cKana’'p

MaluwnHa BupTyanmnsauunm
Ckana"p MB.C

TexHnyecknmn ob3op
Bepcud 2.2 o1 01.08.2024

[ v
g 4
MALLVHA BUPTYANTU3ALIA

g T g

skala-rru  info@skala-r.ru P



MawwuHa Buptyanusauum Ckana*p MB.C

OINMABJIEHUE
MepeYyeHb TEPMUHOB M COKPALLUEHMM ........cceeieeeiiiiieeeeeeeeeeetitnaaeaeeaeeeeeatnnaaaaeeaeeensstnnaaaaeeaeeennnes 5
I I o T=Y 1 o5 Lo = - PRSPPI 7
1.1 OrMMCAHME OOKYMEHTE ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaeaeens 7
I Y a1 o o TSP 7
1.3 OOPATHAS CBABD ..cceiiviviiiiiieeeeeeeeettti e e e eeeeeeeattt s e aeeaeeeeastaaasaeaaeesssatsaaaaaaeeeeessstnnnaaaeaaeeeenrnes 7
R =] =TV 1<) T TS 8
2.1 Bbi30Bbl LNOPOBON TPAHCHIOPMALIMN. .....evveeeeseeeeeeeeeatiieeseeeeeeeeaaannaaeeeaeeeeasssnnaaeeeeaeeesnennnns 8
2.2 'vinepkoHBepreHTHass WHAPACTPYKTypa: CTaH4apTHbIA  MOAyMb ANs  COBPEMEHHOWN
AHODDACTPYKTYPB «.tteeeuttttaeeautteeeeaassteeeaeaastaeeaeaassseeaeaassseeeeaanseeeaeaanseeeaeeansteeaeaansseeeeeaanseeaaeaansneaaans 8
2.3 MawwumHa BupTyanm3aumm CKana P MB.C......coviuieeeeeee ettt 9
2.3.1 NMpeumywiectsa MawwmHbl BupTyanuaaumm Ckana’p MB.C ........ccccecveviveceeeece e, 9
2.3.2 TexHn4yeckne BO3MOXXHOCTU MaLUNHBI BUPTYANMUSALMM ..o 9
2.3.3 CueHapun ncnornb3oBaHnst MaLlNHbI BUPTYATUBALMM . ....uuunneeeeeeeeiiiiineeeeeeeeessnennnnnns 10
2.4 ApXUTEKTYpPHble BapuaHTbl MalUMHbI BUPTYAINMUBALMM ......uneeeeiieeeeeiiieeeeeaieeeeeainneeseenneeeenns 11
2.4.1 TUMOBAA CXEMA ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 11
2.4.2 BapuaHTbl ycTaHoBKM 10 Basnc.vCONrol...........coooooioiiii, 12
BT 0 3 g 1 T =Y 5 [y o =N =Y o o o PR 14
4. COCTAB PELUEBHMEA ......cceeiiiiiiiiie e e eeeeeeeet e e e e e ee e e e e et a e e e e e e e eeetta e e e eeeeseesataa e seeeaseessstaaaaeaaes 15
4.1 KOMMYTALMOHHBIN BITOK .....ovviiiiiieeeeiieiiiiiiie s e e e e e e e etttea s s e e e e e e e eaata e e e e e eeeeesastaan e aeeeeeeeassnnnnnns 15
4.2 BrOK BBIYUCITIEHUS U XPAHEHMST «...eeeeeeeeiiiiee e e e e e e e eeettteas s e e e aeeeeaataaaaseeeaaeeeasasnnasaeeeeeesnnsnnnnnns 16
4.3 MporpammHble KOMMNOHEHTbI MaLLUMHbI BUPTYANUBALMM ......eeeeeeniiieaeeiiiieaeaaiiieaeeannieeaeeanes 16
4.3.1 BasnUC.VCONIIOL.......ccooiiiiiiiii 16
4.3.2 P-BUPTYAIUBALMA . ... .o e ettt e e e e e 17
G TG T = o =TT T3 T 17
4.3.4 BasnC.WOIKPIACE.........cooiiiiiiii 17
4.4 CepBepbl MalLNHBI BUPTYATNUBALMY ....cevvveiiiieiiiiiieeeieeeeeeeeeeeeeeeeeeeeeeeee et eeeeeeeeeeeeeeeeeeeeeeeeeeeeees 18
5. JINUEH3UPOBAHME IMALLIMHBL . .......ccoiiiiiiecii et e et e et e e et e e e e et e e e eatnaeeeees 19
5.1 MNpaBnna nuueH3mpoBaHus MO Basnc.VCONLIOl...........covvvvviiiiiiiiieeeeeeeeee 19
5.2 lMpaBuna NUueH3MpoBaHNA NPOrpaMMHO-ONPESENIAEMOrO XPAHUIULLA .........evuueeeeaeeeeennes 20
5.3 lNpaBuna nuueH3npoBaHusa Basnc.WOorkPlace ...........cccccoiiiiii 21

MNpegucnosue 2un3 3l



MawwuHa Buptyanusauum Ckana”’p MB.C

6. BbiCOKasi AOCTYMHOCTb M 3ALUMTA BAHHDBIX.........cceiiiiiiiiiiiieeeeeeeeeeniiiaaeeeeeeseeassaanaaeaaeasesnnnes 22
7. MHDOPMALIMOHHAA BE30MACHOCTD ... ..cceiiiiiiiiiiieeeeeeeeettiee e e e eeeeeeaatta e e e eeeeaeessttaaaaaeeaaeaennnes 25
8. FAPAHTUPOBAHHOE KAUECTBO .........cceeiiiiiiiiieieeeeeeeeetttae e e eeaeeeeaata e e e eeaeeeestaa s e aeeeeeesnnnnnnnns 26
9. TPe6OBaHNSA K PA3MELLEHUIO PELUEHMSA. ... ueeeieeiiiiieaeaauieeeaeaantieeaeaanteeaeaaseeeaeaaaneeeeeeaanees 28
VI Y G 1 =Y o3 e o Iy Lo Ta =Y o) T NP 29
O KOMITAHMM ...ttt e e e e e e e e e e e e e e s st eeeeas 31

MNpegucnosue 3un3 3l



MawwuHa Buptyanusauum Ckana*p MB.C

WMHdopmaums, npencraBrieHHad B OOKYMEHTE, HOCUT WCKITOYUTESNTbHO WMHAOPMaLMOHHbIN
XapakTtep, SABMsIeTCA akTyarlbHOM Ha gaTy pa3MeLleHust.

TexHnyeckme xapakTepucTuKK, NPUBELEHHbIE B JOKYMEHTE — CMPaBOYHbIE U HE MOTYT CINYXUTb
OCHOBaHMEM ANs NPeTEeH3NN.

TexHnyeckme xapakTepucTUkM MOryT OTNNYATbLCS OT NPUBEAEHHbIX BCIEACTBME MoguduKauum
n3genun.

TexHudeckne XapakTepuctmkm 1 KOMMNneKkrauud n3genun MOryT ObiTb  N3MEHEHBI
npoun3BoaunTenem 6e3 yBeAOMITEHUA.

JOKyMEHT He sBnseTcs nybnuuHoN OMepToN M He COAEPXWUT Kakux-nmbo o6s3aTenscTs
000 «CKAJTA-P».
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NEPEYEHb TEPMWUHOB N COKPALLEHUA

TepMuH, cokpalleHue OnpegenexHne

HDD (aHrn. Hard disk drive) TBepaoTenbHbIn Hakonutens 6e3
MOABWXHbIX YacTewn

NFS (aHrn. Network File System) — npoTokon ceTeBoro gocrtyna K
dannoBbLIM cucTEMaMm

R&D (anrmn. Research and development — wccrnegoBaHust v
pa3paboTkn) aTan unn oTaen B KoMnaHuu, o6beanHSAoLWNIA
HEeCKONbKO noApasgenieHMn 1 oTBevarolwmnn 3a cosgaque,
BblBEAEHME Ha PbIHOK MpoAykTa W ynpasreHne ero
YKU3HEHHbIM LIMKITOM

SSD (aHrn. Solid-State Drive) 3anomuHarollee YCTPOWCTBO Ha
OCHOBE MUKPOCXEM NamATH

(aHrn. Virtual Desktop Infrastructure) — aTo cuctema ang

VDI Cuctema
BMpTyanu3auumn paboymx mect

BM BupTtyanbHas mawuvHa
BPM BupTtyanbHoe paboyee mecto
Basuc.vControl MporpammHoe obecnedeHne, yHMBepcanbHasi cuctema

ynpaerneHns BupTyanusauuen (yctapesllee Ha3BaHue -
«CKAJIA-P YnpasneHue»)

basuc.WorkPlace lNporpammHoe obecneveHne ang opraHmsaumm
NHPACTPYKTYpbl BUPTyanbHbIX paboymMx MecCT, KoTopoe
nHTerpupyeTcsa n pabotaet coBmecTHo ¢ 10 baanc.vControl.
(ycTapeBlwee Ha3sBaHue - «CKAJIA-P BuptyansHoe pabouyee

MEeCTO»)

MnepBu3op MO, koTopoe co30aéT u 3anyckaeT BUPTyalbHble MaLUUHbI,
N30MnMpyst ONepauUmMoHHY0 CUCTEMY U PeCypCbl CUCTEMbI OT
annaparTHoro obecneyeHus. Hanpumep, no P-
Buptyanunsaums

Mawwna / MB MawwHa BupTyanusauum Ckana’p MB.C

oC OnepaunoHHas cuctema

MK lMepcoHarnbHbIN KOMNbLIOTEP

rno MporpammHoe obecneveHune

«Pocnnatcopmar / | KomnaHus poccumnckuin paspaboTynk cpenctB CepBepHOM

00O «P-lnatdopma» BMPTYyanusauun n XxpaHeHus OaHHbIX

MNpegucnosue 5u3 31



MawwuHa Buptyanusauum Ckana*p MB.C

TepMUH, coKpallueHue

OnpepeneHne

Pocnnatdopma
P-Mnatdopma

Poccuitckoe cuctemHoe MO ans cepsepHon BUpTyanusaumm
7 pacnpegeneHHoro XpaHeHus AaHHbIX ans
HenocpeacTBEHHON YyCTAHOBKU Ha cepBepHoe obopynoBaHue
6e3 ncnonb3oBaHNst OTAENbHbBIX ONEPALMOHHbBIX CUCTEM

P-BupTyanusauus

CpeacTeo BUpTyanv3aumm CeEpBepoB C LIeHTpanvM3oBaHHbIM
ynpaBreHneM 1 MHTErpUPOBaHHbIM KNacTepPHbIM
XpaHunuiem, codeTatolas B cebe runepemsop u
CUCTEMHbIE KOHTEeNHEepbl MPOMBILLIIEHHOrO KayecTBa

P-XpaHunuwe

MporpamMmmHo-onpeaensieMoe XpaHunuLLe OaHHbIX, KOTopoe
npeanaraet 3HauMTENbHYIO SKOHOMWUIO Ha  cucTemax
XpaHeHWss  daHHblX  npy  obecneyeHuu BbICOKOM
NPOU3BOAUTENBHOCTM U OTKa30yCTOMYMBOCTM 3a CcyeT
o0beanHeHNs1 BHYTPEHHUX [OUCKOB CEPBEPOB B eOuHYH
pacnpefeneHHyld  CUCTeMY XpaHeHusi  [aHHbIX, rae
OTKA30YyCTOMYMBOCTb [OCTUraeTcsl pennukauvein OaHHbIX
MeXay cepBepamu

cxa Cuctema xpaHeHusl 1 ynpaBrneHus AaHHbIMU, X PE3EPBHOIO
konnpoBaHus. Yauwle Bcero CX[ ncnonbayetcs onst pabotsl ¢
GonbLLMMM faHHBbIMK

uoa LleHTp 06paboTkym p[aHHbIX WM «aaTa-LeHTp» — 3TOo

nOMeLLeHne, B KOTOPOM XPaHSITCA KOMMbIOTEPLI, CEPBEPLI U
ceTeBoe 0bopygoBaHue

MNpegucnosue
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MawwuHa Buptyanusauum Ckana”’p MB.C

1. NTIPEAUCIIOBUE

1.1 OnucaHune fOKYMeHTa

OTOT TexHuyeckui 0030p [aeT KOHUEeNnTyanbHbIl U apXUTEKTYpHbIM 00630pbl MalwuHbI
BupTyanusauum Ckana” p MB.C.

Bpowiopa onucbiBaeT TO, Kak OMNTUMU3MPOBAHHbIE MPOrpPaMMHO-annapaTHble KOMMIeKChl
OTBEYaloT COBPEMEHHLIM Bbl30BaM, U hokycupyeTcs Ha MawuHe BupTyanusauum Ckana’ p kak
OOHOM U3 NNANPYIOLLNX PELLEHMI B 3TOM CErMEHTE.

1.2 Ayautopus

OTa Gpowwtopa npegHasHayeHa ansa cotpyaHmkos KomnaHum Ckana’ p, napTHEPOB U 3aKa34MKOB,
nepeq KOTOpPbIMW CTaBATCA 3afadn pas3paboTku pelleHus, 3akynku, YynpasrneHus wnm
akcnnyataumn MawwuHbl BupTyanusauum Ckana” p MB.C.

1.3 OGpaTHas cBA3b
Ckana’p n aBTOpbl 3TOro AOKYMeHTa 6yayT paabl 06paTHOM CBA3N MO HEMY.

Cesbkutechb ¢ komaHgon Ckana’ p no anekTpoHHou noute MV@skala-r.ru.
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MawwuHa Buptyanusauum Ckana*p MB.C

2. BBEAEHUE

2.1 Bbi3oBbI uudpoBon TpaHcdopmaumm

Mepen opraHmsaumsamum B Poccum CToAT 3agayum umdpoBOn TpaHchopmauunm B YCNOBUAX
nmnopTto3amelleHus. Nogpasaenernns UT aBNAOTCS akTUBHLIMU Y4aCTHUKAMM 3TUX NPOLIECCOB
M MOrYT CTONKHYTbCA C OOnblMM YMCNIOM CHOXHOCTEW MNPU MNOCTPOEHWUU, HACTPOMKE,
obcnyxuBaHnm n macTabupoBaHun MHAPACTPYKTYpbl. OpraHmsaumsm TpebytoTcs ycnewHo
pasBepHyTble K aKcnnyaTupyemble naHawadtel VT, KOTOpble OTKPbIBAOT OCTYN K CambiM
COBPEMEHHBIM MHAYCTPUAnbHbIM peELLEHMAM — MNpUTOM 6e3 CrOXHOro yBsi3blBaHWA OpPYyr C
Apyrom n 6e3 ganbHenwen nogaepKkn paspo3HEHHbIX CriaraeMbIX CITOXHOIO peLlEHUs.

TpaHcopmauma UT — cnoxubli npouecc. OH TpebyeT 6onblunX YCUnuin No niaHMpoBaHMIO,
OLEeHKe, peopraHusaumMm M MoOepHU3auMuM TEeXHOMOMMn WHQPACTPYKTYPbl U NPUMOXKEHUNA.
MHOXeCTBO (PaKTOpOB BNUSAET Ha Yycrex, BKYas CTOMMOCTb, JKCMEepTU3y, perynsuuio,
CTPEMIIEHME K MHHOBALUUAM M BOSHO K YCMELLIHOM TpaHcopmauuu.

Kaxxgaa opraHuMsaumsi CTpemMuTcs K UMdpPOBON TpaHchopMauum CO CBOEW CKOPOCTbIO U CO
CBOMMW LEensMu Onst 9Ton TpaHcdopmauun. He Kaxgown opraHmsauum tpedyeTcs MOMHOCTBIO
obnayHass mofenb [JOCTaBKM MHAPACTPYKTYpbl. A 4TO TpebyeTrca — Tak 3TO noAaxon,
NO3BONSAOLNA OpraHM3aumMm OOCTMYb TakoWM TOYKM, B KOTOPOW TpaHcdopmaums npuHeceT
Xenaembli 3 eKT, 1 C TakMM TEMMNOM, KOTOPbIN LenecoobpaseH ans eé 6usHec-mogenm.

BbI30B B TOM, Kak JOCTWUYb 3TOM TpaHcdopMauum, U KakuMm obnactam cnegyeT yaenuTs ocoboe
BHUMaHWe, YTobbl TpaHcopMaLums Npov3oLuna.

Mo HekoTOpbIM oueHkam, Ao 50% paboyero BpemeHu NepcoHan 3aTpavmMBaeT Ha obcnyxmBaHue
cyllecTBylolen MHGPaACcTpyKTypbl. B Takom cnyyae OCTaeTCcs He Tak MHOro pecypcoB Ans
BblpaboTkM cTpaTternm, NraHMpoBaHMsS U BLINOMHEHUS nnaHa TpaHcdopmauun UT. LWarw,
BeAylIMe K CHWXKeHUO crnoxHoctu UT-nHGpacTpyKTypbl, MO3BOMAT BbICBOOOAWUTL pecypchbl
cotpyaHukoB UT Ons ¢OKyCMPOBKM Ha CTpaTermyeckux Uensx, KoTtopble OyayT CryxuTb
AparnBepomM LUngpoBon TpaHcdhopmaumm.

Ecnn opraHmsaumm BugaT csoummn uensamm umdpoByto TpaHcdopmauuio, To Ckana™p Moxet
npenoctaBuTb 3PMEKTUBHYIO OCHOBY Ana WT-uHMpaCTpyKTypbl, CHMXKAIOLWLY0 Harpysky Ha
coTpyaHukos UT 1 yckopstoLLyto TpaHcdopMaumio.

2.2 F'MnepkoHBepreHTHass UMHMpPACTPYKTypa: CTaHAAPTHbLIN
MoAynb ANs COBPeMEHHON UHPaCTPYKTYpbI

N'MnepkoHBepreHTHaa uHgpacTpyktypa (hyper converged infrastructure, HCI) — HasBaHue
apXMTEKTYPHOro noaxoAa K co3gaHuio BUPTyanbHbIX MHAPACTPYKTYpP, NpeactaBnsaoLwero cobomn
anbTepHaTUBY «KOHBEPreHTHOM» MHAPACTPYKTYpE.

KoHBepreHTHoe peLueHne COCTOUT U3 CepBepOB, NPEAOCTABMSIOLMX TOMbKO BbIYUCIUTENbHbIE
pecypchbl, U BblAEMNEHHbIX KaccuyeckMx annapaTHbIX CUCTEM XpaHeHWs AaHHbIX (M CeTeBblX
KOMMYTaTOpOB). «IMNEePKOHBEPreHTHOE» peLLUEHNe UCMOoSb3yeT Takue Xe WHAYCTpuarnbHO-
CTaHZapTHble CepBepbl AN NPeAoCTaBIEHNs BbIYUCTIUTENbHBIX PECYPCOB U WX Xe — AJS
NpenoCTaBMNeHUs PECYPCOB XPaHEHUS.

'MnepkoHBepreHTHble pelleHns aobaenaioT B apxutektypy UT BO3MOXHOCTU «MporpamMMHoO-
onpegensemblx xpaHunuwy» (software defined storage, SDS). Ouu obbeguHsoT B cebe

KMtoyeBble KOMMOHEHTbl TpaguumoHHbix LIO — BbluMcnuTEnbHBIE pPEcypCbl U pPecypebl
XpaHeHnss — Ha cepsBepax, 3PDeKTUBHO Mn3baBNAACb OT CTOMMOCTU U crioxHoCcTn «SAN-
abpuk».

Tak Kak rMNepKOHBEPIEHTHbIE PELLIEHUS SBMNAIOTCH NPOrpaMMHO-0NpeaensieMbIMy, YTO O3Ha4YaeT
oTAeneHvne PyHKLMOHANbHOCTU peLLeHNs OT (ON3NYECKOro 060PYyA0BaHUS — MHTErpaLms Mexay
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KOMMOHEeHTaMN 3aMeTHO Bbllle, YeM B KOHBEPreHTHON UH(pacTpykType. 'MnepkoHBepreHTHas
WH(paCTpyKTypa npegnonaraeT ynpasneHne BCEM U3 OOHOMO OKHa, Yepes3 eauHbIn MHTepdenc
yrnpaBneHns BUpTyansHOW MHOPaCTPYKTypON.

MnepkoHBEPreHUns He SIBNSIETCS YHMBepcanbHbIM OTBETOM Ha 6O BOMPOC, HO CMMCOK
peLleHnit, rae NpUMeHeHNe rMnepKoOHBEPreHTHbIX PeLLeHUi LienecoobpasHo, o4eHb BEeNUK. JTo
N HebonblUMe MHAPACTPYKTYpbl OOLLEro HasHadyeHusi, N Gonblive WHPPACTPYKTYpPbl O6LLEro
Ha3Ha4YeHus1, U BbICOKOHArpy>KeHHble obrnayHble MHPACTPYKTYpbl. TakMe pelueHusi CroCcobHbI
obecneunTb BeCbMa LLUIMPOKMI AMana3oH XapakTepUCTUK — 1 B KOHTEKCTE NPOU3BOAUTENBHOCTH,
N HAOEXHOCTU, M MacLUTabupyemMocTy.

2.3 MawwuHa Buptyanusaumm Ckana” p MB.C

MawwuHa Buptyanusaumm Ckana’ p MB.C siBnsieTcs NporpamMMHoO-annapaTHbIM KOMMIEKCOM,
npeaHasHayeHHbIM ANs CO3[aHWs TOPU3OHTaNbHO MacwTabupyemon M OTKa30yCTOMYMBOM
cpeabl BUpTyanusauum n MHpacTpyKTypbl BUPTYarbHbIX paboymx MeCT nonb3oBaTenei.

MawwuHa BupTyanusaummn Ckana’ p MB.C sBnseTcs COBMECTHO pa3paboTaHHOW KOMNaHWUSIMU
Ckana’' p u Basuc, ¢ ncnonb3oBaHWeM peLueHui koMnaHum Pocnnatdopma.

MawwuHa Buptyanusaumm Ckana” p MB.C noctpoeHa UCKIOYMTENBHO NO MMMNEPKOHBEPrEHTHOM
apxXuMTeKType, MCMonb3yd MNPOrpamMMHO-ONpeaensaemMyld CUCTEMY XPaHEeHUA [AaHHbIX AN
pasMeLleHns BUPTyanbHbIX MalUvMH, OAHAKO MOoAOepXMBaeT CO34aHMe BblYUCAUTENbHbIX
KnacTepoB Kak Ha 6a3e ogHOM, Tak 1 Ha 6ase Heckonbkux BHewwHux CXI dannosoro tuna (NFS),
OJfIo4HOro TMNAa, a Takke Nbdoro Ux covyeTaHus.

231 Mpenmywectsa MawuvHbl BUpTyanusauumn Ckana’p MB.C

= [apaHTusa coBmectumoctn — Ckana”p nposogut R&D paboTbl no BbIOOpY 1 Banuaaumm
obopynoBaHua BMecTe C MCMoNb3yemMbiM MporpamMmmHbiM obecnedeHnem. Cepsepsbl,
KOHTPONMEpbl, HakonuTenu, ceTeBble KOMMYTaToOpbl, NporpamMmHoe obecneyeHve
BUpTyanusaumm, ynpasneHus, BUpTyasibHbIX paboyunx MeCT TECTUPYIOTCH U aTTECTYIOTCA
WMEHHO B TON KOMOMHauUMK, KoTopas ByaeT NocTaBNATLCA.

= CepuiiHOe NpPOM3BOACTBO MO3BOMSIET  C€O34aTb  TUPaXWpPyeMoe  pellueHne ¢
pernameHTHbIMM Cpokamu AocTtynHocTn. ObopynoBaHne u3 coctasa MawwuHbl MB.C
ABNSAETCA HE TONbKO TEXHUYECKM BanuaMpOBaHHbLIM, HO M MacCOBO LOCTYMHbIM AN
3aka3a. B ToM uwncne, 3a cyeT COTPyOAHMYECTBA C HECKOSNBKUMW MOCTaBLUMKAMM
obopynoBaHusi, Kpome cobCTBEHHOIO NPOM3BOACTBA cepBepoB Mapkn Ckana”p.

= CobcTBeHHas cnyxba nogaepXun no3sonseT obecneynTb NOAAEPKKY U3 OAHOrO OKHa —
Mo BCEM COCTaBMSOWMUM Komnnekca. WHUMOEHTbl, gaxe Ha CTblke annapaTHbIX W
nporpaMMHbIX KOMMOHEHTOB, 6yayT pasbupatbca cnyxbon nopaepxkn Ckana”p,
KOTOpble, NpM HEOoOGXOAMMOCTM, yXXe caMum obpaTaTca B NOAAEPKKY MpPOM3BOAUTENS
KOHKPETHOIo KOMMOHEHTA.

= [lonyyeHne HOBbIX CYHKUMN C OBHOBMEHUAMU CUCTEMbI. DYHKLUMOHANBHOCTb
peanu3oBaHa He B annapaTHOM, a B porpaMMHOM obecneyeHun, noaTomy fobasneHune
HOBbIX (PYHKLUMI He ByaeT orpaHMyeHo TeM, YTO «MpuobpeTeH KOMMNMEKC npeabiayLero
MOKOJTEHUSAY.

2.3.2 TexHnyeckne Bo3MoXXHOoCTU MallnHbl BUpTyanusauuv

= bBbicTpas apantauusa k TpeboBaHuaM 6GusHeca. vnepkoHBepreHuus ©GasupyeTca Ha
TMNOBOM CEPBEPHOM U CEeTeBOM OOOpyAOBaHWW, KOTOpPOE, BMNOSIHE BEpOATHO, Honee
OOCTYMHO, 4YeM CreunanuanpoBaHHble CUCTEMblI XpaHeHuss u obopypoBaHusa Fibre
Channel
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MawwuHa Buptyanusauum Ckana*p MB.C

= HapexHas npousBoguTenbHasa pabota npu Gonblunx Harpyskax. MNnepkoHBEpreHTHas
cMcTeEMa XpaHeHus NOAAEPXMBAET MaclTabupoBaHWe MNPOU3BOAUTENBHOCTM  Kak
BEpTUKanbHO (BbiGOpoM Goree ObICTPbIX HakonuTenewn), Tak M rOpU3OHTaNbHO —
BblGOpoM GonbLuero Yicna HakonuTenen/cepsepos. Kpome Toro, Takas cuctema coctouTt
13 60MnbLIOro Yncna paBHO3HAYHbLIX Y3MO0B M apPXUTEKTYPHO HE UMEET €4MHCTBEHHOro
KOMMOHEHTA, KOTOPbIA MOT Obl CTaTb Y3KUM MECTOM

= B03MOXHOCTb BbIBECTM M3 3KCMyaTaumm nobor anemMeHT cuctemMbl 6e3 CyLecTBEHHOro
BNMUsIHMA Ha 00Lyto paboToCcnocobHOCTL CUCTEMBI

" HequCTBVITeJ'IbHOCTb K €0UHNYHbIM OTKa3am

= bonee Hu3kve TpebOBaHWS K LUMPUHE IKCMEpPTU3bl CMeumanucToB, SKCMIyaTUPYHOLLMX
peLLeHne, 3a CHET MEHbLLEro KONMYecTBa YHUKamnbHbIX KOMMNOHEHTOB

=  BO3MOXHOCTb MMOKOro M MOYTM MIHOBEHHOrO nepepacnpeeneHus pecypcoB Mexay
3agayamm

= YpobHoe LUEeHTpanvM3oBaHHOe YnpaBneHWe  BbIYUCIIUTENbHBbIMU  pecypcamn U
XpaHUINULLEM M3 eanHOro MHTepdeica ¢ Ha3HaYeHMEM NPUOPUTETOB 1 NpaBun obLero
poctyna

* Bo3MOXHOCTb NepeHoca paboTalolMx BUPTyanbHbIX MaluvH Mexay U3nYeckumm
cepBepamMu 6e3 0CTaHOBKM

= Bce tyHKumn cepBepa ynpasneHmst 1 BPM gocTynHbl Yepes nporpamMmmMHble MHTeEPdENChI
(API), Takum obpazom BO3MOXHaA aBTOMaTM3auusi onepaumi Hag MHppacTpyKTypon

2.3.3 CueHapvwl ucnonb3oBaHus MawuHbI BUpTyanuaumnmn

MawwuHa BUpTYyanu3aumm 4dBndeTtca yHuBepcalribHbIM KOMMOHEHTOM AONd MOCTPOEHUA
MH(*)paCprKTypHOVI I'IJ'IaTd)OprI N MOXEeT NPUMEHATbCA B pa3HOO6pa3HbIX cueHapunax n unx
KoMOMHaumsXx. an/IBe,El,eM HECKOITbKO NpnmMmepoB.

O6paTtute BHUMaHWE, YTO BO BCEX 3TUX CLEHAPUAX BaXHbl CWUfbHble CTOPOHblI MaluHbI
BUPTyanu3auuMm — rapaHTus COBMECTMMOCTM MNPOrpaMMHbIX WM annapaTHbIX KOMMOHEHTOB,
NpoCTON BBOA B 3KCNyaTaumilo 3a CYET MOCTaBKM KaK NpenyCTaHOBMEHHOro peLueHus,
TexHu4yecKkas nogaepka M3 OAHOro OKHa M AOCTYN K HOBbIM (PYHKLMAM nyTemM OOGHOBMNEHWS
nporpamMmmMHon Yactu MaluunHbl.

2.3.3.1 YHuBepcanbHasa cepBepHasa UHdpacTpyKTypa

MawwuHa BupTyanusaumm Ckana’p MB.C CcnyXuT OTIMYHBIM  (DyHOAAMEHTOM  Ans
NMHPACTPYKTYPbl CEPBEPHOM BUPTYanu3auumn obLero HasHa4yeHus.

OT 4eTblpex U OO AECHATKOB M COTEH CEpPBEPOB, OObEAWHEHHbIX B OAMH WIIN HECKOSIbKO
KrnacTepoB, C ynpaBfeHMeM U3 OHOrO OKHa eAMHOM CUCTEMbI YNpaBeHus.

B 3aBucmmoctn ot TpeboBaHun aTO MOXET ObiTb kak egumHas MawwuHa, Tak M HEeCKOMbKo
HeCcBsi3aHHbIX (HanpumMep, 06CNyX1BatOLLMX OPraHM3aunoHHO pasHble 3agayun).

2.3.3.2 UHdpacTpykTypa chunmanos

Kak npaBuno, cueHapuin WHPacTpyKTypbl dunuanos npegnonaraet He camble 6onbline
notpebHocTn B pecypcax. MawuHa BupTyanu3sauum n3 4YeTblpex y3noB (C BO3MOXHOCTbIO
pacmpeHuns npu HeobxoanMMOCTH) 3akpbiBaeT 3TN NOTPEBHOCTM 1 NO onpeaeneHuto peanuayet
3agavy «TMnM3aumn», Koraa B KaKgom punuane yCTaHOBNEH e4MHO00pasHbIin KOMMIIEKC.

BaxHbiMK ABRAOTCA TakMe CBOWCTBA, Kak NOAAepKKka BCEX WHCTANNAUUA U3 OAHOro OKHa,
KoTopasi CHUXaeT TpeboBaHMs K KOMMNETEHUMSIM COTPYAHMKOB Ha MecTax, Ybel 3agaden byaet
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O6CJ'Iy)KVIBaTb KOMnJiiekC N BO3MOXXHOCTb 3aKInto4eHnA CePBUCHOIO KOHTPakKTa Ha O6CJ'Iy>KVIBaHVIe
060pyD,OBaHI/IF| B pa3HbIX permoHax P, Bkntoyass BO3MOXXHOCTb aBaHCOBOW 3aMeEHbI U peMOHTa
060pyD,OBaHI/IF| no MecCty yCTaHOBKU, HEBO3BpAaTa HaKonuTenen ¢ gaHHbIMM.

2.3.3.3 MHdpacTpykTypa BUpTyanbHbix padounx mect (VDI)

Kak n B cnyyae cepsepHon MHppacTpykTypbl, MawumHa BupTyanmsaumm aBnseTca OTSIMYHbIM
yHOAMEHTOM M ANst MHAPPACTPYKTYPbl BUPTYanbHbIX pabovmMx MecT, BO MHOrom 6Gnarogaps
NnoNHocTLio paspabortaHHomy B Poccun npoaykty Basuc.WorkPlace B cBoem coctase. [MpoaykT
peanunsyeT BCE Heobxoaumoe A58 BUPTYanbHbIX paboynx MecT noBepx nrnaTtdopmbl CEpBEPHOM
BUpTyanusaumu ot Ckana’” p — nogkntodeHne K VDI, K TepMuHanbHbIM cepeepam, nybrvkaums
NPUNOXeHUI, 4oCcTyn K pusmnyeckum MK, n gp.

2.3.34 FocypnapcTBeHHble MH(hopmaLuUnoHHble cuctemsl (FUC)

MNC moryt otnuuatbcst psgoM dopManbHbIX TPeOOBaHUKM, TakMxX Kak Hanuuine MaluvHbl B
EOonHoMm peecTtpe poccuCKOn pagmoanekTPOHHOM NPOaYKLUUN UM HEOBXOAMMOCTLIO aTTecTauum
NMOCTPOEHHON WH(PPaCTPyKTypbl, YTO BredeT 3a cobow TpeboBaHWe CepTUIULNPOBAHHOCTH
KOMMOHEHTOB 1 COOTBETCTBUA TpeboBaHMAM MHPOPMALMOHHON 6e30MacHOCTMW.

O™ opmanbHble TpeboBaHWs MoOryT ObiTh  BbINOMHEHbl Npyv  Momowm  MawuHbl
BupTyanusauum Ckana’ p.

2.4 ApXUTEKTYpHble BapuaHTbl MawunHbl BUpTYanusauum

PekoMeHayeMasi MUHUManbHasi KOHMUrypaumus runepkoHBepreHTHoro komnrekca Ckana’p
MB.C — yeTblpe cepBepa. Takoi KOMMeKe NPoaoKUT obecneunBaTth pe3epBMpoOBaHNE AaHHbIX
rnocne BbiXo[a U3 CTPOs OHOIO cepBepa, U Aaxe paboTas Ha TpexX OCTaBLUMXCS Y3nax, No3BONNT
nepesarpyxatb Ansi 06CnyXnBaHUa oanH cepeep.

MakcrmanbHoe KONM4ecTBO cepBepoB onpenendaeTca TONbKo CnocobHOCTbI0 obecneunTb ux
CBA3HOCTb ON1A pa6OTbI pacnpegeneHHoro AOUCKOBOro maccmBa C  UCNOJNIb3OBAHMEM
BblCOKOMNpPOM3BOoAUTESIbHbIX KaHaroB CBA3U, N pekoMeHadaunamMmn no Yncny XoCTtoB B KracTepe.

OpHako Npu NPoYMX paBHbIX PEKOMEHOYeTCs BKIoYaTh B cCOCTaB knactepa 16—20 cepsepoB Ans
yoo6cTBa 06CnyKMBaHUS M YyMEHbLUEHUSI JOMEHA OTKa3a.

24.1 TunoBasa cxema

Tunosas cxema komnnekca Ckana’” p MB.C noaxoauT Ans peLlleHnst 6onbLUNHCTBA CTaHAAPTHLIX
3agady, CBsA3aHHbIX ¢ obecneveHnem paboTbl MUHPOPMALIMOHHBLIX CUCTEM.
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PacnpegeneHHoe XxpaHuauiie

(o ] o)

BM BM

SSD
o SSD
o SSD HDD SAS | | HDD SATA
(o]
o SSD HDD SAS | | HDD SATA
o
N J J J
Tier 3 Tier 2 Tier 1
MpunnoKeHna ¢ MakCMManbHbIMM MpunoKeHna c MakcumanbHbIMU MpunaoKeHMA c MaKCUManbHbIMU
TpeboBaHMAMM K TpeboBaHMAMM K TpeboBaHMAMM K
npounssoanTenbHocTn CX/, npounssoantTenbHoctn CX npounssoanTenbHoctTn CX/,

PucyHok 1. Tunosasi cxema komnnekca Ckana’p MB.C

MakcrMmanbHyo KOHUrypawumo 04HOro Knacrtepa uenecoobpasHo orpaHmyntb 16 xoctamm aons
yaobcTBa akcnnyaTaumn. Bnpodem, TexHU4eckn BepxHero npegena Het. KonnyecTBo knactepos
He orpaHuMyeHo. Ha HacToAWwMA MOMEHT B MPOMBILLNIEHHOW 3KChnyaTauun HaxogaTcs
KOH(pUrypaumm ¢ LeHTpanu3oBaHHbIM ynpasneHunem, coctoswue ns 10 knactepos.

[Ona xpaHeHus OaHHbIX MOTYT WCMOSb30BaTbCA HAKOMUTENW C PasHbIMW XapakTepucTUKaMm
NPOM3BOANTENBHOCTU U CTOMMOCTU, HEPEOKO MCNOSb3yeTCa HECKOSbKO TUNoB cpasy. Cuctema
NO3BOMNSET OPraHNM3oBaTb MHOTOYPOBHEBOE XpaHeHUE (C pa3geneHnemM Ha YPOBHU XpaHEHUS —
Tier'vl), Korga ons BUpTyanbHbIX MalWH C pa3HbiMyU TpeboBaHUSAMN NCMNONb3YEeTCS YPOBEHb C
Hanbonee NOAXOAALLMMN HAKONUTENSIMU.

Mpw uenecoobpasHocTh B cocTae MawwmnHbl MOryT 6biTh I06aBNEHbI Kak 6e3a1CKoBbIE CEPBEPHI,
TaK U cepBepbl, U3 PECYpCoB KOTOPbIX B KracTepe MUCMNonb3yTCS TONbKO ANCKN.

24.2 BapwuaHTbl yctaHoBku MO Basuc.vControl

MO Basuc.vControl gnsa ynpaBneHus BUpTyarnbHOM MHAPACTPYKTypon kKomnnekca Ckana’p
MB.C MOXHO pa3BepHYyTb B ABYX KOH(OUIypaLUSIX:

1. O6beauHuB BCe PONU Ha OAHOW BUPTYanbHOW MalLvHe

2. Pa3sHecs pasHble ponv no pasHbiM BUPTYarnbHbIM MallMHam 1 npoaybnvpoBae Bce unm
HeKoTopble U3 HUX

MepBbIi BapMaHT noaxoauT ANs cueHapueB ncnonb3oBaHus komnnekca Ckana”p MB.C, koroa
JONyCTUM MPOCTON cepBepa ynpasneHus B eanHuubl YacoB. OH NpOCT B 3KchfyaTauuu, HO
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[AOCTYMHOCTb CEpPBUCA YNpaBrneHnss He MakcMMarnbHa — OH ByaeT 3awuLLeH OT oTkasa cepBepa
BMPTYyanusaumu, Ho He ByaeT 3allUmLLEH OT NPOrpaMMHOro OTKasa caMoro cepBepa ynpaBreHus.

3awmTta oT annapaTtHoro oTtkasa obecneuumBaeTcs pyHKumMen Bbicokon AoctynHocTu (high
availability, HA). E€ pa6oTa He 3aBucuT oT pabotocnocobHoctu MO baauc.vControl. Jaxe ecnn
BM c¢ MO bBasuc.vControl okaxeTcss Ha cepBepe, KOTOPbIN OTKaXeET WM3-3a KaKoro-nmbo
annapatHoro cbos, dyHkuna HA otpaboTaeT n BOCCTaHOBUT paboTOCNOCOOHOCTbL BUPTYanbHOM
MawwuHbl ¢ N0 Basunc.vControl. O6bIMHO Nepuog HEAOCTYNHOCTM B TakOM CLEHapun cocTaBndeT
1-5 MUHYT (B 3aBUCUMOCTM OT KOHGUrypaumm komnnekca Ckana” p MB.C v Harpy3kun Ha Hero).

3awuTton ot nporpamMmMHbIX OTKa3oB CaMOro cepBepa ynpaslieHUA ABNAEeTCA ero pe3epBHOE
KonmnpoBaHue.

Btopoit BapuaHT obGecneumBaeT u 6Gornee BbICOKYyO OOCTYMHOCTb cCepBepa YNpaBneHus, W
BblAepXknBaeT Gonee BbicOkMe Harpysku. OGbIMHO €ero LenecoobpasHo Mcnonb3oBaTb AN
MHPACTPYKTYP C MOBbILEHHLIMU TpeGoBaHMAMM K AOCTYMHOCTU, UMK ¢ GOMbWINM YUCIIOM
CepBepPOB M BUPTYyarnbHbIX MaLUWH NOA CBOMM yrpaBrieHeM.

NHorga, obbluHO Ana camblX GOMbLUMX BHEAPEHWI, Nod CUCTEMbI YNpaBreHus BblOenseTcs
oTaenbHbI knactep. OBbIMHO 3TO LenecoobpasHo, Korga cUcTeMbl ynpaBrneHuss noTpebnsoT
pecypchbl, CONoCTaBUMbIE C pecypcamMu 2-3 cepBepoB BUPTyanuaaumu.

Mon cepBucamu ynpaBreHUs NOHMMAaKTCHA CepBUCHI yrnpaBrneHus MawmHon BMpTyanusauum,
BPM, cucTeMbl MOHWTOpUWHra, PEe3epBHOIO KOMMPOBAaHWSI, CepBepbl KaTaroroB W Apyrue
noao0OHbIe CEPBUCHI.

B 06oux cnyyasx cepBep ynpaBreHusi MOXET yrpaBnsaTb HECKONbKMMK knacTepamu Ckana’ p
MB.C.

Mpw Takol peanusauMm BO3MOXHO HacTpaunBaTb eauHble Ans Bcex knactepoB Ckana”p MB.C
XpaHunuiia wabnoHoB, a Takke obecneuvBaTb «KMBYO» MUrpauLuio BUMPTYanbHbIX MallvH
MeXay OTAeNbHbIMM KnacTepamu.
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3. OTIIMMUTENbHbLIE YEPTbI

OTtnuuntensHon Yeptonn MawmHbl BUpTyanusaumm Ckana’p MB.C senseTcs noctaBka «noj
KMNioY» NporpaMMHo-annapaTHOro KOMMnekca, OpueHTUPOBaHHOIO Ha BbLICOKYID HAAEXHOCTb U
BbICOKYIO NPOM3BOAUTENBHOCTb.

Bbicokas HageXHOCTb peann3oBaHa B HECKOJIbKMX aCneKTax.

Bo-nepBbix, rMnepensop M nporpamMmHo-onpeaensiemasi cUCTeMa XpaHeHUsi co3daBanuvcb M
pa3BMBAOTCS C YNOPOM Ha HAaAEXHOCTb. [N HAC KPUTUYHO He JoMycKaTb NOTEPb AaHHbIX 13-3a
OTKa30B XpaHwnuvwia. Pe3epBuMpoBaHME [OaHHbIX HacTpamBaeTcss — NSt 0CO00 KPUTMYHbIX
BMPTYarnbHbIX MalMH MOXHO MOBbLICUTL PEe3epBUPOBaHNE AaHHbIX CO CTAHAAPTHOW «TPEeTben
Konuu» 0o TpebyeMbix 3HaYEHWIA.

Pasymeetcs, pAns  BuUpTyanbHbIX MalUMH [OCTYMeH KnacTtep BbICOKOW  [LOCTYMHOCTMH,
MUHUMW3UPYIOLLIMIA BPEMSI MPOCTOS NPY OTKa3ax CEPBEPOB.

Bo-BTOpbIX - TWaTenbHbIi 0TOOP, BCECTOPOHHEE TECTUPOBaHWE M Banvpaums obopyaoBaHus
ewle Ha atane R&D. lNMpu atom KoHGUrypaumss MawmHbl npegycmaTpmBaeT pe3epBupoBaHue
BCEX NOTEHUMarnbHbIX €OUHbIX TOYEeK OTKasa. OTO He TOMbKO CepBepbl U HaKoOMUTENU, HO M
CeTeBble KOHTPONSEPLl U KOMMYTaTOpbl U3 cocTaBa MallUHbI.

B-TpeTbux, otceB 6paka o6opynoBaHusa Ha NPON3BOACTBE.

MocnegHee No NOpPSiAKY, HO HE MO 3HAaYEHU0 — cryXx6a NOAAEePXKKM U3 OAHOrO OKHa.
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4. COCTAB PELWUEHUA

MawwuHa suptyanusaumm Ckana’ p MB.C coctout 13 cneaytowmx Brokos:

KoMMyTauuoHHbI 6510k obecneynsaet
ceTeBYI0 CBSA3HOCTb HECKONbKMMU CETEBbIMU
dabpukamu

Bnok BblYyMcneHus n XpaHeHusA

Brok Bbl4UCNEHUS 1 XpaHEHUS
o6ecneyvBaeT BbIYUCTIUTENBHbIE PECYPChI
U pecypcbl XpaHeHusi;

Ha cepBepax aToro bnoka BbINOMNHATCA
NporpaMMHble KOMMOHEHTbI MaLwuHbI

MALIVIHA BUPTYANUIALAV

PucyHok 2. Cocmas MawuHbl supmyanusayuu

4.1 KoMmmyTaumnoHHbIN 610K

KomMyTaumoHHbI 6nok npeactaengaet cobon 2 unu 3 Habopa KOMMYTaTopoB AN opraHu3auum
ceTen ans 3agaq:

= KVHTepkoHHEKTa — TexHuyeckas ceTb MawuHbl, ana Tpaduka NporpaMmMHOro
XpaHunuwa

= [loctyna — ceTb AN BUPTYanbHbIX MaLUVH
= YnpasneHua — ceTb Ana goctyna K IPMI-koHTponnepam cepBepoB u3 coctaBa MaluuHbI

Tunosble koHUrypaumm KommytaumoHHoro 6noka — 2+2+1 unu 2+1 kommyTtartopa.

KoHdpurypauusa 2+2+1

B aToi koHuUrypaumm nepsas napa KOMmyTaTopoB obecneumBaeT ceTb A4OCTyNa, BTopas napa
— KOMMYyTauum 1 oguH KOMMyTaTop obecrneydnBaeT ceTb AN KOHTponepoB ynpasnenns IPMI.

B nocrnegHem cnyyae kommyTaTtop He Oyb6nvpoBaH B CUIly HEBO3MOXHOCTU MOAKMHOYEHWUS
KoHTpornepos IPMI 6onee yem ogHMM ceTeBbIM MHTEPENCOM.

KoHpurypauus 2+1

B aTOM KOHUrypaumm ogHa napa kKoMMyTaTtopoB obecnevmBaeT N CeTb UHTEPKOHHEKTA, U CETb
poctyna. PasgeneHue ceTen gocturaeTcs 3a cyet ux usonauum yepes VLAN. CeTb ynpasneHns
IPMI peanuayeTca Tak e, Kak B MepBOM BapuaHTe.

Bboibop TOro, Kakyt KOHMUrypauuio MCnonb3oBaTb, 3aBUCUT OT CaW3uMHra, B 4YacTHOCTW,
OXnaaemoun Harpysku Ha ceTu 4oCTyna U MHTEPKOHHEKTA.
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Kpome TOro, B 3aBMCUMOCTU OT psiga pakTopoB MoryT ObiTb BbiOpaHbl KOMMYTaTOPbl C NOpTaMm
25 vnun 100 MouT/c.

(kommyTaTop ansa cetu ynpasnexus IPMI Bcerga ¢ noptamn 1 'éut/c).

4.2 Bnok BblYUCNEHUs U XpaHeHUsA

CepBepbl aToro broka obecneumBaloT BbIMUCIUTENbHBIE PECYPCbl W PECYPCbl XpaHEHMUs
MawwuHbl. Ha aTx cepBepax paboTatoT runeper3op 1 NporpaMmMHO-ONpeaensemMoe XpaHunuLle.

vaepswsop ynpasndeT A0CTYyNnOM BUPTYyalibHbIX MalUMH K peCypCaM CepBeEpPOB.

lMporpammHo-onpenensemoe xpaHunuie obecneymBaeT [OCTYN K OUCKOBbIM pecypcam,
dopmnpyembiMm n3 HDD-/SSD-HakonuTenen, yCTaHOBMNEHHbIX B cepBepax.

Cucrtema ynpaslieHusa obecneuymBaeT MHTep(beVIC OOHOro OKHa AnsA ynpasJfieHUA KOMMIEeKCOM.

Hwxe onncaHbl nporpamMmmMmHble 1 annapaTtHble KOMMNOHEHThI MawunHbI.

4.3 MporpaMMHble KOMNOHEHTbI MalWwKnHbI BUpTyanusaumm

MporpammHast yacte MawunHbl Ckana’p MB.C peanu3oBaHa C MOMOLLBbIO KOMMOHEHTOB,
nepeYvmcrneHHbix Hmwke (Tabnuua 1).

Tabnuya 1. KomrnoHeHmsl MawuHel supmyanusayuu Ckanap MB.C

HanmeHoBaHue MO Ha3HayeHue

MO Bbasuc.vControl Cepeep ynpaeneHusi. ObecneymBaeT equHbIN
nHTEepdenc ansa ynpasneHmss MawimHon.
YnpaBnsieT runepsnsopamu, Knactepamm BbICOKOM
AOCTYNHOCTU 1 BanaHCMPOBKM Harpy3ku,
BMPTYarbHbIMW MaLlLUMHAMWN U NPOM.

MO P-Buptyanusaums Mnepeusop. ObecneunBaeT pasgenexHune

oT Pocnnatdopmbl pecypcoB cepBepa Mexay BUpTyanbHbIMU
MaLUMHaMMW.

MO P-Xpanunuwe lNporpammMHo-onpenenaemMoe XxpaHunuue.

oT Pocnnatdopmebl Ob6ecneuvnBaeT pacnpeneneHHbIn JUCKOBbLIN
MaccuB.

MO Basuc.WorkPlace (onunoHanbHo) MO ansa opraHu3aumm MHPPACTPYKTYpPbI
BMPTYyarbHbIX paboynx MecT, KOTopoe
nHTEerpupyetcs un pabotaet coBmecTtHo ¢ 10O
Basauc.vControl.

4.3.1 Ba3uc.vControl

Cepsep ynpaeneHus komrnnekcoM Ckana’'p MB.C pa3smeliaetcsi B OHOM WM HECKOMNbKUX
BUpPTYyarnbHbIX MallMHAX Ha cepBepax KOMMMeKca, a ero areHTbl YCTaHaBNuBaKTCA Ha BCeX
dm3smyeckux cepBepax.

Cepsepbl n3 coctaBa MawmnHbl MB.C 06beauHAOTCS B OOHY MW HECKOSLKO rpynn (Kractepos),
AN KOTOPbIX BKNOYaETCA (PYyHKUMA BbICOKOW OAOCTYMHOCTU. Tak Kak AaHHblE C UCMOMb3yeMoro
pacnpefeneHHoro JUCKOBOro XpaHunuvia OOCTYMNHbI cpa3dy BCEM cepBepam Knacrtepa, TO npu
OTKase cepBepa Te BUPTyalbHble MalUWHbI, KOTOPbIE BbIMOMHANUCL HA HEM B MOMEHT OTKas3a,
ByayT nepesanyLleHbl Ha NPOYNX cepBepax Knacrepa.
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4.3.2 P-Buptyanusauusa

MnepBu3op, nporpammHoe obecneveHne BUPTyanusaumm, YCTaHaBNMBAETCA Ha KaXKAoM
bn3n4eckom cepeepe.

MO P-BupTyanusaums siBnseTcst KNnaccu4ecknm runepBmn3opom Ha 6ase open-source pelleHns
KVM. OcHoBHble cBOWCTBA:

= [opaepkka OCHOBHbIX OMNepPaLMOHHbIX CUCTEM, BKINOYas poccuinckme
= [lonHoueHHOoe ynpaBneHNe XXNU3HEHHbIM LUKITOM BUPTYanbHbIX MaLUWH

= [lo6aBneHune yCTPOWCTB K BUPTyanbHOW cpeae B npouecce paboTol: LMY, namsats, ancku,
ceTeBble MHTepP(ENChI

= [OuvHamuuyeckoe nepepacnpeneneHve namsTv Mexay BuUpTyanbHbIMKW cpedamu Anst
yBenuyeHns nsnyeckn OCTYrNHOM NamsiTi (3a c4eT OCBOBOXAEHUS HEUCNONb3YEMOA)

= Pe3sepBHOe KonvpoBaHue BUPTyarbHbIX Cpes

MO P-BupTtyanusauuss no3BonsieT co3gaBaTb BUPTyanbHble MalUHBI CO  CreayoLwuMmn
XapaKTepUCTMKaMM Ha BUPTyarnbHYH MalUuHy (NpvBeOEHHblEe 3HAYEHUs MPOTECTUPOBAHbI U
noaaepXUBAOTCA NMPOU3BOAUTENEM, TEXHUYECKM MakCUMarbHble KOHdurypauum MoryT ObiTb
6onbLue):

" KONM4YecTBO BMPTyarnbHbIX agep — A0 64 wr.
= obbem onepatnBHon namstn — go 1 Toant

= obbem aucka — go 16 Toant

4.3.3 P-XpaHunuwe

Takke Ha KaxgoM cepBepe ycTaHaBNMBaETCsl NMporpaMMHoe obecneveHne pacnpeneneHHoro
ANCKOBOro xpaHunuvuwa. 31o NO no3sonsetr 06beAMHUTL BCE HAKOMUTENW, YCTaHOBIEHHbIE B
cepBepax MawwuHbl, B eanHoe pAauckoBoe npocTtpaHcTBo. OHO ucnonb3yetca nobon 13
BMPTYyarbHbIX MalnH 3To MawuHbl BUpTYanu3auum n MoOXeT OblTb MCMONb30BaHO BHELLIHUM
notpebutenem (no iSCSI). AN gaHHbIX HA 3TOM XpaHUNULLE OOCTYNHO pe3epBupoOBaHue, 3a
cyeT yero obecneunBaeTcs BbiCOKas 4OCTYMHOCTb AaHHbLIX U YCTONYMBOCTb K COOSAM XpaHunua
NPV €AMHUYHBIX OTKa3ax CEpBEPOB M HaKoMUTENewn.

OCHOBHbIE OYHKLMN 1 CBONCTBA:

= Anroputmbl obecneyeHnss n3BbbITOYHOCTU AaHHbIX: XpaHeHwe AByX v 6Gonee pennuk
OaHHbIX Ha HaKoOMUTEnaX pasHbiX XocToB Komnnekca Ckana’p MB.C wunu xpaHeHue
6nokoB YETHOCTW/M30LITOYHOCTU (Erasure Coding). HemHoro ynpouias,
noaaepXmnBatoTcsl anropuTmbl, norndeckn noxoxue Ha RAID 1, RAID 6

= [opaepxka Hakonutenen HDD mn SSD c wnHTepdencamn SATA, SAS ana nonyyeHus
XapaKTepucTuK, Hanbornee NOMHO OTBEYAKLWMX BalMM TpeboBaHMAM

= [nbkme BO3MOXHOCTM MoAepHM3auMnM N obcnyxmBaHua cepBepoB Ge3 npepbiBaHUS
paboThbl

= HacTtporika 00 4-x ypoBHeWl XxpaHeHus (tier). Pannbl-guckn BUPTyanbHbIX MalUvH
NpvBA3bIBAIOTCA K OOQHOMY U3 YPOBHEN XpaHEHWs!, C onpeaeneHHbIM TUNOM Hakonutenemn

4.3.4 Ba3uc.WorkPlace

B HacToAWMIA MOMEHT ONUMOHaNbHbLIM NPOAYKTOM, OCTYMNHbLIM AN UCnonb3oBaHnsa ¢ MawmHown
BUpPTYanu3auuu, ABnseTcs NpoayKT Ans opraHusaunm MHPPacTPyKTypbl BUPTYarnbHbIX pabo4mx
mect (Virtual Desktop Infrastructure, VDI) — Baauc.WorkPlace.
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WHbpacTpykTypa BupTyanbHbiX pabounx MecT npegnonaraet Habop NporpaMMHOro
obecrneyeHusi, KOTOpbIV pellaeT TakMe 3agayun, Kak:

= VHTerpaums c cucTeMon BUpTyanusauum 4ns passepTbiBaHUS U3 WabroHa 1 ynpaBneHus
YKM3HEHHbIM LIMKNOM HemnocpeacTBEHHO BUPTYanbHbIX MalLlMH — paboynx MecT

= bBbpokep coeauHeHui, obecneuynBaloMiA NOAKMIOYEHME MONb3oBaTeneil K CBOWUM
BMPTYyanbHbIM paboymm MecTa 1 TepMUHanbHbIM cepBepam

= (ObecnedyeHve nMpoOTOKONa [OOCTAaBKM YyAaneHHbIX paboymx CTOMOB M OTAENbHbIX
npunoxexun. B coctaBe MawunHbl goctyneH npotokon RX, obecneunBatownim goctaBky
paboyero crtona WM MPUAOXKEHUA C TepPMMHAamNbHbIX CEPBEPOB MU BUPTYarbHbIX
pabounx mecT Linux

Wcnonb3oBaHne BPM TpebyeT coO6CTBEHHOMO Can3uHra v niiaHMpPOBaHUS apXUTEKTYPbI.

4.4 CepBepbl MawmnHbI BUpTyanusaumm

MawwuHa BupTyanusauum Ckana’p MB.C nocTtpoeHa, kak npasuno, Ha 6ase cepBepoB

cobcTBeHHoro 6peHga Ckana’ p. Ho, Ans rapaHTum yaoosneTsopeHust TpeboBaHuin 3aKa3ymkos
(B TOM yMcne No cpokam MOCTaBOK), NOAAEPKUBAKOTCA NAPTHEPCKME OTHOLLEHUSA C HEKOTOPbIMU
APYrMMU NOCTaBLUMKaMM CEPBEPHOro 060pya0BaHuS.

Bbibop KOHKPETHOro npousBoamMTens obycriaBnvMBaeTCsl LenecoodpasHOCTbl0 B KOHKPETHOM
npoekTe, B 3aBMCMMOCTM OT Takux (pakTopoB, kak TpeboBaHuA Hanuuma MawuHbl B peecTpe
POCCUMNCKON  PafMO3MEKTPOHHOM MPOAYKLMM, BO3MOXHOCTM MOCTABKM MO  OMNTMManbHOW
CTOMMOCTW, W Apyrux (aKTOpOB, MNO3BONSAKWMX nNoAodbpaTe MakcumanbHO nogxoasuiee
peLleHne B KaXkaoM KOHKPETHOM Cry4ae.

B obLiem cniyyae 310 yHMBEpcarnbHble cepBepbl 06LLEero Ha3Ha4YeHnsi, B CTOEYHOM MCMOSTHEHWUN,
C KOHCTPYKTUBOM, JOCTaTOYHbIM ANSA pasmeLleHnsa He meHee 4 amckoB (0bbl4HO 12—-24).

MuHMManbHOEe 4ucno cepBepoB B cocTaBe ogHon MawuHbl — 4. MakcumanbHoe 4ucro,
TEXHUYECKN, MHOrMe [eCATKM U COTHW, HO OHO oOOycrnaBnMBaeTCA He OrpaHMyYeHuMeM Ha
noggepXxvneBaemMoe Y1cro, a LernecoobpasHocTblo. LienecoobpasHocTb onpegenseTcs UCXoas ns
Taknx (QakTopoB, Kak, Hanpumep, obecrnedeHve CeTeBOW CBA3HOCTbIO (MEXCTOeYHble CeTu
Aoctyna U/nnn UHTEPKOHHEKTA), apXMTEKTYpPON OTKa30yCTOMYMBOCTM (HECKONbKO Krnactepos /
NporpamMMHbIX XpaHuUMuL, cpegHero pasmepa oOblMHO nNpeanodYTUTENbHEE OOHOro, HO
OrPOMHOrO).
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5. TMUEH3UPOBAHUE MALLUUHDI

B MawwuHe Buptyanusauum MB.C nuvueH3MpoBaHUIO noanexar cregylowune KOMMOHEHTHI
(Tabnwuua 2).

Tabnuua 2. JluueH3uposaHue KOMIMTOHEHMO8

HaunmeHoBaHue MO HasHavyeHue EanHuua

JIMUEeH3npoBaHUA

P-BupTtyanusaums Obecne4veHne Mpoueccop (cokeT)
BMPTyanu3auumn cepBepHbIX
cuctem (cepeep ynpaBneHus
BXOAMT B 3TY NMLEH3MIO)

P-XpaHunuue Peanuzauunsa TOanT nonesHom éMKOCTU
pacnpeneneHHoro ANCKOBOro
mMaccuBa

Basnc.vControl Cuctema ynpaBneHus Mpoueccop (CokeT)

noacucTemMmom BUpTYanm3auumum

Basnc.Workplace Cuctema BupTyanusauuu ViMeHoBaHHbIe
pabounx mect nonb3oBaTenu unu
KOHKYPEHTHbIE ceccumn

K kaxxgomy KOMNOHeHTy obs3aTenbHO npnobpeTeHne cepTudmkaTa TEXHUHECKON NoAAEPKKM Ha
1 rog MUHUMYM.

Kpome Toro, yactb MO goctynHa B pasHbix pegakumsx. Takum obpasom, Ans nuueH3npoBaHus
MawuHbI cnegyeT onpeaenuTbes ¢ peaakumen U KONMYECTBOM fMLIEH3UIA.

5.1 MpaBuna nuueH3snpoBaHus MO Ba3uc.vControl

B 3aBMCMMOCTM OT MakCUMMarnbHOTO KONMYECTBA BbIYUCIIUTENbHLIX Yy3rnoB B MawwuHe
BUpPTyanu3aumm 1 JOMNonHUTENbHbIX (PYHKLMIA 4OCTYNHbI TPY BUAA pedakumm runepeusopa:

= basoBas
= KopnopatusHas
= PacwwupeHHas

Penakumm pasnuyaroTca No MakcumarnbHOMY KONMYECTBY CEPBEPOB, UCNOMNb3YEMbIX B PELLEHUN,
n xenaemonm yHKUMOHaNbHOCTU. CpaBHUTENbHad Tabnuua C  KONUYECTBEHHBIMU U
YHKUMOHANbHLIMM BO3MOXHOCTAMM peaakumi nuueH3nn npusegeHa Hke (Tabnuua 3).

Tabrnuua 3. CpasHeHue pedakyull nuyeH3ul

Bo3mMoxHOCTU npoayKTa KopnopatuBHaa | PaclumpeHHas

MakcumanbHOe KonmyecTBo PU3NYeCKnx
npoueccopoB B 1 komnnekce

MakcumanbHbI pasmep nones3Horo 50 1000 He orpaHu4eHo
XpaHunuuwia B 1 komnnekce, T6ant
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Bo3moxHOCTU npoayKTa BbaszoBas | KopnopatmBHas | PacwupeHHas

[MakeTbl TEXHMYECKON NOOLAEPXKKM 9x5, 24x7 9x5, 24x7
Pexnm BbICOKOM AOCTYNHOCTK + + +
MrHoBeHHble CHUMKM (snapshot) + + +
KviBasi murpaumsa supTyarnbHbIX MaLUvH + + +
YnpasneHue nynamv pecypcos + + +
Ponesas Moaenb agMUHNUCTPUPOBAHUS + + +
BcTpoeHHasa cuctema pesepBHOro + + +

KOnnpoBaHuA N BOCCTAaHOBJ1E€HUA

WHTerpaunsi co CTOPOHHMMMK cpeacTBaMm + + +
obecneyeHns 6e30nacHOCTH

Co3gaHrve MHOroypoBHEBOIO XpaHunuia ik i+ F
(tiering)*

Mopgynu cbopa AaHHbIX O cucTeme + + +
Cucrtema MOHUTOPUHra + + +
Npon3BOANTENBHOCTU U

paboTocnocobHOCTH

NHTennekTyanbHble ONOBELLEHMS + + +
agMyHUCTpaTopam

Mopaepxka BHELLHUX CUCTEM PEe3epBHOIO + +

KonnpoBaHuA N BOCCTAaHOBJ1IEHUA

YnpaBrneHve HeCKOMNbK1UMM KnacTepamm 13 + +
eaMHOro LeHTpa

[dvHamuyeckas Murpaums BUpTyanbHbIX + =
MaLUVH MeXAay y3rnamu B 3aBUCMMOCTU OT

Harpyskn ¢ aBToMaTn4eCcKom

6anaHcuposkon y3rnos (DRS)

MpaBuna pasmMeLLeHns BUpTyarnbHbIX + +
MaLunH mexay xoctamum (affinity|antiaffinity
rules)
5.2 MpaBuna nuUeH3MpoOBaHUA NpPOrpaMmMHoO-onpenensaemMmoro
XpaHunuuwa

MpnobpeteHne nuueHsnn Ha paHHoe [0 gaenseTcs obsaAzaTenbHbIM Ha Kaxabld To6anT
(oBoMYHbIM, ¢ TOoukM 3peHnss OC) MNONEe3HOro nosib30BaTENbCKOrO MPOCTPAHCTBA, KOTOpoe
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BblUMCIAETCH NO cnefytoLlen opmyne angd Kaxagoro yposHsi (tier) pecypcoB. YpOBEHb XpaHEHMS
AOMMKEH cobnpaTtbCa Ha HOCUTENAX O4HOMO U TOrO XXe TUMa U HOMUHana.

CDopmyna anda paculéTa J'II/ILI,eH3I/1pyeMOIZ None3Hon EMKOCTM BbIrnaguT cnegyrowmm 06pasoM:

<Emkocmb Hakoriumens decsamudHbili Téaum> * <Kosuyecmeo Hakonumenel> / <®akmop
pennukauuu> * 0.84,

roe:

= <EMKOCTb HakonuTens> — €eMKOCTb OAHOro HakonuTens, ncnornb3yemoro B
pacnpegeneHHoMm AOUCKOBOM MaccumBe AO5A XpaHeHUA [OaHHbIX nonb3oBaTtenen, B
ednHunuax, yka3daHHbIX Ha MapKMpOBKE HaKonnuTena

= <KonmyecTBo Hakonutenemn> — oblliee KOMMYECTBO HaKOMUTENEW, YCTaHOBIEHHbLIX B
BbluMcnuTenbHblX y3nax Ckana”p MB v ncnonb3dyembix B pacnpegeneHHoM OUCKOBOM
MaccuBe A1l XpaHEeHUs JaHHbIX NoNib3oBaTesnemn

= <dakTOop pennMKauMm> — napameTp pe3epBMPOBaAHUSA [OaHHbIX, BUSIOWWUA Ha
OTHOLLIEHNE CbIPON EMKOCTM OAMCKOBOro MaccmBa K MonesHom éMkocTu. Hanpumep, npu
MCMNOJSIb30BaHMUM TUMOBOW HACTPONKKN pennukaumm 3:2 <dakrtop pennukauumn> = 3

= 0.84 — koadhpmumneHT NnepeBoda 3aBOACKON EMKOCTU ANCKOB B BUaAnMbIN OC nnaTtdopmsbl
06BbEM

CnyxebHble gucku no OC, nog cnyx6y MDS (cMm. HKe), nog K3 3anncu He BKNIOYalTCs B
pacyer.

O6Lwasn nuueHspyemas, oHa Xxe nonesHas, EMKOCTb onpeaensaeTcsa Kak Cymma BCex pacyeToB
no Kaxkxgomy ypoBHto (tier). [Lpobu okpyrnsawTcsa 4o Lenoro, B 605bLUy CTOPOHY.

5.3 MpaBuna nuuyeH3snpoBaHna basuc.WorkPlace
[na nuueHsnposaHua BPM cnefyet ydecTb criegytolmne npasuna:
[locTynHa equMHCTBEHHas pegakums.

2. TllogknioyeHust K BUpPTYyalbHbIM pa60‘-II/IM mMectaMm U K TepMUHalribHbIM CcepBepam
JIMUEH3NPYTCA HE3aBNCUMO. ,D,J'IFI TepMUHalibHbIX cepBepoB AOCTYMNHO NUUeH3npoBaHne
TOJ1bKO MO KOHKYPEHTHbIM Cceccuam, and NOAKMOYEHNI K BUPTYyarbHbIM p360‘-II/IM MecTam
AOCTyneH Bbl60p MeXxny ABymMa BapvaHTamMiu NIMUEH3NPOBAHUAL

a. meHoBaHHbIN Nonb3oBaTenb.
b. KoHkypeHTHas ceccus.
3. [HorxHo 6bITb onpeneneHo Tpebyemoe YNCROo NULEH3NA Kaxaoro Buaa.

Ona pabotbl ¢ Linux-BupTyanbHbiMu paboymmm mectammu mnm Linux-tepMmuHanbHbIMK
cepBepamMu criegyeT nuueHanpoBaTb NPoTokon RX.

MprnobpeTeHne TeXHMYECKON NogaepKkm 06s13aTenbHO.
[ononHuTenbHbIE NULEH3UN pacCYMTLIBAOTCA OTAEMNBbHO N0 COBCTBEHHBIM NpaBuniam:
a. BwupTtyanusauusa (onucaHo B 3TOM AOKYMEHTE) — BXOAMUT B cocTaB MawuuHblI.

b. JlnwueHsnm Ha rocteBblie OC gns 6pokepoB, ANCNETYEPOB U NPOYNX CEPBUCHBIX BM
ocHoBHOro MO MawuHbl — npefocTaBnNAlTCA B pamMkax nuueHsun 10
Buptyanunsaumm n BPM.

c. JlvueHann Ha rocteBble OC B TepMUHanNbHbLIX CEpBEPax, Ha CaMn TepMUHasbHbIE
cepBepbl, Ans nonb3oBaTenbcknx BM, ans Bcex BPM — npepocTtaenstoTcs
3aka3umkom caMocToaTenbHO unu gobaesnatTcsa naptHepom Ckana’ p.
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6. BBICOKAA AOCTYMNHOCTb U 3ALLUUTA OAHHbLIX

[na obecneyeHnss BbICOKOW [OOCTYMHOCTUM B pPELUEHWM peanusoBaHa COOTBETCTBYHOLLASN
bYHKLMOHANbHOCTb — KracTep BbICOKOW OOCTYNMHOCTU Ha YypOBHe rmnepeusopa. B kavectee
OCHOBbl OH WCMONb3yeT MNPOrpaMMHO-ONPeaeNnsemMoe XpaHunuwe, peanuaylollee BbICOKYHO
[AOCTYMHOCTb AaHHbIX BUPTYarbHbIX MaLUVH.

[na opraHvMsaumm pes3epBHOrO KOMMPOBAaHUS peann3oBaH CepBep Pe3epBHOro KOMMpoBaHus,
WHTErpupoBaHHLIN B CUCTEMY ynpaBneHns MawmnHon.

KnacTtep BbICOKOW OOCTYMHOCTU

lNpepnonaraetca, 4To ANa cepBepoB M3 coctaBa MawmHbI BKIOYAETCA PYHKLUUSA «BbICOKOM
OOCTYyMHOCTU». B 3TOM cryyae COOTBETCTBYIOLLME KOMMOHEHTbl B KaXx4oMm runepsusope
Ha4YMHaOT OTCNeXusaTb JOCTYMNHOCTb KaXXA0ro npovero cepsepa MawuHbl U BECTU yYeT TOrO,
Kakune BUpTyanbHble MawwuHbl paboTaloT Ha Kaxaom cepBepe. B cnyvae oTtkasa cepsepa
paboTaBlwMe Ha HEM BUPTyasibHble MalUMHbI TaK Xe «ynagyT», HO OyayT nepesanylieHbl Ha
npoynx cepsepax MawmnHbI, MUHUMU3MPOBAB TEM CaMbIM BPEMS NPOCTOS.

CnepyeT yunTbiBaTb, YTO BOMPOC AOCTYNHOCTM BM Haxogutcsi Ha CTbike COOCTBEHHO hYHKLMM
BbICOKOW JOCTYNHOCTU B rMNepBM3ope 1 NporpaMMHO-ONpeaensieMon CUCTEMbI XPaHEHUS.

[na yHKUMKN BLICOKOW OOCTYNMHOCTU NPAKTUYECKN HECYLLIECTBEHHO, CKOJTbKO CEPBEPOB OTKaXYT
OOHOBPEMEHHO, BUpTyasnbHble MaluuHbl OyayT nepesanylieHbl Ha ocTaBlmxcs. Ho ¢ Touku
3pEHNst AaHHbIX BUMPTYyanbHbIX MalUH HEKOTOPblE U3 HUX MOFYT CTaTb HEAOCTYMHbI YXXe npu
BTOPOM-TPETbEM OAHOBPEMEHHOM OTKa3e. ATO HopMaribHOe NoBeAeHMe CUCTEMbI, U, ecnn ByaeT
nocTaBneHa 3agadya obGecneynTb BbICOKY AOCTYNHOCTb U B Crydae MHOXECTBEHHOrO OTKasa
CepBepoB, OHa CMOXeT ObiTb pelleHa MyTeM YyKa3aHUsi COOTBETCTBYHOLUMX MOSNUTUK
pe3epBMpPOBaHUS faHHbIX.

B runepeusope paboTaeT oTAenbHbI cepBUC, 0GecnedmBatoLLMii BbICOKYH AOCTYMHOCTb Ans
BMPTYanbHbIX MaLLWH.

3T cepBUCHI, 3aNyLLEHHbIE HA KaXaoM U3 cepepoB MalumHbI, NpoBepstoT AOCTYNHOCTb ApYr
Apyra no snmp, Taim-ayT He4OCTYNHOCTN cepBepa — MUHYyTA.

Mpn BbIGOpe cepBepa ANA nepesanycka «ynasLlen» BUPTyanbHOW MallMHbl peanu3oBaHa
norvika Bblbopa HaMMmeHee 3arpy>XeHHOro.

Bbicokasi AOCTYNHOCTb AaHHbIX MPOrpaMMHO-ONpeaensaemMoro xpaHmnuiia

MporpammHo-onpegensiemasa nogcuctema xpaHeHust Ckana’p MB.C moxeT peanunsoBaTb
N36bITOYHOCTb AaHHbIX 1 paboTaeT ABYyMS anropuTMamu:

= CosgaHue pennuk, NoMHbIX KON SaHHbIX
= WU3bbiTouHoe kognpoBaHue (Erasure Coding)

B nepBom cnydae ansa kaxgoro «brnoka» gaHHbIX CO30aeTCsl yKasaHHOE YMCAO KOMur, NpUToM
HWKaknMe konum atoro 6rnoka He ByayT pacnonoXeHbl Ha O4HOM U TOM e cepBepe (PucyHok 3).
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PucyHok 3. Co30aHue pensnuk, MosHbIX Konut 0aHHbIX

3a cuyeT 3TOro B Cryyae OTKa3a CepBEpOB WM HaKoOMWUTENen B HUX [aHHble BUPTyarbHOM
MaLUVHbl NpoJosHKaT 0cTaBaTbCs AOCTYMHBIMMU.

O6bl4HO MCcNonb3yeTcA NOJNINTUKA XpaHEeHUA B 2 nnun 3 Konusix.

Bo BTopom cnyyae pesepBupoBaHue  obecneumBaeTca  gobasneHvem  6nokos
YeTHOCTW/M3BbLITOYHOCTU. MOoryT ncnonb3oBaTbCa CneayLme BapmaHTbl (JaHHbIe + YETHOCTb),
B 3aBMCMMOCTU OT XeNaeMoro ypoBHS AOCTYNHOCTM M KONMYeCcTBa XOCTOB B cucteme: 3 + 2, 5 +
2,7+ 2,17 + 3. Cxema peanusaumm TEXHONOrMN M30bITOMHOrO KOAMPOBaHMA ANs cnyyas 5 + 2
npvBegeHa Hwxe (PucyHok 4).
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M36bITOYHOCTH

PucyHok 4. 36bimoyHoe KodupogaHue

I'Ipeumyu.l,ecTBa U orpaHn4YeHuda 3Tux BapuaHToB
I'Ipewmyu.l,eCTBa peann3aunmn N30bITOYHOCTN OAAaHHbIX pennnkammn:
= Bbicokas npon3BoaAnTENIbHOCTb OVCKOBOW NogcuUCTEMbI

= BbICTPOe BOCCTAHOBMNEHWE HELOCTalLWMX KONUIA AaHHbIX NPYU OTKa3e OOHOro M ABYX
cepBepoB

" I'Ipouecc BOCCTaAHOBJ1€HNA HEeOOCTaLWnNX penyink npaktn4eckn He BInAeT Ha o6u.|,y+o
npon3BoaANTESIbHOCTb ANUCKOBOIo XpaHuiuLla

=  Yaule uenecoobpaseH ans HebOMbLINX KOMMIIEKCOB
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K HegocTaTkam pexnma co3gaHnAa penfink MOXXHO OTHECTU BbICOKME HaKnagHble pacxodbl Ha
XpaHeHne aaHHbIX.

Pexum n3bbITOYHOro koanpoBaHus nossonsieT 6ornee addeKTMBHO MCMOrb30BaTh AMCKOBOE
MPOCTPAHCTBO, HO Y HEro MMEIDTCS CrieayroLme orpaHNYeHus:

= [na [OCTWXKEHWUs UeneBoW NpouM3BOAUTENBHOCTM MOXeT noTpeboBaTbcs OGonblue
HakonuTenewn / Bbibop 6onee GbICTPLIX HAKONUTENEN B HEKOTOPLIX CLEHapUsaX

= bonee HU3Kasg CKOPOCTb BOCCTAHOBIIEHUS HeOOCTalLWMX KOonuin AaHHbIX (rebuild) npu
noTepe ogHOro Unu AByx cepBepos

= [lononHuTenbHas 3arpy3ka npoLeccopoB

= [Ins ero ucnonb3oBaHus TpebyeTcsa NATb cepBepoB 1 GonbLue

PacTanyTbin Knacrtep

CyLecTBYIOT HECKOSNbKO BapWaHTOB OpraHu3auun KatacTpodOoyCTOMUYMBON MHAPACTPYKTYpHI.
OavH 13 Hux GasnpyeTca Ha BO3MOXHOCTM peanu3oBaTb PacTAHYTbIA Knactep cpeactBamu
nporpamMmHo-onpenenseMon cuctembol xpaHeHna MawuHbl. Kpome Toro, AoCTYMHbI HECKOSBbKO
BapuMaHTOB, peanuayemblx gononHutensHbiM MO, B crniyyae nHtepeca k katactpodoycTonyinsom
KOHurypauum MawmuHbl cnegyet obpaTUTbCs 3a KOHCYNbTaumen K npegctasutento Ckana’ p.

BCTpPOEHHbIN MHCTPYMEHT pe3epBHOro KONMMpoBaHUS

B cepBepe ynpaBneHuss MNOACMCTEMOM BUpPTyanusauuu, YnpasrsieMOM MNPOrpaMMHbIM
obecneyeHmem Basunc.vControl, peannsoBaH BCTPOEHHbIN MEXaHU3M PE3EPBHOMO KOMMPOBaHMSI.

HoctynHbl BoiGop BM ans pe3epBHOro KOMMpOBaHUS!, ynpaBneHne pacnucaHMeM pPe3epBHOro
KONMpoBaHus, BbIOOP MecTa XpaHeHus pe3epBHbIX Konun. NogaepxunBaeTcs MHKpeMeHTanbHoe
pe3epBHOE KOMMpOBaHWeE.

Mo ymonyaHuto pe3epBHbIe KOMUM XPaHATCA Ha NPOrpamMmMHO-onpeaensaemMon CucTemMme XpaHeHus
MawuHbl, 9TOro AOCTaTOMHO AMS 3alMTbl OT JIOMMYEeCKMX OWubOoK (Hanpumep, Cry4anHoro
yaanexua BM).

Ecnn mogene yrpo3 npegycmaTpuBaeT 3alMTy OT OTKasa nporpaMmmMHo-onpenensaemMon CUCTeMbl
XpaHeHusl, TO noadepXmMBaeTCsa W pPEeKOMEHAYeTCA WCMNOMb30BaTb BHELLUHEE XpaHunuwie
pe3epBHbIX Konuin, ¢ nogkntodeHnem no NFS.

Ncnonb3oBaHne TpeTbUX CUCTEM PE3EPBHOMO KOMMPOBAHMUS TaKKe BO3MOXHO, COBMECTMMOCTb
KOHKPETHbIX MPOAYKTOB 1 BEPCUIA crieayeT YTOYHATL B JOKYMEHTaLUN.
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7. AHOOPMALMNOHHASA BE3OMNACHOCTDb

MawwuHa BupTtyanusaumm Ckana’ p MB.C MoxeT GbiTb MCMOMb3oBaHa B UHOPMALMOHHBIX
cucTemax ¢ LONONHUTENbHbIMKU TPeboBaHMSIMM COrNacHO HOPMATUBHOW JOKYMEHTaLMN.

Te unn unble Bepcum MO n3 coctaBa MawmHbl BUpTYanusauum nonydanm ceptucpukat @CTOK.
Kpome Toro, MawmHa coBMmecTMa ¢ psgom annapaTtHbIX U MPOrpamMMHbIX HanOXeHHbIX CPeacTB
obecneyeHnst MHoOpMaLMOHHOM 6e30MacHOCTMW.

[na nonyyeHust Tekywero craTyca cepTuduKauum WnM BO3MOXHOCTU  UCMOMb30BaHUS
HanoXXeHHbIX cpeacTB crieayeT obpaTuTbes k NpeactasuTento Ckana’ p.

Takum obpasom, MawmHa BUpTYyanusaumm MOXeT ObiTb MCNONb30BaHa:
= B roCygapCTBEHHbIX MHGOpMaunoHHbIX cuctemax (TMC) Bnnote go 1 knacca
*  MHAOPMALMOHHBIX CUCTEMAX NEPCOHANbHbIX AaHHbIX A0 1 YPOBHS 3aLLMLLEHHOCTH
= B CUCTeMmax, rae K akTyarnbHbIM OTHECEHbI Yrpo3bl 1-ro n 2-ro tuna

OpHako Kaxabl Takon NpoekT TpebyeT oTaenbHoM npopaboTku. [ns KoOHCynbTauumn No 3ToMy
BOMPOCY pekomeHayeTcs obpaTtutbCa K NpOUNbHOMY CUCTEMHOMY WHTErpaTtopy Wnu
npenctasutento Ckana’ p.
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8. TAPAHTUPOBAHHOE KAYECTBO

KauecTtBeHHble nokasaTeny MawwuHbl BupTyanusaumm Ckana’p MB.C obecneumBatotca eé
COOTBETCTBMEM NPOBEPEHHOMY CTaHAAPTHOMY BapuaHTy, cobrniogeHnemM yCTaHOBEHHbIX HOPM
n TpeboBaHmii no opmmupoBaHMo, peanusaumen paboT BbICOKOKBANMMUUNPOBAHHLIMMU
cneumnanMcTamMmn Ha BCex aTanax XXU3HEeHHOro Lukna.

[Mpon3BoaCcTBO (KoMMnNekToBaHme u pa3sepTbiBaHue 10)

I'IpM npon3soacTBe NCNOJIb3YHTCA BbICOKOKa4€CTBEHHbIE KOMMNEKTYOLWHNne

Cb6opka NpoayKLUMn OCyLLIECTBISIETCS CTPOro B COOTBETCTBUM C YTBEPXKAEHHLIM NIIAHOM
pa3meLleHMs KOMMNOHEHTOB

I'IepBw-lHoe pa3BepTbiBaHNE no OCyLLEeCTBIIAETCA B aBTOMAaTU4€CKOM pexnme

[ononHutenbHble HacTponkn MO OCcyLWecTBRAITCA B COOTBETCTBUN C YTBEPXKOEHHON
METOLMKOM N NOLIAaroBON MHCTPYKUNEN

OcywectBngaeTca (pyHKUMOHaNbHOE TecTupoBaHme chopmMmpoBaHHon MawimnHbI

OTKNoOHeHMs OT TMNoBoro peleHns MawuHbl Ckana”p MB.C ucknoyeHsb!

[lepenaya B akcnnyartaumio

Ckana”p MB.C nonHocTtbio chopmumpoBaHa, NPOTECTMPOBaHA, rOTOBA K pa3MeLLEHMIO B
CeTM 3aKkas4duka u pasmeLLeHunio npuknagHoro MO

B komnnekte co Ckana”“p MB.C nepepatoTca nacrnopT pelleHud, cepTudukaT Ha
noaaepxKy

MpoBoantca obydeHne cneumanucToB 3aka3dnka pabote co Ckana“p MB.C (no
3anpocy)

[Mogoepxka

MawwuHa BupTyanusauum Ckana”p MB.C noctaBngeTtcd ¢ roqoson nogaepxkon (bonee
BbIFOAHbIV BapuMaHT — Ha 3 unu 5 neT), koTopas BKIoYaeT B cebsa pelueHmne BONpOCOB,
CBSI3aHHbIX C HapyweHusiM1 paboToCnOCOBHOCTN Kak KOMMfeKkca B LEenoM, Tak U ero
OTAerNbHbIX annapaTHbIX KOMMOHEHTOB U NPOrpaMMHOro obecnevyeHus

MepBas 1 BTOpass NWMHUMA MOAAEPXKM NPefoCcCTaBnsalTCa  HenocpeacTBEHHO
npounssogutenem Ckana”p nnu ceptuduumpoBaHHbiM napTHEpom Ckana’*p

Y 3aKkas4ynka eCTb BO3MOXHOCTb Bblibopa BapuaHTa nogaepxku (9x5 unu 24x7)

B cnoxHbIx cnyvasx B pelleHun npobrem Ha TpeTben NUHUM NOALAEPKKU Y4acTBYOT
ApPXUTEKTOPbI N UHXEHepbI, paspadotumkn MO n MawwuHbl BUpTyanu3auum Ckana’p
MB.C

[ononHutenbHble TpeboBaHUs

BosmoxHa peanusaumsi OONONHUTENbHbIX TpeboBaHWM MO MOAEPHU3aUUW WUNN  PasBUTUIO
Ckana”p MB.C (no 3anpocy), B TOM 4ncne:

annapaTHas MoAepHM3aUms peLLeHus

ropu3oHTanbHOe WNU BepTUKaribHOe MaclTabupoBaHMe HOBOrO WM UMELLLErocs
peLLeHns

N3mMeHeHne PYHKLMOHANbHOCTN KOMMOHEHTOB AncTpubytueos MO, nx gopaboTtka
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= TECTMPOBaHWE MNPUIOXEHWU, MPOU3BOAUTENBHOCTU MPUMOXKEHUA WNU UHOE Apyroe
3anpoLleHHoe TeCTUpoBaHme

PaboTbl BINOMHSAOTCSA C y4acTMeM apXUTEKTOPOB U MHXEHepoB, pa3dpaboTymkoB MawwuHbl 1 MO
Ckana”p MB.C.
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9. TPEBOBAHUA K PASMELLEHUIO PELLEHUA

PelwleHne npeactaensieT cobor cepBepHbI MOHTaXHbIN Lwikad 197, BbicoTa 42U, ¢ AanbHenLwen
BO3MOXHOCTbIO MOAYNbHOW paclumMpsaeMocTn 0o 14 CTOek.

HanonHeHnne wkadga obopydoBaHMEM M COBOKYMHLIM BEC 3aBUCAT OT BbIOpaHHOIO BapuaHTta
pelleHns n moryT coctasnatb oT 400 go 800 «r.

,D,J'IH NnoAKn4YeHnA IJJKa(ba K cucrteme SHGKTPOCHGG)KGHVIH OOJTKHbI ObITb npegycMoTpeHbl ABa
He3aBNCUMbIX BXOAaA 3N1EKTPONMNTaHUA.

PacuéTtHas notpebnsemasi MoLWHOCTb LwKada coctaensieT ot 6 go 11 kBT.

B mecte YCTaHOBKMN OOJTKHbI ObITb npeaycmMmoTpeHbl COOTBETCTBYHOLLME MOLLUHOCTM NO OTBOAY
Tenna.

TpebGoBaHus ans nogknoveHns MalumHbI K rokanbHOW ceTy 3akasynka onpeaensaoTcs Ha aTane
dopmMmmpoBaHua cneundunkauum MawmHbl.

Mpy pas3BépTbiBaHWM pelUeHUst Ha HEM OyayT BbINOMHEHbI HACTPOWKM CETEBbIX afpecoB B
COOTBETCTBMM CO CTPYKTYPOW CETM 3aKka3uuka. 3akasymk AOIPKEH NpefocTaBUTb Heobxoaumble
[laHHble B COOTBETCTBMU C HOMEHKNATYpPON KOMMOHEHTOB pPeLLEHUS.

B ceTu 3akasumka OOMKHbI ObITb HaCTpPOEHbl COOTBETCTBYHOLLME MapPLLUPYThl 1 NpaBa AocTtyna.

[lanbHelime MeponpusiTust Mo BBOAY B 3KCMIyaTauMilo OCYLLUECTBSIOTCS 3aKa3yMKoM MyTEM
HaCTPOMNKM NPUKIaAHbIX NPOrPaMMHbIX CUCTEM.
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10. TEXHUYECKAA NOOAEPXKA

MocTaBka MawwuHbl BUpTYyanu3auum Ckana”p MB.C ocyuiectBngeTca ¢ npeaBaputenbHbIMU
cbopkon, TecTMpoBaHMEM M HACTponkon obopyaoBaHMsA cornacHo TpeboBaHMAM 3akasduka.
KauectBeHHas nogdepxka MawwuHbl Buptyanusaumum Ckana“p MB.C obecneudnBaetcs
€[MHbIMU CTaHAapTaMn rapaHTUAHOIO N NOCTrapaHTUAHOIO TEXHUYECKOro 06CNyKMBaHWS:

= [lakeT ycnyr no TexHNM4eckon nogaepke Ha nepBbiv rof BKHOYEH B NOCTaBKY

= 3aka34yuk MOXeT Bblbupatb nakeT B 6a3oBoM pexunme 9x5 Unm B pacLULMPEHHOM pexmme
24x7 (onumsa ons KpUTndYeckom yHKLMOHArbHOCTHN)

= CpokK HavasnbHO NPMoBbpeTaEMON TEXHNYECKOW NOAOEPKKN MOXET ObiTb yBENUYEH 40 3 1
5 net, Takke [OCTYNHa NPONOHraunsa NOAAEPXKKN

=  Bo3MOXHO BKMOYEHNEe B COCTaB CTaHOAPTHbLIX MakeToB AONOJIHUTENbHbIX onunn un yenyr

CocTaB TUMOBbLIX MAKETOB YCMNYr MO TEXHWYECKOW NOJAepXKKe MpefcTaBneH B Tabnuvue Huxke
(Tabnumua 4).

Tabrnuya 4. lNakemel ycriye no mexHu4deckol noddepxxke MawuHbl supmyanusayuu Ckana”™p MB.C

MakeT Maket
«9%5y» «24%7»

«ObcnyxnBaHue komnnekca Ckana’p B pexvme 9x5»
(B paboyee Bpemsa no paboymm gHAM)

«ObcnyxnBaHue komnnekca Ckana’p B pexume 24x7»
(KpyrnocyTo4Ho)

MpepoctaBneHne poctyna K cucteme permcrpauum
3anpocos/vHUnaeHToB Service Desk

lNpenocTtasnexHne pocrtyna K base 3HaHUN
no npoayktam Ckana’p

MNpenocTtaBneHne o06GHOBMEHU nULEH3NOHHOro 10
Ckana®p

[varHocTMka, aHanu3 ©  ycTpaHeHue npobnem
B paboTe komnnekca Ckana’p, Bknto4vasi:
= yCTpaHeHue annapaTtHbIX HEUCNPaBHOCTEWN

= TexHunyeckoe conpoBoxgeHue MO
KoHcynbTaumm no pabote komnnekca Ckana’p + +

«3awuTa KOHbmaeHUnansHom NHpopmaLmm»
(HencnpaBHble HocuTenu WHopmaLmm He Onums Onuusa
BO3BpaLLaoTcs 3akasz4ymkom)

3ameHa 1 peMoHT 060pyA0BaHMS MO MECTY YCTAHOBKM + +
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MakeTt Maket
«9%5» «24%7T»
,D,OCTaBKa 060pyD,OBaHVIF| Ha 3aMeHy 3a cyHeT + +
npoussoaunTens
PaCLIJVIpeHHble onuuun OGCJ'Iy)KVIBaHI/IFI —_— +

BpemeHa pearmpoBaHust U oTKnukKa, He Gonee:

30 MUHYT, 30 MUHYT,
Bpemsi peructpauumn obpatieHun paboune vachbl KpYrfiocyToO4HO
(9%5) (24%7)
B TeueHne B TeueHne
MogknioveHne cneumanncTa K pPeLeHuo MHUMOEHTOB
. 1 pabo4ero yaca 1 vaca
KPUTUYHOIO N BbICOKOrO YPOBHEWN (9x5) (24x7)

MNpumeyaHne K cpokam pemoHTa obopyaoBaHus

MpumeyaHne k cpokam pemoHTa obopyaoBaHus: MawwuHa BupTtyanusaumm Ckana”p MB.C
apXMTEKTYPHO SIBMSIETCA YCTOMYMBBLIM K BbIXOQY W3 CTPOS OTAErNbHbIX KOMMOHEHTOB U Aaxe
y3rioB, MO3TOMy HeT HeobxogumocTn B obecneveHun [OpPOrocTosiLEero cepsBuca CPOYHOrO
BOCCTaHOBIEHNA obopynoBaHWsi B TeYeHue CyTok U meHee. B MawwuHe BupTyanusauum
Ckana"p MB.C npegyCcmMoTpeHO, Kak MWHUMYM, [OBOMHOE pe3epBUPOBaAHNE OCHOBHbIX
KOMMOHEHTOB, NO3BOJIAIOLLIEE COXPaHATb AaHHble N paboTOCNOCOBHOCTL AaXe Npu BbIXode w3
CTPOS HECKONbKMX OUCKOB W/UNn cepBepOB.

[MonHoe onucaHue ycnyr Nnogaep»Kkn OCTYNHO Ha canTe www.skala-r.ru.
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O KOMMNAHUN
KomnaHma Ckana“p — pa3paboTyMKk W Npou3BOAMTENb MOAYMNbHOW NnaTtgopmbl  ANns
NOCTPOEHUS KoprnopaTuBHOM UT-nHMppacTpyKkTyphbl. KomnaHus BLINOSIHAET  POsib

TEXHOJSOMMYECKOr0 KOHTPUOLIOTOpa N 00beanHSIET B 3KOCUCTEMY 25 mapTHEPOB — NUAEPOB B
CBOEM Knacce peLUeHuUi.

Ckana”p c 2015 roga BbinyckaeT nporpammHo-annapaTtHble komnnekcbl (MawmuHbl) 1 cerogHsa
npeanaraeT LWMPOKMIN TEXHOSOMMYECKMIN CTEK ANS pelleHns 3adady BUpTyanusauumu, co3gaHus
TpaH3aKLUMOHHbLIX Ba3 gaHHbIX, XpaHEHUs1 MHOPMaUMM U aHanUTUYeckon obpaboTkn BonbLINX
o6bemoB AaHHbIX. [poaykTtel Ckana®p BknoYeHbl B PeecTp NpOMbIWIEHHOW MNPOAYKLMMK,
npounsBedeHHon Ha Tepputopumn Poccunckon depepaumn, n B EQMHBIA peecTp POCCUNCKMX
nporpamm ans 9BM v B[1.

MawunHbI CKana’\p ABNAOTCA CGpI/II7IHO BbllMyCkaeMbiM npeaHacTpoeHHbIMX KOMMNekcamMmn n
NOo3BONAKT OCYLLECTBINATb 6blCTpO€ pasBéprlBaHme M BBOA B 3KCnnyaTauuio.

MogynbHbIA  NpyHUMN  obecrneynmBaeT MHTErpauuio  pasHOpOAdHbIX  KOMMoHeHToB  UT-
MHQPACTPYKTYPbI B €ANHYI0 NnaTgopMy NpeanpusTi, Koprnopaumn n Be4OMCTB.

EavHble nopaepxka n cepBmcHoe O6CJ'Iy)KI/IBaHVIe Ana BcexX NnpoaykrtoB NUHENKN CKana’\p oT
npounssoanTens obecneumBaloT onepaTtunBHoe pas3pelleHne NHUMOEHTOB Ha CTbiKe TEXHOMOMMN.

[ononHuteneHas nHpopmauna — Ha cante www.skala-r.ru.
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