
��� ����� � 	
������������

������������� �!�"�!#%$&�'� ��(')��*�'�,+.-��/�10 #2$43�5768#%9&9:�;6<5�0 �=0 #>+?�1@&ACB4('6D('683��E(�5FB4�G+D�EHI#23J#K0 (�HL�;�'�M�
N ('�POJ�'�"3�#>+Q57��HRB43�('HI�;�'��� S4#%6<6<(TOJ�'�U@

C.P.U.

SRAM One Access per Cycle

Several Cycles per Access

Several Accesses per Cycle

DRAM

Typical Access

Hard Disk Many Cycles per Access

C

M

VM

Registers

Cache

Main Memory

Virtual Memory

Type of Storage
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C.P.U.

SC

M
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DCIC

C.P.U.

Data
Cache

Instruction
Cache
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C.P.U.

IC DCIC

SC
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I PF
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I PF

SC

C.P.U.

IC DC

C.P.U.

SC

DCICDC

SC

I PF

M

I PF

C.P.U.

DCIC

I PF

SC

I PF

C.P.U.

IC DCIC

SC

M

DMA Controller

I/O
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