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Arrays, arrays and more arrays: part 1
Love them or loathe them, you and VBA need them! By Mike Mee.

Post TCUK-blues …
It was good to meet up with so many faces at 
the TCUK 2018. Admittedly, my t-shirt logo 
meant that I wasn’t quite “hiding my lot under 
a bushel”. I have definitely got the bug for 
attending now after visiting two TCUKs.

Also a shout out to Holli Hamilton for 
proposing a new location (in Hawaii) for the 
inaugural Tech Comms (Waikiki) event next 
year. However, the first order of business will be 
to have a vote to see whose credit card wants to 
be cloned used on the apartment’s website she 
showed to those attending her talk.

We are all sure it’s totally safe using a modern 
day credit card on a website that was left 
behind in the 1990s. 

Introduction
As promised in the previous article, this one will 
take a break from the joys of VBA form design 
and move onto one of the core elements you 
will need to learn about: arrays.

In my previous articles, I have purposely 
missed out on covering arrays in VBA. This was 
purely because they are akin to ‘going down 
the rabbit hole’ on YouTube (or other forms of 
social media).

Especially when you discover, as I did a few 
years ago, how the special characteristics of 
arrays can help you overcome the limitations 
of “normal” variables for storing information. 
Whilst I might have used them in the old ZX 
Spectrum days, by the time I had migrated to 
GFA BASIC on the Atari ST, I barely touched 
them as there were easier ways of storing 
massive amounts (for the time!) of data.

However, as part of my eye-opener, arrays 
in VBA came to fruition when I added the 
Document Reporter routine to my Word 
Toolbox.

The development of this new function 
ensured I made sure that I stored near-enough 
everything that I needed to know about the 
current document (tables, section breaks etc.) in 
a multitude of arrays.

These arrays could then be used either by 
the list boxes within the appropriate Toolbox 
function or the Document Reporter.

For example, the array that stored a list of 
all of the tables within the current document, 
including all of the relevant information that I 
was inspecting, could be used for the list box in 
the Table Inspector form, as well as the report 
that was generated by the Document Reporter. 
It took a few weeks of code rewriting, but I got 
there in the end.

Previously I had been adding them line by line 
into the list box directly. Not my best move but 
that was in the “old days”.

It took a lot of persuasion from some VBA 
experts, but I got there in the end and haven’t 
looked back since.

So, what is an array?
An array is a type of variable that can store lots 
(and lots) of information within one place in 
memory.

They allow you to group related content and 
manipulate that same content: either as a single 
entry of the array, such as the sixth table’s 
uniformity status, through to applying the same 
alteration to every table. Both functions are 
possible as they are using the same information 
that has been stored in the same array. No 
duplication of information, or effort, is required.

Two types of VBA array
There are two types of arrays that you can use. 
A static array or a dynamic array.

A static array is one that is a fixed size,  
for example, 12 months of the year, 7 days  
of the week.

A dynamic array is one that can be resized on 
the fly as and when you need to. You create the 
array in memory and then, when you need to, 
you tell it just how big you need it to be.

Within whatever type of array you create, there 
are two definitions that you need to remember:
1. Each item within the array is known as an 

element.
2. The numbers that appear in brackets after the 

array’s variable name are referred to as indices.
In keeping with the static array example above 
for the days of the week, there are 7 elements 
(one for each day). The 5th element is Friday — 
assuming that is that you start counting your 
days of the week from a Monday onwards.

When a single dimension is not enough
Arrays can have multiple dimensions and unlike 
Dr Who, they can hold more than just time.

Equally, unlike the dimensions that seem 
to appear in all manner of sci-fi TV and film, 
there’s a maximum of 60 dimensions that are 
possible for any VBA array. The likelihood 
however, is that you will only use one or two of 
these dimensions in your code.

First step: Setting the Option Base level
If you are going to use arrays in VBA, then you 
need to set a system variable known as Option 
Base in your code.

An array is a type 
of variable that 
can store lots (and 
lots) of information 
within one place in 
memory.
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If Option Base is set to 0, then all arrays 
within that particular module will all have an 
indices count starting at 0 (the lower bound) 
through to the highest number (the upper 
bound) of the array’s size.

If you set the same setting to 1, then there 
will not be a 0 entry available. 

Personally, I would set it up as Option Base 
1 so that it’s easier to calculate For Next loops 
and such like.

However, if you look in the Word Toolbox 
VBA source code, you will notice that I didn’t 
do this at the start and my For Next loops, 
especially those related to spin buttons, require 
all manner of ‘hacks’ to get them to work with 
the contents of the list boxes and arrays. Ah 
well, such are the joys of VBA hindsight!

Next step: What kind of array do I need?
As I mentioned before, although VBA will allow 
you to use up to 60 dimensions, you will end 
up using either one- or two-dimension arrays. If 
you only need to store one item per index, then 
a single dimension array is all you will need.

On my Properties form, the majority of the 
information is stored in a single dimension 
array, such as the Author, Company Name or 
the amount of words in the document.

Static and single dimension arrays
These types of array are easier to use as they 
can only hold one element per index. For 
example, the following array has a selection of 
page formats:

Sub SetUpPaperSizes()
Dim strPageSize(5) As String
strPageSize(1) = “A3”
strPageSize(2) = “A4”
strPageSize(3) = “A5”
strPageSize(4) = “A6”
strPageSize(5) = “Paper”
End Sub

There are only five possible elements – hence it 
being referred to as a static array. That is unless 
you set the Option Base to 0, in which case 
there would be six possible elements as you can 
also use strPageSize(0) for storing information.

There is an alternative way to set up the 
contents of the above array by giving it a 
comma-separated list such as:

strPageSize = Array(“A3”,”A4”,”A5”,”A6”,”Paper”)

In the above example, you do not need to define 
the number of items for the array, as you have 
already supplied them via the values in the 
comma-separated list. This is ideal for single-
dimensional static arrays as you know how 
many items will be present.

Multi-dimensional arrays
As previously mentioned, a multi-dimensional 
array can have up to 60 dimensions.

However, the main type that you will use 
within VBA will rarely require more than two 
dimensions.

Oddly enough, a two-dimensional array has 
exactly the same dimensions as a standard 
Word table, or the view on an Excel spreadsheet.

There are x number of rows and y columns. 
Each element is addressed using two numbers 
in the indices so that VBA can ‘find’ the 
element’s value(s).

For this example, the VBA code below will 
create and fill in a two-dimension array. I am 
basing it on the old adage used to help people 
remember how many days are in each month:

‘ As we don’t have a month 0
Option Base 1

‘ Set up array and fill in some of it
Sub SetUpMonths()
Dim arrMonths(12, 2)
arrMonths(1,1) = “January”
arrMonths(1,2) = 31
arrMonths(2,1) = “February”
arrMonths(2,2) = 28
arrMonths(3,1) = “March”
arrMonths(3,2) = 31 
arrMonths(4, 1) = “April”
arrMonths(4, 2) = 30
arrMonths(5, 1) = “May”
arrMonths(5, 2) = 31
arrMonths(6, 1) = “June”
arrMonths(6, 2) = 30
arrMonths(7, 1) = “July”
arrMonths(7, 2) = 31
arrMonths(8, 1) = “August”
arrMonths(8, 2) = 31
arrMonths(9, 1) = “September”
arrMonths(9, 2) = 30
arrMonths(10, 1) = “October”
arrMonths(10, 2) = 31
arrMonths(11, 1) = “November”
arrMonths(11, 2) = 30
arrMonths(12, 1) = “December”
arrMonths(12, 2) = 31
End Sub

You could create some VBA code to utilise the 
array created in the above code, to help detect 
an error in an input box. For example, you could 
check that the input contains the correct or 
incorrect number of days for a particular month. 

Remember to include the relevant VBA code 
needed to perform any additional checks. Such 
as using the Mod operator to see if there was any 
remainder after dividing the year by 4 to check 
if the input was a leap year or not.
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Dynamic arrays
A dynamic array, as the name suggests, does 
not start off with x number of indices being 
available. You define the array as per normal  
via the Dim command, but you do not include 
the indices.

This is done afterwards, either on the line 
directly after the Dim command, or further on in 
your code when you need to use the array for 
the first time. The ReDim command resizes the 
array to the upper limit that you need.

For example, say you needed to store all of 
the tables in the document in an array, but at 
the time of setting up the array, you have not 
performed a count of the tables.

In your variable definition code, you set up 
the array initially, such as:

Dim arrTables()

VBA has no idea how big this array will end up 
being, so for now, it just knows that there is an 
array without any size definitions available.

Later on in your code, when you are ready to 
populate the array, you use the ReDim command, 
like this:

Sub GetTables()
Dim lngTabCount As Long
lngTabCount = ActiveDocument.Tables.Count
ReDim arrTables(lngTabCount)
End Sub

However, there is a sting in the tail to the use 
of the ReDim command. If you use it more than 
once, then it will erase the array’s previous 
contents. Ouch!

The way around this is to use the 
ReDim Preserve command combination. You can 
still redefine how many indices are required, 
but any previous information is preserved. This 
applies if you enlarge or shrink the array.

However, be aware that if you had data in 
a higher range of indices (for example, 40) of 
an array, and then you lower the amount (for 
example, 30) of indices, only the data within 
the lower (0 or 1) and upper bounds (30) will 
be kept. The rest (indices 31 through to 40) 
will be trashed.

Filling in a static array
Using a For .. Next loop is the easiest way to 
extract data from a static array. You know the 
lower and upper bounds that the array is using, 
so you adapt the code below accordingly.

Sub ExtractPaperSizes()
Dim intLoop As Integer
Dim strMsg As String
Dim strPageSize(5) As String
strPageSize(1) = “A3”
strPageSize(2) = “A4”

strPageSize(3) = “A5”
strPageSize(4) = “A6”
strPageSize(5) = “Paper”

‘ Extract all paper sizes available
For intLoop = 1 To 5
strMsg = strMsg & (strPageSize(intLoop)) & vbLf
Next intLoop

‘ Display message box
MsgBox “The following paper sizes are 
available: “ & vbLf & strMsg
End Sub

If we don’t know the beginning and ending 
of intLoop, we can use LBound (lower bound) 
and UBound (upper bound) functions to get the 
lowest and highest index of the array.

Sub ExtraPaperSizes2()
Dim intLoop As Integer
Dim strMsg As String
Dim strPageSize(5) As String
strPageSize(1) = “A3”
strPageSize(2) = “A4”
strPageSize(3) = “A5”
strPageSize(4) = “A6”
strPageSize(5) = “Paper”

For intLoop = LBound(strPageSize()) To 
UBound(strPageSize())
strMsg = strMsg & (strPageSize(intLoop)) & 
vbLf
Next intLoop

‘ Display message box
MsgBox “The following paper sizes are 
available: “ & vbLf & strMsg
End Sub

Whichever of the two methods you choose, the 
same information will be extracted into the 
string and then displayed in the message box.

If you do not know, or cannot remember the 
indices totals, then use the second method for 
your own sanity’s sake.

Filling in a dynamic array
This method is very similar to that previously 
described for static arrays but remember to 
include the ReDim command *before* you start 
filling in the array data via the loop you have  
set up.

Erasing arrays
When you need to tidy up the array, you can 
either ReDim it to have 0 indices, thus erasing 
all of the previous contents, or you can use the 
Erase command to delete the whole array.

Erase strPageSize()
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After the deletion, you need to re-declare the 
array should you need to use it again.

The benefits of using arrays
Now that you have waded into the wonderful 
world of arrays, all you need to do is practice 
using them.

This will beef up your VBA code as it allows 
you to:
 � Group together related data and make 
manipulation of the data easier.

 � Ease the process of getting information from 
the data that you have stored in the array.

 � Avoid using lots and lots of single-use variables.
Using arrays instead will make your code more 
readable. And, as we know, the more readable 
your code is, the easier it is to maintain.

Next time
In the follow-up to this article, I will finish off 
my coverage of arrays by describing multi-
dimensional arrays and how to use them 
with the numerous aspects of your ‘average’  
Microsoft Word document.

Down on the farm …
The nights are drawing in and my stay at the 
B & B on the dairy farm continues. The walks 
through the fields after work are becoming more 
challenging as I try not to slip up in the dark.

I recently helped the farmer with his ‘cow 
chasing’ Android app: it was refusing to let him 
sign in to the cloud where his ‘cow database’ 
was being hosted. A deletion of the app’s cache 
didn’t work, but a complete removal of all the 
data for the app did the trick. 

Cue a happy farmer who’s now able to work 
out where his herd is and, more importantly, 
when it’s due for ‘bulling’.

You can see that my stay here is not going to 
waste as this ‘city boy’ is picking up the odd bit 
of farming terminology here and there! C
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