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DAC TRUNG
CUA HE THONG NHO -

e Vi tri: trong hay ngoai, trong CPU

« Dung lwong: kich thwdc tr nhé, s6 lwong tlr nhé

» Don vj truyén tai: tr hay khoi

» Phwong phap truy xuat: tuan tw, tryc tiép, ngau
nhién, lien két

» Hiéu suat: thoi gian truy xuat, toc dd truyén, chu ky

» Dang vat ly: ban dan hay bang tr

« Dac tinh vat ly: thay dbilkkhéng thay ddi, xoa
duwoc/khdng x6a duwoc

» TA chirc bd nhé: sap xép vat ly cac bit d& hinh thanh
mot tw

TSty T erCorgTeonT Httpsircomfterirendrentoentt
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decreasing
cost per bit, speed,

capacity, access time

increasing

access frequency
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PHAN CAP HE THONG NHO
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BO NHO CHINH
DAC TRUNG -

e Chtra cac chuwong trinh dang duwoc thwe hién va
cac di¥ liéu dang duoc sty dung

o Ton tai trén moi hé thdng may tinh

* Bao gdm cac ngan nhé dwoc danh dia chi truc
tiep boi CPU

e Dung lwong cua bd nhé chinh nhd hon khéng
gian dia chi b6 nhd ma CPU quan ly

» Viéc quan ly logic b6 nh& chinh tuy thudéc vao hé
diéu hanh

TSty T erCorgTeonT Httpsircomfterirendrentoentt
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BONHO CHINH @m
CAC LOAI BO NHO BAN DAN —

* RAM (Random Access Memory)

d

d

RAM déng: lam ti tu dién, can lam twoi, mat dd
cao
RAM tinh: 1am bang cac flip-flop, nhanh

e ROM (Read Only Memory)

J

U 0O O

PROM (Programmable ROM)
EPROM (Erasable PROM)
EEPROM (Electrically EPROM)

Flash Memory: 1ap trinh lai rat nhanh, mat dé cao,
x0a bang dién va chi can vai giay
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) o 2)
BO NHO CHINH (e
TO CHUC O NHO T
» O nh& 1a phan t& co ban c6 cac thudc tinh:
O Haitrangthai:Oval
0 CoO thé cai dat trang thai, hoat déng ghi
0 C6 thé doc trang théi, hoat ddng doc
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BO NHO CHINH
TO CHUC CHIP NHO
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o)
CAC TiN HIEU CUA CHIP NHO =

e Dung lwong chip nhé = 2" x m bit
 Can thiét ké dé tang dung lvong:
0 Thiét ké tang do dai tir nho
O Thiét ké tang soO lwong tlr nhé
0 Thidt ké két hop
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TANG DO DAI TU NHO =
* VD: cho chip nh¢ SRAM 4K x 4 bit, thiet ke
module nh& 4K x 8 bit
e Dung lvgng chip nhé = 212 x 4 bit
e Chip nhé ¢6: 12 chan dia chi, 4 chan dir liéu

e Module nh& can c6 12 chan dia chi, 8 chan div
lieu
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TANG DO DAI TU NHO =

e Cho chip nh& 2" x m bit
o Thiét k& module nh& 2" x (k.m) bit
e Dung k chip nh&
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TANG SO LUONG TU NHO —

« VD: cho chip nh& SRAM 4K x 8 bit, thiét ké
module nh¢é 8K x 8 bit

e Dung lwong chip nhé: 212 x 8 bit

e Chip nhé c6: 12 chan dia chi, 8 chan dir liéu
e Dung lwgng module nh¢ 213 x 8 bit

>Can c6 13 chan dia chi, 8 chan di liéu
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TANG SO LUONG TU NHO —
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BO NHO CACHE ==

» Cache c6 tdéc d6 nhanh hon bd nhé chinh

o Ca‘che dwo’c; dat gilra CPU va bdé nh& chinh
nham tang téc do truy nhap bé nhé cua CPU

 Cache c6 thé dwoc dat trén chip cia CPU

Bo nhé
CPU <}:|'> cache (((———> chink

Truyén thea Truyén theo
tr nho block nho



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

éTlT

VI DU THAO TAC CUA CACHE =

» CPU yéu cau ndi dung cta ngan nhé
» CPU kiém tra trén cache v&i di¥ liéu nay
e Néu cO, CPU nhan di liéu tlr cache (nhanh)

o Néu khong co, doc block nh& chira dir liéu twe bd
nh& chinh vao cache

o Tiép d6 chuyén di¥ liéu tr cache vao CPU
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HOAT BPONG BOC CACHE

/ cache hit !

D{ liéu c6 mat trong cache = LAy di¥ liéu tir cache (fast]

/ cache miss !

D liéu khdng c6 mat trong cache—> Boc cac block tir bd nhé chinh

dwa vao cache, sau dé chuyén di liéu tlr cache dén CPU
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q\
CACHE VA BO NHO CHINH =

B nhd chinh
Bog
Tag Cache B
| Ln BE
L B
SR L B,
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CACHE VA BO NHO CHINH —

» M6t s Block ciia bd nhé chinh dwoc nap vao céac
Line cua cache.

 Noi dung Tag (thé nh&) cho biét block nao cta bd
nhé chinh hién dang dwoc chira & line dé.

e Khi CPU truy nhap (doc/ghi) mét tir nhé, c6 2 kha
nang xay ra: cache hit hoac cache miss

» Vi s line clia cache it hon sb block cliia bd nho
chinh, can c6 mét thuat giai anh xa thong tin
trong bé nhé& chinh vao cache.
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CAC PHUONG PHAP
ANH XA DIA CHIi
h xa truee tiép
n xa lién két toan phan

h xa lién két tap hop

>\
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ANH XA TRUC TIEP —

« Mdi block ctia bd nhé chinh chi c6 thé dwoc nap
vao 1 line duy nhat cla cache.
e Quy woc nap:
d BO->LO
O Bl1-> L1
a ...
2 Bm—> LO
O Bm+1-> L1
a ...
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ANH XA TRUC TIEP

e~ Cache
Tag Line | Byte L Lg
e — L+
Ny N n; S Lo
| L
(1) :
(2)
h k. -
So sanh | >
= (3.1)
cache hit
=
(3.2)
cache miss

BS nhd chinh
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ANH XA TRUC TIEP =

o Trwdng Byte (c6 nl bit) dé xac dinh byte nh&
trong Line (Block)
2" = Kich thuwéc 1 Line

» Trwdng Line (c6 n2 bit) dé xac dinh Line trong
Cache

2n2 = g0 Line trong Cache
e Dung lwgng Cache = 2n1 * 2n2 = 2nl+n2

» Trwdng Tag (co n3 bit): sO bit con lai n3 =N - (nl
+n2) > 0 vi 2N >> 2nimnz

TSty T erCorgTeonT Httpsircomfterirendrentoentt
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éTlT

ANH XA LIEN KET TOAN PHAN =

» Mbi block c6 thé dwoc nap vao bat ky line ndo
cua cache.

» Dia chi b6 nhd do CPU phat ra dwoc chia thanh 2
phan: tag va byte.

» D& kiém tra xem mdt block cé trong cache hay
khong, phai ddng thoi kiém tra tat ca tag cua cac
line trong cache.

» Can cac mach phurc tap dé kiém tra.
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ANH XA LIEN KET TOAN PHAN —
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ANH XA LIEN KET TAP HOP ~——

e La phwong phap dung hoa cua 2 phwong phap
trén

e Chia cache thanh cac tap: SO, S1, S2 ...

» Mdi Set c6 mét sb Line (2, 4, 8, 16 Line)

» Vi du mobi Set c6 2 line: 2-way Set Associative
Mapping

* Moi block dwgc nap vao 1 line nao dé trong Set
nhat dinh:

e Dia chi do CPU phat ra c6 3 trwong: Tag, Set,
Byte

TSty T erCorgTeonT Httpsircomfterirendrentoentt
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ANH XA LIEN KET TAP HOP ——
| BG nhd chinh
N bit Bo
I Cache B
Tag Set |Byte L } B2
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VI DU

» Hé thong co:
d BO6 nhd chinh: 256 MB
d Cache =128 KB
2 Line = 16 byte
» Xac dinh s bit cua trwéorng dia chi khi
O Anh xa tryc tiép
0 Anh xa lién két tAp hop 4 Line/Set
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VI DU

1)2N = 256.220 = 228 -> N = 28 bit
e Tinh cho trwong Byte:
o Kich thudec line = 16 = 24 Byte -> nl = 4 bit
e Tinh cho trwong Line:
S0 line trong Cache: 128.219/16 = 213
e ->n2 =13 Dhit
e Tinh cho trwong Tag:
e N3=N-(N1+n2)=28-(4+13) =11 bit
2)Trwedng Byte: nl = 4 bit
Trwong Set:
SO Set = S0 line/d = 213/4 = 211 -> n2 = 11 bit
Treong Tag: n3=N-(n1+n2)=28-(4 +11) =13 bit
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4 , ]
~ GIAI THUAT @m
THAY THE BLOCK TRONG CACHE ~—

e Khi CPU truy nhap moét thong tin ma khong co
trong cache (cache miss) thi nap block chira
thong tin d6 vao trong cache dé thay thé block ci
trong cache.

» Anh xa truc tiép = chi c6 1 cach nap = khéng
can thuat giai dé nap.

» 2 phwong phap anh xa lién két > can co thuat
giai dé lwa chon thay thé.
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GIAI THUAT @m
THAY THE BLOCK TRONG CACHE ~—

« Random: thay block mét cach ngau nhién.

 FIFO (First In, First Out): thay thé block da ton tai
au nhat trong toan cache doi véi anh xa lién két
toan phan, trong set doi véi anh xa lién két tap
hop.

o LFU (Least Frequently Used): thay block co sb
an truy nhap it nhat.

e LRU (Least Recently Used): thay block co
khodng th®i gian dai nhat khong dwoc truy
nhap.
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o)
GHI DU LIEU KHI CACHE HIT =

e Ghi xuyén qua (Write throught):
 Ghi ca cache va bd nhé chinh
0 Toc dd cham

e Ghi tra sau (Write back):

3 Chighira cache
a Tbéc dd nhanh
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