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Advanced Computer Systems 
Architecture

Chip-Multiprocessors: 
Applications and Architectures
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Multiprocessors, Multicomputers
and the Intel IXP
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Implicit vs Explicit Parallelsim
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Parallelism
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Add  R1, R2, R3 #R1 hol ds r esul t
Add  R4, R5, R6 #R4 hol ds r esul t
Add  R7, R8, R9 #R7 hol ds r esul t

Dependences
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Add  R1, R2, R3 #R1 hol ds r esul t
Sub R4, R1, R5 #use of  R1
And R6, R1, R7 #use of  R1
Or R8, R1, R9 #use of  R1
Xor R10, R1, R11 #use of  R1
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Data Hazards

Forwarding
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Limits on Implicit Parallelism
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Opportunities for Explicit 
Parallelism
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f or  ( i =0;  i <1000;  i ++)
c[ i ]  = a[ i ]  + b[ i ] ;
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Multiprocessors
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Programmer’s Perspective
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Flynn’s Taxonomy (1966)
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(MIMD) Shared-memory vs
Message Passing
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Shared-Memory Multiprocessor

Distributed-Memory 
Multiprocessor
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Clusters: Google Floorplan

Rack Study
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Shared-Memory vs. Message 
Passing
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SMPs
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Multiple Processors on One Chip
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IXP2800 Logical Organization

Future Discussions
���������
	��
�������������������������! #"$���%���&��'(��)��
���*�+�

�-,��/.103254�	��6	7"$�8��'(��9:�;"< =�> ?�+�@�!�BAC�-,D�� (�E���F��"<�� =4

�G�����IH!	7"J�-,K�LA1�=	 �B�-,��M'( 

�ON/�F��"<�
 

P�Q�RTS!S�UWVYX[Z(\^]JX_RTV`Z?RFa-]ba

P�c�VY]ed(f-Z?RTVYV;d(Z=]�X[RTV!V;d^][g&RYfihWa

Pkj%f-RYZ(dla#a:mnj�fbRYZ(doa1apRYfBq�\=rYrYXsVTtvu�wCd(Z=xYVYX[y�UzdGa

P|{�}st~RYfiXs]�xYS€•TdlapX�t•V`\=V;•‚r;d?f�ƒ<RYf<S`\^V;Z?d>S`RY•Td„}[X…VTt



14

Assignment
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