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Figure 1. Processor node modified to implement 
Coarse-Grain Coherence. A Region Coherence 
Array is added, and the network interface may 
need modification to send requests directly to the 
memory controller. 
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Figure 2. Unnecessary broadcasts in a four-
processor system. From 15% to 94% of requests 
could have been handled without a broadcast. 
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Figure 3. State transition diagrams for requests 
made by the processor for a given external re-
gion state. 
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Figure 4. State transition diagrams for processor 
requests that upgrade the region state. 
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Figure 5. State transition diagrams for external 
requests. 
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Figure 6. Memory request latency. 
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Figure 7. Effectiveness of Coarse-Grain Coherence Tracking for avoiding unnecessary broadcasts and 
eliminating unnecessary external requests in a four-processor system. The leftmost bar for each 
benchmark shows the requests for which broadcasts are unnecessary (from Figure 2), and the adjacent 
bars show the percentage avoided for each region size. 
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There is only a 1% difference in the average run time reduction for these workloads. 

,
�
�*���������%�����
!������

�
:%� ��"���	
� ����	��&��� ��� &���"������� ���
�&�
��%� ��� �
���

�������"�� �	� ��
���� +E�� ���� 	��&��� ��� &���"������ ����

�����"�"���	
������	�������	������������
������	����"���"�"�

&%� ���� 	��&��� ��� �%�
��� ���� &���� ���� &���
�	��� �	"� ����

"���
	������4+,:���
��	����	"�����	�������������
��	���

&������&���"����������+EE�EEE��%�
������
����+E��
���������

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


��
���� 	��&��� ��� &���"������ �&�����"� ���� �	%� +EE�EEE�

�%�
�� �	�����
�� :���� ���� �����
�� �	"� ����� &�	"��"��� ���

)������	��� ��� ���� �%���������� &��	� ��"���"� ��� 
���� ���	�
��
�� ����� ��� ���� &���
�	��� ���	��"�	��

%�� ���� &�	��������

���"����������������������
�����&�	"��"�����)������	�������

�
��� ������ ����� ����� ��
	�����	�
%� &�	����� ����� �������

����	�������	���������	
��'	"�� ������������&���"������ ���


��������������&�	�������"������������(������	�������
���

&��	
����������

�

�

�>��

<���

�>��

����

=>��

�
	


��



��

���
	


���
�


�

����
��
��

��
��

��



����
��
��

��
�

����
�
�

��

���
��

���
��

���
��

�
�	


�
�


�
��

�

�
�
�
�

�
�
�
��
�

!D
��O
%���
E��
 !D
��O
%�M%>���%

O�?�� �
�;%���
E��
 �
�;%�M%>���%

O�?��

�>=<

���<

=<�>

���<

Figure 10: Average and peak broadcast traffic for the baseline and 512B regions. The highest average 
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