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VM with Caches
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Physical Address is in the Cache

Scenario #1
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The devil is in the details!
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4-bit Virtual Address
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Total Number of Physical Pages = 2
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Physical Page Size = 4 bytes
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Virtual Page Size = Physical Page Size = 4 bytes
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Virtual Page Offset (VPO) = Physical Page Offset (PPO)

Page Offset
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Address Translation
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Copy
Translation
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Accessing the TLB
Virtual Page Number (VPN)
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Physical Page Number 
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Accessing the Cache

Cache Block OffsetCache Set IndexCache Tag



Accessing the Cache
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Accessing the Cache
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Physical Address (PA)
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End-to-end Address Translation
1. The memory is byte addressable

2. Memory accesses are to 1-byte words (not 4-byte words)

3. Virtual addresses are 14 bits wide (n = 14)

4. Physical addresses are 12 bits wide (m = 12)

5. The page size is 64 bytes (P = 64)

6. The TLB is 4-way set associative with 16 total entries

7. The L1 d-cache is physically addressed and direct mapped, with a 4-byte line 

size and 16 total sets.



In-class Worksheet!


