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Cache Organization

8 sets 1-way 1 line / set

4 sets 2-way 2 lines / set

2 sets 4-way 4 lines / set

1 set 8-way 8 lines / set 

Data Unit : Block
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Direct Mapping

8 sets 1-way 1 line / set

Cache
Memory

Main
Memory

The main memory blocks in the same set 
share one  cache block 

Set 0
Set 1
Set 2
Set 3
Set 4
Set 5
Set 6
Set 7

Data Unit : Block
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2-Way Set Associative Mapping 

4 sets 2-way 2 lines / set

Cache
Memory

Main
Memory

The main memory blocks in the same set 
share  two cache blocks 

Set 0
Set 1
Set 2
Set 3

Way 0 Way 1

Data Unit : Block
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4-way Set Associative Mapping 

2 sets 4-way 4 line / set

Cache
Memory

Main
Memory

The main memory blocks in the same set 
share four cache blocks

Set 0
Set 1

Way 0 Way 1 Way 2 Way 3

Data Unit : Block
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Fully Associative Mapping 

1 sets 8-way 8 line / set

Cache
Memory

Main
Memory

The main memory blocks in the one and the only set 
share the entire cache blocks

Way 0 Way 1 Way 2 Way 3 Way 4 Way 5 Way 6 Way 7

Data Unit : Block
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Tag Field

8 sets 1-way 1 line / set

4 sets 2-way 2 lines / set

2 sets 4-way 4 lines / set

1 set 8-way 8 lines / set 

tag set word

Set 0
Set 1
Set 2
Set 3
Set 4
Set 5
Set 6
Set 7

Set 0
Set 1
Set 2
Set 3

Set 0
Set 1
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Cache Mapping Method (set-view)

8 sets 1-way 1 line / set

4 sets 2-way 2 lines / set

2 sets 4-way 4 lines / set

1 set 8-way 8 lines / set 

Set 0
Set 1
Set 2
Set 3
Set 4
Set 5
Set 6
Set 7

Set 0
Set 1
Set 2
Set 3

Set 0
Set 1

Set 0

Way 0

Way 0

Way 0

Way 0

Way 1

Way 1

Way1

Way 2

Way2

Way 3

Way3
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Cache Mapping Method (set-view)

8 sets 1-way 1 line / set

4 sets 2-way 2 lines / set

2 sets 4-way 4 lines / set

1 set 8-way 8 lines / set 

s0
s1
s2
s3
s4
s5
s6
s7

s0
 

s1
 

s2
 

s3
 

s0
 
 
 

s1
 
 
 

s0
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Cache Mapping Method (way-view)

8 sets 1-way 1 line / set

4 sets 2-way 2 lines / set

2 sets 4-way 4 lines / set

1 set 8-way 8 lines / set 

s0
s1
s2
s3
s4
s5
s6
s7

s0
s1
s2
s3
s0
s1
s2
s3

s0
s1
s0
S1
s0
S1
s0
s1

s0
s0
s0
s0
s0
s0
s0
s0
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Direct Mapping

C

The matched data block is used 

Set 0
Set 1
Set 2
Set 3
Set 4
Set 5
Set 6
Set 7

8 sets 1-way 1 line / set

1 Compartor

SetAddress
Decoding

Tag Address Matching
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2-Way Set Associative Mapping 

C C

Way 0 Way 1

Set 0
Set 1
Set 2
Set 3

4 sets 2-way 2 lines / set

The matched data block is used 

2 Compartors

Tag Address Matching

SetAddress
Decoding
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4-way Set Associative Mapping 

C C C C

Way 0 Way 1 Way 2 Way 3

Set 0
Set 1

2 sets 4-way 4 line / set

The matched data block is used 

4 Compartors

Tag Address Matching

SetAddress
Decoding
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Fully Associative Mapping 

C C C C C

Way 0 Way 1 Way 2 Way 3 Way 7

1 sets 8-way 8 line / set

The matched data block is used 

8 Compartors

Tag Address Matching



Cache Memory
Mapping (1C)

16 Young Won Lim
6/2/16

CAM (Content Addressable Memory) 
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CAM (Content Addressable Memory) 
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CAM (Content Addressable Memory) 
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CAM (Content Addressable Memory) 
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