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Téng quan vé bd nhé
B6 nhéd ROM va RAM
BO nh& cache
B0 nh& ngoai
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o Tong quan vé bo nho
Vi tlrl’
» Bén trong CPU: tap thanh ghi
» B0 nh¢ trong
v" B6 nhé& chinh
v' B6 nhé& cache
> B6 nh& ngoai: O dia quang, 6 dia tu, ...
¢ Dung lvong
> S tir nhé (word): tinh bang bit (16, 32 bit)
> SO lwong byte
< DPon vi truyén
» Tw nh& (word)
> Khoi nho (block)
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Tong quan vé bd nhé

< Phwong phap truy xuat:
> Truy xuat tuan tw (bang ti)
> Truy xuat truc tiép (cac loai dia)
> Truy xuat ngau nhién (bd nhé ban dan)
> Truy xuat lién két (cache)
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Tong quan vé bd nhé

< Phwong phéap truy xuat tuan tw (Sequential access)

4

L)

v Bat dau & first location — doc theo thi tw
v' Access time phu thudc vao vi tri di¥ liéu va vij tri trwvde
do
v' Vidu: Bang twr
Phwong thirc truy xuat trwe tiép (Direct access)
» Cac khdi di¥ liéu riéng c6 dia chi duy nhat
> Truy xuat bang cach:
v Nhay dén ving ké can
v Tim kiém tuan tw (hoac doi, vi du nhw doi dia quay)
» Access time phu thudc vao vi tri dich va vi tri trwdc dé
» Vidu: O dia
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Tong quan vé bd nhé

I
< Phwong thirc truy xuat ngau nhién (Random access)

» CAc dia chi riéeng xac dinh cac vi tri cu thé

» Access time doc l1ap vi tri dich hoac vi tri tredec doé

» Vidu: RAM

< Phwong the truy xuat lién két (Associative access)

> D@ liéu dwoc dinh vi bang cach so sanh véi noi
dung ctia mot phan di liéu dwoc lwu triv

» Access time doc lap voi vi tri div liéu va vi tri truy
xuat trudc do.
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° Tong quan vé bd nhé

I
* Hiéu nang
» Thoi gian truy cap
> Chu ky nho
> ToOc do truyén: Truy cap ngau nhién:  1/(Tgp, )
Khong ngau nhién: TN =TA + N/R
TN = th&i gian trung binh dé doc/ghi N bit
TA = thoi gian truy cap trung binh
N = sO cac bit
R = t6c d6 truyén, theo don vi bit/giay (bps)
< Kiéu vat ly
> BO nh& ban dan
» BO nho tw
» BO nh& quang

jan https://fb.com/tailieudientucntt
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° Tong quan vé bd nhé

|
<% C&c dac trwng cua hé thong nhé
» Cacdactinh vatly
v Kha bién/Khéng kha bién (volatile/nonvolatile)
v Xoéa duwoc/Khéng xdéa duoc
> TO chirc
v’ Céch sap xép vat ly cac bit dé tao thanh cac word
< Phan cap hé thong nh&
> Registers: trong CPU, dung lwong thap, nhanh, dat
> BO nho trong: CO thé gébm 1 hodc nhiéu mdrc cache,
dung lwong trung binh;
» BO6 nhd ngoai: Lwu trir va backup, dung lvong cao
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o BO nhd ROM va RAM

I
s« B6 nh& chinh
» Cac dac trwng co ban:

v' Chtra cac chwong trinh dang dwoc thwe hién va
cac dir liéu dang dwoc sty dung

v' Ton tai trén moi hé thdng may tinh

v Bao gdm cac ngan nhé dwoc danh dia chi truc
tiép b&i CPU

v" Dung lwgng cua bd nhé chinh nhé hon khéng
gian dia chi b6 nhé ma CPU quan ly

v Viéc quan ly logic bé nhd chinh tuy thudc vao hé
diéu hanh
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|
< T6 chirc 6 nho

Control

CuuDuongThanCong.com

BO nh&d ROM va RAM

Control

Data in Select Sense
Cell

{b) Read

https://fb.com/tailieudientucntt
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o BO nh&d ROM va RAM

I
< ROM (Read Only Memory)

» BO6 nh& chi doc

» Luwu trlr cac thong tin sau:
v' Thuw vién cac chwong trinh con
v Céc chwong trinh diéu khién hé thong (BIOS)
v Vi chuong trinh

% Cac kieu ROM:

> ROM: thdng tin dwoc ghi khi san xuat. Chi phi cao

> PROM (Programmable ROM): Chi ghi dwoe 1 1an
bang thiét bi chuyén dung.

> EPROM (Erasable PROM): c6 thé ghi nhiéu lan
bang thiét bi chuyén dung. Phai xéa bang tia cuc
tim truoc khi ghi lai. 11
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BO nh&d ROM va RAM
|

< RAM (Random Access Memory)
> BO nhé truy xuat ngau nhién
» Co0 kha nang doc/ghi (Read/Write Memory)
» Luwu trlr thOng tin tam thoi
» C0 2 loai: SRAM va DRAM

12
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% SRAM (Static RAM)

> Cac bit dwoc lwu trir bang
céc Flip-Flop — thdng tin 6n

VVV VY

dinh

Cau truc phire tap
Dung Ilvong chip nho
Toc dd nhanh (6-8ns)
Dat tién

Dung lam bd nh& cache

Logic 1.
C1=high, C2=low
T1,T4: off
T2,T3: on

Logic O:

Cl=low, C2=high
T1,T4: on
J2,T3: off

BO nh&d ROM va RAM

13
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* DRAM (Dynamic RAM):

>

V. V V V V

Cac bit dwoc lwu trivr trén tu
dién — can phai cé mach
lam twol ‘

BO nh&d ROM va RAM

Address line

1

|

Cau truc don gian
Dung lwgng lon
Tdc dd cham hon (60-80ns)

Ré tién hon T

Dung lam b6 nh¢ chinh

Transistor

Storage —1
capacitor ~ |

14
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BO nh&d ROM va RAM

< Céac DRAM tién tién

>

Enhanced DRAM

v DRAM c6 bao gébm mét phan nhé SRAM

v' Cache DRAM (1Mb DRAM, 8kb SRAM)

Synchronous DRAM (SDRAM)

v Dong bd hda v&i xung nhip ctia CPU

DDR-SDRAM (Double Data Rate SDRAM)

v’ Gap déi toc dd cia SDRAM, 184-pin

Rambus DRAM (RDRAM)

v' 2 kénh truyén thong riéng biét (dual channel)

v’ Tbc do chuyén dir liéu 1&n t&i 3.2Gbytes/giay
15


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

\/

>

>

BO nh&d ROM va RAM

< T6 chc cta chip nhod

Cac duwong dia chi: A ; + Ay co 2"

tlr nhé X Do
Cac dwong div liéu: D, + Dy: d0 | chipnhe . P
dai ttr nhé = m bit Ay 2 Xmbit| -
Dung Ilwvgng chip nhé = 2" x m bit CS -GS D,
Cac dwong diéu khién: WE
v' Tin hiéu chon chip CS (Chip Select) WET fOE
v Tin hiéu diéu khién doc OE (Output

Enable)
v' Tin hiéu diéu khién ghi WE (Write

Enable)

Cac tin hiéu diéu khién tich cwc voi

muc O
16
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o BO nhd ROM va RAM
|

< Thiét ké module nh& ban dan
> Dung lwong chip nhé = 2" x m bit. Can thiét ké dé tang
dung lwong:
v' Thiét ké tang do dai t nh&
v' Thiét ké tang sb lwong ti nhé
v' Thiét ké két hop

<

i du:
Cho chip nh&@ SRAM 4Kx4 bit. Thiét ké module nhé 4Kx8 bit

Giai: Dung lvong chip nh¢ = 212 x 4 bit. chip nhd co:

v' 12 chan dia chi

v' 4 chan di liéu
module nh& can co:

v' 12 chan dia chi

v 8 chan di liéu

18
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< Thiét ké tang dd dai tr nho
Cho chip nh& 2" x

>

>

m bit

Thiét ké mo-dun
nhé 2" x (k.m) bit

Dung k chip nh¢

BO nhd ROM va RAM

CS
WE
OE

A1 +Ag

i

«—>D3+Dg
—>D7+Dy

19
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o BO nhd ROM va RAM

I
1. Thiét ké tang sb lwong tlr nhé
Vidu:
Cho chip nh& SRAM 4K x 8 bit. Thiét ké module nh&
8K x 8 bit
Giai:
Dung lwgng chip nhé = 212 x 8 bit. chip nhé co:
12 chan dia chi
8 chan dir liéu
Dung lvong mé-dun nhé = 213 x 8 bit:
13 chéan dia chi
8 chan dw liéu
20
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2. Thiét ké tang so lwong tlr nho

BO nhd ROM va RAM

Ar1+Ag
< > Ai1+Ag
Ds+Dgle—*
»d CS
Mzlp vobd | |we oF
Bo giai ]H‘ % _
M 1552 7> D7Do
— G Zls.
» A11+Ag
G|A| Y0 YI D7+ Do+
dCS
0 0| 0 1 WE OF
0 1/ 1 0 f
1/ x|/ 1 1 WE .DE 21
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I
“ B6giaima2 -4

—» A
— B
BG giai ma

2—4

— G N\,

BO nhd ROM va RAM

YOho—>
Y1o—>

G|B A|Y0 Yl Y2 Y3
0,00 O 1 1 1
0/01 1 01 1
0O(/10 1 10 1
0(11 1 1 1 0
1 xx| 1 11 1

22
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BO nhd ROM va RAM

I
3. Thiét ké két hop
“ m=38 bit -> moOt bang nh&
tuyén tinh

N B WD R = O

D7+ D
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o BO nhd ROM va RAM

I
3. Thiét ké két hop

\/

¢ m=16 bit —» hai bang nh& dan xen

Chon byte thip H I@ H Iﬁ

Khong chon Dis + Ds D7+ Do

CUtDuong 1 nacorg. ct

Bang 1 Bang 0
1 0
BEO 3 2
Ay —» —
Bo tao tin 3 4
B — hiéu chon 7 B
byte 9 8
W —> —
BE1
Cac tin hiéu chon byte: Bos = p.1> Ji+1 2
BEI | BEO Chon byte
0 0 Chon ca 2 byte
0 1 Chon byte cao
1 0
1 1

https://fb.com/tailieudientucntt
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BO nhd ROM va RAM

|
Thiét ké két hop
< m=32 bit > bon bang nh& dan xen

Bing 3 Bing 2 Bing 1 Bing O
3 2 1 0
7 B 5 4
11 10 4 B
15 14 13 12
19 18 17 16
By =+ .A2> 4i+3 4i+2 4i+1 4j
. BED
By m—
A 3 S
k B& tao tin | BE1
B — hiéu chon

byte BE2 'y [y 3
W — — - -
=T=r BE3 BEZ2 BE1 x BEOD
DW — BE3 ﬂ 11 L[ U
S

Da; + Doy Dy3 + Dig Dis + Dg D7+ Dy

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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o BO nhd ROM va RAM

I
3. Thiét ké két hop

“* m=64 bit »> tam bang nh¢ dan xen

Bang 7 Bang 1 Bang 0
7 1 0
15 9 8
23 17 16
31 25 24
A + A3> 87 8i+1 8i

1] [ L 1] e

Dsz+ Dsg Dis+ Ds D7+ Do
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° BO nh& cache

|
< Nguyén tac chung:
» Cache c6 tdc dd6 nhanh hon bd nhé chinh
» Cache duwgc dat gitra CPU va bo nho chinh.
> Cache c6 thé dwoc dat trén chip ctia CPU

Block Transter
Word Transfer r"‘"-"*--"w.

CrU Cache Main memory
Fast Slow

- CPU yéu cau ndi dung cda ngan nhé

- CPU kiém tra trén cache vé&i dir liéu nay

- Néu cé, CPU nhan di¥ liéu tr cache (nhanh); néu khdng, doc
block nhé chira di¥ liéu tr bO nhé chinh vao cache

- Tiép do6 chuyén di liéu tir cache vao CPU

om/tailieudientucntt
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° BO nh& cache

I
< Truy xuat di liéu tr cache va tr bd nhé chinh
» BO6 nho chinh ¢6 100,000 words, access time la 0.1 pus.
» Cache c61000 words va access time la 0.01 pus.

v CPU sé truy xuat truc tiép word co6 trong cache (hit).

v" Word chi c6 trong memory (miss), thi phai dwoc
chuyén dén cache trwdc khi truy xuat.
> Gia sir 95% cAac yéu cau truy xuat 1a hits. Average time
truy xuat 1 word 1a;
(0.95)(0.01 pus)+0.05(0.1 us+ 0.01 ps) = 0.015 us

28
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\/
0’0

CAau tric bdé nh& cache

>

>

M6t sO Block clia bd nhé chinh dwoc nap ; %“"

vao cac Line cua cache.

Tag (thé nh&) cho biét block nao ciia bd
nhd chinh hién dang dwoc chira & line do.
Khi CPU truy xuat mét t nho, co thé: ||
v' Tt nh& co trong cache (cache hit) }m
v Tt nhé khéng co6 trong cache (cache miss)

Line

Vi s6 line cla cache it hon

sO block clia bd nh¢é chinh, ™%
can c6 mét thuat giai anh

xa théng tin trong b nho
chinh vao cache.

CuuDuongThanCong.com

Tag

BO nh& cache

-+ Word e
length

Block {h) Main memaory

Block length
(K Words)

{a) Cache 29

https://fb.com/tailieudientucntt
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° BO nh& cache

I
% Cac phuwong phap anh xa dia chi

a) Anh xa trwc tiép (Direct mapping)
M®&i block clia bd nhé chinh chi co thé dwoc nap vao 1 line
duy nhat cda cache.
Quy wéce nap:
B, — Ly
B, —L,

Bni— Ly
L, : By, B,y By -
L; - B, Bress Bomer -
— B: chi c6 thé.dwoc nap vao L (j mod M)

30
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BO nh& cache

I
Cac phwong phap anh xa dia chi

a) Anh xa trwc tiép (Direct mapping)

B nhd chinh

|
N bit Bo
- — . Cache B,
Tag Line | Byte L Lo B
e — i [ |_1 Bg
M3 Nz My — Lo B4
(1) e 2
(2)
L J A J > Y
So sanh L — L (O B;
* = gr (3.1) ' T
cache hit | [
m=1
(3.2)
cache miss B,.1

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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BO nh& cache

I
a) Anh xa truc tiép (Direct mapping)
“ Dia chi CPU phat ra c6 N bit, dwoc chia thanh 3
trvong:
v Trwdng Byte (c6 nl bit) dé xac dinh byte nh&
trong Line (Block)
2" = Kich thwéce 1 Line
v Trwong Line (cé n2 bit) dé xac dinh Line trong
Cache
2n2 = 56 Line trong Cache
— Dung lvong Cache = 21t * 2n2 = 2nl+n2
v Trwdng Tag (cé n3 bit):; sb bit con lain3 =N - (n1
+n2),>.0 vi 2N >> 2ni+n2 32
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BO nh& cache

b) Anh xa lién két toan phan

>
>

>

Fully Associative Mapping

M®&i block c6 thé dwoc nap vao bat ky line nao cla
cache.

BPia chi b6 nhé do CPU phat ra dwoc chia thanh 2
phan: tag va byte.

Pé kiém tra xem mot block co trong cache hay
khéng, phai ddng thoi kiém tra tat ca tag cua cac
line trong cache.

— Can cac mach phurc tap dé kiém tra.

33
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BO nh& cache

I
b) Anh xa lién két toan phan

Bo nhd chinh

| Bo
- e, — B‘]
Tag Byte B>
— — Cache B,
— Ny [E— B
L L Bs
J =L
' ll¢‘

# [ |

(]

(7]

-

=

ni{=
3
juy

cache hit

{

L1

cache miss

ongThanCong.com https://fb.com/tailieudientucntt
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° BO nh& cache

I
c) Anh xa lién két tap hop
» Set Associative Mapping
» La phwong phap dung hda cua 2 phwong phap trén
» Chia cache thanh cac tap: Sy, S;, S, ...
» MO6i Set c6 mét so Line (2, 4, 8, 16 Line)

Vi du: Moi Set co 2 line: 2-way Set Associative Mapping
M®éi block dwoc nap vao 1 line ndo dé trong Set nhat
dinh:

B,— S,
B,—S;

B, — S,
Pia chi doCPU phatra c6 3 trwé’ng:m;l;gmgezm&et, Byte 35
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BO nh& cache

|
c) Anh xa lién két tap hop

= =

| B& nhd chinh
N bit Bo
o~ Cache B+
Tag Set |Byte —— Lo } S Bz
v /N —— L Bs
N Nz N — L } S B
‘(1) | Ls 1 Bs
(2) l — | i,
v — _
So sanh (;\THH“"JH | } Sj (2)—» Bi
31 U L1

w
T

cache hit L

(3.2)
cache miss =

ongThanCong.com https://fb.com/tailieudientucntt
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BO nh& cache

Vi du:
Hé thong co:
BO nh& chinh = 256 MB
Cache =128 KB
Line = 16 Byte
Xac dinh so bit ctia cac trwéng dia chi khi
a) Anh xa truc tiép
b) Anh xa lién két tap hop 4 Line/Set

37
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BO nh& cache

I
Cau a:
2N = 256.2%0 = 228 -> N = 28 bit
Tinh cho trirong Byte:
Kich thwéce line = 16 = 24 Byte — n, = 4 bit
Tinh cho trwong Line:
S6 line trong Cache: 128.219/16 = 213 — n, = 13 bit
Tinh cho trwong Tag:
N;=N-(n1+n2)=28-(4+13) =11 bit
Cau b:
- Trwong Byte: n, = 4 bit
- Trwdrng Set: SO Set = SO line/4 = 213/4 = 211 — n,=11 bit
- Trwong Tag:.ng,=N-(n, +n,) =28 -(4.+.11) =13 bit 38
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BO nh& cache

< CA&c giai thuat thay thé block trong cache

>

Khi CPU truy nhap mét théong tin ma khéng co6 trong
cache (cache miss) thi nap block chira théng tin do
vao trong cache dé thay thé block cii trong cache.
Anh xa trwc tiép — chi cd 1 cach nap — khdng can
thuat giai dé nap.

2 phwong phap anh xa lién két — can co thuat giai
dé lwa chon thay thé.

39
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BO nh& cache

I
1. Random: thay block mét cach ngau nhién.

2. FIFO (First In, First Out): thay thé block da ton tai lau
nhat trong toan cache ddi v&i anh xa lién két toan phan,
trong set doi v&i anh xa lién két tap hop.

3. LFU (Least Frequently Used): thay block co so lan
truy nhap it nhat.

4. LRU (Least Recently Used): thay block c6 khoang
thdi gian dai nhat khdong dwoc truy nhap — duoc
danh gia la hiéu qué nhat.

40


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

BO nh& cache

I
“ Phuwong phap ghi dir liéu khi cache hit

» Ghi xuyén qua (Write through)
v' Ghi ca cache va bé nhé chinh
v' Tdc dd cham
» Ghi tra sau (Write back)
v Chi ghi ra cache
v Tbc dd nhanh

> Khi block trong cache bi thay thé can phai ghi tra
ca block vé bo nh¢ chinh

41
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BO nh& cache

I
% Cache trén cac bo xu ly Intel

» 80386: khong co cache trén chip
» 80486: 8KB

» Pentium: co 2 cache L1 trén chip
v Cache Iénh = 8KB
v' Cache di¥ liéu = 8KB
» Pentium 4: hai murc cache L1 va L2 trén chip
Cache L1:
v 2 cache L1, moi cache 8KB
v' Kich thudc Line = 64 byte
Cache L2:
v 256 KB-2 MB
v Kich thuwdc Line = 128 byte

42
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BO nh& cache

» Intel Pentium 4

Systen Bus

- - A
Out-of-order L1 instruction ——| Instruction
execution cache (12K pops) fetch/decode
logic it
x e
#
hits
Lteger register lile -I[Th- FT* register lile L J
v vy 1 v 1 v 1t 3 v T v 1
L2 cache
(256 KE)
Laoad Store Simple Simple Complex e FP
el il e aildress integer integer integer MAMX LI
Lt ik ALU ALL ALL Lk unit
L1 data cache (8 KB) 156
hii=

43
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BO nh¢ ngoail

< CAu trac vat ly cua dia tu:

>
>
>

>
>

>
>

Hinh tron, gdm nhiéu mat goi 1a head.

M&i mat c6 nhiéu dwdng tron dong tdm goi la track.
Trén cac duwong tron (track) dwoc chia thanh cac
cung tron goi la sector.

Tap cac track dong tam goi 1a cylinder

M&i cung tron chra 4096 diém t (~ 4096 bit = 512
bytes).

M6&i mat c6 1 dau doc dé doc ghi div lidu

M®&i 1an doc/ghi it nhat 1 cung tron (512B).

44
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BO nh¢ ngoail

Read /write l

Spindle ——————— head

Cylinder

disk head
array

45
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I
< Dia mém
»> 87, 5.25”, 3.5
» Dung lwvong nho: chitéi 1.44 MB
> Toc dd cham (360 rpm)
» Thong dung
> Ré tién
* Dia cirng
> Mot hoac nhiéu dia
» Thong dung
> Dung lwong tang Ién rat nhanh
» Toc do doc/ghi nhanh (5400, 7200 rpm)
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I
RAID — Redundant Array of Independent Disks
< RAID dé lam gi?

v An toan di liéu

v' Tang strc manh may tinh
< Dung nhw thé nao?

v’ Can it nhat 2 6 crng

v Card diéu khién

v' Cac loai phd bién: 0 - 6, 0+1, 5, JBOD, ...

47
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I
RAID O

v Can it nhat 2 6 clrng

v D liéu duwgc ghi theo phwong thire Striping (1 —
1,2-2,3-3, ..)

v Khéng duv thira

v Céc nhu cau vé di liéu co thé khéng nam chung
dia

Wu diém: Tang toc do truy xuat div liéu

Nhwoc diém: Tiém an nguy co hdng di liéu

48


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

BO nh¢ ngoail

I
< RAID1

v Can it nhat 2 6 clrng

v D liéu duwgc ghi theo phwong thir ban sao
(Mirroring).

v' Viéc khoi phuc di liéu rat don gian

Uu diém:
An toan d liéu

Nhwoc diém:
Khéng tang toc kha nang truy xuét

49 »
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I
* RAID 2

» Céc dia dwoc dong bd

» Chi phan chia mét it di¥ liéu (byte/word)

> Viéc slra 16i dworc tinh nhd cac bit twong tng trén cac
dia

> Nhiéu dia parity chira ma st¥a 16i Hamming tai cac vi tri
twong wng

» Nhiéu du thira: Chi phi cao, khéng dwoc st dung

RAID LEVEL 2 : Hamming Code ECC

|

A0 A3
BO
co

ECC /[ Ax ECC / Ay
ECC / Bx ECC /By
ECC /Cx ECC/Cy

ECC / Dx ECC /Dy

CuuDuongT hanCengrea & 1996 - 2004 Advanced Computer & Network Corporation. All Rights Reserved.
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< RAID 3

YV VYV

A\

Twong tw RAID 2
Chi 1 dia dv thira

Parity bit don gian cho mdi tap cac bit twong trng
D liéu trén dia 16i co thé dworc tai tao lai dwa vao cac

dr liéu con lai va thong tin parity
TOc do truy xuat dir liéu rat cao

BO nh¢ ngoail

RAID LEVEL 3 : Parallel Transfer with Parity
|

A0

Al A2 A3

BO B1 B2 B3

co 1l c2 3

DO D1 D2 D3
Stripe 0 Stripe 1 Stripe 2 Stripe 3

Copyright & 1996 - 2004 Advanced Computer & Network Corporation. All Rights Reserve; .
CuuDuongThanCeng.com

Stripes 0,1, 2,3 Parity
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 RAID 4

YV V VYV V

Y

M&i dia hoat dong ddc lap

Phu hop v&i cac yéu cau I/0 tdc dd cao

Lwong dir liéu dwoc phan chia trén cac dia kha lon
Viéc kiém tra parity dwoc thuc hién trng bit mot doc
theo cac dir liéu dwoc phan chia trén moi dia

Parity dwoc lwu trén parity disk

RAID LEVEL 4 : Independent Data Disks with Shared Parity Disk

)»

| Parity
Generation

PPPPPPPP

Block 0 Block 1 Block 2 Block 3 Blocks 0,1,2,3 Parity

Cﬁ?&&%ﬁgﬂ 1996 - 2004 Advanced Computer & Network Corporation. All Rights Reserved

Thaanng.com hnps://fb.com/l\glfﬁ-g\f(ﬁlgitﬁ?éﬂtt
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I
* RAID S5
> Giong RAID 4
> Parity dwoc phan chia déu trén tat ca cac dia
v" Round robin.
v 1-1:2-2:1,2-3;3-1;4-3;3,4-2:5-2:6 -
3;56-1;7-1,8-2;7,8-3
> Tranh hién twong nghén co chai & parity disk ctia RAID 4
» Thuwdng duoc st dung trong cac network servers

RAID LEVEL 5 : Independent Data Disks with Distributed Parity Blocks

| D

y

Parity
Generation

Server

D3
D Blocks

53
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I
* RAID 6
> D@ liéu dwoe ghi trén cac dia doc 1ap, st dung phoi
hop 2 parity riéng biét
» Twong ty nhw RAID 5, nhwng RAID 6 st dung thém
1 parity chiju I0i ther 2.

RAID LEVEL 6 : Independent Data Disks with Two Independent Distributed Parity Schemes

XOR Parity
Generation (P)

_ QO pariTy S PO PARITY
Q1 PARITY P1 pARITY
Q2 pariTY P2 pariTy
P3 pARITY

Reed-Solomon
ECC Code

Generation (Q) m

Copyright & 1996 - 2005 Advanced Computer & Netwaork Corporation. All Rights Reserved. WWWLACNC.CoM
CuuDuongFhanCeng-com https:Hfb-comtaitieudientucntt

ABlocks B Blocks CBlocks D Blocks
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I
< RAID 0+1
v’ Can it nhat 4 6 cirng
v D liéu dwoc ghi lén 2 dia cirng theo phwong thirc ban
sao (Mirroring) va 2 dia theo phwong thirc Stripping
Uu diém: An toan di liéu va tang toc tot

Nhwoc diém: Ton kém: 50%

RAID 10

RAID O
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I
Network Attached Storage (NAS)
va Storage Area Network (SAN)

“* Wires
» NAS dung TCP/IP Networks

v' Ethernet, FDDI, ATM (TCP/IP
over Fibre Channel)

» SAN dung Fibre Channel
“ Protocols
» NAS dung TCP/IP and
NFS/CIFS/HTTP
» SAN dung Encapsulated SCSI

BO nh¢ ngoail

TYPICAL NAS TOPOLOGY

%%%%

TCPAIP LAN

MFS5/CIFS PROTOC

NAS HeAD

= O
E o — To TAFE

RAID Disk ARRAY

TYPICAL SAN TOPOLOGY
TCP/IP LAN |

EEEEEEEEEEEE

Mote: A SCSI Hub might
be used instead of an
FC-AL switch
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I
NAS

Tat ca cac may c6 thé kétndi  |»
dén NAS thdng qua LAN hoac
WAN dé chia sé files.
Xac dinh di¥ liéu dwa vao tén >
file va céc byte offsets, truyén
file data or file meta-data
Cho phép kha nang chia sé >
thong tin gitra cac hé diéu hanh
khac nhau
File System dwoc quan ly boi  §»
NAS
Backups and mirrors dwoc >
thwe hién trén files, tiét kiém
bandwidth va thoi gian

CuuDuongThanCong.com

BO nh¢ ngoail

SAN
Chi c6 server dung SCSI Fibre
Channel ma&i c6 thé két nbi dén
SAN. Gi¢i han 10km
Xac dinh di¥ lieu dwa trén sé hiéu
khdi va truyén cac khoi di liéu tho.

File Sharing phu thuéc hé diéu hanh
va khong c6 nhiéu hé diéu hanh hé
tro

File System dwoc quan ly boi
servers

Backups va mirors dir liéu trén ting
block mot

57
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|
Pia quang - CD
> Puwdng di liéu chay theo dwdng xoan ¢ tir trong
(trung tam) ra ngoai.
> Kich thwdc CD cé thé nhd hon 4,8 inch néu mudn
(trén thwe té co nhiéu mau CD va&i kich thwdce rat bé,
dung lwvgng khoang 2MB)

v'Bé réng clia duwong xoan oc 1& 0,5 um !,////;,?:\\\ﬁ

v’Khoéng cach gitra 2 duwdng tron xoan @y
oc lién tiep 1a 1,6 pym \ \ . yo
v'Cac Bump (g®) nam trén dwong di cla \\a_“‘f/ /”

vong xoan 6c nay. L

S2000 How Stulff Works
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I
% Dia quang - CD
» Drive Motor quay dia.

v duwoc diéu khién
quay chinh xac 200
dén 500 vong

> Laser va mot hé thong
thau kinh hoi tu dé doc
Bump.

> Hé thong truyén doéng
v diéu khién tia laser

Disc Drive

Disc Drive Laser Tracking

theo nhirng track . Mptor . "Lens */Aglor
xoan Oc.
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< M6t sd dac diém cta DVD
» L&p nhém co tac dung phan xa ¢
bén trong, ngoai ra con co 1 I&p
vang mong lam I&p ban phan xa
cho phép tia sdng xuyén qua.
» Loai dia 1 mat thi nhan dwoc in

trén mat khong lwu trip, doi voi b~
. o « M. . ~ y //f;_'._.'.'._\\\l\\ |

loai 2 mat thi viéc in nhan duoc bt .\""'”1'“] ),

A Y .~ il :

thwc hién trong phan gilra truc Y

> \\ ;LQ y

cuia dia \___;___ﬁ_:::_.;_,,,/

» DU liéu dwoc ghi trén nhirng vong G o st wrs

Data tracks on a DVD

tron xoan 6¢ gom nhiéu track.
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Pac tinh DVD CD-ROM
Puong kinh, ¢ day(mm) 120/1.2 120/1.2
Mait dung 1 hoac 2 1
S6 16p 1 hodc 2 1
Dung lugong (GB) 4.7,8.54;9.4;17 ~0.7
Budc cua track (micron) 0.74 1.6
Do dai toi thiéu cua pit 0.4-0.44(micr) 0.83
Budc song st dung (nm) 635 hoac 650 780
Khau d6 s6 0.6 0.45
Modulation 8-16 EMF(8-17)
M3 stra 10i RSPC CIRC
Do bén cao cao
Tbc dd quét vach (M/s) 1.3

3.5-3.84

BT et T COTC e TeeToTTeT
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< Hé thong lwu trlr quang — tir (Magnetic — Optical
Storage Systems)

>

YV VYV

Pé khéng lam gidm chat lwong cta dir liéu ma khéng
han ché s lan ghi/xoa thi ngudi ta sir dung hé thong
guang tw (MO).

Hai nguyén tac co ban cta hé thdng quang va tw 1a:
v' Ghi bang tw

v Poc bang quang.

Co6 2 loai tiéu chuan cho MO la loai 5.5 va 3.5 inch.
Loai 5.5 inch c6 dung lwvgng twong dwong CD-ROM.
V&i kha nang cdia minh MO c6 thé bl vao viéc né

khéng ré va nhanh nhw cac loai CD-R, CD-RW. -
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I

* Flash disk
> BO nh& ban dan cwc nhanh (flash memory)
> Thuwong két ndi qua cong USB
» Khéng phai dang dia
» Dung lwvgng tang nhanh (64 MB — 32 GB)
» Thuan tién
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