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ONLINE ETYMOLOGY DICTIONARY

cache (noun) "hiding place"

from French Canadian trappers' slang, "hiding place for stores"
from French cacher "to hide, conceal"

from Vulgar Latin *coacticare "store up, collect, compress"
related to Latin cogere "to collect"

sense extended by 1830s to "anything stored in a hiding place."


http://www.etymonline.com/index.php?term=cache&allowed_in_frame=0

Obecna organizace cache

Cache je pole
S trid (sets)

Trida obsahuje

E radkua (blocks)
Kazdy radek

ma B slov/sloupcu

S=2s sets<
Set # = hash kod

Tag = hash kli¢

1 valid bit ttag bita

B = 2P sloupcli /slov (size of block)

na fadek na radek na radek
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Adresovani cache

Adresa A:
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Vv tag 0[1]eee[B-1 <tag> <setindex> <block offset>
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Direct-Mapped Cache

1 radek (block) na tridu (set)

set O:

set 1:

set S-1:

valid tag cache block
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} E=1 radku na tridu



Cteni pfimo mapované Cache

Set selection
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Direct-Mapped Cache
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ProcC se pouzivaji prostredni
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4-radkova Cache
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Vybér slova
32bitova adresa :!
Tag
Index

Valid 2-bit

Index
000
001
010

— 011

100

101

Cache 8 slov

Block (Fadek)
=1 word

Data
1 =hit )
O = miss
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Direct-Mapped Cache

32-word word-addressable memory

00000
00001
00010
00011
00100
00101
00110
00111

01000
01001
01010
01011
01100
01101
01110
01111

10000
10001
10010
10011
10100
10101
10110
10111

11000
11001
11010
11011
11100
11101
11110
11111

Main
memory

Cache 4 blocks @
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1 « block offset

cache address:
tag
index
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block offset
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Accessing Direct-Mapped Caches

=1? (1) valid bit se musi rovnat 1

vybrany set:

0 1 2 3 4 5 6 7
|1||0110| WOL&W3|I

(2) tag

v
=7

4 I N . r % N
m1 tDits S bits b bits o
0110 i 100

tag set index block offset

(3) If (1) and (2), then
cache hit,
and block offset
selects
starting byte
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Primo mapovana skryta pamet — velikost bloku 4 slova

Address (showing bit positions)
371---1615---43210

Co prinasi vétsi
velikost bloku?

. 16 412 .J2 Byte .
l_j[[ Tag + B offset Df’} a
Index Block offset
‘1 B bit‘i‘ ) 128 bits
v o Tag A Data
F
L . P 9 1 r 4K
entries
v
4.6 432 432 432 432
Muix
32
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Fully-Associative Cache (8-Way Set

Associative)

32-word word-addressable memory

00000 00
00001 00
00010 00
00011 00
00100 00
00101 00
00110 00
00111 00

01000 00
01001 00
01010 00
01011 00
01100 00
01101 00
01110 00
01111 00

10000 00
10001 00
10010 00
10011 00
10100 00
10101 00
10110 00
10111 00

11000 00
11001 00
11010 00
11011 00
11100 00
11101 00
11110 00
11111 00

Main
memory

This block is
needed

Cache of 8 blocks
Block size = 1 word

00000
10001
11010
01011
01100
00101
10110 01010
11111

cache address:
tag

11101 00 — memory addre
N byte offset

SS
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Finding a Word in Associative
Cache

32bitova adresa _ .
ShitTag  Moomoncuopeoned L

no index

y

Index Valid 5-bit Data
I Ta

Cache size

8 words
Block size

=1 word
Must compare

with all tags
in the cache

1= hit
0 = miss
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Set-Associative Cache
S omezenym stupném asociativity

Vice fadku (blocks) v tfidé (set)

set O:

set 1:

set S-1:

valid tag cache block
valid tag cache block
valid tag cache block
valid tag cache block
valid tag cache block
valid tag cache block

}E:Z radky na tridu
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Two-Way Set-Associative Cache

[
»

Cache size

_ 8 words
3 bit tag Block size

2 bit index =1 word

Ex
LWL

Data

0 = miss




SP s omezenym stupném asociativity N=2

Co prinasi zvéetseni

emory (—T8_—s# If%%zlt stupne asociativity?

_ Address T Way 1 Way 0
Capamty— C . ; !U’ Tag Data ”‘u" Tag Data l
Number of sets — S ggig
Block size — b Set 1
Number of blocks — B — e o SaED
Degree of associativity — N
C =8 (8 words),

S=4 Hit, Yy = : © /—Hit
b =1 (one word in the block), 132

B=8 Hit Data

N=2



Miss Rate: Two-Way Set-Associative Cache

00000 00
00001 00
00010 00
00011 00
00100 00
00101 00
00110 00
00111 00

Memory references to addresses: 0, 8, 0, 6, 8, 16

Cache of 8 blocks
1. miss Block size =1 word

01000 00
01001 00
01010 00
01011 00
01100 00
01101 00
01110 00
01111 00

2. miss

> 000 | 010 00
XXX | XXX 01
001 | xxx 10
XXX | XXX 11

tags
index

10000 00
10001 00
10010 00
10011 00
10100 00
10101 00
10110 00
10111 00

11000 00 cache address:

11001 00
11010 00 tag

11011 00 / I n d ex

19101 00 Main 111 01 00 — memory address

11110 00
11111 00 memory

32-word word-addressable memory

byte offset
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Eight- Way Set-Assoclative Cache

5 bit Tag =1 word
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