Case Study — Understanding code

This case study was inspired by someone who wanted an explanation of the code sample

below.
Sub Testl ()
With Range ("B2:B" & Cells(Rows.Count, 1) .End(x1Up) .Row)
.SpecialCells(4) .Formula = "=R[-1]C"
.Value = .Value
End With
End Sub

If you really want to learn how object oriented models seem to do so much with so little
code, break everything up into the individual atomic components. Then, put it all back together.
In between, make extensive use of XL VBA help, msdn.microsoft.com, and whatever books are

at your disposal.

But before we get started, I should point out one thing. Microsoft Office 2003 does
an absolutely awful job of searching its help files (MSDN does a much better job).
Search results that should naturally be at the top will be nowhere near there; sometimes

they will be near the end of the list, which means having to scroll down a few pages. But,

it is worth the effort since, typically, the content of the help file is very good.

Let's start with the first line:

Range ("B2:B" & Cells(Rows.Count, 1).End(x1Up) .Row)

Just like an XL formula, we have to read this left-to-right and from the inside out. When
something has parenthesis, we need to resolve what's inside the parenthesis first and then move

out. Otherwise, we go left to right.

OK, so, the parenthesis pair for the Range represents the first and last parenthesis in the line.

So, we first look at what's inside, or at "B2:B" & Cells(Rows.Count, 1).End(x/Up).Row

The first part looks familiar. It's the start of a range identifier B2:B...but, don't we need a

number at the end? Clearly, that should come from the &... stuff.

So, let's look at Cells(Rows.Count, 1).End(xIUp).Row. Oh, oh. Another set of parenthesis.

Stepping in, we need to look at Rows.Count. No parentheses; hence, go left-to-right.
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If we look up XL VBA help for the key word 'rows' (without the single quotes) we will find
the Rows property. This is one of those instances where the keyword searched is not only
nowhere near the top, it is not even on the first page of results displayed. Scroll down one page

and the Rows Property is towards the top of the second page (see Figure 1).
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Click on the Rows Property link to access the help page. It reads:

® Microsoft Visual Basic Help
M e 2> &

Rows Property

See Also Applies To Example

For an Application object, returns a Range object that represents all the rows on the active worksheet, If the
active document isn't a worksheet, the Rows property fails. For 2 Range object, returns 2 Range object that

represents the rows in the specified range, For @ Worksheet obiect, returns a Range object that represents all
the rows on the spedfied worksheet, Read-only Range object.

Remarks
For information about returning a single member of a collection, see Returning an Object from a Collection,

Ising this property without an object qualifier is equivalent to using RctiveSheet .Rows,

How do we know if our reference is to the application object, the worksheet, or something

else? Look at the highlighted sentence in the Remarks section: "Using this property without an

[

object qualifier is equivalent to using ActiveSheet.Rows." Putting the two highlighted sentences

together, we realize that Rows, by itself, returns a range object the represents all the rows on the

active worksheet.

The use of unqualified properties or methods such as Rows above as well as Cells and
Range can — and often do — have unintended consequences. It is significantly safer to

always qualified references. See chapter xx — case study yy for more.

OK, armed with the knowledge that we have a range object that represents all the rows in

the active worksheet, what does the . Count part do? If it is not obvious, look it up in XL help.

= Show All

Count Property
Applies To Example

P Count property as it applies to the Adjustments, CanvasShapes, DiagramMNodeChildren,
DiagramNodes, ListObjects, ListRows, ListColumns, and ShapeNodes objects,
+ Count property as it applies to all other objects in the Applies To list,
Returns the number of obiects in the collection. Read-only Long,

expression, Count
exoression  Required. An expression that returns ane of the objects in the Applies To list.

Y
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OK, so, Rows.Count returns a count of the number of rows in the worksheet — 65,536. Why

not just use that number? Because a future version of Excel might have a different number of

rows!

Alright. Back to our problem. We now know that Cells
(Rows.Count, 1) is the same as Cells({number of rows},1). What does
the Cells property give us? Look it up in XL VBA help. Now, this is
one of those places where the search in the Office 2003 help system
really, really sucks. Searching for the keyword cells is completely
unhelpful. Searching for ‘cells property’ (without the quotes) will
lead us to the Cells Property; but, it is the last but one topic! Go
figure. The keyword combination we are looking for is nearly the

very last topic Microsoft thinks we should actually read!
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In any case, moving on...

Cells Property
See Also Applies To Example

P Cells Property as it applies to the Application object.

P Cells Property as it applies to the Range obiject,

5 Cels Property as it applies to the Worksheek obiect

Feturns @ Range obiect that represents all the cells on the workshest (not just the cells that are currently in use),
Fead-only.

exprassion. Cells

expression  Required, An expression that returns a Worksheet object,

Remarks

Because the Ikem property is the default property for the Hange object, vou can spedfy the row and column
index immediately after the Cells keyword, For more information, see the Tkem property and the examples for this
topic,

Using this property without an object qualifier returns 2 Range object that represents all the cells on the acﬁv@
worksheet.

There are three things that we should note. First, in the Remarks section we find "Using this
property without an object qualifier returns a Range object that represents all the cells on the
active worksheet." Second, clicking on the “Cells Property as it applies to the Worksheet
object.” indicates that the use of the unqualified Cells gives us a collection of all the cells in the

worksheet.

The third and final item to note is the paragraph above the Remarks section: "Because the
Item property is the default property for the Range object, you can specify the row and column
index immediately after the Cells keyword." What does that mean? Basically that we can use

the shortcut Cells(row, column) rather than Cells.Item(row, column) to identify one specific cell.

So, now we know what Cells (Rows.Count, 1) means — the last cell in column 1, i.e., column
A. In the current version of XL that would be A65536, but it could be something else in a future

version.
OK, we are now ready to tackle Cells(Rows.Count,1).End(xlUp)

Guess what we have to do? You got it. Enter the keyword end in XL VBA help search and
it will lead us to the End property — and for a change it is at the top of the list!
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End Property
Applies To Example

Returns a Range object that represents the cell at the end of the region that contains the source range.
Equivalent to pressing END+JP ARROW, END+DOWMN ARROW, END+LEFT ARROW, or END+RIGHT ARROW, Read-
orly Range object,

expression. End( Direction)

expression  Required, An expression that returns one of the objects in the Applies To list.

¥Direction can be one of these XIDirection constants.
x*IDown

»*IToRight

xiTolLeft

xUp

The first paragraph tells us exactly what End returns. It returns a Range object that is the
equivalent to the result of a particular keystroke combination. Clicking on x/Direction shows the
list of valid values for Direction. Hopefully, it is evident to the reader that xIUp corresponds to
the 2 key combination: END+UP ARROW. To find out what this does, enter some numbers in
A1:AS, then go to A65536, and press the 2 keys: END+UP ARROW. You will find it takes you

to the bottom-most non-empty cell in column A — which makes sense, I suppose.

Here’s an important caveat. What happens if cells A65535 and A65536 are not
empty? Where does END+UP ARROW leave us? Is it really the bottom-most non-

empty cell in column A?

Similarly, what if the column is completely empty? Does END+UP ARROW take us

to the bottom-most non-empty cell in column A?

These are limitations of End() that the developer should be aware of. When used

properly and with the proper precautions, End() is a very useful property.

So, now we know what Cells(Rows.Count, 1).End(xIUp) does. It gives us a range object that

represents the bottommost non-empty cell in column A.

Next, we have Cells(Rows.Count, 1). End(x/Up).Row. We can guess what .Row does but it
doesn't hurt to look it up in VBA help.
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Row Property
See Also Applies To Example

Returns the number of the first row of the first area in the range, Read-only Long.

It gives us a number that represents the row of the first cell in the range object to which the
property is applied. In our case, the range consists of a single cell (bottom-most non-empty cell

in col. A). So, now we have the row number of the bottommost non-empty cell in column A.
OK, we have worked inside out and left to right to get to the point of
Range(""B2:B" & {row number of bottom-most non-empty cell in column A})

If we search VBA help for ‘range’ (by now, you do know what to do with the quotes, don’t

you?), we find the ‘range property’ near the bottom of the last-but-one page.

Click on the link and the VBA help page shows:

Range Property
See Also Applies To Example

P Range property as it applies to the AllowEditRange ohiect,
P Range property as it applies to the Application, Range, and Worksheet objects,

P Range property as it applies to the ListColumn, ListObject, ListRow, HeaderRowRange,
InsertRowRange, and TotalsRowRange objects.

P Range property as it applies to the AutoFilter, Hyperlink, PivotCell, and SmartTag ohjects,
P Range property as it applies to the AllowEditRange ohiect,
P Range property as it applies to the GroupShapes and Shapes objects.

It would be fair to conclude that we are interested in the 2™ item. Click that to see:
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Range Property
See Also Applies To Example

P Range property as it applies to the AllowEditRange object.

Returns @ Range object that represents a cell or a range of cells,
expression. Range Celll, Cell2)
expression  Required, An expression that returns one of the above objects,

Celli Required Variant. The name of the range. This must be an Al-style reference in the languaae of the
macra. It can indude the range operator (2 colon), the intersection operator (a space), or the union operator (a
comma). It can also indude dollar signs, but they're ignored. You can use a local defined name in any part of the
range. If you use a name, the name is assumed to be in the language of the macra,

CeffZ2 Optional Variant. The cell in the upper-eft and lower-right corner of the range. Can be a Range object
that contains a single cell, an entire column, or entire row, or it can be a string that names a single cell in the
language of the macro.

Remarks

When used without an object qualifier, this property is a shortout for RetiveSheet . Range (treturns a
range from the active sheet; if the active sheet isn't a worksheet, the property fails).

It tells you right up front: Returns a Range object that represents a cell or a range of cells.
OK, so, one way or anther we will get a range object. What else?
expression.Range(Celll, Cell2) where Celll is required and Cell2 is optional

As in the case of the Rows and the Cells properties, in the Remarks section we find: "When
used without an object qualifier, this property is a shortcut for ActiveSheet.Range (it returns a
range from the active sheet; if the active sheet isn’t a worksheet, the property fails)." So, the

unqualified use of Range property means that it applies to the active sheet.

Also, we are not using the optional Cel/2 part. Further, we are using the variant with the

"range operator (a colon)."

Well, we almost know what the first line in the code means: Range (B2:B{number of row of
bottom-most non-empty cell in column A}) : all the cells in column B from row 2 to the last row

that contains data in column A.

Could this be done differently? Yes. I prefer working with objects rather than bouncing
back and forth between objects and their attributes as done above. Why convert the range object
identified by Cells (Rows.Count, 1).End(x1Up) to a row number, concatenate it with the string
B2:B and then convert that to a range object with the Range() property? We could have stayed
with objects all the way and used the Range (Celll, Cell2) variation as in:
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With Range (Cells (2, 2), Cells(Rows.Count, 1) .End(x1Up).0Offset (0, 1))

OK, back to the task at hand. Search With in help and we find...oops, nothing. Search for

with statement and we will find what we are looking for.

With Statement
See Also  Bxample

Executes a zeries of statements on a single object or a user-defined tvps.

Syntax

With object
[statements]

End With
The With statement syntax has these parts:

Part Description

object Required. Name of an object ar a user-defined type.

statements Optional. One or more statements to be executed on object.
Remarks

The With statement allows you to perform a series of statements on a specified object without
requalifying the name of the object. For example, ta change a number of different properties on
a single object, place the property assignment statements within the With control structure,
referring to the object once instead of referring to it with each property assignment. The
following example illustrates use of the With statement to assign values to several properties of
the =ame object.

With MyLabel

.Height = 2000

Width = 2000

.Caption = "This is MyLabel"™
End With

Basically, it is a way to avoid repeating a reference to the object that is next to the With

keyword. So,

.SpecialCells () .Formula=...
.Value=.Value

are the equivalent of

Range ("B2...) .SpecialCells () .Formula=...
Range ("B2...) .Value=Range ("B2...) .Value

The With saves us that much typing — and, in certain cases, may even speed up code

execution.
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Continuing in the above vein, let's wrap up the analysis of the rest of the code. Searching

VBA help for SpecialCells leads to the SpecialCells method:

SpedialCells Method
Applies To Example

Returns a Ranae object that represents all the cells that match the specified type and value. Range ohject.
expression, specialCells Type, Value)
exoression  Required. An expression that returns ane of the objects in the Applies To list.

¥ICelType can be one of these XICelType constants,
#xCellTypeAllFormatConditions. Cells of any format
xICeliTypeAllValidation. Cells having validation criteria
xICeliTypeBlanks. Empty cells

*ICeliTypeComments. Cells containing notes
#xICellTypeConstants. Cells containing constants
¥ICeliTypeFormulas. Cells containing formulas
xiCeliTypeLastCell. The last cell in the used range
*ICeliTypeSameFormatConditions. Cels having the same format
#CellTypeSameValidation. Cells having the same validation criteria
xICeliTypeVisible, All visible cells

It would appear that we are stuck. The code reads SpecialCells(4). The author perversely
used a constant rather than the mnemonic from the list above. Can we figure out how the
constant value 4 maps onto one of the xICellType... items? Yes, but it isn't pretty — and
certainly not as trivial as using the mnemonic in the first place. Nonetheless, it can be done.
Select the entire text corresponding to the description of valid values for xICellType. In the

VBE, open the immediate window (CTRL+G) and paste.

X1CellTypeAllFormatConditions. Cells of any format
X1CellTypehllValidation. Cells having walidation criteria
xX1CellTypeBlanks. Empty cells

®1CellTypeComments. Cells containing notes

X1CellTypeConstants. Cells containing constants

X1CellTypeFormulas. Cells containing formulas

X1CellTypeLastCell. The last cell in the used range
®1CellTypeSameFormatConditions. Cells having the same format
X1CellTypeSameValidation. Cells having the same wvalidation criteria
X1CellTypeVisible. A1l wvisible cells

Now, for each line, put in a ? at the front and delete the explanation after the keyword. Press

ENTER and VBE will give you the constant value. Stop when you see a 4.
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?x1CellTypellliFormatConditions
-4172

?x1CellTypelllValidation
-4174

?x1CellTypeBlanks

4
x1CellTypeComments. Cell=s containing notes

®%1CellTypeConstants. Cell=s containing constants

X1CellTypeFormalas. Cells containing formmlas

®1CellTypelastCell. The last cell in the used range
xX1CellTypeSameFormatConditions. Cells having the same format
X1CellTypeSameValidation. Cells having the same wvalidation criteria
X1CellTypeVi=ible. Bll visible cells

Bingo! So, now we know what the author really meant — or we hope that is what was meant!

Next, we move on to .Formula = "=R[-1]C"
Looking up Formula in VBA help leads us the the formula
Formula property (but also note the presence of the
FormulaR1Cl1 property): ~ |  search Results w X
N € | ©
100 results

IQJ FormulaHidden Property -

%) FormulaR 101 Proper
(@ T Perty >

I@J FormulaLabel Property

@ Formula Property )

I@J AcceptabelsInFormulas
Property

£\

The Formula property itself reads:

Formula Property

P Formula property as it applies to the PivotField, PivotFormula, PivotTtem, and Series ohjects,
P Formula property as it applies to the CalculatedMember object.

Feturns or sets the object's formula in 4 1-style notation and in the language of the macro. Read/fwrite Variant.

expression, Formula
expression  Required. An expression that returns 2 Range object.

So, it appears that the author bent some rules here. The Formula property is meant to be used

with A1 style formulas, not the R1C1 variety. While in this case Excel and/or VBA
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accommodated this deviation from the documentation, in other instances the formula style

requirements are enforced. I would have used .FormulaR1Cl1=...

The final piece: . Value=.Value. This is a 'trick' in the sense that assignments to the Formula,
FormulaR1Cl1, Value, Value2, and a few other properties are mutually exclusive. Assigning to
one thrashes what had earlier been entered in any of the others. So, .Value=.Value takes the

current value in the cell and puts it back. But that effectively removes the formula from the cell!

Conclusion: Effectively, the author entered in each empty cell in the identified range in
column B the value of the cell above it. And, if the cell above it was empty, that cell would have

got the value from the cell above it all the way until Excel found a non-empty cell.
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