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COMPUTER MEMORY

1. Storage System & Technology

2. Memory Hierarchy

3. Memory Organization and Operations

4. Cache Memory
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Cache Memory
• Cache memory is

– relatively small memory

– Faster 

– Very expensive 

– Cache sits between main memory and CPU

– Will hold copies of main memory section

– When the CPU reads a memory word, firstly, the word is checked in cache

– If present, the word is transferred to CPU

– otherwise, a main memory block is read into cache, then the word is transferred 
to CPU.

Source: http://docplayer.net
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• Size

• Mapping Function
– Direct

– Associative

– Set Associative

• Line Replacement 
Algorithm
– Least recently used (LRU)

– First in first out (FIFO)

– Least Frequently used (LFU)

– Random

• Write Policy
– Write through

– Write back

• Block/Line Size

• Number and type of Caches
– Single or two level

– Unified or split

Factors in Cache Design
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• mapping techniques

– Direct mapping

– Associative mapping

– Set associative mapping
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Cache of direct mapping includes 

Tag identifier

 Line number identifier

 Word identifier (offset)

Of main memory address

tag - stored with data 

Line identifier - physical line that holds address in cache

Word identifier - specific word in a cache to be read
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Direct Mapping Cache Organization

Source: William Stallings, Computer Organization and Architecture,10th Edn
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• Advantages
– Easy implementation

– Relatively less implementation cost

– Easy to determine in cache

• Disadvantages
– Each main memory block is mapped to a specific cache line

– Can refer the blocks that map to the same line number

Advantages and disadvantages of Direct Mapping
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• Advantages
Fast & Flexible
• Disadvantages
Implementation cost

Associative mapping
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Fully Associative Cache Organization

Source: William Stallings, Computer Organization and Architecture,10th Edn



CAO – Chapter 5 – P3. Mritha Ramalingam

Set Associative Mapping
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Two Way Set Associative Cache Organization

Source: William Stallings, Computer Organization and Architecture,10th Edn
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Write Policy

• While replacing a line, the original copy of 
the line in main memory must be updated

• E.g
– Write through
– Write back
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Block / line sizes

• The amount of data to be transferred to cache from main 
memory

• Maintains Complex relationship between block size and hit 
ratio
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Chapter 5 Review

1. Storage System & Technology

2. Memory Hierarchy

3. Memory Organization and Operations

4. Cache Memories

Chapter 5 ends!


