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A brief introduction to Test Driven Development  

using Microsoft Excel and VBA 
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2 First test and testing environment 
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Public Function i2r(i As Integer) 
Application.Volatile – don’t forget to add this! 
 
End Function 
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 A B C 
1 Integer  Roman  i2r  
2 1 I 0 
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Public Function i2r(i As Integer) As String 
Application.Volatile 
 
i2r = "I" 
 
End Function 
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2 1 I I 
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3 Visual Feedback 
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 A B C D 
1 Integer  Roman  i2r  pass/fail  
2 1 I I pass 
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4 Passing my 2 nd test 
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 A B C D 
1 Integer  Roman  i2r  pass/fail  
2 1 I I pass 
3 2 II I fail 
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Public Function i2r(i As Integer) As String 
 
If i = 1 Then 
    i2r = "I 
Else 
    i2r = "II 
End If 
 
End Function 
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 A B C D 
1 Integer  Roman  i2r  pass/fail  
2 1 I I pass 
3 2 II II pass 
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5 A few more tests, but no Refactoring. 
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Public Function i2r(i As Integer) As String 
 
If i = 1 Then 
    i2r = "I" 
ElseIf i = 2 Then 
    i2r = "II" 
ElseIf i = 3 Then 
    i2r = "III" 
ElseIf i = 4 Then 
    i2r = "IV" 
ElseIf i = 5 Then 
    i2r = "V" 
ElseIf i = 6 Then 
    i2r = "VI" 
ElseIf i = 7 Then 
    i2r = "VII" 
ElseIf i = 8 Then 
    i2r = "VIII" 
End If 
 
End Function 
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6 Some Refactoring 
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Public Function i2r(i As Integer) As String 
 
If i = 4 Then 
    i2r = "IV" 
ElseIf i = 5 Then 
    i2r = "V" 
ElseIf i = 6 Then 
    i2r = "VI" 
ElseIf i = 7 Then 
    i2r = "VII" 
ElseIf i = 8 Then 
    i2r = "VIII" 
End If 
 
If i = 1 Then 
    i2r = "I" 
ElseIf i = 2 Then 
    i2r = "II" 
ElseIf i = 3 Then 
    i2r = "III" 
End If 
 
End Function 
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 A B C D 
1 Integer  Roman  i2r  pass/fail  
2 1 I I pass 
3 2 II II pass 
4 3 III III pass 
5 4 IV IV pass 
6 5 V V pass 
7 6 VI VI pass 
8 7 VII VII pass 
9 8 VIII VIII pass 
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Public Function i2r(i As Integer) As String 
 
If i = 4 Then 
    i2r = "IV" 
ElseIf i = 5 Then 
    i2r = "V" 
ElseIf i = 6 Then 
    i2r = "VI" 
ElseIf i = 7 Then 
    i2r = "VII" 
ElseIf i = 8 Then 
    i2r = "VIII" 
End If 
 
i2r = "" 
While i < 3 And i > 0 
  i2r = i2r + "I" 
  i = i - 1 
End 
 
End Function 
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7 Ooops.  I’ve broken lots of tests. 
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 A B C D 
1 Integer  Roman  i2r  Pass/fail  
2 1 I I pass 
3 2 II II pass 
4 3 III  fail�
5 4 IV  fail�
6 5 V  fail�
7 6 VI  fail�
8 7 VII  fail�
9 8 VIII  fail�
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Public Function i2r(i As Integer) As String 
Application.Volatile 
 
i2r = "" 
 
If i = 4 Then 
    i2r = "IV" 
ElseIf i = 5 Then 
    i2r = "V" 
ElseIf i = 6 Then 
    i2r = "VI" 
ElseIf i = 7 Then 
    i2r = "VII" 
ElseIf i = 8 Then 
    i2r = "VIII" 
End If 
 
 
While i <= 3 And i > 0 
  i2r = i2r + "I" 
  i = i - 1 
Wend 
 
End Function 
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Public Function i2r(i As Integer) As String 
Application.Volatile 
 
i2r = "" 
 
If i = 4 Then 
    i2r = "IV" 
ElseIf i >= 5 Then 
    i2r = "V" 
    i = i - 5 
End If 
 
 
While i <= 3 And i > 0 
  i2r = i2r + "I" 
  i = i - 1 
Wend 
 
End Function 
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Public Function i2r(i As Integer) As String 
Application.Volatile 
 
i2r = "" 
 
If i = 4 Then 
    i2r = "IV" 
ElseIf i = 9 Then 
    i2r = "IX" 
ElseIf i = 10 Then 
    i2r = "X" 
ElseIf i >= 5 Then 
    i2r = "V" 
    i = i - 5 
End If 
 
While i <= 3 And i > 0 
  i2r = i2r + "I" 
  i = i - 1 
Wend 
 
End Function 
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Public Function i2r(i As Integer) As String 
Application.Volatile 
 
i2r = "" 
 
If i = 4 Then 
    i2r = "IV" 
ElseIf i = 9 Then 
    i2r = "IX" 
ElseIf i >= 10 Then 
    i2r = "X" 
    i = i - 10 
ElseIf i >= 5 Then 
    i2r = "V" 
    i = i - 5 
End If 
 
While i <= 3 And i > 0 
  i2r = i2r + "I" 
  i = i - 1 
Wend 
 
End Function 

�
·  $�������������
��$�
�������
��������	
�����$�
��%�� ��������	
����
·  $��  �
���	���5�4�#$$������
������$������������
�	� ��������,�� �����	���6�

4�#$$$��
·  $��  �
���	���I�4�#$1������
������?����	�����
����� ������������	
�������

�����
������"��
�����
��
�4��I��� �$� ���	
�����"�� �	���$�����������
����$�
����
����	���
�%���������B"����F�N�I(����$�������	� �
��
�4I��"������	��
���
������
�%���� ������
���������	��J��� �&������� �	��6�(�5��� ���

� ����$���	�"� �B"�����

�����	��"�	���0���������� 
��������"��������
���
����	��
	������

�
Public Function i2r(i As Integer) As String 
Application.Volatile 
 
i2r = "" 
 
If i = 9 Then 
    i2r = "IX" 
ElseIf i >= 10 Then 
    i2r = "X" 
    i = i - 10 
ElseIf i >= 5 Then 
    i2r = "V" 
    i = i - 5 
End If 
 
If i = 4 Then 
    i2r = i2r + "IV" 
End If 
 
While i <= 3 And i > 0 
  i2r = i2r + "I" 
  i = i - 1 
Wend 
 
End Function 
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Public Function i2r(i As Integer) As String 
Application.Volatile 
 
i2r = "" 
 
If i = 9 Then 
    i2r = "IX" 
ElseIf i >= 10 Then 
    i2r = "X" 
    i = i - 10 
End If 
 
If i >= 5 Then 
    i2r = "V" 
    i = i - 5 
End If 
 
If i = 4 Then 
    i2r = i2r + "IV" 
End If 
 
While i <= 3 And i > 0 
  i2r = i2r + "I" 
  i = i - 1 
Wend 
 
End Function 
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 A B C D 
1 Integer  Roman  i2r  pass/fail  
2 1 I I pass 
3 2 II II pass 
4 3 III III pass 
5 4 IV IV pass 
6 5 V V pass 
7 6 VI VI pass 
8 7 VII VII pass 
9 8 VIII VIII pass 
10 9 IX VIV fail 
11 10 X X pass 
12 11 XI XI pass 
13 12 XII XII pass 
14 13 XIII XIII pass 
15 14 XIV XIV pass 
16 15 XV V fail 
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Public Function i2r(i As Integer) As String 
Application.Volatile 
 
i2r = "" 
 
If i = 9 Then 
    i2r = "IX" 
    i = i - 9 
End If 
 
If i >= 10 Then 
    i2r = i2r + "X" 
    i = i - 10 
End If 
 
If i >= 5 Then 
    i2r = i2r + "V" 
    i = i - 5 
End If 
 
If i = 4 Then 
    i2r = i2r + "IV" 
End If 
 
While i <= 3 And i > 0 
  i2r = i2r + "I" 
  i = i - 1 
Wend 
 
End Function 
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Public Function i2r(i As Integer) As String 
Application.Volatile 
 
i2r = "" 
 
If i >= 10 Then 
    i2r = i2r + "X" 
    i = i - 10 
End If 
 
If i = 9 Then 
    i2r = i2r + "IX" 
    i = i - 9 
End If 
 
If i >= 5 Then 
    i2r = i2r + "V" 
    i = i - 5 
End If 
 
If i = 4 Then 
    i2r = i2r + "IV" 
End If 
 
While i <= 3 And i > 0 
  i2r = i2r + "I" 
  i = i - 1 
Wend 
 
End Function 
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Public Function i2r(i As Integer) As String 
Application.Volatile 
 
i2r = "" 
 
If i >= 10 Then 
    i2r = i2r + "X" 
    i = i - 10 
End If 
 
If i = 9 Then 
    i2r = i2r + "IX" 
    i = i - 9 
End If 
 
If i >= 5 Then 
    i2r = i2r + "V" 
    i = i - 5 
End If 
 
If i = 4 Then 
    i2r = i2r + "IV" 
    i = i - 4 
End If 
 
While i >= 1 
  i2r = i2r + "I" 
  i = i - 1 
Wend 
 
End Function 
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Public Function i2r(i As Integer) As String 
Application.Volatile 
 
i2r = "" 
 
If i >= 50 Then 
    i2r = i2r + "L" 
    i = i - 50 
End If 
 
 
If i >= 40 Then 
    i2r = i2r + "XL" 
    i = i - 40 
End If 
 
While i >= 10 
    i2r = i2r + "X" 
    i = i - 10 
Wend 
 
If i = 9 Then 
    i2r = i2r + "IX" 
    i = i - 9 
End If 
 
If i >= 5 Then 
    i2r = i2r + "V" 
    i = i - 5 
End If 
 
If i = 4 Then 
    i2r = i2r + "IV" 
    i = i - 4 
End If 
 
While i >= 1 
  i2r = i2r + "I" 
  i = i - 1 
Wend 
 
End Function 
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i2r = i2r + m(i, "I", 1) 
'While i >= 1 
'  i2r = i2r + "I" 
'  i = i - 1 
'Wend 
 
End Function 
 
Public Function m(ByRef i As Integer, ByVal RomanCh aracter As String, ByVal 
IntegerValue As Integer) As String 
While i >= IntegerValue 
    m = m + RomanCharacter 
    i = i - IntegerValue 
Wend 
End Function 
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Public Function i2r(i As Integer) As String 
Application.Volatile 
 
i2r = "" 
 
i2r = i2r + m(i, "L", 50) 
i2r = i2r + m(i, "Xl", 40) 
i2r = i2r + m(i, "X", 10) 
i2r = i2r + m(i, "IX", 9) 
i2r = i2r + m(i, "V", 5) 
i2r = i2r + m(i, "IV", 4) 
i2r = i2r + m(i, "I", 1) 
 
 
End Function 
 
Public Function m(ByRef i As Integer, ByVal RomanCh aracter As String, ByVal 
IntegerValue As Integer) As String 
While i >= IntegerValue 
    m = m + RomanCharacter 
    i = i - IntegerValue 
Wend 
End Function 
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Public Function i2r(i As Integer) As String 
Application.Volatile 
 
i2r =  m(i, "L", 50) +  

m(i, "XL", 40) +  
m(i, "X", 10) +  
m(i, "IX", 9) +  
m(i, "V", 5) +  
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m(i, "IV", 4) +  
m(i, "I", 1) 

 
End Function 
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