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12.1 Mass Storage 3+ = 7} &

B Magnetic disks
= QIO HAREH AIL-OM 7MY S22 AR = B HEEA|
» A2l (cylinder) — E&i(track) — Ml E{(sector)
» ™2 A|ZF (access time) = Positioning time
= BEFMA| 7H(seek time) + 2| M X| A (rotational latency)
B C|A3 E2fO|E= IIOHAE So10] AFHO HZEE
n /O HA O
= IDE (ATA-1), EIDE (enhanced IDE, ATA-2), USB
« SATA(serial ATA), eSATA(external SATA), Fiber Channel(FC)
= IAE XN O7|7F C| &3 ECO|E0f| LWEE[O Rl= B2 H|0f7]0f
dd= B0 C|23 EEO|HE A Al
= |23 XMO7|= WZ 7HAE 7HX |2 =
« C|A3 & YA FHANC| AT MO 7]) & (IOHA) @ SAE K O]7]



Moving-head Disk Mechanism
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12.2 Disk #+ &

B =Z| =% (logical block)
» C|A3 E2IO|EE= =2 | === IXR HH = F =
« =7 220| M2 XA CHQlO
=2 =5 3A7|= 7Y 51ZBO|EH low-level format= Soff CHE 37| &

I SE U8

=2 220 27 22 YT

—| H O

» =C2|=F2| IXHR H{E 2 C|AT 9 ME O =XtEo=z #Y

« QTS =2 25 > Q¥ =2 250 T ==
» =2| 85 Sector 0 - HIZ A ZIGo| X SR E=H, K HY ME
» I EN .

« &2 EEIO| MIH —
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12.3 Disk B & Attachment)*

[ 5’-|-I—LE_.|O| ElAﬂ x-|7<|-x|-j(| M I:II-AI

B SAE B MK

LS|

IDE/ATA, SATA

FC (fiber channel) - 283 A 0|22 A2l 15 A& X
E 3 2&F HEEEK] (network attached storage - NAS)

24T A2 E0|A &

» host-attached storage: I/O busQj| AZS=1/0 TEE A&
network-attached storage: = 4

s« NFS(S L A)CIFS (windows) ZEEZ AF2SI0 YA AEZ|X| 2
B SAN (Storage Area Network)

HEQI ZTZEZSS AM2SX| 2610 HEEHK|
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12.4 Disk Scheduling

B UK St olo] ZEHOl A S MYH
« C|A3 EZIO|E > HE ™2 AlZH =2 ME&2F(bandwidh)
B C|A3 ™2 AlZF=seek time + rotational latency
s seek time& 3| E 9| seek distance0f H|z|&t
B C|A3 [[YZ (Disk bandwidth) — B/sec

. TRQ| A|ZHEF Mgl HHO|E

B C|A3 A7|=2(Disk scheduling)
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FCFS scheduling - MUMX 2| AAHESE

B FIFO FE AL, 283t M2 H2

m (0]) ®A| head O|= Z O] =640 cylinders.
queue = 98, 183, 37, 122, 14, 124, 65, 67
head starts at 53
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SSTF scheduling — X| A EFM 2 M A=

B Shortest-Seek-Time-First(SSTF) A 7| =&

» XY S| = RIX|O|A EAHA[ZEO] Z{ A0 R{X|2| 2HS HA AdEH
B SSTF= 25 QHFO| 7|Of(starvation) AEf 7| 2 Mgt 4= QI =
B (0]) ®XA| head O|= Z O] =236 cylinders

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

0 14 37 536567 98 122124 183 199
|
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SCAN scheduling —
\

B SCAN = Elevator algorithm —
. Cl23 90| $12 oA AIRISI0 (12 & 202 0LS5} 0N The 2
of A= ZE Q¥ S Mg - MSWEO|A EHMAHZ|I 7L B2 8F H 2|
« CFE X 20| T2ot™ CHA| dsto 2 0| S6tHAM 22 S2H S
m (0]) MXA| head O|= 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
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C-SCAN scheduling

B Circular SCAN
« ClA3B|E7SZ L
2oz 0|5 (AHS
s SCANELC| AUSHLCHZ

Ol CHE % 20 =
AH 2 AER UHF)

| Al XIS

of &

[=1;

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

183 199
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LOOK scheduling

|

B (0])) A head O|= Z0| =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
|
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C-LOOK scheduling

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

0 14 37 536567 98 122124 183 199
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Disk-Scheduling &1 2|& MEH

SSTF
. RRARR ME. 2517} 20 2N
SCANI} C-SCAN

» C|A3E BO| AFESHE F517F 2 A" Mgt

N5e 0|23 ¥ g4l 90| 2

. ’é ol ot 7ol 2 FE0 BlICIH 2= Ee[5e ds2 s¢€Y
o 2y S Ey g s

= linked allocation, indexed allocation2 5| EE BfO| O| =&t

ClA3 A7Ed Zi2([EF2 €25 U7 Hes 23X A <
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12.5 Disk 22

B Disk Formatting
= Low-level formatting (or physical formatting) < at the factory
. ME|S TE37| 98] C|AAE MG ARBIZR VIS
(sector = header + data + trailer)
» Partition: o2 7o A2 =2 M
= Logical formatting: I} 2 A| A Bl T OHE]
B 2yE =N EE
= sector sparing (forwarding) — C| A3 A =2 0f oot X[ AH3l0f &
» sector slipping (2 O{LH7|)
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12.6 Swap-Space 2g|*

B Swap-space
» JSHEE| 7 FI|HE K| L Z M ArESHE T3 St
B Swap-space 9| X|
. I A|ABIO| 2 MY AL] — 7310| 8O, H|Z SH
» wo|E C|A3 THE[E ARE — 2EHN ol H. S oM =
B Swap-space Ztz|
= Solaris 1 2 ZZMATEAIEE MO(7He S 2 A &
= anonymous memory& NSO Z AR —
(stack, heap, uninitialized data)
= text segment (program)= swap spaced| X AStX| X O, L=0f
Ot A AEI0 M THA| S
= Solaris 2 = =2|X HZ2|0f| A page outZ [0 swap spaceE &'
=1}

=
» 7122 swap-space®| At&= FHSt7| 2|5l swap map= ALEE

F2 7}
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12.7 RAID L X*

= BEOLY SE o= 0 || CIA3E AtE
B Disk striping (or interleaving)

s Uses a group of disks as one storage unit.
= improve performance

block

CETh

B RAID(redundant array of independent disks) 2t
» ZEOOH MY U HHMECE M KXo MEY A Ms ey
= Mirroring (or shadowing): C|A Q| EAIE QX| & =2 H|&

» Block interleaved parity: parity S &1t C| A3 stripingl| 2%t
D> Mo HEozZ & 58
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