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Cache Mapping
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« Cache Mapping Techniques

Cache mapping is performed using following three different techniques:
1- Direct mapping
2- Associative mapping
3- Set-associative mapping
Direct Cache Mapping

In Direct mapping each block from main memory can only be put in one

location and each address has a specific place in the cache.
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S = Cache Slot no. ST
A = Main memory Block no.
C = Total no. of Slot in Cache
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1. In which Slot the Block 0 will be mapped in cache, if total slot in cache=
128.

Sol.) SSAMODC ,S=0MOD 128 — S=0

. Slot 041 2 cache J) Jala J 3% main memory 3! (= 3@l Block 0 41 o) 6!

2. In which Slot the Block 1 will be mapped in Cache, if total slot in Cache=
128.

Sol.)S=AMODC ,S=1MOD 128 — S=1

. Slot 1 & cache ) Jala J ¥ main memory ) ¢« o3&l Block 1 4V o) 6!

3. In which Slot the Block 127 will be mapped in cache, if total slot in cache=
128.

Sol.) S=AMOD C ,S=127 MOD 128 — S=127

.slot 127 3 & cache 41 Jata J 34 main memory ) (s 2280 block 127 ) ol !

4. In which Slot the Block 128 will be mapped in cache, if total slot in cache=
128.

Sol.) S=AMOD C ,S=128 MOD 128 — S=0

. Slot 0 41 2 cache ) Jala J 4 main memory ) i« 38l Block 128 ) ol !
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Block 0 > slot O

Block 1 Z slot1

Block 2 slot 2

Block 3 slot 3
Block 124 slot 123
Block 125 slot 124
Block 126 slot 125
Block 127 slot 126
Block 128 slot 127

- Cache memory (1KB)

Block 2047

Main memory (64KB)
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: memory
Memory
Block O = 0 mod 4
Cache Block 1 =1 mod 4
Cache Block 0 Block 2 = 2 mod 4
Cache Block 1 Block 3 = 3 mod 4
Cache Block 2 Block 4
Cache Block 3 Block 5
Block 6
Block 7
Block 8

Fig.
Fig.(1) Direct Cache Mapping Technique

Ex1) In which Slot the block 1222 will be mapped in cache memory using
direct mapping, if no. total slot in cache = 128.

Solution)
S= A MOD C , no. of slot= 1222 MOD 128, no. of slot in cache=70

Ex2) In which Slot the block 976 will be mapped in cache memory using
direct mapping, if no. total slot in cache = 128.

Solution)

S= A MOD C , no. of slot=976 MOD 128 , no. of slot in cache= 80
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Cache Lines:

» The cache memory is divided into blocks or lines. Currently lines can range
from 16 to 64 bytes.

» Data is copied to and from the cache one line at a time.

o Size of Cache lines is equal to size of main memory Blocks.
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Fig.(2) Block Diagram of Direct Cache Mapping Structure
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Main Memory Address in cache mapping

\
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Tag Slot Word

Example(1) perform memory size= 64Kb , total no. of slot in cache =128 and
Block size=8, Find :

1. Size of word
2. Size of slot
3. Tag address
4. Explain main memory address in direct mapping
Solution)
Memory size = 64Kb , memory size = 21, memory address = 16 bit
1. block size =8 = 23
Word =3
2. total no. of slot in cache =128, no. of slot in cache =2’
Slot in cache =7
3. Tag address = 6

4. Main memory address in direct mapping:

Tag Slot Word

\ J
Main Memory Address = 16bit
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Example(2) perform memory size= 128Kb , total no. of slot in cache =512
and block size=8, Find :
1. Size of word
2. Size of slot
3. Tag address
4. Explain main memory address in direct mapping
Solution)
Memory size = 128Kb , memory size = 217, memory address = 17 bit
1. block size =8 = 23

Word =3
2. total no. of slot in cache =512, no. of slot in cache =2°

Slot in cache =9
3. Tag address =5

4. Main memory address in direct mapping:

Tag Slot Word

!

Main Memory Address = 17bit
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« Direct Mapping Cache Operation:
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Advantages of direct mapping

. Direct mapping is the simplest type & easier to use in cache memory
mapping.

. In Direct mapping only Tag field is required to match while searching
word that is will become the fastest cache.

. Direct mapping cache is less expensive compared to associative cache
mapping.

. A replacement algorithm is unnecessary in this mapping.

Disadvantages of direct mapping

« Decrease of Hite ratio & increase Miss ratio.
« The comparison technique between cache address and main address is
low.

« Inefficient use of cache memory.




