Explanation: So far we have worked with one-dimensional arrays.  But we can have multi-dimensional arrays, which store data according to a certain grid or map.  We will also learn how to pass arrays to functions (these are called parameter arrays).

An example of a multi-dimensional array can be seen in this example:

Dim intNumber(1, 2) As Integer

This would declare an array that has 6 elements (2 X 3 = 6).  Remember that we start at 0 in an array unless you specify option base 1.  As the previous example of arrays showed us, we think of a one-dimensional array like this:

A one-dimensional array with three elements could look like this:

Computer(0) = Apple

Computer(1) = IBM

Computer(2) = Sun

Now if we make the one dimensional array Computer(2) into a array with 6 elements we can do this:

Dim strComputer(1, 2) As String

The one-dimensional array had only one thing that it stored about the computer…in our case it was the name of the computer.  Now with a multi-dimensional array we can think of our array of storing the brand and a description of the cost:

Computer(0,1) = Apple

Computer(0,2) = IBM

Computer(0,3) = Sun

Computer(1,1) = Cheap

Computer(1,2) = Moderate

Computer(1,3) = Expensive

Think of a table named computer with two columns like this:

0
1

1 Apple
Cheap

2   IBM
Moderate

3    Sun  
Expensive

Note:  When you want to figure out how sloppy you are allocating memory or if you are just bored, this is how you can calculate how much memory you are taking up:

Number of elements X (xAmount of bytes…depending on data type) = Total bytes used.

Now we will turn our focus to parameter arrays. Two important things to note about parameter arrays is that they must be of type variant (memory hogs), and they must be the last argument in the function or subroutine.

First, note that the array is of type variant, and that it is the only argument.  Since the array is type variant, we set varValue As Variant.  The second line is very important:

Dim aValues (100) as Variant

For Each varValue In aValues

  dblTotal = dblTotal + varValue

Next

What this does is say that for each element (varValue) in the array (aValues) add it to total dblTotal.  The last line computes the average:

Avge = dblTotal / (Ubound(aValues) + 1)

What Ubound does is takes the upperbound of the values, which is the same as the number of elements (the one is added since we start at base 0).

Example:  Create a table called tblStudent.  Make the first field a PK with autonumber for the ID.  Then make a field called Student, and finally a field called Major.  Fill in 5 records for this table.  Create a module called DynamicArrayWork.  Inside this module, create a subroutine called FieldsAndRows.  Copy this code into the sub:

Dim varValues As Variant

Dim rec As DAO.Recordset

Dim intRowCount As Integer

Dim intFieldCount As Integer

Set rec = CurrentDb.OpenRecordset(“tblStudent”)

varValues = rec.GetRows(10)

rec.Close

intFieldCount = Ubound(varValues,1)

intRowCount = Ubound(varValues,2)

Debug.Print “Number of Fields: “ & intFieldCount

Debug.Print “Number of Rows: “ & intRowCount

Run FieldsAndRows in the immediate window.  This tells you how many records and how many fields are in the table.  Note that this program makes use of the GetRows method.  This lets us copy a specified number of records into an array.  Note that we did not declare an array.  Well this is one of the functions of the GetRows method.  Takes the Variable varValues and changes it into a two-dimensional array when the GetRows method is called.

When we say Ubound(varValues,1) this gives us a 2.

We all know that this is really a 3 because of option base 0.  This tells us how many fields are in the array…remember that we have PK, Name, and Major…3 fields.

Next, we said that Ubount(varValues,2) give us a 4.

We all know that this is really a 5 because we have option base 0.  This tells us how many rows are in the array…remember that we entered 5 records.  Note that we said:

rec.GetRows(10) 

Since we only have 5 records it only gets us 5.  If we were to say:

rec.GetRows(2)

Then we would only get back 2 records since we specifiy how many records we want.  So when you are programming you might want to figure out how many records there are first, then store that number into an integer then set the GetRows method…like so:

intNumOfRecs = rec.RecordCount

rec.GetRows(intNumOfRecs)

Application:  Well you may ask yourself why you are learning this…so think of the Internet or networks as one good reason.  Say that you are collecting data from a database on a server and you just want to use recordset programming.  Well then you are probably fine for a small amount of data, but if you constantly are bombarding connections to the server to get large amounts of data via recordsets then you can cause some lag…especially if it is an NT server.  It would be much easier to make one connection, get your data, and store it in a local recordset.  It is the equivalent of having your own table on your computer.

Is it an array?  There are three ways to tell:

· IsArray

· VarType

· TypeName

By Value Arguments:  Previously we have passed arguments by reference, which means that we are passing a reference to where the variable is in memory…not the actual variable itself.  When we do this, the actual variable value is changed.  However if our goal is to keep the value of the variable, then we pass it by value.  Here is a quick example.  Create a new module called ByValExample.  In the module create a subroutine called Adder.  Make Adder accept an argument called intNumber (of type integer).  Then the code should say intNumber = intNumber + 1…so the final result should look like this:

Sub Adder(intNumber As Integer)

  IntNumber = intNumber + 1

End Sub

Now create a new subroutine called 333k.  Add the following code:

Dim intToBeAdded As Integer

intToBeAdded = 10

Debug.Print “Before: “ & intToBeAdded

Adder(intToBeAdded)

Debug.Print “After: “ & intToBeAdded

Now run 333k in the immediate window.  You should get 10, then an 11.  This shows that intToBeAdded has changed in value.  Now change the subroutine Adder to have this for the first line:

Sub Adder(ByVal intNumber As Integer)

Then run 333k again.  Notice that the number stays the same.  This is because Adder only gets the value of what intToBeAdded is, it does not get where the location of intToBeAdded is in memory, therefore it stays untouched.

More on Arrays:
Some people have a little bit more trouble with multidimensional arrays than others do.  This section just gives a further explanation of 2-dimensional arrays.  Think of a one dimensional array just like one row in an Access table.  Lets say the Primary Key is our array.  Then we would have an array of primary keys.

Example:

Create a table called tblWorkers.  For now just make the table have two fields.  Call the first field PK and make it a primary key auto number.  Make the second field ‘Hours’ a number field.  Enter in 5 records with different hours each employee worked during the week.

Step1

For now we are not concerned with the hours, just the PK, which identifies the employee.

Now we are just going to populate the array as a one-dimensional array.  Create a new subroutine called Workers and put the following code into this first example:

Dim varValues As Variant

Dim rec As Recordset

Dim i As Integer

Set rec = CurrentDb.OpenRecordset("tblWorkers")

i = rec.RecordCount

varValues = rec.GetRows(i)

First we just declare variables, then we set rec equal to tblWorkers.  Then, i is the number of records in the database.  So if you put 5 records in, then i is 5.  Next we initialize the array to be multi-dimensional.  Remember that in the above example we said that when we declare a multi-dimensional array we would do something like varValues(1,2).  Remember that we said that the GetRows method initializes an array to be multi-dimensional.  Next, add this code:

For intRecords = LBound(varValues, 2) To UBound(varValues, 2)

    Debug.Print varValues(0, intRecords)

Next 

All we are going to do now, is to print the Primary Key of each employee.  IntRecords is initialized to the lowest(first) element of the array (which is 0).  It will keep printing values until the last record of the array is reached (which is 4).  So here is how the records are stored for the primary key (it is actually just like the table).  Try to use this matrix to help you.

Lbound(varValues,2)


	1

	2

	3

	4

	5


Ubound(varValues,2)

Next, when we look at just the PK of varValues, think of each element like this:

varValues(0,0) varValues(0,1) varValues(0,2) varValues(0,3) varValues(0,4)

	1

	2

	3

	4

	5


Step2

Now that we have looked at just one dimension of the multi-dimensional array, lets look at the second part of the picture.

Copy the same code as above up until the For Loop.  Replace the code with these For loops:

For intFields = LBound(varValues, 1) To UBound(varValues, 1)

    For intRecords = LBound(varValues, 2) To UBound(varValues, 2)

      Debug.Print varValues(intFields, intRecords)

    Next

  Next

We recognize that the inner for loop is the same as the one we used above.  All it does is go from the last first element in the array (LBound) to the last element in the array (UBound).  Previously all we got was the employee’s ID, but now we want the hours as well, so after we print all of the employee ID’s, we then move to the hours…which is in the second element of the array.  

For intFileds = Lbound(varValues,1) To UBound(varValues,1)

Next

This just starts at the first “field” and goes to the last field.   Use this matrix to help you understand.

LBound(varValues,1)


	1
	20

	2
	30

	3
	50

	4
	10

	5
	40


UBound(varValues,1)

NOTE that the arrows are pointing at the fields, not the individual records (1 and 40).  If there were three fields in the table then it would look like this:

LBound(varValues,1)


	1
	20
	$20.00

	2
	30
	$85.50

	3
	50
	$20.00

	4
	10
	$50.00

	5
	40
	$100.00



UBound(varValues,1)

Step3

Add another field to the table called Wage.  Make it type currency and fill in some wages.  Now calculate each employee’s weekly wage, and print it to screen after his or her ID.  Your output should look like this:

Workers

ID:1: $400.00

ID:2: $2,565.00

ID:3: $200.00

ID:4: $2,500.00

ID:5: $4,000.00

Here is a hint.  Just use one for loop that goes through each record.

Exercise

Step1

Create a table (“tblNumbers”) with 4 fields, and 10 records.  Create a subroutine called Largest.  Then get the largest number for each row.  For example.  If 2 records in the table look like this:

	10
	20
	30
	40

	100
	39
	33
	22


Then the largest number for row 1 should be: 40

The largest number for row 2 should be: 100

First you need to use the GetRows method to initialize the array.

Second you need to use a variable called intHolder to hold the largest value while you loop through each record and print out the largest value. 

Use should use 2 For loops (not one) to get the largest value from each row.  Once the total is output to the screen, intHolder can be utilized for the next row.

Step2

Now get the largest number for each column.  Use the same steps as above.  If there are only two records in the table like this:

	10
	20
	30
	40

	100
	39
	33
	22


The largest value for field 1 is 100

The largest value for field 2 is 39

The largest value for field 3 is 33

…

Email me with any questions: tfad@mail.utexas.edu
