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Advanced Computer Systems 
Architecture

Chip-Multiprocessors: 
Applications and Architectures

����� ���	��

��
�������������
���� � � 
!��"$#&%('

Plan for Today

)+*-,., �0/ , �1% 23% , ��4
57698�8;:=<�>�?A@1B�CEDF>HGAIKJHLNM�OQP�RSL�@�I�JUT

)WV /X%�4Y�Z��� , 4
)\[ ��]^�_'A`a4S]0��4!�(/X4!4b��� ,



2

Data Flow
���������
	��
�

������������������� �!��"�#$#%���'&)(�#%� *+#$,�-.��/��0��"�&1��� �32��4&1�5,6(�#%�'����7%78��#
�9#:*+,����<;0,�&1�=���>&
��,�&?,�@<@=�A2�7B,��C�4�!7$&D#E"9�F&1���9�5&G�>�8/H����"�&:�6,07I7%�����
,07B�<&:7��9(!��#$,��!J�7B,�#%�K,��
,��<@=,�L�@��

�NM$�O������&1#$,07$&)&:�P&D�!�Q�<-�('@<�=�0J578��#$�<,�@���/H����"�&1���9�C�'R)&1#$,0J �4&1��� �',�@
����-5(9"H&:��7

�TSNUWVYX6	��+X%�[Z:\1U)]_^�`YU�^�Uba��caIXYVQd�Ve� 	fa��0]g^�`YUbh?`Y�cijij�ka�h
\G�ca�h'dl�mhn�9Vo	��ApqU��
	rUWZsVe� `%�
�m\qt��mh'h?�Ah?�

�vu�Z%UI`8iw�A\qiwUI	��m\
�ka�hxX%� y+�IaI�Dz�dl� {)t���V��
	rU�aj^��cX|`8�?a��cX�Ve{
�kaKVY^I�D`Y� 	}X$���9Ve���
	��
�9Vo�ca�	~y �cajt��Pd�V��
	fX%Uj	q� `8�=pl�
Z|UI`8iw�m\q^�`YU�^�� `8X��D��V�UWZ�V8dly+��V8�!V�X%�+i�V

Sample Data Flow Program
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Elementary Processor
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Basic Data Flow Program

Basic Processor
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Basic Processor 
with Memory Hierarchy
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Cell Block Structure
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Tomasulo’s Algorithm

Brief Perspective
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Intellectual Digestion
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Difficulties
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Data Flow vs. Slow Mem and 
Fast I/O
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Threads and Data Flow
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Assignment
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