
This can be done using the DatePart function with syntax

DatePart(“yyyy”, the date)

DatePart(“m”, the date)
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DatePart(“d”, the date)

For example

Private Sub DateExample( )

Dim dteStartDate As Date
Dim intMonth, intDay as Integer

dteStartDate = DateValue(“09/03/2013")

intMonth = DatePart(“m”, dteStartDate)
End Sub

The value of the variable intMonth would therefore be 9.

Another set of functions that can perform extraction of the date components are as follows

Day(the date)
Month(the date)

Year(the date)

For example, for the date 09/03/2013,
intDay = Day( dteStartDate)

will return a value of 3.
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2.14 Subtracting Dates

Dates may be subtracted to determine the time elapsed between two dates. This can be done with
the DateDiff function. The syntax is

DateDiff(“x”, earlier data, later date)

where x is d for days, or m for months, or yyyy for years, based on what scale is selected to
calculate the elapsed time.

For example, if a project began on September 9, 2013, and was completed on December 13,
2013, calculate the actual project duration in days.
Private Sub DateExample(')

Dim dteStartDate, dteEndDate As Date
Dim intProjectDuration As Integer

dteStartDate = #09/03/2013#
dteEndDate = #12/13/2013#

intProjectDuration = DateDiff(“d”, dteStartDate, dteEndDate)

End Sub

The project duration value will be 101 days.
2.15 Time
Time is a date data type in VBA. The difference being the “:” separating the components instead

of the “/” or the “-* used in dates. The declaration, extraction of components, and arithmetic
operations of time values are identical in structure to those of dates.
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2.16 Type Conversion Functions
A type conversion function converts an input expression to a specific data type. In VBA, type
conversion functions begin with the “C” followed by the name of or a suffix representing the

name of the data type the input will be converted to.

Example: The Cint function converts an expression to an integer type. Consider the following

Dim dblBalance As Double

dblBalance = 2.23
intEntry = CInt(dblBalance)

UserForml.TextBox1.Value = intEntry

At the end of this code the value displayed in the text box on the user form will be a value of 2.
Example: The CDate function will convert an input string type into a date type. Consider the
following

strFirst = “1/25/2013”

strLast = “2/15/2013”

intDurationDays = DateDiff(““d”, CDate(strFirst), CDate(strLast) )

The DateDiff function requires date type inputs to compute the period elapsed between the input
dates. In this case the dates are originally string types and will yield a run time error if inserted
directly into the DateDiff function. The CDate function was called to convert the strings inline to

date types which the DateDiff can now use to make the evaluation, resulting in a duration of 21
days.
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A selection of type conversion functions, the requirements of their input expressions, and the
type of the returned value are presented in Table 5.

Table 1: Type conversion functions

Type Conversion Output Data
. Input
Function Type
CStr Date, time, numeric expressions String,
Char, string, or numeric expression.
CBool Boolean
CDate A representation of a date or time, as a string Date
Values ranging from -2,147,483,648 through
Clnt 2,147,483,647 Integer
Values ranging from 1.79769313486231570E+308
through -4.94065645841246544E-324 and
Dbl 4.94065645841246544E-324 through Double
1.79769313486231570E+308
0 th h 255
CByte roug Byte
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2.17 Sixth VBA Project

Problem Statement

A simple date calculator will be developed. The date calculator will calculate the number of days
between two valid dates, and it will calculate the project completion date based on a start date
and a project duration.

Solution
The proposed framework is as follows

E Microsoft Visual Basic for Applications - SithVBAProjectxlsm - [SixthVBAProjectxlsm - UserForml (UserForm)]
m File Edit View Inset Format Debug Run  Tools Add-Ins  Window Help

HEA =R A 44 Pn b HFY R g
Project - VBAProject

BE O3

-8 Solver (SOLVERX] |20lbox Select option to calculate End Date or Project Duration.

@ VBAProject (FUNCQ  Cantrals I

=-&% VBAProject (Sixth

Enter a Start Date and a Project Duration to calculate the End Date.
. abl B8 Oor
=] Microsoft Excel N A abl B Enter a Start Date and an End Date to calculate the Project Duration.
Sheetl (She: EA P & =
1 Sheet2 (She o
s '
Sheetd (she| [ — =3 _j
Al
=

HEE

=

@ ThisWorkbod
=& Forms

------ UserForm1

" End Date

Properties - UserForml

| UserForm1 UserForm

Alphabetic ] Categorized ]

. START DATE . . . . DURATION (DAYS).
(Mame) UserForm1 . . . Cee . .
Ij SHB000000F&: ~| : poaao poaao p o
BorderColor W =H30000012& ] baooo ! ] b
Borderstyle 0 - fmBorderStyleMone
Caption PROJECT DATE CALCULATOR
Cycle 0 - fmCydeallForms
DrawBuffer 32000
Enabled True
Font Tahoma
ForeColor W :HE00000128
Height 445.5 CALCULATE
HelpContextID 0
KeepScrollBarsvisible 3 - fmScrollBarsBoth
Left 0
Mouselcon (Mone)
MousePointer 0 - fmMousePointerDefault
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The user will select to either calculate a project duration in days based on a start date and an end
date, or calculate the end date based on the start date and the project duration given in days. If
the option to calculate the end date is selected then the end date text box will be highlighted to
alert the user to enter data in the other controls in order to calculate the value for the highlighted
control, and likewise for the project duration calculation option.

The calculation options are controlled by option buttons, also often called radio buttons. The
options will be mutually exclusive, so if the end date option is selected, the project duration
option will be disabled, and vice versa.

The Calculation button fires the code to run the calculation based on the selected option. The
Reset button clears the text boxes and reverts the form back to original settings. The Exit button
closes out the form.

A logo of your choice will be added as an image control. This is any image type file such as a
jpeg, tiff, png, etc.

On opening the form, the start date text box value will be defaulted to the current date, using the

built-in Date function, and the radio buttons will both be unchecked. This can be implemented
using the UserForm Activate procedure as follows

End Sub

Private Sub UserForm Rctivate ()

'on activation of the form do the following
'populate the textboxl

TextBoxl.Valus = Date

End Sub
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When an option button is clicked on or selected, its value property is “-1”, otherwise it is zero.
The mutual exclusivity of the calculation options and the highlighting of the relevant text box
value to be calculated shall be implemented using the option button values as follows

End Sub

Private Sub COptionButtonl Click()
If OptionButtonl.Value = 0 Then
CptionButtonZ.Value = -1

TextBox3.BackColor = vwbiGreen

TextBox2 .BackColor = wbWhite
El=ze

CptionButtonZ.Value = 0

TextBox2 .BackColor = wbiGreen

TextBox3.BackColor = wvbWhite

End If

End Sub

Private Sub COptionButton? Click()
If OptionButtonZ.Value = 0 Then
CptionButtonl.Value = -1

TextBox2 .BackColor = wbiGreen

TextBox3.BackColor = wvbWhite
El=ze

CptionButtonl.Value = 0

TextBox3.BackColor = vwbiGreen

TextBox2 .BackColor = wbWhite

End If

End Sub

Private Sub TextBoxl Change ()
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On clicking the Calculate button, the program will check that an option button has been selected
before proceeding. If not, the user will be prompted to select a calculation option. The program
then checks if a valid start date has been entered. Variables to be used later in the procedure for
the calculations are declared at this stage.

End Sub

Private Sub CommandButtonl Click()

'nze if staement to calculate end date or project duration based
'what data has been supplied by user. if there iz not enough data
'or inadmi=ssible data to calculate either one, show user a message

'notifvhing them of bad or incomplete data
'declare wvariable for your calcs

Dim strS3tartDate, =strEndDate A= String
Dim intDuration As Integer

'check that a calculation option has been selected
If OptionButtonl = 0 And OptionButtonZ = 0 Then

MagBox "Select a calculation option!™, vbCritical, "Calculation Option™

Exit 5Sub
End If
'first check that a start date i=s entered
If TextBoxl.Value = "" Then

'if user does not have a start date
M=gBox "Enter a start date!"™, vbCritical, "Input Error"™

Exit Sub

End If

"iF we have =tart date and doration. caRlenlates eand date
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If the end date option is selected but the start date or project duration is not entered, the user is
prompted to enter that information. If the inputs are valid and complete, the calculation proceeds.
The text box values are saved to the variables. Type conversion functions are used to convert the
text box entries into the relevant (date) type for the date function calculations. The result is
displayed back onto the form in the end date text box.

End If
'if we have start date and duration, calculate end date
If CptionButtonl.Value = -1 And TextBoxl.Value <> "" And TextBox3.Value <> "" Then

'calculate the end date

'as=sign start date wvalue
strStartDate = TextBoxl.Value

'as=ign duration wvalue
intDuration = TextBox3.Value
'calculate end date and display in text box

strEndDate = CS5tr (CDate (strStartDate) + intDuration)
'display result in TextBox 2
TextBox2.Value = strEndDate
'done, kick out of procedure

Exit Sub

Elzelf OptionButtonl.Value = -1 And TextBox2.Value = "" And TextBox3.Value = "" Then
M=zgBox "Enter a project duration!"™, wblritical, "Insufficient Data"
Exit Sub

End If

'if we have start date and end date, calculate duration

TF Mt drmBottrm? Talne = =1 Bnd TewtRBow]l Walne % 0 Ind TewtBrw? Talne &% 0 Than
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If the project duration option is selected but the start date or end date is not entered, the user is
prompted to enter that information. If the inputs are valid and complete, the calculation proceeds.
The text box values are saved to the variables. Type conversion functions are used to convert the
text box entries into the relevant type for the date function calculations. The result is displayed
back onto the form in the duration text box.

End If
'if we have start date and end date, calculate duration
If OptionButtonZ.Value = -1 And TextBoxl.Value <> "" And TextBoxZ2.Value <> "" Then

'calculate duration

'assign start date wvalue
strS5tartDate = TextBoxl.Value
'assign end date

strEndDate = TextBoxZ.Value

'check to =see that end date is not before start date

If CDhate(strEndDate) < CDate(str3tartDate) Then
M=2gBox "The end date is earlier thatn the start date!", vbCritical + vbOECOnly, _
"Invalid Dates™
Exit Sub

Elze

End If

'calculate duration
intDuraction = DateDiff ("d", CDate(strS5tartDate), CDate (strEndDate))
'or intDuration = CDate (strEndDate) - CDate(str5tartDate)

'display in textbox3
TextBox3.Value = intDuration
'done, kick out of procedure
Exit Sub

ElselIf OptionButtonZ.Value = -1 And TextBoxZ2.Value = "" And TextBox3.Value = "" Then
M=gBox "Enter an end date!"™, wbCritical, "Insufficient Data"
Exit Sub

End If

End 5Sub

Private Sub CotionButtonl Clickl()
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The Reset button is to be used to restore original settings and inputs as when the program opens.

'roject.xlsm - [UserForml (Code)]
Bun Tools Add-Ins Window Help

@ &Y o @ Lnicol &

||:General]

bptinn Explicit

Private 5ub CommandButton? Click()

'thi=s i=s the Reset button
TextBoxl.Value = Date
TextBoxZ.Value e
TextBox3.Value = "7

|
=]

CptionButtonl.Value =
CptionButtonZ.Value = 0

End Sub

FPrivate Sub CommandButton3 Click()

To facilitate editing and reworking of calculations, a change procedure for the start date text box
is also provided. This procedure clears the end date entry any time a new start date is entered.

End If

End Sub

Private Sub TextBoxl Change ()
'when thi=s value i=s changed

'set end date to blank
TextBox? . Valuys = "

End Sub

Private Sub UserForm RActivate ()
'on activation of the form do the following
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The EXxit button closes out the form. A message prompts the user, after which the form closes.

bptinn Explicit

Private Sub CommandButton? Click()

'this is the Reset button
TextBoxl.Value = Date
TextBoxZ .Value = "7
TextBox3.Value = "7

CptionButtonl.Value = 0
CptionButtonZ.Value = 0

End Sub

Private Sub CommandButton3 Click()
'this i=s the Exit button

MsgBox "Thanks for using our Date Calculator.” & vbNewlLine & _
"Come back and see us." & vblNewlLine & _
"Foodbye.", vbOECOnly, "Project Calculator™

Tnload UserForml

End Sub

Private Sub CommandButtonl Click()

'nse if =taement to calculate end date or project duration based

Save the workbook.

Click on Debug. Select Compile VBAProject.
Correct any errors.

Resave.

If there are no errors, test the application.
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Open the application.

PROJECT DATE CALCULATOR ==

Select option to calculate End Date or Project Duration.

Enter a Start Date and a Project Duration to calculate the End Date.
Or
Enter a Start Date and an End Date to calculate the Project Duration.

" End Date

" Project Duration

START DATE END DATE DURATION (DAYS)

1/18/2014|

CALCULATE RESET EXIT
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Click on Calculate.

PROJECT DATE CALCULATOR

Select option to calculate End Date or Project Duration.
Enter a Start Date and a Project Duration to calculate the End Date.

Or
Enter a Start Date and an End Date to calculate the Project Duration.

8 g
Ly ';-"..P"L
- A _
" ‘ " End Date
| Calculation Option 39| juration

QK (DAYS)

START DAT

1/18/2014

CALCULATE RESET

Dismiss the message box.
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Select to calculate End Date.

PROJECT DATE CALCULATOR ==

Select option to calculate End Date or Project Duration.

Enter a Start Date and a Project Duration to calculate the End Date.
Or
Enter a Start Date and an End Date to calculate the Project Duration.

" Project Duration

START DATE END DATE DURATION (DAYS)

1/18/2014

CALCULATE RESET EXIT
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Enter a project duration.

PROJECT DATE CALCULATOR [5m]

Select option to calculate End Date or Project Duration.

Enter a Start Date and a Project Duration to calculate the End Date.
Or
Enter a Start Date and an End Date to calculate the Project Duration.

* End Date

" Project Duration

START DATE END DATE DURATION (DAYS)

1/18/2014 275

CALCULATE RESET BEIT
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Press Calculate.

PROJECT DATE CALCULATOR [5m]

Select option to calculate End Date or Project Duration.

Enter a Start Date and a Project Duration to calculate the End Date.
Or
Enter a Start Date and an End Date to calculate the Project Duration.

* End Date

" Project Duration

START DATE END DATE DURATION (DAYS)

1/18/2014 10/20/2014 275

. CALCULATE RESET EXTT
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Press Reset

PROJECT DATE CALCULATOR [5m]

Select option to calculate End Date or Project Duration.

Enter a Start Date and a Project Duration to calculate the End Date.
Or
Enter a Start Date and an End Date to calculate the Project Duration.

" End Date

" Project Duration

START DATE END DATE DURATION (DAYS)

1/18/2014

CALCULATE . RESET | EXTT
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Select Project Duration, and enter an end date.

PROJECT DATE CALCULATOR [5m]

Select option to calculate End Date or Project Duration.

Enter a Start Date and a Project Duration to calculate the End Date.
Or
Enter a Start Date and an End Date to calculate the Project Duration.

" End Date

(* Project Duration

START DATE END DATE DURATION (DAYS)

1/18/2014 6/30/2015|

CALCULATE RESET BEIT
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Press Calculate.

PROJECT DATE CALCULATOR [5m]

Select option to calculate End Date or Project Duration.

Enter a Start Date and a Project Duration to calculate the End Date.
Or
Enter a Start Date and an End Date to calculate the Project Duration.

" End Date

(* Project Duration

START DATE END DATE DURATION (DAYS)

1/18/2014 6/30/2015 528

. CALCULATE RESET EXTT
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Change the start date, and notice that the end date text box automatically clears.
Select the End Date option.

PROJECT DATE CALCULATOR ==

Select option to calculate End Date or Project Duration.

Enter a Start Date and a Project Duration to calculate the End Date.
Or
Enter a Start Date and an End Date to calculate the Project Duration.

" Project Duration

START DATE END DATE DURATION (DAYS)

3/30/2014 528

CALCULATE RESET EXIT
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Press Calculate.

PROJECT DATE CALCULATOR [5m]

Select option to calculate End Date or Project Duration.

Enter a Start Date and a Project Duration to calculate the End Date.
Or
Enter a Start Date and an End Date to calculate the Project Duration.

* End Date

" Project Duration

START DATE END DATE DURATION (DAYS)

3/30/2014 9/9/2015 528

. CALCULATE RESET EXTT
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Press Exit.

=

PROJECT DATE CALCULATOR

Select option to calculate End Date or Project Duration.

Enter a Start Date and a Project Duration to calculate the End Date.

Or
Enter a Start Date and an End Date to calculate the Project Duration.

'S a
) ';-".f'\,

el ]
- L

Ly . & End Date

4 Project Calculator @Lrﬂﬁﬂ-n

Thanks for using our Date Calculator.
Come back and see us.
Goodbye.

(DAYS)

START DAT

3/30/2015 TSR | 28

CALCULATE RESET EXIT

Click OK to dismiss the message box.

The application closes.
The test has been an overwhelming success.
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3. OBJECTS
3.1 Object-Oriented Programming
In VBA, developing programs consists primarily of manipulating objects by manipulating their
properties and their methods. An object is a “thing” for example a form, a text box, a combo box
etc. A property is something that describes some attribute of the object, for example color, size,
font, etc. A method is some action associated with the object, for example to click on it, to clear
its contents, to resize it, to double click on it etc.
Methods are set up by writing procedures for the relevant actions (events). The properties of an
object may be manipulated in design time through the Properties Window by adjusting the values
of the relevant properties. In run time (and break time), the object’s properties can be
manipulated programmatically as part of some procedure. The code for such manipulations is
generally of the form
Objectname.Property = newpropertyvalue
For example, changing the background color of a text box
UserForml,TextBox5.BackColor = vbBlue

or inserting some text into a cell on a spreadsheet, hence changing the cells Value property.

Sheets(“Sheetl”).cells(1,3).Value = “SALARY”

Methods, similarly, have a general form
Objectname.Methodname

For example, clear the contents of text box on a form.

UserForm?2.TextBox1.ClearContents
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or close an open Excel workbook

ThisWorkBook.Close

3.2 The VBA Object Browser

This element of the VBA environment provides details on all objects, methods, properties, events
and the libraries available in VBA. To open the Object Browser

Click on the View menu.
Select Object Browser.

E Microsoft Visual Basic for Applications - STRUCTAM.xls

i1 File Edit | View | Insert Format Debug
- =] Code

pm 55 Object Shift+
= E G Definition Shift+
Last Position  Ctrl+Shifgff F2

+-%% VBAProjed =.a

=% VBAProjec F2

Object Browser

El-E5 Microsol £1 Immediate Window  Ctrl+G
] She El Leocals Window
- She _
Shet g3 Watch Window
Shet B, Call Stack... Ctrl+L
She
She fﬁ'j Project Explorer Ctrl+R
She % Properties Window F4
She
she{ # Toolbox
She Tab Order
She
- Shes Toolbars »
]S Bl Microsoft Excel  Ale+Fll
@ This ICroso Ce t+
El-E5 Forms

------ UserForm1
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- [UserForml (Code)]

Tools  Add-Ins  Window Help
b B 5% & @ Lni Coll )
eneral)

'Declare global wvariables

VexarrrRE%® Runtime Variables #*#sssarsaxsas

'binary to tell UserForm that axle distance
'and iz complete. Will used as condition £«
Dim check axdist &z Integer

'ditto

Dim check appload As Integer

'integer counters needed to move through ai
Dim i, j A= Integer

'string variable to hold text statement tr:
'will be reported back to user at each dat:
Dim str report As String

'"to determine reactions at truck axles we
'vertical forces, and sum moments about frec

Dim sappload, momappload, momapploadback RA:

Page 83 of 91


http://www.suncam.com/�

SuCam )

Introduction to Computer Programming in Visual Basic for Applications (VBA)

A SunCam online continuing education course

Review the Object Browser.

E Microsoft Visual Basic for Applications - STRUCTAN xlsm - [Object Browser]

m File Edit Wiew Inset Format Debug Run Tools Add-Ins  Window Help
RN BN P n B FEW - @
Project - VBAProj x
m"m:‘ roject x| |<All Libraries> | ’ ﬂ
===
K - M A
-8 Solver (SOLVER.XLAM) | J —l—l
: Classes Members of “=globals="

&% VBAProject (FUNCRES.XLAM)
=-%4 VBAProject (STRUCTAN.xlsm)
=5 Microsoft Excel Objects

P

Bl AboveAverage ‘

m

Sheet1 (track) B Action
Sheetld (Gen2500) B Actions
: Sheet11 (Gen3000) 1 Addin
----- EF] Sheet12 (Gen3500) P Addins
----- EE] Sheet13 (Gen4000) 21 Addins2

Sheet2 (topbygen) 21 Adjustments

Sheet3 (Sheet1)

™ AllowEditRange
Sheets (Gens00) ¥/ AllowEditRanges
. Sheets (Sheets) 24 Application
----- &5 Sheet7 (Gen1000) &) Areas
B Sheetd (Gen1500) &} AutoCorrect
-] Sheetd (Gen2000) B AutoFilter
48" ThisWarkbook 2 AutoRecover
=25 Forms Bl Axes
b UserForm1 P Avis
B AxisTitle
=& BackstageGroupStyl
2 Border
21 Borders

1 BulletFormat?2

1 CalculatedFields
Bl calculateditems
B CalculatedMember
B CalculatedMembers
B CalloutFormat

Bl CellFormat

=F CerificateDetail

=& CertificateVerificatior
21 Characters

Bl Chart

Bl Charttrea

B ChartFormat

B ChanGroup

B ChanGroups

Bl ChanObject

Bl ChanObjects

B Charts

B ChariTitle
# Mharficuw
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=% Abs
e ActiveCell

= | |eg ActiveChart

E& ActivePrinter

E& ActiveSheet

e ActiveWindow

R ActiveWarkbook

& Addins

=% AppActivate

E& Application

=B Asc

= AscH

= AscWW

=S Aln

= BackstageGroupStyleErrar
[E BackstageGroupStyleMormal
[ BackstageGroupStyleWarning
= Beep

=% Calculate

& Calendar

= CallByName

=% CBool

=% CByte

=B CCur

=2 CDate

= CDbl

=% CDec

EH Cells
certdetAvailable
certdetExpirationDate
certdetlssuer
certdetSubject
certdetThumbprint
certverresErrar
cenverresExpired
certverresinvalid
cerverresRevoked
cerverresUntrusted
certverresUnverified
certverresValid

3 3 s 3 O C R S R Y R s

rartvarrac\arifuinn
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Look for and select an object that you created.

In the Members window, review the properties, methods, functions, procedures (that you

created) etc., that are associated with this object.

E Microsoft Visual Basic for Applications - STRUCTAMxIsm - [Object Browser]

(4] File Edit View Insert Format Debug PRun Tools Add-Ins Window Help
=R B pou d W HEFY - @
PI’D_]EE VBAProject x| |<AII Libraries> j 1 a E
= E &
id - v
#-%% Solver (SOLVERXLAM) | J M
‘@ VBAProject (FUNCRES.XLAM) Classes Members of UserForm1’
E@ VBAProject (STRUCTAN.xlsm) 1 ThreeDFormat = |E& ActiveControl
EI@ Microsoft Excel Objects 2 TickLabels E&' BackColor
- Sheetl (track) B ToggleButton E&' BorderColor
SheetiD (Gen2500) 2 Top10 E&! BorderStyle
Sheet11 {Gen3000) B TreeviewContral =% CalcReacGA
Sheet12 (Gen3500) & Trendline =% CalcReactions
Sheet13 (Gen4000) B Trendlines e CanPaste
Sheet2 (topbygen) 1 UniqueValues E& CanRedo
g:z::g;:;l) 21 UpBars EE CanUndo
B UsedObjects B3 Caption

Sheets (Gen500)
Sheeta (Sheeta)
Sheet7 (Gen1000)
Sheetd (Gen1500)
- Sheetd (Gen2000)
@ ThisWorkbook
E-+E5 Forms

L..Eg UserFormi
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B UserAccess

B UserAccessList
1 UserForm

=

21 UserPermission
&1 validation

1 valueChange

=F VbAppWinStyle

=F VWbCalendar

=F VbCallType

=F VbCompareMethod
=F VbDateTimeFormat
=7 VbDayOfWeek

=F WbFileAttribute

=F WbFirstWeekOfYear
=7 VbIMEStatus

=F VbMsgBoxResult
=F VbMsgBoxStyle

= VbQueryClose

=F VbstrConv

=F WbTriState

=P VbVarType

21 vPageBreak

E&! check_appload

& check_axdist

5 ComboBox1

R ComboBox2

EH CommandButton1

E&! CommandButton3

=% CommandButton3_Click
&' CommandButtond

=% CommandButtond_Click
5 CommandButton®

=% CommandButton6_Click
EH CommandButton?

=% CommandButton7_Click
?@‘ Controls

= Copy

= Cut

EH Cycle

5 dblappdist

e dblappload

e dblaxdist

E5' dblaxload

el dblspanlength

E& dbludl

m
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Select a sub procedure that you created.
Review a brief description at the bottom of the Object Browser.

;;;Z; E;;:Izlauén) 1 UserAccesslist & check_axdist
] Sheets (Gen1500) m'UserForm E& ComboBoxi
 Sheetd (Gen2000) 2 e ComboBox2
#] Thisworkbook B UserPermission & CommandButton
£ Forms 1 validation ' CommandButton3
& ValueChange B CommandButton_Cick
=F VbAppWIinStyle & CommandButtond
= VbCalendar =% CommandButtond_Click
=F VbCallType B CommandButton@

=F VbCompareMethod =% CommandButton6_Click
=F VbDateTimeFormat E&' CommandButton?

=F VbDayDfWeek =% CommandButton7_Click
=& VbFileAttribute ?@ Controls

=F VbFirstWeekOfYear =& Copy

=F VbIMEStatus =3 Cut

=F VbMsgBoxResult & Cycle

=F VbMsgBoxStyle & dblappdist

=F VbQueryClose &5 dblappload

=F VbStrCony 5 dblaxdist

=F VbTriState 5 dblaxload

=F VbVarType | E& dblspanlength

m |

Bl VPageBreak E& dbludl

21 VPageBreaks |5 DrawBuffer
Bl walls 5 Enabled
B Watch ' Font

21 Watches e ForeCalor
Bl WebOptions E& Frame
Bl webPageFont E& Frame?
B WebPageFonts e Frame3
B Window B gamatrix
21 Windows B Height

Bl Workbook E& HelpContextlD
Bl WorkbookConnectio  |=% Hide

B Workbooks EH i

B WorkflowTask EH Image

B WorkflowTasks -~ [ InsideHeight

Private Sub CommandButton3_Click() /
Member of VBAProject UserFormi
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Click on the Libraries/ Project drop down.

E Microsoft Visual Basic for Applications - STRUCTAMN. xlsm - [Object Browser]
m File Edit VNiew Insert Format Debug Bun  Tools  Add-Ins

R R R W pon @k AW

Window

Project - VBAProject E

HEH 4 | - W <All Libraries>
& Solver (SOLVERXLAM)
E-&% VBAProject (FUNCRES.XLAM)
=-&% VBAProject (STRUCTAN.xIsm)
£l Microsaft Excel Objects
1 Sheetl (frack)

{VBAProject

Sheet10 (Gen2500) 1 Actions H e ActiveShest
Sheet11 (Gen3000) 1 Addin EH ActiveWindow
Sheet12 (Gen3500) ) Addins e ActiveWorkbook
Sheet13 (Gen4000) 1 Addins?2 EE Addins
Sheet2 (topbygen) 1 Adjustments g5 Application
::Z::i Ez';‘:;” @1 AllowEditRange & Calculate
Sheets (Gen500) 1 AllowEditRanges EH Cells
Sheets (Sheets) 1 Application EH Charts
Sheet7 (Gen1000) &) Areas g5 Columns
Sheetd (Gen1500) 1 AutoCorrect & CommandBars
.. Sheetd (Gen2000) B AutoFilter E& Creator
38 ThisWorkbook B AutoRecover e& DDEAppReturnCode
[ — #1 Axes =% DDEExecute
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Select VBAProject to review the library associated with your specific project.

E Microsoft Visual Basic for Applications - STRUCTAN xlsm - [Object Browser]
ile] FEile Edit View Inset Format Debug Run Tools Add-Ins Window Help

EME-J st 2ax 90 » 1 a b TFEY - @ -

Project - VBAProject !l I‘\.I’E.AProjec‘l j ‘l 'l |_&| iI
e = E | <] &l

- Solver (SOLVERXLAM)

@ VBAProject (FUNCRES.XLAM) Classes Members of '=globals="
£ VBAProject (STRUCTAN.xIsm) o
21§ Microsoft Excel Objects 3 Sheett
| Sheetl (track) 1 Sheet10
| Sheet10 (Gen2500) 1 sheet11
1 Sheet11 (Gen3000) 1 Sheet12
1 Sheet12 (Gen3500) #1 Sheet13
: Sheet13 (Gen4000) 1 Sheet?
. Sheet2 (topbygen) &1 Sheet3
_ Sheet3 (Sheetl) m Sheetd
Sheet4 (Gen1)
: 1 Sheets
Sheet5 (Gen500)
] Sheetd (Sheetd) m Sheetb
] Sheet7 (Gen1000) &) sheet?
] Sheetd (Gen1500) &) Sheet8
B Sheetd (Gen2000) i) sheetd
48] ThisWorkbook &) ThisWorkbook
B-E5 Farms &1 UserForm1

------ UserForm1
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Select an object to see its members.

m Eile Edit Wiew Insert Format Debug Run Tools Add-Ins Window Help Type a que
H e R e Y o B BRFE @ g
Project - VBAProject x| ’W‘ P a ﬂ
22 S —
-
=88 Solver (SOLVERXLAM) =
&% VBAProject (FUNCRES.XLAM) Classes Members of ‘Sheet1’
=& VBAProject (STRUCTAN.xdsm) @ =<globals> @ Activate
[=-Z§ Microsoft Excel Objects u E&' Application
Sheetl (track) &1 Sheet10 E& AutoFilter
BE] Sheet1D (Gen2500) 2 Sheet11 E& AutoFilterMode
Sheet11 (Gen3000) 21 Sheet12 =% Calculate
o ::EEE;EEE”:SEE; & Sheet13 e Cells
e e 2] Sheet2 =% ChartObjects
Sheet2 (topbygen) 21 Sheet3 =® CheckSpelling
&E] Sheet3 (Sheet1) &1 Sheet4 =% Circlelnvalid
2:2::: g:%m # Sheets 8 CircularReference
£ Sheets (sheets) &1 Sheet6 = CIearAr.mws
Sheet7 (Gen1000) 2 Sheet? =& ClearCircles
£5] Sheets (Gen1500) 2 Sheet8 e& CodeMame
Sheetd (Gen2000) & Sheetd &' Columns
%) ThisWorkbook &1 ThisWorkbook E&' Comments
=125 Forms 21 UserForm1 EH' ConsolidationFunction
-8 UserForml &' ConsolidationOptions
E&' ConsolidationSources
=B Copy
E& Creator
e& CustomProperties
=% Delete
e DisplayPageBreaks
&' DisplayRightToleft
E&' EnableAutoFilter
P& EnableCalculation
F&' EnableFormatConditionsCalculation
E&E' EnableOutlining
E& EnablePivotTable
e& EnableSelection
=% Evaluate
=% ExportAsFixedFormat
E&' FilterMode
E&' HPageBreaks
E& Hyperlinks
ES' Index
E&' ListObjects
E& MailEnvelope
=% Move
E& Mame
E&' Names
& Next
=% OLEODbjects
ES' Outline
B PageSetup
E& Parent
= Paste
Class Sheet1
Member of VBAProject

Browsing through the libraries reveals the vast capabilities of the VBA language.
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4. CONCLUSION

This course has presented a broad overview of fundamental concepts and principles of computer
programming, and presented them in situations encountered by practicing engineers and
scientists. All codes were developed using the Visual Basic for Applications (VBA)
programming language.

In this course, topics on functions and procedures, and working with string variables were
covered. A tour of the VBA object library was also presented. Several examples relevant to
engineering were used to illustrate and demonstrate the concepts and methods learned in this
class. Two mini-projects were used to demonstrate the programming concepts and methods in
situations encountered by practicing engineers.

This course has enabled participants to identify situations where programming is relevant and
will be of advantage to the professional. Practitioners are strongly encouraged to look out for
situations in their domains of expertise where programming solutions are applicable and will be
of benefit to their work and their organization.

Computer programming requires a careful and meticulous approach, and can only be mastered
and retained by practice and repetition.

Good Luck and Happy Programming.

www.SunCam.com Copyright® 2012 Kwabena Ofosu, Ph.D., P.E., PTOE Page 90 of 91



http://www.suncam.com/�

Sutam )

Introduction to Computer Programming in Visual Basic for Applications (VBA)
A SunCam online continuing education course

REFERENCES

Bradley, J. C., & Millspaugh, A. C. (1999). Programming in Visual Basic 6.0. Irwin McGraw-
Hill.

FunctionX Inc. (2013). VBA for Microsoft Office Excel 2001. Retrieved December 21, 2013,
from FunctionX Tutorials: www.functionx.com/

Microsoft. (2013). Excel 2013 developer reference. Retrieved October 15, 2013, from Office
Dev Center: http://msdn.microsoft.com/en-us/library/office/ee861522.aspx

Images were all drawn/ prepared by K. Ofosu

www.SunCam.com Copyright® 2012 Kwabena Ofosu, Ph.D., P.E., PTOE Page 91 of 91



http://www.suncam.com/�

