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12.1 Mass Storage +X 7} &t

B Magnetic disks
« BT HBE AAHOIN I 22| ALBEIE HE HETK|
« A 2IE(cylinder) — E 2li(track) — M E{(sector)
= ™ A7} (access time) = Positioning time
= EtAMA| ZH(seek time) + 3| ™ X| ¢ (rotational latency)
B C[A3 E2HO|E= /OHAS 510 HREO FE2E
= /OHA O
= IDE (ATA-1), EIDE (enhanced IDE, ATA-2), USB
= SATA(serial ATA), eSATA(external SATA), Fiber Channel(FC)
= DAE X|0{7]|7} C|&3 E2HO|E0f LIFE|O = |23 Ho7]0f
THES 0] C|23 E2MO0|HE SEAIZ
= C[23 HO7|= W A E 71X AS
« ClA3 © WYZ FHAICIAA M0]7]) © (IO A) © SAE H 07|

Moving-head Disk Mechanism
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12.2 Disk #+&

B =Z| &5 (logical block)
» C|A3 EBO|EE =2| EES0| IR AR FZ &
. =2/ 220| HE 24 Bl
« =2 22 37|= 7} 512BO| [ low-level formatS £} CHE 37| £
HdSE US
m =2 220 22 25 YUY
- =2/220| 1X48 B AS C|AI0| MEO| 2XHOE WY
. OIFTH=3| 22 > QINe 22| 220 fE 2
£ Sector 0 - HIZ MEICIO| H BR| 2, 3 # 4l

. =al g
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. 22 20| My 2
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12.3 Disk & (Attachment)*

B ZFEO| C|AT MEEA| Y2 Al

= host-attached storage: I/0 busOf| HZAs}=1/0 T E

» network-attached storage: 2AF I} A|AHIOM /A SAE ZS
B SAE SR NHYEK

= |IDE/ATA, SATA

= FC (fiber channel) - 244 Q HO|2& A5t 15 2H 11X
B 4 EQ 3 E&F M &E K| (network attached storage - NAS)

s NFS(SLA)/CIFS (windows) Z2EZE ARSI 2 AEZ|X| H2
B SAN (Storage Area Network)

» HEQAZZEZES AMRSIX| ¥

MNEEA HE8 HERA
» FC7I QA0 =2 A&

web content
provider

client

12.4 Disk Scheduling

B MM = SIEROL 2852 AFES MUY

« C|AT CEl0|E > 2 3 A7t =2 M2 2k (bandwidh)
B C|A3 M2 A7t =seek time + rotational latency

= seektime2 || E2| seek distancedj H| 2| &t
B C|A 3 C[{YZE (Disk bandwidth) — B/sec

- 9l AI7HE MBS Ho|= &

B C|A3 A7||Z 2 (Disk scheduling)
= L2310 2F M2l =ME HHES = M2 27 E Y50
HZ AU Y E = SFHAZE = AS

FCFS scheduling — MUMX 2] A =2

B FIFO 72 AL, 288 &AIT)2 X 2|
B (0f) ©A| head O|= Z 0| =640 cylinders.
queue = 98, 183, 37, 122, 14, 124, 65, 67
head starts at 53
0 14 37 536567 98 122124 183 199
[ 1 [T 1 Ml L
I 1

5




SSTF scheduling — X|A EFH 2 M A EE
B Shortest-Seek-Time-First(SSTF) A& &
o XY S E AXK|OfM BAAIZHO] Z[A Q1 X|O| QF S T AE
B SSTF= Q2 QX o| 7|Of(starvation) ALE| 7} A S
B (0f]) MA| head O|= Z 0| =236 cylinders

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

0 14 37 536567 98 122124 183 199
| 1 L1l I it L]
f
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SCAN scheduling —

B SCAN = Elevator algorithm —
» C|A3 Q0| 51 E0|M ARSI CHE 2 DO 2 O|=5HHAM

H
- CI2 20| STOLB CHA| SYHOR O|SO1BIA 22 S5 uhe

B (0f]) ™A head 0|5 Z 0| = 53 + 183 = 236 cylinder

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

0 14 37 536567 98 122124 183 199
Il 1 1 1 1l 1 1l 1 |
7H2 ol E3o|
= YT Zo| EHmr}
CH7[AIZHO] 23
183
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C-SCAN scheduling T

m Circular SCAN -—

» C|AT Y ETLSHE EOAMCHE
=

B2R 0|5 (HEHE Y 2|~
» SCANECLC} 7St 7| A2t H| S

queue = 98, 183, 37, 122, 14, 124, 65, 67
head starts at 53
0 14 SI? S? 6|5_6? 98 122I I1 24 1?3 1?9

=
=
E
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LOOK scheduling

Zf kol OFX|9 2 0| =EH5HH o 22| 0|5 Heks FAl HiE

o

|) M| head 0|5 Z 0| =39 + 169 = 208 cylinder

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

0 14 37 536567 98 122124 183 199
| | L1l
|

—~~

1 | 1 L |
]

59

169
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C-LOOK scheduling Disk-Scheduling & 1n2|Z MEH
B Circular LOOK B SSTF
queue = 98, 183, 37, 122, 14, 124, 65, 67 s KFOADL MEH HE7F 3H XS}

0 14 37 536567 98 122124 183 199 » C|ATE OH0| AFRSI= 5171 2 A|AHI| et

| 1 | 1 1l 1 11 | |

' ! m 452023 28 F59 90| 3o

= QF FOl ot 7He 2FSo| Y 2= ¢na|Fo 452 SY€E
mIb SE WO P g

= linked allocation, indexed allocation2 8| EE Et0| 0| ¢t

B CAT AHEEY SD2E2 LNEF UM HEE SEHK 2
=2|E R=& 2d5t= A0l F2
» SSTF S LOOKO| 7|2 L 12|ZE0 2 A DL MEHQ]
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12.5 Disk Z2| 12.6 Swap-Space &z|*

B Swap-space

B Disk Formatting
= YO EE|7E FI|AZKS Y22 M ALEStE LA3 S

= Low-level formatting (or physical formatting) < at the factory
« MEE FE2517| floh CI23 8 HEHot AHETRE 7| & B Swap-space 2|X|
(sector = header + data + trailer) . I}Q A|AEIO| 2 I} AR — 1180| 80|, H{ZESH
= Partition: 012 7§2] 22H=2 T8 } eenx =g - 228 C|A3 TE ALS - LUEQ B, 5 BOjN 287
= Logical formatting: It QA|AHl OHE| B Swap-space 22|
m EdEH =5 Mol Y - Solaris 12 TR A AT AIZFE DO (FFABZH Al &
= sector sparing (forwarding) — C|A 3 A Z 20| |t x| A0 et « anonymous memoryg MAZZtO 2 AL —
= sector slipping (2L} 7|) (stack, heap, uninitialized data)
= text segment (program)= swap space0 X Z&3stX| X o, L5
MY A| A0 M THAl 812
» Solaris 2 = S2|& 0| 2 2|0 A page outZ! [}0f swap spaceE &H&tst
St

=
» 7192 swap-spacel| AHE&E FH5L7| |5 swap mapS ALEE

=

rto

oxdl

not

spare
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12.7 RAID #+=*

B C|A AFRO| ShAf HEEH
= YEGI0 SESHE o2 72| LIA3E AL
B Disk striping (or interleaving)
= uses a group of disks as one storage unit.

= improve performance

block

B RAID(redundant array of independent disks) gt
» SOOI MY X EE 222 M X MEY 8 45 a4
= Mirroring (or shadowing): C|A 39| EALE QK| > =2 H|&
s

= Block interleaved parity: parity &1t C|A 3 striping?| Z gt
> Heugoz 5838
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