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The scalable architecture of Multiblock RAM Access Controller is proposed.
Controller is intended for performing conflict-free access of microprocessors to blocks
of shared memory. Main controller characteristics and its relation with parameters of
scaling are determined.
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��)&���� .� -'*��� # � !'�'� � � ,��,��'��3� ,��1 -�� � !�+� (�,�"�!��  $�)�2 !�!���3� !*'
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�7 �"���+�+����"'���"�����7�- *���!���'�"���4��� $�)�	
2 !�!���3�(�,�"�!��# �����15)��!�- -'�"�4����%�� ��7�;�%�����)&���"&�� ��"� !�+�"��"�!���
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)����"��� ���� F)t(k j ≤ � �� 4���  $�)�2 !�!���3� (�,�"�!� � � R	2 � $) ��� ,�-�3"��� # 

����15)��!�- -'�"�4����%��� ��!�%<�;j(t)=Tmin.
*�������	�� :) �� !�,'�'�*�!�)&� 2 � 4�"���3� "�� (�,���� !�  ���� - -'�"� 4���� - *'

(!'���"��&�"�)&���� � ���<.�� -�����,�-�3"���" -��(�2�)&���,� ���"�!���"&��7� $-'*�<"&�3
,� ,���� %� (��"���"%�,�-�3"�
����, !��� �� (�� ,'�� �� 4���� >� � �"� )'��- *'�  $� $�"�� >
(�,�"�!��" ���,�����)&� �"��(�,�"�!� F)t(k j ≤ �,'�', !�'��3��'�!�����<


���������� 9�# � F)t(k j > �� " � ��)&���"&� (�,�"�!� ,'�'!�#�<� ���"�4��� -'*�� �� �7

�' $+��� �  ���� "��"� 4���� ���  $�)�2 !�!���3� � *� 2 � � ��"� ! 2 � (�,�"�
� 	���)&��
,��1�3"�� ��)&���"&� (�,�"�!� !� �7� �'� � (! )3<� ,��1-�"�� � !��� " � �7� ��/ �-�<� ( !��5��
,���"� .� ,� � ,'�', !�'��3� ��2��) -� �7��C5�V@���� "�� !�� ��<�  $�)�2 !�!���3� ����%4�+
(�,�"�!�� �- -'�"��(����'��3�,'�', !�'��3


��)&���"&�� ��"� !�+�"��"�!���� $�)�2 !�!���3�(�,�"�!�TAj(t)��# �����15)��!�- -'�"
4����t�� �j	2 �$) ���,�-�3"��

9�# � F)t(k j > ��" � F)t(k)t(TA jj −= , (3)

" ���(�2�)&��1�4��� $�)�2 !�!���3�(�,�"�!� )(tTj ���- -'�"�4����%�� �R	2 �$) ���,�-�3"�

($�)&5�<"&�3����!')�4������)&� �"��� ��"� !�+�"��"�!�(��,'�� ��>�

∑
−

=
−+=

1F

0i
jminj )it(TAT)t(T  (4)

0����������
�
������	 kj�%��"����)&���"&�� ��"� !�+�"��"�!���� $�)�2 !�!���3�(�,�"�!
TAj�%��!�(��4�%"&�3�!�"���1�, �)�� !� �"��

1.  0)0t(k j =< , 0)0t(TA j =< ;

2. 9�# � 0)1t(k j =− �� " � � )1t(TA)t(V)1t(k)t(k jjjj −−+−= � ����5'

;1)1t(TA)t(V)1t(k)t(k jjjj −−−+−=

3. 9�# � F)t(k j > ��" � F)t(k)t(TA jj −= ������5'� 0)t(TA j = .

�)����������$%�	�&min=5

T 10 9 8 7 6 5 4 3 2 1 0

Vj(t) 0 0 1 4 0 0 1 4 3 0 1

kj(t) 1 2 3 4 1 2 3 6 3 0 1

TAj(t) 0 0 0 1 0 0 0 3 0 0 0

Tj(t) 5 6 6 6 5 8 8 8 5 5 5

����-�)&��1�4��� $�)�2 !�!���3��7�(�2�) -��'�(�)'*�"&�!�����)&� �"��$) ��!�,�-�3"�
��� ���)&����"���"����$) ��!�!�,'�'�*�!�)&� 2 �4�"���3�"��(�,������'�"�4��


��)&���"&� � ��"� !�+� "��"�!� ���  $�)�2 !�!���3� (�,�"�!� ;"�%�� !�(��4�<"&�3� 3�
-����-�)&�'�(��4'��3��'�'����)&� �"��� ��"� !�+�"��"�!� $�)�2 !�!���3�� *� 2 �(�$) ��!�
 ���)&��� ,��� ,'�', !�'����  �� 2 � �(� $) ��!� !�,'�'�*�!�)&� 2 � 4�"���3� "�� (�,���� ��5�
,� � !*�%"&� $�)�2 !�!�"����� ,�4'���(�,�"��

)t(TAmax)t(TA j
M...1j=

= .       (5)
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���, !��� �

∑
−

=
−+=

1F

0i
min )it(TAT)t(T                (6)

6�2�)&�����)&���"&�"��"�!�;"� 4���!���3�,��� $�)�2 !�!������7�, �)�� !���"&�(�,�"�!
(���'3��1�,'�� ��4�������+ �*'��3�!+����+�(�,�"�!�T′ �� ��!�%<

∑
−′

=
=

1T

0t

)t(TATA                   (7)

�7� � � $�2�" $) � ! .� ,�-�3"��� !� 3� -�� �'� !�� ���" !�<"&�3� �)2 ��"-� !�,'�'�*�	
!�)&� 2 � (�,���� "�� 4�"���3��  $�)�2 !�<� "�)&��� , " 4��� (�,�"��� �'� !�� ���" !�%4�� .+
��� ,�4'��3� 4�� ,'�'�"�� !��
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