14. Eﬁﬁ%ﬁﬁ (11, 12, 14)
HERE AR ZE M E
E &
WA 2 R FE FrA R G F5 E FEZEHY block 4EAT -
LR TA

1. Bit Vector : %[ block HF5—1{@ bit {3 » %5t bit & 0 > HiJz% block £ free >
&R > bit=1 5% block £ allocated -

2. Free List : #[[E A #F7A free blocks E2HEEEAK -

3. Indexed Block : £—{F free block NHYE R} Es A HAr free block Ay index °

4. Counting Indexed Block : Z5—{[ free block A& R & FifE - —5—E
%5 free blocks [y index » 52—F5 13848 free blocks fy4aE;
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a. {irJrlA & (bit vector)iZ :

(1) {52 ¢ SRR LR (blocK) S B Sy TR (/INMEREEET E » A
FIFRRE ) TSP Ll — (B R e A NG B 5 5 T A -
LTI B O AIEHLE free Y » 250 1 AUEHLBEF -

(2) B2 B -

(3) dhEL - D HABES MRS TR RS 22 AR I i TT R A E -

b. Z=z[E]EE5(free list)iZ :
(1) 1B © AR5y B2 (E @B (block) » —(F I DL —fE (i (field) s 75
e (pointer) - FI| FH FHAEIEHS () T E AT FHAYIE S -
(2) (2% - BER S -
(3) WA FHA R link Hifir i search Eh{EA M+ =] FH 22 MRVENTE RS
el - 1 H link S 3SR e - Sitpcasimsk -

c. [EIRZE % (grouping free list))Z :

(1) 1E2 R e R EYZER 73 R Bl group AREEE > S 55 —(E group HYAR (R
— (& block fy—F5 M +5 15158 (& group FTfE 2 - it =R S
group A% —({EllE& B (block) - & & H—F51%E(pointer)f5 (= T {E group -

(2) {E%: - FIF grouping free list JZ A EERIERAY AT 22/ > RTDURE S5
Bl —ERHy G T FHZER - R R — It AT HUS—(& group HY space -+ Fit
DI ERZ A S v FZE NS - HEAF -

(3) fifBl © FEEHSMEEIHTAE link R HLEERPTRERE K -
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1. HSENCE £ (Contiguous Allocation)

W& B Fw - &

a] Pl directed access -

AL 2
SES

FTECEHY blocks fy—EEiHZAHY blocks » FAFREAIT ¢

@il external fragmentation » K[ JEZE(E compaction e
EZEAUNEETEMN > SE S ECEE 1Y block 45 HEAEZ -
ET RS > HRECERY block BiEE - RILFER A/ INEEZYE -

w DIRECTORY
Count File Start Length
0 1 2 3 Count 0 2
E Tr 14 3
4 5 6 7 Malil 19 6
List 28 4
F 6 2
8 9 10 11
Tr
12 13 14 15
16 17 18 19
Mail
20 21 22 23
24 25 26 27
List
28 29 30 31
B
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LB B A (Link Allocation)
WlE C Fos » FEZE R/ HCE A b > T DU B SR ARk » HRH T
&7 FH > sequential access -
SR — LR AR RHE T -
ERFIRIENAR T o RS R i o (R A SEME (reliability )i

— DIRECTORY

File Start End

0 1 10\\2\ 3 Jeep 9 25
4 /{' 61\|7

_/
L
8 9 |16]10[25]11
12/ [13]] |1 15
161 |17] 8| |19
20| |21 /22 23
24| |25]-1]26] |27
28| |29 30| |31
C
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3. EG[iE A (Indexed Allocation)
WfE D fir > F—TEFESEE—(EZ5[ block - [t block YA AR &—LFE1E - 1M
TEEIFTECERIATA blocks o HAFREATT

T directed access °

TR BN S Y ZE[H LLPE B index block -

indexed block $EifgEZE A/ NERE

w DIRECTORY

File Index Block

0 1 2 3 Jeep 1P

12 13 4 5

16 17 18 9

20 21 2 23

24 25 26 27

28 29 30 31
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fiiRE R £ (Disk Scheduling)

HERERERZ (disk scheduling)# HEY

R S HE RO H I R 5T BH (read/write head)AGEHUE R - A BHER
BEEEHUIMER S AT E RIS E) - R D 38 5 BERY RS B (5 AT g BR AL
(access)Z[E - i L EMIEERFZHY HAY -

T RARIRE DL

a. oA (First-Come-First-Served » FCFS)
WlE A Friy 5 HA 8 {E /0 J73K - &:E /O 75 KATZESET /O BhERYIRE
AL E EA[E o MR R B R RS 53 {#iw L - 1 FCFS Ay E 574
TR A THIIIE AT /O TAF - SERki%E R IS BN Ry

(98—53) + (183—98) + (183—37) + (122 —37) + (122 —14) + (124 —14) + (124— 65) + (67 — 65) = 640

{Ehazh, -

(1) fEA © JeElAIEK (request) L Epz

(2) (58h - BUERER -

(3) HES © ZERHY S IE (load) KT » FCFS AR BV BIERH R > Akt

EXSHERpESET v
Queue=98,183,37,122,14,124,65,67
Hard starts at 53
| 1|4 3|7 513 6|56|7 9|8 12|21|24 18|3 |

A ~ FCFS HIRIRAREE
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. REFREEIREEE (Shortest seek time first, SSTF)
PSR R R AT Y 4 i (Shortest-Seek-time-First » SSTF)
W& B Fr7 » Jefi /O KB EhE B iH a A BERE R Je i - 546 1 236 {#p
BRI E) © L JTARTERRE T RE &S starvation AYEREL -
(1) 7E74 « BLEE T UHEE R A AV B2 oK (request) B5t # 7 Hi (access) -
(2) 1BRE © S
(3) whE: 5 H SR A (interactive) Z:4% - HIR EEAR ERF{#H (response
time)SZ&aE K NEEAER - 1 HLELZ T RE S R B R 52 (starvation)

[o]

(e

Queue=98,183,37,122,14,124,65,67
Hard starts at 53

| 1|4 3|7 ':'13 6|56|7 9|8 12|21|24 18|3 |

B - SSTF KRR &%
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. FRiE7E(Scan)
WE C Fir - 3B % UHARO[fRARAAE A& AR S Rt e (8 LR K - ErER WIS

B EIERR A RaHRE A T2 T [ R S — JT [l - (new requests mJ [l
AIA)

(1) B4 © BFOMEAN » FEHNESS OXEE - HESMBHGEIF ) -

(2) 1B%E : fiFifr T #4) shortest seek time first fyEREL -

(3) ®REL  BARE T EIHY request B2 EET -

Queue=98,183,37,122,14,124,65,67
Hard starts at 53

| 1|4 3|7 ':'13 6|56|7 9|8 12|21|24 18|3 |

C - SCAN HE3%:
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d. JEEBISEEE(Circular scan-C scan)
(1) B4 HERAMNIENESE) CER  (EE BT8R ) BRI
SKRAE— 754G scan &4 FI/VEE » WVHZEEE] T I 7 [A] scan A &
A% - (new request \7H)
(2) {B8E : 2% T scan i Circular scan JA91 - H1fH] request B52 (B{7HYH
B o
(3) GBS (EFREL—E T RARTS - & TEE RS -

e. N-step fFHEA(N-step scan)
(1) 1E7% * HEANIER NS - HERNPUERINIEE) B0
FIHYEK (request) 2 E—J7[AIBHLG scan Z1&A FIAYEE » W /HE S E| [ {H
317 scan I A R -
(2) (2%« & scan JEA - HAEA MR E (indefinitely postponed)H
7
(3) whEL © HARE T EIHY request BB -

f. EA(Look)(BEREE)
(1) 7% © mJHSMEN - IRET N ESMERIFENE - BE— T aC&0H
request i - RI45 d0aZ J7 AR -
(2) 1BRE - RRC DA S BHAVRS EIEERE - HEMEER IR (access) T HY H
iy -
(3) GG © BT T IARAE A -
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g. fEEEELLE(Circular look—C look)

(1) 1F% + EE—{E T [RIAYFRIRENTE - ifi H &% 7 M E 5 request 15 > B
F—(ELEE P R e B Eh(E -

(2) (258« PRk DRE S BEAY RS B R - M 2R H (access) ZEHT H
1y o

(3) HRES  BET T TABERE - Rt —(E 5 MRS TSRS -

Queue=98,183,37,122,14,124,65,67
Hard starts at 53

| 1|4 317 513 6|56|7 9|8 12|21|24 18|3 |

H ~ C-Look HyRARERR A
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Ex1.Suppose that a moving-head disk contains 100 tracks (numbered O
through 99) and that the head is currently at track 0. We have the
following requests in a queue:

10 89 73 27 75 44 77 90 9
What is the total head movement needed to satisfy these requests for the
following disk-scheduling algorithms?

(a) SSTF scheduling

(b) SCAN scheduling

(c) C-SCAN scheduling

(d) LOOK scheduling

(e) C-LOOK scheduling

2 :

(a) SSTF scheduling:

@9'@ 1'@17'@17'@29'@
2'@ 2'@12'@ 1'@

L RE RS E Y AR Ry
9+1+17+17+29+2+2+12+1=90
(b) > (c) > (d) - (e)fiAEA(a)HH[E] -

EEER -
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EX2 (B A — SERE I - 1 LB A B A R Bh =X HYRE H B (read /write
head) - g 4m5EE 0 2 99 - Bk HARE RV B/ A 65 Hymi# EIF
FHETENTE - 1 H A4S SR AE 70 SERERN ERY AR - 205 HRiRR K51
(queue) A LU NAYEDR (MEZRAVILIRIAREHES)

40,75,60,98,31,25,94,52,15

a7 e YRR AG T R B AR B 4R 8 -
(a) FCFS

(b) SSTF

(c) SCAN

(d) C-SCAN

(e) LOOK

() C-LOOK
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Disk Scheduling
SEEK OPTIMIZATION

< FCEFS (First-come-first-served): There is no reordering of the queue.

< SSTF (Shortest-seek-time-first): Disk arm is positioned next at the request

(inward or outward) that minimizes arm movement.

<~ SCAN: Disk arm sweeps back and forth across the disk surface, servicing
all requests in its path. It changes direction only when there are no more

requests to service in the current direction.

< C-SCAN (Circular scan): Disk arm moves undirectionally across the disk
surface toward the inner track. When there are no more requests for
service ahead of the arm, it jumps back to service the request nearest the

outer track and proceeds inward again.

< N-Step scan: Disk arm sweeps back and forth as in SCAN, but all requests
that arrive during a sweep in one direction are batched and reordered for

optimal service during the return sweep.

< Eschenbach scheme: Disk arm movement is circular as in C-SCAN, but
with several important exceptions. Every cylinder is serviced for exactly
one full track of information whether or not there is a request for that
cylinder. Requests are reordered for service within a cylinder to take
advantage of rotational position, but if two requests overlap sector
positions within a cylinder, only one is serviced for the currents sweep of

the disk arm.
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SSTF localized seek pattern.
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SCAN scheduling with preferred directions.
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Requests that
arrived after the

inward ?A/eep b%rl

oho 0o%

Inward sweep

Outward sweep

N-Step SCAN scheduling.

Requests that
arrived after the

Inward sweep
Jump to outermost request

Next Inward sweep

C-SCAN scheduling.
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Boom

SLTF scheduling. The requests will be serviced in the indicated order
regardless of the order in which they arrived.
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ILEF new request

CSE
FCFS
e
SSTF
F SCAN [
FEEHE }
\ C-SCAN[,
HIT1EME
r LOOK ‘ .
A HEA
C-LQOK ‘ -
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257 new request

RFE5Z new request

257 new request

RFE5Z new request

B2 new request

A~FEZ new request

B2 new request

AHEZ new request



