
10. Cache Memory

Chapter 4: sections 4.3
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Elements of Cache Design
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Cache Sizes
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Cache Mapping Functions

 Direct Mapping - simplest of the cache mapping 
schemes

𝑖 = 𝑗 𝑚𝑜𝑑𝑢𝑙𝑜 𝑚 𝑤ℎ𝑒𝑟𝑒
𝑖 = 𝑐𝑎𝑐ℎ𝑒 𝑙𝑖𝑛𝑒 𝑛𝑢𝑚𝑏𝑒𝑟
𝑗 = 𝑚𝑎𝑖𝑛 𝑚𝑒𝑚𝑜𝑟𝑦 𝑏𝑙𝑜𝑐𝑘 𝑛𝑢𝑚𝑏𝑒𝑟
𝑚 = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑙𝑖𝑛𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑎𝑐ℎ𝑒
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Direct Mapping
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Direct Mapping
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Direct Mapping

 To summarize:
 Address Length is (s + w) bits

 Number of addressable units is 2s+w bytes

 Block size = line size = 2w bytes

 Number of blocks in main memory is  = 2s

 Number of cache lines is 2r

 Tag size is (s - r) bits
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Direct Mapping
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Direct Mapping Summary

• Advantages of direct mapping:

– The technique is simple

– The mapping scheme is easy to implement

• Disadvantage of direct mapping:

– Each block of main memory maps to a fixed location in 
the cache which could lead to thrashing
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