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ol Julatll

:arngill

¢ua (cache) ayianll agalall e jagi Lag ddibull apalaal dlnai & dpalanll 0as
Jildiill (ge plaiiw apalanll 0aa _ag piball Jilaill ge dalnll aalhnll g linlAi
dyilainl alglhn alnc alinl apalanll goniig alegnan (g Gewnaill (ildillg eonail

)l ddnh
L‘Ji dun jgnll Jala dagagall alnglenll e ji45illg ppall dpalaoll 0aa dwljay wilihiy
alpplaall L jgaill Juguwil 13 Jtilgdll hay aniig Llac pud Ly 13gs drolaall 0as
Jall il Jud elwaiy dlinill Jar pd .adaaulll

CACHE MISS (n daalianll glgidll

2d1 11a (fubnll Jildill) Direct mapped cache (jnt conflict misses (jc Lyl Liiaai
g0 aalivall ¢lgilll (e ¢niim dlag ( w=unaill Jildill) associative mapping plaaiwl

:cache miss

:COMPULSORY MISS

Aagagn ji¢ albglll gina ggaiw dllall oia a4 Lulall jnn apn dgi alliall (e aili lamg
il gon alagldl aac dalj Jua (o dlall paa (o Judill (Ao miss alla gulall gon
Spatial locality principle lain (o (paraimn Gihlall agalal aalgll

Galg Jralg Jgwl dwljal Jglll ejano pgi il 2




Jus 2l 220 :ullall — SLASH TEAM — BCA501 wgulall gLl

CONFLICT MISS
lgllaiwl pi 26 alnglenll nda Jal alnglenll Aol phi aila golall giala UT Sl
gi Collision miss Lb_j_T o clhalll o cqill 1aa Aaiill diloc Jila Lsp'i Jlnglen

.interference miss

CAPACITY MISS
ailibl Lowi pazimall Jilaill ggi g guglg gblall pan ge iy hall go ggill lha
0i1a paa Jgay naic Jnell dcgnan pul dadlall dubwall aldnell jlaill dojill
11 elhAadll o ggill 1aa gla gilall paa go pal dcgaaall
ga miss (0 il ¢gill 213171 fielg .CS3 pul clhadll (o ailill ¢lgilll oaa L ouwi
enill
:lpin Llaa lgic ¢aniin cache miss (4o spal ¢lgil 10gi adulwll aidlill ¢lgiill aalal
coherence miss
Coverage miss

System related miss

ASSOCIATIVE MAPPING ga CONFLICT MISS alamal (Jall

Jlatil @i Jallahifytal| (57 JJlaill aliai e alaudi aagi U Associative mapping éalla A
S Giljrall glgisell pundy apuiyll palall alsgl go gl sl Jal go gblall jawl go
tag ailiy Linr block number (Jdn (jnni .block numberg block offset (jilda

Associative Mapping: P. A bits :

-:.:-.: Block / Line offset
NG o
m
Cache Memory
"1 ain Memory
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(sl dullad] jghiw lia 4l

liial a2gy 1la many-to-many relationship ¢gi (o ddilc gnniioia Jilaill ailnc UT Lo
Ji Jlilhg .gblall awl gna apnill apalall go egl i gagn ggau gif Juha sl
hit latency a1 j1 lamg Gulall Jb.u.\i 2inal tag alil yaaa il (retrieve) daleimdl alilnce
Hgalgll ardel ) ella gal gulall Jb.u.\i 129 alijldn pladiwl gao) dlallola 4
Al goagjilns swl Jauiy

Associative Mapping:

= |
o == e
1 ——rl
e . Cache Memory
Main Memory
Many n .,* =

Hit Latency

:palill gnj ulwa uglholl- JLin

MM Size =2 GB e Hit latency = ?
Block Size = 2 KB
Comparator Delay = 15n nanoseconds.

Delay of Multi-input OR gate = 7 nanoseconds.

MM Size = 2'x 2°° = 2B .. PA. bits = 3]
Block Size = 2"B . Block offset =11
No of Tag bits = (31 -11) = 20

Hit Latency = (15 x 20) + 7 =
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:Jall ddyph
gnj ga gylinll ge 2ilill palill goj gaa Job ga Jall bl goj gle ggilall cuws
Tag ailiy 4o 13lg cy cuna Lheo gilaall ge Qilill jalill goj g4lg OR e 2ilill palill

ga Lewnaill Jilaill _ag glgiell Jad agjen (@Giyb (e Tag Jaa pad cuwi dlay 1)
ajalall pan o apwni dlnls Glgiell paa dadapenl (julg .. Tag paillg word loaani Jdn
ga Tag Jaa Llal €ug Block Jda pan (o awwaiword JI Jda pan dbwalg duuipll
Ja! dunilly glaall pali goj cuunia Tag gl aliy 3ac ligje gul . adybull alaell g
Sall palill goj e Jnaia OR e gilill palill joj aen gnaig alidl aac
LJall palill gnja Tag bits a cu Jal 15n ga gylanll e Lhenll palill :dhailn
Comparator delay * Tag bits L§i arda A J-p'TJ'.II J0j egnan ga Jylanll ge qilill

:Jadl dduph guaiy dédaibwll alinill abin - Jlin

Ex1: MM Size: 4 GB 1. PA. bits' split?
Cache Size: 1 MB
Block Size: 4 KB

2. Tag directory size?

MM Size = 4GB = 2°x2°B = 2% B =9"B
. No. of PA. bits = |og,12”= 32

Block Size = 4 KB = 2?°x2° B = 2"B »» Block offset = log,2" = 12
No. of Blocks in MM = 2°%/2" = 2% -« 39 bits
Tag bi = 0 = 90
No. of Tag bits log, 2 T
Cache Size= 1MB= 1x 2B = 2 B ~ Tag directory size = 2° x 20 bits
No. of Lines in Cache = 2%°/2" = 2° bits
ugrAan gilall ajala jhuwi 1ac ga . Tag bits aluhi Sall Jall paall gagnsy ilill alhll

Tag uilii 2191
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Ex 22 MM Size: 16 GB 1. PA. bits’ split?
Block Size: 16 KB 2. Tag directory size?

MM Size =16 GB= 2'x2°°B =2*B

Block Size = 16 KB= 2*x2° B = 2"B ~ Block offset = 14
MNo. of Blocks in MM = 274 /2" = 2% - 34 bits

14 bits

Cache Size =

No. of Lines in Cache =

. Tag directory size = --

word Jéa paa cuuni pf dwuipll épa1all pan o ols glgiell pan i ;all ddsph
LAl il ol gl ddybull alnell Junai ga Tag Jéo Lial aug block paa o
ayalall jhunl 2ac G ayig Tag JI alis Jaa 2ac 33k sl Lolai phlall Jildill ggild guai
P20 (o Lpaiiwi dale ¢aig dulall aalall gawl 2ac line pl dllunll 0da (g g4lg dulall
- allwnll o3& g Ighe) pl galg Block paa Lle lgnan puudi Gih e aylall apalall
dndli alihenll
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Jlcgnan up winall il Jilaill

adyhll oaa (A
ghuwill (go (Sets) cilcgnan Jl dnmdn difanll apalall jgai
Aol ayalall alegnan (o 41110 degnan A ggas dwwifl ayalall go gl J5
ayalall cilegnan (o éaalgll dcgnanll gawl o ghuw sl g ggar gl digyall elling aial
Ijnw K gnaii aaalgll dcgaanll qils 13] - dllall oaa (g ajiranll
gildo K I haa glini :K-way Set associative mapping pwl oda (Jildill aiidi lc (Gl

Set Associative Mapping:

N A W= 0

Cache Memory
1 set = k lines

|-|v<—wc1\,-' Set Associaﬁve:

Byte addressable MM Size: 128 B
Cache Size: 32 B
Block Size: 4 B

2-way Set Associative | 1 set = 2 lines

PAS. =128 B=2"B -~ PA.bits =7
Block Size = 22 B . offset =2
. No. of MM Blocks = 27/ 27
= 0
Cache Size = 2° B
-~ No. of lines = 2°/ 22 = 2°
= No. of sets = 2*/2' = 2;

NSO R WD =0

Cache Memory
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dalay (i 13l alegnan Jilai allwn plol gai 13l way- 2 Jgdui loaic djlas :Jadl aduph
Tag paa dajen pgjl I daladl jaw sl guilg L& degnan slig anlall glan dajen
(0 Word Jdall paa daapen! af il apalall pan (o dols glgiell paa dageal (i
aajenlg aylall ajalall _a alegnanll aac o agpei degnan sl dajenlg Block pan
Ja Linal Julg Block paa e daulall aialall paa pundi (o aqdiiui alcgnanll aac

Jo lial Lfiyg alegnan 4 Ll 15] dcgnan gon 2 Jag jhuwl 8 linlg degnany (phw
adilwll adneoll Jinaiga Tag

Ex 1: Byte addressable MM Size: 256 MB 1. PA. split?
Cache Size: 1 MB 2. Tag directory size?

Block Size: 128 B —— 3. No. of comparators needed?
2-way Set Associative | 1set = 2 lines &

Type of comparator?
PAS.= 256 MB = 2% B = 9% B .. PA. bits = 28
Block Size =128 B =2"B .. offset =7
~ No. of MM Blocks = 2%/ 27 = 9°

Cache Size =1 MB =2 B
~ No. of lines = 2%°/ 2" = 2
s No. of sets = 2%/ 2' = 2"

Tag directory Size = 2”° x 9 bits = bits

28 bits

No. of comparators = 2 comparators
Cun Alill ol duwilly Lol adybull abdhll olai abito ilillg Jgiil clhll :gall ddyph
:adlill daclall giii lniayenlg dagagoll alijldnll 2ac dajoen wilh
A ol 4 g5 Wl gls 1ajg had (ldo gliag gal dcgaanll (A gupaw Ll gla 13)
(0 acgi dayen liianig jlanll ¢gi wlh ail Lnag .. 119ag cilijldn 4 alini jal dcgnanll
.bit9 gag Tag Jda pan
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:arill QuLaill glgidl Jolu JLio

Pluj Byte addressable MM Size: 8 GB =2 B ~ No. of PA. bits = 33
Block Size: 2 KB =2"B 5 Block offset = 11
Cache Size: 4 MB = 22 B ~ No. of Cache Lines = 2%%/2" = 2"

- 33 bifs

Direct Mapping: 2%3/9%2 = 9

Associative Mapping:

“4-way” Set Associative Mapping: 3. (00 1) = |
“»] set = 4 lines = 22 lines .

~fsets=2"12 = 9°
adailw daliol Lilla adg .. aidill (ggall e culi Jolall Liljall glgiell pan:dall ddryh
2ac (Jo Line (Jéa cunnig block paa (o word Jda i lis djlay paaill (galg pgic
il paa Cle aulall apalall pan pundi o phunill aac Qiiinig ghull
paa Gih e word Jda dbwalg wordg tag gilda haa Lijal ewnqill Jilaill a gl
set, tag, word pa cilcgnan ¢illi Leul cilegnanll A ol Jilaill a gt .. Block
22c (o agjeiset JI Jaa paa wluinlg allwoll Ja A culi word JI Jéa pan lijalg
alegnanliaac e gawill aac pudi lh) dcgnan (a gl 4 J4 Ll éya alegnanll
adjlull dylnell Jpnai ga Tag Jda Ll ,dug Set Jaa pan ploia
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:@hu]l dl-‘. II .-I E -n

“4-way’

Direct Mapping Associative Mapping Set Associative Mapping

33 bits

C -
11 bits

B/L offset

Comparator
|| # Comparators P

Type

Cache Memory # Cache Tag Directory

Tag bit
Mapping Techniques e RN lines Size

Direct Mapping ‘

Associative Mapping

e s R
| |

4-way Set Associative . W
Mapping | ' 2" x 13 bits

a9y ugran jhwill aac gag gila Lial Tag o yalall gaanll pas alwal :dall ddyph
adibwll alwall o go alhenll A3lig tag JI cilis
20lg jldo Ladla Wwal polodl Jilaill A aljldnllaac abwal gilg
ol 3ac awaiga alijlanll aac eunaill Jldill  ag
Jon il aaec wunn ga alijldanll aac gla alegnan A il Jilaill g loiy
Tag Jfid pad o acgi dapen lianyg gjléall ¢gi wilb ail ln4ag .610lgll dcgnanll
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: alegnan (A Jildill _a épal 8p44

‘@ Note:
"k-way” Set Associative Mapping

. if k=1, then|[l set =1linel

. Direct Mapping
1 set = All lines i.e. Entire Cache)

~ Associative Mapping

15l héa aalg ghuw Aaalgll décgnanll A 6agagall il aac Ll gla 13l :Jall ddph
SUlhw il aac lial gla 15lg pilinll Jilaill gag Jilaill glg_iT Jgo Jglll ggill I liac
JILaill ¢gi I Liac gai 18] aulall apalall Jawi 4 wa 01algll dcgnanll A lgenin
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