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3aemMaHe Ha AUCKOBO NMPOCTPAHCTBO

« [INCK — yCTPOWCTBO C AMPEKTEH AOCTHI.

« OcHoBeH npobriem — Kak a ce 3aema
AVUCKOBO MPOCTPAHCTBO 3a Aa MOXe OUCKLT
Aa ce nanornssa ePeKkTMBHO U dbannoBeTe Aa
ce goctbnBaTt ObP30.

« OCHOBHM METOaM 3a 3aeMaHe Ha ANCKOBO
NPOCTPAHCTBO:

- HenpekbcHaTO 3aemMaHe
- CBbp3aHO 3aemaHe
- VIHgekcupaHo 3aemaHe
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HenpekbCcHaTo 3aemMaHe

Bcekn pann 3aeMa MHOXeCTBO OT HenpeKkbCHaTn 6,10KoBe

m [lo6pa Nnpon3BOAUTENHOCT B NOBEYETO Cry4au

®m [lpocTta peanusauma — U3nCKBa ce caMmo HayasiHO
mecTonosnoxeHue (block #) n gemknHa (number of
blocks)

m [Ipobnemu:
e HamupaHe Ha NPoCTpPaHCTBO 3a (hanna,
e Kornko e gbmknHaTa Ha dpanna (max size),
e BbHLWHO pparmeHTUpaHe,
e HeobxoammocT oT aedparmeHTMpaHe
» Off-line
» On-line
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HenpekbcHaTo 3aemaHe (2)

~ -
File A
0 ! SNNVEEINNNEETNN
5 6 7 8 0
File B
10 11 12 13 14
15 16 17 18/ 190/
File C
00/ 21 L/ /0 207/ 2317 247/
File E
2547 26 27 28 29
File D
30 Y 31 RRY 32 33 34
~— P

File allocation table

File name  Start block Length
File A 2 3
File B 0 5
File C 18 8
File D 30 2
File E 6 3
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HedparmeHTupaHe

\'*—-\_____ ______,.—-—/ File allocation table
File A File name  Start block Length
ORNNY AN 2NN 3 4 File A 0 3
File B File B 3 5
7 File C 8 8
) 6 ITIT{? E'{ﬁi} g’iEﬁi File D 19 2
e File E 16 3
AW ] A4V
File E File D
15¥//7] 16 17 18 19 %

znm 21 22 23 24

25 26 27 28 29

30 31 32 33 34
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Cuctemu, 6asumparHu Ha extent

« MoandounuympaHa cxema ¢ HenpekbCHaTO
3aemaHe.

« 3aewmart ce briokoBe Ha 4acTtu - extent.
- Extent — Bepura ot brnokose
- Extents ce 3aemat 3a pannosete

- GannbT MOXe Ada BKIMYBa HAKOJIKO
extents.
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CBbp3aHO 3aemMaHe

Bcekn doann e cBbp3aH cnucbk OoT b6riokoBe

- Bcekun Bnok cbabpka ykasaTten KbM
cnengall

« Hsama HeobxogmmocT oT aedpparmMeHTupaHe

« Hsama BbHWHa doparmeHTayms
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CBtbp3aHo 3aemaHe (2)

6 1 7[]

directory
file  start end
jeep o 25

100 111[]
13 1af 15[ ]
170 h1g[ o[ ]

20121 ?2 [ 123[ ]
24 125[ 26 127 ]

28 [ 129 130 131 ]
V/
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CBbp3aHO 3aemMaHe - npobremu

« [dunpekTteH gocTbn
« M3nonsea ce NpoCTpaHCTBO 3a yKasartenurte

«  KnbcTepusnpaHe Ha bnokoBe — noBuvLLaBaHe Ha
edpmkacHocTTa

« JlokanunaupaHe Ha 6nok MoXxe ga usmnckea Hakonko 1/0
ornepauun n AUCKOBM NpeMecTBaHUSA (OUPEKTEH
O0CTbM)

« [lpobnem c HagexgHoCTTa (ykasaTtenure)
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KnbcTepusnpaHe

\\\_____ _________,_’-'/ File allocation table
File B File name  Start block Length
0 1 2 3 4 ese see sse
7 File B 0 5

5 6 7 g 9 eee Xy eee
10 11 12 13 14

15 16 17 18 19

20 21 22 23 24

25 26 27 28 29

30 31 32 33 34

\-\.“"-\-._\_\_\_\_ __'_'_,_,_,-'-""’l
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UHOekcupaHo 3aemaHe

- Bcekn dann nma cobereeH index block oT ykasatenu kbM HeroBute
brnokose

« Jlornyecko npeacraBsaHe

index table
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UMHaekcupaHo 3aemaHe (2)

C 6riokoBe ¢ douKkcupaH pasmep

File B
0 I 2 3 4
H‘I
5 6 7 8 9
R
10 11 12 13 14
15 16 17 18 Juo[ ]|
e ~ )~
20 o 2] ]3] Jo4
5[ Jes[  Jor[ Jes[ ]2
0] 3 32 33 34
e I

File allocation table

File name Index block
ses s
File B 24
see see
S I
8
3
- 14
~. | 28
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UHpekcmnpaHo 3aemaHe (3)

- [logabpKaHe Ha nHOeKcHa Tabnuua
« [upekTeH goctbn

« be3 BbHLWHa pparmeHTaums, Ho gonycka
3aryba Ha NpoCTPaHCTBO

OnepayuoHHu cucmemu, Xpucmo BbnyaHos




UHpekcnpaHo 3aemaHe (4)

C 6riokoBe C MPOMEHSINB pa3mep

/'/f_—(—'— _‘_““‘\
\\“‘_ _)’,// File allocation table
File B File name Index block
0 1 2 3 4 e eee
N File B 24
5 E‘I .?. E ‘} L N N ] LN N
10 11 12 13 14
\il
15 16 17 8 19 |
\. Al _---="T Startblock Length
20 21 22 23 24 ] 3
]|
¥ ~ T~ 28 4
25 |26 |27 |28 |20 | Y 14 I
ol 3| |32 |33 |34 |

e,
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MHOekcupaHo 3aemaHe — ronemu cgannose

- KakbB Oa e pasmMepbT Ha 6MoK?

« Tpwn OCHOBHM MeTOAa:
- CBbp3aHa cxema
- VIHOekc Ha MHOro HMBa
- KombuHumpaHa cxema
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CBbp3aHa cxema

> CBbp3BaT ce brnokoBe Ha MHAOEKCHaTa
Tabnuua
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MHOoekc HaA MHOIro HUBA

NHpoekceH Brnok oT 1-BO HUBO COYU KbM UHOEKCHU
brnokoBe OT 2-po HMBO. Te covaT KbM JaHHOBU BOKoOBE.

[Mpumep: MHoekc Ha 2 HuBa (npu 4K 6nokose, B
MHOEKCeH bnok ce cbxpansisaT 1024 Ha bpown 4-
banTtoBu ykasatenu - 1 048 567 gpaHHOBUK
bnokose u pasmep Ha panna go 4GB)
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MHpoekc Ha MHOro HuUBa (2)

] 4 T |
R
AN ) |
\ [~
\\
\\
outer-index

index table file
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KombuHmnpaHa cxema - UNIX UFS

4K pa3mep Ha 6ok, 32-bit agpecu

[TbpBUTE 15 ykaszaTens oT nHaekcHaTa Tabnuua ca
CbXpaH4aBaT B inode Ha hanna

OT 1ax nbpBUTE 12 coyaT ANPEKTHO KbM JaHHOBWU BNOKOBE.
3a marnkm dgpannose (He nosede OT 12 Brioka) HAMa HyXxaa
OT OoTAeneH nHaekceH 6nok. AKo pasmepbT Ha 6nok e 4K,
TO AMPEKTHO MoraT ga 6baaT gocTbnHU A0 48K aaHHwW.

OctaBawuTte 3 ykasatens:

 [TbpBMAT COYM KbM UHANPEKTEH NHOEKCEH ONOK
CbAbprKall, agpecu Ha JaHHOBK DNoKoBe.

- BTopuat coun kbMm ABOEH MHAMPEKTEH BOK, CbAbpXKaLL
agpec Ha 60K, KOUTO CbAabpPXKa aapecn Ha JaHHOBU
Onokose.

- TpeTnaT cbabpka agpec Ha TPOEH UHAONPEKTEH
NHOEKCEeH ONOK.
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NMpumep: UNIX UFS

mode

owners (2)

timestamps (3)

—> data

size block count

—» data

direct blocks . .

—» data

data

| |

single indirect — - > data
dat = o

double indirect aia ,E > 2—»{ data |

triple indirect he > ] » s

[ =+—»{ data |
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[lponsBoaAUTENHOCT

« Koun metofa e ce n3nornssa 3aBUCU OT BUAa Ha OOCTbN

- HenpekbcHaToTo 3aemaHe e edukacHo 3a
nocnenoBaTeneH U QUPEKTEeH JOCTbN

- CBbp3aHoOTO 3aemMaHe e edomKacHO 3a rnocriefoBaTerieH,
HO He 3a AMpPeKTeH OOCTbM

« [la ce yka3Ba BMAa Ha 3aemMaHe npu cb3faBaHe Ha
doaunn
«  KMHpekcupaHOTO 3aemMaHe e CIroXHOo

- Hanp. npu 2 nuaekceH 610K eanHNUYEH AOCTbN A0
ONOK n3nckBa 2 YeTeHus Ha nHaekceH 6nok n 1 3a
yeTeHe Ha JaHHOB
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YnpaBrneHue Ha cBO6OAQHOTO

NPOCTPaHCTBO

> QannoBaTta cuctema TpsibBa Aa nogabpka
CNUCBK Ha cBODOHOTO NPOCTPAHCTBO Ha AUCKA.
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YnpaBrnieHue Ha cBOOOOHOTO

NPOCTPaAHCTBO (2)

- Bit vector (bit map)

01 2 n-1

_ 1 = block][i] e cBoboaeH
bit[i] =
0 = block[i] e 3aeT

Block number calculation
(number of bits per word) *
(number of 0-value words) +
offset of first 1 bit

» CPU mat MHCTpyKUMK Ja BpbLLAT OTMECTBAHETO B AyMaTa Ha
nbpBua out ¢ “1”
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YnpaBrnieHue Ha cBOOOOHOTO

NPOCTPaHCTBO (3)

« Bit map nsucksa goONbLNHUTENHO NPOCTPAHCTBO

[Mpnmep:
. pa3mep Ha 6nok = 4KB = 212 bytes
. pa3mep Ha auck = 240 bytes (1 terabyte)
. n = 240/212 = 228 hits (or 32MB)
. npu KNbeTep oT 4 brnoka -> 8MB nameT

« YOoOHO 3a HenpeKkbcHaTM doannoBe
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Cnucsbk 3a cBOOOAHOTO NPOCTPAHCTBO

Ha AUCKa
free-space list head
«  (CBbp3aH crnmcobk o] 1] 2

- He moxe ga ce onpegenu 4
NIeCHO HEeNPEeKbCHATO .
NPOCTPaHCTBO

- Hama dpparmeHTUpaHe 1=

- Hsama Hyxpna ga ce 16 17
obxoxaa uenusa Crnnmcbk 20 J24[ T227 123 ]
(npn HeobXo0OMMOCT ce
B3emMar nbpBuTe 61okoBe) 24[ 12s[ J26] J27

28[ ]29[ 130[ 131 |
p/
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CnucbK 3a cBOOOAHOTO NPOCTPAHCTBO

Ha Aucka (2)

« [pynupaHe

CBbp3aH CNUCHK, CbAbpKall, B MbpBus cBOO6OEH
6nok agpecute Ha cneaBawmte n-1 6noka nnc
yKazaten KkbM cnegpall 6mnok, cbabpkall
aHanorn4yHo agpecute Ha cBoboaHnTe Bnokose

- bpoeHe

I'Iopa/J,M 4eCcTOTO n3nona3BaHe n ocBoboxJaBaHe Ha
HEMNPEeKbCHATO ANCKOBO MNMPOCTPaHCTBO.

- CbXxpaHsiBa ce agpeca Ha NbpBUAT cBObOaEH
6nok n 6post Ha crneaBaLwnTe cBoH6OaHM BNOKoBE
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Bb3cTaHoBsAABaHe cnen oTkas

- Consistency checking — cpaBHaBaT ce JaHHUTE B
OVPEKTOpHaTa CTPYKTypa ¢ AaHHOBUTE OfIOKOBE Ha AUCKa.
dukcmpaHe Ha HeeaHOPOOHOCTTA

- baBHO

« M3non3saHe Ha NporpamMn 3a apxmBupaHe Ha JaHHUTE Ha
OpYro yCTPOMUCTBO 3a CbXxpaHeHune

« Bwb3cTtaHoBsBaHe Ha 3ary6eH|/| AaHHW OT apXunBa
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Bbnpocu?



