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CAu truc dia

e Cacd dia duoc danh dia chi nhw mét mang
I&n, 1 chiéu véi mbi phan tir 1a mot khéi logic
— don vi truyén nhan nhd nhét

e Mang mét chiéu néi trén dwoc anh xa vao
cac sector dia mot cach tuan tw
* Sector 0 la sector dau tién trén ranh dau tién cla
track nam ngoai cung trén dia
« Qua trinh anh xa theo thir tw chi sb: sector, track,
cylinder (tlr ngoai vao trong)

Lap lich dia (1)

e HPH can s dung phan cirng mot cach higu
qua - v&i dia: thoi gian truy cap nhanh va
bang thong lén

e Tho&i gian truy céap bj anh hwéng béi:

° Seek)time: (thoi gia}n dich dau doc): Thoi giqn
chuyén dau doc den cylinder chira sector can truy
cap

e Rotational latency (B tré quay): Thoi gian chd
dia quay dé& dau doc gap sector can truy cap

Lap lich dia (2)

e Seek time: Cang nho cang tét
e Twong dwong: Khoang cach dich dau doc cang
nhé cang tot
e Bang thong dia la téng sb byte da dwoc
truyén chia cho tdng th&i gian gitra yéu cau
dau tién va thoi gian hoan thanh 1an truyén
di liéu cudi cung

Lap lich dia (3) :
e Co nhiéu thuat toan 1ap lich dia
e Chung ta minh hoa vé&i day cac yéu cau (Gia

st dia c6 200 track tir 0-199):

98, 183, 37, 122, 14, 124, 65, 67

DB4u doc dang nam & cylinder 53




FCFS (First come first serve)

Tbng sb budc di chuyén clia dau doc 1a: 640 cylinder.

SSTF: Shortest seek time first |:

e Yéu ciu co seek time nhd nhét tinh e vi tri
hién tai ctia dau doc

e Lap lich SSTF la mét dang cua lap lich SJF
c6 thé gay ra mot s6 yéu cau khong bao gidy
dwoc phuc vu (starvation)

e Vi du minh hoa: Téng sb buéc di chuyén cla
dau doc la 236 cylinder.

Vidu SSTF

queue = 98, 183, 37, 122, 14, 124, 65, 67
head starts at 53
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queue = 98, 183, 37, 122, 14, 124, 65, 67
head starts at 53
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SCAN

e Dau doc cla dia di chuyé&n tlr mot phia (vi du
bén ngoai hoac bén trong dia) sang phia kia
dé phuc vu cac yéu cau doc, sau d6 di
chuyén nguwoc lai... qua trinh nay 1ap di lap lai

e Phuwong thire hoat dong twong tw thang may
nén thuat toan nay con dwoc goi la thuat toan
thang may (elevator algorithm)

e Vi du minh hoa: Dau doc phai dich chuyén
208 cylinder.

Vi du SCAN

queue =98, 183, 37, 122, 14, 124, 65, 67
head starts at 53
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C-SCAN &

e DAu doc chuyén tlr mét phia (trong/ngoai)
sang phia kia va phuc vu cac yéu cau. Khi
sang dén phia kia, dau doc quay tré lai
nhwng trong khi quay tré lai khéng phuc vy
yéu cau nao.

e C-SCAN xem cac cylinders nhw mét danh
sach vong




Vi du C-SCAN

gueue =98, 183, 37, 122, 14, 124, 65, 67
head starts at 53
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C-LOOK :

e La mot trvong hop cia C-SCAN

e C-SCAN: Bau doc chuyén gila cylinder 0 va
n (cynlinder cuoi)

e C-LOOK: Bau doc chuyén gii¥a ¢, Va €,y
trong d6 ¢, la cynlinder c6 so thir tw nho
nhat trong s6 cac yéu cau; c,,,, 1a cynlinder
c6 sb thi tw nhd nhéat trong so céc yéu cau

e C-LOOK giam quang duong di chuyén cua
dAau doc so véi C-SCAN

Vi du C-LOOK

queue =98, 183, 37, 122, 14, 124, 65, 67

head starts at 53
no14 37 536567 98 122124 183 199
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Chon thuat toan lap lich dia

e SSTF la phé bién va “tw nhién”

e SCAN va C-SCAN thyc hién tot véi cac hé
thong doc ghi dia nhiéu

e Hiéu nang ndi chung phu thugc vao sb lwong
va tinh chat cla cac yéu cau truy cap dia

e Yéu cau doc ghi dia co thé bi &nh hudng boi
phuwong phap cap phat tép

Chon thuat toan lap lich dia

e Cac thuat toan lap lich dia nén dwoc cai dat
nhw mo6t module ddc 1ap ctiia HDH dé dé thay
thé khi can thiét

e SSTF hodc LOOK ¢ thé chon la thuat toan
ngam dinh

Quan ly dia

e Low-level format hoac physical format —
Chia dia thanh cac sector dé bd diéu khién
dia (disk controller) c6 thé doc/ghi

e D& lwu tép lén dia, HDH can ghi cAu truc div
liéu Ién dia:

* HDH chia dia thanh cac partition (phan ving) —
moi partition & mot nhom cac cylinder

o HDBH thwc hién logical formatting hay tao hé théng
tép.




Té chirc dia

e Dia ctrng c6 boot block d& khai tao hé thdng:
e bootstrap dwoc lwu trong ROM

e Bootstrap loader la mot chwong trinh nho ndm
trén boot block cta dia cirng.

e Vi du bootstrap loader:
e Linux: GRUB, LILO
o Windows: NTLDR

e V&i cac sector hédng: Phwong phap sector
sparing

T6 chirc dia cua MS-DOS 3
sector 0 boot block
sector 1 FAT

root directory

data blocks
(subdirectories)
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Quan ly khéng gian swap

e Khong gian swap dwoc xem nhw mot phan
mé rong cda bd nhé trong va nam trén dia
e Khong gian swap c6 thé ndm trén hé théng
tép hoac trén mot partition riéng
e Quan ly khdng gian swap
o UNIX BSD 4.3 cAp phat swap khi tién trinh bat
dau thue hién va lwu cac segment: text va data
o Nhan dung swap maps dé quan ly viéc st dung
khoéng gian swap.

4.3 BSD Text-Segment Swap
Map
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4.3 BSD Data-Segment Swap
Map
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CAau trac RAID :

e RAID — Hé théng lwu triv st dung nhiéu 6 dia
dé tang do tin cay (reliability) thdng qua sw
dv thtra (redundancy).

e C6 6 mirc RAID.




RAID (tiép) ='

e Disk striping: St dung mét tap dia nhw mot
dia

e RAID cai thién hiéu nang va d6 tin cay clia hé
lwu trir bang cach lwu triv co dw thira
o Mirroring/shadowing: Méi dia c6 mét ban copy
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Keéet noi dia :

e Co thé két ndi dia theo 2 cach:
1. Host attached thong qua cdng vao/ra

2. Network attached thong qua két ni mang

(duplicate).
o Block interleaved parity: Mrc dd dw thira it hon
mirroring.
RAID (0 + 1) va (1 + 0) H
Network-Attached Storage :
- client I
‘ NAS
LANWAN El I
:NA’S client I

Storage-Area Network :




Cai dit hé lwu triv 6n dinh

e Write-ahead log scheme requires stable
storage.

o D& cai dat hé lwu tri 6n dinh:
¢ Replicate information on more than one
nonvolatile storage media with independent
failure modes.
e Update information in a controlled manner to
ensure that we can recover the stable data after
any failure during data transfer or recovery.

Cac thiét bi tertiary :
e Thuat nglr: Tertiary storage
e Dac tinh cla tertiary storage la gia ré

o Noi chung, tertiary storage dwoc lam dé théo
duwoc

e Vi du: Bia mém, CD-ROM, USB

Dia thao dwoc
e Bia mém: Bia phu tr ndm trong vd bao vé

* Hau hét cac dia mém chira duoc khoang 1 MB;
mot so dia str dung cong nghé twong tw céd thé
chira 1GB.

o Téc d6 dia mém nhanh nhung dé mat dir liéu do
héng bé mit (tiép xuc)

Dia thao dwoc

e Dia quang-tr ghi di liéu trén dia nhwa clrng
b& mat phdi vat liéu ter.
« Nhiét laser dwoc st dung dé khuéch dai tuv
trwong yéu dé ghi 1 bit
» Anh sang laser light is dwgc st dung d& doc di
lieu (hiéu &ng Kerr).
» Dau doc dia loai nay xa bé mét dia hon la dau
doc dia tlr = gidm hoéng do xwéc, va cham.
e Dia quang khong st dung vat liéu tir ma
dung vat liéu dac biét cé thé bi bién déi do tia
laser

bia WORM

e WORM (“Write Once, Read Many Times”)
Ghi mét lan, doc nhiéu lan

e Dia ¢6 3 I6p: Hai Iop nhwa & 2 mat, ¢ gitra la
mot I&p phim méng ché tao ttr nhom

e Dé ghi 1 bit: O dia dung tia laser d6t mot 16
nhé trén I&p phim nhém.

e R4t bén va tin cay

e Vi du: CD-ROM, DVD-ROM

Bang :

e Bang ré hon dia, nhwng truy cap ngau nhién
cham hon

e Bang thuwdng dwgc dung cho cac rng dung
khéng yéu cau truy cap nhanh. Vi du: Lwu triv
di liéu, backup

e Cac hé théng bang tir 16n st dung robot dé
thay bang: Chuyén bang gitra cac 4 bang va
thw vién bang
o stacker — Thw vién bang nhé (mot vai bang)
e silo — Thw vién bang I&n (vai nghin bang)




Cac van dé cua HPH

e Nhiém vu chinh ctia HPH 1a quan ly cac thiét
bi vat ly va cung cap mét may ao cho rng
dung (théng qua trtru twong hoa)

e V@i dia clrng c6 hai mirc triru twong hoa:

o Thiét bj — M6t mang cac khéi div liéu

o Heé théng tép — HDH phuc vu céc yéu cau truy
cap dia (qua co ché hang cho/lap lich) tir nhiéu
trng dung

Téc doé truy cap dia :

e Hai yéu t6 anh hudng dén téc do truy cap dia:
bang thong bandwidth va do tré (latency).

¢ Bing théng dwoc do bang byte/second.

o Sustained band\(vidth: Tbc do trao doi gil"y liéu trung
binh trong mét lan doc/ghi Ién (tbng sb byte/thdi
gian)

» Effective bandwidth — Bang théng trung binh cla
toan bo cac 1&n vao/ra bao gdm seek / locate...

Téc d6 truy cap dia

e Do tré truy cap: Thoi gian can dé dinh vi div
liéu trén dia.
« D0 tré cho dfa: Chuyén dau doc dén cylinder can
thiét + do tré quay (thwong < 35ms)
- Do tré bang: Can tua bang > D6 tré tir vai chuc
dén vai tram giay

Do tin cay

e Dia clrng c6 do tin cay cao hon bang hoac
dia thao duoc

e Lwu trlr trén dia quang tin cay hon dia tw
hoac bang

e DAu doc dia clrng hdng-> mét div liéu

e Dau doc bang, CD... hdng khéng gay mét dir
lieu

Gia 1MB DRAM tir 1981 dén 2000
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Gia 1MB dia ctrng tir 1981 dén 2000
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Gia 1MB bing, tir 1984 dén 2000
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