CKaAQ™p

MaluwnHa BupTyannsauunm
Ckana"p MB.C

TexHnuyeckunin o630p
Bepcuga 2.1 ot 08.04.2024

!

4

skala-rru  info@skala-r.ru B e



Ckana”“p MB.C

OIMMABJIEHUE
1. TIPEOAMCIIOBMUE. ......ceeeeeeieiieeeieeen s e e e s e enm e s s eeass s sesnsssssesmnssssesnnsssssennnsssssnnnssssrnnnsssssennnssnrennn 3
2 =1 == 1 1= T < 4
2.1 BblI30Bbl LIUPPOBON TPAHCDOPMALIMU. ..t eeaeeeeeeeitieaa e e e aaeeeeeeanaa s e e e e aaeeeaesnnaaeeeeeeeeeaennnnnns 4
2.2 TwunepkoHBepreHTHas WHpacTpyKTypa: CcTaHOapTHbIA MOAyNb AN COBPEMEHHOM
20 o] 0 T= Ty )77 L 1Y/ 0] = 4
2.3 MawwHa BrpTyanuaaumm Ckana™d MB.C.........oooiiiee e 5
2.3.1 Mpeunmywectsa MawwmHbl BUpTYanm3aumm MB.C ..........ccooooiiiiiicce e 5
2.3.2 TexHu4eckne BO3MOXKHOCTM MaLUNHBI BUPTYANMUBALMM ......eeeeeeeeiiieeeeeeee e 5
2.3.3 CueHapun ncnonb3oBaHNA MalHbl BUPTYANMBALMM........cceeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeeeeeen 6
2.4 ApxuTeKTypHble BapuaHTbl MalLHbl BUPTYAMMBALMM ......cceeeeeeeeiieaeeeeeee e e e e e e eeeeeneeens 7
2.4.1 TUMOBAA CXEMA ......ueitiieiiieeae ettt e e e ettt e e e e e ettt e e e e e e e et e e e e e e e e eennnnnes 7
2.4.2 BapuaHTbl ycTaHoBkM 10 Ckana’™p YNPaBEHUE ..........uceiieeeeieeeiiieee e 8
3. OTNIUUNTETIBHDBIC UCPTDI c.eeeeeeeeunnssssssrrenrnnsssssssssssersnnnssssssssssssesnnnnsssssssssensnsnnssssssssssssnsnsnnnnsnnns 9
4. COCTAB POLUCHMSA .ccueuneunnnnnnnnnnnnnnsnnnnssnssssnssssnsnnsssnnsnssnssssnssssnsnssnssnsnssnssssnssssnsnnsnsnnsnssnsnssnsnsnnnn 10
o I oY 3 [0 Q=Y N L Tod (=Y D o T= 1 1= < 10
4.1.1 TNporpaMMHble KOMMOHEHTbI MaLIMHBI BUPTYANMUIALMM .....ccvvveneeeeeeeeeeeeiiieeeeeeeeeeeenns 10
4.1.2 CepBepbl MaLLMHbI BUPTYAITUBALIMM ..ccovueunieeeeieeeeiiieeeeeeeeeeeantaaaasesaaeseseessannaeeeaseeesnes 13
4.2 KOMMYTALMOHHDBIN BITOK ..oevvuuiieeeeeiietiiitees e e e e e e ettt e s e e e e e e ee et s e e e e e e e e e aa e e aaeeeeessanneeeeaas 13
4.3 JINUEH3NPOBAHME IMALLMHDBL ......ceeeeeeeeiieee e e et e e e e ettt e e e e e e e e eeeaae e e e e e e e eeesennnaaeeeeens 14
5. BblcOKasi AOCTYNMHOCTb U 3ALUMTA JAHHDBIX. «...uucaieerrerrmmannssaassrrrrenanmssssssssseemmnnannssssssseesennnnas 17
6. MHDOPMALIMOHHAA BD@30MACHOCTD ..eieveerunursserrrrrernnnnsssssssrrernnsnnsssssssssrsesnnnnssssssssserssnnnnnnnnns 20
7. FaPAHTUPOBAHHOE KAUECTBO ..uuuuuuieerrerennansssssasserrsnnnnssssssssrsessnnnssssssssssmsssnnnnnssssssssensnnnnnnnnnns 21
8. Tpe6GOBaHUSA K PASMELLEHMIO PELUEHMS . ...cceeeeeeeeeerererrereesreneressnssssessessmsssmssmsemsesssmsmmssssssnnnnes 23
9. TEXHNYECKAA NMOOLEPIKKA 1reeuurrrrennsisrennnssssrnnnssssrrnnssssrennsssssennssssssnnnssssrmnnssssessnsssssennnsssssnnnnns 24
L0 T T T3 - T L 26

Mpeancnosune 2 n3 26



Ckana”“p MB.C

1. NTIPEAUCITIOBUE

OnuncaHne OoKyMeHTa

OTOT TexHuyeckni 00630p [aeT KOHUEeNnTyanbHbIn U apXUTEKTYpHbI 00630pbl MawuHbI
BupTyanusauum Ckana”p MB.C.

Bpowiopa onucbiBaeT TO, Kak ONTMMU3MPOBAHHbIE MNPOrpaMMHO-annapaTHble KOMMSEKChI
OTBEYalT COBPEMEHHLIM BbI30BaM, U hokycupyeTcst Ha MawuHe BupTyanusauum Ckana’p kak
OOHOM U3 NUANPYIOLLMX PeLLeHUIA B 3TOM CerMeHTe.

Ayountopus

OTa 6powtopa npegHasHayeHa aAnsg CoTpyaHMKoB komnaHum Ckanap, napTHEPOB U 3aKa34MKOB,
nepeg KOTOpPbIMM CTaBATCA 3adayun pa3paboTku pelleHusi, 3akynku, YyrnpasneHus wnm
akcnnyataumm MawwuHbl BUpTyanu3sauum Ckana”p MB.C.

PeBusumn

Tabnuuya 1. Pesu3suu

_

OkTa6pb 2022 CosnaHue.
Hosnbpb 2022 Ho6aBneH nogpasaen «PacTsaHyTbIn knactep» B pasgen 5
Anpenb 2024 OdopmuTenbckme npaeku

ObpaTHas cBs3b
Ckana”p n aBTOpbl 3TOr0 fOKyMeHTa OyayT pagbl o6paTHOM CBA3N MO HEMY.

Cesbkutechb ¢ komaHgon Ckana’p no anekTpoHHoun noute MV@skala-r.ru.
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2. BBEAEHUE

21 Bbi3oBbI uudpoBon TpaHcchopmauumn

Mepen opraHmsaumsamum B Poccum cTtosaT 3agaum umdpoBon TpaHchopMauuMn B YCITOBUSIX
nmnopTto3amellenuns. MNogpasgenenns UT aBRsOTCA akTUBHBIMU Y4aCTHUKaMM 3TUX NPOLLECCOB
M MOryT CTOMKHYTbCA C OOMbLIMM YWCOM CROXHOCTEW NPWU MOCTPOEHUW, HACTPOMKe,
obcnyxusaHmm n mactabmpoBaHun MHpPacCTpyKTypbl. OpraHmsaumnam TpebyroTcsl ycrnewHo
pasBepHyTble M aKcnnyatTupyemble naHawadTel VT, KOTOpble OTKpbIBAOT LOCTYM K CaMbiM
COBPEMEHHBIM MHAOYCTPUAnbHbIM peLLEHUAM — MNPUTOM 6e3 CrOXHOro yBsi3biBaHWS OpPYyr C
Apyrom n 6e3 ganbHenwen NoaaepXKM pa3po3HEHHbIX CraraeMblX CAIOXHOIO peLLeHus!.

TpaHchopmauma UT — cnoxHbli npouecc. OH TpebyeT 6onblumX YCUNnn no NnaHMpoBaHuIo,
OLEeHKe, peopraHusauuMm M MoOepHU3aLMuM TEXHOMNOrnn WHAPPACTPYKTYPbl U MPUMOKEHUIA.
MHOXeCTBO (pakTOpOB BNUSAET Ha Yycrex, BKMoYash CTOMMOCTb, 3KCMEepTU3y, perynsuuio,
CTpeMIieHMe K UHHOBALUUAM M BOSIO K YCMELLHOW TpaHcopmauuu.

Kaxgaa opraHmsaums CTpeMUTCH K UMAOPOBON TpaHcopMauum CO CBOEW CKOPOCTbIO U CO
CBOMMW LensMu gns 9TorM TpaHcdopMauun. He kaxgon opraHmsauum Tpebyetcs MOMHOCTbIO
obnayHas mogenb [JOCTaBKM MHMPACTPYKTYpbl. A 4TO TpebyeTcs — Tak 3TO noaxon,
No3BONAOLLNA OpraHM3aunMm [OCTUYb TakOW TOYKWM, B KOTOPOW TpaHcdopmMauumsa npuHeceT
Xenaembli 3apQEKT, U C TakMM TEMMNOM, KOTOPbIN LieniecoobpaseH anis eé 6musHec-mogenm.

Bbi3oB B TOM, Kak 4OCTMUYb 3TON TpaHcdopMauun, 1 KakuM obnacTtam criegyeTt yaenutb ocoboe
BHUMaHWe, YTobObl TpaHcopMaL s NPOU3oLLINa.

Mo HekoTopbIM oueHkam, Ao 50% paboyero BpeMeHn nepcoHan 3atpaynBaeTt Ha obcnyxuBaHue
CyLLecTBYIOLLEN MHGPACTPYKTYpbl. B Takom crnydyae ocTaeTcs He Tak MHOro pecypcoB Ans
BblpaboTkM cTpaTernm, NNaHUpoBaHWsS U BbINOMHEHMS nnaHa TpaHcdopmauun UT. LWarn,
BeAylMe K CHWXKEHUIO croxXHocTu WUT-MHpacTpyKTypbl, MO3BONAT BbICBOOOAUTL pecypchbl
cotpyaHukoB UT aAns bOKyCMPOBKM Ha CTpaTermvyeckux Uensax, KoTtopble OyayT CryxuTb
ApanBepoM LUndpoBomr TpaHcopmarmn.

Ecnn opraHusaumm BugaT cBouMM Lensamn Undposyto TpaHcopmauuio, To Ckana”*p MoxeT
npegoctaBuTb 3PPEKTUBHYIO OCHOBY Ans UT-MHMpacTpyKTypbl, CHWXKAaIOLLY0 Harpysky Ha
coTpyaHukoB UT 1 yckopstoLwyto TpaHcdopmawmio.

2.2 F'MnepkoHBepreHTHass UMHMQpPaACTPyKTypa: CTaHAAPTHbLIN
MoAynb ANA COBPeMEHHON UHPACTPYKTYpbI

NMnepkoHBepreHTHasa wHdpacTpyktypa (hyper converged infrastructure, HCI) — HasBaHue
apPXMTEKTYPHOro Noaxoaa K Co3gaHuio BUPTYarbHbIX MHPACTPYKTYp. ABNAETCS anbTepHaTUBON
«KOHBEPreHTHbIM» MHAPACTPYKTYpaM.

KoHBepreHTHOe peLleHne COCTOMT M3 CEPBEpPOB, BblAEMNEHHBLIX KMacCUYeckux annapaTHbIX
CUCTEM XpaHeHWsl OaHHbIX (M CceTeBbiX KOMMYTaTopoB). «[MNepKOHBEPreHTHoe» pelleHne
MUCcnonb3yeT Takue Xe WHOYCTpuanbHO-CTaH4apTHble CcepBepbl ANs  NpefocTaBreHus
BbIYUCIIUTENBbHBIX PECYPCOB U UX e — ANA NPeAOoCTaBNEHUS] PECYPCOB XpaHEHWS.

MnepKkoHBepreHTHble pelweHnss aobaensoT B apxutektypy VT BO3MOXHOCTU «NpOorpamMMHO-
onpegensemblx xpaHunuuy» (software defined storage, SDS). OHM coeOuHAOT KrtoveBble
KOMMOHEHTbI TpaanumoHHbix LIOl — BbluMCAMTENbHBIE PECYPCbl U PECYPCbl XpPaHEHUs — Ha
cepBepax, ahdHeKTUBHO M30aBNAsCb OT CTOMMOCTU U CroXXHOCTU « SAN-chabpumky.

Tak Kak rmnepKkoHBEPreHTHbIE PeLLeHs IBMSIOTCSA NporpamMMHO-onpeaensieMbiMun, YTo o3HavyaeT
oTAeneHne pyHKUMOHaNbHOCTM peLleHnst oT U3nNYeckoro 06opyaoBaHNS — UHTErpaums Mexay
KOMMOHEHTaMM 3aMeTHO BblIlle, YeM B KOHBEPreHTHOW MHMPaACTpyKType. 'MnepkoHBepreHTHas
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MHGPaCTPYKTypa npeanonaraeT yrnpasfneHne BCeM N3 OAHOIo OKHa, Yepes3 eanHbIN nHTepdenc
ynpaBneHus.

'MnepKkoHBepreHUMa He SIBNSETCA yHMBepcalnbHbiM OTBETOM Ha obon BOMPOC, HO CMNUCOK
peLleHnin, rae NpMMeHeHe rMnepKOHBEPreHTHbBIX PELLEHUI LenecoobpasHo, O4eHb BENUK. ITO
n HebonbluMe MHPACTPYKTypbl OOLLEro HasHa4vyeHus, u Bonblne UHAPPACTPYKTYpPbl ObLLEero
Ha3Ha4YeHWs, U BbICOKOHArpy>xeHHble obnayvHble MHPaCTPyKTypbl. Takme pelleHns cnocobHbI
obecneunTb BECbMa LUMPOKUIA Nana3oH XapakTePUCTUK — N B KOHTEKCTE NMPON3BOANUTENBHOCTH,
N HaZEeXHOCTU, U MacliTabnpyemocTu.

23 MawwuHa Buptyanunsaumm Ckana”*p MB.C

MawwuHa BupTtyanusauum Ckana”p MB.C asndetca nporpaMMHo-annapaTHbIM KOMMIEKCOM,
npegHasHa4yeHHbIM ANs CO34aHWUsi TOPU3OHTaNbHO MacliTabupyemMon M OTKa30yCTONYMBOWN
cpeabl BUPTYanusaumm n MHPpacTpyKTypbl BUPTYyarbHbIX paboynx MecT nonb3oBaTenen.

MB.C saBnsieTca coBmecTHO paspaboTaHHon komnaHmsamm Ckana”p n basuc, ¢ cnonb3oBaHNeEM
peLlleHunin komnaHum Pocnnatdopma.

MawwuHa Buptyanusaumm Ckana”p MB.C noctpoeHa no rmnepkoHBEPreHTHOW apXUTEKTYpe,
ncnonb3ys MNpPoOrpaMMHO-ONPeAEnsemMyl0 CUCTEMY XpaHeHus. Ha MOMEHT HanucaHusi 3Toro
o63opa MB.C He nogaepxuBaeT OpYrux, BHELIHUX CUCTEM XpaHeHusi, HO koMnaHua Ckana’p
aKTMBHO paboTaeT Hag NPeofoNeHNeM 3TOro OrpaHNYEHMS.

231 Mpeumywectea MawunHbl BUpTyanusauum MB.C

= [apaHTua coBmectumoctn — Ckana’p nposogut R&D paboTbl no BbIGOpy 1 Banuaaumm
obopynoBaHus BMECTE C MUCMNOSib3yeMbiM nporpamMHbiM obecneyveHnem. Cepsepbl,
KOHTPOMNMEepbl, HaKOMWUTENW, CeTeBble KOMMYTATOpbl, MNporpammHoe obecneveHune
BMpTYyanu3auuu, ynpasreHus, BUpTYyarnbHbIX paboymx MecT TECTUPYIOTCA N aTTECTYOTCH
WMEHHO B TON KOMOMHaLMK, KoTopasa byaeT NocTaBnATLCS.

= CepuiiHoe npou3BOACTBO MNO3BOMSIET  CO3[4aTb  TUPAXWPYEMOE  peELUEHUE C
pernamMeHTHbIMU cpokamu gocTynHocTu. O6opynoBaHue U3 coctaBa MalmHbl SBRSETCS
He TONMbKO TEXHUYECKW BanMaMPOBaHHbIM, HO M MacCOBO AOCTYMHbIM ANs 3akasa. B Tom
yucrne, 3a CYET COTPYAHUYECTBA C HECKOMbKUMM MOCTaBLUMKaMu o6opyaoBaHusi, Kpome
cobCcTBEHHOro NPOU3BOACTBa CepBepOB Mapku Ckana™p.

= CobcTtBeHHas cnyxba nogaepxun no3sonset obecneynTb NOAAEPXKKY U3 OOHOrO OKHA —
Mo BCEM COCTaBNAWLWMM Komnnekca. WHumaeHTbl, gaxe Ha CTbike annapaTtHbIX WU
nporpaMmMHbIX KOMMOHEHTOB, OyayT pasbupatbcs cnyxbon nogaepxkn Ckana’p,
KOTOpble, NpyM HEOBXOAMMOCTU, yXe camMyn obpaTaTca B NoaaepXkKy npov3BoauTens
KOHKPETHOro KOMMOHEHTA.

= [lonyyeHne HOBbIX (YHKUMIA C OBGHOBMEHMSIMA CUCTEMbI.  DYHKLMOHANBHOCTb
peanusoBaHa He B annapaTtHOM, a B NporpaMMHoM obecrnedeHunn, noatomy gobasneHvne
HOBbIX (DYHKLUIA He ByaeT OrpaHUYeHo TeM, YTO «NpPUOBPETEH KOMMNIEKC NpeabiayLero
MOKONEHMUSI».

2.3.2 TexHnyeckne Bo3aMmoxxHocTu MawmnHbl BUpTyanusaumm

= bbicTpas apantauma k TpebGoBaHuaM 6GusHeca. mnepkoHBepreHums 6asvpyeTcs Ha
TMNOBOM CepBEPHOM U ceTeBOM 0OOpyaoBaHWW, KOTOpPOE, BMOSHE BEPOATHO, Gonee
OOCTYMHO, 4YeM creuunanm3mpoBaHHble CUCTEMbl XpaHeHud un obopygosaHua Fibre
Channel.

= HapgexHasi npousBoguTenbHas pabota npu Gonblumx Harpyskax. [MnepkoHBepreHTHas
cucTeMa XpaHeHus MopaepXKuMBaeT MacluTabupoBaHMe MNPOU3BOAUTENBHOCTM  Kak
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BepTUKanbHO (BblOOpoM ©onee ObICTpbIX HakoNUTENen), Tak U FOPU3OHTaslbHO —
BblGOpoMm GonbLuero Yicna Hakonutenen/cepesepos. Kpome Toro, Takas cuctema coctout
13 60NbLIOro YMCna pPaBHO3HAYHbLIX Y3MOB U apXMTEKTYPHO HE UMeeT eAWHCTBEHHOro
KOMMOHEHTA, KOTOPbIA MOr Bbl CTaTb Y3KUM MECTOM.

= B03MOXHOCTb BbIBECTM M3 3KCMyaTaumm nobon aneMmeHT cuctembl 6e3 CyLLeCTBEHHOro
BNUsIHMA Ha obLyto paboToCcnoCoBHOCTb CUCTEMBI.

L He‘-IyBCTBVITeJ'IbHOCTb K €OUHUYHbIM OTKa3aMm.

= bonee Huskve TpeboBaHWA K LUMPUHE SKCMEPTU3bl CMeunanucToB, 3KCNyaTUpPYHLLMX
peLleHne, 3a CHET MEHbLLEro KONMYecTBa YHUKanbHbIX KOMMNOHEHTOB.

= BO3MOXHOCTb IMOKOro M MOYTM MrHOBEHHOrO MepepacnpeferieHnss PecypcoB Mexay
3afavamu.

= YpOobHoe LUeHTpanvM3oBaHHOE  YMNpaBlieHWe  BblYMUCIUTENbHbIMKM  pecypcamn  u
XpaHUNMLWEM U3 eanHOro UHTepdeica ¢ Ha3Ha4YeHNeM NPUOPUTETOB U NpaBun obLlero
joctyna.

= Bo3MoXxHOCTb nepeHoca pabGoTallmx BUPTYyanbHbIX MaWWH Mexay uanyeckumm
cepBepamu 6e3 OCTaHOBKMW.

= Bce tyHKkumm cepsepa ynpasneHus 1 BPM gocTynHbl Yepes nporpamMmMHble MHTepdencol
(API), Takum obpa3om BO3MOXKHA aBTOMaTM3aUMs onepaumi Hag UHPPaCTPYKTYPOM.

2.3.3 CueHapuu ncnonb3oBaHua MawunHbl BUpTYyanmsaumm

MawwmHa BuUpTyanusauum sBRASETCA YHUBEPCalnbHbIM KOMMOHEHTOM ANsl  MOCTPOEHUS
NH(PAaCTPYKTYPHOW MNaTopMbl U MOXET MPUMEHSITbCS B Pas3HOOOpasHbIX CLEHapusx M ux
komBuHauusx. MNprBeaemM HECKONbKO NPUMEPOB.

O6paTtute BHUMaHWE, YTO BO BCEX 3TUX CLEHAPUSAX BaXHbl CUMbHblE CTOPOHbI MaluHbI
BUpTyanusauum — rapaHTud COBMECTUMOCTU MNpOrpamMMHbIX W annapaTHbIX KOMMOHEHTOB,
NpOCTOM BBOA B 3KCMfyaTauumilo 3a CYET MNOCTaBKWM Kak NpeayCTaHOBMEHHOro pelueHus,
TexHuyeckas nogaepka M3 OAHOro OKHa M AOCTYMN K HOBbIM (PYHKUMSM nyTeM OBHOBNEeHUS
nporpammMmHon yactv MaLluuHbI.

YHuBepcanbHaga cepBepHas MHPPaCTPYKTypa

MawwuHa Buptyanusauum MB.C cnyxut oTnuyHbiM yHOAMEHTOM AONS UHAPACTPYKTYpbl
cepBepHOV BUpTyanusaumm obLero HasHavyeHus.

Oor YyeTbipex U OO0 OeCATKOB U COTEH CepBepoB, 06'beD,I/IHeHHbIX B OOAMH WIN HECKOJIbKO
KrnacTtepos, C ynpaslieHnemM U3 ogHoro okHa €4WNHOW CUCTEMBI ynpaBJlieHUs.

B 3aBucumocTn oT TpeboBaHUM 3TO MOXeT OblTb Kak eguHas MalunHa, Tak M HEeCKOSbKO
HecBs3aHHbIX (HanpumMmep, 06Crny>KMBaoLLNX OPraHM3aLMOHHO pasHble 3agadn).

NHdpacTpykTypa dpunuanos

Kak npaBuno, cueHapuin MHGPaCTPyKTypbl unuanoB npegnonaraet He camble 6onbline
notpebHoCcTN B pecypcax. MawuHa BupTyanusauum 13 4YeTbipex y3noB (C BO3MOXHOCTbIO
pacLuMpeHmns Npu HeoBXoAUMOCTN) 3aKpbIBAET 3TN NOTPEBHOCTM 1 MO ONPEeAENneHnto peanmayeT
3agadvy «TMnu3auuny, Korga B KaxgomM gunuane ycTaHoBneH eAMHOo6pasHbIn KOMMIIEKC.

BaxHbiM1 ABNAIOTCA TakuMe CBOWCTBA, Kak MoAadepXka BCEX WMHCTannsAuMin U3 OOHOro OKHa,
KoTopasi CHWKaeT TpeboBaHUS K KOMMNETEHUUSIM COTPYAHMKOB Ha MecTax, Ybel 3agaden byaet
o6cnyXmMBaTb KOMMNEKC Y BO3MOXXHOCTb 3aKIOYEHUS1 CEPBUCHOMO KOHTPakTa Ha obcrnyxmBaHue
obopynoBaHMsa B pa3Hbix permoHax P®, Bknoyas BO3MOXXHOCTb aBaHCOBOMW 3aMeHbl M peMoHTa
o6opynoBaHMs MO MECTY YCTaHOBKM, HEBO3BpaTa HaKonuTenen ¢ AaHHbIMM.
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NHdppacTpykTypa BUpTYanbHbiX paboumnx mect (VDI)

Kak 1 B cnyyae cepBepHoOn UHMpacTpykTypbl, MawmHa BUpTyanusaumm aBnseTcs OTANYHbIM
yHOAMEHTOM M AN MHAPACTPYKTYPbl BUPTYarnbHbIX paboumx MecT, BO MHOrom 6narogaps
NonHocTblo paspaboTtaHHoMy B Poccun npoaykty basuc.WorkPlace B cBoem coctaBse. NpogykT
peanusyeTt BCE HeobxoamMmoe Ans BUPTYyarbHbIX paboymx MecT noBepx NnatgopmMbl CepBEPHON
BUpTyanusaumm ot Ckanap — nogknoyeHune k VDI, K TepMnHanbHbIM cepBepam, nybnukaums
npunoxeHuin, aoctyn Kk dpusndecknm MK, n gp.

"ocynapcTBeHHbIe MHGOopMaLnoHHble cuctemsl (I'MC)

MC moryT otnuyaTtbCca pagoM gopmasnbHbiX TpeboBaHMK, TakMx kak Hanvune MawwuHbl B
EomHoM peecTpe poccuincKkom pagmoanekTPoHHOW NPogyKLmMm nnm HeobxogMMoCTbio aTTecTaumm
NOCTPOEHHON WHMPACTPYKTYpbl, 4YTO BriedeT 3a cobow TpeboBaHWe CepTUPULUPOBAHHOCTH
KOMMOHEHTOB M COOTBETCTBUSA TpeboBaHNAM MHOPMALMOHHON 6e30NacHOCTMW.

Ot™n opmanbHblie TpeboBaHMs MOryT ObiTb  BbIMOMAHEHbl MNpu  nomowy  MalnHbI
BUMpTyanusauum.

2.4 ApXUTeKTypHble BapuaHTbl MawmnHbl BUpTYyanusauum

PekoMeHayeMasi MUHWManbHasi KOHMUrypaumusi rmnepkoHBepreHTHoro komnrekca Ckana’p
MB.C — yeTbipe cepBepa. Tako KOMMeKe NPOA0IHKUT obecneynBaTth pe3epBrMpoBaHME AaHHbIX
nocrne BbixoZa 13 CTPOosi OAHOro CepBepa, U Aaxe paboTas Ha TPeX OCTaBLUMXCS y3nax, MO3BONUT
nepesarpyxaTtb Ans obcnyxmBaHus o4uH cepaep.

MakcmanbHoe KONM4ecTBO cepBepoB onpenendaeTca ToJ1bKo CMOCOBHOCTLIO 0DecneyvnTb Ux
CBA3HOCTb AN pa6OTbI pacnpegeneHHoro AOuUCKoBOro maccmBa C  UCNOJIb3OBaHUEM
BbICOKOMPOM3BOOUTENTIbHbIX KaHalloB CBA3U, U peKoMeHOaunaMn no YACIy XOCTOB B KlacTepe.

OpHako npu NpoYMx paBHbIX PEKOMEHAYETCS BKIOYaTh B cOCTaB knacrepa 16—20 cepepoB ans
yaobcTBa 06CnyXMBaHWS U CHUXKEHUSA AOMEHA OTKa3a.
241 TunoBas cxema

Tunosagd cxema komnnekca Ckana”p MB.C nogxoaunt gng peleHnsi 60nNblUMHCTBA CTaH4APTHLIX
3agady, CBA3aHHbIX ¢ obecnedeHnem paboTbl MIHPOPMALIMOHHBLIX CUCTEM.

{ PacnpepeneHHoe xpaHunuile |
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MpuaoxeHus MpwunoxeHus MpunoxeHns ¢ HauMeHbLIAMA
€ MaKcUManbHbIMI Tpe6oBaHus CO CpeAHUMMU TPEGOBAHUAMU  TPe6oBaHUSIMU K NPOU3BOANTENBHOCTH,
no nponasoauTensHocTn CX K npouasoanTensHocT CXO pesepBHbie KON

PucyHok 1. Tunosas cxema komrnnekca Ckana™p MB.C
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MakcumanbHyo KOHMrypauuio OgHOro Knacrtepa LenecoobpasHo orpaHmyntb 16 xoctamm ons
yaobcTBa akcnnyartauumu. Bnpoyem, TexHMyYeckn BepxHero npeagena HeT. KonnyecTBo KnactepoB
He orpaHumdeHo. Ha HacToAwMA MOMEHT B MNPOMBIWIEHHOMW JKCnyaTauum HaxogaTcs
KOHdpMrypauum ¢ LieHTpanum3oBaHHbIM ynpaBneHmem, coctoswme us 10 knactepos.

Onsa XpaHeHnAa OaHHbIX MOryT MCNosib30BaTbCA HAKOMUTENN C pa3HbIMU XapaKTepUCTtukamum
npon3BoanTesibHOCTU U CTOMMOCTU, HEPEOKO UCMNOJIb3yeTCA HECKOJIbKO TUMOB Cpasly. Cuctema
no3BoJideT opraHn3oBaTb MHOrroypoBHeBO€ XpaHeHue, Korga Ana BuptyalbHbIX MaluWH C
pa3HbIMU TpGGOBaHVIFIMVI ncnosnb3yeTca ypoBEHb C Hanbornee NOAXo4ALMMM HAKONMUTESNSIMM.

I'IpM Ll,eJ'IeCOO6pa3HOCTVI B COCTaB MallUHbl MOTYT ObITb 4OGaBNEHLI Kak 6e3anCKoBbIe cepsepbl,
TaK 1N cepBepbl, U3 peCypCoB KOTOPbIX B Kractepe UCMNOJIb3YHTCA TOJIbKO ANCKNA.

242 BapuaHTtbl yctaHoBku MO Ckana”p YnpaBneHue

MO Ckana”p YnpaBneHue MOXHO pa3BepHyTb B ABYX KOHUrypaumsx:
1. Ob6beauHuB BCE PONM HaA O4HOW BUPTYarbHOW MallvHe

2. PasHecs pa3Hble ponu no pa3HbiM BMpPTyalibHbIM MallnHaMm “ npop,y6rw|pOBaB BCE UInn
HEeKOTOpble N3 HUX.

[MepBLIM BapMaHT NOAXOOMT AN cueHapueB ucnonb3oBaHus komnnekca Ckana”p MB.C, korga
NPOCTOM cepBepa ynpaBneHus B eanHuubl YacoB gonyctum. OH nNpocT B 3KCnyaTauuu, HO
OOCTYMHOCTb CepBUCa ynpaBneHns He MakcumarnbHa — OH ByAeT 3almLeH OT OTkasa cepBepa
BUpTYyanu3awmm, HO He ByaeT 3almiLeH OT NPOrpamMMHOro oTkasa caMoro cepBepa yrnpasrieHusl.

3awuta OT annapaTtHOro oTka3a obecneymBaeTcs yHKUuen BbicokorM AocTynHocTu (high
availability, HA). E€ paboTta He 3aBucut ot Ckana’p YnpaBneHus. [Jaxe ecnv BupTyanbHas
mMawwuHa ¢ MO Ckana”p YnpaBneHune okaxeTcs Ha cepBepe, KOTOpbIA OTKaXET M3-3a Kakoro-
nnbo annapatHoro cbos, gyHkuna HA oTpabotaeT M BOCCTaHOBWUT pPabOTOCNOCOBHOCTb
Ckana”p YnpaBneHus. OOblYHO nepuog HEQOCTYNHOCTU B TakOM CUeHapuu cocTtaBnsieT 1-5
MUHYT (B 3aBUCUMOCTU OT kKOHUrypaumm komnnekca Ckana”p MB.C v Harpy3ku Ha Hero).

3awunTon OT NPOorpamMMHbIX OTKA30B CamMoro cepBepa yrnpaBrieHUsl SIBMSIETCA ero pe3epBHoe
KOMMpoBaHue.

Bropon BapuaHT obecneumBaeT n Gonee BbICOKYHD OOCTYMHOCTb CepBepa YnpasneHus, U
Bblaepxusaet 0ornee BbicokMe Harpyskn. O6blMHO ero uenecoobpasHo Ucnonb3oBaTb Afs
WH(PPaCTPYKTYp C MNOBbIWEHHBbIMW TpeboBaHMAMM K OOCTYNHOCTU, W/unn ¢ 60NbLWMM YMCIIOM
CepBEPOB M BUPTYarnbHbIX MalLVH N0 CBOUM yNpaBlieHNEM.

WHorpa, obblyHO Ona camMbix GOnbLUMX BHEAPEHWN, Nog CUCTEMbl YNpaBfeHus Bbloensercs
oTaenbHass MawwvHa, oTAenbHbIN BblAeneHHbIn knactep. O6biHO 3TO LenecoobpasHo, korga
CUCTEMbl ynpaBrieHnss noTpebnsawT pecypcbl, COMOCTaBUMbIE C pecypcamun 2-3 cepBepoB
BMPTyanuaauuw.

Mop cepBucamun ynpaBreHusi NOHMMAaTCSA CepBUCHI yrpaBneHust MalwmHOW BMpTyanu3auuu,
BPM, cucTeMbl MOHUTOPUWHra, PE3epBHOIO KOMMPOBAaHWSl, CEPBEpPbl KaTaroroB W Apyrue
noao6HbIe CEPBUCHI.

B o6oux cnyyasx cepBep ynpaBneHusi MOXET YNpaBnaTb HECKONbkUMK knactepamu Ckana’p
MB.C.

Mpn Takon peanusaumm BO3MOXHO HacTpavBaTb eAnHble ANd Bcex knactepos Ckana’p MB.C
XpaHunuwa wabnoHoB, a Takke obecrneymBaTb «KUBYHO» MUIpaLMi0 BUPTYyanbHbIX MalUvH
Mexay OTAEerNbHbIMY KracTepamu.
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3. OTNINMUTENbHbIE YEPTHI

OTtnuuntenbHbiMn YepTammn MawwuHbl Buptyanusauum Ckana”p MB.C aensaioTca nocraeka
nporpaMMHoO-annapaTHoOro KOMMsieKca «nog Krwy», MpUTOM KOMIIIeKca, OPUEHTUPOBAHHOIO Ha
BbICOKYIO HaeXHOCTb M BbICOKYHO NPON3BOAUTENBHOCTb.

Bblcokasa HageXHoCTb peann3oBaHa B HECKOJIbKMX aCneKkTax.

Bo-nepBbix, rMnepensop v nporpammHo-onpenensiemasl cucTeMa XpaHeHusi co3daBanuvcb M
pa3BMBAaKOTCS C YNOPOM Ha HAAEXHOCTb. [N HAC KPUTUYHO He AoMnyckaTb NOTepb AaHHbIX U3-3a
OTKa30B XpaHwunuvwia. Pe3epBuMpoBaHME [OaHHbIX HacTpamBaeTcs — Afst 0C000 KPUTMYHbIX
BUPTYasnbHbIX MalUMH MOXHO MOBbLICUTb Pe3epBMPOBAHME [AaHHbIX CO CTAHAAPTHOW «BTOPOM
Konumy» [0 TpebyeMbix 3HaYEHWN.

PasymeeTcss, pAns  BUpTyanbHbIX MalUMH [OOCTYMEH KnacTtep BbICOKOM  [OOCTYMHOCTMH,
MUHUMM3UPYIOLLMIA BPEMSI MPOCTOS! NPY OTKa3aX CEPBEPOB.

Bo-BTOpbIX — BbIGOP M Banupauua obopygoBaHua Ha atane R&D. KoHdwurypaums MaiumHbl
npegycMaTpuBaeT pesepBrpoBaHne BCeX NOTEHUMANbHbIX €ANHbIX TOYEK OTKa3a. OTO He TOMbKO
cepBepbl U HAaKOMUTENWU, HO U CeTEBbIE KOHTPOMMEPbl N KOMMYyTaTopbl N3 cocTaBa MallvHbI.

B-TpeTbux — oTceB Gpaka o6opyaoBaHMs Ha NPOU3BOACTBE.

MocnenHee No NoOpsiAKy, HO He MO 3HaYeHU0 — cny»x6a NOAAEePXKKM U3 OAHOFO OKHa.
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4. COCTAB PELWUEHUA

MawwuHa BUpTyanun3aunm cCoOCtout U3 crenyrowmnx OnoKoB:

Bnok
KOMMYyTaummn

MALUVHA BUPTYANTU3AUAV

Bnok
BblunCAEHNS
N XpaHeHus

PucyHok 2. Cocmae MawuHbi supmyanusauuu
Bnok BbluMCnEeHNst N XpaHeHus obecneunBaeT BblMUCIIUTENbHBIE PECYPCHI U PECYPChI XPaHEHUS,
Ha cepBepax 3Toro 6r10ka BbINOMHSTCA NPOrpaMMHbIe KOMMOHEHTbI MalunHbI.

KommyTaumoHHbln  6nok  obecnevvMBaeT CeTEBYH CBA3HOCTb HECKOMbKUMU  CETEBbIMU
dabpukamn.

4.1 Bnok BbIMMCNEeHUA N XpaHeHUs

CepBepbl aToro 6rnoka obGecrneynmBaloT BbIYUCIUTENBHLIE pecypCbl N pecypCbl XpaHEeHUA
MawunHbl. Ha atnx cepBepax pa60Ta+0T rmnepBn3op N nporpamMmmMmHo-onpeaendemMmoe XxpaHunumuie.

MnepBM30p ynpaBnsieT 4OCTYNOM BUPTyarnbHbIX MalUWH K pecypcam CepBepoB.

lMporpammMHo-onpenensemoe xpaHunuiie obecneymBaeT [OCTYN K OUCKOBbIM pecypcam,
dopmupyembim n3 HDD-/SSD-HakonuTenen, yCTaHOBMEHHbIX B CEpBepax.

CucTtema ynpaBneHus obecneumBaeT MHTepdENC OQHOIO OKHA ANS yNpaBreHWs KOMMIIEKCOM.

Hwxe onncaHbl nporpamMmMHbie N annapaTtHble KOMMOHEHTbI MawwuHbI.

411 MporpamMMHble KOMNOHEeHTbI MalKHbI BUpTYyanu3auum

MporpammHas yacTb Ckana”p MB.C peanusoBaHa ¢ NOMOLLbIO KOMMNOHEHTOB, NePeYNCrEeHHbIX
Huxe (Tabnuua 2).
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Tabrnuua 2. KomnoHeHmbl MawuHbl supmyanu3ayuu Ckana™p MB.C

HaumeHoBaHue MO HasHauyeHue

MO «Ckana™p YnpasneHue» Cepsep ynpasneHusa. ObecneymBaeT e4uHbIn
MHTepdenc ans ynpasneHna MawumHown.
YnpaBnseT runepBmaopamMu, KnacrepaMmn BbICOKON
AOCTYNHOCTN 1 6anaHCUPOBKM Harpysku,
BUPTYanbHbIMX MaLIMHaMM 1 NPOM.

MO «Ckana”p YnpaenexHve — N'vnepeunsop. ObecneyvnBaeT pasgeneHve

Cunctema cepBepHOM BUpPTyanusauum»  pecypcoB cepBepa Mexay BUPTyanbHbIMK
MaLLMHaMMU.

MO «Ckana™p YnpasneHne — lMporpammMHo-oOnpeaensemMoe XpaHunuLle.

[MporpammHo-onpeaensiemoe O6ecneuvnBaeT pacnpeaeneHHbIn JUCKOBbIN

XpaHunuie» MaccuB.

MO «Ckana”p BPM» (onumoHansHO) Bpokep nogkntoYeHnin n opraHnsaumna

MHPaCTPYKTYpPbl BUPTYarbHbIX pabounx MecT.

Ckana’p YnpasneHue

CepBep ynpaBneHusa komnnekcom Ckana”“p MB.C pasmeliaeTca B OOHOW WM HECKOMbKUX
BMPTyarnbHbIX MallMHAaxX Ha cepBepax KOMMSeKca, a ero areHTbl YCTaHaBNMBAKTCA Ha BCeEX
dmsnyeckunx cepeepax.

CepBepbl 13 cocTaBa MaluuHbl 06beaNHSOTCA B OAHY MU HECKONbBKO rpynn (KnacTepos), Anst
KOTOPbIX BKMOYAETCH (PYHKUUS BbICOKOM AOCTYMHOCTW. Tak Kak AaHHble C WUCMOfb3yeMoro
pacnpefeneHHoro AMCKOBOro XxpaHunuiia AOCTYMHbI cpasy BCEM cepBepam knactepa, To npu
oTKa3e cepBepa Te BUMPTyarbHble MaLUWHbI, KOTOPblE BbINOSHANUCL HA HEM B MOMEHT OTKa3a,
OyaoyT nepesanyLleHbl Ha MPOYMX cepBepax Kracrepa.

Ckana’p YnpaBsneHne — Cucrtema cepBepHOn BUpTyanmsaunm

MnepBn3op, nporpammHoe obecnevyeHve BupTyanusauun, YCTaHaBNMBAETCA Ha KaXaom
dmsnyeckom cepeepe.

MO Ckana”p YnpaBneHune — Cuctema cepBepHOM BUpTyanu3aumm SBNSETCS KnacCuy4eckum
rmnepem3opom Ha 6ase open-source pelieHnss KVM. OcHOBHbIE CBOMCTBA:

L] I'Ion,/:l,ep»(l(a OCHOBHbIX ornepaunoHHbIX CUCTEM, BKITHOYas pOCCI/II7ICKVIG
= [lonHoueHHoe ynpaslieHne >XM3HEeHHbIM LIUKITOM BUPTYallbHbIX MalUnH

= [lobaBneHune yCTpoUCTB K BUPTYyarbHOM cpeae B npouecce paboTbl: LMY, namaTs,
OUCKK, ceTeBble UHTePdENCHI

= [vHamuueckoe nepepacnpegeneHne namsaT Mexay BUpTyanbHbIMU cpeaamm Ans
yBenuyeHns nsnyeckn JOCTYMNHOW NamsTu (3a cHeT 0CBOOOXAEHUSI HEUCMONb3YEMON)

m Pe3epBHoe KonnpoBaHMe BUPTYyalibHbIX cpen

MO Ckana”p YnpaBneHne — Cuctema cepBepHOW BUpTyanu3sauum no3BoNsSeT co3gaBaTb
BMPTyalnbHble MalUMHbl CO CreaylwmMMy  XapakTepucTukaMyM Ha BUPTyanbHY MalUvHy
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(npuBedeHHbIe 3HaYeHNs NPOTECTUPOBAHbI 1 NOAAEPKMBAOTCA NPON3BOAUTENEM, TEXHUYECKN
MakcuMmarnbHble KOHUrypaumm MoryT 6biTb GonbLue):

= KONMUYeCTBO BMPTyarnbHbIX saep — Ao 64 wrT.
= 0bbem onepaTtuBHou namatm — go 1 Tb

= 00bemMm aucka — oo 16 Tb

Ckanap Ynpaenenume — lNporpammHo-onpeaensieMoe XpaHunuuie

Takke Ha KaxgoM cepBepe ycTaHaBNMBAETCsl MporpaMMHoe obecnedeHne pacnpeneneHHoro
anckoBoro xpavunuuwa. 3710 N0 nossondetT o6beanHUTL BCE HaKOMUTENKW, YCTAHOBMEHHbIE B
cepBepax MawwuHbl, B eanHoe pguckoBoe npocTpaHcTBO. OHO wucnonb3dyeTca nwbon u3
BMPTYyanbHbIX MalWH 3To MawuHbl BUpTYanu3auum n MoXeT ObiTb MCMONb30BAHO BHELUHUM
notpebutenem (no iSCSI). [lns gaHHbIX HA 3TOM XpaHUMWLLE SOCTYMNHO pe3epBMpOBaHUE, 3a
cyeT yero obecneunBaeTcsa BbiCOKasa 4OCTYMHOCTb AAHHbIX U YCTONYMBOCTb K COOAM XpaHunua
NPV €4VHUYHBIX OTKa3ax CeEpBEPOB M HAKOMUTENeWn.

OcHoBHbIe OYHKLMN N CBOWUCTBA:

= Anroputmbl obecnevyeHus u3bbITOYHOCTU OaHHbIX: XpaHeHue ABYX U bonee pennuk
OaHHbIX Ha HakonNUTEenax pasHbiX XocToB Komnnekca Ckana’p MB.C vnu xpaHeHue
6nokos YETHOCTW/M3BBLITOYHOCTH (Erasure Coding). HemHoro  ynpouias,
noagepXxmnBaroTcst anropuTmsl, fiormdeckun noxoxune Ha RAID 1, RAID 6

= [logoepxka Hakonutenen HDD n SSD c uHtepdencamm SATA, SAS aona nonyyvyeHus
XapakTepucTuK, Hanbonee NOMHO OTBEYaloLWMX BallMM TpeboBaHUSAM

= [UnbKkne BO3MOXHOCTM MoOAepHM3aumm n obcnyxmBaHus cepBepoB 6e3 npepbiBaHUSA
paboTbl

= Hactporika po 4-x ypoBHen xpaHeHus (tier). ®annbl-guUCKM BUPTYyanbHbIX MaLllnH
NPUBSA3bIBAIOTCS K OA4HOMY U3 YPOBHEWN XpaHeHus, C onpeaeneHHbIM TUMOM HakonuTenemn

Ckana”p BPM

B HacToALWMIA MOMEHT ONUMOHANbHBIM NPOAYKTOM, OCTYMNHbLIM Arst UCNoNb3oBaHusa ¢ MawuHown
BUPTyanu3awuum, SBNseTca NpoAyKT ANs OpraHn3aumm MHpacTpyKTypbl BUPTYyarbHbIX paboymx
mecT (Virtual Desktop Infrastructure, VDI) — Ckana”p BPM.

WHpacTpykTypa BupTyanbHbiX pabounx MecT npegnonaraeT Habop nNporpaMMHOro
obecneyeHunsi, KOTOPbIV peLlaeT Takme 3a4aqu, Kak:

= WHTerpaums c cuctemon BUpTyanusauum 4ns passepTbiBaHUs 13 LWabnoHa v ynpaBneHus
YKM3HEHHbIM LMKNOM HEMNocpeacTBEHHO BUPTYarbHbIX MallMH — paboynx MecTt

L] EpOKep coeNHEHWN, OGGCHGHMBGDMMVI NoaKMoYeHne nonb3oBaTenen K CBOUM
BUPTYyanbHbIM paGoquM MecTa U TepMnHarnbHbIM CcepBepaM

= O6ecneyeHne npoToKkona A[OCTaBKM YyAaneHHbIX paboynmx CTONOB W OTAENbHbIX
npunoxexun. B coctaBe MawwuHbl goctyneH npotokon RX, obecnevnBatowmim JOCTaBKy
paboyero crtona WM MNPUIOXKEHUA C TepMMHAamNbHbIX CEPBEPOB WMAW BUPTYarbHbIX
pabounx mecT Linux

Ncnonb3oBaHme BPM TpebyeT cob6CTBEHHOrO cansmHra u naHMpoBaHWUs apXUTEKTYPbI.
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4.1.2 CepBepbl MawmHbI BUpTyanusaumm

MawwuHa BupTtyanusaumm Ckana”“p MB.C nocTtpoeHa, kak npasBuno, Ha 6Gase cepBepoB
cobcTBeHHoro 6peHga Ckanap. Ho, ons rapaHTumn yooBneTBopeHus TpeboBaHmin 3aKka3vmkos (B
TOM Yucne Mno Cpokam MoCcTaBOK), NOAOEPXKMBAOTCA MapTHEPCKME OTHOLUEHWUS C HEKOTOPbIMU
ApYyrMmMun nocTaBLLUKaMn CepBepPHOro 060pyaoBaHuS.

BbliGop KOHKpeTHOro npousBoauTensi oGycraBnMBaeTCs LenecoobpasHOCTb0 B KOHKPETHOM
NpoekTe, B 3aBUCUMOCTU OT Takux (pakTopoB, kak TpeboBaHus Hannuns MalwuHbl B peecTpe
POCCUINCKON PafMO3NEKTPOHHOW MPOAYKLMM, BO3MOXHOCTM TMOCTaBKM MO  ONTMMAaribHOM
CTOMMOCTW, W ApYyrMx (akTopoB, MO3BONSOWMX MoAobpaTb MakCUManbHO noaxoasiiee
peLleHNE B K&XKAOM KOHKPETHOM Criyyae.

B obwem cnyyae 310 yHMBepcarbHble cepBepbl 00LLero HasHauyeHns, B CTOEYHOM UCMOMHEHUMN,
C KOHCTPYKTMBOM, LOCTaTOYHbIM N5 pa3MeLLeHns He MeHee 4 McKoB (06bIMHO 12-24).

MuHMManeHOe 4MCno cepBepoB B cocTaBe oagHouM MawwuHbl — 4. MakcmmanbHoe 4ucro,
TEXHWYECKU, MHOrMe [OecCATKM W COTHU, HO OHO OBycnaBnmMBaeTCs He OrpaHuYyeHnem Ha
noaaepXXvBaemMoe 4ncno, a uenecoobpasHocTblo. LienecoobpasHocTb onpeaenseTcsa Ucxoas us
Takmx (aKkTopoB, Kak, Hanpumep, obecneyeHne CeTeBON CBA3HOCTbI (MEXCTOEYHble CeTu
Joctyna wunm MHTEPKOHHEKTa), apXUTEKTYPOM OTKa30yCTOMYMBOCTU (HECKOSbKO Kractepos /
NPOrpaMMHbIX XpaHuUnuL, cpegHero pasmepa OOblMHO MpefnovTUTENbHEE O[HOro, HO
OrPOMHOrO).

4.2 KoMMmyTauMOHHbIN GN10K

KoMmmyTaumoHHbIM 610k npeactasnseT cobon 2 nnu 3 Habopa KOMMYTaATOPOB 41151 OpraHM3aumm
ceTen gns 3apav:

= WHTepkoHHekTa — TexHu4yeckasi ceTb MalumnHebl, Ans Tpaduka NporpaMMHOro XxpaHunuiwa
= JlocTyna — ceTb Ansi BUPTYyanbHbIX MaLUnH

= YnpaeneHus — ceTb Ansa goctyna K IPMI-koHTponnepam cepBepoB U3 cocTaBa MaLUUHbI

TunoBble KOHPUTypaLMM KOMMYTALMOHHOrO 6noka — 2+2+1 unu 2+1 kommyTaTopa.

KoHpurypauus 2+2+1

B aTon koHgurypaumm nepeas napa kKoMmyTaTtopoB obecnedmBaeT ceTb 4OCTyna, BTopasi napa
— KOMMYyTaLuM1 1 0guMH KOMMyTaTop obecnednBaeT ceTb ANs KOHTponepoB ynpasneHusa IPMI.

B nocnegHem crnyyae kommyTaTop He OyOnupoBaH B CUIy HEBO3MOXHOCTM MOOKIHOYEHUSA
KoHTponepos IPMI 6onee yem ogHUM ceTeBbIM MHTEPGENCOM.

KoHpurypauus 2+1

B aTOM KOHUrypaumm ogHa napa kKoMMyTaTtopoB obecneymBaeT N ceTb UHTEPKOHHEKTA, N CETb
aoctyna. PasgeneHuve ceTen gocturaeTcs 3a cyet mx nsonauum yepes VLAN. CeTb ynpaBneHuns
IPMI peanuayeTcsa Tak e, Kak B MepBOM BapuaHTe.

Bbibop TOro, Kakyt KOHGMUrypauuto WUCMonb3oBaTb, 3aBUCUT OT Can3uHra, B 4acTHOCTMU,
OXnagaemMomn Harpysku Ha ceTn 4oCTyrna U UHTEPKOHHEKTA.

Kpome TOro, B 3aBUCUMOCTU OT psga hakTopoB MOryT ObiTb BbiGpaHbl KOMMYTaToOpbl C NOPTaMm
25, 40 nnn 100 Mout/c.

(kommyTaTop ansa cetu ynpaenexus IPMI Bcerga c noptamu 1 [6ut/c).
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4.3 NTnueH3npoBaHue MawnHbI

B MawwuHe Buptyanusauum MB.C nuueH3upoBaHUO nopnexart crnegylouime KOMMNOHEHTbI
(Tabnwuua 3).

Tabnuua 3. JlTuueH3uposaHue KOMIOHEHMO8

EanHuua

HaumeHoBaHue MO HasHauyeHue
NULEeH3UupoBaHUA

Obecne4veHne
BMPTyanu3auun cepBepHbIX
cucTem (cepeep ynpasreHus

Ckana’p YnpaBneHue —
Cuctema cepBepHom

Mpoueccop (CokeT)

BMPTYyanuaawumm
BXOAUT B 3TY JNINLIEH3MIO)

Ckana’p YnpaBneHne — Peanusauus

[MporpammHo-onpenensemoe pacnpegeneHHoro guckosoro  T6 NnonesHom EMKOCTU

XpaHunuiie mMaccuBa

MNmeHoBaHHble
nonb3oBaTenu Unm
KOHKYPEHTHbIE Ceccun

Cuctema BupTyanusauum

A
Ckana”p BPM (onumoHanbHO) paboumMx MecT

K kaxgomy KOMNOHEHTY oba3aTenbHO npuobpeTeHne cepTudukaTa TEXHUHECKON NOAAEPKKN Ha
1 rog MUHUMYM.

Kpome Toro, yacTb MO gocTtynHa B pasHbIxX pegakumsax. Takum obpasom, Ans nNMueH3npoBaHus
MawwuHbl cnegyeT onpenennTbCs ¢ peakumen n Konm4yecTBoM NIULEH3UN.

[paBuna NMLEH3MPOBaHUSA rMNepBM3opa

B 3aBucMmocTM OT MakCUMMarnbHOrO KONM4YecTBa BblHUCIUTEMBHbLIX y3/10B B MawwuHe
BUpTyanu3aunum " JONONHUTENbHbIX (byHKLl,VII?I OOCTYNHbI TPU BUOA penakunn runepsmnsopa:

= basoBas
= KopnopaTtuBHas

= PacwwupeHnHas

Pepakumm pasnuyaroTcst N0 MakCMManbHOMY KONMYECTBY CEPBEPOB, UCMONb3YEMbIX B PELLEHUN,
N XKenaemon yHKUMOHanbHoCTU. CpaBHuUTENbHad Tabnuua C  KONMUYECTBEHHbIMU W
PYHKLNOHAMNBbHBIMW BO3MOXHOCTAMU pedakumi NuueH3nn npusegeHa Hke (Tabnuvua 4).

Tabrnuuya 4. CpasHeHue pedakyul nuyeH3ul

Bo3moxHOCTU NpoayKTa BbasoBasa | KopnopatuBHasa | PacwwmpeHHas

MaKcMManbHoe KONMYecTBO U3NYECKMX
npoLeccopoB B 1 KoMnnekce

MakcuMarnbHbIN pa3Mep NosIE3HOro 50 1000 He orpaHU4eHo
XpaHnnuwa B 1 komnnekce, Tb

MaKeTbl TEXHUYECKOW NOAAEPKKM 9x5 9x5, 24x7 9x5, 24x7
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Bo3moxHOCTU npoayKTa BbaszoBasa | KopnopatuBHasa | PacwumpeHHas

PeXxum BbICOKON OOCTYNHOCTU

MrHOBeHHbIe CHUMKM (snapshot) ° ° )
XuBas Murpaums BUpTyanbHbIX MaLIWH ° ° .
YnpaeneHve nynamu pecypcos ° ° °
PoneBasi Moaenb aaMUHUCTPUPOBaHKSA ° ) °
BcTpoeHHasi cuctema pe3epBHOro ° ° °

KOnMnpoBaHUA U BOCCTAHOBJIEHUA

WHTerpaumsa co CTOPOHHUMUK CpeacTBamMm ° ° °
obecneyeHns 6e3onacHOCTH

Co3paHve MHOroypoBHEBOMO XpaHUAMLL ° ° °
(tiering)*

Moaynu cbopa AaHHbIX O cucTemMe J . °
Cucrema MOHUTOPUHIA ° U U
NMpON3BOANTENLHOCTU U

paboTocnocobHoCTH

NHTennekTyanbHble OnoBeLLeHs! ° ° °
aAMWHUCTpaToOpaM

Moaaepkka BHELWHUX CUCTEM pe3epBHOro ° °

KONMnupoBaHUA U BOCCTAHOBJIEHUA

YnpaBneHne HECKONbKUMU KnacTepamun n3 o °
€AMHOro LieHTpa

[MHaMmnuyeckas MUrpaumst BUpTyasbHbIX ° °
MalUMH MeXZay y3/1iamu B 3aBUCMMOCTM OT

Harpy3ku C aBTOMaTU4YeCKOM

6anaHcupoBkoli Y3108 (DRS)

MpaBuna pa3MelLeHnsi BUPTYasbHbIX ° .
MaLLUMH MexXay XOoCTaMu
(affinity|antiaffinity rules)

[MpaBuna NMLEH3MPOBaHUS NPOrPaMMHO-ONPEAENSEMOro XpaHunuiia

MpunobpeteHne nuueHsnn Ha paHHoe [10 gaBnsieTcs obs3aTenbHbIM Ha Kaxdbin T6anTt
(oBonYHbIN, ¢ TOYkM 3peHns OC) MNoNesHoro nosib30BaTENbCKOrO MPOCTPAHCTBA, KOTOpoe
BbIYMCNAETCA NO criegyowen opmyne ansa kaxaoro yposHs (tier) pecypcoB. YpoOBeEHb XpaHeHus
OOJKEeH cobupaTbCs Ha HOCUTENSIX OAHOrO U TOrO XXe TUna 1 HoMuHana.
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dopmyna ans pacyéra nmMueH3MpyeMon NonesHon EMKOCTI BbIrMSAUT cCriegyowmnm obpasom:

*

<EmKkocmb Hakonumersns oecamuyHbil Tb>
pennukauuu> * 0.84,

<Konuyecmeo Hakonumenel> / <®akmop

roe:

= <EMKOCTb Hakonutens> — €eMKOCTb O[HOIO HaKonuTens, WCMosib3yeMoro B
pacrnpedeneHHoMm [OWCKOBOM MaccuBe ANs XpaHeHUst AaHHbiX Mornb3oBaTenen, B
eavHULax, yKasaHHbIX Ha MapKUPOBKE HAKOMUTENs

= <KonunyecTtBo Hakonutenen> — obliee KONMMYECTBO HAKOMUTENEW, YCTAHOBIEHHbIX B
BbluMCNIUTENBHBLIX y3nax Ckana”p MB u ncnonb3yemblx B pacnpenerieHHOM OUCKOBOM
MaccuBe AN XpaHeHUsl AaHHbIX Nnonb3oBaTternen

= <QakTop pennukaumm> — napamMeTp pe3epBMPOBaAHUS [OaHHbIX, BAUAIOWMIA Ha
OTHOLLEHUE CbIpOM EMKOCTU OUCKOBOrO MaccuBa K nosie3Hon EMKocTu. Hanpumep, npu
NCnonb30BaHUN TUMOBOW HAaCTPOWKM pennukaumm 3:2 <daktop pennukauum> = 3

= 0.84 — koadhbuLMeHT NnepeBoga 3aBOACKOM EMKOCTM Anckos B BuaumMbii OC nnatdopmbl
06BEM

CnyxebHble guckn no OC, noa cnyxby MDS (cM. HMXe), nog K3LWK 3anvcy He BKIOYalTCs B
pacyer.

O6Lwas nuueHsmMpyemasl, oHa e nonesHas, EMKOCTb ONpenenseTcsl Kak Cymma BCEX pacyeToB
no Kaxxgomy ypoBHIo (tier). Ipobu okpyrnaiTca Ao uenoro, B 60nbLuyto CTOPOHY.

[MpaBuna nuueHanpoBaHua Ckana’*p BPM
Ons nnueHsnposaHus BPM cneayeT ydecTb criegyioluve npasuna:
[ocTynHa eauHCTBEHHadA pedakuus.

2. MopkntoyeHns K BUpTyanbHbIM paboynM MecTaM M K TepMuHarnbHbIM CcepBepam
NULEH3NPYIOTCS He3aBNCMMO. [N TepMmUHarbHbIX CePBEPOB AOCTYMNHO NULEH3NPOBaHNe
TOJIbKO MO KOHKYPEHTHbIM CECCUSIM, Ar1si NOAKMIOYEHUI K BUPTYyanbHbIM paboynm Mmectam
[OCTYMNeH BbIGOp Mexay ABYMS BapyaHTaMy NMLEH3VPOBAHWS:

a. VimeHoBaHHbIN Mornb3oBaTesb.
b. KoHkypeHTHas ceccus.
HorxHo 6bITb onpegeneHo TpebyemMoe YMCno NUUEH3NI KaXKaoro B1aa.

Ona paboTtbl ¢ Linux-BupTyanbHbiM1 pabouymmum mectamu unu Linux-TepmMuHanbHbIMM
cepBepamu crniegyeT nuueH3npoBaTh NpoTokon RX.

MprnobpeTeHne TeEXHMYECKON NOSOEPXKKM 00s13aTENBHO.
JononHutensbHble NMUEH3MN pacCYnTbIBAOTCA OTAENBHO N0 COOCTBEHHBIM NpaBunam:
a. BwupTyanusauua (onnucaHo B 3TOM AOKYMEHTE) — BXOAMUT B cocTaB MaluuHbl.

b. JlnueHsnm Ha rocteBblie OC gnst 6pokepoB, ANCNETYEPOB M NPOYNX CEPBUCHBIX BM
ocHoBHoro MO MawwvHbl — npegocTaBnsAlTCA B pamMkax nuueHsun [10
Buptyanusaumm n BPM.

c. JlmueHaun Ha rocteBble OC B TeEpMMUHANbHbBIX CEpBeEpax, Ha caMn TEPMUHAIbHbIE
cepBepbl, Ans nonb3oBaTenbcknx BM, ons sBcex BPM — npepgoctasnstoTcs
3aka3umkomM camocTosTeNnbHO unu gobaesnsaTca naptHepom Ckana’p.
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5. BbICOKAA AOCTYMNHOCTb U 3ALLUUTA OAHHBIX

[ns obecneyeHnss BbLICOKOW [OCTYMHOCTM B pPELUEHUM peanu3oBaHa COOTBETCTBYHOLLAS
YHKUMOHANbHOCTL — KIlacTep BbICOKOM OOCTYNMHOCTU Ha ypoBHe rmnepsusopa. B kavectee
OCHOBbl OH WCMONb3yeT MNPOrpaMMHO-ONPeaEeNnsemMoe XpaHunule, peanuaylollee BbICOKYHO
AOCTYNHOCTb AaHHbIX BUPTYanbHbIX MaLLWH.

Ons opraHnsaumm pesepBHOro KOMMPOBaHUS peanns3oBaH CepBep pPe3epBHOro KOMMpoBaHWUS,
VMHTErpmpoBaHHLIN B CUCTEMY ynpasreHua MaluHon.

KnacTtep BbICOKOM JOCTYMHOCTU

Mpepnonaraetca, 4To ANa cepBepoB M3 cocTaBa MalwnHbl BkoYaeTcs PYHKUNA «BbICOKOWN
JOCTynHOCTU». B 3TOM crydae COOTBETCTBYIOLIME KOMMOHEHTbI B KaXOoOM runepsusope
Ha4YMHaT OTCNEeXuBaTb AOCTYMHOCTb KaXAoro npoyero cepsepa MalumHbl 1 BECTU y4eT TOro,
Kakue BuUpTyanbHble MalwuHbl paboTalT Ha Kaxaom cepBepe. B cnyyae oTkasa cepsepa
paboTaBLiMe Ha HEM BUPTyalbHble MalUMHbI TaK Xe «ynagyT», HO OyayT nepesanylieHbl Ha
npoynx cepsepax MallnHbl, MUHUMU3UPOBAB TeM CaMblM BPEMS MPOCTOS.

CnepyeT yunTbiBaTb, YTO BOMPOC AOCTYNHOCTM BM Haxogutcst Ha CTblike COOCTBEHHO OYHKLIUM
BbICOKOM JOCTYNMHOCTU B rMNepBM3ope 1 NporpaMMHO-ONpeaensieMon CUCTEMbI XPaHEHHUS.

[ns dyHKUMM BbICOKOW AOCTYNHOCTU NPAKTUYECKN HECYLLLECTBEHHO, CKOJTbKO CEPBEPOB OTKaXKYT
OOHOBPEMEHHO, BUpTyasbHble MaluuHbl OyayT nepesanylieHbl Ha ocTaBlimxcs. Ho ¢ Touku
3pEHNst AaHHbIX BMPTYyanbHbIX MalWH HEKOTOPblE U3 HUX MOTFYT CTaTb HEAOCTYMHbI YXe npu
BTOPOM-TPETbEM OAHOBPEMEHHOM OTKa3e. ATO HopMarbHOe NoBeAeHMEe CUCTEMBI, U, ecnin ByaeT
noctaBneHa 3agadya ob6ecneynTb BbICOKYH AOCTYMHOCTb M B Clly4ae MHOXECTBEHHOro oTkasa
CepBepoB, OHa CMOXeT ObiTb pelleHa nyTeM YyKa3aHUsi COOTBETCTBYHLUMX MOSNUTUK
pe3epBUPOBaHMS AaHHbIX.

B rmnepBn3ope pa60TaeT oTAenbHbIN cepBucC, o6ecnel-|v|Ba+0u_w||7| BbICOKYHO OOCTYNHOCTb AJ1d
BMPTYyalibHbIX MalLlUH.

OTK cepBuChbI, 3anyLLleHHbIE HA KaXaoM 13 cepBepoB MalumnHbl, MPOBEPSIOT AOCTYNHOCTL ApYr
Apyra no snmp, TaiM-ayT HeJOCTYNHOCTU cepBepa — MUHyTa.

Mpn BbLIGOpe cepBepa Ans nepesanycka «ynaBlen» BUPTyanbHOW MallMHbl peanv3oBaHa
norvika Bblbopa HaumeHee 3arpy>KeHHOro.
Bbicokas OOCTYINMHOCTb AaHHbIX NMporpaMmmMHoO-ornpeanenaemMoro XxpaHurniuaa

MporpammHo-onpegensiemass nogcuctema xpaHeHust Ckana”“p MB.C moxeT peanusoBaTb
n36bITOYHOCTb AaHHbIX 1 paboTaeT ABYMSA anropuTMamu:

m Cosp,aHme pennuk, NOJIHbIX KONWI AaHHbIX

= W3bbiTouHoe koguposaHue (Erasure Coding)

B nepBom crnyyae ans kaxgoro «6noka» gaHHbIX CO34aETCs yka3aHHOEe YUCIO KOMWiA, NPUTOM
HMKaKne Konmmu aToro 6rioka He GyayT pacnonoXeHbl Ha 0 AHOM U ToM xe cepBepe (PycyHok 3).
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Konunn paHHbIX

=— I |l 1l
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Konus 3

PucyHok 3. CoddaHue pernnukK, MNosHbIX Konut 0aHHbIX

3a cyeTt 3TOrO B crniyqae OTKasa cepBepoB UIn HaKonuUTeNem B HUX AaHHble BI/IpTyaJ'IbHOIZ
MaLllWHbI NpOoAOoSIKaT OCTaBaTbCA AOCTYMHbIMW.

O6bI4HO Mcnonb3yeTcd NONUTUKA XPaHEHUS B 2 NN 3 KOMUSIX.

Bo BTOpom cnyyae  pesepBupoBaHve  obecneumBaetcs  goGaBneHnem  Grokos
YeTHOCTW/M3ObITOYHOCTU. MOoryT ncnonb3oBaTbCA criedylowme BapmaHThl (4aHHble + YETHOCTD),
B 3aBMCMMOCTM OT >XefaeMoro ypoBHsi OCTYMHOCTM M KONM4YecTBa XOCTOB B cucteme: 3 + 2, 5 +
2,7+ 2,17 + 3. Cxema peanunsaumm TEXHONOMMN M3ObITOYHOrO KOAMPOBAHMA AN cnyyasa 5 + 2
npvBeaeHa Hwke (PUcyHok 4).
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MN36bITOMHOCTHY

PucyHok 4. N36bimo4Hoe koduposaHue
MpeumyliecTBa U OrpaHNYEHNA 3TUX BapMaHTOB
MpeumyiecTBa peanunsaumm n3bbITOYHOCTN AAHHBLIX PENSIMKAMMU:
= Bblcokasi nponsBogMTENBHOCTL AUCKOBOW NOACUCTEMBI

= BbICTpoe BOCCTaHOBMNeHWe HeAOCTalWMX KONUIA OaHHbLIX MpU OTKase OOHOro UNnu OBYX
cepBepoB

L] I'Ipou,ecc BOCCTaAHOBJ1IEHNA HEOOCTalOLWMNX peryimk npaktn4eCckn He BITUAET Ha O6UJ,yIO
npon3BoAnUTENIbHOCTb ANCKOBOIo XpaHunuia

= Yaule uenecoobpaseH anst HEGONbLINX KOMMIEKCOB

K HegocTaTkam pexnma co3gaHuAa peryiuk MOXXHO OTHECTU BbICOKME HaKagHble pacxodbl Ha
XpaHeHne gaHHbIX.
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Pexum n3bbITOYHOro koaMpoBaHus no3sonsieT 6onee adekTMBHO MCMONb30BaTh AMCKOBOE
MPOCTPAHCTBO, HO Y HEro MMEIDTCS CrieayrLLMe orpaHNYeHUs:

= [Ona [QOCTWXKEHMSI LEeneBol NPOM3BOAUTENBHOCTU MOXET noTpeboBaTbcs Gornblue
HakonuTenel / Bbibop 6onee ObICTPbIX HAKONUTENEW B HEKOTOPbLIX CLIEHaPUAX

= bonee Hu3kag ckopoCTb BOCCTAHOBMEHMS HEAOCTalOWMX KONun daHHbIX (rebuild) npu
noTepe 0gHOro uUnu IByx cepBepon

= [ononHutenbHas 3arpyska npoLeccopoB

= [nsa ero ucnonb3oBaHusa TpebyeTcs NaTb cepBepoB 1 GonbLue

PacTtaHyTbein Knactep

CyLLeCTBYIOT HECKONMbKO BapuMaHTOB OpraHusaumm KatacTpodOyCTOMYMBOW WHMPACTPYKTYPbI.
OavH 13 Hux GasnpyeTca Ha BO3MOXHOCTM peanu3oBaTb PACTAHYTbIA KnacTep cpeactsamm
nporpaMMHoO-onpeaensemMon cuctembol xpaHeHns MawwmHel. Kpome Toro, 4OCTYNHbI HECKOMbKO
BapuaHTOB, peanuayemblx gononHuteneHbiM M0, B cnyyae nHtepeca k katactpodoyCcTon4unBom
KoHGurypauun MawuHbl cnegyet obpatuTbCa 3a KOHCyNbTaumen K npegcrasutento Ckana”p.

BCTpOEHHbLIN MHCTPYMEHT pe3epBHOro KonnmpoBaHUS

B cepBepe ynpaeneHus Ckana”p YnpaBneHue peann3oBaH BCTPOEHHbIN MeXaHU3M
OCYLLECTBIIEHUSA Pe3epPBHOro KOMMpPOBaHWS.

HocTynHbl BeIGop BM ans pe3epBHOro KONMpoBaHuWs, ynpasBreHne pacrnvcaHuem pe3epBHOro
KOMMpoBaHMsi, BbLIGOP MecTa XpaHeHUs! pe3epBHbIX konuii. NogaepxMBaeTcs MHKPEMeHTanbHoe
pe3epBHOE KOMMPOBaHME.

Mo ymonyaHuio pesepBHbIE KONUM XpaHATCSA Ha NPOrpamMmmMHO-onpeaensaeMon CUCTEME XPaHEHS
MawwnHbl, 3TOro AOCTAaTOMHO ANS 3aWuTbl OT NOrMYeckux owmbok (Hanpumep, Cry4yanHoro
yaanexus BM).

Ecnn mogenb yrpo3 npegycmaTpuBaeT 3alMTy OT OTKasa nporpaMmmMHO-onpenensemMmon CUCTeMb!
XpaHeHnda, TO MoAOepXKMBaeTCad UM pPeKoMeHOYeTCA WUCMonb3oBaTb BHELWHee XpaHunuuie
pe3epBHbIX Konui, ¢ nogkniodeHnem no NFS.

Wcnonb3oBaHue TPETbUX CUCTEM pPE3EPBHOI0 KONMPOBaHUA TakKKe BO3MOXHO, COBMECTUMOCTb
KOHKPETHbIX NMPOAYKTOB U Bepcvu7| crieqyeTt YTOYHATb B JOKYMEHTaunn.
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6. AHOOPMALIMOHHAA BE3OINACHOCTDb

MawwuHa BUpTyanu3aumn MOXeT OblTb MCMNONb30OBaHa B VIH(*)OpMaLI,I/IOHHbIX cucremax cC
AONMONTHUTENbHbIMU TpeGOBaHI/IFIMI/I cornacHo HOpMaTVIBHOIZ OOKyMeHTauunn.

Te nnn unble Bepcum MO 13 coctaBa MawmHbl BUpTYanusauum nonydanm ceptudpumkatr PCTIK.
Kpome Toro, MawwunHa coBmecTma ¢ psgoM annapaTHbIX M NPOrpaMMHbIX HanOXEHHbIX CPeacTB
obecneveHnst MHGPOpPMaLUMOHHOM 6e30NacHOCTMW.

Ons nony4yeHuWs Tekywlero cratyca cepTuduKauum UnNnM BO3MOXHOCTU  MCNONb30BaHUS
HanoOXeHHbIX CpencTB cnenyet obpaTntbes k npegcrasutento Ckana’p.

Takum o6pa3om, MawmHa BUpTyanusaumm MoxXeT OblTb MCNONb30BaHa:
= B rocyAapCTBeHHbIX MHopMaLmoHHbIx cuctemax (MNC) BnnoTb fo 1 knacca
= MH(OPMALMOHHbBIX CUCTEMAX NEePCOHanbHbIX AaHHbIX 40 1 YPOBHS 3aLLMLLEHHOCTH

= B Cuctemax, rge K aktyalibHbIM OTHECEHbI Yrpo3bl 1-ro n 2-ro Tmna

OpaHako kaxabli Takon NPoekT TpebyeT oTaenbHON npopaboTku. [ns KOHCynbTaumm no 3aTomy
BONPOCY peKkomeHayeTcs obpatutbCa K NpodUNbHOMY CUCTEMHOMY WHTErpaTtopy Wwnu
npencrtasutento Ckana”p.
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7. TAPAHTUPOBAHHOE KAYECTBO

KauecTtBeHHble nokasaTenu MawwuHbl BupTtyanusauum Ckana”p MB.C obecneuuBatotca eé
COOTBETCTBMEM NPOBEPEHHOMY CTaHAAPTHOMY BapuaHTy, cCObnoaeHnemM yCTaHOBNEHHbIX HOPM
n TpeboBaHWn no OpMUPOBaHUIO, peanusaumen paboT BbICOKOKBANUMULMPOBAHHBIMU
crieymanmucTaMm Ha BCex atanax XXU3HeHHOro Lukna.

[Mpon3BoaCTBO (KOMMNeKkToBaHne 1 pa3sepTbiBaHue 10)
[ |_|pVI npon3BoACTBE NCNOJ1b3YHOTCA BbICOKOKa4YeCTBEHHbIE KOMMJIEKTYIOLWMne

= Co6opka NpoayKuuM OCYLLECTBSIETCS CTPOr0 B COOTBETCTBUM C YTBEPXKAEHHBLIM NI1aHOM
pa3meLleHMss KOMMNOHEHTOB

= [NepBnyHoe passepTbiBaHue MO ocyLiecTBRSETCS B aBTOMATUYECKOM PEXUME

= JononHuteneHble HacTporkn MO OCyLeCTBNSATCSA B COOTBETCTBUM C YTBEPXKOAEHHOW
MeTOOMKOM N NOoLIAaroBOn MHCTPYKLUNEN

= OcyuwecTBnserca MyHKUMOHaNbHOe TeCTMpOoBaHue cchopMmnpoBaHHOM MaLluunHbI

=  OTKMNoHeHus oT TunoBoro peweHusi Ckana™p MB.C uckntoyeHbl

[lepenaya B aKkcnnyatauuto

= Ckana”p MB.C nonHocTblo cdhopMmnpoBaHa, NPoTECTUPOBaHA, rOTOBA K pa3MeLLEeHUI0 B
CeTU 3aKkasuynka 1 pasmelleHunto npuknagHoro NoO

= B xomnnekte co Ckana’p MB.C nepepatoTcss macnopt pelleHus, cepTudukatr Ha

NOAAEPXKKY
= [lpoBogutca obyveHne cneumanucToB 3akasdvmka pabote co Ckana’“p MB.C (no
3anpocy)
[Mogoepxka

= Ckana”p MB.C nocrtaBnsieTcsi ¢ rogoBowv nogaepkkon (6onee BbIrogHbIi BapnaHT — Ha
3 unun 5 neT), KoTopasi BKMNtovaeT B cebs peLleHne BONpocoB, CBA3AHHbIX C HAPYLLUEHUSIMA
paboToCnOCOOGHOCTM Kak KOMMMEeKca B LENIOM, TaKk M ero OTAErbHbIX annapaTHbIX
KOMMOHEHTOB M MPOrpaMMHOro obecne4yeHus

= [lepBas 1 BTOpas nUHWMA TNOAAEPXKKM NPedoCTaBMslTCA  HenocpeacTBEHHO
npoussoautenem Ckana”p vnu ceptudunumpoBaHHbIM napTHépom Ckana’p

= Y 3akas4yvka eCTb BO3MOXHOCTb BblOOpa BapmaHTa noaaepxkun (9x5 nnm 24x7)

= B cnoxHbIx cnyyasix B pelleHun npobnem Ha TpeTben NUHUM NOJOEPXKKM Y4acTBYHOT
APXMTEKTOPbI U MHXeHepbl, pa3pabotynkn MO n MawwuHbl BUpTyanusauum Ckana’p
MB.C
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LononHutenbHble TpeboBaHUS

BoamoxHa peanusaums [OONOMHUTENbHBIX TpPeboBaHWM NO MOAEPHM3AUMU UNKU Pas3BUTUIO
Ckana”p MB.C (no 3anpocy), B TOM Yucne:

= annapaTtHasi MoAepHU3auusi peLleHns

= TOpU3OHTaNbHOE WNU BepTuKanbHOe MaclTabvpoBaHME HOBOrO MMM MMEOLLErocs
peLueHus

= UN3MEeHeHne PYyHKLMOHANMBbHOCTM KOMMOHEHTOB ancTpmbyTtueos MO, nx gopaboTtka

= TEecTUpoBaHWEe NPUMOXEHUA, MNPOU3BOAUTENBHOCTM MPUNIOKEHUIA WM WMHOE [pyroe
3anpoLleHHoe TeCTUpoBaHNe

PaboTbl BbINOMHAKTCA C y4acTUEM apXUTEKTOPOB U MHXEHEPOB, pa3paboTunkos MatumHbl u MO
Ckana”p MB.C.
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8. TPEBOBAHUA K PASMELLEHUIO PELLUEHUA

PelleHne npeactaensiet cobor cepBepPHbIN MOHTaXHbIN WkKad 19”7, BbicoTa 42U, ¢ AanbHenLen
BO3MOXHOCTbIO MOAYMbHOW paclumMpsaeMocTn 4o 14 cToek.

HanonHeHne wkadga obopygoBaHMEM M COBOKYMHbIA BEC 3aBMCAT OT BblIOpaHHOro BapuaHTta
peweHna n moryTt coctanaTb oT 400 go 800 kr.

ﬂ,]’lﬂ NnoaKnr4YeHnA LlJKa(ba K cucreme 3J'IeKTpOCH86)KeHVIF| OOJTKHbI ObITb npegycMoTpeHbl ABa
He3aBNCUMbIX BXOAaA 3N1EKTPONMNTaHUA.

PacuéTtHas notpebnsemas MOLHOCTb LKada coctasnsieT ot 6 go 11 kBrT.

B mecte YCTaHOBKMU OOJTXHblI ObITb npegycMoTpeHbl COOTBETCTBYOLWLME MOLLHOCTU NO OTBOAY
Tenna.

TpeboBaHus ons noaknoyeHms MalumnHbl K ToKanbHOW CETY 3aKasynka onpeaensitoTcs Ha aTane
dhopmMupoBaHus cneundukauum MatumnHbi.

Mpy pa3BépTbiBaHUM pelleHuUst Ha HEM OyayT BbINONHEHbI HACTPOMKM CETEBbIX agpecoB B
COOTBETCTBMW CO CTPYKTYPOW CETM 3aKka3uuka. 3akasyvk SOIKEH NpefocTaBUTb Heobxoaumble
[AaHHble B COOTBETCTBUM C HOMEHKIATYPO KOMMOHEHTOB peLLeHus.

B ceTu 3akasymka 4OSMKHbI ObITb HaCTpPOEHbl COOTBETCTBYHOLLUME MAPLLUPYTbl U NpaBa O0CTyna.

HanbHenwne MeponpusiTUst Mo BBOAY B 3KCMMyaTauMio OCYLLECTBMASIOTCS 3aKa3uMKOM MyTEM
HaCTPONKM NPUKIaAHbIX NPOrPaMMHbIX CUCTEM.
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9. TEXHUYHECKAA NMOOOEPXKA

MoctaBka Ckana”p MB.C ocyuwiectBnsieTca ¢ npeaBaputenbHbIMU COOPKON, TECTUPOBAHMEM U
HacTporikon obopyaoBaHus cornacHo TpeboBaHMAM 3akasudvka. KadecTBeHHasi nopaepkka
Ckana”p MB.C oGecneunBaetcsa eguHbIMKM CTaHA4apTaMu rapaHTUAHOIO M NOCTrapaHTUNHOMO
TEeXHMUYECKOro ob6cnyXnBaHus:

= [lakeT ycrnyr no TexHU4eckon nogaepXKke Ha nNepBbiv rof BKOYEH B NOCTaBKY

= 3akasuuK MOXeT BblbupaTb nakeT B 6a30BOM pexume 9x5 nnm B pacLUMPEHHOM peXxume
24X7 (onumst Ans KpUTUYECKON OYHKLMOHANbHOCTH)

= Cpok Ha4yanbHO NpMobpeTaemMon TEXHNYECKON NOAOEMKKM MOXKET ObITb YBENMYEH 40 3 U
5 net, Takke [OCTYNHA NPOMNOHraumsa NOAAEPXKKM

= Bo3MOXHO BKNtoYeHMe B cocTas CTaHOapPTHbIX NakeToB AOMNOJIHUTENbHbIX onunn un ycnyr

CocTaB TMMNOBbLIX MAKETOB YCMyr Mo TEXHUYECKOW noadepxke NpeacTaBrieH B Tabnvue Hwke
(Tabnwuua 5).

Tabnuua 5. Nakemel ycriye no mexHu4deckoul noddepxxke Ckana™p MB.C

Maket Maket
«9x5» «24x7T»

Ycnyra

Pexum «O6cnyxuBaHme Komnnekca
Ckana”p MB.C B pexume 9x5» (B pabouyee + -
BpeMsi No paboymm gHAM)

Pexum «O6cnyxmBaHne komnnekca
Ckana”p MB.C B pexume 24x7» - +
(KpyrnocyTo4HO)

MpenoctaBneHne 4ocTyna K cucteme
pernctpaumm 3anpocoB/MHUMOEHTOB + +
Service Desk

MpepocTtaeneHne goctyna k 6ase 3HaHUR
no npoayktam Ckana’p

MpepocTaBneHne 0GHOBNEHWUN
nuueHsunoHHoro MO Ckanap

[narHocTvka, aHanms u ycTpaHeHune
npobnem B paboTe komnnekca Ckanap
MB.C, Bkntoyas:

= yCTpaHeHue arnnapaTHbIX
HeucnpaBHOCTEN;

= TEXHUYEeCKOeE cornpoBoXaeHne Mno.

KoHcynbTauum no pabote komnnekca
Ckana’p MB.C
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Maket Maket
«9x5» «24x7T»

Ycnyra

«3awmTa KoHduaeHUMaNbHOM
MHdopmMaunn» (HemcrnpaBHble HOCUTENN

Onuus Onuus
MHdOpMaLMN He BO3BpaLLaoTCS
3akasunkom)
3ameHa U peMoHT 060pya0oBaHUS NO MECTY + +
yCTaHOBKM
HocTaBka o6opyaoBaHus Ha 3aMeHy 3a + +
CYeT npousBoauTens
PaclumpeHHble onummn obcnyxnBanuns - +
BpemeHa pearmpoBaHus 1 OTKNKUKa, He bonee:

30 MUHYT,
- 30 MUHYT, KPYrioCyTOYHO
Bpems pernctpauumn obpalueHunn paboune 4achl
(24x7)

(9x5)

MogkroyeHne criebunanncTa K peLleHuto B TeuyeHune 1
B TeuyeHne 1 vyaca

WHUNOEHTOB KPUTUYHOIO N BbICOKOrO pabo4yero yaca

YPOBHEM (9x5) (24x7)

MpumedaHne k cpokam pemoHTa obopygoBaHus: komnnekc Ckana”“p MB.C apxuTekTypHO
SIBNSIETCHA YCTONYMBBIM K BbIXOAY M3 CTPOS OTAENbHBIX KOMMOHEHTOB U AaXe Y30B, NO3TOMY HEeT
HeobxogumocTn B obecrnedyeHun [JOpOrocTosILLEro cepBuUCa CPOYHOro BOCCTaHOBIEHUS
o6opynoBaHMs B TeYEHUE CYTOK U MeHee. B komnnekce NnpeaycMOTPeHoO, Kak MUHUMYM, OBOVHOE
pe3epBMPOBaHNE  OCHOBHbIX  KOMMOHEHTOB, MO3BOMAKOLWEE COXPaHATb  AaHHble U
paboToCnoCOBHOCTL Aaxe Npu BbIXo4e U3 CTPOSi HECKONbKUX AUCKOB U/Mn CEPBEPOB.

MonHoe onucaHune ycnyr NoaaepXKku AOCTYNHO Ha canTe skala-r.ru.
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O KOMIMAHUA

KomnanHma Ckana’p — paspaboTuMk “ npousBoAauTENb MOAYMNbHOW nnatgopmbl AN
BbICOKOHArpy>XeHHbIX KOpnopaTUBHbIX U rocyaapCTBEHHbIX MHPOPMALMOHHBIX CUCTEM.

MawwmHbl Ckana’p SIBNSOTCS CEPUNHO BbiNyCKAaeMbIMU NPeaHacTPOEHHbIMM KOMMIeKcaMmn |
NO3BONSIIOT OCYLLECTBNATb ObICTPOE pa3BEpTbiBaHWE U BBOA B KCMyaTaLuio.

MoaynbHbln  NpuHUMN  obecneymBaeT UMHTErpauuio  pPasHOPOAHbLIX  KOMMOHeHTOB  UT-
MHMPACTPYKTYPLI B €ANHYHO NnaTtdopmy NpeanpusTmii, Kopnopaumin n BeOMCTB.

EavHble nogaepxka v cepBUCHOE OOCRyXMBaHWE AMS BCeX NPOAYKTOB NuHenkn Ckana’p oT
npousBoauTens obecrneynBatoT onepaTMBHOE paspelleHne NHLNOEHTOB Ha CTbIKE TEXHOMOMMM.
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