BO NHO NGOAI
(EXTERNAL STORAGE)
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CAC KIEU BO NHO NGOAI

e Dia tr (Magnetic Disk)

* DPia quang (Optical Disk)
* Flash Disk

e Bang tw (Magnetic Tape)
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PIATU =

» B& mat bao phu vat liéu tlr hoa (oxit sat)

» B& mat st dung nhdém

» Bé mat bang thuy tinh
0 Bé mat ddng déu lam tang dd tin cay
0 Gidm sai soOt trong bé mat = gidm 16i doc viét
a2 Cwng hon
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KY THUAT BOC VA GHI =

e Ghi cam &ng:
2 Dong dién qua cubdn day sinh ra t trwong lam
xoay huwdng cac hat tw
0 Xung g&i dén dau tw
0 Mau tir ghi lai trén mat dwoi
e Poc dién tw: tir trrdng qua cudn day sinh ra dong
dién
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GHI CAM UNG/BDOC DIEN TU —
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4 e )
TO CHUC VADINHDANG (et
DU LIEU -

e Track: thong tin dwgc ghi thanh nhirng vong tron

dong tam

0 Gilra cac Track co khodng trong

0 Gidm khoang trong gitra cac track sé tang dung
lwong

0 SO bit trén track la nhw nhau

Van téc gdc 14 hang sb

L
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TO CHUC VA DINH DANG @m
DU LIEU
 CA4c track chia lam nhiéu sector
ad Thong thwong 100 sector trén 1 track

2 1 sector khoang 512 byte, 256 byte, 1024 byte
2 1 sector cO 1 header va 1 trailer (dir li€u dac biét)

« Kich thwdc khdi nhé nhat 1a mét sector
o C6 thé c6 hon 1 sector trén 1 khoi
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Inter-sector gap
Inter-track gap
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CAC BAC TiINH BDIATU

» Dau ttr co dinh hay dau ti di dong
 PTa cb dinh hay thay dbi
e MOt mat hay hal mat
» MOt dia hay nhiéu dia
» Co ché dau tw
0 Tiép xuc (dia mém)
ad Khong tiép xuc
e Thoi gian truy cap
0 Thoi gian tim kiém (track)
a DO tré quay (sector)
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NHIEU DIA
(MULTIPLE PLATTERS)

Hiful'wirlie g | 1 por siface) Lrkpecon of

arm moton
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Surface 8
Suraee 7

Sofaced
Soface 3

Suaee 2
Suace I
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CYLINDERS -

e Pon vi lwu trlr bao gdm modt tdp cac ranh ghi
chiém cung vi tri

a— spindle

= arm ssculbly

1004
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DIA MEM

e 87,5257, 3.5

e Dung lwvgng nho: chi tdi 1.44 MB

e Toc d0 cham (360 rpm)

e Thong dung

» Ré tién

» Twong lai c6 thé khdng ding nira?



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

DIACUNG
o M6t hodc nhiéu dia
e ThOong dung
» Dung lwong téng lén rat nhanh
a 1993: 200 MB

a 2005: 30 GB, 40 GB, 80 GB, 120 GB ...
a 2016: ?

» Toc dd doc/ghi nhanh (5400, 7200 rpm)
» Ré tién

@



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

(-

RAID T

* Redundant Array of Independent Disks

» Tap céc dia clrng vat ly dwoc HPH coi nhw mét 6
logic duy nhat

o D liéu dwoc lwu trir phan tan trén cac 6 dia vat
ly

» C6 thé s dung dung lwgng du thira dé luu triv
cac théng tin kiém tra chan lé, cho phép khoi
phuc lai thdng tin trong trd'ng hop dia bi hong

« 7 loai pho bién (RAID 0-6)
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RAID O

e Khong dw thira
e Phan chia déu dir liéu dén tat ca cac dia
0 Round Robin
o Tang tbc do truy xuat dir liéu
0 Céac nhu ciu vé di¥ liéu co thé khdng nam chung dia
0 D liéu trén cac dia dwoc tim kiém déng thoi
0 Tap cac dir liéu twong tw nhau dwoe phan chia dén nhiéu

RAID LEVEL 0 : Striped Disk Array without Fault Tolerance

RAID
Controller

Server

1518

Copyright © 1996 - 2005 Advanced Computer & Network Corporation. All Rights Reserved. www.acnc.com
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RAID 1

Cac dia dwoc nhan doi

D liéu dwoc doc tir 1 trong 2 dia, ghi trén ca 2 dia
Viéc khdi phuc di¥ liéu rat don gian

3 Thay dia bi hw va thyee hién nhan ban lai

ad  Khoéng c6 downtime

Chi phi cao

RAID LEVEL 1 : Mirroring & Duplexing

Mirroring Mirroring Mirroring Mirroring
Copyright & 1996 - 2004 Advanced Computer & Network Corporation. All Rights Reserved. WWW.ACNC.COM



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

RAID 2 T

Céc dia dwoc dong bd
Chi phan chia mét it di¥ liéu (byte/word)
Viéc sira 16i dwoce tinh nhd cac bit twong tng trén cac dia

Nhiéu dia parity chtra mé stra 16i Hamming tai cac vi tri twong
ng

Nhiéu dw thtra: chi phi cao, khéng dwoc st dung

RAID LEVEL 2 : Hamming Code ECC

ECC/ Ax

ECC/Bx
ECC/Cx
ECC /Dx

Adto AZ=Word A BOto B3 =Word B ECC/AX to Az = Word A ECC  ECC/Bx to Bz = Ward B ECC
CotoC3=Word C DDto D3 =Word D ECC/Cx to Cz = Word C BECC  ECQC/Dx to Bz = Word D ECC

AENC

Copyright & 1996 - 2004 Advanced Computer & Network Corporation. All Rights Reserved. WWPWLACNC.00m /

A it
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RAID 3 T

Twong ty RAID 2
Chi 1 dia dw thira
Parity bit don gian cho mdi tap cac bit twong trng

D liéu trén dia 16i c6 thé dwoc tai tao lai dwa vao cac di liéu
con lai va thong tin parity

Toc do truy xuat div liéu rat cao

RAID LEVEL 3 : Parallel Transfer with Parity

I I I I Parity

G ti
AOD Al A2 A3 eneration A pariTy

BO B1 B2 B3

B ramity

co C1 c2 C3 C pamiTy
Do D1 D2 D3 D rarity
Stripe 0 Stripe 1 Stripe 2 Stripe 3 Stripes 0,1, 2, 3 Parity
Copyright & 1996 - 2004 Advanced Computer & Network Corporation. All Rights Reserved. WWWLACNC.OOM
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RAID 4 -

Méi dia hoat ddng déc lap
Phi hop véi cac yéu cau I/O téc dd cao
Lwong div liéu dwoc phan chia trén cac dia kha Ién

Viéc kiém tra parity dwoc thwe hién tirng bit mot doc theo cac div
liéu dwoe phan chia trén moi dia

Parity dwoc lwu trén parity disk

RAID LEVEL 4 :Independent Data Disks with Shared Parity Disk

Parity
Generation

ﬁz ﬁ PARITY

B2 B ramry
c2 C parimy
D2 D eamiry
Block 0 Block 1 Block 2 Block 3 Blocks 0,1, 2, 3 Parity
Copyright & 1996 - 2004 Advanced Computer & Metwork Corporation. All Rights Reserved. WWWWLACRC.COMm /
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RAID 5

Gibng RAID 4

Parity dwoc phan chia déu trén tat ca cac dia: Round robin
Tranh hién twong nghén cb chai & parity disk ciia RAID 4
Thwdng dwoc sty dung trong cac network servers

RAID LEVEL 5 : Independent Data Disks with Distributed Parity Blocks

AO . BO co | Do 0 PARITY
A1l R B1 g €1 1 PARITY R E1
A2 g B2 2 PARITY D2 E2

Server

A3 3 PARITY R C3 - D3 ' E3
4 pARITY P B4 E 3 . D4 . E4

A Blocks B Blocks C Blocks D Blocks E Blocks

A&X

Copyright © 1996 - 2005 Advanced Computer & Network Corporation. All Rights Reserved. WWW.Acnc.com
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RAID 6 T

» D lidu dwoc ghi trén cac dia doc 1ap, st dung phdi hop 2 parity
riéng biét

e Twong tw nhw RAID 5, nhuwng RAID 6 s&r dung thém 1 parity
chiu 16i tht 2.

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

XOR Parity
Generation (P)

- Bo Q0 PARITY PO pagiTY
Q1 pARITY P1 paRITY

Q2 paARITY P2 paRiTY 2 |

P3 pARITY G Q3 paRITY

Reed-Sol
e;:[: El;:-drgﬂn A Blocks B Blocks C Blocks D Blocks

Generation (Q) m
e Copyright € 1996 - 2005 Advanced Computer & Network Corporation. All Rights Reserved. WWW.ACNC.COM
k e e i e
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NETWORK ATTACHED STORAGE (NAS) @’T
vs STORAGE AREA NETWORK (SAN) -

o D@ liéu dwoc ghi trén cac dia doc 1ap, st dung phdi hop 2 parity
riéng biét
O NAS dung TCP/IP Networks
O  SAN dung Fibre Channel

e Protocols
0 NAS dung TCP/IP and NFS/CIFS/HTTP

2 SAN dung Encapsulated SCSI

TYPICAL NAS TOPOLOGY TYrPICAL SAN TOPOLOGY
TCPAIP LAN
SERVER SERVER SERVER SERVER |
% % % % SERVER serER SEmiER SEmER
TER/IFLAN MFS/CIFS PRoTOCOL |
[m— SWITCH
MNAS HEAD To TAPE
—
E g RAID Disk ARRAY
To Tare Note: A 5CSI Hub might
be used instead of an
@ RAID DisK ARRAY FC-AL switch /
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NAS vs SAN

NAS
Tat cad cac may co thé két ndi dén
NAS thong qua LAN hoac WAN deé
chia sé files.

Xac dinh dir liéu dwa vao tén file va
cac byte offsets, truyén file data or
file meta-data.

Cho phép kha nang chia sé thong
tin gira cac hé diéu hanh khac nhau

File System dwoc quan ly b&i NAS

Backups and mirrors dwoc thuc
hién trén files, tiét kiém bandwidth
va thoi gian

D

SAN

Chi c6 server dung SCSI Fibre
Channel ma&i c6 thé két néi dén
SAN. Gi&i han 10km.

Xac dinh div liéu dwa trén s6 hiéu
khoi va truyén cac khoi dir liéu tho.

File Sharing phu thudc hé diéu hanh
va khéng co nhiéu hé diéu hanh ho
tro

File System duwoc quan
servers

y bdi

Backups va mirors dir liéu trén tirng
block mot
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PIA QUANG - CD —

e CD-ROM (Compact Disk ROM)
* CD-R (Recordable CD)
e CD-RW (Rewriteable CD)
e Dung lvong thong dung 700 MB
» O dia CD:1993: 200 MB
a O dia CD-ROM
0 O CD-Writer: ghi mét phién hodc ghi nhiéu phién
e Téc d6 doc co sé 150 KB/s

TSty T erCorgTeonT Httpsircomfterirendrentoentt
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PIA QUANG - CD =

e CD la 1 mau plastic nho, day khoang 1,2 mm
e L&p nhwa polycarbonate

e L&p mang Bump (Iop bot khéng khi) (nhirng mang bump dwoc
In lién tuc va keo dai thanh nhirng track data hinh xoan &éc).

o L&p nhdm mdng phan chiéu dé bao vé 1ép bump (go).
o L&p axit Acrylic dworc phun nhe 1én trén Iép nhdm dé bao vé né.
« Nhan dia dwoc in chong 1én 1&p axit.

Label
Acrylic
- Aluminum
CEam e -

Polycarbonate plastic

@ 22000 How Stulf Works
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PIA QUANG - CD —

Puwong dir liéu chay theo dwong
xoan Oc tw trong (trung tam) ra
ngoai.

Kich thwéc CD cé thé nhé hon
4,8 inch néu mudn (trén thyc té co
nhiéu mau CD v&i kich thwoe rat
bé, dung lwgng khoang 2MB)

Bé rong clia dwdng xoan oc 1a 0,5
Lm

Khoang cach gilra 2 dwdng tron
xoan oc lién tiép la 1,6 um

Cac Bump (go) nam trén dwdng
di cGia vong xoan 6c nay.

//\\

f )
\\\ //

200D How Stulf Works

/
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PbIA QUANG - CD T

e Nhirng mang Bump dwoc kéo dai tao thanh track
c6 do rong 0,5 pm, dai 0,83 um va cao 125 nm.
a  Pit - vét Id6m

O Bump - mang go&

,1_'11.5 microns

E: 1.6 microns

N W [ ) Fos wicons

L2000 How Stuff Works
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e Drive Motor quay
dia: dwoc diéu khién
guay chinh xac 200
dén 500 vong.

o La:ser V’é. mot hé
thong thau kinh hoi
tu dé doc Bump.

e H& thong truyen
dong: diéu khién tia
laser theo nhirng

track xoan 6c. Disc Drive  Laser  Tracking
Motor Lens ~Motor
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DVD T

» DVD (Digital Video Disc) cling c6 thé dwoc hiéu
la Digital Versatile Disc. (dia ki thuat s6 da nang).

» Twong tw CD vé nhiéu mat.
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MAGNETIC TAPE T

» Hé thong bang s dung ky thuat doc va ghi giong

hé thong dia tur.

e L&p phl ngoai bang bao gém nhirng phan td kim

oai tinh khiét bang chat ran dac biét hoac nhirng
mang ma kim loai.

« B& rong bang tir 0.38cm -> 1.27cm, thwong
dwoc dong goi thanh cudn qua 1 truc quay.
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MAGNETIC TAPE T

» D@ liéu trén bang tr dwoc cau tric thanh nhiéu
track song song, hé thong bang tlr dau tién s
dung 9 tracks, roi 18 hodc 36 tracks twong tng
1lbyte hoac 2 byte.

« Mat do ghi dién hinh 1600 khung/inch. Sau khi 6
bang tr hoan thanh viéc ghi 1 record no sé qua
vung khe hé (gap).
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MAGNETIC TAPE T

» Néu td chirc cac record vat Ii qua ngan khéng lén
hon bao nhiéu so v&i khe h& thi hiéu suat str
dung bang tir sé rat thap.

» Néu kich thwdc record qua I&n thi mat hiéu suat
khi gap phai t6 chirc viing di¥ liéu bé.
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MAGNETIC TAPE T

Frame 1l Frame 2

Khe h&
N ——
Track 1 /
AN
Track 9
N
_ J

'

Physical record
Chieau di chuyean baéng tog

Thoang tin tredn baéng tée Nn6dic ghi thaenh 1 chuodi cauc ma tradn bit ch6o nhaét.

/

T tertrenrertoentt
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MAGNETIC TAPE T

» Bang twr la thiét bi truy xuat tuan tw.

» Ban dau bang dwoc dat & vi tri khéi ddng, dé doc
record vat li N, trwdc hét phai doc qua N-1 record
ban dau roi méi dén record can truy xuat .

» Mudn doc record & cudi bang, chwong trinh phai
doc gan nhw toan bé bang tir.
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FLASH DISK T

e B6 nhé ban dan cuwc nhanh (flash memory)
» Thuong két ndi qua cong USB

e Khoéng phai dang dia

e Dung lvogng tang nhanh (64 MB — 2 GB)

e Thuan tién
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