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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 OblTb  N3MEHEHBI
npoun3BoaunTenem 6e3 yBeAOMITEHUA.

JOKYMEHT He siBnseTcs nybnuuHoN OMepTol M He COAEPXWUT Kakux-nmbo o0653aTenscTs
000 «CKAJTA-P».
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NEPEYEHb TEPMWUHOB N COKPALLEHUA

TepMuH, cokpalleHue

OnpepeneHue

CPU

(aHnr. central processing unit — LeHTparnbHoe
obpabaTtbiBatowiee ycTponcteo) — LleHTpanbHbI npoueccop,
SMNEeKTPOHHbIN 6ok NGO nHTerpanbHas cxema, UCMNOomHALLWas
MaLUMHHbIe MHCTPYKUMKN)CPU (LleHTpanbHbIM npoueccop)

DMZ

(aHrn. Demilitarized Zone — pemunuTtapusoBaHHas 3o0Ha, JM3)
— CerMeHT ceTw, cogepxawun obLenocTyrnHble CepBUCHI U
OTAENALWMNA UX OT YaCTHbIX

HDD

(anrn. Hard disk drive) TBepgoTenbHbIi HakonuTens 6e3
NOABWKHbBIX YaCcTeN

LDAP

(anrn. Lightweight Directory Access Protocol — «nerkoBecHbI
NPOTOKON [OCTyna K Katanoram») — OTHOCUTENbHO MPOCTON
NPOTOKON NPUKMaAHOro YPoBHS AN JocTyna K cnyxbe katanoros
X.500

RAM

(aHrn. Random Access Memory — namsiTb C MPOM3BOJSIbHbIM
AOCTynom) onepatuBHas namaTsb, O3Y

R&D

(aHmn. Research and development — wccrnegoBaHus U
pa3paboTkn) aTan unM oTaen B KOMMaHun, o6beguHSAHLUNA
HEeCKONbKO nogpasfeneHnn n oTBevalwmin 3a co3gaHue,
BblBEEHME HA PbIHOK NPOAYKTa M yrnpaBreHne ero XXNM3HeHHbIM
LUMKIOM

SSD

(aHrn. Solid-State Drive) 3anomuHatoLee yCTpOMCTBO Ha OCHOBE
MUKPOCXEM NaMsTH

BM

BMpTyan bHaA MallnHa

BPM

BupTtyanbHoe paboyee mecto

Basuc.vControl

MporpammHOe  obecneyeHne,  yHMBeEpcanbHas  cuctema
ynpaBneHuns BUpTyanusaumen
(yctapeBlee HasBaHue - «CKAJTIA-P YnpasneHuey)

Basunc.\WorkPlace

MporpammHoe obecneyeHre 4ns opraHn3aunm MHPPaCcTPYKTypbI
BMPTYyanbHbIX paboymMx MeCT, KOTOpOe WHTerpupyetca W
paboTaeT COBMECTHO c no Basuc.vControl.
(yctapeBwee HasBaHne - «CKAJIA-P BupTtyanbHoe pabouee
MeCTO»)

'vnepsun3sop MO, koTopoe co34aéT W 3anyckaeT BUPTyarnbHble MallWHbI,
N30MMpPyst OMNEpPaLMOHHYI0 CUCTEMY W pPecypCbl CUCTEMbI OT
annapartHoro obecneyeHus

MawwuHa, MB MawwuHa suptyanusaumm Ckana’p MB.BPM
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TepMUH, cokpalleHue

OnpepgeneHne

oC OnepaunoHHas cuctema
MK lMepcoHarnbHbIN KOMMNbIOTEP
no MporpammHoe obecneyveHne

«Pocnnatdopmay /
00O «P-lnatdopma»

KomnaHunst poccunckum paspaboTymk
BMPTYyanu3auumn n XxpaHeHuUs aHHbIX

cpencTB  cepBepHOn

Pocnnatdopma /
P-Mnatdopma

Poccuitckoe cuctemHoe MO ans cepeepHoOn BUpTyanusauuun m
pacnpeaeneHHoro XpaHeHust AaHHbIX ANsi HenocpeacTBEHHON
YCTAHOBKM Ha cepBepHOoe obopyaoBaHue 6e3 Mcnorib3oBaHUs
OTAENbHbIX ONepauUmoOHHbIX CUCTEM

P-BupTyanusauuns

Cpeacteo BMpTyanusauuyM CEpBEPOB C  LEHTPanv30BaHHbIM
ynpaereHneM M UHTErPUPOBaHHBLIM KIaCcTEPHbIM XPaHWUIMULLEM,
covyeTawwas B cebe rMnepBn3op U CUCTEMHble KOHTENHepb!
NPOMBILLITEHHOro KayecTBa

P-XpaHunuwe

MporpaMMHO-ONpeaensemMoe XpaHuUmuile [OaHHbIX, KOTopoe
npeanaraeT 3HaYUTENbHYI0 SKOHOMMUIO Ha CUCTEMaxX XpaHeHus
AaHHbIX Mpu obecrnevyeHnn BbLICOKOW MNPOM3BOAUTENBHOCTU W
OTKa30YyCTOMYMBOCTU 3a CYET OOBbEANHEHWUSI BHYTPEHHUX ANCKOB
CepBepoB B e€OWHYH pacnpedeneHHYld CUCTEMY XpaHeHUs
[aHHbIX, e OTKa3oyCTOMYMBOCTb OOCTUraeTcs pennukaumei
[aHHbIX MeXay cepepamu

Lon

LleHTp 06paboTkm pfpaHHbIX unuM  «gaTta-ueHTp» 3To
NMOMELLEHME, B KOTOPOM XPaHATCS KOMMbKTEPBLI, CEPBEPbLI U
ceTeBoe 0bopygoBaHue
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1. NTIPEAUCIIOBUE

1.1 OnucaHune fOKYMeHTa

OTOT TexHuyeckni 0030p [aeT KOHUEeNnTyanbHbIl U apXUTEKTYpHbIM 0630pbl MalwuHbl
Buptyanusaumum Ckana” p MB.BPM

Bpowiopa onucbiBaeT TO, Kak OMNTUMU3MPOBAHHbIE MPOrpPaMMHO-annapaTHble KOMMIeKChl
OTBEYaloT COBPEMEHHLIM Bbl30BaM, U hokycupyeTcs Ha MawuvHe BupTyanu3sauum Ckana’ p kak
OOHOM U3 NNANPYIOLLNX PELLEHMI B 3TOM CErMEHTE.

1.2 Ayautopus

Ota 6poLutopa npegHasHaveHa ansa cotpyaHukos KomnaHum Ckana’ p, napTHEPOB U 3aKa34MKOB,
nepeg KOTOPbIMW CTaBATCA 3ajayvn pas3paboTKuM pelueHusi, 3akynku, YnpasneHus unu
akcnnyataumm MawwuHbl BupTyanusauum Ckana” p MB.BPM.

1.3 OGpaTHas cBA3b
Ckana’p n aBTOpbl 3TOro AOKYMeHTa 6yayT pagbl 06paTHOM CBA3W MO HEMY.

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

2.1 YpaneHHas paboTa Ha UWHQPaCTPYKType BUPTyaNbHbIX
pabo4nx MecT U TepMUHaNbHbLIX CepBepoB

B HacTOAWMMA MOMEHT MHOrme opraHmsauunn UcCnbiTbiBAOT I'IOTpGGHOCTb opraHmn3oBaTb
VIH(*)paCprKTypy and ynaneHHon pa60TbI COTPYAHUKOB, UINn ObITb rOTOBLIM Ha4aTb €€ MacCoBO
npenocTaBnATb.

anITOM, B COBPEMEHHbIX peannax and Poccrn MOXHO BbigeNnTb HECKOMBKO TpeHOo0B.

Bo-nepBbix, AByeANHOE NOHATME «MHPPACTPYKTYPbI yaaneHHbIx pabovmx mect». Bcé vale ato
OOHOBPEMEHHO [Be TEXHONOormW, B KakoW-TO nponopuun gendwme mexay cobom ponm
nonb3oBarenen. 3Tn TexHonormn — BPM, BupTyanbHble paboune mecta (VDI, Virtual Desktop
Infrastructure), u TepMuHanbHble cepBepbl (BKMOYas Nybnukaumnio oTaeNbHbIX NPUNOXKEHNUN).

WHTepecHO 4TO pedko, HO perynsipHo, Nonb3yeTcsa CNPOCcOM TPEeTUn BapuaHT — NOAKMNIoYEHME K
dmsndeckum MK, B pamkax eanHON CUCTEMBI.

Bo-BTOpLIX, CTpOrMi Kypc Ha Linux, BO Bcex anemMeHTax peweHun. Windows-uHdpacTpyKTypbl,
4yacTo, NO MPEeXHEeMy WUCMONb3YKTCH, HO JaXe eCnu Tak — HOBble hepMbl BUPTyanm3aumu
pabounx MecT cTposaTcs Ha Linux-nHdpacTpykType.

MawwuHa Ckana”p MB.BPM yuuTbiBaeT 9TM TpeHObl, B PELLUEHMN peanvM30BaHbl BO3MOXHOCTMU
ncnone3osaHna n Windows-, un Linux-onepaumoHHbIX cucTtem. MNMputom, 1 B BapuaHte BPM, u B
BapuaHTe TepMUHasbHbIX CEPBEPOB.

MpvmMeyvaTenbHO, YTO Takasi MHdpacTpykTypa obecrnieuvBaeT psg NPevMYyLLECTB, AaXe ecrnu
nonb3oBaTenNu C Hell B3aMMOAEWNCTBYIOT He yAarneHHo, a U3 oduca opraHmsaLuu.

2.2 MawwuHa Buptyanusauumu Ckana”p MB.BPM

MawuHa Ckana“p MB.BPM npuseaHa ObiTb mMbkMM CTpouTenbHbIM  GriokoM  ans
NHPACTPYKTYpbl  yAaneHHbIX\BUpTyanbHblX pabounx mecT. B 3aBucumoctn oOT OGuM3Hec-
TpeboBann wunu a3 npoekta, MawumHa MoxXeT ObITb YCTaHOBNEHa B TOW WU WHOW
KOHpurypauuun. Hanpumep, ctapToBbii Mogynb MawwmnHbI NO3BONUT peanu3oBaTb NepByto asy
peweHns ansa 400 nonb3oBaTenen. 3atem, UMetOLLMECH pecypchbl MOryT ObiTb pacLUMpeHbl Nog
Tpebyemoe KonnM4ecTBO Nonb3oBaTtenen BTopon hasel fobaeneHmem Mogynen paclumpenus. Ha
cnegywowen ase npoekta moxeT ObITb AobaBneHa ewé ogHa MawwuHa B gpyrom LIOO ons
peanunsaumm KaTacTpodoyCTONYMBOCTU NHPPACTPYKTYPbI BUPTyanbHbIX paboynx MecT.

OkoHOMUYeckas uenecoobpasHoCcTb ucnons3osaHus MawuHbl Ckana” p MB.BPM HaunHaeTcs
npumepHo ¢ 400 nonb3osaTenen. B HacToAWMN MOMEHT NPOTECTUPOBAHHLIA MakCUMyM — 16
000 nonb3oBaTenen. B npopaboTke HaxogaTca MHAPACTPYKTYpbl cBbiwe 4Yem Ha 25 000
nonb3oBaTenen.

B kauectBe dyHaameHTa MawwuHa Ckana”p MB.BPM wucnonb3yeT rmMnepKoOHBEPreHTHYHO
MawwuHy BupTtyanusaumm Ckana”p MB.C B TecHOM uHTErpauumn ¢ NporpaMMHbIM peLleHnem
basuc.WorkPlace.

Basuc.WorkPlace agnsaetcs 3penbiM NPOAYKTOM C LUMPOKUM (DYHKLMOHANOM, OOHUM U3 BeAYLLMX
POCCUNCKNX peLLEeHUA BUPTyanu3aunm paboyumnx mecr.

2.2.1 Mpenmywectsa MawuvHbl BUpTyanusauumn Ckana’p MB.BPM

BesonacHocTb

Korga nonb3oBatenb pabotaeT Ha ydaneHHoM pabovem wmMecTe, 310 pabovee MecTo
pacnonoxeHo B LIO[ opraHusauun. Bce gaHHble nonb3oBaTens xpaHATcA Ha Hem. [ocTtyn K
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MPOYMM CMCTEMAaM paspeLleH TOMbKO ¢ 3Toro 6e3onacHoro paboyero MecTa, a He C yCTponcTBea
nonb3oBaTtens.

Kpome Toro, MOXHO paspelumnTb A0CTYMN He TOMbKO onpeaeneHHbIM Nofb30BaTensiM, HO U TONbKO
C onpefeneHHbiX YCTPoMCTB. Kaxgoe noakniouveHwe nonagaeT B XKypHan, OOCTYMHbIA Ans
ayguTa.

Takum 06pa3om, KOHTPONb 3a AaHHbIMU 1 6e3onacHOCTbIO yeunmBaeTcs. OrpaHMyeHne goctyna
K cucTeMam 1 gaHHbIM U3BHE OpraHM3aumm peanu3yeTcs BO MHOIOM YK€ CaMOn apXMUTEKTYPOM
Takon CUCTEMbI.

CoBMECTUMOCTb

YnaneHHble paboyre MecTa 04eHb CUINbHO TUNM3npytoTes. OanHaKoBble PECYpPCbl, OANHAKOBbIE
onepaLMoHHbIe CUCTEMbI U UX BEPCUUN, OANHAKOBOE OKpYXXeHUE. [MpUTOM, TaKMX «TUMOB» MOXET
ObITb HECKONMBKO Aake AN OAHOro nonb3oBaTens.

Takue BO3MOXHOCTM MPUBOOAT K TOMY, YTO 3agadva mMaccoBoro 3anycka MO ¢ TeMu unm nHeiMm
TpeboBaHMsIMM  COBMECTMMOCTM C OKPY)KEHMEM pellaeTcsa nyTeMm 3anycka ero B
yaaneHHbIX\BMpTyanbHblX  pabounx mectax. [10 He 3anyckaetca Ha  yCTPOMCTBaxX
nonb3oBaTenen, Ansa KoTopblX, 0ObIYHO, XapakTepeH pa3bpoc B XapaKTepucTukax, BEPCUSAX U
OKPY>KEHUN.

Takme koHdUrypaumm MoryTt GbiTb BOCTpeOOBaHbl Kak Ha NOCTOSAHHOM OCHOBE, Tak U Ha Bpems
mMurpaumm npuknagHoro MO Ha uenesyto nnatgopmy.

OnTummnsauyms

YpananeHHble pabouyne mecta O4eHb CUIbHO TUNuanpytoTest. OgMHaKkoBble pecypcbl, OANHAKOBLIE
onepaumoHHbIE CUCTEMbI U UX BEPCUMK, OOUHAKOBOE OKPYXEHME. DTO MUHUMU3NPYET KOSTIMYECTBO
WHUMOEHTOB, Tpebylwux BHMMaHMS aAMUHUCTPATOPOB W CMNeuuanuctoB  NoJaepKKu
nonb3oBaTesien.

O6cnyxuBaHue, T.e. Takme onepauumn kak yctaHoka obHosreHun Ha OC, Ha MO, nameHeHne
coctasa Tunosoro MO paboyero mecta OTNNYHO aBTOMATU3UPYIOTCS, YTO NPUBOAUT K TOMY, YTO
TpygosaTtpaT Ha obcnyxuBaHve 6onblworo yucna paboynx mecTt TpebyeTca HemHoro. A
HeKoTopble onepaummn, Takme Kak MaccoBoe BbicTpoe fobaBneHne pecypcoB Kk pabodemy MecTy,
B MpuHUMNE AOCTYNHO AN paboymx MeCT TOMNbKO KOrga OHU BUPTYarbHbIE.

2.2.2 TexHnyeckune BoamoxHoctu MawunHbl BupTyanusaumm MB.BPM

= CospgaHwue, HaCTpOIZKa N ynpasneHue nynamMmum BUpPTyalribHbIX paGoqu CTOJ10B pa3Horo
Ha3Ha4eHusa: oT Ha6opa pa60qu CTOJ10B, KOTOPble HAaCTpanBakTCA nHOMBMUAOyarnbHO Noa
HyXObl KaXgoro nofb3oBaTesid (Hanpwmep, pykosBogutena wunn - yHUKaribHOro
CI'IeLl,I/IaJ'II/ICTa) no Ha6opa TUNOBbIX pa60q|/|x MECT roccrnyxatiero unnu nyna snpTtyaribHbIX
MallnH, co3gaBaeMbIX MO Mepe HeobxoanmMocTu CPOKOM Ha OOHY noJ1b30BaTENIbCKYHO
ceccuro

= Kpome BupTyanbHbIXx paboymMx MeECT M TepMuHanbHbIX CEPBEPOB, MOAAEPKMBAETCH
ynpaBreHne JOCTYNOM Nonb3oBaTenen K OTAENbHbIM NPUIMOXEHUSIM, ONybNMKoBaHHbIM
Ha TepMuHarnbHbIX CepBepax, a Takke NoAKMYeHne nonb3oBaTenen K puanyeckum
KOMnNbloTEPaM

= [logoepxka BUpTyanbHbIX pabounx cTonos kak Ha Windows, Tak 1 Ha Linux

= MHOXecTBO HacTpoek 6e30macHOCTW, TakuMX Kak nopdepxka CcMapT-kapT —Aans
ABYX(paKTOPHOW ayTeHTUUKALIMK, aBTOPU3ALIMSA NONb30BaTENbLCKUX YCTPOUCTB
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= [lopgaepxka T.H. «CBSI3aHHbIX KIOHOB», PEXMMa cTapTa MHOXecTBa BUPTYyarnbHbIX
pabounx MecT U3 eguHoOro «MacTtep-obpasa»

= Bce dyHkumm BPM gocTynHbl Yepes3 nporpaMmmHble nHtepdoericel (API), 3a cueT vero
BO3MOXHa AOMOMHUTENbHAas aBToMaTM3aums onepawumimn Haga MHOPacTpyKTypon

= HeuyBCTBUTENBbHOCTL K €AMHWMYHBIM  OTKasaM, Kak Ha YypoBHe nnatdopMbl
BUpTyanusaumm, Tak U Ha ypoBHe KOMMNOHeHTOB BPM-uHdpacTpykTypbl. BO3MOXHOCTb
co3faHnd reopacnpeneneHHbiX KaTacTpogoyCTONUNBbBIX peLLeHni

= [unepkoHBepreHTHas apxuTekTypa YPOBHS BUPTYanusaumm ynpowaet
MacluTabnpoBaHme pelueHnst n obecnevmBaeT HagEeXHYH U MPOM3BOAUTENbBHYO paboTy
npu 6Gonblwmnx Harpyskax. [MNepKOHBEpPreHTHasi cUcTeMa XpaHeHwust nopaepXveaeT
mMacwTabupoBaHne NPOM3BOANTENBHOCTN Kak BepTuKanbHO (BblbopoM Gonee GbiCTpbIxX
HakonuTenem), Tak W  TOpPU3OHTaANbHO —  BblbopoM  Gonbwero  4ucna
HakonuTenen/cepepoB. Kpome TOro, Takas cuctema COCTOMT M3 OOomnblioro 4yvcna
pPaBHO3HAYHbIX Y3MOB M apPXUTEKTYPHO HE MMEET eQNHCTBEHHOIO KOMMOHEHTA, KOTOPbI
Mor 6bl CTaTb Y3KMM MECTOM

= [apaHTus coBMecTumocTn — Ckana’ p nposoaut R&D paboTbl o BLIGOPY v BanuaaLmm
obopynoBaHWsi BMeCTe C WCMOfb3yeMbiM MporpammHbiM  obecneveHnem. Cepsepbl,
KOHTPOMNMEepbl, HAKOMWUTENW, CETEBblE KOMMYTATOpbl, NporpammHoe obecneveHune
BMpTyanusauum, ynpaBneHus, BUPTYyamnbHbIX pabounmx MecT — TecTUpyrTca W
aTTECTYIOTCA UMEHHO B TOM KOMOMHaUUK, koTopasi OyaeT NocTaBNATbLCA

= CepuiiHOe NpPOM3BOACTBO MO3BOMSIET CO3daTb  TUPaXUPYEMOE  pelleHne ¢
pernameHTHbIMK cpokamu goctynHoctn. OGopyaoBaHme n3 coctaBa MalwuHbI sSBNseTcs
He TONbKO TEXHUYECKM BanvMaupoBaHHbIM, HO MU MACcCOBO AOCTYMNHbLIM AN 3akas3a. B Tom
yucrne, 3a CYET COTPYAHMYECTBA C HECKONbKMMM MOCTaBLUMKaMn 060pyaoBaHus, KpoMe

COBCTBEHHOIO NPOM3BOACTBA cepBepoB Mapku Ckana’ p

= CobcTtBeHHas cnyxba nogaepxun nossonset obecneynTb NOAAEPXKKY U3 OAHOrO OKHA —
Mo BCEM COCTaBMSKOLWMUM Komnnekca. MHUMOEHTbl, gaxe Ha CTblke annapaTHbIX WU

NPorpaMMHbIX KOMMOHEHTOB, ByayT pasbupatbes cnyxbon noaaepxkun Ckana’p,
KOTOpble, NpyM HEOOGXOAMMOCTU, yXXe caMu obpaTtaTca B noadepkky npov3BoauTens
KOHKPETHOro KOMMOHEHTa

2.2.3 CueHapum ucnonb3oBaHusa MawuHbl Ckana’p MB.BPM

MawwuHy BupTyanusaumm Ckana’ p MB.BPM uenecoobpasHo Mcnonb3oBaTb B pasfuyHbIX
cueHapuax. Kak npasuno, oHM oTriMyatoTcs Maclutabamm n KOMNIIEKCHOCThIO.

MacwTab ygobHO oueHmBaTb B KONMMYECTBE Nonb3oBaTernen (XOoTa 3Ta XapakTepucTuka u He
ABMSETCA BCEOObEMINIOLLEN N OAHO3HAYHOWN, HO OHAa MO3BONSAET ObICTPO NOMYYNUTb OLIEHKY).

KoMnnekcHOCTb 3aBMCUT OT YMcna U CoCTaBa KOMMOHEHTOB, BXOASALLMX B COCTaB PELUEHUs Unn
MHTEerpupyrowmxcss ¢ HuM. Hanpumep, ecnu B KOHKPETHOM cryyae pelleHve 6ynet
NpeaocTaBnsATb TONbKO BUPTYyarnbHble paboyne MecTta, TO KOMMIEKCHOCTb PeLUEHUs] HKe, YeM
€CINK J0NONMHUTENBHO TPebyeTcst AOCTYN K CECCUSIM TEPMUHAIbHbIX CEPBEPOB.

2.2.31 UHdpacTpykTypa chunmana

XapakTepHbiM MpUMEPOM SABNAeTca cueHapui noctpoeHns BPM-uHdpacTpykTypbl AOns
OTHOCUTENBbHO HEeBOoNbLLIOro 4YMcna nonb3oBaTtenen. XoTd Mbl M Has3Banu 3TOT CUEHapun
«UHpacTpykTypa dunmnanos», HO nogobHaa WHMPACTPyKTypa BMNOMHE MOXeT ObiTb
BocTpeboBaHa UM BHyTpu ueHTpanbHoro LO[, Hanpumep, Ansa ocobeHHOW KaTeropum
nonb3oBaTernen.
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PucyHok 1 Cxema cueHapusi «MHgbpacmpykmypa ¢punuanas

B aTom cueHapuu, kak npaBuno, OTANYNTENbHLIMU OCOBEHHOCTAMW MHAPPACTPYKTYpbl OyayT:
= OpgHa MawuHa B MUHUMarbHOW KOHuUrypaumm

= BanaHcMpoBLUUK Harpy3kn oTcyTcTByeT — knueHT BPM no3BonsieT ykasaTb HECKOMbKO
aflpECoOB AWCNETYEPOB MOAKMIOYEHUA, U B HEM peanu3oBaHa fornka obpalleHuss ko
BTOpPOMY, TPETbEMY U T.4. AMUCTNETYEPY NOOKMHOYEHWUIN, €CNW NPEeAbIAYLIMA HEe OTBETWI.
OT0 no3BonseT peanu3oBaTb CLEHapui pe3epBMPOBaHUSA OUCMETYEPOB MOOKMHYEHUN
6e3 6anaHcUpoBLLMKA Harpy3sKku

=  OTcyTCcTBME KaTacTpopoyCcTONUNBOCTH
Kakoe e 4uncrno nonb3oBaTenemn ABnNAeTcs «HebonbLnm»?

B cnyvyae MawwuHbl Ckana”p MB.BPM — 310 npumepHo 400, ons cywecTtBEHHO MEHbLUEro
KONMYecTBa TepsieTCs 9KOHOMMYECKas LenecoobpasHOCTb NOCTPOEHMs BbiaeneHHon nog BPM

NHPACTPYKTYPHI.
(Ho B aTtom cny4yae cnegyet paccmoTpetb MawuHy cepBepHou BupTyanu3sauum Ckana’p

MB.C, pononHmB eé€ nuueHsvamm Ha BPM. Takas komOuMHaums noO3BONUT MNOMNyYUTb
NHPACTPYKTYPY CEPBEPHON BUPTYyanuMsaumm, n 4actb €€ pecypcoB BbiaenuTb ans BPM).

2.2.3.2 CueHapuit UMNoOpTO3aMeLLeHUA
B aToM cueHapuu nepen opraHusauuen CTouT 3agada cosfaTb KpynHyro nHpacTpyktypy BPM

¢ Hyna (PucyHok 2). MNputom, aTo MoXeT ObiTb Kak nepBasi Takad MHAPACTPyKTypa, Tak U
NH(PACTPYKTypa Ha 3aMeHy Taknm pelleHnam, kak Citrix XenDesktop, VMware Horizon u gp.
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PucyHOK 2 Cxema cueHapus umriopmosamew,eHus

Bunka konunyectBa nonb3oBaTenen O4YeHb Oonbllas — HayMHash C HECKONbKMX COTEH,
npoaoJnkKaa HeCKONMbKUMU TbiCAYaMK, U AaXXe HECKOJIbKUMU OeCATKaMn TbiCAY nonb3oBaTtenemn.

OTnNMYUTENBHBIMA  OCOBEHHOCTSIMU  TaKOM MHAPACTPYKTYpPbl SBMSIOTCA KOMMIEKCHOCTb 1
3a[1e1CTBOBaHME MakcuMyMa pyHKUMOHana peLLeHus:

= B nepByto ovepenp, 3T0 KOMOMHaALMA BblAEMNeHHbIX BUPTYyanbHbIX MawmnH BPM n ceccui
TEPMUHAIbHbBIX CEPBEPOB

= HeoaHOpPOAHbIN JOCTYN — OAHW NONb30BaTENM MNOAKMIOYATCA U3HYTPU KOPNOpaTUBHOM
ceTn, gpyrme — «cHapyxu». VI ansa tex, n gns gpyrux notpedbyerca macwtabupyemas n
OTKa3oycToMuMBas MHCTannAuMs gucnetyepoB nogknwodeHns BPM. N Takaa xe —
©anaHCUpPOBLLMKOB Harpys3ku

= lcnonb3oBaHue LinUX-OI'IepaLI,I/IOHHbIX CUCTEM KaK Ha CTOpPOHEe BUPTYyallbHbIX pa6oq|/|x
MeCT N TeEPMUHAlIbHbIX CepBepPOB, TaK N HAa CTOPOHE MNOJIb30BATEJ1IbCKMUX yCTpOIZCTB

= [cnonb3oBaHue NepuepuUnHbIX YCTPONCTB

= TpeboBaHna No ynpaBnseMOCTU TakoM WMHAPACTPYKTYpbl 4AaCTO MHOrOKpaTHO BbILUE.
MpuoputeT YHKUMIA NO  Xenngecky, OTYEeTHOCTW, MOHUTOPUHIY, CpeacTBam
aBTOMaTM3auun NoBbILAeTCH

2.3 ApxuTeKkTypHble BapuaHTbl MawwuHbl Ckana’p MB.BPM

B atom pasgene 6yayT onmcaHbl OCHOBHbIE KOMMOHEHTbI pelweHus (PucyHok 3) n Hambonee
4YacTo BCTpeYvaroLwmecs BapmaHTbl UX peanvsauuu.

ObpaTtute BHMMaHue — B cocTaBe MawwuHbl Ckana” p MB.BPM ogHoBpeMeHHO NpucyTCTBYIOT
n nnatdopma BUpPTYyarnbHbIX paboymx MecT, n nnatgopma cepBepHOM BUpTyanusaumu. 34echb
6yaoyT npvBedeHbl OCHOBHblE apXWUTEKTYpPHble OCOBEHHOCTU 3TOW NnaTdopMbl, HO ecnu Bam
notpebyerca ©Oonblwe Agetanen, To obpatutecb K TexHuyeckomy o063opy MawuHbl
Ckana”p MB.C.

BupTtyanbHble paboune mecta — 3TO OYE€Hb KOMMMEKCHOE peLleHne, U He BCe €ro KOMMOHEHTbI
MOryT BOWTU B cocTaB MawwuHbl. B nepByto ovepeb, peyvb Npo Takne KOMMOHEHTbI KaK rocTeBble
onepauMoHHbIE CUCTEMbI BUPTYyamnbHbIX pabounx MecT, cnyxbbl ynpaBneHus npodomnamm
nonb3oBarteneun, n ap.

OTN KOMIMOHEHTHI CﬂeLI,VI(.bVI‘-IHbI Ona Kaxaoro npoekrta, ux nuueH3npoBaHune, nnaHnposaHne u
aKcnnyatauna He NokKpbiBaeTCA B AaHHOM JOKYMEHTE.
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PucyHok 3 OcHogHble KomrnoHeHmMbI peweHusi Ckana™p MB.BPM
231 YcTponcTBO AocTyna nonb3oBatens u knueHT basnc.WorkPlace

MoxeT ObITb koMnbioTepoM ¢ Windows- nnu Linux-onepaunoHHONn CUCTEMON, a TaKKe «TOHKUM
knneHtom». OcHoBHOe TpeboBaHMe — Ha HeM AomkKeH ObiTb YCTAHOBMEHO NPOrpaMMHoOe
obecneveHne «knmeHT basuc.WorkPlace», koTtopoe peanuayeT nogknoydeHue kK pabouemy
MecTy.

310 npunoxeHwme BbINOJIHAET pAad 3adady, Kpome cobCTBEHHO NOAOKINMKYEeHNA:

=  ®opmupoBaHue hardware ID (HWID) ans aBTtopm3aumm ycTponctBa goctyna. [lpu
nogknoyeHun Kk fucnetyepy nogknoveHnn knueHT nepegaet HWID n uHgopmaumio o6
ycTponcTtee. Ecnu HacTpoeHa cooTBeTCTBYOLWAA nonutuka, To bpokep BPM npoussogut
aBTopu3auuto yctponctaa no hardware ID

= Basanmopgencteme co CMapT-KapToOM Npu aBTopM3aunmn No ceptTudmkaTy

= CwmeHa napons nonb3oBaTens. Ecnu Bo Bpemsi aBTopu3auumn okasanoch, Y4TO naporsb
nonb3oBaTensi NPOCPOYEH, KNMMEHT OTOBpaxaeT akpaH CMeHbl napons. BaxHas dyHKuns
Ans nonb3oBaTenen, y kotopbix VDI aBnsgeTca eqMHCTBEHHLIM OKHOM B KOPNOpaTUBHYIO
ceTb

= HacTtponka 1 3anyck npoTokona goctaBkm paboyero crona. KnueHnt basmnc.WorkPlace
Nno3BOSISIET MONb30BATEN HACTPOUTL MPOBPOC MPUHTEPOB, CMapT-KapT, NOKanbHbIX
ANCKOBbIX PEeCcypcoB, BblIOpaTb MOHUTOP U PEXUM OTOBpaxeHus yganeHHoro paboyero
ctona un T.4. OnNsa HacTPOMKM HEKOTOpbIX MapameTpoB TpebyeTca paspelleHune
agMuHucTpaTopa. Korga HactaeT MOMEHT MOAKMYEHUs K BUMpTyanbHOMYy paboyemy
cTony, KNMeHT hopMupyeT napameTpbl 3anycka UCMNofb3yeMOoro NpoToKosa 1 3anyckaeT
ero

2.3.2 BanaHCMpPOBLUUK Harpy3Kku

OnuuoHanbHbIN (B HeBonblMX MacwTabax BHeApeHUs) KOMMOHEHT pelueHus. ObecneunBaeT
GanaHCMpOBKY HarpyskM Mexay gucneryepamu MOAKMOYEHUA, M OTKa30yCTOMYMBOCTb
(nepeHanpaBnasa obpalleHns Ha paboTatoLmne aucneTyepbl BMECTO OTKa3aBLUMX).

AnbTepHaTBON ABNSETCH WTaTHas yHKuna knueHta basnc.WorkPlace ncnonb3oBaTtb CnnMcok
afpecoB AucrneTyepos NOAKMYEHN, C nocneaoBaTenbHbIM obpalleHneM K Kaxxaomy agpecy us
3TOro crucka.
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2.3.3 Oucnetyep noakntoyeHun basuc.WorkPlace

BupTtyanbHas malimHa ¢ yctaHoBneHHbIM cepBepHbiM MO ¢ ponbio «Ancnetyep NogknioveHNny.
OT0T cepaep:

1. npuHMMaeT NoAakniYeHUs nonb3oBaTenen
2. nepepaet ux Ha cepsep ¢ ponbto «bakenn BPM» ansa astopmsaumm

3. nocre ycnewHon aBTopusaumm oTKpbIBaeT NOAKMHYEHME K yaaneHHoMy paboyemy MecTy
UNY TEPMUHANBHOMY CepBepy

OGpaTtnTe BHMMaHWe, YTO NoAKMYeHMe K paboyemy CTOony BCEraa OCYLLECTBMNSETCH «CKBO3b»
AvcneTyep noakntodeHuin. Takum o6pasoM, AMcneTyep NoaKMYEHUN SBNSETCS eANHCTBEHHBIM
KOMMOHEHTOM pELUEHUsi, KOTOpbIA [OOMKeH ObiTb HanpsIMyld [OOCTYNeH C YCTPOWCTBa
nonb3oBartens.

O6bIYHO, 3TO 03HA4YaEeT, YTO MMEHHO BMpTYyanbHble MALUUHbI C 3TON ponbo AOCTYMHbI «U3BHE»
ceTeBoro cermeHta BPM, 4To OHM pa60Ta+0T B DMZ, un AoCTyn K HUM U UX COCTOAHUE Hanbonee
BaXXHO KOHTPOJTIMPOBATb C TOYKN 3pEeHUA Vb.

[ucneTyep NOAKOYEHMIA NEpPeCkIaeT 3anpockl Nofb30oBaTeNen Ha TOT UM MHOW U3 AOCTYMHbIX
6akengos BPM, a nocne ycnewHon aBTopusaunm — OTKpbIBaeT «CKBO3b ceba» NogknoveHme K
BMpTYyanbHomy paboyemy mecty. Kaxabin gucnetdyep cnocobeH o6cnyxutb, obbiuHo, Ao 1500-
2000 nonb3oBaTENbLCKUX CECCUN.

2.3.4 Bakena BPM

BupTyanbHas mawwuHa ¢ ycTaHOBMNEHHbIM cepBepHbiM 1O, ¢ ponbio «bakeHg BPM». 3Otot
cepBep gBnsieTca sgpom BPM-nHdpacTpykTypbl, XpaHUT M 0OCnyxmBaeT KoHdurypaumio,
WHTErpupyeTcst CO CTOPOHHUMMU KOMMOHEHTaMMN.

Ha cxeme Hunxe, PucyHoOK 4, nponnniocTpupoBaHo, 4YTo 6pokep:

= npuHMMaeT obpalleHnsa nonb3oBarenen, n B3anmogencteyet ¢ LDAP-kaTanorom ans nx
asTopusaymm

= obwaeTtca c 6a3on gaHHbIX, BblaeneHHown nog BPM, roe xpaHut koHdurypaumio

= obOpawaeTtca Ha nnatgopmy BuUpTyanu3auuMum [Ans  BbINOSHEHMS onepauuin  Hag
BMPTYyanbHbIMW MallMHaMu

B 3aBucuMOCTM OT uMcna nonb3oBaTenen (M, Kak cnegcteme, Harpy3kn) 6akeHaoB MOXeT OblTb
HECKOSTbKO 3K3eMMNnsipoB, U gaxe 6onee Toro — Ha OTAENbHbIE BUPTYyarbHble MallWUHbI MOTYT
ObITb BbIHECEHBI HEKOTOPbIE KOMMOHEHTLI O3KeHaa.

2.35 BupTtyanbHble paboune MecTa U TepMUHanNbHbIE cepBepbl

AgmunncTtpatop BPM ykasbiBaeT napameTpbl NyrioB BUPTYyasbHbIX paboynmx MecT, Takve Kak
4YUCIO BUPTYarbHbIX MalVH B nyne, obpas n3 KoToporo ux cnegyeT co3gaBatb, AOMKHbI NN 3TO
ObITb NOMHbIE BUPTYarbHble MaLUWHbI UK CBA3aHHbIe KoHbI (linked clones).

Kpome Toro, agMmH1cTpaTopy AOCTYNHO CO3aHue nynoB TEPMUHATbHbIX CEPBEPOB C YKa3aHnem
COOTBETCTBYHOLLUX NapaMeTpoB.

Bakeng BPM obecneumBaeT 9Ty KOHUrypauum, passepTbiBas COOTBETCTBYOLLME BUPTYarbHble
MaLUWHbI Ha NnaTopme BUpTyanu3aumm U3 ykasaHHbIX LWabnoHoB.
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2.3.6 TunoBasa cxema

B apxuTekTypHON cxeme NpUCYTCTBYIOT Kak cneuundunyHble ans Ckana” p MB.BPM KOMNOHEHTHI,
TaK N HecrneunduyHble.

Ko BTOpbIM oTHOCsATCS Katanor LDAP, rocteBble OC, MHCTPYMEHTbI ynpaBreHnsa npounsamm
nonb3oBartenemn, CUcTeMbl MHpopMaUmMoHHON Be3onacHOCT 1 T.M. OHU OCTaHYTCs 3a pamKammu
[aHHOro JOKYMEHTa.

HauyHem co cneumndmyHbix anst Ckana” p MB.BPM komnoHeHToB Basuc.WorkPlace (PucyHok 4).
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PucyHok 4 Turnosas cxema

basa gaHHbIX Postgres MOXeT ObITb pa3BepHyTa B BUPTYyanbHOW MalvHe Ha camon MawwuHe
Ckana”p MB.BPM.

B TvnoBon cxeme pasBepTbiBaeTCs Napa gucnetyepoB nogkniodeHnn BPM. OanH aksemnnsp
cnocobeH ob6cnyxunte 1500-2000 nonb3oBaTtenen, Yero 4acTo 4ocTtaTtodHo. Ho ansa peanusaumu
BbICOKOW AOCTYMNHOCTW 3TOr0 KOMMNOHEHTa crneayeT Ao6aBuTb BTOPOW 3K3eMNIisp.

Afpeca 9TuxX gUCcrneTyepoB cneayeT ykasaTb B HAacTporKkax knneHta BPM, koTopkin AomKeH BbITh
YCTaHOBIIEH Y KaXgoro nonb3oBatens nHgppacTpyktypbel BPM. MNpu ykasanum 6onblie ogHoro
agpeca KnNueHT BGyadeT noAknyaTbCs K HMM nocriegoBaTtenbHO. Takum obpasom, gaxe ecnu
OAVH 13 HUX ByaeT BpeMEHHO HeJOCTYMNEH, NOAKMOYEHE BCE paBHO NPOU3onaeT.

bakeHg BPM o006bl4MHO pasBepThiBaeTcs B OTKA30yCTOMYMBOW  KOHMrypauum un3 Tpex
9K3EeMNIIAPOB.

PaboTtocnocobHocTe BPM-uHdpacTpykTypbl Hanpsamyilo 3aBucut OT  paboTtocnocobHOCTH
nnatdopmbl BUpTyanuasaumu. [Janee Oyger onvcaHa e€ TunoBad apxutektypa ana BPM-
peLueHns.

B nnatdopme BupTyanMsaumMm MOXHO BblOEMNWTb TPU OCHOBHBIX KOMIMOHEHTa: CcepBep
ynpaeneHusi, nporpaMMHasi CMCTeMa XpaHeHUsl U KOHUrypaums knacrepa runepusopos.

Tak kak ana pabotocnocobHocTn BPM kputnuyecku BaxkeH cepBep ynpasneHus nnatgopmMon
BUpTyanusauuu, To ero cnegyet yCTaHOBUTb B OTKA30YCTOMYMBOW KOH(Urypauum n HacTpouTb
pe3epBHOE KOMMpOBaHWUeE.

TunnyHas kKoHUrypaums ons nporpaMMHON CUCTEMbI XpaHeHUs — no ymonyaHuio. OcHoBHas
nepemMeHHas BennymHa — MnosriMTuka pe3epBupoBaHNSA AaHHbIX ANS pasHbIX KOMMNOHEHTOB. [ns
KPUTUYHBLIX BUPTyanbHbIX MallWH, Kak npaBurio, LuernecoobpasHo BbibpaTb MNONUTUKY
obecrneyvBaloLLyto MOTEPD ABYX KOMMOHEHTOB. K KPWUTUYHBIM OTHOCATCA CepBepHble
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KoMnoHeHTbl BPM, cepeep ynpasneHna nnatqopmMon BupTyanusauuun, npoyne BupTyanbHble
MaLUUHbI, OTHOCALWMECS K BaXkHbIM aAna BPM dyHkuuam (cepsepbl LDAP, dainoBkie cepBepbl,
cepBepbl 6a3 gaHHbIX 1 Ap.).

[ns HEeKPUTUYHBLIX BUPTyarnbHbIX MawWwWH MOXET OblTb MOMWTUKA XPaHEHUS C MEHbLUUM
pe3epBMpPOBaHMEM, BMMOTb A0 ero oTcyTcTBus. NocneaHee MoxeT ObiTh LenecoobpasHo Ans
TUNOBLIX Paboynx MecCT (06bIYHO, «CBSI3aHHbLIX KIOHOBY), BHYTPU KOTOPLIX HE NpeanonaraeTcs
XpaHeHus1 OaHHbIX nonb3oBaTenen. Kak crnencteve, npu oTkase, Hanpumep, HakonuTens u
BbIXOZE U3 CTPOSi TEX BMPTYyarbHbIX MalMH YTO OblfiM HA HEM YACTUYHO PACcMONOXeHbl — MOryT
OblTb pasBepHyTbl OOMONHMTENbHbIE HOBble Konuu. LlenecoobpasHocTb nogobHoro noaxoga
crnenyeT OLEHMBATbL B KaXO0OM Crlydae He3aBUCHUMO.

[lns knacTtepa rmnepBn3opoB CTaHOAPTHLIM MOAXOA0M SBMSIETCA HACTPOMKa OYHKLNMIN BbICOKOW
AOCTYyNHOCTU 1 6anaHcnpoBku Harpy3skn (DRS). Kpome Toro, Ans Tex KOMMOHEHTOB peLUEHus,
YTO pa3BEPHYTbI B KNACTEPHON KOHPUIypaLMM Ha HECKONbKMX BUPTYaribHbIX MaLLMH (3TO 63KeH,
BPM, gucneTtdep nNogknoveHUn, cepBep ynpasneHus nnathopmMmon BupTyanusaumm, B NepByto
oyepenb) cnegyet HacTpouTb NpaBuna anti-affinity. 1o BaxxHO Ansa TOro, 4YToObI MCKMOYUTL
BEPOSATHOCTb YTO OHM OKaXXYTCSl HAa OAHOM CepBeEpPE M OTKaXKyT OAHOBPEMEHHO B crny4vae ero cbos.

2.4 BapuaHTbl yCTAHOBKN KOMMOHEHTOB

B atom pasgene OyaeTr ykasaHbl Camble BaXKHble BapuaHTbl pasBepTbiBaHWs KOMMOHEHTOB
MawwuHbl Ckana” p MB.BPM.

24.1 YcTporcTBO AocTyna nonb3oBaTens

YcTponctea AocTyna MoryT ObiTb pasHbiMUK, Ha HUX MOTyT ObiTb ycTaHoOBMEHbl padHble OC. Ho
KrntoyeBasi XapakTepucTMka — Ha HEM JOoImkeH ObiTb ycTaHoBneH (Mnu mHTerpmpoBaH B OC
TOHKOTO KIMeHTa) knneHt BPM.

O6paTtnTe BHUMaHWE, YTO peLLeHne NOAAEPKUBAET KIIMEHTCKNE YCTPOWCTBA, MOCTPOEHHbIE Ha
npoueccopax barikan n 9nbbpyc.

Kpome Toro, peanusoBaHa nogaepxka basnc.WorkPlace ans ToHkux knueHToB ¢ KasperskyOS,
N TOHKMX knneHtoB GETMOBIT.

2.4.2 BanaHCMpPOBLUUK Harpy3Kku

B HekoTOpbIX Criyyasix B pelleHune LienecoobpasHo A06aBnTk 6anaHCUPOBLLMK Harpy3ku, 3agaum
KOTOPOro:

* MpefoCcTaBnATb eAVHbIA agpec ANA NOAKMYEHU Nonb3oBaTenei
= obGecneymBaTb BbICOKYI AOCTYMHOCTb ANCNETYEPOB NOAKTHOUEHWN

= BanaHcMpoBaTb Harpy3ky Mexay aAvcnetyepamu noakoYeHnin

Mpn ncnonb3oBaHMy BanaHCMPOBLLMKA Harpy3kM BaXHO obecneyvnTb ero COBCTBEHHYIO BbICOKYHO
AOCTYMNHOCTb.

2.4.3 OucneTtyep noaknoyeHnn BPM
[lns aucneTyepoB NOAKMHOYEHMIA MOXHO BbIAENUTDL TPU KPUTEPUS, BIIUSIIOLLME HA apXUTEKTYpPY.

MepBoe — npomusBogMTENbHOCTL. B cpegHem, ogmH 3k3emMnnsp gucnetvyepa MOAKMHOYEHUI
crnocobeH obcnyxnte 1500-2000 nonb3oBaTenen. ECnn B KOHKPETHOM NPOEKTE €CTb OCHOBAHUS
npeanonaraTe HexapakTEepHYK Harpysky, uUenecoobpasHO npoBecTM TecTMpoBaHuMe Ans
noaTBepXaoeHna oTOM  oueHkn. Ecnn  OAHOMOMEHTHBIX MNOAKMIOYEHUK Nonb3oBaTenemn
npegnonaraetcs 6onblue, Yem cnocobeH obpaboTaTh OAUH gUCNeTYEp — CrieayeT pa3BepHyTb
AOMNONHUTENbHbIE 3K3EMMNNAPbI.
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BTopoe — Bbicokasi 4OCTYMNHOCTb. [McneTyepbl NOAKMOYEHUIA MOFYT CTAHOBUTCS HEAOCTYIMHbI,
NnaHoBO wWnu aeapuitHo. CregyeT 3anoXuTb OOMOSNHUTENbHbIE 3K3eMMNApPbl AUCNETYEPOB
noakntoyeHui, no cxeme N+X, rge N — ato TpebGyemoe YMCro 3K3EMMNIISIPOB AUCTETYEPOB C
TOYKWN 3pEHNsi NPON3BOAUTENBHOCTU, @ X — AOMNOSHUTENbHbIE 3K3EMMMSAPbI HA Cry4Yai oTkasa.

Tpetbe — nogknoveHne Kk BPM-uHdpacTpyktype MoOXeT ObiTb BOCTPEOOBAHO M3 pPasHbIX
CeTeBblX CerMeHToB. Hanpumep, M3 oUCHOM CeTM U Yepe3 UHTepHeT Ans yaaneHHbIX
COTPYAHWKOB. B HEKOTOPbIX Criyqasx pernameHTbl MHOpMaLMOHHON Ge3onacHOCTN NoTpedytoT
MCNONb30BaHUS HEe3aBMCUMbIX TPYMNMN AUCNETYEPOB MOAKIMYEHUA ANA 9TUX CEerMeHToB. Toraa
BbIOOp uMCna AucneTyepoB QAN KaKOOro CermMeHta npouM3BOAUTCS HE3aBUCMMO, MO
BbILLEONUCaHHbIM COOBpaXKeHMAM.

2.4.4 Bakena BPM

bakeng BPM saBnsetca cepaguem MawwumHbl BupTyanusauum Ckana”p MB.BPM. [lNpu ero
HeJOCTynHOCTU  uHGpacTpyktypa BPM nepectaet yHKUnoHupoBatb. [loatomy ang
NPOMbILNEHHbIX CcLeHapueB 63keHO AO/MKeH ObiTb pasBepHYT B OTKA30yCTOMYMBOM
KOHUrypaumm Ha Tpex BUPTYyanbHbIX MalLMHaX.

Ona wvHdpacTpykTyp Ha MHOrMe Thicsunm nonb3oBatenen 6akeHg BPM  moxeT OGbiTb
LuenecoobpasHo pas3BepHyTb Ha OOMbLIEM KONUYECTBE MaLUWH, €CIN €CTb OCHOBAHUSI CYUTaTb,
YTO NPOU3BOAUTENBHOCTM Tpex ByaeT HeJOCTaTOYHO B MUKOBbIE Yachl.

[na cambix MacwTabHbIX MHAOPACTPYKTYP Ha OTAErbHble BUPTYyanbHbl€ MalWHbI MOTYyT ObiTb
BblaeneHbl komnoHeHTbl «Redis» un «Clickhouse» ana AoMONHUTENBHOIO MNOBbILLEHUS
NPOn3BOANTENLHOCTU KOMMOHEHTa «bakeHa BPM».

2.45 BupTtyanbHble paboune MecTa U TepMUHanbHble cepBepbl

Ana BupTyanbHbiX paboynmx MecT uenecoobpasHO MCNOMb30BaTb apPXUTEKTYPY CBA3AHHbLIX
KMOHOB Bcerga, Korga 370 BO3MOXHO, Tak Kak oHa obecneymBaeT ObICTpoe pa3BepTbiBaHME U
nepepassepTbiBaHNEe BUPTyanbHbIX paboumx MecT (4To BakHO npu obHosneHun OC u MO Ha
HMX), 3KOHOMUT MECTO Ha CUCTEME XPaHEHWS, U 3HAYNTENBbHO yNpoLlaeT agMUHUCTPUPOBAHNME.

ApxuTeKkTypa CBfA3a@HHbIX KIOHOB npeAnonaraeT Hanuuve BUPTyanbHOW MalWHbl C
npegyctaHosneHHon OC wn [1O, koTopas BbICTynaeT MacTep-obpasomMm (MM «30510TbIM»
obpasom).

E€ obpa3 ncnonb3yeTcs «TOMNbKO Ha YTEHVEe» MHOXECTBOM BMPTYyarbHbIX MaLUWH OAHOrO «myrna
BMPTYaribHbIX paboynx MecT», BCe OHU CTapTyHOT C 3TOro eauHoro obpasa (PyCyHoOK 5).

3aTeM Kkaxpgas U3 3TUX BUPTYarbHbIX MaLIWH UCMONb3YeT AN 3anUcCh CBOMX YXKE YHUKaNbHbIX
AaHHbIX HeOOMbLUOW AUCK «AENbTy».

onepayununvTeHna

R

BM BM BM BM

,, I
= sgses

MmacTep- O6pa3 onepayunn 3anmcu

PucyHok 5 Apxumekmypa cesi3aHHbIX KITOHO8
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MpegnonaraeTtca, 4TO 3TOT AenbTa-aAuck OyaoeT nepuoguyeckn OOHYNSITbCS, U COCTOsIHWME
BMPTyanbHOM MalUuHbl OyaeT «oTkaTbiBaTbCsi» Ha MacTep-obpas. YHMKanbHOCTb Kaxaom
BMPTyanbHOM MawuHbl Oynet obecnedeHa (ecnv  3TO  BOCTPeOOBaHO) [AaHHbIMKU - U3
nepemeLLaemMoro npodunst nosnb3oBaTensi, KOTOPbIN AO0/MKeH ObiTb O0bBecneyeH CTOPOHHMMMU
WNHCTPYMEHTaMMm.

2.4.6 MpoTokon goctyna K BUpTyaribHOMY paboyemy MecTy

B pelwweHun BupTyanbHbIX paboymx MecT MoryT ObiTb MCMONb30BaHbl pa3Hble MPOTOKOMbl. B
nepsyto ouvepedb, 310 RDP un RX@Etersoft. Bblbop KOHKpeTHOro npoTokona cnegyet
OCYLLECTBUTb B 3aBMCMMOCTU OT TPeOOBaHUI K PELLEHMIO 1 BO3MOXHOCTEN NPOTOKOIOB.

Bo3amoxHocTu NPOTOKOJIOB YKa3aHbl B aKTyaan0|7| OOKyMeHTauunn.

2.5 CansuHr
Hwxke onucaHbl npegensl macwtabuposanus Ans MawuHbl Ckana” p MB.BPM (Ta6nuua 1).

Tabnuua 1. Npedenbl macwmabuposaHusi MawuHbl supmyanu3dayuu paboyux mecm Ckanap MB.BPM

L memme | Smwa

Makc. konudecTtso nnowanok (LOL) Ha oaHy MHCTannauuio 1

MaluHbI
PekoMeHayeMbli MAKCUMYM OHOBPEMEHHbIX COeANHEHWI Pekomengosano: 10 000
Ha OAHY MHCTanNAuMoo MawmnHbI [NpoTecTnpoBaHHbIN

makcumym: 16 000

Pekomenayembii makcumym [ucneTtyepoB nogkniodeHmn Ha 10
OOHY MHCTannaumio MawmuHbl

PekomeHOyeMbIn MaKCUMYM OOHOBPEMEHHbIX COeANHEHNI 2000
Ha [ducneTtyep NoAKNYeEHU

PekomeHayembin Makcumym BakeHO-MeHeoXepoB Ha OHY 5
uHctannsauuio Ckana’ p BPM

MpoTecTnpoBaHHbLIN MaKCUMyM OLHOBPEMEHHbIX 320
coeanHeHun Ha 1 agpo CPU Bpokep-meHemxkepa

2.6 Bo3amoxHoctu basnc.WorkPlace

2.6.1 Co3aaHue nynoB pabo4yunx CTosnoB

Myn pabo4ymx CTONOB — 3TO fnormyeckoe obbeavHeHne BUpTyarbHbIX paboynx CTONOB AnNs
KaKoWn-TO OOHOW rpynmnbl UNn kKateropuu none3osarenen. O4MH Nyn MOXeT coaepxaTb kak Habop
OOMHaKOBbIX paboymx CTOMOB, CO34aHHbIX ANS UCMONb30BaHUSA rpynnow nonb3oBaTenen, Tak n
Habop pasHbix paboymx CTONOB, KaXAbl W3 KOTOPbIX MpeAHasHa4yeH Ans KOHKPETHOro
nornb3oBarens.

Mcnonb3oBaHue nyna paboynx CTONOB Kak eAMHULbI YNPpaBreHns No3BosisieT peannsosaTb Takne
dyHKUMN KaK:
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= ABTOMaTM3aUUs CO3aHNs U NyGnnKauum paboumx CTONOB ANt KOHEYHbIX MONb30oBaTeNew
3a CYeT UCMNOoNb30BaHWs LWaboHOB NpeayCcTaHOBIEHHbIX BUPTYarnbHbIX MalLWH

= BO3MOXHOCTb HACTPOWKN 0BLLMX NapaMeTpoB Npu Co34aHNM paboynx CTOMNOB B Nyne

= ABTOMaTU4ecKass perucrpauus BuMpTyanbHbix paboumx ctonoB B Active Directory (c
pobaBneHveM B 3adaHHOE OpraHusauMoHHOe nogpasfeneHve) npu pasBepTbiBaHUK
nyna. 97O ynpowiaeT agMWUHUCTPUPOBAHWE W MPUMEHEHWE TPYNnoBbIX MONUTUK. B
3aBMCMMOCTM OT Ucnosnb3oBaHHoro cepeuca LDAP moxeT 6biTb BEPHO M AM1s1 OTAIMYHbBIX
oT Active Directory pelueHunn

= B0O3MOXHOCTb pasrpaHMveHMs OCTyna nonb3oBaTenen (rpynn nonb3oBaTenen) He
TONMbKO Ha YpOBHE OTAErNbHbIX paboymx CTOMOB, HO W UX MYFOB, YTO ApaMaTuyecKu
ynpoLiaetT agMUHUCTPUPOBaHME pasrpaHuyeHns npas

* YnpolleHne MOHUTOPWUHra BOMnbLIOrO KOMMYecTBa BUPTYarnbHbIX PaboYMx MeECT: WX
paboTOCNOCOBHOCTM, UCMOMb30BAaHUS  PECYPCOB, MOAKMIOYEHMs  Monb3oBaTtenen,
pacnpegeneHus No XxoctaM BUpPTyanu3auum v T.1.

= BO3MOXHOCTb OrpaHW4eHns nyna BWUPTYyasbHbIX paboynx CTONOB MO AOCTYMHbLIM
pecypcam cpenbl BupTyanmsaumm: CPU, RAM, Disk

= BO3MOXHOCTb pa3BepTbiBaHMS Myna BUPTyanbHbIX paboyMx CTONOB Ha HECKONbKUX
XOCTax BMPTyanu3auum ¢ asToMaTU4YeCKUM pacnpeaeneHmem BUpTyanbHbIX MaLUWH nyna
no xocTam

= [lopoepkka HeCKONbKMX BUPTyarnbHbIX ceTel ans nyna paboyuMx CTonoB, T.e.
BO3MOXHOCTb pa3mMelliaTb paboyne CTombl Nyra B pasHbiX BUPTYanbHbIX CETSX

Mo cTeneHn aBTOMaTU3aLMM XKM3HEHHOTO LUMKNA NpPeaycMOTPeHo Tpu Tuna nynoB paboumx
CTOJ10B:

= [lyn ceccuoHHbIX paboumx cTonoB. Bce BuMpTyanbHble MallMHbI CTapPTYOT U3 eOUHOro
macTep obpasa, Bce U3MEHEHWs!, YTO Monb3oBaTenb BHEC B pabounii cTon, yaanstoTes
(HemeqneHHO UNU C KakoW-TO MepuoaMdHOCTbI0). [lonb3oBaTenb MNoakMn4YaeTcss Ha
nobyto cBOGOAHYH BUPTyarnbHy MawuHy v3 nyna. Ecnv ans paboTbl nonb3oBaTtens
HeobXoAMMbl AaHHblE U3 ero nepemelLaemoro nNpoguns — B pelleHun omkeH bbiTb
npeaycMOTPEH COOTBETCTBYOLLNA KOMMOHEHT.

= [lonyaBTOmMaTtnyeckuin nyn paboymx ctonos. B aTom cnyyae Bce BUpPTyarnbHble MaLUVHbI
nyna 6yayT pa3BepTbiBaTbCA M3 eAMHOro Mactep-obpasa, Ho Kaxaas 6yaeT 3akpenneHa
3a KakMM-TO OHMM Mnonb3oBaTenem. Bce nameHeHns 4to nonb3oBaTenb BHECET B CBOO
BUPTYarbHYl0 MaLUMHY COXPaHSTCS.

= [lyn nepcoHanuanpoBaHHbIX pabounx ctonoB. MuHuUManbHas aBTOMaTM3aUMUS
XXM3HEHHOTO LMKNa, Kaxabli pabounin CToN yHUKaneH n gaxe MoxeT 6biTb pa3BepHyT U3
cobcTBeHHOro wabnoHa

[nsi nynoB CeCCUMOHHbIX paboymx CTONOB UMEETCS BO3MOXHOCTb CMEHbl MacTep-obpasa c
nocnegylownm  nepepassepTbiBaHneM nyna. [logaepxvBaeTca Kak — NPUHYAUTENbHOE
obHoBneHne (korga Bce pabouve cTonbl Nyna ygansitoTCca U pasBepTbiBalOTCA 3aHOBO), Tak U
OBHOBMEHME TONbKO paboymx CTOMNOB, HE Ha3HA4YeHHbIX Nonb3oBaTensam. C Lenblo YyCKopeHus
pa3BepTbiBaHUS MNyna CTOMbl ropsidero pesepsa co3galoTcs napannenbHo. Mo ymonyaHuto,
OLHOBPEMEHHO MOryT nogrotaenueatbcsa 15 pabounx cTonos.
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2.6.2 YnpaBneHue nynamm pabo4mx cTonos

Aomunnctpartopy basuc.WorkPlace poctyneH BbiGop MHOrmx paboumx CTOMNOB nyna nns
BbINOSIHEHWS MacCOBbIX onepauui. [loctynHa punbTpaunsa Beibopa No Takum napameTpam, Kak:

= MpuvHagnexawue ogHoMy nyny

® HasHa4yeHHble Ha KOHKPETHOro nonb3oBaTens

=  HaxogsLumecs B onpeneneHHoMm ctatyce

=  C aKTUBHbIMW NOAKMOYEHUSIMI NONb3oBaTeNemn

= pasMelleHHble Ha onpeaeneHHOM XOCTe BUpTyanusaumm

®yHKUMI  ynpaBneHust paboynmm cTonamuM MHOXeCTBO. [lonHbIA CMMCOK [OCTyneH B
AokymeHTaumun. 3gecb OyayT ykasaHbl camble BaHble OyHKUuK, Bblgensiiowmne MawmHy
Ckana”p MB.BPM:

= KoHTponb Bepcuit areHToB pabounx CTONOB U MX OBHOBIEHME KaK B OTAENbHOM paboyemM
cTorle, Tak 1 B BblbGpaHHOW rpynne unu nyne pabo4ynx cTonos

= [lepeBopg paboyero ctona B pexmmMm 00CnyxmBaHus

= [lepeHoc pabouyero ctona B gpyron nyn PC Ttoro xe wunu gpyroro tuna (6e3 notepu
NpVBA3KM NONb30oBaTenNs)

= 3aBepLueHV|e CeéaHCa nosnb3oBaTtend, npuHyaunTeribHoe OTKM4YeHne nosrib3oBaTens,
OTBA3Ka Mnosib3oBaTtena oT pa6oqero cTona

= OTI'IpaBKa COo00LLIEHNS NOAKMIOYEHHBIM NMOMb30BaTENSAM
= [logkntoveHne agMUHUCTPaTopa B CECCUKO NOJSib3oBaTeNA And ynaneHHon noanepPxXkKu,

= npe,D,OCTaBJ'IeHI/Ie AocTtyna ogHOMY nonb3oBaTesiio K HECKOJ1IbKUM pa60q|/|M cTonam 13
Pa3HbIX NMyJroB, KaAK CECCUOHHbIX, TaK N NepCOoHAaTIM3NPOBaHHbLIX

= [logknioyeHne OgHOBPEMEHHO K HECKOMbKUM BUPTYarbHbIM paboynmM cTonam C OHOro
yCTpOWCTBa AocTyna

2.6.3 YnpaBneHue nynamum TepMuUHarnbHbIX cepBepoB

TepmunHanbHble cepBepbl AOMNOSHAT BUPTyanbHble paboyne mecta, npegoctasnasa 60mbLuyto
3(P(PEKTUBHOCTL UCMONBL30BaHUSA PECYPCOB LIeHOW MeHbLUEN U30naunn nonb3oBaTtenen opyr oT
apyra. B cnyyae TepmmnHanbHOro cepeepa nonb3oBaTesib NonyvyaeT 0gHy U3 MHOMMX CECCU Ha
HEeM BMeCTO BbleNeHHOM nog cebs BMPTyanbHOW MaLUUHBI.

Takas KoMnneMeHTapHOCTb NPUBOAMUT K TOMY, Y4TO B UH(ppacTpykTypax BPM Ha 6onbLioe yncno
nonb3oBaTenen 4acto MOXHO BCTPETUTb OAHOBPEMEHHO W TEpPMUHanbHblE CepBepbl, U
BUpTYyasrbHble paboyne mecTa.

Mpn pabote c nynamu TepMuHarbHbIX CEPBEPOB aAMWHUCTPATOPY OOCTYMNHbI WHCTPYMEHTbI
aBTOMaTM3aLmmn, KOTOpble MO3BOMSAT MacCoBO pa3BopayMBaTbh TEpPMUHAlbHbIE CEpPBEpPbl U3
3apaHee noaroToBneHHoro wabnoHa. PacnpeneneHne nonb3oBatenen Mexay cepeepamm nyna
npovcxoaut asBTomaTudeckn. C  TOYKM 3peHus nonb3oBaTend HET HUKaKoW pasHuubl,
NOAKMOYUIICA NN OH K TEPMUHANBbHOMY CEPBEPY UMK K BUPTYyanbHOMY pabovemy mMecTy.

AOMUHUCTPATOPY OOCTYMNHbI criegyolme yHKUMN paboTbl C TEPMUHANBHBIMIW CEpBEPaMU N UX
nynamu:

= CO3OaHue, pegaktnpoBaHue 1 yaaneHune nynoB TepMUHanbHbIX cepBepoB
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=  pasBepTbiBaHWE NYJIOB TEPMUHAsbHbLIX CEPBEPOB M3 LWabroHa

= pefakTMpoBaHWe NapaMeTpoB, BbIKIOYEHME/3aMycK, Mepesarpyska W yganeHue
TEepMUHarbHOro cepsepa

=  yrpasfieHne BUpTyanbHOMN Cpedon TepMUHanbHOro cepeepa
= ynpaBneHne ceccusiMu rnonb3oBaTenen TepMmMHanbHOro cepeepa

= OoTnpaBKa Cco0bLLIEHNI NOAKNIOYEHHBIM MOMb30BaTENAM

OpgHom un3 BaxHbIX Bo3MoxHocTen basuc.WorkPlace spnsietca dyHkumsa «nybnukauum
NPUNOXEHNSA», NN NPeaoCTaBfEHNE NONb30BaTENIO 4OCTYNa K OKHY OTAENBbHOIO NPUITOXEHWUS C
TepMUHanbHOro cepBepa. [ogaepknBaeTcsa AOCTaBKa NPUNOXEHUN, pa3paboTaHHbIX Kak Anis
OC cemenctea Windows, Tak n ans Linux.

[na TepMUHanbHbIX NPUNOXEHUA He MMeeT 3HauveHus, kakas OC ycTaHOBNeHa Ha yCTponCTBe
poctyna. bnarogapsi aToMmy nonb3oBaTenb MOXET Ha CBOEM KOMMbIOTEPE:

= paboTtatb C npunoxeHusmu, HecoBmecTuMbiMM C¢ ero OC, Hanpumep, ¢ Windows-
npunoxeHmsamn Ha OC Linux

= MCNonb3oBaTb HECKOSbKO MNPUINOXEHWA, KOTOpble He MOoryT ObiTb OAHOBPEMEHHO
ycTaHoBneHbl Ha ogHom [K, Hanpumep, pasHble BEpCUU OOHOrO MU TOro e 0dOUCHOro
nakeTa

2.6.4 YnpaBneHue nynamu pu3anyeckux paéoumx cTonos

MHorga HapaBHe C BuMpTyarnbHbIMM pabodnmMu MecTamum U TepMUHanbHbIMKM CepBepamMmu
BO3HMKaeT HeobOXoAMMOCTb obecnevnTb [OCTYNn HEeKOTOpbIX MNofib3oBaTenem [0 CBOEro
dmsmyeckoro komnbioTepa. B atom cnyyae basnc.WorkPlace nossonsieT pewuntb 3agadvy npu
nomMoLLmM nyna gusnyecknx paboymx cTonos.

,D,J'IFI CbVI3I/1‘-IeCKI/1X pa6qu|x cTonoB obecnevynBaroTCs Te XXe BO3MOXXHOCTHU LeHTparim3oBaHHOIo
ynpasneHuna gocTtynom nonb3oBarenen u YPOBEHb ©e30MacHOCTM MOAKMYEHUSA, YTO U AN
BUPTYyanbHbIX.

CospgaHue Takoro nynas 3HAYUTENBbHOW CTEMNEHU aBTOMaTU3NPOBAHO:

1. Yt0obbl MHUUMMPOBATL MpPOLIECC, 4OCTAaTOYHO YCTaHOBUTb Ha oducHbI MK coTpyaHuka
areHT basuc.WorkPlace un ykasaTtb B ero HacTporikax agpec bpokepa BPM.

2. [Mpwn 3anycke AreHTa OH aBToMaTtuyeckn nepenaeT bpokepy nHhopmauuio 06 atom [MK,
Ha OCHOBaHWK Yero nocnegHun BkNtovaeTca B katanor gomamndeckux MK.

3. Tenepb OH OOCTYyrNeH agMUHUCTPATOPy AnA Ao6aBneHns B nyn U3MYeckmx paboumx
CTOJOB.
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3. OTIIMMUTENbHbLIE YEPTblI MALLUHbI MB.BPM

OtnuuntensHon 4vepto MawwuHbl Buptyanusauum Ckana’p MB.BPM gaBndetca nocraeka
«No4  KMAY»  MpOrpaMMHoO-annapaTtHOro  KOMMMekca, OPUEHTUMPOBAHHOIMO Ha  BbICOKYHO
HaOEeXHOCTb U BbICOKYHO NPOM3BOAUTENBHOCTD.

lMpoTectupoBaHHbIn MakcumyM B 16 000 efguMHOBPEMEHHbLIX MNOAKMOYEHUN, OTCYTCTBUE
«BYTbINOYHOrO roprbiLLKa.

Bbicokasa HageXHoCTb peann3oBaHa B HECKOJIbKUX acClneKTax.

Bo-nepsbix, BPM-pellueHne, rmnepsrMsop M nporpamMmMHoO-onpenendemMasl cuctema XpaHeHus
co3aBanucb 1 pa3BmBalOTCA C YNOPOM Ha HAaAEXHOCTb. [ng Hac KpUTUYHO He JonycKaTb NOTEPb
AaHHbIX U3-3a OTKa30B XpaHunuwia. PesepBrvpoBaHMe AaHHbIX HacTpamBaeTcs — AN 0cobo
KPUTUYHBIX BUPTYarnbHbIX MalMH MOXHO MOBbLICUTb pe3epBUpOBaHNE AaHHbIX CO CTaHAapTHOW
«BTOPOW KONUU» A0 TpebyeMbiX 3Ha4YEHWIA.

Bbicokas gocTynHOCTb koMnoHeHToB BPM-peLueHnst obecneunBaeTcs LUTATHOM FOPU3OHTasrIbHON
MacLUTabMpyeMOCTblO KaXgoro KOMMOHEHTa, BKYasi cepBep ynpaBreHus nnatdopmMon
BUPTYyanu3aumm.

Kpome Toro, Ans aTux 1 Apyrux BUPTyarbHbIX MaLIUH AOCTYMNEH KnacTep BbICOKOW AOCTYMHOCTM
nnaTcopMbl BUPTyanu3aummn, MUHUMU3MPYIOWNIA Bpemsi NMpocTos Npu oTkasax cepsepoB. OH
obecrneynBaeT BbICOKYI [OCTYMHOCTb Takke U BUPTYyarnbHbIX paboynx MecT.

Bo-BTOpbIX — TWaTenbHbIN 0TOOP, BCECTOPOHHEE TECTUpOBaHWE M Banuaauus obopyaoBaHus
Ha elle atane R&D. Mpu aToM KoHpUrypaums MawmHbl npegycmaTpuBaeT pesepBUpoBaHme
BCEeX MOTeHUManbHbIX eAuHbIX To4ek OTka3a obopyaoBaHusi. OTO He TOSMbKO CcepBepbl M
HaKOMUTENW, HO U CETEBbIE KOHTPONIEPLI U KOMMYTaTOpbl M3 cocTaBa MaluMHbI.

B-TpeTbux — oTceB Gpaka 060opyaoBaHMs Ha NPOU3BOACTBE.

Kpome TOro, BbICOKMA YpOBeHb aBTOMaTusauun npoussoAacTBa MawuHbl rapaHTupyet
NOBTOPSEMbIA  pe3ynbTaT W  TOYHYH KOHUrypauumio YyCTaHaBNMBAEMbIX MNPOrpaMMHbIX
KOMMOHEHTOB.

MocneaHee no nopsiaky, HO He Mo 3HavYeHuo — cnyxba nogaepxkn n3 ogHoro okHa Ckana’ p.
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4. COCTAB PELWUEHUA

MawwuHa BupTtyanusauum Ckana” p MB.BPM coctouT 13 cnegyowmnx brnokos:

KommyTaumoHHbIn 6ok obecneyvsaet
CeTEeBYI0 CBA3HOCTb HECKOIbKUMU CETEBbIMU
¢abpukamu

Bnok BblYKuCreHUs u XpaHeHusA

BoK BbIMWCIEHNS U XpaHEHNS
obecneymBaeT BblYUCIIUTENBHBIE PECYpChbl
N pecypcbl XpaHeHus;

Ha cepBepax aToro broka BbINOMNHATCA
NporpamMMHble KOMMOHEHTbI MalnHbI

MALIVIHA BUPTYANUIALAV

PucyHok 6 Cocrmas MauwuHbl eupmyanusayuu

4.1 KoMmmyTaumnoHHbIN 610K

KoMmyTaumoHHbIM 610K npeacTasnsaeT cobon 2 nnmn 3 Habopa KOMMYTaTOpPOB 4SS OpraHu3aumm
ceTen Ang 3agjav:

=  HTepkoHHekTa — TexHu4Yeckas ceTb MalwuHbI 4ns Tpadmka NporpaMMHOro XxpaHunuia
= [JlocTyna — ceTb AN BUPTyarnbHbIX MaLUWH

= YnpaeneHus — ceTb Ans goctyna k IPMI-koHTponnepam cepsepoB 13 coctasa MalumnHbI

Tunosble koHpUrypaumm KommytaumoHHoro 6noka — 2+2+1 nnn 2+1 kommyTtaropa.

KoHdurypauusa «2+2+1»

B aToi koHurypaumm nepsas napa KommyTaTopoB obecneunmBaeT ceTb A4OCTyNa, BTopasa napa
— kommyTaumn. Ewe oguH kommyTtaTop obecneymBaeT ceTb Afi1 KOHTPONEpPOB yrnpaBneHus
IPMI.

B nocnegHem cnyyae kommyTtaTtop He Ay6nvpoBaH B CWUMy HEBO3MOXHOCTU MOAKIMIOYEHUS
KoHTpornepos IPMI 6onee yem ogHMM ceTeBbIM MHTEPENCOM.
KoHpurypaums «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.

23 1340



MawwuHa Buptyanusauyumn Ckana”*p MB.BPM

Bbibop TOro, Kakyw KkOHGMUrypauuto WUCnonbL3oBaTb, 3aBUCUT OT CaW3vHra, B 4acCTHOCTM,
OXmnaaemMoun Harpysku Ha ceTu 4OoCTyrna U MHTEPKOHHEKTA.

Kpome TOro, B 3aBUCUMOCTU OT psaaa hakTtopoB MoryT ObiTb BbiGpaHbl KOMMYTaTOpPbl C NOPTaMM
25, 40 nnn 100 Mowut/c. (KommyTaTop ons cetn ynpaenenus IPMI Bcerga ¢ noptamu 1 'éut/c).

4.2 Bnok BblYUCNEHUs1 U XpaHeHUs

Bnok BblYMCNEHMST U XpPaHEHMST KOMMOHYeTCs Mo MoAyfnbHOMY NpuHuMny. B 3aBucumoctn ot
TpebyeMblx pecypcoB U3MeHsieTcsl konmdectso Moaynei unm koHdpurypaums yanoe B Mogynsix.

4.2.1 Y3nbl Bbluncneuusa Mawunesl Ckana*p MB.BPM

MawwuHa BupTtyanusauum Ckana’p MB.BPM noctpoeHa, kak npaswuno, Ha 6ase ys3nos
cobcTBeHHoro 6penga Ckana’ p. Ho, ansa rapaHtum ygoBneTBopeHnsa TpeboBaHMi 3aKka3vmkoB
(B TOM YMcne No cpokam MOCTaBOK), NOAAEPKNBAKOTCA NAPTHEPCKME OTHOLLEHWUSI C HEKOTOPbIMM
APYrMMK NOCTaBLLMKaMK cepBepHOro obopyaoBaHus.

Bbibop KOHKpETHOro npousBoamMTens obycraBnvBaeTcsi LenecoobpasHOCTb0 B KOHKPETHOM
NpoeKTe, B 3aBMCMMOCTM OT Takux hakTtopoB, kak TpeboBaHna Hannuns MawwmHbl MB.BPM B
PeecTpe poccumnckon pagnoanekTpoHHOW NPOAYKLUMM, BOSMOXHOCTU NOCTaBKM MO ONTMMarnbHOWM
CTOMMOCTW, W Apyrnx ¢pakTopoB, MO3BONAWMX MNoAobpaTb MakCMManbHO Moaxoasiee
peLleHne B KaXkaoM KOHKPETHOM Cry4ae.

B obLiem cnyvae aTo yHMBeEpcanbHble cepBepbl 00Lero HasHa4eHns B CTOEYHOM MCMOSTHEHUN C
KOHCTPYKTUBOM, AOCTaTOYHbIM ANSA pasMeLleHnst He MmeHee 4 ANCKOB (00bIYHO 12—24).

MuH1nManbHoe YMcno y3noe (cepBepoB) B cocTaBe ogHon MawmnHbl — 4. MakcumanbHOe 4ncrio,
TEXHWYECKN, MHOTME [OEeCATKM U COTHW, HO OHO O0O0ycnaBnMBaeTCs He OrpaHuYeHnem Ha
noaaepXunBaemoe 4Y1cno, a uenecoobpasHocTblo. LienecoobpasHocTb onpegensaeTcs Ucxoas u3
Takunx hakTopoB, Kak, Hanpumep, obecrneyeHne ceTeBom CBA3HOCTM (MEXCTOeYHbIe CeTU OCTyna
NN  WHTEPKOHHEKTA), apXUTEKTYpOW OTKa30yCTOMYMBOCTM (HECKONbKO KractepoB /
NPOrpaMMHbIX XpaHuUnuL, cpegHero pasmepa OOblMHO npeanoyvTUTeNnbHee OJHOro, HO
OrPOMHOrO).

4.3 MporpaMmmHble komnoHeHTblI MawuHbl Ckana” p MB.BPM

MporpammHaa 4actb MawwuHbl Ckana”p MB.BPM peanusoBaHa ¢ NMOMOLLbO KOMMOHEHTOB,
nepeyncrneHHblx Hwke (Tabnuua 2).
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Tabrnuya 2. KomnoHeHms! MawuHbi supmyanu3ayuu Ckana™p MB.BPM

HaunmeHoBaHue MO HasHauyeHue

MO basuc.WorkPlace MO ons opraHmMsaumm MHOPaCTPYKTYpbI
BMPTYarnbHbIX paboynx MecT, KoTopoe
NHTEerpupyeTcs u pabotaet coBmecTtHo ¢ MO
Basuc.vControl.

MO Bbasuc.vControl Cepsep ynpasneHnus nnatgpopmon
BMpTYyanu3auun. YnpasnsaeT runepsr3opamu,
KnacTtepamu BbICOKOM LOCTYMNHOCTU U
GanaHCcMpoBKN Harpy3ku, BUPTyanbHbIMU
MaLLMHaMM 1 NpoM.

MO P-Buptyanusaums Mnepsusop. ObecnevnBaeT pasgeneHune
oT PocnnaTtdopmsl pecypcoB cepBepa Mexay BUpTyanbHbIMU
MaLLMHaMMW.
MO P-XpaHunuwe MporpammMmHo-onpeaensieMoe XpaHunuLe.
oT PocnnaTdopmel ObecneuynBaeT pacnpeneneHHbIi ANCKOBbIV
MaccuB.
4.3.1 Basuc.WorkPlace
KntoueBbiM nporpammMmHbiM koMnoHeHToM MawwuHbl Ckana” p MB.BPM saensieTca npogykt ons
opraHmMsaumMm WHMPaCTPYKTypbl BUPTYyanbHbIX pabounx mect — basuc.WorkPlace, Takke

n3BecTHbIN kak «Ckana”p BPM (BuptyanbHoe paboyee mecTto)».

NHgpacTpykTypa BUpTyanbHbiX paboumx MecT npegnonaraetr HaGop MporpaMmHOro
obecrneyeHmns, KOTOpbIV pellaeT creayoLme 3aaaqu:

= MHTerpauusi C CUCTEMOW BUpTYyanusauum Ans passepTbiBaHus U3 WabnoHa 1 ynpaeneHus
YKM3HEHHbIM LIMKNOM HEemnocpeacTBEHHO BUPTYanbHbIX MallMH — paboynx MecT

= OakeHg BPM, ocyuwectBnser xpaHeHue nonHou uHdopmauum o6 mHdpacTpykType
Bbasnc.WorkPlace, a Takke obecneuymBaeT BbINOMHEHNE BCEX ONepaLnin No yrnpaBrieHuto
anemeHTamu uHdpacTpykTypbl basuc.WorkPlace

= [AMcneTyep NOAKMYEHU, obecneynBalolMii NOAKMHYEHME Nonb3oBaTenei K CBOUM
BMPTYyanbHbIM paboymm MecTa 1 TepMUHanbHbIM cepBepam

= MNPOTOKOJ1 AOCTaBKM yAaneHHbIX pa6oq|/|x CTOJ10B U OTAENbHbIX I'IpVIJ'IO)KeHI/II7I

4.3.2 Ba3uc.vControl

CepBep ynpaBneHus nnatgopmMon BMpTyanusauuu pasmellaeTcss B O4HOW UNU HECKOIbKMX
BMPTyarbHbIX MalMHax Ha cepsBepax KOMMSeKca, a ero areHTbl yCTaHaBMnMBalTCA Ha BCEX
dun3nyeckux cepeepax.

Cepsepbl 13 coctaBa MalwvHbl 06beAMHAITCA B OAHY UMW HECKONBbKO rpynn (knactepos), Ans
KOTOPbIX BKMOYAEeTCA (PYHKUMSA BbICOKOM OOCTYMHOCTW. Tak Kak AaHHble C UCMOMb3yemoro
pacnpefeneHHoro AMCKOBOro XpaHunuviia AOCTYMHbI Cpa3dy BCeM cepBepaM KracTtepa, TO npu
OTKa3e cepBepa Te BUPTYyarbHble MalUUHbI, KOTOPbIE BbIMNOMHAMUCL HA8 HEM B MOMEHT OTKas3a,
ByayT nepesanyLleHbl Ha NPOYNX cepBepax Knacrepa.
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4.3.3

P-Buptyanusauusa

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

MO P-BupTtyanmsaums— cuctema CepBEpPHOM BUpTyanusauum SABMASETCH  KIaCCUYECKUM
rmnepsun3opoM Ha 6ase open-source peweHnsa KVM. OcHoBHbIE CBOMCTBA:

4.3.4

NoAAep)KKa OCHOBHbIX ONepaLnoHHbIX CUCTEM, BKIOYasi POCCUACKNE
MOMHOLIEHHOE YNpPaBMeHNE XXMU3HEHHBIM LIMKIOM BUPTYanbHbIX MaLUUH

nobaeneHne yCTponCTB K BUpTyanbHOM cpege B npouecce pabotbl: LMY, namsaTtb, gncku,
ceTeBble MHTep(EeNChI

AVHaMM4eckoe nepepacnpegeneHme namsaTv Mexay BupTyanbHbIMW cpefamu  anst
yBenu4eHns oranyeckun 4OCTYMHOM NaMsaTKh (3a cHET 0CBODOXAEHMS HEUCMONb3YeMOo)

pe3epBHOE KOMMPOBaHWE BUPTYarbHbIX cpesa

P-XpaHunuuwie

Takke Ha KaXgom cepBepe yCTaHaBnMBaeTCs nporpaMmmHoe obecneyeHne pacnpeneneHHoro
anckoBoro xpaHunuwa. 3to MO nossonsieT 00bEAUHUTE BCE HAKOMUTENW, YCTaHOBMNEHHbIE B
cepBepax MawwuHbl, B eguHoe pguckoBoe npocTpaHcTBO. OHO wucnonb3yetcss nwobon u3s
BUPTYyarbHbIX MalnH 3Toh MalmnHbl BUpTYyanusaumm n MOXeT ObiTb MCMONb30BaHO BHELLUHUM
notpebutenem (no iSCSI). [Ins gaHHbIX HA 3TOM XpaHUNULLE LOCTYMHO pe3epBupOBaHME, 3a
cyeT yero obecnevnBaeTcs BbicOKas AOCTYMHOCTb AaHHbIX M YCTONYMBOCTb K CO0SM XpaHunuLia
npy eOuHUYHBIX OTKasax CepBEPOB M HAKOMUTENEN.

OcCHOBHble OYHKLMN 1 CBONCTBA:

Anroputmbl obecrneyeHnss n3bbITOYHOCTU AdaHHbLIX: XpaHeHMEe OBYX W ©onee pennuk
OaHHbIX Ha HaKoNUTENSAX pasHbiX XOCTOB Komnnekca Ckana”p MB.BPM unu xpaHeHue
6nokoB  4eTHOCTU/M3BbITOYHOCTU (Erasure  Coding). HemHoro  ynpouias,
noagepXxmBatroTcst anropuTmel, fiormdeckn noxoxue Ha RAID 1, RAID 6

Monpepxka Hakonutenen HDD n SSD c¢ uHTepdenicammn SATA, SAS ans nonydeHus
XapaKTepucTuK, Hanbornee NOMHO OTBeYaLWMX BawmMM TpeboBaHMAM

'MBkne BO3MOXHOCTM MoOAepHM3auun u obcnyxmBaHua cepBepoB 6e3 npepbiBaHMSA
paboThbl

Hactponka no 4-x ypoBHen xpaHeHnus (tier). Pannbl-guckn BUPTYyanbHbIX MaLUWH
NPUBSA3bLIBAKOTCA K OOHOMY U3 YPOBHEWN XPaHEHUS, C onpeaeneHHbIM TUMOM HakonuTenemn
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5. TMUEH3UPOBAHUE MALLUUHDI

B MawwuHe BuptTyanusauum Ckana’p MB.BPM nuueHsupoBaHuio nognexar cnegyowime
koMnoHeHTbl (Tabnuua 3).

Tabnuua 3. JluueH3uposaHue KOMIMOHEHMO8

EanHuua

HanmeHoBaHue MO Ha3HauyeHue

JIMUEeH3npoBaHUA

MNmeHoBaHHbIE
nonb3oBaTenu Unm
KOHKYPEHTHbIE Ceccumn

Cuctema BmpTyanusauum
pabounx mect

Basunc.WorkPlace

Cuctema ynpaBneHus

Basuc.vControl 9
NOACUCTEMON BMPTYyanu3auum

Mpoueccop (CokeT)

P-BupTtyanusaums Obecne4veHne Mpoueccop (cokeT)
BMPTyanu3aunm cepBepHbIX
cuctem (cepeep ynpaBreHus
BXOAUT B 3TY JNINLIEH3MIO)

P-XpaHunuue Peanuszauunsa TOanT nonesHom éMKOCTH
pacnpeaeneHHoro ANCkoBoro
mMaccuBa

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 ¢ peaakumMen u KONMYecTBOM NULEH3UIA.

5.1 MpaBuna nuuyeH3snpoBaHuna MO Ba3suc.WorkPlace
Ansa nuueHsnposaHua BPM cnefyet ydecTb criegytowmne npasuna:
[locTynHa eanHCTBEHHas pegakums.

2. MoaknioyeHuss K BUPTyanbHbIM paboyMM MecTaM M K TepMuHanbHbIM cepBepam
NUUEH3NPYIOTCS He3aBnCMMO. [N TepMmUHarbHbIX CEPBEPOB AOCTYMNHO NULEH3NPOBaHNE
TONbKO MO KOHKYPEHTHBLIM CECCUSIM, AN NOAKMIOYEHUI K BUPTYarbHbIM pabo4nm Mectam
[0CTYNeH BbIGop Mexzay ABYMS BapMaHTamy NMLEH3MPOBAHMS:

a. VMMEHOBaHHbIN Nonb3oBaTesb;
b. KoHKypeHTHas ceccus.
3. [omxHo 6bITb onpeaeneHo Tpebyemoe YNCNO NULEH3UI Kaxaoro Buaa.

Cnepyert BbliOpaTh Hanbonee nNogxoasaLwMn NoA 3agady NPOTOKON. Takow NPOTOKON Kak
RX@Etersoft noTpebyeT 4ONONHUTENBHOWN NULEH3UM.

MprobpeTeHne TeXHNYECKON NoaaepPXKKM 06a3aTenbHO.
[lononHuTenbHbIE NULEH3MM PAacCYNTLIBAOTCA OTAEMNBbHO MO COOCTBEHHBIM NpaBunam:

a. BupTyanusaumsi (onMcaHo B 3TOM JOKYMEHTE) — BXOAUT B cocTaB MalmnHbI

27 n340



MawwuHa Buptyanusauyumn Ckana”*p MB.BPM

b. nuueHsumn Ha rocteBble OC ansa 6pokepoB, ANCNETYEPOB U NPOYNX CEPBUCHBIX
BUPTYyarbHbIX MalmMH ocHOBHOro MO MalwuHbl — NpeaocTaBnsAlTCS B paMkax
nuuensun MO BupTtyanusauun n BPM

C. nuueH3um Ha rocteBble OC B TepMUHarnbHbIX CepBepax, Ha camu TepMUHanbHblE
cepBepbl, AN Nosfib3oBaTeNbCKUX BUPTYaribHbIX MalUMH — He BXOOAT B COCTaB
MaLumnHbI

5.2 MNMpaBuna nuuyeHsnpoBaHus MO ba3uc.vControl

B 3aBMCMMOCTM OT MaKCUMMarbHOTO KONMMYECTBa BbIYUCIIUTENbHbIX Yy3rnoB B MawwuHe
BUpPTyanu3aumm 1 JOMNonHUTENbHbLIX (PYHKLMIA 4OCTYMNHbI TPY BUAA pedakumm runepeusopa:

= Bba3oBas
= KopnopaTuBHas

= PacwupeHHas

Pepakumm pasnuyaloTcst No MakcMManbHOMY KONTIMYECTBY CEPBEPOB, NCMOSb3YEMbIX B PELLEHUN,
n xenaemom dyHkUMOHanNbHoCcTU. CpaBHUTENbHad Tabnuua C  KONMUYECTBEHHBIMU U
PYHKLMOHAMNBbHBIMN BO3MOXHOCTAMWN pedakumi nuueH3nn npuseaeHa Hmke (Tabnuua 4).

Tabrnuua 4. CpasHeHue pedakyul nuyeH3ul

Bo3MoxHOCTM npoayKTa basoBas | KopnopatuBHas | PacwupeHHas

MakcumanbsHoe KonmyecTBo M3nyecKnx
npoueccopoB B 1 Komnekce

MakcrnmanbHbI pasMmep NoSIe3HOro 50 1000 HEe OrpaHnYeHo
XpaHunuiia B 1 komnnekce, T6ant

[MakeTbl TEXHNYECKOW NOAOEPKKN 9x5 9x5, 24x7 9x5, 24x7
Pexx1m BbICOKOM AOCTYNHOCTU + + +
MrHoBeHHble CHUMKM (shapshot) o + +
XKuasi Murpaums BUpTyarnbHbIX MaLlUWH + + +
YnpasneHue nynamu pecypcos + + +
PoneBas moaenb agMUHUCTPUPOBAHUS + + +
BcTpoeHHas cuctema pesepBHOro + + +

KOnnpoBaHuUA N BOCCTAaHOBJ1IEHUA

WHTerpaumsi Co CTOPOHHUMW cpeacTBamm + + +
obecnevyeHns besonacHoCTH

Co3gaHve MHOroypoBHEBOIO XpaHunuiia + + +
(tiering)*
Mogynu cbopa gaHHbIX O cucteme + + +
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Bo3moxHOCTU npoayKTa BbaszoBas | KopnopatmBHas | PacwupeHHas

Cucrtema MOHUTOPUHra
Npon3BOANTENBHOCTU U

paboTocnocobHOCTH

WNHTennekTyanbHble ONOBELLEHMS + + +
agMuHMCTpaTopam

Mopaepkka BHELUHMX CUCTEM PE3EpPBHOIO + +

KonnpoBaHuA N BOCCTaHOBJ1IE€HUA

YnpaBneHve HeCKOMNbK1UMM KnacTepamm 13 + +
eaMHOro LeHTpa

[dvHamuyeckas Murpaumsa BUpTyarnbHbIX i+ F
MaLUVH MexXay y3rnamu B 3aBUCMMOCTU OT

Harpyskm ¢ aBToMaTn4eCcKom

6anaHcuposkow y3nos (DRS)

MpaBuna pasmeLleHns BUpTyanbHbIX + +
MawuH mexgy xoctamu (affinity|antiaffinity
rules)
5.3 MpaBuna nuueH3MpOBaHUA NpPOrpaMmmHoO-onpenensaemMoro
XpaHusuiia

lMNpunobpeteHne nuueHsnn Ha pAaHHoe [0 saBnsieTca obdA3aTenbHbIM Ha Kaxabin TOawnt
(oBonYHbIN, ¢ TOYkM 3peHnss OC) MoNes3HOro nosib30BaTENbCKOr0 MPOCTPAHCTBA, KOTOpPOe
BblYMCNAETCH NO criegyowen opmyre Ans Kaxaoro yposHs (tier) pecypcoB. YpoBeHb XpaHeHns
AO0ITKEH cobupaTbCsa Ha HOCUTENSIX OAHOMO M TOro e Tuna U HOMUHana.

dopmyna ansa pacyéTa nmueH3MpyemMon NonesHon EMKOCTU BbIrMSANT cregyowmm obpasom:

<Emkocmb Hakonumensi OecsamuydHbiti Téalm> * <Konuyecmeo Hakonumernel> / <@akmop
pennukauuu> * 0.84,

roe:

= <EMKOCTb Hakonutena> — €eMKOCTb OJHOro HakonuTtensd, ncnonb3yemoro B
pacnpegeneHHoMm AOUCKOBOM MaccumBe AOnA XpaHeHUA [OaHHbIX nonb3oBaTtenen, B
eanHnUax, yka3daHHbIX Ha MapKMpPOBKE HaKonnTend

= <Konn4yecTtBO HakonuTenem> — obLiee KONMYEeCTBO HaKOoMUTenen, YCTAHOBMEHHbIX B

BblUMCNIUTENbHBIX Y3nax Ckana’” p MB 1 ucnonb3yembix B pacrpeaerneHHoM AWCKOBOM
MacCuBE A8 XPaHEHWsI AaHHbIX Nofb30oBaTenen

= <dakTOop pennukauun> — napamMeTp pe3epBUPOBaHMUS LaHHbIX, BAVSKOWMA Ha
OTHOLLUEHNE CbIpOon EMKOCTU OUCKOBOIO MaccuBa K nonesHon émkoctu. Hanpumep, npu
NCnonb30BaHUN TUMOBOW HACTPOWMKK pennukaumm 3:2 <daktop pennukaumm> = 3

= 0.84 — koahpurumeHT NnepeBoda 3aBOACKON EMKOCTU ANCKOB B BUaAMMbI OC nnatdopmbl
00BbEM

CnyxebHble anckm no OC, nog cnyxby MDS (cM. HWxe), noa K3y 3annucu He BKNOYalTCsa B
pacyer.
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O6Lwas nuueHsnpyemasi, oHa e nonesHas, EMKOCTb ONpeaenseTcsl Kak CymmMa BCEX pacyeToB
no KaxgoMmy ypoBHIo (tier). Ipobu okpyrnsatoTca Ao uenoro, B 605bLUyto CTOPOHY.
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6. BBICOKAA AOCTYMNHOCTb U 3ALLUUTA OAHHbLIX

NHdpacTpykTypa BUpTyanbHbIX pabounx mecT peanusyetcs npuknagHeiM 10 Ha nnatdopme
BUpTyanu3auun. Bbicokass pocTynHocTb komnoHeHToB basunc.WorkPlace peanunsosaHa
apXUTEKTYpPHO BO3MOXHOCTbIO pasBepTbiBaTb WX B KNacTepHoW KoHdwurypauun. Bbicokas
AOCTYNHOCTb BUPTyanbHblX pabodnx MecT obecrnevvMBaeTcs, Kak npaBuro, CpeacTBammu
nnaTtopMbl BUPTYyanu3sauuu.

Kpome Toro, BaxHo obecneunmtb BbICOKYHD AOCTYMHOCTb AaHHbiXx BPM (guckoB BMpTyanbHbIX
MalUWH, AaHHbIX npodunen nonb3oBaTenen), a Takke «BHELWHUX» OTHocuTenoHo BPM
KOMMOHEHTOB, Taknx kak 6a3a gaHHbix BPM, cepBuc kaTanoros u np.

Bbicokas ooctynHocTb kKoMnoHeHToB basuc.WorkPlace
Bpokep BPM pasBepTbiBaeTcs B Tpex ak3emnssipax, 06pasyroLmx 0TKa3oyCcTONYMBbIN KnacTtep.

Mo coobpakeHusi caln3nHra YMcro 3K3eMNNSPOB MOXET OblTb yBENUYEHO, NPOTECTUPOBAHHbLIM
MaKcUMyMoM siBrisieTcs 7.

[dvncnetyep nNOAOKMOYEHUA pas3BepTbIBAETCA B HECKONbKMX dk3emnngapax. Kaxgbii 13 Hux
camooCcTaTOyeH M B3auMo3aMeHsaeM, NO3TOMY B Cllydae OTka3a KaKoro-TO M3 HMX JOCTaTOYHO
4yTO6bl NONb3oBaTeENM obpalwanmcb Ha ApPYron gucneTyep NOAKMIOYEHUN. ITO peanuayeTcsa unu
COOTBETCTBYIOLLEN HACTpPoMKkoM 6GanaHCUpOBLUMKA Harpyskm WnNn, €ecnv WCnosfb3oBaHue
OanaHcupoBLLMKa Harpy3kuM 6bino NpU3HaHO HeuenecoobpasHbIM, YKadaHMEM CNUCKa agpecoB
aucneTyepoB NOAKMYEHNA B HACTponKax KnneHTa BPM.

Bbicokas OOCTYMNMHOCTb BUPTYallbHbIX pa6oq|/|x MeCT

Bbicokasi OCTYNHOCTb BUPTYarbHbIX paboumx MecT obecrnedmBaeTcs hyHKLMOHANOM KnacTepa
BbICOKOW AOCTYMHOCTM Nnatgopmbl BUpTyanusaumn. Ecnyv npousolwen oTka3 Kakoro-To u3
cepBepoB, M OTkaszanu paboTawolime Ha Hem BuMpTyarnbHble MaliuHbl — OHW OyayT
nepesanylleHbl Ha Npo4Ynx cepepax MalunHbI.

Bbicokasi AOCTYMHOCTb AaHHbIX

lMporpammMHo-onpegensemas nogcucteMa xpaHeHuss u3 coctasa MawwuHbl BupTyanusaumu
Ckana”p MB.BPM xpaHuUT gaHHble C HacTpanBaemomn n3bbITOYHOCTLIO. [loaaepxkuneaeTcs Aea
anroputma:

= CcO3aaHume pensuk, NoJIHbIX KONWW AaHHbIX

=  n3bbITOMHOE KoguposaHue (Erasure Coding)

B nepBom crniyvae ans kaxgoro «bnoka» AaHHbIX CO34aeTCA yka3aHHOE YUCMO KOMWKM, NPUTOM
HUKakune konuu aToro 6rnoka He ByayT pacnonoXeHbl HA OOHOM U TOM Xe cepBepe (PUCYHOK 7).
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Konuu gaHHbIx

-—
L]
=—1 1l 1l
L]
Konua 1
-—
C 1l 1l
L]
\ -—
L]
L]
[aHHble _ —
I [ e [ 1l
-—
L]
=|——|l 1l 1l
L]
Konwusa 3

PucyHok 7 Cos0aHue pernnuk, nosHbIX Konut daHHbIX
3a cyeT 3TOrO B cnydae OTKa3a cepBepoB WUINn HakonuTenem B HUX OaHHble BI/IpTyaJ'IbHOI7I
MalUUHbI NpOoAOIIKAaT OCTaBaTbCA OOCTYMNHbLIMWU.
O6bI4HO Mcnonb3yeTcs NONUTUKA XPaHEHUS B 2 NN 3 KOMMUSIX.

Bo BTOpOM cnyyae pesepBupoBaHme obecnevmBaeTcsa godaBneHnem GriokoB
YETHOCTW/M3ObLITOYHOCTU. MoryT ncnonb3oBaTbCS CrieayloLme BapnaHTbl (4aHHble + YeTHOCTb),
B 3aBMCUMOCTM OT XXeNnaemoro ypoBHS AOCTYMNHOCTU U KONM4YecTBa XOCTOB B cucteme: 3 + 2, 5 +
2,7+ 2,17 + 3. Cxema peanusauumn TeXHONOrMM n30bITOYHOrO KOANPOBAHWS ANs cryvast 5 + 2
npvBegeHa HUxXe:

Bnokn

S @m_m @

[aHHble i P i piasee e
E

R

AN El 1] |||
1]
—_— . S Y -
= — (1l I

EHOKVI\ . "I "I

N36bITOYHOCTH

PucyHok 8 N36bimoyHoe KkoduposaHue
MpenmywiecTBa u orpaHN4eHUA 3TUX BapMaHTOB
MpenmyiecTBa peanusaunmn n3bbITOYHOCTU OAHHbIX pensiMkamu:
=  BbICOKasi NPON3BOAUTESNTBHOCTb UCKOBOW NOACUCTEMBI

= ObICTPOE BOCCTaHOBIIEHME HEOOCTaKOLWMX KOMUIN AaHHbIX NPU OTKa3e OOHOro WUnu OBYX
cepBepoB

= npouecCc BOCCTaHOBJIEHNA HeaoCTaloWmnx pensink npaktu4eckn He BIUAET Ha O6Ll.l,y|'0
npon3BoaAnTESIbHOCTb ANCKOBOIo XpaHunuiia
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= yaue uenecoobpaseH onst HeBoNbLUMX KOMMEKCOB

K HepgocTaTkam pexnmMa co3gaHuna pernyimk MOXHO OTHECTU BbICOKME HaKraaHble pacxodbl Ha
XpaHeHne aaHHbIX.

Pexum n3bbIToYHOro koanpoBaHus nossonsieT 6onee adpdekTMBHO MCMONb30BaTb AMCKOBOE
MPOCTPAHCTBO, HO Y HEro MMEIDTCS CrieaytoLme orpaHNYeHust:

= [Ons OOCTUMXKEHMSI LIENeBOW MpOM3BOAUTENBHOCTM MOXeT noTpeboBatbcs Gonblue
HakonuTenel / Bbibop Gonee ObICTPbIX HAKONUTENEN B HEKOTOPbIX CLIEHapUAX

= Bofiee HM3Kas CKOPOCTb BOCCTAHOBMIEHWSA HeOOCTaloWMX KOMUA OaHHbIX (rebuild) npwu
noTtepe ogHOro Unu AByX CEPBEPOB

= [OMoSHUTENbHAas 3arpyska npoLeccopoB
= [ONs ero UCnonb3oBaHnsa TpebyeTcs NSATb CepBepoB U GorbLue

= Kakol BapuaHT LenecoobpasHo BbiOpaTb AN TeX WM MHbIX MynoB BUPTyanbHbIX
paboynx MecCT 3aBUCUT OT UX KPUTUYHOCTW.

= B psige cueHapueB LenecoobpasHO XpaHWUTb AaHHble Npodurer Nonb3oBaTenen He
«BHYTPU» BUPTyarnbHbiXx paboymx MecT, a Ha OTAENbHOM XpaHunuiie nepemeLLaemMblixX
npodcunen.

= B Takom cnyyae BbiCOKas OOCTYMHOCTb AaHHbIX nNpodunen gormkHa 6biTb obecneveHa
BbIGpaHHbIM XpaHunuwem (He Bxogut B coctaB MawuHsl MB.BPM).

KaTtacTpogoycTon4mBoCTb
CywecTBylOT ABa BapmaHTa opraHM3aumm katactpodoycTonunBon MHPPacTpyKTypbl.

B npoctom cnyyae MoxeT ObiTb LenecoobpasHO peanu3oBaTb «PacTAHYTHIN KnacTep»
cpeacTBamu nNnatopmMbl BUPTyanusaumm n NporpaMmmMHO-0ONpeaensieMoin CUCTEMbl XpaHEHMsI.

B opyrom cnyvae ctpouTcsa ase 1 6onee HesaBucuMMble MHGPacTPykTypbl BPM kaxgas Ha cBoen
nnowagke — reopacnpegenerHHas nHctannaumsa. Knuent basuc.WorkPlace 6ynet otobpaxaTtb
pecypcbl, JOCTYMHbIE MOMbL30BATENIO, Cpa3y C HECKONbKMX nrowanok. MNpn ncnonb3osaHnn Ha
pasHbIX nnowagkax OAMHAKOBbLIX MMeH ans nynos BPM, TepmuHanbHbIX cepBepoB U
NPUNOXeHNN OHM ByayT aBTOMaTU4EeCKM arperMpoBaHbl A4S NOfb3oBaTens B O4WH OOCTYNHbIV

emMy pecypc.

Mpn 3anpoce nonb3oBaTens Ha MNOAKMOYEHWE K arpermpoBaHHOMY pecypcy cucTtema
onpegenseT Luenesyto nrowanky n obecneynBaeT NOSKNIOYEHNE CO CKBO3HOW ayTeHTUdUKaLmemn
(6e3 3anpoca kaknx-nmbo gaHHbIX Ana ayteHTudukaummn). OgHako, NOeHTUYHOCTb BUPTYarbHbIX
pabounx mect (Bepcum OC, Habopkl MO n T.n.) obecneynBaeTca agMMHUCTPATOPaMK, Takke
notpebyetcs peanusoBaTb KaTacTPOOYCTONYMBOCTL NepeMeLLaeMbIX NPodunen Ha Kakom-To
XpaHunue (He BXOAMT B cocTaB MaLlunHbl).

B oGoux BapuaHTax noTpebyeTcs peanu3oBaTb «MNEPEKIYeHMe» Mexay nrowagkaMmm Ha
«To4ke Bxoga» nonb3oBaTenen B BPM, 06bi4HO eto BbICTynaeT 6anaHCUpOBLLMK HAarpy3Kku.

Peanunsaums katactpoOyCTOMuMBOM WHMPACTPYKTYpbl COAEPKUT B cebe MHOro HKaHCOB,
OnucaHWe KOTOpbIX BBLIXOAWUT 3a paMKM [aHHOro [AokymeHta. B cnyyae wuwHTepeca K
KaTacTpodoycTonymBon KoHdurypauum MawmHbl crieqyetT obpaTtuTbCs 3@ KOHCynbTauuen K
npeactasuTento Ckana’ p nnn ceptTnuLMpoBaHHOro napTHepa.
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PesepBHoe KornmpoBaHue

PesepBHOe konunpoBaHue UHGpacTpykTypsl BPM cBoguTCA, B OCHOBHOM, K pe3epBHOM KOMuUn
coaepxmmoro 6a3sbl gaHHbIXx BPM 1 k konum komnoHeHTa «deploy», ¢ NOMOLLIbIO KOTOPOro MOXHO

nepepasBepHyTb KOMMOHEHTLI BPM.

Pe3epBHOE KOMMpOBaHWE BUPTyarnbHbIX MallMH (TakMX Kak «30510Tble 06pasbl») MOXHO
OCYLLIeCTBMATb BCTPOEHHbIM B CEPBEP YNpaBlieHUsi BUPTyarnbHOWM NNaTtgopMbl UHCTPYMEHTOM.
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7. AHOOPMALMNOHHASA BE3OMNACHOCTDb

MHdopmauyunoHHass  6esonacHocTb  MawwuHbl  BupTyanusauum Ckana’p MB.BPM
obecne4ynBaeTca 3a cHET UCMONb30BaHMSA KOMMIEKca Mep:

=  pgeHTudpukaumsa wn ayteHTUdUKaUUA nonb3oBaTenen, BKOYas ABYX(aKTOPHYIO.
MopoepxmBatoTcs cnegyolme TOKEHbl U CMapT-KapThbl:

= ESMART Token FOCT

= PytokeH 3L 2.0

= eToken

= JaCarta

= VpoeHTngukaums n aBTopmsanmsi NoNb3oBaTeNbCKMX YCTPOWUCTB AOCTyna

= BcTpoeHHas HacTpauBaemas MNonuTUKa naponen m nogaepxkka naposbHbIX MONMUTUK
nogkntovaembix BHewHuX LDAP-kaTanoros

= [logkntoyeHune K BUpTyanbHbiM paboymm mecTam vepes eanHyo Touky Bxoga B BPM —
[ucneTyep nogknodeHUn. Npsmon 4oCcTyn HEBO3MOXKEH

= ABTOMaTM4eckoe GriokMpoBaHue y4eTHbIX 3anuncen, yCTponcTe agocTyna, IP-agpecos npu
MHOrOKpaTHOM BBOZE HENPaBUIbLHOMO NOrMHa/napons

= PoneBasas mogenb AocTyna, npu KoTopon nonb3oBatento BPM gocTynHbl TOMbKO
OencTBus, onpegernieHHble Ha3Ha4YeHHOW eMy POSibHO

= PasrpaHudeHune npaB 4oCTyna U3 KOpnopaTMBHOW MU U3 BHELLHEN CETEN

= CeCcCMOHHOE MOAKNYEHNE Nonb3oBaTenen K BUpPTyarnbHbIM pecypcam: Ons Kaxaoro
NOOKITIOYEHUS  Kakgoro nonb3oBaTens Cco3gaeTcss  MHAMBMAyanbHas ceccust U
noaroTaBnNMBaeTCH K paboTe ToNbKo BbiOpaHHbIN UM paboumnii cton. Nocne 3aBepLueHus
ceaHca Mnonb3oBaTensl ceccus 3aBepluaeTcs, kak u pabota BupTyanbHOro pabouyero
cTona

= PerynﬂpruZ aBTOMaTU4eCKUI KOHTPOI1b LEeJTOCTHOCTUN KOMIMOHEHTOB CUCTEMbI

MawwuHa Buptyanusaumm MB.BPM moXxeT ObiTb ncnonb3oBaHa B MHPOPMaLMOHHBLIX CUCTEMAX
C JONOSTHUTENbHBIMU TPEBOBAHUAMM COrNAcHO HOPMATUBHOW AOKYMEHTaLUuu.

Te nnn unble Bepcum MO n3 coctaBa MawmHbl BUpTYanusauum nonydanm ceptucpumkat CTOK.
Kpome Toro, MawmuHa coBMmecTMa ¢ psagom annapaTtHbIX U MPOrpamMMHbIX HanOXeHHbIX CPeacTB
obecneyveHnst MHOpMaUNOHHOM 6e30nNacHOCTMW.

Ana nonyyeHuss Tekywlero craTyca cepTuduKauum WnM BO3MOXHOCTU  UCMOMb30BaHUSA
HanoXeHHbIX cpeacTB crieayeT obpaTuTbes k npeactasmTento Komnanmum Ckana’ p.

Takum obpasom, MawmHa BupTyanmsaumm MoxeT 6biTb MCNONb30BaHa:
= B rocygapcTBeHHbIX MHopMauMoHHbIX cuctemax (MMC) BnnoTe Ao 1 knacca
*  MHPOPMALMOHHBIX CUCTEMAX NEPCOHANbHbIX AAaHHbLIX 40 1 YPOBHS 3aLLUULLEHHOCTM

= B Cuctemax, rge K aktyalibHbIM OTHECEHbI YIrpo3bl 1-ro n 2-ro Tuna

OpHako Kaxabl Takon NpoekT TpebyeT oTaenbHoM npopaboTku. [na KoOHCynbTauumn No 3ToMy
BOMPOCY pekomeHayeTcs obpatutbCa K NpOUNIBHOMY CUCTEMHOMY WHTErpaTtopy Wnu
npeactasuTento Ckana’ p.
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8. TAPAHTUPOBAHHOE KAYECTBO

KauecTtBeHHble noka3atenu MawwuHbl BUpTyanusauum Ckana” p MB.BPM o6ecneunBatotcs eé
COOTBETCTBMEM NPOBEPEHHOMY CTaHAAPTHOMY BapuaHTy, cobrniogeHnemM yCTaHOBEHHbIX HOPM
n TpeboBaHmii no opmmupoBaHMo, peanusaumen paboT BbICOKOKBANMMUUNPOBAHHLIMMU
creumanucTaMm Ha Bcex atanax XXU3HeHHOro Lukra.

[Mpon3BoaCTBO (KoMMnekToBaHme 1 passepTbiBaHue 10)

anI npon3BoaCcTBE NCNOJ1b3YHTCA BbICOKOKa4Y€CTBEHHbIE KOMMIEKTYoLne

Cb6opka NpoayKLUMn OCyLLIECTBISIETCA CTPOro B COOTBETCTBUM C YTBEPXKAEHHLIM NIaHOM
pa3meLleHns KOMMNOHEHTOB

MepBuyHoe paseepTbiBaHue MO ocyLlecTBRSeTCA B aBTOMATUYECKOM pexmnme

[ononHuTtenebHble HacTponkn MO ocyWwecTBRAAOTCA B COOTBETCTBUN C YTBEPXKOEHHOM
METOLMKOM N NOLIAaroBON MHCTPYKUNEN

OcyuwectBnseTca pyHKUMOHaNbHOE TeCTUpoBaHne chopmMmpoBaHHON MalmnHbI

OTKNoHeHWs OT TMnoBoro peleHns Ckana” p MB.BPM ucknoyeHbl

I'Iepeuaqa B 3KCMiyatauuto

Ckana” p MB.BPM nonHocTtbto cdhopmmpoBaHa, NpoTecTupoBaHa, roToBa K pa3MeLLLeHNI0
B CETW 3aKasudnka 1 pasmeLleHunto npuknagHoro MO

B komnnekte co Ckana”p MB.BPM nepegatotca nacnopT pelleHusi, ceptudukaTt Ha
noaaepxKy

MpoBoantca obydeHne cneunanucToB 3akas3vnka pabote co Ckana’p MB.BPM (no
3anpocy)

ﬂ,OI'IOJ'IHl/ITeJ'IbH ble Tpe6OBaHI/IFI

BosmoxHa peanusaumsi OOMNONHUTENbHbIX TpeboBaHWM MO MOAEPHU3aUUW WUNN PasBUTUIO
Ckana”p MB.BPM (no 3anpocy), B TOM yucne:

AnnapaTtHas MofepHU3auusi peLleHns

Fopu3oHTanbHOE WNM BepTUKanbHOe MacluTabvpoBaHME HOBOIMO WM MMELLEerocs
peLueHus

N3meHeHne pyHKLMOHANbHOCTM KOMMOHEHTOB AMcTprbyTMBoB 10, nx gopaboTka

TecTypoBaHue NPUIOXEHUIA, NPOU3BOAUTESNBHOCTU MNPUNOXEHUA UMW MHOE [OpYyroe
3anpoLleHHoe TeCTMpOBaHue

PaboTbl BEINOMHSAOTCSA C y4acTMeM apXUTEKTOPOB U UHXEeHepoB, paspaboTtymkos MawwuHbl 1 MO
Ckana”p MB.BPM.
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9. TPEBOBAHUA K PASMELLEHUIO PELLEHUA

PelwleHne npeactaensieT cobor cepBepHbI MOHTaXHbIN Lwikad 197, BbicoTa 42U, ¢ AanbHenLwen
BO3MOXHOCTbIO MOAYNbHOW paclumpsaeMocTn 4o 14 cToek.

HanonHeHnune wkadga obopydoBaHMEM M COBOKYMHbIA BEC 3aBUCAT OT BbIOpaHHOro BapuaHTa
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 LKada coctaensieT ot 6 go 11 kBT.

B mecte YCTaHOBKMN OOJTKHbI ObITb npegycMoTpeHbl COOTBETCTBYHOLLME MOLLUHOCTU NO OTBOAY
Tenna.

TpeboBaHusa ana nogknoyYeHns MalwmnHbl CKana’\p MB.BPM «k nokanbHOW ceTu 3akas4duka
onpegenaTcs Ha atane hopmMmmpoBaHuna crnieundunkaumm MawmnHbI.

I'Ipvl pa3BéprIBaHVII/I peweHna Ha HEM 6y,EI,yT BbIMNOJIHEHDbI HaCTpOI7IKI/I ceTeBbIX agpecoB B
COOTBETCTBUN CO CprKTypOIZ ceTu 3akasudumka. 3akasvnk OOIKeH npeaoctaBuUTb HeobxoanMble
AaHHble B COOTBETCTBUU C HomeHmaTypon KOMMNOHEHTOB peLleHnd.

B ceTu 3akasunka fOMmKHbI OblTb HACTPOEHbI COOTBETCTBYHIOLLME MapLUPYThI 1 NpaBa AocTyna.

[anbHeliluMe MeponpusiTUs Mo BBOAY B 9KCMyaTauumilo OCYLLECTBSIIOTCA 3aKa3YMKoOM MyTEM
HaCTPOMNKM NPUKIaAHbIX NPOrPaMMHbIX CUCTEM.
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10. TEXHUYECKAA NOOAEPXKA

MoctaBka  MawwuHbl  Buptyanusaumm Ckanap MB.BPM  ocyuwectBnsetca ¢
npeaBapuTenbHbIMKU  COOPKOW, TEeCTMpPOBaHMEM W HACTPOMKOM OOOpyAOBaHWS COrnacHo
TpeboBaHMsiM 3akasuymka. KauyecTBeHHas nogaepxka MawwuHbl BupTyanusauum Ckana’\p
MB.BPM o6GecneunBaetcss eauvHbIMW CTaHOApTaMU TapaHTUAHOTO WM MOCTrapaHTUMHOO
TEXHMYECKOro 06CnyXnBaHUs:

= [lakeTt ycnyr no TEXHMUYECKOMN nogaepxke Ha I'IepBbII7I roq BKIO4YeH B NOCTaBKYy

= 3akas3uymKk MOXeT Bblbupatb NakeT B 6a30BOM pexume 9x5 unm B pacLUMPEHHOM pexnme
24x7 (onumsa onsg KpUTMdYeckorm yHKLMOHArbHOCTHN)

= CpOK Ha4valribHO ano6peTaeM017| TEXHMYECKOMN nogaep>XkKn MOXeT ObITb yBenun4yeH oo 3un
5 ner, Takke AOCTYynNHa npoJfioHrauna nognepxku

=  BO3MOXHO BKNOYEHME B COCTaB CTaHOAPTHbLIX MakeToB AONOJIHUTETbHbIX onunn un yenyr

CocTaB TUMOBbLIX MAKETOB YCMNYr MO TEXHWYECKOW NoJAepXKKe npefcTaBneH B Tabnuue Huxke
(Tabnwuua 5).

Tabnuya 5. lNakemel ycriye no mexHu4veckol noddepxke MawuHbl supmyanusayuu Ckana”™p MB.BPM

Maket Maket
«9%5» «24%T7»

«O6cnyxnBaHue komnnekca Ckana’p B pexvume 9x5»
(B pabouee BpemMsi No pabounm gHSIM)

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

MpepnoctaBneHne poctyna K cucteme permcrpauum
3anpocoB/vHUMaeHToB Service Desk

lNpenocTtasnexHne pocrtyna K base 3HaHUN
no npogyktam Ckana’p

MNpenocTtaBneHne o06GHOBMEHU nULEH3NOHHOro 10
Ckana’p

AvnarHoctuka, aHanu3 K  ycTpaHeHue npobnem
B paboTe komnnekca Ckana’*p, Bkntovas:

= ycTpaHeHue annapaTtHbiX HeMcrpaBHOCTEN

=  TexHu4veckoe conpoBoxaeHue MO
KoHcynbTauumn no pabote komnnekca Ckana’p + +

«3awmTta KOHMAeHUansHon nHdopmaLmmn»
(HencnpagHble HocuTEenu WMHpopmaLmm He Onuwnsa Onumsa
BO3BpaLLaoTcs 3akasz4ymkom)

3ameHa 1 peMoHT 060pyA0BaHMSA MO MECTY YCTAHOBKM 5 0
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MawwuHa Buptyanusauyumn Ckana”*p MB.BPM

Maket Maket

«9%5» «24%7T»

HocTaBka 060pyD,OBaHI/IF| Ha 3aMeHy 3a cuyeT

+ +
npounsBoanTens
PacwumpeHHble onuun obenyxmBaHns — +
BpemeHa pearnpoBaHus n oTknnka, He bonee:
30 MUHYT, 30 MUHYT,
Bpemsi peructpauumn obpatieHun paboune vachbl KpYrfiocyToO4HO
(9%5) (24%7)
B TeueHne B TeueHne
MoakntodeHne cneunanmeTa K peLeHnto MHLMAEHTOB
N 1 pabo4ero yaca 1 vaca
KPUTUYHOIO N BbICOKOrO YPOBHEW (9x5) (24x7)

MpuMeyaHne K cpokam peMoHTa 06opyaoBaHNS

MpuMeyaHue Kk cpokam pemoHTa obopyaosaHus: MawmuHa Buptyanu3auum Ckana’ p MB.BPM
apPXUTEKTYPHO SIBNSAETCA YCTOMYMBBIM K BbIXOAY M3 CTPOS OTAErNbHbIX KOMMOHEHTOB U Aaxe
y3rioB, MO3TOMy HeT HeobxogumocTn B obecneveHun [OpPOrocTosiLEro cepsBuca CPOYHOrO
BOCCTaHOBIEHNA obopyooBaHWsi B TeyeHue CyTok U MeHee. B MawwuHe BupTyanusauum
Ckana" p MB.BPM npeaycMOTpeHO, Kak MWHUMYM, ABOWNHOE pe3epBMPOBAHME OCHOBHbIX
KOMMOHEHTOB, NO3BOJIAIOLLIEE COXPaHATb AaHHble N paboTOCNOCOBHOCTL Aaxe Npu BbIXode w3
CTPOS HECKONbKMX OUCKOB W/UNn cepBepOB.

lMonHoe onucaHue ycnyr Nnogaep»Kkn OOCTYNHO Ha canTe www.skala-r.ru.
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MawwuHa Buptyanusauyumn Ckana”*p MB.BPM

O KOMINAHUA

Ckana’ p (npoaykt Mpynnbl Rubytech) ¢ 2015 roga BbinyckaeT nporpamMHo-annapaTHble
koMmnnekcobl (MawmHbI) 1 cerogHsa npeanaraeT LWMPOKUIA TEXHOMNOMMYECKUIA CTEK ANst NOCTPOEHUS
ANHAMUNYECKNX UHPPACTPYKTYP M MHAPPACTPYKTYP YyNpaBneHnss AaHHbIMU BbICOKOHArpyXeHHbIX
NH(OPMALIMOHHBIX CUCTEM.

Mpoayktel Ckana’ p BKMOYEHbl B PeecTp NPOMBILINEHHON NPOAYKLMW, NPOM3BEAEHHON Ha
Tepputopun Poccuickon ®egepaumm, n B EQnHBIA peecTp poccumncknx nporpamm anst 9BM u
B. CoOoTBETCTBYIOT KPUTEPUAM LOBEPEHHOCTU M UCMOMB30BAHMIO A1151 OOBEKTOB KPUTUYECKOWN
NHopmMaLmMoHHOM HGpacTpyKTypbl (KAN).

[ononHuTteneHas nHpopmMauna — Ha cante www.skala-r.ru.

40 n3 40


http://www.skala-r.ru/

