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3aemMaHe Ha AUCKOBO NMPOCTPAHCTBO

« [INCK — YyCTPOWCTBO C AMPEKTEH AOCTHI.

« OcHoBeH npobnem — Kak ga ce 3aema
AVUCKOBO MPOCTPAHCTBO 3a Ja MoXe OUCKbLT
Aa ce nanornssa ePekTMBHO U dbannoBeTe Aa
ce goctbnBaTt 0bP30.

« OCHOBHM METOaAM 3a 3aeMaHe Ha AUCKOBO
NPOCTPAaHCTBO:

- HenpekbcHaTO 3aemaHe
- CBbp3aHO 3aemMaHe
- VIHpekcupaHo 3aemaHe
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HenpekbCcHaTo 3aeMaHe

Bcekun pann 3aeMa MHOXEeCTBO OT HernpekbCcHaTn 6/10K0Be

®m [lo6pa npon3BOAUTENHOCT B NOBEYETO Cry4au

®m [lIpocTa peanusaumns — U3NCKBa ce CaMo HayasnHo
mecTtononoxeHue (block #) n gbmkuHa (number of
blocks)

m [Ipobnemu:
e HamupaHe Ha nNpoCcTpaHCTBO 3a hanna,
e Kornko e gbmknHaTa Ha dpanna (max size),
e BbHLWHO bparmeHTUpaHe,
e HeobxogumocT oT gecparmeHTnpaHe
» Off-line
» On-line
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HenpekbcHaTo 3aemaHe (2)

\x._\________ _______)__,_/’ File allocation table
File A File name  Start block Length
0 1 ANNNEINEIN File A 2 3
File B 0 5
File C 18 8
. ¢ [ S ) File D 30 2
File B File E P6 3
10 11 12 13 14
15 16 17 /778017,
File C
040 U0 2 0 4
File E
25/ 26 27 28 29
File D
30 R&Y 31 R 32 33 34
S _____F,,a’
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HedparmeHTupaHe

File A
R R 5[] 4
File B
5 6 7 s/ o/
File C
100774 11 12V 130/ /4 1417/
File E File D
15Y/ 7] 16 17 18 19 B3
20X 21 2 23 24
25 26 27 28 20
30 31 32 33 34
\-"H-_____ _——ﬂ"ﬂ’/

File allocation table

File name  Start block Length
File A 0 3
File B 3 5
File C 8 8
File D 19 2
File E 16 3
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Cuctemu, 6asmpaHu Ha extent

« MoagndunuympaHa cxema ¢ HenpekbCHaTo
3aemaHe.

« 3aewmart ce BrioKoOBe Ha 4acTu - extent.
- Extent — Bepura ot briokoBse
- Extents ce 3aemart 3a pannoBeTe

- QannbT MOXe Aa BKIYBa HAKOSIKO
extents.
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CBbp3aHO 3aemMaHe

Bcekun dpbann e cBbp3aH cnnucbk OoT 6riokoBe

- Bceku GNok cbabpka ykasaTten KbM
cnengall

« Hsama HeobxogmmocT oT agedpparmMeHTupaHe

« Hsama BbHWHaA doparmeHTaums

an/IHLI,I/II'IVI Ha onepaunoHHUTE CUCTEMMU, XpVICTO BbnyaHos




CBtbp3aHo 3aemaHe (2)

directory
file  start end
jeep 9 25

16117 _hel o[ ]
20121 jz[lnﬂ
24 125 26 127 ]

28 [ 29[ 130 131 ]
v
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CBbp3aHO 3aemMaHe - npobrnemu

«  JlnpekTteH gocTtbn
« K3nonsBa ce NpoCcTpaHCTBO 3a ykasaTenurte

«  KnbcTepusnpaHe Ha 6rnokoBe — noBuLLABaHE Ha
edpmkacHocTTa

« JlokanusmnpaHe Ha 610K MOXe Aa nsnckea HAKosKo 1/0
ornepauun n UCKOBM NpeMecTBaHUSA (ONPEKTEH
O0CTbM)

« [lpobnem c HagexgHoCTTa (yKkasaTtenuTe)
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KnbcTtepusnpaHe

\m\k_ _____,,_(_F-r/ File allocation table
File B File name  Start block Length
0 1 2 3 4 s e s e see
7 File B 0 5

5 6 7 3 9 see e e s
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

\-“"-\_._\_\_\_ __‘_'_,_,_,-'-'""i
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UHOoekcupaHo 3aemaHe

- Bcekn dann nma cobeteeH index block oT ykaszatenu kbM HeroBute
6nokoBe

« Jlornyecko npencraBsaHe

iIndex table
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UHpoekcnpaHo 3aemaHe (2)

C 6riokoBe ¢ donKcmnpaH pasmep

\\1___ _._._4__,—#/ File allocation table
File B File name Index block
0 1 2 3 4 see se e
-~ File B 24
5 6 | 7 g 0 see .ee
Y
10 11 12 13 14
15 16 17 18 Juo[ ]|
M - :“T\' r""ll e B |
20 21 22 23 24 8
_ T 3
~ . 14
25 26 27 28 20 . 78
30 31 32 33 34
s 7
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UHpekcunpaHo 3aemaHe (3)

- [logabpaHe Ha nHaekcHa Tabnuua
« [npeKkTeH OoCTbN

« be3 BbHLIHA pparmMeHTaumnda, Ho gonycka
3aryba Ha NpoCTPaHCTBO
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UHpoekcupaHo 3aemaHe (4)

C GriokoBe C NMPOMEHNB pa3mMep

/'/_—_—(_ —““‘\
— - File allocation table
File B File name Index block
0 1 2 3 4 s e see
File B 24
5 EI _H\" ? E I:;I- L N N ] ae e
10 1 12 13 14
15 16 17 18 19 |
\. AL _--="T Start block Length
20 21 2 23 24 ] 3
¥ ~ T 28 4
25| |26l 27| |28l |29 || o 14 I
30l 3] |32 |33 |34 |

e,
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MHOekcupaHo 3aemaHe — ronemu cdannose

- KakbB ga e pasmepbT Ha OrioKk?

« Tpu OCHOBHU MeTOAA:
- CBbp3aHa cxema
- VIHOekc Ha MHOro HMBa
- KombuHunpaHa cxema
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CBbp3aHa cxema

> CBbp3BaT ce brokoBe Ha MHOEKCHAaTa
Tabnuua
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MHOekKc Ha MHOIro HUBA

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

[Mpumep: MHoekc Ha 2 HuBa (npu 4K 6nokose, B
MHOEKCEH Bnok ce cbxpaHsiBaT 1024 Ha bpon 4-
banTtoBu ykasatenn - 1 048 567 gaHHOBUK
bnokose 1 pasmep Ha panna go 4GB)
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MHpoekc Ha MHOro HuUBa (2)

N\

™
e

\

outer-index

index table file
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KombuHunpaHa cxema - UNIX UFS

4K pa3mep Ha brok, 32-bit agpecu

[TbpBUTE 15 ykaszaTensa oT nHaekcHaTta Tabnuua ca
CcbXpaHsiBaT B inode Ha (painna

OT Tax nbpBUTE 12 coyaT ANPEKTHO KbM JaHHOBWU BNOKOBE.
3a marnkm dpannose (He nose4ve OT 12 Brioka) HAMa HyXaa
OT OTAeneH nHaekceH 6nok. AKo pasmepbT Ha 6nok e 4K,
TO AMPEKTHO MoraT ga 6baaT gocTbnHu Ao 48K gaHHW.

OctaBawuTte 3 ykasatens:

 [MbpBMAT COYM KbM UHANPEKTEH UHAEKCEH BIOK
CbAbpXKall, agpecu Ha JaHHOBKU BNoKoBe.

- BTopuat coun kbm aBOEH NMHAMPEKTEH BOK, CbabpXKaLl,
agpec Ha 6ok, KOUTO CbAbpXKa aapecn Ha JaHHOBM
bnokose.

- TpeTnaT cbabpka agpec Ha TPOEH NHAUPEKTEH
MHOEKCEeH DONOK.
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NMpumep: UNIX UFS

mode

owners (2)

timestamps (3)

—>»{ data

size block count

data

direct blocks . .

—» data

o> data —
single indirect ——»E : > data
double indirect =—>{ data | _E > &—»{ data |
triple indirect 2 > > data
| =—{ data |
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[lponsBoaUTENHOCT

- Koun meToq e ce n3nonssa 3aBUCKU OT BUAaA Ha OOCTbI

- HenpekbcHaToTo 3aemaHe e edmkacHo 3a
nocnenoBaTeneH U AUPEKTEeH JOCTbIN

- CBbp3aHOTO 3aemMaHe e edpmKacHO 3a nocriegoBaTerieH,
HO He 3a OMpeKTeH OOCTb

- [Jla ce yka3Ba BMaa Ha 3aeMaHe npu cb3gaBaHe Ha
doaunn
« /IHOEKCHOTO 3aeMaHe e CroXXHO

- Hanp. npn 2 nngekceH 6ok eanHnYeH OocTbn Ao
ONOK N3nckBa 2 YeTeHUs Ha nHaekceH 6nok n 1 3a
yeTeHe Ha JaHHOB
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YnpaBrneHue Ha cBO6OAHOTO
NPOCTPaHCTBO

> QannoBarta cuctema TpsibBa ga nogabpka
CNUCBK Ha cBOOOAHOTO NPOCTPAHCTBO Ha AUCKA.
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YnpaBrieHue Ha cBOOOOHOTO
NPOCTPAHCTBO (2)

« Bit vector (bit map)

O1 2 n-1

bitfi] 1 = block[i] e cBobogeH
itfi] =
0 = block][i] e 3aet

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

» CPU nmat MHCTpYKuMn ga BpblUAaT OTMECTBAHETO B AymMaTta Ha
nbpBua out c “1”
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YnpaBrieHue Ha cBOOOOHOTO
NPOCTPaHCTBO (3)

- Bit map usnckea gONbNHUTENHO NPOCTPAHCTBO

[Mpumep:
. pa3mep Ha bnok = 4KB = 212 bytes
. pa3mep Ha anck = 240 bytes (1 terabyte)
. n = 240/212 = 228 bijts (or 32MB)
. nNpu KNbCctep oT 4 brnoka -> 8MB nameTt

- YOoOHO 3a HenpekbcHaTu danrnose
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Cnucsuk 3a cBOOOAHOTO NMPOCTPAHCTBO

Ha OANCKa
free-space list head
« (CBbp3aH cnmcbk o[ ] 1[]2

- He moxe ga ce onpegenu 4
NIeCHO HeNpeKbCHaTo .
NPOCTPaHCTBO

. Hama dpparmeHTupaHe 12

- Hsama Hyxpa ga ce 16[_]17
obxoxaa uenua CnUcbk 20 J24[ 1227 123 ]
(npn HeobXxo0aMMOCT ce
B3emMar nbpBuTe OOKOBE) 24[ ]2s[ J2s] J27

28[ 129 130[ 131 |
..
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CnucbK 3a cBOOOAHOTO NPOCTPAHCTBO
Ha Aucka (2)

« [pynupaHe

- CBbp3aH cnnchbK, cCbabprKall, B MbpBus cBOO6OEH
6nok agpecute Ha cneasawmte n-1 6noka nnoc
yKazaten kbM cnegpall 610K, cbabpxall
aHanorn4yHo agpecute Ha cBoboaHnTe Bnokose

- bpoeHe

- [Nopagun YyecToTO M3NoMN3BaHe N 0cBOLOXAaBaHe Ha
HenpeKkbCcHaTO ANCKOBO NMPOCTPAHCTBO:

- CbxpaHsiBa ce agpeca Ha nMbpBUAT cBODOAEH
6nok n 6posi Ha cneaBawnTe cBoboaHM BNokoBe
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Bb3cTaHoBsABaHe cnen oTkas

- Consistency checking — cpaBHABaT ce OaHHUTE B
OVPEKTOpHaTa CTPYKTypa ¢ AaHHOBUTE DJIOKOBE Ha AuCKa.
dukcmpaHe Ha HeeIHOPOAHOCTTA

- baBHO

- M3nona3BaHe Ha NporpamMu 3a apxmBupaHe Ha JaHHUTE Ha
OpYro yCTPOUCTBO 3a CbXpaHeHune

« Bwb3cTtaHoBsiBaHe Ha 3ary6eHV| AaHHU OT apXmBa
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Bbnpocu?



