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Computer Architecture

Set associative Cache Mapping (part 2)

Q1) suppose cache size= 0.5 Mb is to be transferred between cache and

main memory in block of 256 bytes, main memory size = 0.25 G byte find:

1. Memory address using associative mapping?

2. Memory address using direct mapping?

3. Memory address using set associative mapping? If each set consist of 16
slot.

4. No. of block that can be mapped in each slot?

5. No. of block that can be mapped in each set?
Solution)
Main size = 0.25 G = 1G/4= 230/ 22= 2?8
Cache size=05M=1M/2=220/2 =219
Block size = 256 = 28
No. of block in main = memory main size / block size = 228/ 28 =220

No. of slot in cache = cache size / block size= 219/ 28 =211
Tag word

20 3

1 Memory address: K

Using associative Address!'bus= 28
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Tag Slot  Wword

2 Memory address: 9 11 3

Using direct mapping K |

Addres\(s bus= 28

3. Memory address using set- associative mapping:
No. of set in cache = No. of slot in cache / No. of slot in each set

=11/ 24= 27

Tag set word

K13 78)

f

Address bus= 28

4. No. of block that can be mapped in each slot=

= No. of block in main / no. of slot in cache = 220/ 211=29=512

5. No. of block that can be mapped in each set=

= No. of block in main / no. of set in cache = 220/ 27 = 213= 8k
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Q2) Compare between associative mapping, direct mapping, set-associative

Mapping?
Solution)
Associative Direct Set- Associative
Hit ratio High Low Middle
Speed Low High Middle
Comparison High Low Middle

Q3) Explain in details how can access to word in block by using (direct
mapping) method?

Solution)

¢ slot « word ) : Jsis A3 e ¢S5 Ol siall 11 5 cache ) A Vsl CPU ) e

(Tag

s sia o) Sy A cache AV Jala slot ) a8 ) st ) siell (e slot ) 6 3o N PREGIR,

A8 aalgslot &bl ge Eaall Jae paniy el slhaall GG e

<2 slot 28 ) ey s Tag ) & > ae CPU I (e a8l ) siall (0 Tag ) e 5 43 l8a

block J a8 ki 13 cache ) (& Lils 5 sa g0 & 6L1 13 IS 13) Lasd 48 2l cache )

. Hit & 4l cache b Tag J ¢ s> & 29 sall block ) a8 xe &) ginll (83 g gall

oo Tag e 3o Gidaiy &l 131 ol sl e word ) ¢ s alasinds 4 ladl word ) apass &4

Tag ) S e o Alladl 038 &5 Miss o 4lallé cache ) (e Tagd) ¢ s ae ) 53l

main-) o= block 4 w5 main d1 2 block ) 48 ) e J saall o) il (e slot I

. cache memory 4 J
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Q4) Compute the no. of bits in each field (Word, Set and Tag) for memory
system having the following specifications:
e Size of main memory is 4k
e Size of block size is 16 word
e Size of cache is 128
e Assume that the system uses set associative mapping with 4 slot per set.
Solution:
Main memory size = 4k = 212
Memory address =12
Cache size = 128 = 27
Size of block =16 = 24
Word =4
No. of slot in cache = size of cache / size of block =27/24=23=8
No. of set =no. of slot in cache / no. of slot in set
No. of set =23/22 =21
No. of set =1
Tag =7

Tag set word

Address bus= 12
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Q5) Explain in details how can access to word in block using set associative

mapping?
Solution:
¢ set «word ) : Jsis AU e S5 o)l 1 5 cache ) ) ol sl CPU A s
.(Tag

A 13 (g giad o) S S set Al A8 jral CPU ) (e pdlall ol siall (e set ) Jas andiin |

.cache 4! Jala block

(s 134 cache ) dala set Al geam block ) e Gl o siall (e Tag ) Jis aadie |

» Al cache ) Jala saasall st I (peaia 428l 6ll Tag ) xe o) si=dl (0 Tag ) Jas
. Hit

cache 3 dala asa sall Gl sl e word AV s 0a Gasb e dgsthaall daslaall aas o4

CPU I I el 5

set Il Gaca 4adl 5l Tags ) (e sl e 3 5shadll 3 o) siall (e Tag A dis aildaiy &l 13,

3 SIA e o dadll plock A1 jlas) A Maiad Miss o4 Alallé cache I Jala 3aaall
cache JI J i plock ) ¢ 4as Jla ) s CPU A (A 3 il allas )l g A Hl)

A




