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Topics to be Covered

e Excel Macros
e Understanding and making use of VBA
e Basics of VBA

e Using code modules
e Understanding procedures
e Interacting with the user

e Creating useful forms

e Adjusting form layout
e Using form and control events
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Macros
Definition

e A macro is:
e a series of commands recorded within the user interface
and wrapped into a single action
e A procedure is:

e is a series of actions but, unlike macros, a procedure is
written from scratch with the Visual Basic for
Applications (VBA) programming language

e In summary:

e a series of commands is called a macro when it is
recorded, however, a macro is a procedure within the
VBA world
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Macros
Why use Macros?

e Why use macros?:

e to simplify a series of commands by
automating the task

e simplify complex tasks

e to learn how the VBA language lends itself to
the Excel environment
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Macros
Recording Macros

e Recording macros:
e Tools/Macros/Record New Macro

e Macro recorder is impartial:
- should map out exactly what you are trying to do
e overall goal of macro
e cells that will be selected
e data required by macro
e menu command to accomplish task
e workbooks that will use the macro

e Give macro a descriptive name and shortcut
e Indicate relative versus absolute references
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Macros : Recording

CHCERCEE
/ Home Insert Page Layout Formulas Data Review View Developer Add-Ins Acrobat
ﬁ Record Macro S \P\//) % Properties @ @ Import aﬁ
1S X ()
— EUse Relative References| N Eom QJView Code i;j Expansion Packs Export —
Visual Macrs Insert Design i Source . Document
Basic 3\ Macro Security ~  Mode d RunDialog Refresh Da Panel
— . Controls XML Modify E x Cel 2 OO ;
A8 v NG
- B ] - I Look for the
Record Macro @@
Macro name:
i i N Developer Tab
Antonio Trani ER— p
CEE 3804 o
Store macro in:
This Workbook v

N oo ks W N e

Virginia Tech
Description:

Assignment 4 l

OK C |
Input Parameters |

8)

Excel File Edit View Insert Format Data Window Help

200% >

Excel 2003

Look under
Tools/Macro/Record
New Macro

Record Macro

Macro name:

Macrol

| Shortcut key: Store macro in:

Option+Cmd+ " [This Workbook &

Description:

Macro recorded 9/18/2007 by toni trani

( Cancel ) @ i
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Macros: A Simple Example

e A macro that creates a template for your
homework assignment is shown below

(On) d9- v
1Y)
— Home Insert Page Layout Formulas Data Review View Developer Add-Ins Acrobat
ﬂ = P Record Macro F,:l Lb\//’ [ Properties E s [CPmport dﬁ

S 8L
=2 E Use Relative References N Eoa Qg View Code 2‘,‘3 Expansion Packs <, Export —

Visual Macros Insert Design Source . Document
Basic 3\ Macro Security ~  Mode H RunDialog § Refresh Data Panel
Code Controls XML Modify

A8 - |

A B

Debug
»ou @ & A Y @ 2, con g

. = I(Geneml) L] |Macro N ntp e ﬂ
Antonio Trani 0= 2 [ sub Macrol() Jtes =

- &% vBAProject (Book1) .

CEE 3804 T gjr:}s‘g:&csiiﬂe)cts ' Macrol Macro ab S 0 lute

Format Run Tools Add-Ins Window Help

e e . ) Sheet2 (Sheet2) .
Virginia Tech %sh::ts(sh::ta) ) A sawple macro (by A. Tra
ThisWorkbook
1 =15 Modules
Assignment 4 = references

Range ("A2").S
ActiveCel ormulaRl1Cl = "Antonio Trani
Range ("A3"™) .Select
ActiveCell.FormulaR1lCl = "CEE 3804"
Range ("A4™).Select
ActiveCell.FormulaRlCl = "Virginia Tech"
Range ("AS™) .Select
ActiveCell.FormulaRlCl = "Assignment 4"
Range ("AT7").Select

Input Parameters [Module1 Modue =
Alphabetic I Categorized |
Module1

=
N o © NV A WN R

ActiveCell.FormulaRlCl = "Input Parameters”
12 Range ("A8").Select
End Sub
13 Sub Macro()
'
14 ' Macro Macro B

'

o | ; ;ILI
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Macros: Relative References

e Useful when you need to start the macro at any
location in the worksheet

Cn) d - :
!J Home Insert Page Layout Formulas Data Review View Developer Add-Ins Acrobat
= =] Record Macro '/_\1, \/ A7 Properties T Map Properties  [Z9 Import ﬁ
ﬂ = EUseRelatlve References‘ x Lb;‘ QJwaCode E X:,Expanslon Packs 7 Export g‘““
Visual Macros ) Insert Design Source N Document
Basic 3\ Macro Security ~  Mode 1B RunDialog § Refresh Data Panel
Code Controls XML Modify
A7 - |
‘4 Microsoft Visual Basic - Book1 - [Module1 (Code)]
A B % File Edit View Insert Format Debug Run Tools Add-Ins Window Help Type aquestionforhelp '« o & X
1 M- aAR9 » u @R ™EFY @ | Ln4s, Coll -
|1Gel\er.\l) j |rel.ﬂiveRef ﬂ
2 Antonio Trani End Sub ~T . |
. L]
3 CEE 3804 Sub relativeRef() INOLC:
4 Virginia Tech Caycimene o telative offse
& Thistworkbook my Signature . rani t t
5 Assignment 4 " '
' Keyboard Shortcut: Ctrl+r B
7 | Module1 Module B ActiveCell.Select
Aphabetic | Categorized | ActiveCell.FormulaRlgl = "Antonio Trani"
8 (tome) [T ActiveCell.Offset (1, 0).Range("AR1l").Select
ActiveCell.FormulaRlCl = "CEE 3804"
9 ActiveCell.Offset (1, 0).Range("Al").Select
ActiveCell.FormulaRlCl = "Virginia Tech"
10 ActiveCell.Offset (1, 0).Range("Al").Select
1141 ActiveCell.FormulaRlCl = "assignment"
ActiveCell.Select
12 ActiveCell.FormulaRlCl = "Assignment 4"
ActiveCell.Offset (1, 0).Range("Al"™).Select
13 ActiveCell.FormulaRlCl = "=NOW()"
14 ActiveCell.Offset (1, 0).Range("Al"™).Select
End Sub _
15 == | ;lﬂ
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Macros
Example

e Create a macro called “Title_Logo”:

e Goes down one row and types the following title:
— Virginia Tech Civil and Environmental Engineering Department

e Makes the text bold

e Inserts the date in the cell below the title using the 04-Mar-00
format

e In Excel 2003 open the Visual Basic editor to

view the code:
e Tools/Macros/Visual Basic Editor or Alt+F11
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Macros
Example

Sub Title Logo()

' Title Logo Macro
' Macro recorded 2/7/00

' Keyboard Shortcut: Ctrl+t

ActiveCell.Offset (1, 0) .Range("Al") .Select

ActiveCell.FormulaR1lCl = "Virginia Tech Department of
Civil and Environmental Engineering"

Selection.Font.Bold = True
ActiveCell.Offset (1, 0) .Range("Al") .Select

ActiveCell .FormulaR1lCl = "=TODAY ()"
Selection.NumberFormat = "dd-mmm-yy"
End Sub
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Macros
Storing Macros

e Macros can be stored:

e This workbook
- macros specific to the workbook

e New workbook
- Excel generates a new workbook to store the macro

e advantage: multiple workbook applications can share the
same macros

e Personal macro workbook

— you are the only person that can use the macros

— this workbook is a hidden workbook stored in the XLStart
folder with the name (personal.xls)

— macros are available to any open workbooks
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Macros
Creating A Custom Command Button

e To create a command button for a macro (Excel
2003):

e View/Toolbars/Customize
— In the “Commands” tab click on “Macros”

e Select “Custom Button” and move the button to the
toolbar you want to place it on

e In “Modify Selection” you can assign a Macro and
change the button image

e In the Name box type the name to be displayed in the
button tool tip
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Macros
Creating A Custom Command Button

e To create a command button for a macro (Excel
2007):

e Developer Tab
— Insert control

e Select “Button” and move the button to the area in
the worksheet you want to place it on

e Assign the Macro to the button and change the
button text information

C?n = % Bookl - N
Home Insert Page Layout Formulas Data Review View Developer Add-Ins Acrobat
= =] Record Macro S \//’ % Properties { Map Properties  [ZImport S
=l 0 | 1S 8L w Q.
— se Relative References iew Code pansion Packs »E t —rnt
2 Use Relative Ref N View Cod & Ex| ion Pack o
Visual Macros ) " Insert Design . Source . - Documen t
Basic 3\ Macro Security +~  Mode 3 RunDialog ‘9§ Refresh Data Panel
Code Controls XML Modify
20 v £ |
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Macros
Creating A Custom Menu

e To create a Menu Item:

e View/Toolbars/Customize
— In the “Commands” tab click on “New Menu”

¢ In the new menu select “Macros” and then select “Custom
Menu ltem”

e Assign a macro to the menu item and give it a name
e “&” indicates that an “Alt-key” combination can be used
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Editing Macros with the VB Editor
Editor Layout

e The editor consists of three windows:

e The Project Explorer window

- whenever a workbook is created a companion VBA project is
also created

— available for each workbook to write code or insert user forms

e The Properties Window
- defines the properties of components within a project
- changes properties at design time

e The Code Window
— the Visual Basic Code is stored within a code module
—- the code module is displayed in a code window for editing
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VB Basics
Objects, Collections, and Object Models

e Objects:
e elements that represent some part of an application
e workbook, chart, or form control

e Collections:

e a group of objects usually of the same type

e group of workbooks
- Workbooks(1): the first workbook in a sequence of workbooks

e Object Model:

e a hierarchical representation of how the objects and
collections are related to each other
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VB Basics

Properties, Methods, and Arguments

e Every object has distinct properties & methods

e A property is an attribute of an object
- Example: color, font, size, value, etc.
— ActiveSheet.Name = “Data”
e A method is an action an object can take
-~ Example: printing or copying
Application.Quit
or
ActiveWorkbook.SaveAs “D:\test.xls”

e Occasionally methods require information:

e An argument is the information provided to the method
-~ Example: ActiveWorkbook.SaveAs “D:\test.xls”
— Oor ActiveWorkbook.SaveAs Filename:= “D\test.x1s”
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VB Basics
Arguments

e Arguments can be provided in the exact order, or
in any order where the argument is preceded by

e Example:
ActiveWorkbook.SaveAs FileName:=“test.xls”

e You can continue a line using the line-

continuation character ()

e Example:

ActiveWorkbook.SaveAs FileName:=“test.xls”,
FileFormat:=x1Excel?7

18 CEE 3804 Fall 2007



VB Basics
Object Libraries

e The Object Library:

e press F2 to access the Object Library

e three main areas:
-~ Search area
- Classes list
- Members list

e displays object libraries available to the current VBA project

‘=7 Object Browser

IMSForms

=] el | ml) 8]

-] #[v]

I [=] B3

ICIasses

2 ComboBox

& commandButton
&1 Control

& Controls

@] Natanhiert

Members of 'CheckBox'

@ =globals= A | [e5 Accelerator
i} B Alighment

B AutoSize
&' BackColor
E& BackStyle

# BeforeDragOver
LI # RefareNranNrPaste

Class CheckBox
Member of MSForms
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VB Basics

VBA Projects and Components

- VBA creates a project for every open workbook

- contains all of the VBA code written and forms

- forms are custom dialog boxes that allow the user to
input information

- code can be written in the code modules
behind items

e items include forms, textboxes, etc.

— code can be written in a standard module
— ideal for functions that will be shared
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VB Basics
Organizing Code

e Within any code module, code is grouped into
distinct blocks known as procedures

e A procedure:

e contains one or more lines of code that
accomplish a particular task

e each line is a statement

e blank lines are ignored

e indent lines to make it easier to read the code
e comments are preceded by colons
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VB Basics
Using Code Modules

e To insert a new standard module:

e In the Visual Basic window
— Insert/Module

e To change the name:
e change the properties “Name”

e Group code in a module based on functionality

e To open the code module associated with an
application
e double click on the application
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VB Basics
Using Code Windows

e At the top of the window are two drop-down
lists:
e Left box is the Object list
— lists all objects associated with a window

— (General) refers to code that does not apply to
a specific object
e Right box is the Procedure list

— contains a list of all existing procedures within
the code module

e Code window is divided into two areas:
e Declaration and Procedures

23 CEE 3804 Fall 2007



24

VB Basics

Understanding Procedures and Functions

e Types of procedures:

e Sub procedures:

perform some task

- begin with a “Sub” statement followed by a unique name

and ends with an “End Sub”
Can return more than one value via arguments

e Function procedures:

perform some task
return a single value

begin with a “Function” statement followed by a unique

name
end with an “End Function”
set the function name to the value to be returned
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VB Basics

Examples of Procedures and Functions

Sub ChangeExcelCaption ()
Application.Caption = "My Great Application"
End Sub

Function CalcTakeHome ()
CalcTakeHome = Range("al") * 0.06
End Function
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VB Basics

Using Arguments

e The parentheses at the end of the opening
statement of a procedure are used to indicate

extra information such as arguments:
e Example:

Function CalcTakeHome (Salary)
CalcTakeHome = Salary * 0.06

End Function
°

e To access a custom function:
— Insert/Function/User Defined
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VB Basics

Calling Procedures

e To call a sub procedure:

e type name of sub procedure followed by a space
and the name of the argument
- Example:

CalcTakeHome RealSalary

e To call a function:

e need to provide a variable to store the value
- Example:

RealSalary = CalcTakeHome (50000)
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VBA Example : Counter of Data Macro

e See example in Section 3.3 on page 27
(Chapra’s textbook)

e Example creates a macro to calculate the
number of rows in a data set

e Uses a macro to get VBA code to move from an
initial position in the worksheet to an ending
position (sub countingRows)

e Use the “bridges_of the world.xlIs” file

e A second sub called countCells computes the
number of cells and displays the result in a
message box
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VBA Macro Example (countingRows)

= s
Home Insert Page Layout Formulas Data Review View Developer Add-Ins Acrobat
3 Record Macro SE Y ?‘ % Properties f Map Properties [Zy3 Import .
g = - ‘%L 7 : jE o » -+ aﬁ;
=2 @ Use Relative References — QJWew Code &-| Expansion Packs ) Export s
Visual Macros i Insert Design i Source . Document
Basic _A Macro Security - Mode % Run Dialog ¢ Refresh Data Panel
Code Controls XML Modify
142 - £ |
A B & D E E G H
1 Name Completed Country Length (m)
2 Tjeldsund Bridge 1967 Norway 1,007
3 Skarnsund Bridge a0 Blc 010
4 Hadsel Bridge Microsoft Visual Basic - bridges_of_the_World.xls - [Module1 (Code)]
5 |Tromso Bridge : :
: . N - 5 " Type a question for help = o X
6 Auckland Harbour % File Edit View [Insert Format Debug Run Tools Add-Ins Window Help vpe a question For help 8
7 Pierre Laporte Brid i [l &2 - A 4 0 B A 9 p U @™ HFE 0 @ 1o con =
8 AIno Bridge ' -
9 Enztalbricke -1, I(General) L' |countngows ﬂ
10 Replot Bridge i Sub countingRows () =
11 Askoy Bridge - %% vBAProject (bridges_ A .
12 Helgeland Bridge =53 Microsoft Excel Objec
13 | Crni Kal Viaduct Sheet1 (Bridge d. ' countingRows Macro
14 Stavanger City Brifl Sheet2 (Source) '
15 |[Kanmon Bridge Sheet3 (Sheet3) )
16 |Pancevo Bridge 4] Thisworkbaok ' Keyboard Shortcut: Ctrl+Shift+E
17 |Stord Bridge =& Modules v '
18 ;j;gf:ij g[;jgz $ 2 ActiveCell.Offset (-114, -5).Range("Al"™).Select
20 Negrelli Viaduct alf X Selection.End(xlDown).Select
21 Tacony-Palmyra gj/Medule1 Module =] End Sub
22 Geratalbriicke Ich{ alphabetic ICategorizedl |
23 KQChertaI_brucke Modulel
24 Gisund Bridge
25 Sydney Harbour Bl
26 Bartelsgrabentalbr
27 Strangnas Bridge =
28 Akinada Bridge
»
29 0ld Little Belt Brid 2

29
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VBA Macro Example (Coun

tcells)

0q) d :
%)
Home Insert

Page Layout Formulas Data Review View Developer Add-Ins Acrobat
ﬁ : = Record Macro ‘?,é!/ [PE{ %F Properties E : ) Map Prop T Import oﬁ
=2 E Use Relative References} — QJView Code q.'_] Expansion Packs 7, Export s
Visual Macros . Insert Design . Source . - Document
Basic 3\ Macro Security ~  Mode 9 RunDialog } Refresh Data Panel
Code Controls XML Modify
142 v e |
A B & D E E G
1 Name Completed Country Length (m)
2 Tjeldsund Bridge 1967 Norway 1,007
3 Skarnsund Bridge 1991 Norway 1,010
4 |Hadsel Bridge 1978 Norway 1,011
5 Tromso Bridge 1960 Norway 1,016
6 Auckland Harbour Bridge 1959 New Zealand 1,020
7 Pierre Laporte Bridge 1970 Canada 1,041
8 AIné Bridge 1964 Sweden 1,042
9 Enztalbriicke 1989 Germany 1,044
10 Replot Bridge 1997 Finland 1,045
11 Askoy Bridge 1992 Norway 1,057
12 Helgeland Bridge 1991 Norway 1,065
13 Crni Kal Viaduct 2004 Slovenia 1,065
14 |Stavanger City Bridgc/iuim ) ) )
15 Kanmon Bridge & Microsoft Visual Basic - bridges_of_the_World.xls - [Module2 (Code)]
16 Pancevo Bridge ‘% File Edit View Inset Format Debug Run Tools Addns Window Help Type aquestion forhelp |+ = & X
17 Stord Bridge = ‘ = S om 0qm -
18 Yanjisha Bridge ME-Jd & aBR 9 > @& EFE @ ns ot B
19 Burdekin Bridge FOEERE = U RS x| I(Geneml) j ICountceIIs ﬂ
20 Negrelli Viaduct ==l _ —
21 Tacony-Palmyra Bridd & VoAProyect (ovid = Sub Countcells() -
= = roject (bridges_ »~ , —
;i Eerita'frﬁ‘acfekkhter &3 Microsoft Excs Obiel ' determine the number of data cells
ochertalbriicke
i " "
24 Gisund Bridge Z:Z:; g:zrg:;' Range ("b2").Select
25 |Sydney Harbour Bridg Shest3 (shest3) nr = ActiveCell.Row
26 Bartelsgrabentalbrack e e ek Selection.End(xlDown).Select ' obtained from macro
27 Strangnas Bridge < > .
28 Akinada Bridge Properties = Madule? ] nr = AStmv/‘reCell. Row - nr + 1
29 Old Little Belt Bridge .
30 A. Murray MacKaygBriI Module2 Module = I}gilge J(_abz tl)le ° i éi;g er
31 Pivdennyi Bridge Alphabetic | Categorized | P }f "
32 Svendborgsund Bridgs odiios MsgBox "Number of data cells = & nr
33 Sandnessund Bridge End Sub _—
34 M3loy Bridge
35 Hakata-Oshima Bridgs =[= (| | L’ﬂ
36 Leinachtalbricke =

30
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VBA Macro Example : Running

Home Insert Page Layout Formulas Data Review View Developer Add-Ins Acrobat
ﬁ = - Record Macro S lﬁ/(»’ % Properties E # Map Properties [FImpo aﬁ
IS . (5
4 B [@ Use Relative References} N oo Q& view Code &2 Expansion Packs <) Export —
Visual Macros ) Insert Design _ Source .. o Document
Basic & Macro Security - Mode # Run Dialog ¥4 Refresh Data Panel
Code Controls XML Modify
142 v fe | 1967
A B D
1 Name Completed Length (m)
2 Tjeldsund Bridge | 1967 | 1,007
3 | Skarnsund Bridge 1991 - - 1,010
4 Hadsel Bridge 1978 LAT2E T B S 2 1,011
5 |Tromso Bridge 1960 1,016
6 |Auckland Harbour Bridge 1959 1,020
7 |Pierre Laporte Bridge 1970 1,041
8 |AlnG Bridge 1964 Sweden 1,042
9 | Enztalbricke 1989 Germany 1,044
10 Replot Bridge 1997 Finland 1,045
11 Askoy Bridge 1992 Norway 1,057
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VBA Example : Kicker

e Section 5.1 in Chapra’s textbook (see pages 40-
47)

e Projectile motion example
e lllustrates how a sub calls another sub

e lllustrates how a sub generates multiple results
and passes them to another one

e Sub kickCalculation (main routine)

e Sub calculationForKicker (called from
kickCalculation)
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t?n = 9 kicker_mod [Compatibility Mode] - Microsoft Excel
HY),
—/ Home Insert Page Layout Formulas Data Review View Developer Add-Ins Acrobat
= Cut Tl = . )
% Cu Verdana ~10 ~|A AT [ZB = =||®| | SiwrapText Number E;’-J 'Normal
= =3 Copy = < 1
Paste Yl || By A~ [ = =| = 3E| | FEM 2 = = <0 .00/ (Conditional Format Neutral
v J Format Painter B - A &= & 3|3 2| | 5 Merge & Center B o) oo Formatting ~ as Table ~
Clipboard F Font F] Alignment P Number P Sty
B14 v Je ‘ 48.5878677854572

A

Kick Calculator

Programmer: A. Trani
Date
Purpose:
Parameter Value
Initial Speed

Initial Angle

OCOoONOU P WNH

Results
Hang Time

oy

C

Chapter 5

D

S. Chapra's Book

9/18/2007 9:21
Calculate range and hang time

Units
22 m/s
50 degrees

3.436 seconds

Range

48.588|meters

Run "Kick"

33
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Sub : kickCalculation

& Microsoft Visual Basic - kicker_mod.xIs - [Module1 (Code)]
Type aquestionforhelp » o & X

% File Edit View [Inset Format Debug Run Tools Add-Ins Window Help

ME-EJ 4 aRA9 e » 0 a R EEY @ nscos

L

= ] ekcaeuion
B = & = . .
- Sub kickCalculation()
- @ ¥BAProject (kicker_mod . = 1 I T :
- {23 Microsoft Excel Objects programmer = " " rani
B8] Sheet1 (Interface) ' ' date = 02/22/07

] Sheetz (Sheet2)
H) Sheet3 (Sheet3)

&) Thisworkbook ' input data

- 82;";':;”'&1 Sheets ("Interface™).Select
< 5 Range ("B9").Select
vi = ActiveCell.Value ' initial wvelocity (m/s)
IModulel Module ;,
ActiveCell.Offset(1l, 0).Select

Alphabetic ICategorized I

iame) al = ActiveCell.Value

' call computation subroutine to estimate hang time and distance traveled

' initil angle {(degrees)

Call calculationForKicker(vi, ai, tr, xr)

' output results

Range ("B13").Select

ActiveCell.Value = tr ' travel time (seconds)

ActiveCell.Offset(1l, 0).Select
ActiveCell.Value = xr ' downrange distance (m)

End Sub
o

| |

or randge
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Observations about kickCalculation

The subroutine reads two values vi and ai in cells B9
and B10

"input data
Sheets("Interface").Select
Range("B9").Select

vi = ActiveCell.Value

Then a call to subroutine calculationForKicker is made
This sub call provides two input values (vi and ai)
In return the sub provides two output values (tr and xr)

The values of tr (hang time) and xr (distance) are then
inserted back to the worksheet in cells B13 and B14
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Sub : calculationForKicker

& Microsoft Visual Basic - kicker_mod.xIs - [Module1 (Code)]

% File Edit View [Inset Format Debug Run Tools Add-Ins Window Help

EME-EJ 4 aBmAa 9 > 0ok SEFE @ n,ca

Sl

Type aquestionforhelp » o & X

Project - YBAProject X| |1Geneml) j IkickCalcuIation

- @ ¥BAProject (kicker_mod
-5 Microsoft Excel Objects

8] Sheet! (Interface) ActiveCell.Offset(l, 0).Select
] Sheetz (Sheet2)

Rl

ActiveCell.Value = tr

'

Things to do next:
a) output the wvalues of vx0 and vy0 to the worksheet,

'

End sSub

| |

&) sheet (sheet3) ActiveCell.Value = xr
@ ThisWorkbook
-5 Modules
“2 Modulet End Sub
< 5 Sub calculationForKicker (initialSpeed, initialAngle, hangTime, Distance)
Module1 Module = ' Estimates the hang time and the distance traveled by the ball
phabetic | Categorized | ' Uses simple equations learned in Physics
[EBImoduer
Pi = 3.141592
g = 9.81
vx0 = initialSpeed * Cos(initialAngle * Pi / 180) ' initial horizontal wvelo
vy0 = initialSpeed * Sin(initialAngle * Pi / 180) ' initial wvertical wveloc.
hangTime = 2 * vwy0 / g
Distance = hangTime * wvx0

' b) write another sub to estimate multiple values of distance and hang time

o
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Things to Observe

The definition of the sub is:
Sub calculationForKicker(initialSpeed, initialAngle, hangTime,
Distance)
Yet the sub is called using the following statement
Call calculationForKicker(vi, ai, tr, xr)

In this example, the main sub kickCalculation contains
the variable names that will be inserted in the
worksheet

The number of arguments in the sub
calculationForKicker and kickCalculation are the same

The variable names initialSpeed, initialAngle, hangTime
and Distance are placeholders that get to be replaced
by variable names contained in the sub that calls
calculationForKicker
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Order of Execution

e 06 kicker_mod.xIs - Modulel (Code)

_(General) I'$1 | kickCalculation 9

Sub kickCalculation()
' programmer = A. A. Trani
'date = 02/22/07

"input data
Sheets("Interface").Select

Range("B9").Select BlOCk 1

vi= ActiveCell.Value

ActiveCell.Offset(1, 0).Select
ai = ActiveCell.Value

" call computation subroutine to estimate hang time and distance traveled

Call calculationForKicker(vi, ai, tr, xr)

' output results
P Rergeman soiect Block 3 Branches to
i 0c calculationForKicker

End Sub v
v

Sub calculationForKicker(initialSpeed, initialAngle, hangTime, Distance)

' Estimates the hang time and the distance traveled by the ball
' Uses simple equations learned in Physics

Pi=3.141592

g=09.81

vx0 = initialSpeed * Cos(initialAngle * Pi/ 180) 'initial horizontal velocity (m/s)
vyO = initialSpeed * Sin(initialAngle * Pi / 180) "initial vertical velocity (m/s)

hangTime =2 * vy0/ g Bl k 2
Distance = hangTime * vxO OC
' Things to do next:

' a) output the values of vxO and vyO to the worksheet,
' b) write another sub to estimate multiple values of distance and hang time

End Sub
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VB Basics

Event Procedures

e Definition:
e event procedures are procedures that are used with events

e Event procedures are stored in the code

module associated with the object:

e to add code to the Open event of the active workbook, you
will use the code module behind ThisWorkbook

e Event procedure name is a combination of:

e object name, “_”, and event name
- Example:
Private Sub Workbook BeforePrint()

— In the example Workbook is the object name and
BeforePrint () is the event name. This event procedure is
called before the Workbook is printed
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VB Basics

Running and Testing Procedures

e Can run a procedure within the VB window:
e Run/Sub or F5

e Two methods for testing procedures:
e Run your procedure
e Use the immediate window (View/Immediate

WI n d OW) Function CalcTakeHowe (Salary)
CalcTakeHome = Salary * 0.06
- Example: IEnd Function
x
? CalcTakeHome (50000) ? calctakehome (50000) 2
3000
4 of
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VBA Testing: Immediate Window (Excel
2007)

e In VBE editor

e Control + G to active the immediate window in
Excel 2007

& Microsoft Visual Basic - kicker_mod.xls - [Module1 (Code)]

‘g File Edit View [nsert Format Debug Run Jools Adddns  Window Help Type aquestionforhelp v = @ X

ME-E s B »u AR Y @ B
Project - VBAProject [x] [tGeneral | [Kickcatcutation ~
B E |4 = " . =
_— Sub kickCalculation() IS
= ¥BAProject (kicker_mod ' _ . —
=I5 Microsoft Excel Objects programmer = A. A. Trani
EH) Sheet1 (Interface) ' date = 02/22/07
EE) Sheet2 (Sheet2)
EH) Sheet3 (Sheet3)
4] Thisworkbook ' input data
-ﬁ:ﬁﬁm1 Sheets ("Interface™).Select
Range ("B9™).Select
$ 2 vi = ActiveCell.Value ' initial velocity (m/s) =
[Properties - Modulel  FJ|
Flochile1 Hodde El ActiveCell.Offset (1, 0).Select
slphabetic | ategorized | ai = ActiveCell.Value ' initil angle (degrees)
Iﬂm Module1

call computation subroutine to estimate hang time and distance traveled
Call calculationForKicker(vi, ai, tr, xr)

output results

Immediate
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VBA Basics: debugger in VBA

e VBA has a fully functional debugger to help out

streamline your programs
e Can “step-in” the code line by line to see your

intermediate calculations

42

@ Microsoft Visual Basic - bridges_of_the_ World.xls [break] - [Module2 (Code)]
4% File Edit View Insert Format Debug Run Tools Add-Ins Window Help Type aquestionforhelp « o @ X
ME-Ed L a@BaA Y U @ ™Y @ | Lns, Coll =
Project - ¥BAProject x| I (General) Ll I Countcells j
B =& s —
W voAProrect (oridose ot Sub Countcells() -
- rojec riages_ol .
o5 Micn:soft Exceféb,-;t; ' determine the number of data cells
#8] Sheet1 (Bridge data; Range ("b2").Select
6] Sheet2 (Source) - .
) sheet (Sheets) nr = ActiveCell.Row .
4] Thisworkbook o Selection.End(xlDown).Select ' obtained from macro
- ﬂgdﬂzulel nr = ActiveCell.Row - nr + 1
2 Modulez Range ("b2").Select
'display the counter
MsgBox "Number of data cells = " & nr
End Sub
< >
Fall 2007
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VB Basics

Variables and Constants

e Definition:
e Variables are named locations in memory

e Need to declare variables explicitly:

e defines type of data, procedures that use data, and
avoids errors

e a variable declared within a procedure is a local
variable

Dim [variable name] As [data type]

euse “public” or “private” to share variables

eonly public variables can be used for other
code modules
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VB Basics
Data Types

e Type of Data:
e Byte: 0 to 255
e Integer: -32,768 to 32,767
e Long: -2,000m to 2000m
e Single: -3.4E38 to 3.4E38
e Double: -1.8E308 to 1.8E308
e Boolean: -1 or 0
e String: 0 to 2 billion characters
e Variant: Anything (including special values and Null)
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VB Basics
Variable Declaring Variables and Objects

e To force variable declaration:
e Option Explicit at top of module

e In the Options box enable “Require Variable
Declaration”

e Object variables:

e Special types of variables directed at objects
rather than data

— nickname for object

Dim app as Application
— initializing variable

Set app = Application
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VB Basics
Constants

e Definition:

e similar to variables but can only be filled with
data once

e Built-in constants:
e vbRed: refers to the color red

e Constant declaration:
e Const [name of constant] = [value] As [data type]

e Create constants in capital letters to distinguish
from other variables
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VB Basic User Interaction
Displaying a Message

e The Msgbox function can be used to display
information:
MsgBox "“Download Complete.”

e MsgBox function arguments:
e MsgBox(Prompt, Buttons, Title, HelpFile, Context)

- Prompt: Message displayed to user
— Buttons: a combination of numerical constants
e buttons, icon, default button, modality, and other

— Title: indicates the string value that appears in the title
bar

— HelpFile and Context: provide help information
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VB Basic User Interaction
Displaying a Message: Button Argument

e The Buttons option includes:

e Buttons:

e vbOkOnly, vbOkCancel,
vbAbortRetryIgnore, vbYesNoCancel,
vbYesNo, vbRetryCancel

e lcon:

e vbCritical, vbQuestion, vbExclamation,
vbInformation

e Default Button:
e vbDefaultButtonl, vbDefaultButton2,
vbDefaultButton3, vbDefaultButton4
e Modality:
e vbApplicationModal: user may respond before using
any application
e Other:

e vbMsgBoxHelpButton,

vszgBoxSethEr:)%&round, vbMsgBoxRight
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VB Basic User Interaction
Returning Button Constants

e To know which button was clicked:

e MsgBox returns a constant value that indicates which
button was clicked

- vbOK: OK button clicked

-~ vbCancel: Cancel button clicked

— vbAbort: Abort button clicked

-~ vbRetry: Retry button clicked

— vblgnore: Ignore button clicked

- vbYes: Yes button clicked or MsgBox = 6
— vbNo: No button clicked or MsgBox =7
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VB Basic User Interaction
Message Box Example

e Example:

Sub ChangeExcelCaption ()
Dim intResponse As Integer
intResponse = MsgBox ("Would you like to change the worksheet title?",
vbQuestion + vbYesNo + vbApplicationModal + vbMsgBoxHelpButton,

"Change Excel Caption")
If (intResponse = vbYes) Then
Application.Caption = "My Great Application"

End If
End Sub
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VB Basic User Interaction
Getting Data from Users

e The InputBox function retrieves information

from user:

e InputBox(prompt], title] [, default] [, xpos] [, ypos] [, helpfile,
context])
— prompt: is the message that is displayed in the dialog box
— title: the string value in the title bar of the message box
— default: displays default text

— Xpos: position of left edge of box from left edge of screen in
twips (default is centered horizontally)

— ypos: similar to xpos except for vertical position
- helpfile and context: provide help information

51 CEE 3804 Fall 2007



VB Basic User Interaction
InputBox Function Example

e Example:

Sub ChangeExcelCaption ()
Dim Response As Integer
Dim Title As String
Response = MsgBox ("Would you like to change the worksheet title?",
vbQuestion + vbYesNo + vbApplicationModal +
vbMsgBoxHelpButton, '"Change Excel Caption")
If (Response = vbYes) Then
Title = InputBox("Enter Caption?", "Change Excel Caption", _
"Excel Workbook")
Application.Caption = Title
End If
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VB Debugging
Breakpoints and Watch Windows

e Insert a breakpoint to stop program at specific

location:

e view variable values by placing mouse on variable
e use immediate window to print out values of variables

e create watch windows:

— automatically insert a break
when value changes

Cx 1
Delete

| Cancel I

H Help |
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VB Basic Coding

Branching in Code: Overview

e Different branching are available:

o If, End If

— Single or multiple conditions

o If [statement is true] Then

Elself [alternative statement is true] Then
Else

e End If
e Select Case, End Select:
— Single condition with multiple results

e Select Case [some expression]
Case [result 1]
Case Else

e End Select
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VB Basic Coding
Branching Example

Sub CalcWeekDay ()
Dim strDate As String

strDate = InputBox ("Enter a date using mm/dd/yy format:",
"Date Input'", Date)
Select Case WeekDay (strDate)
Case vbMonday To vbThursday
MsgBox (strDate & " falls on Monday thru Thursday ...")
Case vbFriday
MsgBox (strDate & " is a Friday!")
Case Else
MsgBox (strDate & " is a weekend day.")
End Select
End Sub
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VB Basic Coding
Repetition: Do ... Loop

e Different ways of implementing repetition:

e Do... Loop

— While [condition is TRUE]: loop continues as long as condition
is true

— Until [condition is TRUE]: loop continues as long as the
expression evaluates to false

- Two ways of coding:

Do While [condition] or Until [condition]
code to be repeated

Loop

Do
code to be repeated

Loop While [condition] or Until [condition]
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VB Basic Coding

Repetition: For... Next

e Another way of repeating code:
e Standard:

For [counter variable] = [start value] To [end value]
code to be repeated

Next [counter variable]
e Optional:

For [counter variable] = [start value] To [end value] Step [increment]
code to be repeated

Next [counter variable]
e For Each... Next:

— allows you to loop through the collection of objects without
knowing the precise number of objects
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First Program with a Loop

NI TE -
-\j/ Home Insert Page Layout Formulas Data Review View Developer Add-Ins Acrobat
/_q m=m ZJRecord Macro "J Lb\// 7 Properties E—: s I Import aﬁ
—= =2 [§ Use Relative References N Eln Q—‘vle'vCode & Expansion Packs ) Export

Code Controls XML Modify
86 vl S | 540
A B C D E
1 Program to demonstrate a simple loop
2
3 Programmer: A. Trani Purpose
4 Date: 02/15/07 Adds numbers from 1 to n
5
& n Numbers 5401Input
7 Sum of n Numbers 146070 OQutput
8
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The VBA Code Behind

icrosoft Visual Basic - loopDemo.xls - [Module1 (Code)]
4 File Edit View [Insert Format Debug Run Tools Add-Ins Window Help

ME-EJ s aBA 9 > n @ ks F @ | n17, Colt

«

Project - YBAProject x|
B = 3 =

- @ ¥BAProject (loopDemo.x
=I5 Microsoft Excel Objects
B Sheet1 (Sheet1)
EE) Sheet2 (Sheet2)
B Sheet3 (Sheet3)
4 Thisworkbook
=% Modules
% Modulet

<

>
Properties - Module1 X

|| Module1 Module j
Alphabetic ICategorized I
W

I(Geneml) ﬂ |Looptest

Sub Looptest ()

' Programmer: T. Trani

' Date: 09/13/07

' Testing a loop with counter control

' Adds numbers from 1 to n

' Assigns the value of the calculation to variable x
' Writes the value of x in cell B7

' Extract the value of n
Sheets ("Sheetl") .Select
Range ("B6™") .Select

n = ActiveCell.Value

' initialize the variable x to keep track of our calculation

' start the calculation loop

For 1 =1 To n

x=x Loop code

Next 1

' select cell B7 and write down the calculation of the loop

Range ("B7") .Select
ActiveCell.Value = x

End Sub
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A Loop with Concatenation Control

e The program in worksheet: loopConcatenate.xls

offers a sample of a loop computation and the
use of concatenation control to estimate
pavement thicknesses

e The pavement thickness function created in
previous classes in “called” by the VBA code
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Worksheet Interface

. = 9~ v loopConcatenate [Compatibility Mode] - Microsoft Excel
Home Insert Page Layout Formulas Data Review View Developer Add-Ins Acrobat
Lkt Verdana 10 (A AT | = =|[®| | SiwrapText General <,1 j‘vl WNormaI . Bad
Paste e B I U~|iE~[[d A= = =||E = :—ﬁi” aCenter~ ||| $ ~ % o [/%0 3% Con‘c?:i_;,nal Fiﬁt “E Explanator
- # Format Painter ||| = 20| - (=== EE el ‘ ° St Formatting ~ as Table ~ e
Clipboard F] Font F] Alignment F] Number F] Styld
E15 - |
A B C D E F G
1
2 Loop + concatenation Demo Formula t = sqrt (load / (8.1 * CBR ) + Area / PI)
3  Prorammer: A. Trani
4 Date: 02/14/07
5 Units .
6 Area 234.00 sq. inches Calculation
7 CBR 10.00 dim
8 Repetitions 7.00 Q\
9 Load (Ib) Pavement Thickness (in)
o 25000 e Cell B8 controls the
- 36000 22.78 number of times the
12 37000 23.05 .
13 38000 23.32 loop 1s executed
14 39000 23.58
15 40000 23.84 |
16 41000 24.10
17
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The Code Behind the Worksheet

Sub LoopConcatenate ()

' testing a loop with concatenation to control where do we write calculations
' in a workheet

' Programmer : A. Trani
' Date: 02/17/07

Pi = 3.1415
' retrieve values of constant parameters from cells b6 and b7
Sheets ("Sheetl™).Select

Range ("b6").Select
area = ActiveCell.Value

Range ("b7").Select
CBR = ActiveCell.Value

' retrieve the wvalue of n from cell BS

Range ("B8").Select
n = ActiveCell.Value

' start the loop to compute pavement thicknesses for n repetitions
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Code (cont.

' retrieve the wvalue of n from cell BS

Concatenation

Range ("B8").Select
n = ActiveCell.Value

' start the loop to compute pavement t for n repetitions

For i = 1 To n
cellNumber = "A" & (i + 9) ' assign the cell to write load wvalues
Range (cellNumber) .Select ' select cell assigned in previous step
appliedLoad = 35000 + 1000 * (i - 1) ' compute load (lb) at 1000 lb increments
ActiveCell.Value = appliedLoad ' assign computed load to cells A+ (nt9)

' calculate the pavement thickness

Calls Function Thickness

thickness = Sgr(appliedLoad / (8.1 * CBR) + area / Pi)

cellNumber = "B" & (i + 9) ' assign the cell to write pavement thickness wvalues
Range (cellNumber) .Select ' select cell
ActiveCell.Value = thickness " write value of pavement thickness

Next 1 ' next value of i

End Sub
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Try Other Refinements

e Currently the loop counter just overwrites the
values of pavement thickness without erasing
previous computation

e Try adding a line or two of code to erase the
previous table of computations while executing
the code
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VB Basic Coding
With... End With

e The With... End With structure is used to

optimize code by speeding up code execution:
e apply multiple properties and methods to the same object

With ActiveCell
.Clear
.Value = “Greetings”
.Font.Bold = True
.RowHeight = 11
MsgBox.Address

End With
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VB Advanced Coding
Manipulating Ranges

e Return single cell:

Set ¢ = ActiveCell
e points object variable to active cell

ActiveSheet.Range (“"C1l0”) .Activate
e activates cell C10

e Multiple cell ranges:
Worksheets (1) .Range (“Years”)

Worksheets (1) .Range (V'C2:F13”) .Font.Bold = True

Range (Cells (2,3) ,Cells(13,6)) .Font.Color
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VB Advanced Coding
Row, Column, and Cell Manipulation

e Examples:
Worksheets (1) .Columns (3) .AutoFit
-~ changes the width of the third column

Worksheets (2) .Columns (“A:K”) .AutoFit
- changes the width of columns A to K to achieve best fit

Worksheets (2) .Range (Rows (10) ,Rows (15) ) .Delete
— deletes rows 10 through 15

Worksheets (2) .Cells (2,1) 13

- sets the value of A2 to 13
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A Simple Program with a Loop

e Loops are natural ways to execute
computations that require multiple iterations

e Loops can be conditioned or controlled by a
counter

e Conditional loops - when some condition is
used to exit the loop

e Counter controlled loops - when the number of
passes in the loop is known
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