EXCEL VBA for Non-Programmers

LESSON 5 – Variable types 
Introduction

In the previous lesson, you have been introduced to the concept of “variables” – a place in computer memory that can store certain data. The usage of variables is a must in any computer language – and Visual Basic for Applications is not an exception.

However, it must be noted that not all variables are the same – there are different variable types – storing different types of data. In this lesson we will overview basic variable types in VBA for Excel – or as they are called “Data types”
Variable types
There are numerous data types in Excel VBA - we will overview the most common ones.

The easiest (for understanding) data type is “Integer”. This data type can store an integers between negative limit of -32768 and positive maximum of 32767. Remember, integer has no decimal points, so if you divide 5/3 as integer it will return 2 (rounded to the closest integer). If you require numbers outside the limits, you should use the “Long” variable type. To assign a value to integer, just type the integer that is to be stored in it: myint = 5.You can also assign a value as a result of certain calculation: myint = 5*15 will store assign the value 75 to myint.
If you wish to have a floating-point numbers you should use “single” data type. Its range is very big (from -1038 to 1038) and it can have up to 45 decimal places. If you require numbers bigger or smaller than that (or more decimal places) you should use the “Double” data type. To assign value to single write something like: mysingle = 4/5. This will assign 0.8 to mysignle variable.
There is also a “Boolean” data type. It can store only 2 values – True or False. It can be used for setting certain property or checking a condition. Example: alldatagathered = true
String is another very useful variable type. It contains text. There can be a variable-length string ((the length of the text is practically infinite) and a fixed length string (the maximum length of a text is predefined). To assign variable a value use double commas: welcomestring = “Hello! This is me!”
One more variable type that should be of use to you in your Excel VBA programming is “Date”. The Date can store date and time. To assign a value use number sign symbol: finishdate = #12/31/2011#, startdate = #1 Jan 2001#.
Declaring variables
Although not necessarily required in VBA, it is a good practice to “declare” your variables. This will let the program now that you are about to use certain variables – to memory allocation is done right at the start of the program. Thus, we will now set the declaration “obligation” to must:

In your VB editor screen, go to Main Menu -> Tools -> Options and check the “Require Variable Declaration” checkbox:
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To declare variables that will be used in your macro (Sub), use the “Dim” command. 
(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)
ADVANCED USER READING
Actually, there are more ways to declare variables. You can use Private statement for declaring variables that will be stored only locally (in the specified function). You can also use Static statement for very useful declaration of a variable that will be local for a function, but will its value be saved when the function (Sub) finishes. For instance if you type this code:
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Option Explicit

Sub increase()
Static y As Integer
v=y+1

£nd Sub

'Dim 2 As Single 'Integer
'Dim c As Date

'Dim str As String * 10

'str = "Hello, This is a string with only 10 chars...”
tas1s /s

'b = Cpate(a)
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The value of y will increase by 1 each time you run the sub.

There is also Public declaration statement – making the variable available anywhere in your project. This means that this is a variable available for ALL your forms and modules. This is not advisable, as it may lead to confusion when working across modules and forms.

(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)(!)

Example:
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Option Explicit
Din birthday As Date
Din anystring As String

Sub declarationonly()
Din numberl As Integer, number? As Integer
Din number10, numberll As Single

Din tensympolstring As String * 10

£nd Sub

'Dim 2 As Single 'Integer
'Dim c As Date

'Dim str As String * 10

tas1s /s

'b = Cpate(a)

© = $12/31/1980%

'End Sub

'str = "Hello, This is a string with only 10 chars.





Note the “Option Explicit” line – this is the indication that all variables should be declared. 
In the example, the “birthday” and “anystring” variables are “global” variables, meaning they could be accessed by any macro in the module. On the other hand, “number1”, “number2”, “number10”, “number11” and “tensymbolstring” are “local” variables – available only in the Sub they are declared in (“declarationonnly”). The types of the variables are defined, but although “number1” and “number2” arte both integers, number10 is not! “number10” variable is declared, but has not type assigned. In this case, the variable type is considered as “variant” – and wil change according to data. This is not advisable as variant type variables require the most computer memory – so try to avoid them whenever possible. Let’s correct the code and add some operations to it:
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Option Explicit
Din birthday As Date
Din anystring As String

Sub daystobirchday ()

Din numberl As Integer, number? As Integer
Din number10 As Single, numberil As Single
Din tensympolstring As String * 10

Din today As Date

bircnday = Chate (Cells(1, 1).Value)
Coday = Date

numberl = DateDiff ("d", birthday, today)
Censymbolstring = "You aze " & memberd & " days ola!”
mumbezi0 = mumpesi / 12

mumpezii = mamperi / 365

Cells(1, 2).Value = tensympolstring

£nd Sub

Cells(2, 2).Value = "That's approximately " & numberl0 & " months.

. 0r " & numberll & "years

Sub birchweekday ()

Din numberl As Integer
Din day As Integer

birthday = Chate (Cells(1, 1).Value)
day = Weekday (birchday)

anystring = "You were born on " & WeekdayName (day)
Cells(2, 1).Value = anystring

£nd Sub
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Let’s see what this macro does.

It declares 2 global and 6 local variables (note that the string is limited to a fixed-length of 10 symbols)
Get’s birthday date from cell(1,1) – “A1” cell. The “CDate” method is used to ensure the data will be in correct format. If the user uses a number it will be converted to date (starting with 1/1/1900 as 1).

Then a variable “today” is assigned a value of Date. DO NOT CONFUSE this with “Date” data type. The word Date used outside Dim statement means today’s date (as stored in computer system). Similarly, “Time”is the current system time.

In the next row “number1” variable is assigned a value. The value is achieved by using the DateDiff function – providing the difference between 2 dates. The “d” defines a setting for difference format. It can also be “yyyy”, “q”, “m” , “ww” – for years, quarters, moths, weeks accordingly.
Next the fixed-length string is assigned a value, using some text and “number1” variable.

“number10” and “number11” values are set by math operations on number1. Obviously, those are months and years.

In the last stage of the programs, data is entered into Excel worksheet - using either a variable content or a new string.

Let’s enter the birthday in cell “A1” and run the program. :
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Everything is fine, except… the data in cell “B1” is truncated… Of course! We had a fixed-size string of 10 symbols. We should change it. Also we don’t need too many decimal symbols. Let’s round our values:
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Option Explicit
Din birthday As Date
Din anystring As String

Sub daystobirchday ()

Din numberl As Integer, number? As Integer
Din number10 As Single, numberil As Single
Din tensymbolstring As String

Din today As Date

birthday = CDate (Cells(1, 1).Value)
today = Date

numberl = DateDiff ("d", birthday, today)
tensymbolstring = "You are " & numberl & " days old!"
number10 = Round (number1 / 12, 1)

numberil = Round (numberl / 365, 2)

Cells(1, 2).Value = tensympolstring

£nd Sub

Cells(2, 2).Value = "That's approximately " & numberl0 & " months.

. 0r " & numberll & "years

Sub birchweekday ()

Din numberl As Integer
Din day As Integer

birthday = Chate (Cells(1, 1).Value)
day = Weekday (birchday)

anystring = "You were born on " & WeekdayName (day)
Cells(2, 1).Value = anystring

£nd Sub
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Run the program again:
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Now, let’s create a macro that will determine what day of the week is in cell “A1”. To do that we will use already created global variables “birthday” and “anystring” (no need to declare those) – and define some new ones. We should create a new sub, so the code will look like this:
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Option Explicit
Din birthday As Date
Din anystring As String

Sub daystobirchday ()

Din numberl As Integer, number? As Integer
Din number10 As Single, numberil As Single
Din tensymbolstring As String

Din today As Date

birthday = CDate (Cells(1, 1).Value)
today = Date

numberl = DateDiff ("d", birthday, today)
tensymbolstring = "You are " & numberl & " days old!"
number10 = Round (number1 / 12, 1)

numberil = Round (numberl / 365, 2)

Cells(1, 2).Value = tensympolstring

£nd Sub

Cells(2, 2).Value = "That's approximately " & numberi0 & " months... Or " & numberll & " years.

Sub birchweekday ()

Din numberl As Integer, day As Integer

birthday = Chate (Cells(1, 1).Value)

day = Weekday (birchday)

anystring = "You were born on " & WeekdayName (day)

Cells(2, 1).Value = anystring

£nd Sub

([ E—





Note – we are within the same module – sop the “Option Explicit” line is still relevant, requiring variable definition.   Also important – we use “number1” once again. But since it is a LOCAL variable (stored and accessed only within the sub) it has NOTHING TO DO with “number1” of the first macro. 
Now, let’s determine which day of the week is “birthday”. Remember, Weekday property of date is the same as weekday function in Excel – returning a numerical value. 

After that we will use a “weekdayname” property to acquire the day in text format and assign it to cells “A2”:
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Option Explicit
Din birthday As Date
Din anystring As String

Sub daystobirchday ()

Din numberl As Integer, number? As Integer
Din number10 As Single, numberil As Single
Din tensymbolstring As String

Din today As Date

birthday = CDate (Cells(1, 1).Value)
today = Date

numberl = DateDiff ("d", birthday, today)
tensymbolstring = "You are " & numberl & " days old!"
number10 = Round (number1 / 12, 1)

numberil = Round (numberl / 365, 2)

Cells(1, 2).Value = tensympolstring

£nd Sub

Cells(2, 2).Value = "That's approximately " & numberi0 & " months... Or " & numberll & " years.

Sub birchweekday ()

Din numberl As Integer, day As Integer

birthday = Chate (Cells(1, 1).Value)

day = Weekday (birchday)

anystring = "You were born on " & WeekdayName (day)

Cells(2, 1).Value = anystring

£nd Sub
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Test the macro – and check on what day you were born:
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Summary points:
· Variables are used for storing data and accessing it.

· There are different types of values, defining the type of data stored – for example:
· Integer, Long
· Single, Double,

· Boolean

· String, fixed-length string

· Date

· Variant

· Although not obligatory, it is good practice to declare variables within the code using the Dim statement. This way you can avoid typing mistakes. “Option Explicit” line indicates that all variables should be declared. 

· Variables without type set will be assigned “variant” type.

· There are global and local variables. Local variables are intended for in-sub use, whereas global variables can be accessed by any sub inside the module.
· New commands learned:

· Option Explicit

· Dim
· DateDiff
· Date (current Date, not the varable type!)

· New methods used:

· Cdate (of certain data/variable) 

· Weekday (of Date)

· Weekdayname (of Integer 1-7)
· Round (of Single, Double)

Exercises:
1) In Worksheet 2 of the attached workbook, fill in the dates for current year notable days in second row. 

a. Create a macro that calculates the number of days to each of the holidays and puts the result in the 3rd row. You should construct 1 macro that will store data below the specified date – ad run it 4 times.

b. Create a macro that finds the day of the week for the holidays and puts it in row 4 (2 rows below the date) 
2) The macro “daystobirthday”, actually, calculates the number of months and years in a wrong way – it omits the fact that there are leap years which have 366 days. Correct the program (using the DateDiff (“m”, startdate ,enddate) and DateDiff(“yyyy”, startdate, enddate) commands. 

3) Answer what will be the stored in the myvar variable in each of the examples:

Dim myvar as integer, sng1 as single, sng2 as single

myvar = 12

sng1 = myvar/3

sng2 = myvar + 5

myvar = sng1+sng2

Dim myvar as integer, sng1 as single, sng2 as single

Myvar = 12

sng1 = myvar/5

sng2 = myvar/2

myvar = sng1/sng2

Dim myvar as string*15, str1 as string, dt1 as date

str1 = “Hello to everyone! ”

dt1 = #1/1/1900#

myvar = str1 & dt1

4) In worksheet 3 of the attached workbook there are some dates that mistakenly were set as numbers. Create a macro that will convert the number to date (for the active cell) and put it in the adjacent column (remember, your macro should be independent of the cell address!). 
