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Performance of Cache Memory

1. Average Cost (48l Jass )

(Measurement of Cache memory performance ) 3_SIA ¢lal (ulal addiny ¢

CcSc+ CmSm
Cs =
Sc+ Sm

BTN

Cs: Average cost of system per byte , (main memory plus cache)
C.: Average cost of cache
Cm: Average cost of main
S¢: Size of cache memory

Sm: Size of main memory

2. System Access Time

TS: HTC + MTm

M=(1- H) o) us

Ts: Average system access time

Tc: cache access time

H: hit ratio
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M: Miss ratio

Tm: main access time

Example(1): Assume Tc=100 ns , Tm=1000 ns and H=0.9, find Ts?
Solution)
Ts= HT. + (1-H)Tn
Ts= 0.9 * 100 + (1-0.9)*1000
Ts =190 ns
Example(2): Assume Tc=150 ns , Tm=1500 ns and Ts=250 ns, find H?
Solution)
Ts= HT. + MTp,
Ts=HT. + (1-H)Tn
Ts=HT:+ Tm-HTy
Ts—Tm=H(Tc¢—Tm)

Ts —Tm
H=—"———
Tc—TM

_250-1500
~ 150—1500

—1250
—1350

H = 0.92 this computer is perfect
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Example(3): Assume Tc=0.000000175 s , Tm=900 ns and H=0.7,
find Ts?
Solution:
Ts=HT. + (1-H)Tn
Ts=0.7*175*10° + (1-0. )* 900
Ts=392.5ns
Example(4): Assume Tc=300 sec , Tm=1800 sec and Ts=1450 sec, find Hit
ratio?
Solution)
Ts= HT: + MTp,
Ts=HT.+ (1-H)Tn
Ts=HTc+ T —HTn
Ts—Tm=H(Tc— Tm)

__ Ts-Tm
"~ Tc-Tm
_ 1450 — 1800

300 — 1800

b —350
=500

H = 0.7 this computer isn’t perfect
g (TC) S b e shaall J g gl (g3 S WIS 431 (4) Jiall 5 (2) il JDA (g L2
Aaall i€ g € e glaall e siall dum i il aal sl e 8 Hit ratio ) oS LS
. perfect 4l
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Cache Mapping

¢ Elements of Cache Design
e —cache Size
e —Mapping Technique

direct, associative, set associative
e —Replacement Algorithm

LRU, FIFO, LFU, Random
e —Write Policy

Write through, Write back

e —Number of Caches

single or two level

e Mapping Technique
The transformation of data from main memory to cache memory is referred to
as a mapping process.
Cache Memory Mapping: It means how the main memory data will get
mapped into the cache memory, it is copy not moved.
Gl (e dais Jua Y Jadill ol Waddy 441 ) 485 & Cache Memory Mapping -
main J (e 2@ Block A mast g Jua ) &b e main memory ) Jala 45 334l
daslaall e Sl dilee (<8 S elld g 34 <o g cache ) Jalaslot ) 2 memory
Algs g dalaia () 65 llaall J8 (30 cache I Jala
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e Cache Mapping Techniques

Cache mapping is performed using following three different techniques:

Cache Mapping Techniques

|
! ! ’

Direct Fully Associative K-way Set Associative
Mapping Mapping Mapping

1-Associative mapping
2-Direct mapping

3-Set-associative mapping

The following diagram illustrates the mapping process:

Virtual Memory Mapping

Cache Mapping /\

Secondary

R — - > « » Storage
Registers Words Blocks Pages

Cache

Processor Main Memory

Block diagram illustrate cache mapping




Computer Architecture

NOTES

Main memory is divided into equal size partitions called as blocks .

Cache memory is divided into partitions having same size as that of blocks

called as lines or slot.

During cache mapping, block of main memory is simply copied to the cache.

AUl sl alaasus main memory 1 & 33 s sall blocks I sae s A

size of memory Sm
size of block ~ Sblock

1. No. of block in main memory =

Sl o 5@l alasiuls cache memory I 83 s sall slots ) aae il oy

size of cache _  Sc
size of slot "~ Sblock

2. No. of block in cache memory =

:memory size 381 aaa 5k e no. of address bus —les a3

3. Size of memory = ono.of address bus

Example(1) :Suppose cache size= 4K byte, memory size= 32kbyte, data is to
be transferred between main memory and cache in blocks of 16 bytes. Find:
1. No. of block in main memory

2. No. of block in cache memory

3. No. of address bus
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Solution)

size of memory _ 32k — 915/ 94
size of block 16

1. No. of block in main memory =

=211=k

size of cache 4k
) / = — = 212/p4= 28= 254
size of slot 16

2. No. of block in cache memory =

3. Size of memory = 2M0-0f address bus _ gy — 715

No. of address bus = 15

Example(2): Suppose cache size= IK byte, memory size= 64kbyte, data is to
be transferred between main memory and cache in blocks of 8 bytes. Find:
1. No. of block in main memory

2. No. of block in cache memory

3. No. of address bus

Solution)
J 64k
1. No. of block in block memory = Slz,e of Memory — = 216/23=213=-gk
size of block 8
size of cache 1k
2. No. of block in cache memory = ! = — =210/23=27=128

size of slot 8

3. Size of memory = 270-0f address bus_ g =516

No. of address bus = 16




