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Accessing a spreadsheet range directly from VBA

What then is the result of

What if we want the value in

the cell below the ActiveCell?

No. of rows "away"

from the current row

No. of columns

"away" from the

current column

What if we want to

change the ActiveCell

to the cell below the

current ActiveCell?
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Sub Active()
ActiveCell.Select
End Sub
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Sub Active()

Dim X

X = ActiveCell.Offset(1, 0).Value
End Sub
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Sub Active()
ActiveCell.Offset(1, 0).Select
End Sub
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Accessing a spreadsheet range directly from VBA

Moving the ActiveCell to the end of a range of filled cells

(record a macro to see how this is done)

Selecting from the ActiveCell to the end

of a range of filled cells

(again, figure this out by recording a macro)
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Accessing a spreadsheet range directly from VBA

Moving the ActiveCell to the end of a range of filled cells

(record a macro to see how this is done)









Selecting from the ActiveCell to the end

of a range of filled cells



(again, figure this out by recording a macro)





5





image1.jpeg

][] <0 0]






image2.jpeg

Sub JumpToEnd()
Selection.End(xIDown).Select
End Sub
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Sub SelectToEnd()
Range(Selection, Selection.End(xIDown)).Select
End Sub








Accessinga spreadshestange drcty from VBA.
Moving he AciveCl o e end o  angeot
(record s macr o522 hov s done)

‘Sescting omihe AciveCeltohesnd
ofarangei s cals

A et o

a2, iur s cuty rcoring s macr)

.






image6.emf
6

Accessing a spreadsheet range directly from VBA

Selecting an entire range of cells (Ctrl - * in Excel)

Determining the size (no.of rows and columns) of a

selected range of cells

This is important in writing VBA code for an arbitrary

selected range of cells.
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Accessing a spreadsheet range directly from VBA

Selecting an entire range of cells (Ctrl - * in Excel)



Determining the size (no.of rows and columns) of a

selected range of cells



This is important in writing VBA code for an arbitrary

selected range of cells.
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Sub SelectAll()
Selection.CurrentRegion.Select
End Sub






image2.jpeg

Sub SelectAll()

Dim nRows As Integer, nCols As Integer
Selection.CurrentRegion.Select

nRows = Selection.Rows.Count

nCols = Selection.Columns.Count

End Sub
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Cell ranges as arguments to functions

It is common to want to write a function that makes

calculations for one or more arguments that are ranges

of cells.

General pattern:

Invoke function on spreadsheet with pH argument:

Trace execution of function with

breakpoint -- check value of nRows:

nRows = 15


Microsoft_Office_PowerPoint_Slide7.sldx
7

Cell ranges as arguments to functions

It is common to want to write a function that makes
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Function pHCalcs(pHRange)

Dim nRows As Integer, nCols As Integer
nRows = pHRange Rows.Count

nCols = pHRange.Columns.Count

' calculations in here

End Function
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nRows = pHRange Rows.Count
pHRange.Columns.Count
alculations in here
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Cell ranges as arguments to functions

Example:  Find the second largest item in a

range of cells

Note:  We should take advantage of Excel's (not VBA's)

Max function.

find the maximum

value in DataRange

to start, set the second maximum

value = the first value in DataRange

use nested For-Next loops to go through all the

elements of DataRange --take no action when

the MaxVal is found -- check all other values against

the current second maximum, and, if a new second

maximum is found, update the stored value
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Cell ranges as arguments to functions

Example:  Find the second largest item in a

			range of cells

Note:  We should take advantage of Excel's (not VBA's)

		Max function.

find the maximum

value in DataRange



to start, set the second maximum

value = the first value in DataRange



use nested For-Next loops to go through all the

elements of DataRange -- take no action when
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the current second maximum, and, if a new second
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Function SecondMax(DataRange)
Dim nRows As Integer, nCols As Integer, RowCount As Integer
Dim ColCount As Integer, MaxVal As Double
nRows = DataRange.Rows.Count
nCols = DataRange.Columns.Count
MaxVal = Application.WorksheetFunction.Max(DataRange)
SecondMax = DataRange(1, 1)
For RowCount = 1 To nRows
For ColCount = 1 To nCols
If DataRange(RowCount, ColCount) <> MaxVal Then
If DataRange(RowCount, ColCount) > SecondMax Then
SecondMax = DataRange(RowCount, ColCount)
End If
End If
Next ColCount
Next RowCount
End Function
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Cell ranges as arguments to functions

Simple example:  Find the second largest item in a

range of cells
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Cell ranges as arguments to functions

Simple example:  Find the second largest item in a

			range of cells
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Creating array variables in VBA

allocates space for the array in VBA,

variant type

assigns the value of 3 to an element of X

Track what’s going on using the Locals window

Notice that elements 0 to 10 (11 total) have been

allocated to X
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Creating array variables in VBA



allocates space for the array in VBA,

variant type



assigns the value of 3 to an element of X



Track what’s going on using the Locals window



Notice that elements 0 to 10 (11 total) have been

allocated to X
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Sub ArrayTest()
Dim X(10)
X(M=3

End Sub
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Creating array variables in VBA

Expand X in the Locals Window

by clicking on the + next to it

Shows that element 1

of X has the value 3

So, when you Dim X(10), the array

origin is 0
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Creating array variables in VBA



Expand X in the Locals Window

by clicking on the + next to it





Shows that element 1

of X has the value 3



So, when you Dim X(10), the array

origin is 0
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Sub ArrayTest()
X(10)

VER et el Aray et

Expression [value [Type
focle Wode Mot

X(0) Empty VariantEmpty
) 3 Variartirteger
%) Empty VariantEmpty
%3 Empty VariantEmpty
) Empty VariantEmpty
) Empty VariantEmpty
() Empty VariantEmpty
M) Empty VariantEmpty
E) Empty VariantEmpty
@) Empty VariantEmpty

10y Empty VariantEmpty
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Creating array variables in VBA

Use the declaration

Option Base 1

to force the array origin to be 1

Now, only 10 elements, indexed 1 to 10

have been allocated to X
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Use the declaration

Option Base 1

to force the array origin to be 1



Now, only 10 elements, indexed 1 to 10

have been allocated to X
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Option Base 1

Dim X(10)
X(M=3
End Sub
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Creating array variables in VBA

Now, origin of X is 1
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Creating array variables in VBA





Now, origin of X is 1
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Creating array variables in VBA

Two-dimensional array

(rows and columns, like a matrix, corresponds

to a rectangular range of cells on the spreadsheet)

Shows 1 to 4, 1 to 4
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Creating array variables in VBA

Two-dimensional array

	(rows and columns, like a matrix, corresponds

	 to a rectangular range of cells on the spreadsheet)



Shows 1 to 4, 1 to 4
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Creating array variables in VBA

Two-dimensional array

By expanding X, then row branch 2,

note value of 3 assigned to element

in row 2, column 3
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Creating array variables in VBA

Two-dimensional array



By expanding X, then row branch 2,

note value of 3 assigned to element

in row 2, column 3
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Creating array variables in VBA

Creating arrays with variable dimensions

(when you don’t know an integer value or values

to put into the Dim statement for the array)

Start by “Dim”-ing array X as empty

Get value of allocation for X from

somewhere, here the user

Use the value stored in n to

“ReDim” the X array

You can “ReDim” an array many times during

a VBA program, thus creating a dynamic allocation

of space for the array.
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Creating array variables in VBA

Creating arrays with variable dimensions

(when you don’t know an integer value or values

	to put into the Dim statement for the array)





Start by “Dim”-ing array X as empty



Get value of allocation for X from

somewhere, here the user



Use the value stored in n to

“ReDim” the X array



You can “ReDim” an array many times during

a VBA program, thus creating a dynamic allocation
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Option Explicit
Option Base 1

Sub ArrayTest3()

Dim X(), n As Integer

n = InputBox("Number of elements in X?")
ReDim X(n)

End Sub
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Cell ranges as arguments to functions

Example application:  compute the median absolute deviation

(MAD)

The MAD of a set of data is found in the following way:

1)  find the Median of the data set (sort the data and pick

the one in the middle -- for even-numbered set,

average the two in the middle)

2)  calculate the absolute values of the differences between

the data and the Median value of the data

3)  find the Median of that set of absolute-value differences

Note:  Excel (not VBA) has a function that computes the

Median, so we will want to take advantage of that.
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Example application:  compute the median absolute deviation

						(MAD)
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	average the two in the middle)



2)  calculate the absolute values of the differences between

	the data and the Median value of the data
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Cell ranges as arguments to functions

Example application:  compute the median absolute deviation

(MAD)

declare array for

absolute deviations

AbsDev

begin

get nRows & nCols

for DataRange

allocate space for

AbsDev(nRows,

nCols)

use Excel’s Median

function to get

DataMed

RC = 1

RC >

nRows

?

RC = 

RC + 1

CC = 1

CC >

nCols

?

CC = 

CC + 1

AbsDev(RC,CC) =

|DataRange(RC,CC)-

DataMed|

use Excel’s Median

function to get

MAD as median of

AbsDev array

end

Flowchart
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Cell ranges as arguments to functions

Example application:  compute the median absolute deviation

						(MAD)

declare array for

absolute deviations

AbsDev
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get nRows & nCols

for DataRange





allocate space for

AbsDev(nRows,
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DataMed
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DataMed|































use Excel’s Median

function to get

MAD as median of

AbsDev array





end



Flowchart
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CSCI 130

Introduction to Engineering Computing

Class meeting #15

Excel & Visual Basic for Applications (VBA)



cell ranges as arguments to functions



creating array variables in VBA



accessing a spreadsheet range directly from VBA
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Cell ranges as arguments to functions

Example application:  compute the median absolute deviation

(MAD)

necessary so array

subscript origin is

1,1
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Cell ranges as arguments to functions

Example application:  compute the median absolute deviation

						(MAD)

necessary so array

subscript origin is

1,1
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Option Explicit
Option Base 1

Function MAD(DataRange)
Dim nRows As Integer, nCols As Integer
Dim RowCount As Integer, ColCount As Integer
Dim DataMed As Double
Dim AbsDevs() As Double 'create a VBA array for the absolute deviations
nRows = DataRange.Rows.Count 'find the number of rows and
nCols = DataRange.Columns.Count 'columns in DataRange
ReDim AbsDevs(nRows, nCols) 'resize the VBA array to match DataRange
'use Excel Median function to find median of DataRange
DataMed = Application.WorksheetFunction.Median(DataRange)
'nested For-next loops to compute array of absolute deviations
For RowCount = 1 To nRows
For ColCount =1 To nCols
AbsDevs(RowCount, ColCount) _
= Abs(DataRange(RowCount, ColCount) - DataMed)
Next ColCount
Next RowCount
'use Excel Median function again to get MAD from absolute deviations
MAD = Application.WorksheetFunction.Median(AbsDevs)
End Function
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Referencing array elements on the spreadsheet

array of cells named “pH”

Use of INDEX function to

select one element of

pH array with 

row

and

column

indices
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Referencing array elements on the spreadsheet



array of cells named “pH”





Use of INDEX function to

select one element of

pH array with row and

column indices
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Referencing array elements on the spreadsheet from VBA

borrowing the Index function from Excel

Transferring the array from the spreadsheet to a VBA

array variable

When assigning

an object, must

use the Set

command


Microsoft_Office_PowerPoint_Slide21.sldx
21



Referencing array elements on the spreadsheet from VBA



borrowing the Index function from Excel

Transferring the array from the spreadsheet to a VBA

array variable

When assigning

an object, must

use the Set

command
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Sub RefArray2()

Dim Rowlindex As Integer, pHArray As Object
Set pHArray = Range("pH")

Rowindex = 12

MsgBox pHArray(Rowindex)

End Sub
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Sub RefArray()
Dim Rowlind As Integer, Colind As Integer
Dim pHvalue As Double
Rowind = 12
Colind =
pHvalue = Application.WorksheetFunction.Index(Range("pH"), Rowlind, Colind)
MsgBox pHvalue

End Sub
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Building an array in VBA from user input

This is called a “sentinel” value

The keyword “Preserve” extends the size of the array

for each data value entered, without wiping out the

previous values entered
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Building an array in VBA from user input





This is called a “sentinel” value





The keyword “Preserve” extends the size of the array

for each data value entered, without wiping out the

previous values entered
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Sub BuildArray()
Dim NumVals As Integer, NewVal As Double
Dim pH(
Do
NewVal = InputBox("Enter number for array or -9999 to stop:
If NewVal = -9999 Then Exit Do
NumVals = NumVals + 1
ReDim Preserve pH(NumVals)
pH(NumVals) = NewVal
Loop
" now that pH array is loaded, make calculations with it
End Sub
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Once you are able to program VBA to access

ranges of cells and treat them as arrays, or

to create arrays within VBA, the possibilities

for programming applications are virtually

endless.

These include

all kinds of user-defined functions that

arise from needs, and where Excel has

no built-in function

vector-matrix math calculations

VBA manipulations of tables of data that can

save hours of spreadsheet operations
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CSCI 130

Introduction to Engineering Computing

Class meeting #15

Excel & Visual Basic for Applications (VBA)





 cell ranges as arguments to functions

 creating array variables in VBA

 accessing a spreadsheet range directly from VBA
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Array Data Structures

Example:  a set of pH measurements on treated wastewater

6.2 7.1 7.2 7.6 7.1 7.5 7.0 8.5

7.0 6.5 7.0 6.8 7.7 7.8 8.1

These measurements can be stored on the spreadsheet

and they can be stored in an array variable in VBA.

In either case, it is convenient to refer to the set of

measurements by a single identifier and then refer to

individual measurements using a subscript.

pH

4

the 4th item in the pH array

This type of referencing is handled differently in Excel and

VBA and cross-referencing from Excel to VBA is distinct

also.
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Array Data Structures

Example:  a set of pH measurements on treated wastewater

6.2	7.1	7.2	7.6	7.1	7.5	7.0	8.5

7.0	6.5	7.0	6.8	7.7	7.8	8.1

These measurements can be stored on the spreadsheet

and they can be stored in an array variable in VBA.

In either case, it is convenient to refer to the set of

measurements by a single identifier and then refer to

individual measurements using a subscript.

pH4

the 4th item in the pH array

This type of referencing is handled differently in Excel and

VBA and cross-referencing from Excel to VBA is distinct

also.
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Accessing a spreadsheet range directly from VBA

Note:  It is not necessary to

reference a particular

worksheet since a range

name is global throughout

the workbook.

The "ActiveCell" is at the top

of the "Selection" and its value

can be referenced in VBA by

Note: "Value" is the default

property and can be left out
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Sub Direct()
Range("pH").Select
End Sub
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Sub Active()

Dim X

X = ActiveCell.Value
End Sub
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