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Quick review of last lecture 

• Cache Placement

– Direct Mapping

• Memory Address format

• Memory_size = Block_size * #_of_blocks 

– Fully associative mapping

• Memory Address format

• Cache replacement 

– N-way set associative mapping
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• Example 6.5: Suppose we are using 2-way set associative 
mapping with a byte-addressable main memory of 214

bytes and a cache with 16 blocks, where each block 
contains 8 bytes. 
– Cache has a total of 16 blocks, and each set has 2 blocks, 

then there are 8 sets in cache. 

– Thus, the set field is 3 bits, the offset field is 3 bits, and the 
tag field is 8 bits. 
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• Example 6.6: Suppose a byte-addressable memory contains 
1MB and cache consists of 32 blocks, where each block 
contains 16 bytes. Using direct mapping, fully associative 
mapping, and a 4-way set associative mapping, determine 
where the main memory address 0x326A0 maps to in 
cache.
– First note that a main memory address has 20 bits. The main 

memory address for direct mapped cache is shown below.
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• Example 6.6:

– If we represent our main memory address 0x326A0 in 
binary and place the bits into the format, we get:

– So this address maps to cache block 01010 (or block 
10).



6.4 Cache Memory (24 of 45)

• Example 6.6: Cont’d.

– If we are using fully associative cache, we have:

– But because it is fully associative, it could map 
anywhere.
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• Example 6.6: Cont’d.

– If we are using 4-way set associative cache, we have:

– If we divide the main memory address into these 
fields, we get:
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• Example 6.7: A byte-addressable computer with an 8-
block cache of 4 bytes each. Assuming each memory 
address has 8 bits and cache initially is empty. 

• Trace memory accesses: 0x01, 0x04, 0x09, 0x05, 0x14, 
0x21, and 0x01 for each mapping approach.

• The address format for direct mapped cache is:

Our trace is on the next slide.
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• Example 6.7: Cont’d. A byte-addressable computer with 
an 8-block cache of 4 bytes each, trace memory accesses: 
0x01, 0x04, 0x09, 0x05, 0x14, 0x21, and 0x01 for each 
mapping approach.

• The address format for fully associative cache is:

Our trace is on the next slide.
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• EXAMPLE 6.7: Cont’d. A byte-addressable computer with 
an 8-block cache of 4 bytes each, trace memory accesses: 
0x01, 0x04, 0x09, 0x05, 0x14, 0x21, and 0x01 for each 
mapping approach.

• The address format for 2-way set-associative cache is:

Our trace is on the next slide.
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