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NpakTnyeckaa pabora Ne 8

Tema: ocoberHOCTH XpaHeHNA nHpopManuu B RAID-maccnBax.

Ienb: 3aKkpenuTh 3HAHHMA O CTPYKType XpaHeHMs HJaHHBIX
B RAID-mMaccuBax M IOHATH IPHHIUNLI oOeclledyeHHs OTKAa30-
YCTOUUYHNBOCTH.

3ajgaHMe: PEeIlNuTh IIpPEeAJIOKeHHbIe 3aZlaui.

3damaua Ne 1. 3a CKOJIBKO TaKTOB OyZeT mpou3BeJieHa 3aIlCh
B MaccuB miu yTeHue n3 maccuBa RAID N, cocrosiero n3 n guic-
KOB C pasMepoM KJiactepa m 6aliT, daina obbemom k O6amT?

Bapuanmur 3a0auu N¢ 1

Ne n/m |Onepamma | N | n m k
1 YTEeHHNEe 0 3 512 2684 121
2 3aInch 1 2 1024 1433 062
3 YTeHUe 5 4 2048 1529 722
4 3aliCh 0 2 4096 237 644
53 YTeHHe 1 2 2048 745 468
6 3aInch 5 3 1024 1433424
7 YyTEeHHE 0 5 512 704 284
8 3aINCh 1 3 1024 715 890
9 4YTeHHe 5% 4 2048 38 342
10 3aIIuch 0 2 512 1433 460
11 YTeHHe 1 3 1024 716 000
12 3aIIuch 5 5 4096 526 252
13 YyTeHHe 0 7 4096 2224 204
14 3aIuch 1 2 4096 2259220
15 YTeHHe 53 3 512 2264 302
16 3alnch 0 4 512 2176 626
17 YTeHHe 1 4 1024 2243 242
18 3aImch 53 3 512 2256 891
19 4yTeHHue 0 2 2048 961 332
20 3alHCh 1 3 512 2259537
21 YTeHHe 53 3 2048 2242 782
22 3alHCh 0 7 512 2262394
23 YyTeHHe 1 4 2048 764 148
24 3amnch 53 6 4096 764 088
25 YyTeHne 0 8 4096 764 050
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3amaua No 2. Bo cKoJBKO pa3 ObiCTpee IIPOHUCXOAUT 3aIIHNCH
B MaccuB uJu utreHume u3 maccuBa RAID N, cocrosaiero us3 n
OIUCKOB C padMepoM KJactepa m 6anrt, ¢paina o6'bemom k Gaiir
II0 CPAaBHEHUIO C OAVMHOYHBIM JUCKOM, pasMep KJjacTepa KOTO-
poro cocrasjsaer p Oaunt?

Bapuanmuv. 3adauu Ne 2

Ne /| Onepanua | N | n m k p
1 YyTeHHe 0 3 512 | 2684121 1024
2 YyTeHHe 5 4 2048 | 1529722 1024
3 3aIHCh 0 2 4096 237 644 2048
4 YyTeHHe 1 2 2048 745 468 4096
5 3anuCh 5 3 1024 1433424 512
6 YyTeHHne 0 5 512 704 284 512
7 3aluCh 1 3 1024 715 890 4096
8 4YTeHHEe 5 4 2048 38 342 1024
9 3aIIHCh 0 2 512 1433460 512
10 YyTeHHe 1 3 1024 716 000 2048
11 3allucCh 5 5 4096 526 252 4096
12 YyTeHHe 0 7 4096 2224 204 2048
13 3aluCh 1 2 4096 | 2259220 512
14 YyTeHHe 5 3 512 | 2264 302 1024
15 3aluCh 0 4 512 | 2176626 2048
16 4YTeHHe 1 4 1024 2243242 512
17 3aIInCh 5 3 512 2256 891 4096
18 YyTeHHe 0 2 2048 961 332 1024
19 3aIliCh 1 3 512 | 2259537 1024
20 YTeHHEe 5 3 2048 | 2242782 2048
21 3aIlHCh 0 7 512 | 2262394 1024
22 YTeHHe 1 4 2048 764 148 512
23 3anucCh 5 6 4096 764 088 4096
24 YTeHHe 0 8 4096 764 050 1024
25 3aluch 1 2 1024 1433062 512

3amaua Ne 3. Kakoe MuHMMaJbHOEe KOJHUYECTBO JUCKOB He-
o6xoaumo nmpuobpecTH Ay cospanusa maccuBa RAID N, uto6nr
COXPaHHUTh JAaHHBIE, €CJIM U3BECTHO, UTO uepe3 7 JieT OAMH H3
IHCKOB MaccuBa oTkaxer? N = 0; 1; 5.
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Mpumepbl pewexns 3apay

Pemenne 3agaun Ne 1 (Bapmant 1).
W3o6pasum cTpyKTYypy daityia B maccuse RAID O (puc. 5.17).

Puc. 5.17. Cipykrypa daitna 8 maccuse RAID O

3a OOMH TaKT C Ka)XAOro AUCKa OyJeT CYMUTAHO II0 OZHOMY
Kjacrepy. Beero B maccuBe 3 qucka. 3HauuT, 3a OAMH TaKT Gymer
cuuraHo n - m = 3 - 512 = 1536 6aiiToB. Teneps onpeaesnMM Koau-
YECTBO TAKTOB, HEOOXOAMMBIX AJIA YTEHUS:

2684121
1536

OnHAKO KOJIMYECTBO TAKTOB HE MOXKET GHITh APOGHBLIM, IIO3TO-
My MOJIyYeHHBIH pe3yJbTaT HEOGXOAUMO OKPYIJIUTE B GOJIBLIIYIO
cropory: 0,4746 ¢usuyeckm o3HAYaeT, YTO Ha IIOCJHETHEM,
1748-M TakTe GyAyT NpOYMTAHEI JaHHBEIE HE M3 BCEX TPeX KJac-
TEepOB, a TOJNBKO U3 ABYX — 512 GaiiTOB U3 KjacTepa Ha MEPBOM
aucke u 217 GaiiToB M3 KJiacTepa Ha BTOPOM JAMCKe.

Omeem: ureHue ¢aitna saitmer 1748 TaxToB.

=1747,4746 TaxTOB.

Pemenne 3amauu Ne 2 (Bapuant 1).
Hzo6pasum cTpyKTypy ¢aiina B maccuBe RAID 0 u Ha oxu-
HouHOM gucke (puc. 5.18).

Puc. 5.18. Crpykrypa ¢daiina B maccuse RAID 0 u Ha 0AMHOYHOM aucke
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OnpezesMM KOJHMYECTBO TAKTOB, HEOOXOAMMBIX AJIA UTEHUS
daitna 3 maccuBa RAID O:

k2684121 2684121
n-m 8-512 1536

=1747,4746 ~ 1748 TaxTOB.

OmnpenenmuM KOJUYECTBO TAKTOB, HEOOXOAMMBIX JIA UYTEHUSA
daiisa ¢ OAMHOYHOT'O ANCKA:

k2684121
p 1024

= 2621,2119 = 2622 rakrTa.

OnpeaennM, BO CKOJIBKO pa3 ObpICTpee MPOU3BOAUTCA UTEHUE
n3 maccuBa RAID 0 nmo cpaBHeHHI0O ¢ OAMHOUYHBIM AHCKOM:

2622

— . e 1,5.
1748

Omeem: npu 3alaHHBIX YCJOBHAX UTeHHe (¢ailja U3 MacCu-
Ba RAID O npoucxoaur B 1,5 pasza O6ricTpee, 4eM ¢ OZHHOYHO-
ro ZUCKA.

Pemenue zamaum Ne 3.

N = 0. Maccu RAID 0 He saBiIsieTCA OTKA30yCTONUYNBBIM, IIO-
3TOMY HIpPH JI000M KOJIWYeCcTBe JUCKOB OTKAa3 OJHOro M3 HUX Be-
JAeT K norepe MH(popMalIuu.

N = 1. IIpu orkase omHoro u3 auckoB maccuBa RAID 1 Bce
IaHHbIE COXPaAHSIOTCS Ha OCTAJBbHBIX AHCKax. Eciaum nake us
BCEro MaccHuBa OCTaHeTcs paboToCHOCOOHBIM TOJIBKO OAUH ANCK,
TO JaHHBIe MOXKHO COXPaHHTh, CKOIIMPOBAB UX B ApPyroe xpaHu-
JHIe RaHHBIX. TakuM 00pa3oM, MUHHMAJIbHOE KOJHUUECTBO AHC-
KOB — 2.

N = 5. ITpu oTkase ogHoro u3 auckoB MaccuBa RAID 5 maH-
HbIe MOr'YT OBITH BOCCTAHOBJIEHBEI IIPH YCTAHOBKE Ha €ro MeCTO
Apyroro taxoro xe aucka. OgHaxko uyepes 7 JieT 3TH AUCKH He
TOJIBKO OYAYT CHATHI C IIPOM3BOJACTBA, HO U MCYE3HYT M3 IIpoAa-
xku. TakuMm o6pa3oM, HEOOXOAMMO IIPUOOPECTH OANH pPe3epPBHLIN
IHCK, a 3HAUYNT, HoTpedyeTcd KYIUTh KaK MEHUMYM 4 QUCKA.




