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Figure 2: The bus cross cutting concern 
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Figure 3: The clock tree and scan chain concerns cutting across the 

component concerns 
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3 My favourite definition of AOP is that aspects are a state of mind.  Why?  Because aspects are 
really just a way of thinking about the functionality in your code.  You don’t actually need 
language support to think in aspects, which e demonstrates admirably by not having an aspect 
keyword.  Aspect Oriented languages do have some language features to help implement 
aspects, but you can do most of it with OOP design patterns if you are really keen [4]. 
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Figure 4: The code structure with all concerns 
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Figure 5: Handling aspects in an HDL 
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3 Why do I need aspects? What’s wrong with 
cross cutting concerns? 
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Figure 6: Showing the code scattering and code tangling in Figure 4 
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4 Surely OOP doesn’t have any problems? 
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4 e doesn’t have a �����  type.  Instead, it has structs and units which from a software point of 
view are classes.  There are differences between them, such as when they can be created, 
whether or not they can control objections, if they can have hdl_paths, etc, but these are 
unimportant for this book, so I will refer to both units and structs as classes 
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Figure 7: Good and bad choices of dominant concerns 
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Figure 8: Using the SDIO testbench as the dominant concern 
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Figure 9: Structuring your code when protocol is the dominant concern 
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Figure 10: Structuring your code when testbench components are the 

dominant concern 



 
 

 
Rel_1.0: 21-JUNE-2006 

Copyright © David Robinson 2006, all rights reserved  
 

24 

'�� ��
����8� ���� ����
� ���	������� ����� ����� 
		��
�� � 
�
� ���
��� ��������

�����
����8� ��������8�����
�� 
�� ���8� ��������� 
�
� �� ��
��� ��7����������
���

��� ���� 	���������� � ����� ����� 
����� ���� ��� 
�� ����� � ��
	���
����� ��� ����

	��������� 
�
� ��� ���� ���������� ���	�������� � >��� �� 8� ����� �������� ��� 	����

���
	���
����� ��� � ��������� 9B������ &&:�� � 6��� ����� 
��� ���� 	���������

�����
	���
��
8� ���� ��� 
��� ���� ���������� ���	������ �� � ������ ��� ��� �������

������
�����
�����
	���
����� ���������
����8��
�8� �������������� 2��

Signal DriverSignal Driver

SD-NSD-N

Signal drivingSignal driving

Signal DriverSignal Driver

SD-WSD-W

Signal drivingSignal driving

Signal DriverSignal Driver

SPISPI

Signal drivingSignal driving

MonitorMonitor

SD-NSD-N

MonitoringMonitoring

MonitorMonitor

SD-WSD-W

MonitoringMonitoring

MonitorMonitor

SPISPI

MonitoringMonitoring

CheckerChecker

SD-NSD-N

CheckingChecking

CheckerChecker

SD-WSD-W

CheckingChecking

CheckerChecker

SPISPI

CheckingChecking

... and also for the 
coverage and stimuli 
generator

�

Figure 11: A compromise for when testbench components are the dominant 

concern 
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5 You may think that there’s no need to encapsulate all monitors in the testbench, but that’s 
probably because it’s never really been plausible to do this without AOP.  Now it is a plausible 
thing to do, you might see some benefit to it.  For instance, all monitors can be easily isolated 
and reviewed to check performance or logging 
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Figure 12: The ideal encapsulation of signal connections 
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Figure 13: The encapsulation of the SD-N protocol  

D
���00��	�
�����������
�����
�
������������	������ �����
���������
������

���
������������
����
�������



 
 

 
Rel_1.0: 21-JUNE-2006 

Copyright © David Robinson 2006, all rights reserved  
 

28 

5 Why does AOP help? 
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6 A ������ , or class member, is a property or a method in a class.  It’s used to describe 
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7 Defining these as join points stretches the commonly understood definition a bit because 
coverage groups, coverage items and events aren’t part of the program’s flow of execution.  
However, advice is really a behaviour modifier, and you can statically alter the behaviour of 
coverage groups, coverage items and events in e. 
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8 This means you’ll want to write your code using as many methods as you can.  This is now 
generally accepted [13] as good practice even without AOP 
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Figure 14: The scattering and tangling problem 
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Figure 15: How aspects remove the scattering and tangling problem 
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9 The ������  is the tool that integrates the aspects with the objects.  Conceptually, it acts like a 
pre-processor that takes the class, physically adds all introductions to the class definition, and 
inserts the advice code into the join points.  In reality, the Specman tool that processes and 
executes e does not have a pre-processing weaver because it can compile most of the e code 
and still apply extensions to it at run time by loading an interpreted e file [10].  This is a technical 
issue that is fairly unimportant.  It helps to imagine it has a weaver.  It is a good lie. 
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6 Theory vs. real life - what else is AOP good 
for? 
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10 If you use conditional AOP then you also have to do a runtime analysis, but all the information 
you need to work out what will get called is stored in the class’s determinant fields, so it’s not 
really an issue.  Yes, I know I haven’t defined conditional AOP yet, but the index is your friend. 
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11 You can use your revision control software to step back to an old version or to create a 
branch for your changes, but few people seem to do this. 
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7 What are aspects - part II? 
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