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Associative Cache Mapping

* In associative cache mapping, the data from any location in RAM can be
stored in any location in cache .

» When the processor wants an address, all tag fields in the cache as checked
to determine if the data is already in the cache.

* Each tag line requires circuitry to compare the desired address with the tag
field .
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Fig.(1) Associative Cache Mapping Technique




Computer Architecture

o=l Tag ) o &35 associative cache mapping 4 (2 4 )leall dolae Jaadl (2) JSi) 4
13é cache lines A crsbie Jalasa s sall Tags ) aaes s Processor A1 (s adall ) sially
A 135 cache ) (8 32 5> 50 A slaall () () cache Hit (oond Alaalld (il siall ( (3Uad eoal

& Cus main memory ) (A s &5 word ) x« Tag ) zex cache Miss ¢! (@bl &4

. processor A J (s 2303 SIAN & o) gie Jals da gleall 3

SHW /

Cache Main Memory
dress Tag  Data Wo
T: 1Y Word Wi
“.-"? BU
L )
. 0 W3
. T L
ot I,
[ ]
| |, |
| I
W —— L
/
oaor X / . ! S I — I
—A W
L T . W(djt]) |
Compare . L o W) B,
I I W(dj+3)
(hit in cache) ¢ |
l | e |
5, |
7 — Ll”—' I .
« |
I
(miss in cache)

Fig.(2) Block Diagram of Associative Cache Mapping Operation
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Example(1) Assume memory size= 32Kb and Block size=8, Find :
1. Size of word
2. Size of Tag
3. Explain main memory address in associative mapping

4. demonstrate the associative mapping in this example.




Computer Architecture

Answer)
Memory size = 32Kb , memory size = 215, memory address = 15 bit
1. block size = 8 = 23
Word =3
2. Tag address =12

3. Main memory address in associative mapping:
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Main Memory Address = 15bit
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Example(2) perform memory size= 256Mb and block size=32, Find :

1. Size of word

2. Tag size

3. Explain main memory address in associative mapping.
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Answer)
Memory size = 256Mb , memory size = 22, memory address = 28 bit

1. block size =32 = 2°

Word size =5
2. Tag size = 23
3. Main memory address:
Tag Word
23 5
{ J
|

Main Memory Address = 28bit

« Associative Cache Mapping Operation:
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Advantages of associative mapping

o Increase of Hite ratio & decrease Miss ratio.
. Any empty slot in cache can be used.
. There is flexibility when mapping a block to any line of the Cache.

. A replacement algorithm must be used to determine which line of cache
to swap out.
. This type of mapping is efficient use in cache memory.

. The comparison technique between cache address and main address is
high.

Disadvantages of associative mapping

« Inassociative mapping many Tag field is required to match while
searching word that is will become more slowly cache.

« Associative mapping cache is more expensive compared to Direct cache
mapping.

« The most important disadvantage is the complex circuitry needed to
examine all of the tags in the cache slot.




