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Long used for integers where extended range is

required

range is about - 2 billion to + 2 billion

each number uses 4 bytes of memory

used for T/F information

two constant values:  TRUE and FALSE

2 bytes are used for each Boolean quantity

Boolean

(also called

“logical”)

Object

Variant

used for any defined object

takes up 4 bytes of memory

adjusts automatically to the data type required

“chameleon” data type

storage requirements vary
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There are additional data types for currency, date

It is also possible to define new data types: user -defined

When you write VBA code, it is possible to “get away” without

declaring the data types of variables that you use.

Variables are identifiers for storage locations for one or

more data types.

It is useful to think of a variable as the name on the outside

of a mailbox, where one or more values can be stored in

the mailbox.

When a data type is associated with a variable name, the

mailbox can only store information of that type.

But, this is bad programming practice, so it is best to declare

the “types” of all variables used in VBA.

This requirement is enforced by putting the 

Option Explicit

statement at the top of every VBA module you develop.
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Enforcing variable declaration

put Option Explicit statement at the top of every module

or

set VBE’s Tools        Options

Require Variable Declaration

and VBE will do it for you!
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The “SCOPE” of a variable

How far is the “reach” of the variable, or

from where can the variable be “seen”?

1) only within a single procedure (Sub or Function)

such a variable might be called a “local” variable

variable is declared using a 

Dim

or 

Static

statement

within the procedure

2) only within the current module a “module” variable

declared using a 

Dim

statement before the first

Sub or Function in the module

3) everywhere, in all procedures, in all modules open

declared using a 

Public

statement at the module level

You’ll see how all this works through examples
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Current Workbook/VBA Project

Module 1 Module 2

Sub One ()

Function DoIt (x)

Dim k As Integer Public R As Single

Sub Two (y)

Function howdy ()

Dim y As Double

Dim j As Long

R can be referenced anywhere in the project

k can only be referenced in Module 1

y is a local variable in Function DoIt, and can’t be seen anywhere else

y in Sub Two is an argument (formal parameter, dummy variable)

j is a local variable in Sub Two, and can’t be seen anywhere else
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Static, alternate to Dim

Static y as Single

Static is used, instead of Dim, when you want the variable

to retain its value after the procedure is finished.  In particular,

you want the variable to have the same value the next time

the procedure is run.

The values stored in variables can change.

Temperature = 43

Temperature = 37

The Temperature “mailbox”

stores 43, until 37 is “assigned”

to it, wiping out the 43, and

then storing the 37

Symbolic constants 

can be used to store values with names,

where the values should never change.  Use the 

Const

keyword.

Const Rgas As Single = 8314.3


Microsoft_Office_PowerPoint_Slide9.sldx
9

Static, alternate to Dim

Static y as Single

Static is used, instead of Dim, when you want the variable

to retain its value after the procedure is finished.  In particular,

you want the variable to have the same value the next time

the procedure is run.

The values stored in variables can change.

Temperature = 43







Temperature = 37

The Temperature “mailbox”

stores 43, until 37 is “assigned”

to it, wiping out the 43, and

then storing the 37

Symbolic constants can be used to store values with names,

where the values should never change.  Use the Const keyword.

Const Rgas As Single = 8314.3







Statc, stansteto Dim
Statcy 2 Single

Statics s, nstem of i when you vanthe variable

toraain s valve st he roceires bt Inparar

Vol want e variel o havs e Same VAL henexttine

therocedure’s rn

T vauesstred nvarabescan hange.

Tempeaire=t3 e wmpemns

Tnperue=3 Ehianen

‘Symbolicconstats canbe uses o sorevales i rames.
herahe valies shou ner change. Uss re Constieyus

ConstRgssAsSinge =214z





image10.emf
10

The Assignment Statement

Variable = Expression

Expression can be

a constant value (also called a “literal”)

a variable

an expression involving variables,

constants, operators, functions, etc.

How it works?

Evaluate the expression on the right of the =, then

assign the result to the variable (mailbox) on the left

Example: Pressure = Pressure + 5

This is not read “Is the value in Pressure equal to

the result of Pressure+5?”  The answer to that

would be FALSE!
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VBA Operators

^ exponentiation

- negation, unary minus

*, / multiplication, division,

\ integer division

mod  modulo (remainder)

+,- addition, subtraction

& string concatenation (joining 2 strings)

>, <,>=, <=, =, <> relational operators

Not

And

Or

XOr

Eqv

Imp

logical operators

Note: these two

are reversed from the

Excel spreadsheet
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Range objects

Range(“A1:B5”)

Range(“Pressure”)

Range(“D22”)

expanded reference, if needed

Worksheets(“Data”).Range(“A1”)

Range(“D:D”)

Range(“3:3”)

entire column D

entire row 3

Other ways to identify Range objects

Cells property Cells(4,5) row 4, column 5

references Range object D5

Range(“Temp”).Offset(1,1)

Offset property

use “Temp” as base cell and move over

1 column and down 1 row

Columns(D:F)

Rows(4:10)

also
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Range Object properties

Value read/write (R/W) what’s stored in the cell

Text

[ default: it’s what you get if you don’t specify a property ]

a formatted string of what’s

displayed in the cell

read-only (R)

Count

no. of cells in a range

read-only (R)

Column

Row

index number of column or row

of single-cell range

read-only (R)

Address absolute address of cell or range

read-only (R)

Others:  HasFormula, Font, Interior, Formula, NumberFormat
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Range object methods

Select select a cell or range of cells

Copy

Paste

Clear erase contents of the cell

Delete delete the cell or range, shifting other cells

into place

Range(“C1:D4”).Select

Selection.Copy

Range(“A1”).Select

ActiveSheet.Paste

Range(“C1”).Copy Range(“D1)
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Using built-in functions in VBA code

VBA’s built-in functions

Excel’s built-in functions

There are two families of intrinsic (built-in) functions in

Excel/VBA.  One is in VBA-world and the other in

spreadsheet-world.  It is possible to use both families

in your VBA code.

Common built-in VBA functions (details of use in Help)

Abs

Sqr

Exp

Log

Sin

Cos

Tan

Atn

Int

Len

Rnd

Left

Right

Mid

Val

Str

Timer

UCase

LCase

MsgBox

InputBox

Time

Date

InStr Array
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How to invoke Excel spreadsheet functions from VBA:

Application.WorksheetFunction.function-name (arguments)

Example:  creating a function RangeArray

uses Min and Max functions in

Excel, not available in VBA
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Option Explicit

Function RangeArray(DataSeries)

Dim Minimum As Double, Maximum As Double

Minimum = Application.WorksheetFunction.Min(DataSeries)
Maximum = Application.WorksheetFunction.Max(DataSeries)
RangeArray = Maximum - Minimum

End Function
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Howto invoke Excel sprasdshet funcsons from VBA:
gpicstion WerisnasFuncion nti.ame (srguments)
Example: casing  fucson Rargetray
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CSCI 130

Introduction to Engineering Computing

Class meeting #12

Excel & Visual Basic for Applications (VBA)



Range objects



Using built-in functions, VBA’s and Excel’s



Scope of variables



VBA nuts & bolts
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VBA “Nuts and Bolts”

Data types, constants, variables, expressions, assignment

Data types

the most common:  single, integer and string

Single

used for most numbers with decimal fractions

and possibly exponents

precision:  about 6-to-7 significant figures

range:  from about 1038 down to 10-39, both + and -

Integer used for most counting numbers

range:  from –32,768 to 32,767

uses 4 bytes of memory

uses 2 bytes of memory
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String used to store text

1 byte is used for each character

characters are stored according to the

standard ASCII code

Additional data types

Double used for numbers with decimal fractions and

possibly exponents where high precision or

extended range are required

precision:  about 15-to-16 significant figures

range:  from about 10308 down to 10-309, both + and -

uses 8 bytes of memory

Important:  Excel uses “double” for the numbers stored

in cells on the spreadsheet


Microsoft_Office_PowerPoint_Slide3.sldx
3

String

used to store text

1 byte is used for each character

characters are stored according to the

standard ASCII code

Additional data types

Double

used for numbers with decimal fractions and

possibly exponents where high precision or

extended range are required

precision:  about 15-to-16 significant figures

range:  from about 10308 down to 10-309, both + and -

uses 8 bytes of memory

Important:  Excel uses “double” for the numbers stored

		in cells on the spreadsheet







Siing usestostoreten
Tytes usdforsach chamomr
ararsctas e st sesorang o e
Stinaars Al st

sastonslssatyoes

Doutie usesforrumbars i deimsl Fatiors 3n2
Sosaiy xporens uhare on prasdn o
Sienaas enge e eaures
s sbout 155 1Gagrssngue
ange: fom about 19 doun 10, b + 33
uses Bbytescimemory

e —
ncels onthespreadstest B





