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WMHdopmaums, npencraBreHHad B [OOKYMEHTE, HOCUT WCKITOYUTESNTbHO WMHAOPMaLMOHHbLIN
XxapakTtep, SBMsgeTCA akTyanbHOM Ha AaTy pa3MeLleHust.

TexHuyeckne xapakTepucTukKn, NpuBeaeHHbIE B JOKYMEHTE — CMPaBOYHbIE U HE MOTYT CNYXUTb
OCHOBaHMEM AN NPeTEeH3NN.

TexHudeckne XapaKkTepUCTukn MOryT otrnn4aTbCdA OT NpuBeAEHHbIX BCNeaCTBUe MO,D,VI(*)I/IKaLI,VII/I
n3genuvn, n MOryT ObITb U3MEHEHBI npoun3soauTenem oes yBeaOMITEHNA.

[oKyMeHT He saBnseTca NybnmyHom odepTorM M HEe COLAEPXKUT Kakmx-Nnnbo obaszaTtenscTs
000 «CKANA-P».
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NEPEYEHb TEPMWUHOB N COKPALLEHUA

TepMuH, cokpalleHue OnpegenexHne

HDD (anrn. Hard disk drive) TBepaoTenbHbI HakonuTens 6e3
MOABWXHbIX YacTewn

IP agpec (o1 Internet Protocol) Agpec ceTeBoro ycrtpomctea B CETU
Internet
IPMI (anrn. Intelligent Platform Management Interface)

MHTennekTyanbHbIn HTEPdENC ynpassieHms nnaTtopmon
ANS aBTOHOMHOrO MOHUTOPWHIa 1 ynpasneHus PyHKLMaMM,
BCTPOEHHbIMW HENOCPEACTBEHHO B annapaTHoe n
MUKponporpammHoe obecneyeHne cepBepHbIX NnaTtgopm

Postgres HassaHue CYB[] (cnctembl ynpaeneHms 6asaMmm gaHHbIX)

SSD (aHrn. Solid-State Drive) 3anomuHaiowlee yCTPOMCTBO Ha
OCHOBE MUKPOCXEM NamATH

=yl ba3sa gaHHbIX, 6a3bl 4aHHbIX, COKP.
oC OnepaunoHHasi cuctema
no MporpammHoe obecneyveHne

CyYb[ Cuctema ynpasneHus 6aszamu gaHHbIX, COKp.
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1. NTIPEAUCIIOBUE

1.1 OnucaHue fOKYMeHTa

OTOT TexHuyeckni 0630p [aeT KOoHUEeNnTyanbHbI U apXUTEKTYPHbIM 0630pbl MawwuHbl 6a3
AaHHbIX Ckana” p MB[.M.

Bpowiopa onucbiBaeT TO, Kak ONTUMU3NPOBAHHbIE MPOrpaMMHO-annapaTHble KOMIMIEKChbI
OTBEYaloT COBPEMEHHbBIM BbI30BaM, 1 pokycupyeTcs Ha MawunHe 6a3 gaHHbIx Ckana’ p MB[.MN
Kak O4HOM U3 NUANPYIOLWNX peLleHNn B 3TOM CEerMeHTe.

1.2 AyauTtopus

OTa GpoLtopa npegHasHayeHa ans coTpyaHMKoB koMnaHum Ckana’* p, napTHEPOB 1 3aka34ynkos,
nepeg KOTOPbIMW CTaBATCA 3agayn pas3paboTKM peLlleHus, 3aKynku, YMNpaBreHus Wunu
akcnnyataumm 6a3 gaHHbix Ckana”p MBA.I.

1.3 OG6partHas cBsA3b
Ckana’ p 1 aBTOpbl 3TOr0 AOKYMeHTa 6yayT paabl 06paTHOM CBA3M MO HEMY.

Ceskutechb ¢ komaHgon Ckana’ p no anekTpoHHou noute MV @skala-r.ru.


mailto:MV@skala-r.ru
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2. BBEAEHUE

MawwuHa 6a3 gaHHbix Ckana” p MB[.IM — 310 MoaynbHbIV NpOrpaMMHO-annapaTHbIN KOMMEKC
anst obpaboTkn M XpaHeHUst AaHHbIX, cheumanbHO npeaHasHadYeHHbIn ana pabotel CYB[
Postgres Pro B BbICOKOHarpy>eHHbIX cucTemMax.

MawwuHa 6a3 paHHbix Ckana’“p MB[A.MM  noBbilwaeT  NPoOM3BOAUTENBHOCTL U
OTKa30yCTOMYMBOCTb, CHWXAET 3aTpaTtbl 3a cyeT npopaboTaHHOM MHTerpaumm annapaTHoOro u
nporpaMMmHoOro obecneyeHusi, ONTUMM3AUUW anropuTMOB NS WUCMOMb3yeMblX TEXHOMOMMN,
LUMPOKOrO MPUMEHEHUA MeTodoB obecnevyeHns HageXHOCTW, KOMMSEKCHOCTU peLLeHus,
cneunanbHbIX Modenen NUUEH3MPOBaHNUS.

MawuHa 6a3 paHHbix Ckana“p MBA.MN npegHasHavyeHa OnNa pasMeLLEHNs  BbICOKO-
TpaH3aKLUMOHHbLIX 6a3 gaHHbix o6bemom oT 10 go 160 T6GanT, B 3aBUCMMOCTU OT BbIGPAHHOIO
npuoputTeTa NPON3BOANTENBHOCTU UNK 06beMa.

MawuHa 6a3 gaHHbIx Ckana’p MBA.M1 — komnnekcHoe pelleHue, BkNko4darllee B cebsi
MacwTtabupyemble Mogynu Onsi npoBedeHUs! BbIYUCIIEHWA WM XPaHEHUsI OaHHbIX, CUCTEMbI
PE3EepBHOrO KOMUPOBAHWA, a TaKKe CBEPXCKOPOCTHYHO CETEBYHD cpedy W CUCTEMY
WHTENNEKTYyanbHOro yrnpasneHusl.

Bbicokass nNpou3BOAUTENBHOCTb PELLUEHWUS OOCTUraeTcss B TOM  4YuCNEe  MNMPUMEHEHVEM
ONTMMarnbHbIX MO MNPOM3BOAUTENBHOCTM KOMMMEKTYOLWMNX W COBPEMEHHbIX CTaHOAPTOB,
HakonuTenen SSD/NVMe, ceTtesbix npoTokonos 100 Gigabit Ethernet.

OTkasoycTonmumBoCTb  obecneuvMBaeTca  MPUMEHEHWEM  HaOEXHbIX  KOMMNIEKTYHOLMX,
cneunanuampoBaHHon Bepcun CYB[] (Postgres Pro Enterprise), knactepusaumen, ounsnyecknm
pe3epBUPOBAHNEM  KPUTUYECKMX KOMMOHEHTOB, WCMNONb30BAHWEM YCTOMYMBLIX CETEBbIX
NPOTOKOSOB.

MawwuHa 6a3 paHHbix Ckana’p MB[MO.I cogoepxuT Bce HeobxoauMMmble 3feMEHTbl Ans
PYHKUMOHMPOBaHWS BbiCOKOHarpy>keHHo CYB[] Postgres. lNMogkniodeHne K BHEWHUM CceTam
OCYLLECTBISAETCS C MOMOLLbIO CTaHOapTHOro uHTepdenca Ethernet.

PeanunsoBaHbl (YHKUUM MOHUTOPWUHIa COCTOSIHMSI KaK annapaTHblX, Tak WM MNporpammHbIX
KOMMOHEHTOB peLLeHus], a Takke Heobxoaumble dYHKLUM ynpaBreHus.

MawwuHa 6a3 gaHHbIx Ckana” p MBA.IM gonyckaeT pa3melyeHme B ogHoM Moayne 6a3 gaHHbIX
Ccpasy HeckoNnbknx 6a3 AaHHbIX, NPeaoCTaBNAst BO3MOXHOCTU ANSA UX KOHCONUOALMU U CHUKEHWS
CTOMMOCTM 3KCnyaTaumm.

MawwuHa 6a3 paHHbIx Ckana” p MB[.IN snepBbie 6bina npeactasneHa B 2015 roagy kak NpoayKT
B nuHerke NMAK CKAJIA-P CP/T1. C Tex nop komMnnekc Oblf 3HA4YMTENbHO YCOBEPLUEHCTBOBAH
n nepepaboTaH.

PeweHne BHeOpeHO B KPYMHbIX KOPMOPaTMBHBLIX W TFOCYAAPCTBEHHbIX OpraHu3auumsx,
WMHCTannaunoHHasa 6asa coctasnset 6onee 2000 yanos.

MporpammMHo-annapaTtHble KOMIIIEKChI Ckana’p mMmbAa.Nn
n coctasnsawwme nx Mogynu BknoveHbl B EOUHBIN peecTp pPOCCUMIACKOM pagnoaneKkTpoOHHOM
npogykumm un pabotarot Ha [10O, BknwoyeHHOM B PeecTp pocCUMIACKOro nNporpaMmmHOro
obecneyveHns. MawmHa Ckana”p MB[A.M Takke Haxogutca B Peectpe poccunckoro
nporpaMmMHoOro obecneyeHums.
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3. OTNIMYUTENbHbIE YEPTDI

1. HapexxHoe xpaHeHue 1 BbICOKONpoM3BoanTernbHas obpaboTka 60nbmnx 06beMOB AaHHbIX

O6bem 6a3 gaHHbIX 4o 40 T6anT Npu BLICOKUX Harpyskax 1 ¢ MMHMManbHbIM BpeMeHeM
Ha pe3epBHOE KOMMpOBaHME U BOCCTAHOBIEHUE

O6bem 6a3 gaHHbIX 4o 160 T6anUT Npy CPEAHNX N HU3KUX Harpy3kax, U Afis CUCTEM

¢ 60MbLUMM OKHOM BPEMEHMW ANS Pe3epPBHOIO KONUPOBAHUSA 1 BOCCTaHOBIEHMS
MpownssoantenbHocTb 6onee 104 000 TPS no Tectam pgbench

dopmmupoBaHmne KatacTpooyCTONUYNBBIX pELLEHUI

. Bbicokasi npon3BOAUTENIbHOCTb

Cb6anaHcupoBaHHbI KOMNIIEKT 06opyaoBaHUs

ApXMTEKTYPHas oNTUMU3aLMsA MPON3BOAUTENBHOCTH
OnTuMKU3npoBaHHasi nokanbHas cuctTemMa XpaHeHus
CneumanbHble HAaCTPOWKM NporpaMMHOro obecnevyeHus
YnydweHHasa OyHKUMOHANbHOCTL BEAEHWS XKyPHanoB npeasanucu
Ocobble anropMTMbl pe3epBHOIO KOMMPOBAHWSI U BOCCTAHOBIEHNS
MpopaboTaHHble BapuaHTbl 4151 TUMOBbIX NMPUMEHEHUN

3. OTKa30yCTOMYMBOCTb Ha BCEX YPOBHSIX

HagexxHble KomnnekTyowme

PesepBupoBaHue 3Ha4MMbIX KOMMNOHEHTOB Ha annapaTHOM ypOBHE

OTkasoycTtonumeas apxutektypa CYB[ 1 pesepBHOro KonmpoBaHus

OnepaTtrBHasa BOCCTaHaBMMBAEMOCTb NMpu c6osax (MMHUMarnbHble 3HadeHnst RTO 1 RPO)

. MpropuTeT CoXpaHHOCTM AaHHbIX

lMonHble N NHKpeMeHTanbHble Konun 6a3 faHHbIX
XpaHeHne apxmBHbIX XXypHanos
3awwmTta ganHHbIx nporpammMHeiM RAID

5. OBecne4veHne kayvecTa nNpu pasBepTbiBaHNM

OnTuMarnbHOCTb HAaCTPOEK NpoBepeHa TecTamm

ABTOMaTM3NPOBaAHHOE pa3BepTbiBaHNE UCKIIOYAET YenoBeyeckme onbkn
CraHgapTu3auus pasBepTbiBaHWUSA rapaHTUPyeT COOTBETCTBME PeLLEHMUS 3asBEHHbIM
XapaKkTepucTmkam

. Hel'lpepblBHbIVI KOHTPOJ1b COCTOAHUA

BcTpoeHHas cobctBeHHas cuctema moHuTopuHra Ckana”p BusmoH
MoHuTopuHr paboTtocnocobHoctn CYB[] n o6opyagosaHmns
MpegHacTpoeHHbIe NOPOroBble 3HAYEHUSA KPUTUYHBIX NapaMeTpoB
PasnunyHble kaHanbl MHPOPMUPOBAHNA 006 OTKNOHEHMAX

7. YnyduweHHble BO3MOXHOCTU aiMUHUCTPUPOBaHUS

(] BCTpOeHHaﬂ cobCcTBEHHAs cucTema aBToMaTmu3aLUnn agMUHUCTPUPOBaAHNA U

o6cnyxuBanHma MawunHbl Ckana”p NeHom

= ABTOMaTU3MpPOBaAHHbIE AENCTBMS MO BbIMNOMHEHWUIO CITOXHbIX ONepauui ¢ Knactepom

 y3namu

= Pacwwupsaemas 6ubnuoteka cueHapues anga ynpasneHna MawmvHon
= CoxpaHeHbl Bce cTaHAapTHble MeXaHU3Mbl yripaBneHusi Postgres
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8. ObecneyeHune akcnnyaTauum

LleHTpanu3oBaHHas noaaepxka peLueHus

EoMHas oTBETCTBEHHOCTb 3a BECb KOMIMMEKC

Bbinyck ncnpasneHnn n pekoMeHgaumnmn

Macnopt MawwuHbI B KOMNnekTe n B cucteme Ckana”p NeHom

O6yyeHune nepcoHana 3akasynka

ABTOMaTU3aUNS YNpaBNeHNs XXU3HEHHbIM LIMKIIOM U3genus

MpoaBuHyTOE ynpasneHne BbICTPbIM pe3epBHbIM KONMPOBaHNEM N BOCCTAHOBIEHNEM
0a3 gaHHbIX

9. OkoHoMUYecKkast ahHEKTUBHOCTb

CneuuanbHble ycnosusi no nuueHsnpoBanmio CYB[, Postgres Pro Enterprise
CokpalLlleHHble CPOKM BBOAA B aKCnyaTauuio
Tonbko 060CHOBaHHO HEOOXOAMMbIE ANS KOPNOPATUBHOIO PELLEHUS KOMMNOHEHTbI

10. AnbTtepHaTtmBa Oracle Exadata ons TpaH3akUMOHHbBIX U TMOPUAHBLIX HAarpy3oK

oToBas, cbanaHcMpoBaHHas, 0TKa30yCToNUMBasi U MOSTHOCTbIO OTNaXeHHas cepunHas
MawwuHa 6a3 gaHHbix gns CYB[ Postgres

BbICOKMe HageXHOCTb U NPOU3BOAUTENBHOCTb

KauecTBo, noaTBEPXOAEHHOE ONbITOM NMPAaKTUYECKOro NPUMEHEHMUS
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4. NOATBEPXXAOEHHAA BE3OINACHOCTb

MawwuHa 6a3 paHHbix Ckana“p MBA.MT noctaBnfetcas € cepTMROULMPOBAHHOM
OC Anbt CI1 (ceptudpmkatr @CTIK 3866 ot 10.08.2018, nencteyet go 10.08.2028), koTopas:

1. MoxeT NpUMeHsTbCA NS 3alnTbl UHdOpPMaLMK:

= B 3HauMMbIx 06bEKTax KpUTUYECKON MHOPMALNOHHOM MHAPPACTPYKTYpbI 1 KaTeropum,
B rocyAapCTBEHHbIX MHPOPMaLMOHHBLIX cucTeMax 1 knacca 3almiLeHHOCTH

= B aBTOMaTM3MpOBaHHbLIX CUCTEMAX ynpaBrieHNsa NPON3BOLACTBEHHBIMU U
TEeXHOnorn4eckMmu npoueccamum 1 knacca 3awmeHHOCTH

= B MHdOopMaUMOHHBLIX CUCTEMaXxX NePCOoHarbHbIX AaHHbIX NPY HEOBXOAMMOCTH
obecrneyvyeHns 1 ypoBHS 3aLLMLLEHHOCTU NEePCOHAaNbHbIX AaHHbIX

= B nHdopmaumoHHbIX cuctemax obero nonb3osaHus |l knacca

2. CooTBeTCTBYET TpebOBaHNSM CMEeAYOLINX HOPMATUBHBLIX LOKYMEHTOB:

= «TpeboBaHusa 6e3onacHOCTN NHGOPMaLUUK K onepaumoHHbIM cuctemam» (PCTIK
Poccun, 2016) n «Mpodunb 3awmnTbl onepaumoHHbIX CUCTEM Tuna A 4eTBepTOoro Knacca
3awmntbl. UT.OC.A4.M3» (PCTIK Poccun, 2017) no 4 knaccy 3awmThbl

= «TpeboBaHusa no 6esonacHOCTM MHpopMaLMK Kk cpeacTBam KoHTenHepusaummny (PCTIK
Poccun, 2022, npukas Ne 118) no 4 knaccy 3awumThbl

= «TpeboBaHusa no 6esonacHocT nHdopMauumn K cpeacream Buptyanusaumm» (PCTIK
Poccun, 2022, npukas Ne 187) no 4 knaccy 3almThbl

= «TpeboBaHusa no 6e3onacHOCTM MHPOPMaLMK, yCTaHaBNMBatoLLMe YPOBHN LOBEPUS
K CpeAcTBaM TEXHMYECKOM 3alunTbl MHopMaLmm n cpegcteam obecneyeHns
6e3onacHoCcTM MHOPMaLMOHHBIX TexHororn» (PCTIK Pocecnun, 2020, npukas Ne 76)
no 4 ypoBHIO AOBeEpUS

= «TpeboBaHuna no 6e3onacHOCTM MHpOpMaLMK K cuctemam ynpasneHns 6aszamm
AaHHbIX» (PCTIK Poccun, 2023) — no 4 knaccy 3awwmTbl U TEXHNYECKUM YCNOBUAM
643.20663116.00002-12 TY

B MawwuHe 6a3 paHHbix Ckana” p MBA.IN vcnonb3yetca ceptudpuumnposaHHaa CYB[ Postgres
Pro Enterprise (ceptucukar ®CTIK 4063 ot 16.01.2019), koTopas:

1. MoxeT npuMeHNaTbCs ANs 3alnTbl HOPMaLMK:

= B 3HaumMMbIx 06beKTax KpUTUYECKON MHPOPMALNOHHOM MHAPPACTPYKTYpPbI 1 KaTteropum,
B roCyAapCTBEHHbIX MHPOPMaLMOHHBLIX cucteMax 1 knacca 3almeHHOCTH

= B aBTOMaTM3MpOBaHHLIX CUCTEMAX yNpaBrieHNa NPON3BOLACTBEHHBIMU U
TEeXHONorm4eckMmm npoueccamum 1 knacca 3awmLeHHOCTH

= B nHdopmMaLmMOoHHBIX cucTeMax nepcoHanbHbIX 4aHHbIX MPU HEOBX0OUMOCTH
obecneyveHns 1 ypoBHS 3aLLULLLEHHOCTU NEPCOHANbHbIX 4aHHbIX

= B mHdopmaumoHHbIX cuctemax obuiero nonb3oBaHus Il knacca

2. CootBeTcTBYET TPEOOBAHNAM CriefyoLMX HOPMATUBHBLIX JOKYMEHTOB:

= «TpeboBaHusa no 6e3onacHOCTM MHMOPMaLMK, ycTaHaBNMBaLmue ypoBHU OBEPUS
K cpeAcTBaM TEXHMYECKOM 3alumnTbl HpopMaumm u cpegcrTeam obecneveHns
6esonacHoCcTM MHopMaUNOHHbIX TexHonornny (PCTIK Poccuun, 2020) — no 4 ypoBHIO
AoBepus
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npOTeCTVIDOBaHa COBMEeCTUMOCTb C HaJnioXXeHHbIMU cpeacTtBamMun 3allnThbl:

CepTunumpoBaHHoe aHTUBUMPYCHOE cpeacTBo 3awmtbl  Kaspersky
Endpoint Security ana Linux (ceptudmkar ®CTIK 2534 ot 27.12.2011,
aencteyeT o 27.12.2025):.

«TpeboBaHma no 6GesonacHOCTU WHGOPMaLMK, YCTaHaBnuBalLWMe YPOBHW [OBEpPUS
K cpeacTBaM TEXHUYECKOW 3awmnTbl MHopMaummn n cpegcrtesam obecnedeHnsa 6e3onacHoCTm
MHOopMaLMOHHBLIX TexHonorun» (PCTOK Poccun, 2020) — no 2 ypoBHKO [oBepus,
«TpeboBaHus k cpeactBam aHTuBMpycHom sawmtbly (PCTIK Poccun, 2012), «lpodunb
3alMThbl CPeacTB aHTUBUPYCHOM 3aLmThl TMNa b BToporo knacca 3awutsl. UT.CAB3.62.13»
(PCTIK Poccun, 2012), «Mpodunb 3awwmntsl CpeacTs aHTUBUPYCHOM 3alLnThl TUHA B BTOporo
knacca sawmntbl. UT.CAB3.B2.M3» (PCTIK Poccun, 2012), «lMpodunnb 3awmTtbl CpeacTs
aHTUBUPYCHOW 3awmThbl TMNa [T BTOpOro knacca 3awmThbl

CepTtudunumpoBaHHoe cpeactso gosepeHHon 3arpy3km [1K «Cobornby»
Bepcus 4:

MoaTeBepxaaeT CcOOTBETCTBME TpeboBaHMAM pPYKOBOASALIMX [LOKYMEHTOB K CpeacTBam
OOBEPEHHON 3arpy3ku, a Takke 2 YPOBHIO [O0BEpUs CpPeacTB TEXHUYECKOW 3aluThbl
OesonacHocT 1 obecnedeHnss  6e3onacHOCTM  MHOPMALMOHHBIX  TEXHOJOTMMN
N BO3MOXHOCTb ucnonb3oBaHua B VNCIMOH go Y31 sknountensHo, B [TMC go 1-ro knacca
3awmieHHocTn BknountensHo n B 3OKNN po 1 kateropmm BKNIOYNTENBHO

10
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5. MIPON3BOACTBO B POCCUMCKOU ®EOEPALIUU

Cneumnanuctammn Komnanum Ckana’*p 6bina npoBefeHa cywlecTBeHHaa paboTta no co3gaHuto
CXEM W KOHCTPYKTUBHOIO ncnonHeHms MawuHbl 6a3 gaHHbix Ckana”p MBA.M, ocHoBaHHOro
Ha npuHUMNEe MoayrnbHOCTU. PesynbTaTbl nNpoBefeHHOW paboTbl Ha CEroAHAWHWMIA  OeHb
He MMeIT aHanoroB Ha pbiHke PO.

MawwuHa npucytctByeT B EAMHOM peecTpe pOCCUACKOW pPagmo3NeKTPOHHOW NpoayKumu
MwunnpomTopra P® (P3IM MIT) cornacHo NMoctaHoeneHuto MNpaButensctea PO Ne 878.

MawwnHa MOXeT noctaBnaeTcss eAuHbIM KOMMIEKCOM, OAHOW HOMEHKaTYpHOW NO3MUMEN Kak
MporpammHo-annapatHbin komnnekc (MAK). Mpn atom MawwmHa coctonT n3 Habopa oTAEeNbHbIX
Mogynen (kaxxabiv n3 KOTOPbIX Takke ABNAETCS nsgenvem
B peectpe PII MIT), uto obecneymBaeT rubKOCTb KOMNIEKTALUN N MOAEPHN3ALNN TOBAPHLIMM
no3numnamMmn 13 peectpa.

MawwuHa npu3HaHa nponsBeaeHHbIM B PO TOBapoM,
B cooTBeTcTBMM C [lpaBunammu BblgauM 3aKOYEHMS O MNOATBEPXAEHWM MNPOUN3BOACTBA
NPOMBILUNEHHON NpodyKuum Ha Tepputopun Poccunckon Pegepaunn, yTBEPXKOEHHLIMU
noctaHoeneHunem lNpasutenbctea oT 17 nons 2015 r. Ne 719.

MawwuHa COOTBETCTBYET NOCTaHOBJIEHMNIO [NpaBuTenscTBa P®
Ne 616 ot 30 anpensa 2020 r. o 3anpeTe Ha 3aKynkKy MMNOPTHOM PagnO3NEKTPOHHON NPOoAYKUMN
n noctaHoBneHuto MNpaeutenbctea PP Ne 925 oT 16 ceHTs16pst 2016 r. 0 npuopuTeTe POCCUIACKOM
pagnoanekTpoHHon npoaykumm B 30%.

MawwuHa COOTBETCTBYET NOCTaHOBJIEHMNIO [NpaBuTenscTBa P®
Ne 2013 n Ne 2014 ot 03 gekabpsi 2020 r. 0 MMHMManbHOW A0Ne 3aKyrnok TOBapOB POCCUMIACKOrO
NPOUCXOXKOEHMS.

BHVMAHWE! PeecTtpoBoe HanmeHoBaHne MalwuHbl 6a3 aaHHbix CKAJTA-P MBA.MN
OTNIM4YaeTCcst OT MapPKETMHIOBOro HanMcaHus ¢ NpUMEHeHMeM ToBapHOro 3Haka Ckana’ p.

TosapHble nosnunn MawwnH n Mogynen Ckana’ p npeactasneHbl B Tabnuvue 1.
Tabnuya 1. TosapHblie no3uyuu MawuH u Modyned

26.20.14.160. NporpaMmmHo-annapaTHble KOMMEKCbI, CO34aHHbIE Ha
cepBepax unu ycTtpomcTeax, cogepalime B CBoOeM COCTaBe OOUH Uru Ona MawwuH
6onee BblYNCNINTENBHbIX Y3I10B

26.20.14. MawwnHbl BbIYUCTIUTENBHbIE ANEKTPOHHbIE LUPOBELIE,

. Ona Moaynen
nocrtaensemMble B Buae cuctem Ans aBToMaTuyeckorn o6paboTkm AaHHbIX

Hannune MawuHbl 6a3 padHbix Ckana“p MB[AO.M Ha canTe rocygapCTBEHHOW
MHOPMALIMOHHON CUCTEMBI MPOMBILLIIEHHOCTU (CM. PucyHok 1).
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r |
KATATIOF NPOAYKLMM MauwmHa 6a3 gaHHbix CKAJIA-P MB/1.M (PMBT.466535.002-318.01) Q

MawwuHa 6a3 gaHHbix CKAJIA-P MBA.M (PMBI.466535.002-
318.01)

¥ [obasuts & M3bpaHHoe W Jobasuts k cpagHeHwmo

Haiitn aHanoru

OO0 "CKANA-P"

Mockea

PucyHok 1. MawuHa 6a3 0aHHbix CKAJIA-P MB/.I1 Ha calime 2ocydapcmeeHHOU UHGopMayUoOHHOU cucmemb!
npombiwneHHocmu (FTMCII). ®pazmenm cmpaHuybi https://gisp.gov.ru/goods/#/product/3738080

MogpobHasa nHdopmauua o MawwnHax n Moagynsix MawwmHbl 6a3 aaHHbIx Ckana”p MBA.M,
BKMNIOYEHHLIX B EQMHBIN peecTp POCCUNCKON pagnoanekTpoHHOW NPOoAyKUuMK, NpeacTasrieHa B
Tabnuuax 2 u 3.

MawwuvHel 1 Mogynu pasnuyarotca ucnonHeHnem (kog .0X B HOMepe KOHCTPYKTOPCKOM
AOKyMeHTaumm). Ha Tekywmin MOMEHT npegnaraetcs 6 MWCMOMHEHUNA, pasnuYaroLLmnXCs
nnatdopmor (MaTepMHCKOM NnaTon npomseoacrea Po).

Tabnuuya 2. MHgpopmayusi o MawuHax Ckana™p MBL.T1, eknrovyeHHsbIx 8 POl MIT

HauvmeHoBaHue MalUuuHbI Kop uspenus

(paspaboTaH cornacHo TexHunyeckum ycrnosusim PMBIT.466535.002TY) no OKNQz2

MawwuHa 6a3 gaHHbix CKAJIA-P MB[.IM (PMBI.466535.002-318.0x) 26.20.14.160

Tabnuua 3. lHgbopmayusi 06 ocHogHbIx Modynsx MawuHbl Ckana™p MB/A.I1, eknoyeHHbix 8 POl MIIT

HaumeHoBaHue mopyns Kop uspenus
(paspaboTaH cornacHo TexHunyeckum ycrnosusim PMBIT.466535.003TY) no OKNpz2
CKANA-P Basosbii mogynb (PMBIT.466535.003-10.0x) 26.20.14
CKAJIA-P Moaynb 6a3 gaHHbix (PMBI.466535.003-60.0x) 26.20.14
CKAJIA-P Moaynb pesepsHoro konmpoBaHus (PMBI.466535.003-40.0x) 26.20.14
CKANA-P Mogynb pacwwmpenuna CPK (PMBI.466535.003-68.0x) 26.20.14
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6. MIPUHLUUIMNbI NMPOEKTUPOBAHUA

UTto6bl Nyywle noHsaTb ycTponcTBo MawwmHbl 6a3 gaHHbix Ckana” p MB[.M, MOXHO cpaBHUTb
ero ¢ TpaauMuMOHHO MCMNonb3yeMbliM Noaxoaom K pasmeweHunto CYB[ Ha HekoTopom Habope
N3 pasnunyHblX annapaTtHbIX 1 NPOrpaMMHbIX KOMMOHEHTOB.

TpaOnuMoHHbIN Nogxod yHMBepcarneH

B coctaB 060pyaoBaHus, kak NpaBunio, BXOOUT BbIYUCIIUTENbHbIV y3€en, NOAKMIOYEHHbI NO ceTn
K MacCuMBy XpaHEHWs [aHHbIX. Y3en ucrnonb3yetca And pasMeLlieHnss nporpaMmmHoOro
obecneveHnss CYB[, cammu pJdaHHble XpaHATCS B MaccMBe UM NO Mepe HeobxogumMocTu
nepegatotcs no cetu. Mcnonb3yloTcs cTaH4apTHbIE NPOTOKONbI B3anmogenctens. OpneHtauus
Ha CTaH4apTHble KOMMOHEHTbl W MNPOTOKOMbl MO3BONsSeT obecneunTb npeaenbHyto
BapunaTMBHOCTb MPUMEHEHUS peLLeHUsl, a Takke BO3MOXHOCTb noabopa KOMMOHEHTOB AN
LUMPOKOro crekTpa Harpy3ok. B To »xe Bpemsi Takon nogxod He obecrneynBaeT onTMManbHOCTU
NOSyYMBLLErOCS peLlleHns AOns KOHKPETHOM 3adayun, 4YTo sABnsieTca 0OpaTHOW CTOPOHOM
YHMBEPCANbHOCTMW.

Ckana”p MB[.I co3pana ans CYB/[ Postgres

Lenbio paspabotkm MawuHbl 6a3 gaHHbix Ckana’p MBA.MT Obino cosgaHue NOSMHOro
KOMMJIeKTa annapaTHOro u nporpaMmmHoro obecnevexusi, agantmpoBaHHoro nog CYB[ Postgres
Ans 06paboTkM 3anNpoCcoB B ONTUManbHOM cpefe. ATo NO3BONSAET MCNONb30BaTh NPENMYLLLECTBA
TOHKOW HACTPOWKN BCEX YPOBHEN peLleHns MUMeHHO nog dyHKuun n notpebHoctn CYB[ Postgres
N TeM cambiM obecneymBaeT MakCMMyM ee NPOU3BOANTENBHOCTY.

KomnnekcHoe pa3melleHne KOMNOHEHTOB, MPUMEHEHWNE BbICOKONPON3BOAUTENbHbLIX MPOTOKONOB
N YCTPOWCTB XpaHEeHMUs Takke CNOCOBCTBYIOT AOCTMKEHMIO 3TOM Lenu. B MawuHe ucnonb3syoTcs
nckntoumTtensHo SSD guckn, npy atom xypHan WAL (Write Ahead Log) BeaeTcst Ha BblAENEHHbIX
cBepxbbicTpbix NVMe SSD awnckax.

BbicTpogencTteBue ©n €MKOCTb COBPEMEHHbLIX TBEPAOTENbHbLIX HaKoNUTEnenm no3BONUn
OTKasaTbCA OT WCMONb30BaHUS OTAESNIbHOM CUCTEMbI XpaHeHust B MawwuHe [1pMMeHEeHHbIN
noaxo MNO3BONSAET BblYUCIIMTENbHLIM pecypcam HenocpeacTBEHHO obpallatbCa K OaHHbIM,
NCKNoYas HeobXoaMMOCTb UX BbIDOPKM HA CTOPOHE CUCTEMbI XPaHEHUST U NEPECHINKN MO CeTw,
YTO TaKke NOMOXUTENbHO CKa3blBAaETCH HA NPOM3BOANTENTIbHOCTU PELLEHMS.

MawwuHa 6a3 gaHHbIx Ckana”p MB[.IM nogaepxmnBaeT BO3MOXHOCTb MEpeHOca vuTaloLlen
Harpysku Ha pennuku, Takum obpasom, BeayLimi y3en MOXeT HECTU TOMbKO TPaH3aKLMOHHYIO
Harpysky, 0cBOOOXOasiCb OT PecypCoeMKMX BbIOOPOK, KOTOpble MOryT ObiTb BbIMOMHEHDI
B CUHXPOHHOM PEXUME C CUHXPOHHOW PEMNSIVKM UM B aCUHXPOHHOM PEXNME C aCUHXPOHHOMN.

MpopaboTaHHOCTb BCEX NPOrpaMMHbIX KOMMOHEHTOB

OCHOBHbIMW NporpamMmmMHbIMK aneMmeHTamn MawwmHa 6a3 aaHHbix Ckana”p MB[.IM asnsaioTca
MO CYBL Postgres, MO moHuTOpuHra M agmMumHucTpupoBaHus, MO ynpaBneHus knactepom
CYBA, MO pe3epBHOro KONUPOBaHUA U pag APYrUX.

B MawwuHe obecneveHa onTMMmu3aums, TOHKas HacTponka oC
M  popaboTka  MEpPEYMCNEHHbIX  KOMMOHEHTOB and  obecnedeHns ux  Gonbluen
NPOM3BOANTENBHOCTU U (DYHKLMOHANBHOIO COOTBETCTBUSA NOTPEOHOCTSIM peLleHns B LIENOM.

NHtennektyansHoe MO Ckana’p MB[.IT

MpakTnyeckoe npumeHeHne nepBbix 3k3emnndpoB MawwuH 6a3 pgaHHbix Ckana”p MBA.M
NpoaeMOHCTPUPOBanNo AeNCTBUTENBHO BbICOKYIO MPOU3BOANTENBHOCTL PELLEHNS, B TO Xe BpeMs
Obln BbISIBNEH psa4 HanpaBfeHWA, B OTHOLUEHUMM KOTOPbIX OblfiM BO3MOXHbI garnbHenwme
yIyyLlleHuns.
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MockonbKy annapaTHble BO3MOXXHOCTH B MawuHe 6a3 gaHHbix Ckana” p MB[.IM ncnonbaytotca
NpakTUYecKn MOMHOCTbIO, AanbHeunne YnydlweHUss BO3MOXHbI TOSMbKO 3a CYET pasBuUTUS
WHTENNeKTyanbHbIX COCTaBNSOWMUX M B MNEpBYyd o4yepedb WCMOMb3yemMoro nporpaMmmMHOro
obecneyveHus.

B xoge pa3sutua MawuHbl Obiiv ONTUMM3MPOBAHbI HACTPOWKU A4pa ONepaunoHHON CUCTEMBI
y3noB B[] nog KOHKPEeTHLIN BapuaHT ee NpUMeHeHNS.

Ontumumsaumnsa  dyHkumonnpoBanus  CYB[l  Postgres pgocturaetcsa nyteMm  U3MEHeHus
HacTpavBaeMbIX NapamMeTpoB 4515 obecnevyeHns ny4ywero COOTBETCTBUSA apXUTEKTYpe peLLeHNs
B uenom, 6e3 BHeECEHUS M3MEHEeHWN BO BHyTpeHHue anroputmbl CYB[], 4TOo rapaHtupyet
COBMECTMMOCTb peLleHns ¢ npuknagHbim N0, opueHTUpoBaHHbIM HA COOTBETCTBYIOLLYHO BEPCUIO
CYBLA.

OtkasoyctonumBocTb CYB[1 Postgres B MawuHe ob6ecneunBaetcss nyTeM pasMelleHus
ak3emnnapoB CYB[] Ha Tpex pa3nnyHbix y3nax B[, obpasytowmx knactep. NMNpy BOZHUKHOBEHUM
OTKasa OocyLlecTBnseTca nepekntodeHne ponu mactep-CYB[L Ha ogHy m3 pennuk. [pu atom
nogaepXXaHue nosiHoM KOHCUCTEHTHOW KOMUM MacTep-0a3bl aHHbIX Ha pensinkax peanuayeTcs
MEXaHU3MOM MOTOKOBOW pennuKauun, KOTOpbi MO3BONSET nepedaBaTb BCE M3MEHEHUSA C
BeayLlero ysna b/l Ha Begomble.

Mpumensiemoe B MawwuHe 0O Ckana” p CnekTp no3ponset obecneunts 3aWwmTy OT pasnnyHbIX
OTKa30B, B TOM Yucne ot c6oes no nuTaHuio; ot cboe npoueccos CYB[ Postgres, cBa3aHHbIX C
HexXBaTKOW NamATW, HeAoCTaTKoM (PanrioBbiX AECKPUMNTOPOB, MPEBbLILLEHNEM MakCMManbHOro
yncna OTKPbIThIX halnoB; OT MOTEPb CETEBOM CBSA3HOCTM MEXAY Y3namu Kractepa u Opyrux.

rlpl/l TEX UNMN UHbIX OTKa3ax N HeCTaHOAaPTHbIX CUTYyaUunAx no ynpaBiieHUa Knactepom npuMeHaeT
COOTBGTCTByIOU.l,I/IVI anropntMm pearnposaHuA. B KPUTUYHbIX CUTYyaUUAX Knactep MOXeT ObITb
OCTaHOBIEH ONA obecneyeHuns COXpPaHHOCTU OaHHbIX.

HacTtpoikn napameTpoB MOTOKOBOW peENfiMKauMmM M apxXMBUpOBaHUS >XYpHanoB npeasanucu
(WAL) nossonsaT JoOUTbCA CyLLEeCTBEHHOIO MOBbLILEHUA MNPOU3BOAUTENBHOCTU peLLeHUs,
a TaKkke 3aMETHO COKpaTUTb BPEMS Ha BOCCTAHOBIIEHME HOPMAanbHOrO (OYHKLMOHMPOBAHUS
Knactepa.

JlononHUTENbHO NPU HACTPOWKE CUCTEMbI YNpaBreHUs KnacTepoM pellaeTcs psg npobnem,
B TOM 4uCre CBSA3aHHbIX C 0becnevyeHnemM KOPPEKTHOIO NPOXOXAEHMS Tpadvka Mexay yanamu
KrnacTepa, CBSi3U y3roB KracTepa C y351oM yrpaBneHus, C pa3pelleHneM MMEH 1 pyrux.

B uenom 310 ogHa M3 Haubornee CroXHbIX 3agay, 3pdEKTMBHOE peELLEHNE KOTOPOW 3aBUCUT
OT KOHKpPETHbIX TpeboBaHWM 3aka3yumka, OCOBEHHOCTEN MPUKNAZHOrO0 MNPOrpPaMMHOro
obecne4vyeHns, MHPOPMALMNOHHO-TEXHOMOIMYECKOM U CeTeBOM cpedbl MHMPaACTPYKTypbI
3aKasymka, KOHKPETHOro Kommnrekta obopyaoBaHus. B ykasaHHbIX YCNOBMAX pPsA HacTpoek
OCYLLECTBISAETCH HEMNOCPEACTBEHHO NPY pasBepPThiBAHUN PELLEHUS.

CyllecTBEHHble Yny4leHUss Npou3BOAUTENBHOCTU ObiNM OOCTUrHYTLI 3@ cyeT JopaboTku
n coBepuieHcTBoBaHua MO ynpaenenua RAID-maccmMBamu, UCMONb3yeMbIMU HEMNOCPEACTBEHHO
ANA XpaHeHusi OaHHbIX. [JononHUTENbHO 3TO MPUBENO K BO3MOXHOCTU MOMHOro OTKasa oT
annapaTHon peanu3aumm RAID-maccuBosB.

Cnegylowmmmn  KnoYeBbIMM  KOMMOHEHTAMK, KapAWHANbHO yryyweHHbiMM B MawwuHe 6a3
OaHHbIx Ckana’p MB[L.M, seunuck anroputMbl 1M HacTponku O ynpaBneHus pe3epBHbLIM
KONMMpoBaHMEM. Pe3epBHble KOMWW BaKHbl HE TONbKO ANs criydyaeB baTtanbHbIX aBapun,
HO U NpW He3HaYnUTemNbHbIX CO0SAX, a Takke NpW NPOBEAEHUN PerfameHTHbIX paboT Ha y3nax.
Bpemss ux dopmupoBaHUa U BpemMsi BOCCTAHOBIIEHMS W3 HUX Yy3Ma Krnactepa SBrslOTCA
3HaYUMbIMK, @ YAcTO — KPUTUYHBIMW NapameTpamun. B pesynbTate npoBedeHHbIX SopaboTok
N ynyylleHns NPUMEHSEMbIX anropuTMOB YAanocb 4OOUTLCS CYLECTBEHHOIO COKPaLLLEHNS 3TUX
nokasarenemn.
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B coctae MawwumHbl u Mogynen BxogaT COOCTBEHHbIE MpoOrpaMMHble pas3paboTkm
00O «CKAJIA-P» — MO ynpaeneHus knactepom Ckana” p CnekTp, CO6CTBEHHbIN MOHUTOPUHT
Ckana” p BusnoH n cpeactso agmnHuctTpmpoBaHus Ckana’ p NeHom.

B Komnnekce BCe nepeyncrieHHble HanpasneHus (OPMUPYIOT LENOCTHY0 CUCTeMy,
G opMUpPYIOLLYO MHTEMNNEKTyarnbHy0 cocTasnsowyo MawmHbl 6a3 gaHHbIX Ckana” p MB[.M.

ConpoBoxaeHne n nogaepxka

BaXxHbIM [OMONHEHNeM KO BCEMY MNEPEYUCIIEHHOMY SIBMSIETCS MOSIHas OTBETCTBEHHOCTb
Npou3BOAMUTENS 3a pelleHne B LEeNioM, BKMYas BCe ero nporpaMMmHble W annapaTtHble
KOMMOHEHTbI. OTO 03HAYaeT He TOSbKO YBEPEHHOCTbL B paboToCnoCOBHOCTM U3aenvs B LieNoMm,
HO W MOCNeAYHLLY0 NOAAEPXKKY OT €AMHOro MOCTaBLLMKA B PEXMME «OOHOMO OKHa», a He OT
HECKONMbKMX  pasHblX MOCTaBLUMKOB, Kkak OblBaeT Mnpu camocTosiTenbHOM  noaGope,
pa3BepTbIBaHWUWN M HACTPOIKEe KOMIMOHEHTOB B Criydae TpaaMUMOHHOIO noaxoaa.
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7. COCTAB PELWLEHUA

TepmuHbl, ncnonb3yemble Anst Komnnektauun MawmHbl 6a3 gaHHbix Ckana”p MB.M:

MawwnHa — 3710 Habop annapaTHOro n nporpammMHoro obecnedexns B Buge Moaynen Ckana’ p,
COEOUVHEHHbIX BMecTe Ana obecneyeHusi onpefenieHHoro metoga obpaboTKM AaHHbIX Wnn
npegocrtaenenunsa T cepBuca ¢ 3agaHHbIMN XapakTePUCTUKAMM.

Brnok — rpynna ogHoTUNHbIX Mogynen nnu ysnos, BbINOMHALWMX eaUHY0 YHKLMIO B OOHOM
WINN HECKONbKNX CTOMKAX.

Mogynb — 370 CTpykTypHbi anemeHT MBMA.M, BbinonHsawWMX onpegeneHHble GyHKUun B
COOTBETCTBUMU c nx Ha3Ha4eHneM. OH ABnseTcs eaNHbIM
W HedenuMbiM  3rieMEeHTOM  cneumdukaumm, cogepXxut Habop annapaTHbIX — y3rioB
1 nporpammHoro obecneuverus (M10).

Y3en — 370 anemeHT MO/J,yJ'IFI, BbIMOMHSAOLLMIA onpegeneHHy 3agavy B CoCtaBe MOD,yJ'IFI.

Cekuma (Ctomka) — Habop dyHKUMOHanNbHbIX OnokoB MoaynbHow apxutektypbl MBL.M,
00beanHEHHbIX B OAMH CepBEpPHbIN LWKad.

dopmMMpoBaHNE peLleHnst OCHOBaHO Ha NpuHUMNe pasgeneHus Ha bnoku n Mogynu.

MawwuHa 6a3 pgaHHbIx Ckana” p MBA.IN coctont 13 cneayowmx 6nokoB (PUCYHOK 2):

Briok BbluMcNeHns n XPaHEeHUA

BROK KOMMy ALl iarperauvin

MALWWHA BUPTYANU3ALMU

Briok pe3epBHOro KONMPOBaHMUS

Bnok MOHVUTOPUWHra 1 perucTpauum

PucyHok 2. bnoku MawuHbel Ckana™p MBA.T1

Brniok BbluMCneHUss U xpaHeHuss obbeguHsieT Mogynu 6a3 gaHHbiX. Briok kommyTtaummn u
arperaumm obbeauHsieT ceTeBble y3nbl MawwuHbI. Briok MOHUTOPUHIa
N perncTpaummn CoaepxuT y3en ynpasneHusi. Bnok pe3epBHOro KONMpPOBaHUA COAEPXKUT Y3nbl
pe3epBHOro KOMMpOBaHWA 1 ero paclumMpeHns unu Mogynm xpaHeHus.
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MawwuHa 6a3 gaHHbIx Ckana” p MB[.IN ocHoBaHa Ha npuHUKMne mogynbHocTn. KomnoHyeTcs 13
Habopa cTtangapTHbix Moaynen, yem obecneunBaeTcs yHMBEpCanbHbI Noaxod, 6onee BbICOKUIA
YPOBEHb TEXHOMOMMYHOCTU U HAAEXHOCTM SKCNnyaTaLmu.

MawuHbl MoryT NoCTaBnATLCA B pasnn4HbIX KOMMMeKTaunsax
MW WUCNOMHEeHMAX ¢ pasHbiMn  Mogynamu. B 3aBucumoctn  oT  TpeboBaHui
K NPON3BOAMTENBHOCTM U eMKOCTU XpaHeHusi, coctaB MawuHbl 1 Moaynen nogbupaetca noa
Lenesble NokasaTenu 3akasynka.

MawwuHa nocTtaBnseTca Kak roToBbIM MPeAHACTPOEHHbIM KOMMSIEKC, OO4HAKO B npouecce
akcnnyataumm coctas MawuHbl 1 Mogynen MoXeT pacluMpsaTbCs AN MOBbILLEHUS €MKOCTU
XPaHUMbIX AaHHbLIX UK YBENUYEHUS NPOU3BOAUTENBHOCTM.

[nsa obecneyeHns 0TKa30yCTOMYMBOCTU M BbICOKOW MPON3BOAUTENbHOCTM NPY NPOEKTUPOBAHNM
MawuHbI Obinn 3aroXeHbl TexHornornyeckme NPUHLUNBI
N NPUMEHEH PO TEXHUYECKMX pelleHMA. K TeXHONOrmyeckum npuHLMnamMm MnpoekTUpOBaHNS
oTHOCATCA™:

B2 — Ay6rvpoBaHMe KPUTUUHBIX KOMMOHEHTOB
P — paBHOMEpHOE pacrnpeaeneHe Harpy3ki Ha AOCTYMHbLIE Pecypehl
— coxpaHeHue paboTocnocoBHOCTY NpU OTKa3e OTAErNbHbIX 3NIEMEHTOB CUCTEMBI

(B OTAENMBHBIX CNyYasix — CO CHIDKEHWEM MPOU3BOANTENBHOCTH).

*[MpumeyaHue — 30ech u Oanee No mekcmy omoesibHbIe NepeyucIieMble Xapakmepucmuku
MoOMeYeHbl CUMBOJIOM 8 cryyae, ec/iu OHU OpueHmMuUpos8aHbl Ha obecredyeHue
omkasoycmotiqueocmu (Fault Tolerance), u cumeoniom ﬂ €CIiu OHU OpUEHMUPOBaHbI Ha

obecrieyeHue npousgodumernibHocmu (Performance).

Bnok BblYMCNEeHNA U XpaHEHUA COOEMKUT KnacTep U3 Tpex y3roB, B KOTOPOM HaxoadTcsa 6asbl
AaHHbIX 1 xypHansl WAL.

B3anmogencTteme mexay ysnamu knactepa, a Takke mexay 6nokamv MawwuHbl 6a3 gaHHbIX
Ckana”p MB[M.MN ocyuwecTtBnsaeTca ¢ nomoLiblo Broka kKoMMyTauuMuM KU arperauum, KoTopbln
obecneynBaeT BHYTPEHHUIN MHTEPKOHHEKT Ha BbICOKOWM CKOPOCTU. Briok KommyTauum 1 arperaumm
MMEET BbIAENEHHYI0 CEeTb ANS YNPaBleHNss U MOHUTOPUWHIa, a Takke GIIOK MMeeT BO3MOXHOCTb
NOAKNIYEHNS K BHELLHUM CETSIM.

Bnok MOHUTOpPUHra u perucTpauum COAEpPXUT y3en ynpaBneHus, B KOTopom Haxogutces MO,
obecneynBaloLLee CMCTEMY 3KChnyaTaumm (pa3sepTbiBaHMe/0OOHOBNEHME CUCTEMBI), OTBEYaeT
3a ynpaeneHve  knactepamu  CUCTEMbl,  BbIMNOMHEHWE  PEe3epBHOrMO0  KOMMPOBaHMUSA
N BOCCT@HOBIEHNSI CUCTEMbI, @ TaKKe OTBEYaeT 3a CUCTEMY MOHUTOPMHra MalwmnHbl (KOHTPONb
napameTpoB, c6op 1 XxpaHeHne 06bLEKTOB ynpaBreHus, MeTpUK, BU3yanusaumi napameTpos).

Brnok pe3epBHOro KONMPOBaHUA XPaHUT pe3epBHble konuu 6a3 aaHHbIX 1 apxuebl WAL.
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Cxema BHyTpeHHen kommyTauun MawmnHbl 6a3 gaHHbIx Ckana” p MBA.MN
npeacrtaBrieHa Ha pucyHke 3.

Ctek kommyTaTopoB nHTepkoHHekTa (MLAG)
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PucyHok 3. Cxema eHympeHHel kommymauuu MawuHbl 6a3 daHHbix Ckana™p MB/.T1



Bnok BblYMCIeHNA n XpaHeHus

Brnok BblYUCNEHUSI U XPaHEHUA COCTOUT OOHOro MnM Heckonbkux Moaynen 6a3 gaHHbIX.
B kaxgom Moayne pasmelleHbl 3 BblUMCIUTENBbHLIX y3na 6a3 gaHHbiX (ganee — Ysen bl),
CKOH(pUrypupoOBaHHbIE B OTKA30yCTOMYMBLIE KnacTepbl. B knactepe MoryT ObiTb pasmelleHbl
oT 1 4o 3 He3aBMCUMbIX SK3EMMNNAPOB 6a3 AaHHbIX.

B coctae MawwuHbl 6a3 gaHHbix Ckana” p MB[L.IN moryt BxognTb 4o 4 Moaynen 6a3 gaHHbIX.
Kaxxgbin Mogynb COCTOUT M3 OTKa30yCTOMYMBOro TPEXY3IOBOro Kractepa (MacTtep, CUHXPOHHas
pennunka, acCMHXPOHHasi pennuka).

(]

— obecneyeHne 0TKa30yCTOMYMBOCTM: B Criydae 0Tkaza MacTepa ero yHKUums

ncrnonHdaeTca CI/IHXpOHHOVI pennMKon

— NpU «MHTENNeKTyaribHOM» nNpuknagHom MO BO3MOXHO M MOBbILLIEHWE

NPON3BOAMTENBHOCTYU (ECNN HACTPOUTb KOMaHAbI 3anNnCK Ha MacTep Pensuky,

a KOMaHZbl YTEHUSI — HA CUHXPOHHYIO PEMIMNKY).

Peanusauus knactepa 13 Tpex yarnoB npeacTasrieHa Ha pUCYHKe 4.

Master DB

INokanbHag
anckosad
noacucrtema

Sync Async

NHTepKOHHEKT

— — I

JNokanbHag NokanbHag
anckosas amnckosagd
noagcucrtema nogcucrema

PucyHok 4. Peanusayusi mpexy3/08020 Kriacmepa

Kaxabin otaenbHbIn y3en BA:

— wncnonb3oBaHme SAS SSD ansa TomoB AaHHbIX 1 NVMe SSD ans ToMOB XXypHanos

npen3anncn ons obecneyeHna onTUManbHON npon3BoaAnTEeNIbHOCTHU
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— BblgeneHHble HakonuTenu (RAID 1) ana 3arpy3kn OC — obecneyeHne
OTKa30yCTOMYMBOCTU
ﬂ — JoKamnbHble HaKoNUTENM Ansa pasmMeweHmsa gaHHbix (RAID 10 unu 50) —

NCKIKo4YeHne nnMHnX aJfieMeHTOB U NoBbilLEeHWE NMpPpOon3BOANTESNIbHOCTU (HeT
H906X0,D,VIMOCTI/I AOMNONTHNUTENbHOIO BHELLHEro obmeHa ¢ cuctemom XpaHeHVIFI)

B0 — nokanbHbie HakonuTenu ansi pasmeltennst WAL (RAID 10)
ﬁ — BCe nHTepdenichl faHHbIX gybnuposatsbl (ctaHaapT IEEE 802.3ad LACP) —

NOBbILLEHNE NPOM3BOAUTENBHOCTU, OTKA30YCTOMYMBOCTD (B Crlydae 0Tkasa O4HOro
N3 UHTEPENCOB BO3MOXXHO CHUXKEHNE NPOU3BOANTENBHOCTH)

— 10/25 Gigabit Ethernet — ans cBA3W ¢ BHELLHUMW CETAMMU

— 100 Gigabit Ethernet — onsa nHTepkoHHeKTa B pamkax MalumnHbI

[Ba 6rioKka NUTaHUsa B pexmme pe3epBupoBaHust no cxeme (1 + 1)

— 2xCPU Xeon (unu aHanorn4HbIn).

o - oo/
|

Y3en B[l ykomnnektoBaH gsymsi noptamm Ethernet 1 out/c, aBymsa noptamn Ethernet 10/25
6ut/c n aByms noptammn Ethernet 100 MouT/c.

Ha 6a3e noptoB 10/25 6uT/Cc co3pgaeTtca rpynna arperauum B pexume 802.3ad LACP, koTopas
npeactaenseT cobon Ha ypoBHE OnepaumoHHON CUCTEMbl OOUH norndecknin bond-nHtepderic.
[aHHbIn bond-nHTepdenc npegHasHavyeH Ans nonb30BaTeNbCKOro B3auMoaencTena ¢ Yanamm
ynpasneHust B[] n npeaocrtaBnsieMbiM cepBucam.

Ha 6ase noptoB 100 6ut/c cosgaeTtca rpynna arperaumm B pexume 802.3ad LACP, kotopas
npegcraenseT cobon Ha ypoBHE OMepaumMoOHHON CUCTEMbI OAMH norndeckuii bond-mHTepdenc.
HaHHbI bond-MHTEpdenc npeaHasHayeH gns cnyxebHoro B3anmoaencTems mexay yanamum b
M JocTyna K noacMcTeMe pe3epBHOro KONUMPOBaHUA.

OguvH un3 noptoB Ethernet 1 T[6ut/c wucnonb3yetca ana cnyxebHoro Tpadwuka
aBTOMAaTM3MPOBAHHbIX NPOLECCOB YCTaHOBKMW, ynpaBneHuns koHdurypaumsamm OC, CIO. Ota
CceTb MU3onMpoBaHa oT MbbIX CTOPOHHUX ceTen. dpyron nopt Ethernet 1 [6uTt/c ncnonbsyetcs
Ans cnyxebHoro Tpaduka knacrtepa.
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Cxema ceTeBOro B3anMoaencTBUs BbIMUCIUTENBHOO y3na npeacTaBneHa Ha pucyHke 5.

CTek KOMMYTaTOPOB BHELWHNX CETEN
25GE + 100GE

BHelwHne cetn

el Y3en b1
2-10/25GE
2<1GE | IPMI 2x100GE
i | ? °l°

| \ | ARD 9N 2.
) LACP 802.3ad

, oo
. Cemn NHTEePKOHHEeKTa |)

CTek KOMMYTaToOpPOB

(
: ( CeTv ynpaBneHus
I

I nHTepkoHHekTa 100GE

| |
| |

KommyTaTop ynpasnexns | :
1GE + 10GE : |

PucyHOK 5. Cxema cemego2o 83aumodelicmeusi 8bI4UCIUMETbHO20 yana

MpumeHsiemoe nporpamMHoe obecneyeHue:

OC: Anbt CI1, Astra Linux, RedOS (kak BapuaHThbl)

CYB[: Postgres Pro Enterprise

ynpaBsneHne pesepBHbIM KONMpoBaHWeM: pg_probackup
yrnpaBsneHue krnactepom y3nos 6a3bl AaHHbIX: Ckana” p CnekTp

yrnpaBneHne Xn3HeHHbIM LkinoMm MawuHbl 6a3 agaHHbix Ckana” p MBA.MN v ee
KomnoHeHToB: Ckana”p NeHom

cuctema cobcTBeHHOro MoHMTopuHra: Ckana” p BusumoH
nporpammMmHoe obecneveHne onsa ynpasneHus nokanbHbeiMy gnckamu: Raidix Era,
B Criy4ae MCnonb30BaHMs nporpaMmmMHo-onpeaensemoro cnocoba cosgaHma RAID-

mMaccmBoB Ha y3nax Moayna Bl (npegnoyTtuteneHbl M 6onee Npon3BoaNTENbHbIN
no cpaBHEHMO annapaTtHbiMn RAID-koHTponnepamun cnocob).
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Bnok pe3epBHOro KonnpoBaHus

Brnok pesepBHOro KONUPOBAHWSA MpedHasHayeH [Ans  XpaHeHUst apxvMBHbIX  ¢)annoB
TpaH3aKLMOHHOro xypHana WAL, co3gaHnsi NOMHbIX MU MHKPEMEHTanbHbIX pe3epBHbIX Konui 6as3
AaHHbIX KNacTepoB, BOCCTAHOBIEHUSA 6a3 AaHHbIX, NPOBEPKN LeNTOCTHOCTU AaHHbIX U pe3epBHbIX
KOMui, ynpasneHnsa NonnTnkaMmm XxpaHeHus:.

[na BbINONMHEHUSA YyKasaHHbIX Bbille ornepauui ucnonbdyetca ytunuta pg_probackup. Ons
yrnpasfieHnsa pe3epBHbIMU KoNusaMn pg_probackup cosgaet katanor pesepBHbIX Konvi. B aTom
KaTanore coxpaHsitoTcs Bce dannbl pe3epBHbIX KONUKA C AOMNOSTHUTENBHON MeTanHgopmMaumen,
a Takke apxmbl WAL, HeobxoamMmble ANst BOCCTAHOBMNEHMUS HA MOMEHT BpeMeHU. Pe3epBHble
Konun pasHbiX ak3emnnsapoB bl xpaHAaTCcA B OTAenbHbIX MOAKaTanorax karanora pes3epBHbIX
KOMWI.

MoakntoyeHne y3noB pe3epBHOro KONUMPOBAHUA K y3nam 6a3 JaHHbIX BO3MOXHO pasfvyHbIMU
npotokonamu (npu yctaHoBke kapT Fibre Channel — tTakke no npotokony FC), Ho B MawmHax
6a3 paHHbix Ckana’p MB[LO.IN ucnonb3yetca wuckmounTensHo npotokon NFS  no
BbICOKOCKOPOCTHbIM coeguHeHunam Ethernet.

Peanusauus cepBUCa ynpasneHuna guckamu CPK npencrasrieHa Ha pUCyHke 6.

Knactep 13 ABYX KOHTPONNEPOB CUCTEMbl pPe3epBHOro KOMUPOBaHMA (NepBUYHLIN,
BTOPUYHbIN)

ﬂ — B HOpMarbHbIX YCITOBUSIX ANCKM «pacnpeneneHbl» Ha oba koHTponnepa (pexuv
«HecummeTpuyHbIn Active-Active»), 4To cnocobCTBYET BbICOKOW
npon3BoanTEerNIbHOCTU

— B Cfy4ae OoTKasa 0gHOro U3 KOHTPONNepoB (PYHKLUUSA NPOLOIMKAET UCNONHATLCA
BTOPbIM.

PDaiinossbii PalinoBbIn
MPOTOKON MPOTOKON
NFS NFS
BHeLlHme nHTepdeiicsi: BHellHme nHTepdeiich:
Ethernet Ethernet
BHyTpeHHue nHTepdeiich:; € »  BHyTpeHHUe nHTepdelich:
SAS 12 Gb Heart bit: 1GbE SAS 12 Gb

Ouckosbie nonkn JBOD

PucyHok 6. Peanusayusi cepsuca yrnpasneHusi duckamu CPK
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Kaxabin oTaenbHbIW KOHTpoOnnep:

ﬂ —  uncnonb3oBaHWe obLLLEe ANCKOBOW NMornkn ¢ SAS-gmuckamn ang obecnevyeHus
BbICOKOM NMPON3BOAUTENBHOCTM

— BblgeneHHble Hakonutenu (RAID 1) ansa 3arpy3km OC — obecneveHne
OTKa30yCTON4YMBOCTU
ﬁ — BCe nHTepdenchl faHHbIX gybnvposatsbl (ctaHaapT IEEE 802.3ad LACP) —

NOBbILLEHNE NPOM3BOANTENBHOCTN, OTKA30yCTONYMBOCTD (B Crydae oTkasa Of4HOro
N3 NHTEPENCOB BO3MOXXHO CHKEHNE MPOMN3BOAUTENBHOCTH)

— 10/25 Gigabit Ethernet — ans cBA3W ¢ BHELLHUMN CETAMMU

— 100 Gigabit Ethernet — ons nHTepkoHHekTa B pamkax Mb[]

— 2x100 Gigabit Infiniband (/Ethernet) — Ans CUHXPOHU3aLMN K3Lla KOHTPONNEPOB

gBa 6r1oka NuTaHus B pexnme pesepeupoBaHms no cxeme (1 + 1)

— 2xCPU Xeon (unu aHanornyHbin)

R0 B0
|

ﬁ — OAHa Unun gBe BHELLHME NOJIKK C ANckamu ¢ uHTepdenicom SAS nogkroyaloTcs
K KOHTponnepam no uHtepdency SAS 12G.

B 6roke pe3epBHOro KonmpoBaHusa Anga apxmsmpoBaHmsa gannos WAL ncnonb3yeTcs nokanbHbIv
pexxum paboTbl pg_probackup ¢ 3anunceto B KaTtanor, CMOHTMpOBaHHbIN No NFS. [1nsa pesepBHOro
KOMMPOBaHMSA  UCMNONb3yeTca  yaoaneHHblh  pexum  pabotel  pg_probackup ¢ yana,
npegocTtasnstouwero cepsmc NFS.

Ansa peanusaumm cepsuca CPK ucnoneayetca nporpammHo-onpegensemas CX[ Ckana”p SDS
B [BYXKOHTpOMNepHon koHdurypaumm. CX[ cocTouT 13 ABYX KOHTPOSNEPOB N O4HOW UNKU ABYX
BHELWHMX NONOK ¢ guckamu ¢ mHTepdericom NL-SAS. o ymonyaHuio BO BHELIHMX MOSKax
ncnonbaytoTtcs xectkne guckn (SAS HDD) 6onbLlion eMmkocTur, [MckoBble NOMKN NOAKYaTCS
K KOHTponnepam no nHtepdency SAS 12G.

KonTponnep CX[ ykomnnektoBaH asymsi noptamu Ethernet 10/25 6ut/c, oBymMs noptamu
Ethernet 100 'éut/c, asymsa noptammu VPI 100 '6ut/c (Infiniband/Ethernet 100 6uT/C), , a Takke
ABymsA cnyxebHbiMn noptamn Ethernet 1 out/c (Bkniovaa IPMI) n aByms noptamn Ethernet
1 I6ut/c pna mexknactepHon cea3un (Heartbeat).

Ha 6a3e noptoB 10/25 6ut/c co3gaeTtca rpynna arperauunm B pexunme 802.3ad LACP, koTopas
npegcraensieT cobon Ha YpOBHE OMNEpPaLMOHHON CUCTEMbI OOUH FIOTMYECKUIA arpernpoBaHHbIN
nHTepdenc. [JaHHbIn UHTepenc npegHasHavyeH ANs NOAKMIOYEHUS] BHELHUX CUCTEM (B TOM
yucrne yaaneHHbIX CUCTEM pe3epBHOro KonnposaHus) Kk cepaucy NFS.

Ha 6a3e gByx noptos 100 [6Gut/c B pexxume Ethernet cosgaetcsa rpynna arperaumm B pexvme
802.3ad LACP, kotopas npeactasnsier coboi Ha ypOBHE OnepauuoHHOW CUCTEMbl OAMH
nornyeckni  bond-nHtepdpenc. OaHHbii bond-uHTepdenc npegHasHadeH gns cnyxebHoro
B3ammogencTeusa mexay yanamu b1 n CX[] noacuctemsl pe3epBHOro KONMpoBaHus, B TOM Y1che
no npotokony NFS.

Aesa nopta Infiniband 100 [GuT/c wucnonb3ywTCca AN NPAMOM CUHXPOHM3ALMM  K3lla
koHTponnepos CX[.
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Ha 6a3e gByx noptoB Ethernet 1 [6uT/c cosnaetcs rpynna arperaumm B pexxume 802.3ad LACP,
KoTopas npeactaBnaeT cobon Ha ypoOBHE OMepauuoHHOW CUCTEMbl OAMH  JNTOTUYECKWUI

arpernpoBaHHbI MHTepdenc, KOTopbIi Ucnonb3yeTcs ansa cnyxebHoro Tpadwuka knacrepa
(Heartbeat).

Cxema ceTeBOro B3aMmogencTams koHTponnepoB CX[ npencrasneHa Ha pUcyHke 7.

! CTek KOMMYTaTOPOB BHELLHNX CeTeln
; 25GE + 100GE
|
I

BoHeLUHVle cetn

CTek KOMMYTaTOPOB BHELUHNX CeTeil
25GE + 100GE

0 BHewHve cetn

T L
| Y3en NFS

5}: :Ig Y3en NFS $[4]
2x10/25GE KOHTpOﬂnep CXﬂ z‘ bt * E KOHTponnep CXﬂ 2:10/25GE
o 2]
oE—8 o
2:1GE | IPMI 2x100GE 8 8 2-100GE IPMI | 2-1GE
1K ofe :E El ; ole (K )
LACP 802.3ad (: il D, ( [ ) LACP802.3ad LACP 802.3ad ' ¢ il \) LACP 802.3ad
[ —— g s —" S T——— g ——— —— & g —) T —— \
: ( Cetnynpasnenus () ! (_Cernuntepkontekta () | i () Cemnuntepkonrexta ) 1, (I CetmynpaeneHus ) :
| KommyTatop ynpasnexus | : CTek KOMMyTaToOpOB : : CTek KOMMYTaTopoB : I KommyTaTtop ynpasneHus |
I 1GE + 10GE ) | uHTepKoHekTa 100GE | | WHTepKoHHekTa T00GE | | 1GE + 10GE I
PucyHok 7 . Cxema cemegoeo 83aumoldelicmeausi KoHmposnepos CX/[
MpumeHsiemoe nporpammMHoe obecrneyeHue:
B — nporpammHoe oBecnevyerne ans opratnsaumn RAID-maccusos Ha CX[: Raidix 5,

ABYXKOHTpOSepHas peaakuus.
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Bnok MOHUTOpPUHra u permcTpauum

Bnok MOHUTOPWHIa 1 perucTpauun peanm3oBaH Ha OAHOM (PU3NYECKOM Y3re, Ha KOTOpPbIV
yCTaHaBMMBAaTCS NporpamMmmMHble NpoaykTbl pa3paboTkn Ckana’ p:

= ynpaBneHue akcnnyatauven MawuHbl 6a3 padHbix Ckana“p MBAO.NM wn ee
KomnoHeHToB: Ckana”p NeHom

= YnpaBreHue Knactepom y3nos 6a3sbl AaHHbIX: Ckana’ p CnekTp
= CcucTeMa cobCTBEHHOro MOHUTOpPUWHra: Ckana” p BusuoH.

Ckana”p FeHOM XpaHUT peno3vTapu HeoOXOAMMBLIX MAKETOB ANl OMNepPaLMOHHbBIX CUCTEM,
o6opygoBanus n CYB[ Postgres Pro.

[na ycTaHOBKM ONepauMOHHOW CUCTEMbI MUCNONb3YITCHA ABa foKasnbHbIX AMCKa, COBpaHHbIX
B RAID 1. B ka4yecTBe onepaunoHHON CUCTEMBLI y3na MOHUTOpPUHra ncnonb3yetcs Anbt Cepaep
8.4 SP. [1na xpaHeHUsa AaHHbIX MOHUTOPUHIa U penosnTapust UCNosib3yTCH NIoKarnbHbIE ANCKN
COBMECTHO C onepaunoHHON CUCTEMOMN.

MporpammMHbIn NpoaykT Ckana”p BuU3noH npegHasHayeH ons Budyanu3auum U MOHUTOPUHIa
paboTbl ceTn n 06opyaoBaHMs, BXoAsLEro B cocTaB koMmmnnekca. O6bekToM MOHUTOPUHIa MOXET
ObITb NtO6ON HU3NYECKUIA UNN NOTMYECKUIA OOBEKT, HaNpumep, NamATb, NpoLeccop, dannoeas
cuctema, npouecc wunuv  nporpaMmma, KOfMYecTBO MNonb3oBaTtenen, odepedb ansnos
Ha 06paboTKy, 06bem obpaboTaHHOro Tpaduka, 3Ha4eHMe TemnepaTtypbl U gpyrue.

OTnununTenbHon ocobeHHOCTblo Ckana’p BU3MOH SBNAKOTCA BO3MOXHOCTM MOHWUTOPUHra
3a crneuMuyHbIMM napametTpamy MawwuHbl, obecneyvBalOWKMX €e HAOEXHOCTb U
NPOM3BOAUTENBHOCTb, YTO MO3BOSMSET MNPOU3BOAUTL ObICTPbIA W KAYECTBEHHbLIN aHanu3
CUTYyaLMUin, CTPOUTb NPOrHO3bl Pa3BUTKS CUTyaLmMm B ByayLiem.

C6op paHHbIX C y3noB npoussoguTcs no npotokony IPMI Ha ypoBHe onepauyMOHHON CUCTEMBI
n CYB[, obecne4vnBaeTca Yyepes yCTAaHOBMEHHOMO areHTa Ha y3nax, cbop OaHHbIX C aKTUBHOrO
ceteBoro obopynoBaHusa obecneuvnsaetca npotokoriom SNMP.

OcHoBHOW byHKLMOHanN:

ﬁ — YnpaBneHus knactepom 6a3 gaHHbIX (Ckana” p CnekTp)

— YnpaBneHus akcnnyataunein MawuHbl 6a3 gaHHbix Ckana” p MBA.M, Takke
penosnTopui naketoB ob6pasosB n obHoBreHun (Ckana”p NeHom)

— Co6BCTBEHHOrO MOHUTOPUMHIa U BU3yanuaaumm paboTtbl ceT n obopyaoBaHus,
Bxogsuwero B coctas MB[.IM (Ckana” p BusuoH).
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Mpumep uHTepdenca cuctemMbl ynpaBrieHWA 3Kcniyatauuen npencraBfieH Ha pUCYHKe 8,
CUCTEeMbI yrpaBreHus KIacTepoM Ha PUCYHKe 9, CUCTEMbl MOHUTOPWHIA - Ha pUCyHKe 10.

"FeHOM @ > Yanb

@ MaeHas
WUma 1 IP 1 fata nameHenus 1! Tun 3arpy3ku 1! Craryc 1!

& Cecom > livecd-84 192168190.84 2023-05-29, 15:41:00 UEFI
y YepHoBukun
> livecd-86 192168190.86 2023-05-29, 15:40:47 UEFI
O CueHapun
> livecd-85 192168190.85 2023-05-29, 15:40:32 UEFI
> livecd-86 19216818673 2023-05-29, 14:52:27 UEFI
> livecd-85 19216818674 2023-05-29, 14:51:33 UEFI
> livecd-84 19216818675 2023-05-29, 14:51:28 UEFI

A Hacrpoiikn

PucyHok 8 — lNpumep uHmepgbelica cucmembl yrpasneHus akcrinyamauyuelt Ckanap 'eHom

“cnekTp
focHmed  LIOA 123/ alt82 node0l ® a
OBVEXT YIPABAENMA
3w #R 20211206 16:45 — 20211207 16:45
fo Cep cYeq - 4 100 2000 200 20011297 0200 o000 0800 o800 1000 1200 1w 160 Cedraac
~ Quick CPU / Mem / Disk
2 Onepaumm
' uny ! sysLoad (5m ! sysLoad (15.- ' RAMUsed b swap used ' Root s Used ! cruc. ' Uptime
4 7.2 week
m m m m — — —
0.975% : 0.983% 5.57% 0.983% ;
e 32.3% 1768 16GiB 1024 miB
~ O6ugee o LINY / 03Y / Cerb / [Anckn
' CPU Basic § Memory Basic
100% 186618
%N 14068 =1
A Hacrpoixs 50% 93168
5% 465068
=

PucyHok 9. lNpumep uHmepgbelica cucmembl MOHUMOpPUHaa Kracmepa Ckanap Crnekmp
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"BU3NOH @

]
[«

08 paw6opasi Moncc ==

<] Yaenomnenus

O o WeTtounnk 14 Cpa6arteisaHue 14 CHatne ™ BaxHocTe T¢
|l Avanumaka v =
o Boicokas sarpyaxa LINY DEMO-PGD-SRV-06 20:39 08.0223 CRITICAL
28 Mapamerpo v
CeofoaHoe AMCKOBOE NPOCTPAHCTBO DEMO-PGD-5RV-01 19:01 08.02.23 WARNING
CWHXPOHW3aUWMs 4acos yana DEMO-PGD-SRV-04 18:15 08.02.23 WARNING
! WcnonebzosaHe onepaTneHOR namMaTi DEMO-PGD-SRV-05 18:10 08.02.23 WARNING
©
KonwuyecTBo OLMEOK CETH yana DEMO-PGD-SRV-03 16:40 08.02.23 WARNING
O6wan zarpyaka LIMNY yana DEMO-PGD-SRV-02 16:05 08.02.23 WARNING
CwHXpoHM3auws yacos yana DEMO-PGD-SRV-01 14:55 08.02.23 WARNING
CaofoaHoe AMCKOBOS NPOCTPAHCTBO DEMO-PGD-SRV-06 14:09 08.02.23 INFO
CnHXpOHM3aLWMs 4acos yana DEMO-PGD-SRV-03 10:11 08.0223 INFO
Crartyc BuauoHa WcnonbaosaHe onepaTnBHON NaMsTh DEMO-PGD-SRV-07 08:01 08.02.23 WARNING
8 Hactpoiiku Boicokas sarpyaxa LINY DEMO-PGD-5RV-01 08:00 08.0223 WARNING

PucyHok 10. Mpumep akpaHa cucmembl MOHUMOpUH2a Ckana’™p BuzuoH

B 6r1oke MOHUTOPUHIa 1 perncTpauum UCNosb3yTCs BCECTOPOHHME MeToAb! M MPOTOKOsbI cbopa
MHOpMaLMKN C OOBEKTOB KOHTPONS, OTPaXatoLLe TEKyLLLee COCTOSIHUE U 3HAYEHNS CeayoLIMX
napameTpoB (ecnun COOTBETCTBYHOLLME AATYMKN YCTAHOBMNEHBI B 060pYyA0BaHUN):

= M0 COCTOSHMUIO (PU3NYECKMX KOMMOHEHTOB:
— TemnepaTtypa
— CKOPOCTb BpalLeHWNsi BEHTUNATOPOB
— COCTOSiHVE NUTaHuS
= KOH(UrypaumoHHyio:
— konuyectso CPU
— obbeM namaTn
—  1MSA 06beKkTa MOHUTOPUHIa
— CMMCOK ceTeBblx agantepos, nx MAC- n IP-agpeca
— NOAKMKYEHHbIE PeCypCbl XpaHEHUS
= N0 yTUnNu3aumm pecypcoB (CHETUYUKN):
— 3arpyska CPU (obwas)
— MUcnonb3oBaHMe namaTh (3aHsaTo/cBo60AHO)
— 3arpyska noacucrtemsl BBoga-Bbisoga (B IOPs nnu kbytes/sec)
—  UCMonb30BaHWe AMCKOBOW nogcuctemMbl (CBobogHOE/3aHATOE MECTO)
— yTunusaums ceTeBblX MHTEPENCOB.

Cbop paHHbIX M3 ceTeBoro obopydoBaHuWsa ocyulecTBngeTca 4epes npotokon SNMP
C wucnonb3oBaHMeM 4YacTHbix MIB ot npousBogutenen obopyaoBaHusa, n obecneymBaet
MOHWUTOPVHI CreayoLmx napameTpoB 060pya0BaHuS:

= 3arpyska CPU

= 3arpyska namatu (abcontoTHas u B NpoLeHTax)

= COCTOSIHWE WM 3Ha4YeHMsa JaT4MKOB Temnepartypbl, COCTosHue PS
= TUMbl MIHTEP(ENCOB YCTPONCTB

= Tun Tpaduka Ha uHTepdencax

= OLMOKKM Ha MHTepdencax

= COCTOSIHMS Ha UHTepdoencax
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= KOHTPOIib 3arpy3ku NOPTOB CETEBbLIX YCTPONCTB
= KOHTpOrnb noporosblx 3Ha4yeHnn SNMP-0OCTYNHbIX BENUYNH.

[na npuBedeHHbIX MNapameTpoB OOBLEKTOB MOHMTOPMHra O6noK no3BONsSeT BbINOMHATb
cnegyoLme pyHKLUMN HACTPONKN N OEeNCTBUS:

= YnpaeneHue cea3saMu Mexay o6bekTamMm MOHUTOPUHIa

= HacTtpowika ycnoBui nepexoga CoOCTOsIHUM Kak 515t OAMHOYHbIX 00BHEKTOB, TakK U Ans
rpynn

= CosgaHne MHUMOEHTOB 1 YCNOBUSA reHepauun onoBeLLeHnn ob aBapusax

= XpaHeHne NctTopmyeckon nHgpopmaumm o6 nHuMgeHTax angd aHanusa n npegckasaHus
cboeB

= dopmupoBaHue TabnMYHbIX U rpadn4ecknx PopmM OTYETHOCTU

= Bbibop cnocobos onoseLleHust

= [o6GaBneHue gOKyMeHTaUUn No 06bEKTY MOHUTOPUHTA

= MOoHUTOPWHI Koppenauun NnapamMmeTpoB.

BbiaeneHHbIW NPOM3BOAUTENbHbLIN Y3en:

ﬂ — wucnonb3oBaHue SSD anda obecneyeHns BLICOKOW NPON3BOANTENTbHOCTU

— BblgenexHble Hakonutenu (RAID 1) ans 3arpyskm OC — obecneyeHune
OTKa30yCTONYMBOCTU

ﬁ — BblAENEHHbIe HaKoONUTENN AN XpaHeHUs CryXebHbIX 4aHHbIX (MOHUTOPUHT, 1O

AN pa3BepTbiBaHUS U 4p.)

BP0 — sHewHve nHTepdeiickl AaHHbIX Ay6nMpoBaHbl (cTaHaapt IEEE 802.3ad LACP) —
MOBbILLEHVE NPOVN3BOANTENBHOCTH, OTKA30yCTOMUMBOCTD (B CRyYae 0Tkasa OfHOro
N3 NHTEPENCOB BO3MOXHO CHIKEHME NPOU3BOANTENBHOCTN)

P — 10/25 Gigabit Ethernet — ansi CBA3U C BHELLHUMMW CETSMU
— [OBa bokKa NUTaHus B pexume pesepempoBaHnd no cxeme (1 + 1)
P — 2xCPU Xeon (Mnv aHanormyHbin).

Y3en MOHWUTOpWHra ykomnrektoBaH AByms noptamu Ethernet 1 Gut/c 1 gBymss noptamwu
Ethernet 10/25 '6ut/c.

Ha 6a3e noptoB 10/25 6ut/c cospaetcsa rpynna arperauumn B pexume 802.3ad LACP, koTopas
npegcraensieT cobon Ha ypoBHE OMepauUMoOHHON CUCTEMbI OAWMH Nnornveckuii bond-mHTepdenc.
HaHHbin bond-nHTepdenc npegHasHavyeH ANs Nonb3oBaTeNbCKOro B3aMMOAENCTBUSA C Y3MOM
MOHUTOPUHra 1 NpefocTaBnNsaemMbIM UM CepBUCaM.

MopTbl Ethernet 1 Gut/c ucnonbayoTcs ana cnyxebHoro Tpaduka aBTOMaTU3NPOBAHHBLIX
NpoLeCccoB YCTaHOBKW, ynpaBneHua koHdurypaumamm OC, CI1O. 3ta ceTb m3onuMpoBaHa
OT NoBbIX CTOPOHHMX CETEN.

Cxema ceTeBOro B3aMMOOEWCTBUS y3na ynpaBrneHUs U MOHUTOPUHra npvBefeHa Ha
pucyHke 11.
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CTek KOMMYTaTOPOB BHELLHNX CETEN
25GE + 100GE

«; BHelwuHne ceTu 0
*—9

(=2
O__,.

2-10GE

2-1GE

IPMI

s ol o ¢

)

KommyTaTop ynpaBneHus

/
: ( CeTun ynpaBneHns
|
|

1GE + 10GE

Y3en
yrnpaBneHus
N MOHUTOPUHTA

PucyHok 11. Cxema cemegozo 83aumodelicmeausi y3ra yrnpasneHusi

MpumeHsiemoe nporpamMHoe obecrneyeHue:

OC: Anbt CI1, Astra Linux, RedOS (kak BapnaHTbl) —
Bce ¢ BupTyanusauuen gnga OC xocta n 6e3 ans roctesbix OC ynpaenstoLwmx

BUPTYyanbHbIX MallnH

KVM gns ynpasneHnsa BupTyarnbHbIMY MaLLMHaMK

CepBep ynpaBreHus knactepom y3nos 6a3bl AaHHbIX: Ckana’ p CnekTp

CepBep ynpaBneHus XusHeHHbIM uuknom MawunHbl 6a3 gaHHbix Ckana’ p
MBA.IMN n ee komnoHeHTOB: Ckana” p NeHom

CepBep cucteMbl COGCTBEHHOrO MOHUTOpPUHra: Ckana’ p BusnoH.
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Brnok koMmMmyTauum 1 arperaumm CoOCToUT U3 KOMMyTaTopa ynpaBieHusi, KOMMYTaTOPOB BHELLHMX
ceTel N BHYTPEHHEro CETEBOro B3anMOAENCTBUS (MLHTEPKOHHEKTA).

[na NOAKMYEHMA K BHELWWHMM CETSIM UCNOMb3YHTCA ABa KOMMyTaTopa ¢ nopTamu 10/25 Mout/c
n uplink-noptamn 100 6uT/c. KoMmyTaTOpbl COOpaHbl B OAMH BUPTYasnbHbIN KOMMYTaTOp (CTEK)
no texHomnormm MLAG, 4TO no3BonsieT nogknyaTb K nape KOMMYyTaTtopoB Yy3nbl U gpyrue
yCTpONCTBa, ncnonb3ysa npotokon LACP. Ha cTeke KOMMYyTaTOpOB BHELLHUX CETEN pearM3oBaH
ceteBou cermeHT External VLAN.

[na peanusaumm ceTy MHTEPKOHHEKTA UCNONb3YHTCA ABa KomMyTaTopa ¢ noptammu 100 GuTt/c.
KommyTaTtopbl cobGpaHbl B 0guH BUPTYyanbHbIi KomMyTaTtop (cTek) no texHonorun MLAG, 4Tto
NO3BONSAET NOAKMNIOYATbL K Nape KOMMYTaTOPOB Y3rbl U Apyrne YCTPOMCTBA, MCMOSb3Yys MPOTOKON
LACP. Ha cteke KomMyTaTopoB BHELUHNX CETEN peann3oBaH ceTeBon cermeHT Internal VLAN.

[na peanusauuun ceTen ynpaefieHUs1 UCMONb3yeTcs OAUH KOMMyTatop ¢ noptamu 1 6ut/c
n noptamm 10 6ut/c. KoMMyTaTOop ynpaBneHus MOAKIIOYEH K BMPTyanbHOMY KOMMYyTaTopy
BHeLWHMX ceTten aBymst noptamm 10 6ut/c, cobpaHHbiMM B TpaHk no npotokony LACP.
Ha kommyTaTope ynpaeneHus peanusoBaHbl cermeHTsl IPMI, PXE n Ring VLAN.

OcHoOBHbIe (pyHKLMU:

ﬁ — nepefaya AaHHbIX Mexay anemeHTamm MawuHbl 6a3 gaHHbIX Ckana’ p MB[.M
(MHTEPKOHHEKT)

B — obecneyenne HpopMAaLMOHHOTO OGMEHA C BHELUIHUMM YCTPONCTBaMM

P — 06MeH cryebHbIMU JaHHBIMU, AaHHBIMU 471 MOHUTOPUHIA W YMpaBIIeHus.

Obwasn cxema ceTeBOro B3anmoaencTens npuBeeHa Ha pucyHke 12.

—! BHelwuHne
— cetn ’
KommyTtatop 7 —F M
BHEeLWHWX ceTell_~~

O
\\v\ ‘ ) BHewHss ceTb ‘ \v\
|
\\v\ ‘ ‘ CeTb BHYTPEHHEro s:Lumoneﬁcm,hﬂ n CPK \\ 2
Ll ___LI

Kommytatop » — - — — — — — Vi bl e e e el = KommyTaTop
WHTEPKOHHEKTa | Mopcuctema BbluncnutenbHas Mopcuctema WHTEPKOHHEKTa
MOHUTOPWHra noacuctema pesepBHOro

\
|
| | KONupoBaHWs
! I
! I
' I
' I
' I
! I
\

KommyTaTtop
._BHeLLHuX ceTei

Y3en
MOHWUTOpPUHra

KommyTaTop
yrnpasneHns

PucyHok 12. Obwas cxema cemegozo ge3aumodelicmeusi
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CocTtaB o6opynoBaHus 6noka:

oaE -
TP
ﬂ —

BMPTYyarbHbI KOMMyTaTop (CTeK), cobpaHHbIn no TexHonorum MLAG 13 aByx
kommyTaTopoB 10/25 [6uT/c +100 6uT/c, Ansa NoAKNIYEHNS K BHELLHUM CETAM

BMPTYyaribHbI KOMMYTaTOop (CTeK) no TexHonorn MLAG 13 gByX KOMMYyTaTtopoB
100 Nbut/c — onst HTEPKOHHEKTA

kommyTtatop ¢ 1 [6ut/c +10 '6uT/Cc 4N MOHNTOPUHIa, ynpaBneHns u cnyxebHoro
obmeHa.

Peann3soBaHHbIe noaceTu:

oaE -
oaE -

=
|

G &
|

External VLAN — ceTb ans nogkniodeHns k cepsmcam bl BHELWHNX
nonb3oBaTenen N NPUKNagHbiX CUCTEM, NOOKITIOYEHNE K Y3y ynpaBrieHns

Internal VLAN — ceTb AN BHYTPEHHEro B3aMMmoaencTeumsa mexay yanamm B[,
CeTb Pe3epBHOro KONMMpoBaHUS, CETb KIacTepHOro B3anmMoaencTems

PXE VLAN — ceTb Anga pasBepThiBaHUSA onepaumoHHon cuctemsl no PXE,
nnatdopmbl MB[], MOHUTOPUHIa

Ring VLAN — pe3epBHasi CETb KIacTepHOro B3aMmogencTaeust, goctyn K IPMI

IPMI VLAN — ceTb ynpaeneHus obopygoBaHMeM vyepes nHTepdencol yaaneHHoro
yrnpasrieHus.

31



MawwuHa 6a3 gaHHbIx Ckana’p MB.MN. TexHn4yecknm o630p

8. CMMEUNDPUYHDbIE YEPTDI

MpoekTnpoBaHne n peanu3auna MawuHbl 6a3 gaHHbix Ckana’p MB[M.M ocyuwectBnanuco
C y4yeToM psida BblIOpaHHLIX NPUOPUTETOB, OKa3bIBAKOLINX HENOCpPeacTBEHHOE BNUAHME
Ha (yHKUMOHAmNbHbIE W 3KCNMyaTaumoHHble nokasaTenu. Haubonee 3HauuMMbie M3  HUX
cnegywouiue:

lNpuopumem obecriedeHusi coxpaHHocmu daHHbIX neped nosbIWeHHOU O0CMYNHOCMbIO

- athbpekT:

(] rapaHTI/IFI COXPaHHOCTU AaHHbIX NMpun nobbIX OTKa3ax

= DBbiCTpoe BoccTaHOBNEHNE N3 pe3epBHbIX KOMUI B criyvae cboes

Omka3s om ucronb308aHusi UpmMyarsnbHoU cpedbl 0718 peanusayuu ebI4ucumesibHo20 6r1oka 8
rosib3y annapamH+o20 PeLeHUst

- 9pekT:

= Makcumym npounsBoAMTENBHOCTU HA JAaHHOM 06opyAoBaHWUM (HET NOTepb Ha cpeay
BMPTYyanusauum, NpoYne cBefeHbl K MUHUMYMY)

= [loBblWeHNe HAAEeXHOCTU peLleHns (HeT AOMNONMHUTENBHOIO NPOrPaMMHOIO YPOBHS)

Omeka3 om ucrnornb308aHUs 8bI0e1IEHHOU cUCMeMbI XpaHeHUs1 Orisl pa3meu,eHuUs1 OaHHbIX 8
Mosb3y NI0KasbHbIX OUCKO8

- athbpekT:

= [loBbllWeHMe NPON3BOAUTENBHOCTM OMCKOBOW NOACUCTEMBI (HET UCNONb30BaHWS CeTEN
ANs ocTyna K AaHHbIM)

= [loBbiweHne nponssogutensHocTn (CYB[ Postgres Pro Enterprise nyywe paboTtaet
C NnokanbHbIMWU TOMaMn aHHbIX)

= [loBbllUEHNE HAOEXHOCTH peLweHnda (HeT OONOJTHUTENbBbHOIO CIIOXXHOIo 3fieMeHTa B Buae
CUCTEMDI xpaHeva)

= CHWXeHne CTOMMOCTM peLleHmns (HET pacxofoB Ha CUCTEMY XPaHEHWS B LIENIOM, TOMbKO
Ha anckm SSD ons gaHHbIX 1 XXypHanoB. [na pesepBHbIx konun B CPK TunnyHo
npumMmeHsitotca HDD).

Omka3 om npuMeHeHUs YHUKalbHbIX annapamHbiX pa3pabomok & rosb3y cmaHdapmHo20
8bICOKOHA0EXXHO20 U npou3eodumerisHo20 obopydosaHusi
8 Kadyecmee rnnamagopmMbi 051 pasMeuw,eHUss KOMIOHEHMO8 PeweHUs

- 3hpekT:
= Ob6ecneyeHne cTabunbHOro YpoBHSA MPOU3BOAUTENBHOCTU (KOMMOHEHTHI NPOBEPEHDI
BpeMeHeM)

= [loBbllWeHVe HageXHOCTU peLleHns (HET YHUKaNbHbIX 3f1EMEHTOB)

= CHwXeHue ctoumocTun conpoBoOXaOeHnd (D,OCTyI'IHOCTb ANeMeHTOB MNMpu BbiIXoge U3 CTpOFI)
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Omkas om ripumeHeHus omoesibHbIX arnnapamHbix RAID e none3y npogpammueix RAID
omeyecmeeHHbIX npoussodumernel

- apekT:
= Ob6ecneyeHne 6onee BbICOKON NPOM3BOAUTENBHOCTU
= Bblicokasa rmbkocTb B HacTporikax (B 3aBUCUMOCTH OT TpeboBaHuin)
= YBEpPEHHOCTb B peanunsauum onTuManbHbIX anropuTMoB

= CHWXeHne 3aBMCUMOCTM OT I'IpOI/I3BOD,I/ITeJ'Iel7I OGOpyﬂ,OBaHI/Iﬂ

Omka3 om ucrnonb308aHus NPonpuemapHbIX UHOCMPaHHbIX MpoepamMMHbIX peweHul 8 nosb3y
10 ¢ omkpbimbIM KOOOM U OMeYecmeeHHbIX pa3pabomok

- athbcpekT:

= [loBblleHMe Npon3BoANTENBHOCTM 3a c4eT gopaboTkum MO (cunamm Ckana’ p
N NapTHEpPOB)

= [loBbllUEHNE HAOEXHOCTH peLweHnda (CHI/I)KeHI/Ie pUCKoB HEQOCTYNHOCTHU I'IO,EI,,Elep)KKI/I)

B03MOXHOCMb MPpUMEHEeHUs1 MUosbiX U CMOPOHHUX peweHUl 0nsi MOHUMopuUHaa u
yrpaeneHus1 8 O0MOSTHEHUE K npedycmaHO8/1€HHbIM

- athbcpekT:

= CoxpaHeHue paHee caenaHHbIX UHBECTULMI B CUCTEMBI yNpaBneHus
UT-nHdpacTpykTypomn

= B0O3MOXHOCTb NOCTPOEHMST CKBO3HbIX CUCTEM YNpaBreHus, B koTopbix MawmnHa 6a3
AaHHbIX Ckana” p MB[.IM — nuwb 0anH 3nemMeHT
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9. TAPAHTUPOBAHHOE KAYECTBO

KauecTBeHHble nokasaTenu MawwuHbl 6a3 gaHHbix Ckana’p MB[.I obecneuymBatoTcs ee
COOTBETCTBMEM NPOBEPEHHOMY CTaHO4APTHOMY BapuaHTy, COGMOAEHNEM YCTAHOBIIEHHbIX HOPM
n TpeboBaHmii no opmmupoBaHMo, peanusaumen paboT BbICOKOKBANMMUUNPOBAHHLIMMU
cneunanucTtaMmm Ha Bcex aTanax XXM3HEeHHOro Lmkna.

[Mpon3BoacTBO (kKoMnnekroBaHmne u passepTbiBaHue [10)
[ I'Ile npon3BoacTBE NCNOJ1b3YHTCA BbICOKOKa4Ye€CTBEHHbIE KOMMMEKTYoLwmne

= C6opka npoaykumum ocyLLecTBIISIETCA CTPOro B COOTBETCTBUM C YTBEPXKAEHHbLIM NiaHOM
pa3meLleHns KOMMNOHEHTOB

= [lepBunyHoe pasBepTbiBaHMe MO ocyLecTBNsSeTCss B aBTOMaTUYECKOM pexnme

= JononHutensHble HacTponku MO ocyLecTBASAIOTCA B COOTBETCTBUN C YTBEPXKAEHHOM
noLlaroBon MHCTPYKUKNEN

= OcyuwectBndeTrcsa TectupoBaHne cdhopMmmpoBaHHon MalwunHbI

= OTKMNOHEHUs1 OT TUMOBOIO peLweHna MaLwwuHbI NCKINKOYEHbI

I'Iepeuaqa B 3KCMiyatauuto

= MawwuHa 6a3 gaHHbIx Ckana” p MBA.IM nonHocTbo cdhopMmnpoBaHa, NPOTECTUPOBAHA,
roToBa K pa3MeLleHno B CETU 3aKasumka 1 nogaknodeHunto npuknagHoro MO

= B komnnekTte ¢ MawwuHom nepegaeTcs NacnopT peLleHnsl, IKCnnyaTaunoHHas
[IOKyMeHTauus, cepTudmrkaT Ha noaaepxKy

= [lpoBoanTtcsa obyyeHue cneumanncToB 3akasymnka pabote ¢ MawmHon (onums no
3anpocy)

[Mogoepxka

= MawwuHa 6a3 gaHHbIx Ckana” p MB[.IM noctaenseTcs ¢ rogoBon NogaemKkon (MoxeT
ObITb NpeaocTaBneHa Takke Ha 2, 3 1 5 neT), KoTopas BKIYaeT B cebs pelleHne Bcex
BOMPOCOB, CBA3aHHLIX C HApYLUEHNAMM paboTOCNOCOBHOCTM Kak KOMMNIEKca B LLeSIoM,
TaK 1 ero OTAeNbHbIX annapaTHbIX KOMNOHEHTOB M NPOrpaMMHOro obecne4vyeHuns

= [logoepxka BCeX KOMMNOHEHTOB OCYLLIECTBNSAETCS Yepe3 eauHoe OKHO obpalleHuin
B pexunme 9x5 nnn 24x7

= [Noppepxka npegocTaBnAeTCa HEMOCPEACTBEHHO NPoM3BOAUTENEM
Ny cepTMULUPOBaHHBIM NAPTHEPOM

= Y 3aKas4ymka eCTb BO3MOXHOCTb BblOOpa BapuaHTa NoAAEPKKM M3 akTyarnbHbIX
Ha MOMEHT NOCTaBKW, a Takke AONOMHUTENbHbIX ONUUA

B cnoxHbIx cnyyasx K peweHuto npobnem nNpuBREKAOTCA apXUTEKTOPbl U UHXEHEpHI,
HenocpeaCcTBEHHO y4acTBOBaBLUME B pa3paboTke MawuHbl 6a3 gaHHbIx Ckana”p MBA.M.
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10. PEAKUUA HA BO3MOXHbBIE OTKA3bI

OTkasbl, CBA3aHHbIE CO CTaHAAPTHbIMKU aneMeHTamu MawwuHbl 6a3 aaHHbIX Ckana” p MBM.MN

B pamkax MawwmHbI o6ecneyeHa 0TkazoyCTOMYMBOCTL OCHOBHBIX annapaTHbIX 3NIEMEHTOB, B TOM
yucne:

= y3noB (aybnupoBaHue NpoLeccopoB, NCTOYHUKOB NUTAHMA 1 Ap.)
= aunckoson nogcuctembl (RAID)
= BHELWHNX CETEN N NHTEPKOHHEKTA (nonHoe aybnnposaHme)

= CUCTEMbI pe3epBHOro KonMpoBaHus (oybrnvpoBaHue KOHTPONepoB)

OTkasbl nepe4vncrnieHHblX J3J1IeMeHTOB OTpa6aTbIBa}OTCﬂ CTaHAApPTHbIMX  arropuTMamMm
B COOTBETCTBMKN C Npoun3BedeHHbIMU HaCTpOI;IKaMI/I. JTlobon eauHUYHbIN OTKa3 He MOBMUSIET
Ha AOOCTYNHOCTb CUCTEMbl B LENIOM, XOTA NO KOHKPEeTHOMY CepBUCY BO3MOXHO HEKOTOpoe
CHMXeHune npon3BoanNTES1IbHOCTU. MNocne yCTpaHeHusa HEencnpaBHOCTU nonHaa
npon3BoaAnNTESIbHOCTb MawmnHbI Takke BOCCTAHOBUTCS.

OTkasbl, cBsI3aHHbIE C y3namu krnactepa 6a3 gaHHbIX

[na obecneyveHns 6ecnepebOMHOCTM OOCTyNa U COXPAaHHOCTU AaHHbLIX B PELUEHUN pearnv3oBaH
TPEexy3noBoun kractep, coctoswmn M3 mactepa CYB[, a Takke CMHXPOHHOW M aCUHXPOHHOM
pennuk. B cnydyae otkasa noboro 13 nepedncreHHbixX y3noB Knacrtepa (MM oCTaHOBKM y3na ans
npoBeaeHnsa obcnyxmneaHus) pabotocnocobHocTe MawunHbl 6a3 gaHHbIX Ckana” p MBA.M ona
nonb3oBartenen 6ygeTt coxpaHeHa B NOSIHOM o6beMe B aBTOMATUYECKOM pexnme cpeactsamm
MO ynpaeneHus KnacTepom.

Mpn aTtoMm npu HeobxoaumocTn OGyayT nepeHasHayeHbl PONM Y3roB KrnacTepa (akTyanbHO
B Cny4ae oTkasa y3na ¢ mactepom CYB[] n y3na ¢ CUHXPOHHOW PEnsMKon).

Mocne 3aBeplieHnst 06CNyXMBaHNSA UNN YCTPAHEHUSA NPUYMHBI OTKa3a 1 BOCCTAHOBEHMS y3na
Heobxoanmble AaHHble ByayT BOCCTAHOBMEHLI (B 3aBUCUMOCTU OT CTEMEHU «OTCTaBaHWUSA») u3
pe3epBHbIX konui u/vnn apxueos WAL.

NeTanbHble anroputMmbl obecriedeHUss OTKA30yCTOMYMBOCTM  KracTepa 6a3  [aHHbIX
M pekoMeHgauuu no AeNCTBUAM aaMUHUCTPaTopa B TOM UMW MHOW KOHKPETHOW CUTyauuu
npuBeaeHbl B IOKYMEeHTaUuW, nepeaaBaemMoi 3aka34ymky COBMecTHO ¢ MalumHon.

Mockonbky ans Ckana’p MB[M.I n3bpaH npuopuTeT oGecneyeHus COXPaHHOCTM OaHHbIX,
OLHOBPEMEHHbIN MM nocrefoBaTenbHbIA OTKa3 ABYX Y3MOB Kractepa NPUBOAUT K MOJTHOW
ocTtaHoBke MawuHbl BBMOY TOro, YTO B 3TUX YCHOBMAX npoaorkeHne pabotel CYBL moxeT
NPUBECTN K YaCTUYHOM MNK NMOSIHON NOTEpPE AaHHbIX.
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11. TUMNOBbIE KOMIMJEKTbI PELLEHUA

Tunoeble kOMMANeKTbl NoctaBku MawmnHbl 6a3 AaHHbIX Ckana”p MBA.M npnBeaeHbl Ha
pucyHke 13.

lMpumeyaHue — 803MoxHa rnocmaska 6e3 CX/[] koHmporsnepos (6e3 KoHMposnepHoU napbi u
10710K)

MawwuHa 6a3 gaHHbIX MawwuHa 6a3 gaHHbIX MawwuHa 6a3 gaHHbIX
Ckana”p Mb[.M M-1 Ckana”p MbA.M M-2 Ckana”p MbA.MN M-3/M-4
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PucyHok 13. Tunoesie komrnekms! nocmasku MawuHbl 6a3 0aHHbix Ckana™p MB/]

MawwuHa 6a3 gaHHbIX NOCTaBNAETCHA KOMMNIEKTaMM NO MOZYNsIM Taknm 06pa3om, YTOOblI MOXHO
ObIo Nogobpath ONTUManbHYH KOHGUIypaumio OT KOnMyecTBa pasmellaemMbiX 6a3 JaHHbIX Ha
y3nax B. B Ttabnuue 4 npuBeneH npumep pasmelleHus oTaenbHbiX ak3emnnspos CYB[ B
Moaynax bas [anHbix (oT 1 go 4 Mogynen) Takmm obpasom, 4Ttobbl pasmecTutb Ao 4
ak3emnnapoB otaenbHbix CYB[ B kaxgom Mogyne. Bo3amoxHa KOHGUrypaums LwaxmaTHOro
pasmeLleHuns B ogHom Moayne 0o 3 pasHbIX 3k3emMnnsapos 6a3 AaHHbIX Postgres. KommyHanbHoe
ncnonb3oBaHve ogHoro Moayns BO3MOXHO B Criyyae paspelueHus pasmelleHuss Takmx 6as
AaHHbIX B OOHOM cekTope 6e30MacHOCTMW.

Tabnuuya 4. Napamempsbi nocmasnsembix modenel (npoudeodumerbHbIl npoguss, o 160 Téalm)

Konuyectso y3nos B 2x3 3x3 4x3
KonunuecTtBo ak3emnngapos CYB[] no 3 Jo 6 o9 no 12

O6wuin nonesHbin obbem Bcex bM, mpo 160 0o 2x160 0o 3x160 0o 4x160
Toant
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[MonesHbIn 06beM XxpaHeHust cuctembl  190-260
pesepBHOro konupoBaHus (BO+WAL),
Ha ogHy nonky, Téant

Pa3melleHune B cTorkax 1 1 2 2

JNnueHsnpoBaHve HeobxoouMoro nporpaMMHoro  obecneyeHust  OcyLlecTBrsieTcs B
COOTBETCTBMWN C KONMNYECTBOM Y3roB M cokeToB Moaynei 6a3 aaHHbIX. CTOMMOCTb NULEH3WIA
ydYTeHa B CTOMMOCTU peLleHus.
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12. BAPUATUBHOCTb PELLUEHUA

Marnbin unn TecToBbIM NaHawagT

BapwvaHT pelueHus:
= pocTtatoyHo namaTn RAM (384 6anT)
= BblcOokonpounssoauTensHble Hakonutenu SSD (8 x 1,92 TB + 2x NVMe ans WAL)
= nporpammHbin RAID

= RAID 10

BbicokonpounsBoauTenbHbIN NPoayKTUBHLIN NaHawadgpt OLTP
BapwaHT peluenus:
= Gonblwe namatn RAM (768 [GawnT)
= TBepaoTenbHble HAaKONUTENM NoBblweHHOro oobema (16x 1,92 TB + 4x NVME)
= nporpammHbin RAID

= RAID 50 nnn RAID 10 B 3aBMCMMOCTM OT npuoputeTa Ha 06bEM Wi BLICOKYHO
WHTEHCMBHOCTb

[eoknacTep (kak onuus)
BapwuaHT pelueHus:
= [JOnonHUTEnNbHblE ceTeBble KapThbl B y3nax b

= chneuuanbHble HacTponkn knactepHoro MO un MO pe3epBHOro KONMpoBaHNSA

Pa3meLLeHne Heckonbknx ak3emnnapos knactepos CYB/ B ogHon MawivHe

BapuaHT pelueHus:

= YBenuyeHue KonuyecTaa y3nos 6a3 gaHHbIX B cocTaBe MawuHbI; pasmeLleHne
HecKonbknx aksemnndapos CYB[ Ha kagom u3 yanoB 6a3 gaHHbIX

= Pa3MelleHune penyink B «llaxmaTtHOM nopAake»

= pasHble knactepbl B[ MmoryT 6biTb HACTPOEHbI NOA pasHble NaHawadThl
(TecToBbIV UK NPOOYKTUBHbIN)

ToHkas HaCTpOI7IKa 04 NoBblLLEHNA MPON3BOANTEIIbBHOCTH (OI'ILI,I/IFI)
BapuaHT pelueHus:

= MOXEeT MCMonb30BaTbCH B KOMMMeKce ¢ NobbiM U3 BapMaHTOB

= TpebyeTcsa yyacTne pas3paboTumkoB NPUKNAAHbIX CUCTEM

= [OOCTUraeTcd HanpaBlieHUeM YTeHUA U 3annCn Ha pa3Hble Yy3Ibl Knactepa nyTem
BHECEHUA COOTBETCTBYHOLLUMX HACTPOEK B NPUKINaaHblX CUCTEMaAX

38



MawwuHa 6a3 gaHHbIx Ckana’p MB.MN. TexHn4yecknm o630p

13. TPEBOBAHUA K PASMELLEHUIO PELLEHUA

PeleHne noctaesndaeTcs B BMAe OTAENbHOMO CEPBEPHOIrO MOHTaXHOrO LWKada 19, BbicoTa 42U.

HanonHeHnne wkada obopynoBaHMEM M COBOKYMHbIN BEC 3aBUCUT OT BblIOpaHHOrO BapuaHTa
pelueHnst u moxeT cocTaBnAaTb oT 400 go 800 «r.

,D,J'IFI NnoaKn4YeHnA IJJKa(ba K cucrteme SJ'IeKTPOCHa6)KeHI/IFI OOJTKHbI ObITb npeagycMoTpeHbl ABa
HEe3aBUCUMbIX BXOOa 3JTIEKTPONUTAHUA.

MoTpebnsemas MoWHOCTL WKada coctasnseT oT 6 go 11 kBT.
HomkHbl 6bITb NPEYCMOTPEHbI COOTBETCTBYIOLLIME MOLLHOCTU MO OTBOAY Tenna.

[na nogknioveHns K nokanbHOM ceTu Heobxoaum pesepBupoBaHHbIM kaHan 4x100 Gigabit
Ethernet nnu go 8x10/25 Gigabit Ethernet.

Mpv pasBepTbiBaHUN peLLeHnst Ha HeM ByayT OCyLLEeCTBIIEHbl HACTPOWMKN CETEBbIX aApecoB B
COOTBETCTBMMN CO CTPYKTYPOW CETM 3aKa3uuka. 3akasymk JOSPKEH NpeaocTaBuTb Heobxoaumble
[laHHble B COOTBETCTBMMN C HOMEHKNATYPON KOMMOHEHTOB pPEeLLEHUS.

B ceTu 3akasunka fOmKHbI OblTb HACTPOEHbI COOTBETCTBYHOLLME MApPLLPYThI U NpaBa 4ocTyna.

[lanbHelime MeponpusiTust No BBOAY B 3KCMyaTauuMilo OCYLLUECTBSIOTCS 3aKa3yMKoM MyTem
NpoBeAEHUSI HACTPOVKM NPUKNaAHbIX NPOrPpaMMHBIX CUCTEM.
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14. NIPUMEPbI PABOTAIOLLUX PELUEHUIA

[Mpumep: reopacnpeneneHHbln Krnactep

PeweHwne — gBe ceA3aHHbIXx MalwuHbl 6a3 aaHHbIX Ckana” p MB[M.I

B coctaBe kaxxgon MawunHbI:

1 annapaTHbIn knacTtep (3 yana)

1 ak3emnnsap B4

CYB[ Postgres Pro Enterprise Certified
O6wvem B[] ~ 20 T6ant

[TokazaTenu npon3BoanTESIbHOCTUN CUCTEMbI PE3EPBHOIO KOMMpoBaHNA

BeuepHsasa naTHMYHas nonHasa pesepsHas konusa ~11 T6anTt (cxaTtue) 3a 5 yacos
(pexum archive) + 500 M6anT apXMBHbLIX XXypHanoB

YTpEeHHSAA NHKpeMeHTanbHasa pesepBHas Konus B NOHeAeNbHUK
~200-400 M6anT 3a 30-50 muHyT (pexum page) + 10—20 6anT apXMBHbLIX XXypHAaIoB

NHkpemeHTanbHasa pe3epBHasn KONus kaxable 2 Yaca B paboune aHu
~10-30 6anT 3a ~3—5 MUHYT (pexum page) + 5-15 6anT apxmBHbIX XXYpHanos

Cneumnduka

MNoBbiLeHNe npon3BognUTENIbHOCTU 3a CHET NCNOJ1Ib30BaHUA CI/IHXpOHHOIZ pennnkmn

OnTummnsaums YTeHus nyTem ,D,Opa6OTKVI I'IpI/IKJ'Ia[J,HOIZ CUCTEMDbI

Peanunsauuna reopacnpenernieHHoro Krnacrepa

BTopas, B3anmogencTeyowas MawmHa 6a3 gaHHbix Ckana” p MB[ #2
(norHasa konus OCHOBHOW)

YpaaneHHocTb nopsaka 500 km
KaHnan 10 'éut/c
ACUHXPOHHas pennnka OCHOBHOrO KrnacTtepa

KackagHas pennukaums

Mpumep peanusaumm reoknacTepa npuBeaeH Ha pucyHke 14.
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10Ie/c Async

Master CLU

NokanbHas
AnckoBas
noacucTema

NokanbHas
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WNHTepkoHHekT

— O — — — O
TNokanbHas TNoxanbras TNoxanbHas NoxanbHas

avckosas AvckoBast AavckoBast Anckosast
noacucTema noacvcTema noacucTema noacucTema

PucyHok 14. lNpumep peanu3ayuu 2eoknacmepa

Mpumep: rMbpuaHsin TMN Harpyskn Ha MB[, (HTAP)
PeweHne — MawwuHa 6a3 paHHbIx Ckana” p MBA.MN:

= 1 annapatHbin knactep (3 yana)

= 1 3k3emnnap B

= CYB[ Postgres Pro Enterprise Certified

= 00bem Bl — ~22,5 Tbant

Mpumep nokaneHoro knactepa ana HTAP-Harpysku (PucyHok 15).

MokasaTenu Npon3BoaUTENbHOCTY CUCTEMbI PE3EPBHONO KONMUPOBaHNS

= [lonHasa pesepBHas konusa pa3 B Heaento ~14 T6anT (cxatue) 3a 1 yac (pexum archive)
+ 6,5 GanT apxXmBHbIX XypHanoB

= WHKpemeHTanbHas pesepsBHagd konusa exegHeBHo ~10-60 MGanTt 3a ~1-8 MuH
(pexum page) + 100 MBanT apxXmBHbIX XXypHanoB

Cneumndumka

= [loBblweHne npon3BoaAnNTENIbHOCTU 3a CHET 00beauHeHus B nyn BHEWHNX coeanHeHuin

= [loBbllleHne npon3BoaANTEsIbHOCTU 3a CHEeT UCNOJIb30BaHUA pernyinkmn
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Sync Async

\
-
-

PucyHok 15. lNpumep nokanbHoz20 knacmepa ons HTAP-Hazgpysku

[Mpumep: TpaH3aKUMOHHbBIW TUM HArpy3Ku

PeweHne — MawwuHa 6a3 gaHHbix Ckana” p MB[.MM:

1 annapatHbIn knactep (3 yana)

2 sk3emnnsapa b

CYB[ Postgres Pro Enterprise Certified
obbem B[] Ne 1 ~18 Tbant

obbem B[] Ne 2 ~ 17,5 T6ant

«WaxmaTtHoe» pasmelleHne Bl no yanam knactepa (PucyHok 16).

MokasaTenu Npon3BoaUTENbHOCTM CUCTEMbI PE3EPBHONO KONMUPOBaHNS

MonHas pesepeHas konusa B Ne 1 ~ 9,5 T6awnT (cxatue) oo 60 MuHyT (pexum archive)
+ 11 [6anT apXmBHbIX XXypHanoB

MHkpemeHTanbHas pesepBHas konust B Ne 1 exegHeBHO
~30-100 6anTt 3a ~1-25 MuH. (pexum page) + 500—1000 MBanT apxmBHbIX XypHanos

MonHas pesepsHas konusa B Ne 2 ~10 T6awnT (cxatne) 3a 60 MUHYT
(pexum archive) + 50 M6anT apxmBHbIX XXypHanoB (NPOBOAUTLCS OOQHOBPEMEHHO
C pe3sepBHbIM KonnpoBaHveMm B[ Ne 1)

WHkpemeHTanbHasg pesepBHas konus B Ne 2 exxeaHeBHO
~60-200 N6anTt 3a ~1—-40 MuH. (pexxum page) + 2—10 (6anT apXuBHbIX XypHanos
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Cneumnduka

lNoBblleHNE npon3BoANUTESIbHOCTU 3a CHET O6'be,D,VIHeHVIFI B Myn BHELWHUX coeauHeHNN

«WaxmaTtHoe» pasmelleHne Bl no yanam knacrepa:
Kaxxabii u3 yanos B/l sBnsetca mactepom ansa ogHom u3 6as,
CUHXPOHHOW Konuen — Ans apyron 1 aCUHXPOHHOW Konuen — ansl TpeTben

MB/.IN

@& -

PucyHok 16. «lllaxmamHoex» pasmeweHue B[] rno y3nam knacmepa

Pe3yn bTaTbl TECTUPOBaAHUA

TecTbl npoBoannuck ¢ nomotubto MO pgbench, obecneunBatowero TPC-B nogobHyto Harpysky
Ha 6a3y gaHHbiXx. CTaHOapTHbIA BCTPOEHHbIM CKPUNT Bbl4aeT CeMb KOMaH B TpaH3akuum
CO cny4ariHo BblbpaHHbIMK aid, tid, bid n delta (pexum RW):

1.

o gk~ w DN

7.

BEGIN,;

UPDATE pgbench_accounts SET abalance = abalance + :delta WHERE aid = :aid;
SELECT abalance FROM pgbench_accounts WHERE aid = :aid;

UPDATE pgbench_tellers SET tbalance = tbalance + :delta WHERE tid = :tid;
UPDATE pgbench_branches SET bbalance = bbalance + :delta WHERE bid = :bid;

INSERT INTO pgbench_history (tid, bid, aid, delta, mtime) VALUES (:tid, :bid, :aid, :delta,
CURRENT_TIMESTAMP);

END;

Mpn BbIBOpEe BCTPOEHHOro TecTa «select-only» M3 ykasaHHbIX Bblle KOMaHZ BbIMOMHAETCSH
Tonbko «SELECT» (pexum «SO»).

AnnapaTHble XapaKTepUCTUKN:

2xCPU Xeon 24 aapa

512 6anT onepaTMBHOM NamMaATH
KoHTponnep LSI 9560-16i
Owvckn SSD

MapameTtp pgbench sf=75000 npuBoant Kk cosgaHuo B[] obbemom ~1 T6anT; dyHKUNSA
obveamHeHns B nynbl  pgbench He wucnonb3oBanacb, ANA  KaX4oro norb3oBaTens
ncnonb3oBarnoch BblaeneHHoe noaknoydeHne k CYB[L. Tectbl npoBoannmnck Ha OC AnbTt 8CIT
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ans ceptudmumpoBaHHon Bepcum Postgres Pro Enterprise. C 2023 roga Mbl YCNOXHWAK
TecTMpoBaHus M Hadanu mcnonb3oBatb B[] obbemom 3 T6amta. Ha pucyHke 17 nokasaHbl
cpaBHUTENbHbIE TecTbl MalKMH pa3Hbix nokoneHun ot 20 oo 24 roga BKIIOYUTENBHO.

PesynbTaTbl CpaBHUTENBHOIO TECTUPOBAHNA NPUBEAEHbI HA pUCYHKax 17 n 18.

PocT npon3BoanTenbHOCTN MaLUMH
c 2020 no 2024 rop
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PucyHok 17. lNpoussodumensHocms MawuHbl 6a3 0aHHbIx Ckanap MB/.I1
o pe3ynbmamam mecma pgbench
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CpaBHeHne MB[.IM-24 c PostgresPro
Ha NVMe B BupTyanbHoli cpeae
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PucyHok 18. Ckopocmb ob6pabomku 3anpocoe MawuHbl 6a3 daHHbIx Ckanap MB.IT
o pedynbmamam mecma pgbench
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15. O PE3YJIbTATAX PACHETA HAOAEXHOCTWU

MawwuHa 6a3 gaHHbix Ckana” p MB[.M opveHTupoBaHa Ha obecneyeHne O0TKa3oyCTONYMBOroO
1 BbICOKOMNPOU3BOANTENBHOIO (PyHKUnoHuposaHus CYB[ Postgres. MNpu peanunsaunm npoekToB
C npuMeHeHneMm MawunHbl BO3HMKAET MNOTPEOHOCTb B 3HAHWW pearbHbIX MoKasaTenen
HaaeXHoCTn, obecnevnBaemMbliX 3TUM peLLEHMEM.

3HayeHnss nokasaTenen 3aBUCAT OT KOHKPETHOM KOHUrypauum peLlueHus U MUCrosrb3yemMoro
Habopa obopyaoBaHus.

Cneunanuctel Ckana”p, B cootBeTcTBumM ¢ TpeboBaHnsammn «FOCT 27.301-95 HagexHocTb B
TexHuke. PacuyeTr HagexHocTn. OCHOBHble MNOMNOXEHUsI», paspaboTanu cneuymnanbHyo
MaTemMaTUYecKyto MoAernb, KoTopasi NO3BOMSIeT OLEHUTb OCHOBHbIE MOKasaTenn HageXHOCTU
peLLeHns.

Mogenb 6bina npuMeHeHa K «cpeaHeMy» TUNOBOMY BapuaHTy KoHdurypauumn MalumHbil,
KOTOpbIV BKNOYAET B cebs ABa Tpexy3rnoBbIX Krnactepa 1 ABe OUCKOBbIX MNoNku B coctaBe CX[.
Bornee nonHo cTpykTypa BbiOpaHHOro AN pacyeTa BapyaHTa pelleHust OTpaXKeHa Ha PUCYHKe
19.
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PucyHok 19. Cxema g3aumodelicmeusi 051 pacdyema HadexHocmu MawuHbl 6a3 0aHHbix Ckana™p MB/.T1
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OCHOBHbIE MNOHATUSA U orpaHn4yeHmn4 pacquHon Moaernn

Moa paboTocnocoBHOCTLIO PELLEHUSI MOHUMAaETCSl COCTOSIHUE, B KOTOPOM peLLeH/e BbINOSHAEeT
CBOM (PYHKLUUN B NONTHOM o6 beMme.

BepoATHOCTb 6e30TkazHoM pabotbl P(t) — BeposaATHOCTb TOro, 4TO0 cuctema Oyger
pabotocnocobHa B TevyeHMe 3adaHHOro0 BpeMeHW paboTbl NpW  3a4aHHbIX  YCNOBUSIX
aKcnnyataumm.

KoachcdpuumeHt rotoBHoctM Kr — BepoOATHOCTb TOro, YTO CUCTEMA OKaXeTca B
paboToCcnocOOHOM COCTOSIHMU B MPOU3BOSbHBIE MOMEHT BPEMEHM.

MpUHATO, YTO KakK BCA cucTemMa, Tak U nobon ee aneMeHT MOryT HaxoaUTbCS TONbKO B O4HOM
M3 ABYX BO3MOXHbIX COCTOAHUN — paboTocnocobHOM nnm HepaboToCcnoCOOHOM — M OTKa3bl
3M1eMEHTOB HEe3aBUCUMbI ApYr OT Apyra, Npu 3TOM COCTOSHUE cucTembl (paboTocnocobHoe nnm
HepaboTocnocobHoe) onpeaenseTcs COCTOSTHUEM ANIEMEHTOB U UX COYETaHUEM.

[na pacyeta nokasatenem HageXHOCTU Obina ccopmMMpoBaHa CTPYKTYPHO-Nornyeckas
cXema pelleHus, yYMThbiBaoLlasa BANSHUE KaXKOOrO 3MIEMEHTa PELUEHUS Ha BEPOSATHOCTb €ro
OesoTka3Honm paboTtbl. [anee 3apaya pacyeTa nokasaTenen HagexHocTu Obina cBedeHa
K 3ajade pacyeTa COOTBETCTBYWOLIMX nokasatenen nns kaxgoro mu3s Moaynen mopenu,
COOTBETCTBYIOLLNX BrI0Kam, BXOOSALMNX B COCTaB PELLEHMS.

NcxoaHble aaHHble no 6rokam pelleHust 6binm chopMmpoBaHbl Ha OCHOBaHMM MHGOPMaLUK,
NnpeaocTaBneHHoV npoussoauTensMu. B psige cnyyaeB COOTBETCTBYHOLLME 3HAYEHUS Oblnu
Nony4eHbl pacyeTHbIM NyTeM Ha OCHOBaHWM Gonee rnyGokow AeTanusaumm cooTBETCTBYHOLLMX
6110KOB 1 aHanM3a gaHHbIX N0 COCTaBMSOLWMM 3TV BOKM 3NIeMeHTaM (HanpuMep, B OTHOLLEHUM
cepBepHOro 06opyaoBaHUs U ANCKOBbIX MacCUBOB).

[ononHuTtenbHO Obin NpoBeAeH aHanu3 HakonfeHHbIX 3a 6onee 4Yem 5 neTt akcnnyatauuu
AaHHbIX MO BO3HUKLUMM COOSIM 1 OTKa3aM 3KCrnnyaTUpyeMblX pelleHnii. 3To NO3BOSNMO OLEHUTb
CTPYKTYPY M KNOYEBbIE UCTOYHMKN BO3HUKaBLUMX NMpobrem. [NpoBefeHHbI aHanu3 no3Bonun
coenatb BblBOL4 O BbICOKOM YpPOBHE CTabUNbHOCTM (PYHKLMOHUPOBAHUS MNPOrpamMMHOro
obecneyeHus.

Tem He MeHee MOCKOMbKY MPOrpaMMHasl 4acTb peLlleHUsi B CYyLLECTBEHHOW CTerneHu
3aBMCUT OT AENCTBMMA aMUHUCTPATOPOB 3aKa3uyuka, a cobbITUS, BO3HUKaKOLME B HEW, MOryT
WNHTEPNPEeTUPOBATLCA 3aKa3yMKOM MO-pa3HOMY, UTOTOBblE 3HAYEHUSA NapaMeTpoB HaOEXHOCTU
MawwuHbl 6a3 gaHHbIX Ckana”p MBLO.MN npeactasunu B BuAe 3aBUCUMOCTU OT YPOBHEN
HagexHocTn 0. MNonyyeHHble pe3ynbTaThl NpUBEAEHbl HAa pucyHkax 20, 21, 22.
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33aBUCHMOCTL KO3 MUMEHTA TOTOBHOCTH PELLEHUA OT
KOIMPULUMEHTA FOTOBHOCTH MO
0999235
099923
0,999225
099922
0999215

099921

0,999205
0,998 0,9985 0,999 0,9995 1

PucyHok 20. pagpuk 3agucumocmu 8eposiImHOCMU omKa3sa peweHusi om KoaghghuyueHma 20moeHoCcmu KoMriekma
npozpamMmMHo20 obecreyeHust

Bpema HapabOoTEW HA OTKA3 PeLUEHWA, Yac,
B 33BMCMMOCTH OT HapaboTKW Ha oTkas Mo

1310000

1305000

1300000

1295000

1290000

1285000

1280000

1275000

1270000
o 2000000 4000000 6000000 B000000 10000000 12000000

PucyHok 21. Mpaghuk 3agucumMocmu epemMeHU HapabomKu Ha OmKa3 peweHUs om epeMeHU HapabomKu Ha OmkKa3s
Komrinekma npoepammMHo20 obecredeHusi
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33BMCHMMOCTbL BEPOATHOCTH OTKA3a pPelleHnd oT
KO3 MLMEHTA FOTOBHOCTH MO

00069
0,00688
000686
0,00684
000682

00068
0,00678
000676
000674
000672

0,0067

0,00668
0,998 09982 09984 09986 09988 0999 09992 09994 09996 0,9998 1

PucyHok 22. 'pacbuk 3agucumocmu 8eposimHOCMU omkasa peweHusi om KoaghguyueHma 20mogHocmu
rpoepamMmHo20 obecrie4eHuUs

C y4eToM NPUHSITBIX AOMNYLLEHWIA 1 OrpaHUYeHUIn Modenu, NpuBeAeHHble pe3ynbTaTbl MOryT ObiTb
MCMONb30BaHbl Asi onpeaerieHnst 3HaYeHun nokasartenen HafeXxHoCTU peLleHuns, B TOM Ynucne
NPW BbINOMHEHUN NPOEKTHbIX PaGoT.

PaspaboTaHHbIn MaTemMaTU4eCcKUA annapart, HaKOMfeHHbIe pacdeTHble U CTaTUCTUYECKUEe
AaHHble 0 (OYHKUMOHMPOBaHMM paboTalowmx CUCTEM MO3BOMAKT BbIMNOMHUTL aHanorMyHbIe
pacyeTbl 419 UHbIX BapuaHToB kKoHdurypaumm MawmHbl 6a3 gaHHbIX Ckana” p MB[.M.
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3AKINIOYEHUE

MawwuHa 6a3 aaHHbix Ckana” p MB.IM — annapaTHO-NnporpamMmHbI KoMnneke Anst 06paboTku
N XpaHeHus gaHHbIX ¢ ucnonb3oBaHnem CYB[] Postgres B BbICOKOHArpy>KeHHbIX CUCTEMAX.

OcHoBHble YepTbl Ckana” p MBA.IM:

= JlocTynHOCTb

= OTKa3oycTOM4YMBOCTb

= Bblcokas nponsBoguTENbHOCTD

= [lpnopuTteT COXpaHHOCTU AaHHbIX

= [OTOBHOCTb K BLICTPOMY pa3BepTbIBAHUIO
= YpoGHasa akcnnyaTtauns

= JKOHOMUYeckasi a(p(peKkTUBHOCTb

MawwuHa MBL.M n ee Mogynu nponseeneHsl B PO 1 BHeceHbl B Peectpbl P3N MuHnpomMTtopra
(8 Tom vncne kak MAK) n Peectpbl NMAK MuHUngpbl.

CtpykTypHO B MawuHy BXOOAT:

= basoBbin Mmogynb (6n1ok KoMMyTaLmmn 1 arperaunn/6nok MOHUTOPUHIA U perncTpauum)
= Mogynb 6a3 gaHHbIX (610K BbIMNCIEHUS] U XPAHEHNS)
= Moaynb pesepBHOro konmpoBaHus (610K pe3epBHOro KONMpPoBaHUS)

Kaxagbih n3 Mogynenm — 3To cneumanbHO nNogobpaHHbI KOMMMEKT 0bopyooBaHUs, a Takke
npeaycTaHOBMEHHOE M HACTPOEHHOEe nporpammHoe obecnedeHve, aganTMpoBaHHOe ANs
obecneyveHuns pyHKLMOHaNa peLleHns B LeNIOM U NPOCTOTbl EF0 MOAEPHM3ALNN.

HagexxHocTb, nponsBoguTensHocTe MawmnHbl 6a3 aaHHbIx Ckana’” p MBA.IMN nogTeepxgaetca
NpPoBeAEeHHbIMM  TecTamMu,  cneumanbHbIMM  pacdeTHbIMU  AaHHbIMW,  NPAKTUYECKUM
NCMNONb30BaHNEM peLUEeHUI B Te4eHne psga ner.

HononHutensHasa nHgopmMauma no MawuHe 6a3 gaHHbix Ckana”p MBA.M npegocTtaensieTcs
no 3anpocy info@skala-r.ru.
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O KOMINAHUA

Ckana”p (npoaykt pynnel Rubytech) c 2015 roga BbinyckaeT nporpamMHo-annapaTHble
komMnnekcol (MawmuHbl) 1 cerogHsa npeanaraeT LWMPOKUA TEXHOMNOMMYECKUA CTEK ANnsi NOCTPOEHUSA
AVHaMUYECKNX MHAPACTPYKTYP U MHPPaCTPYKTYp ynpaBneHus AaHHbIMU BbICOKOHarpy>XeHHbIX
NHPOPMALIMOHHbLIX CUCTEM.

Mpoayktel Ckana’p BKMOYEHbI B PeecTp NPOMbIWIEHHOW MPOAYKUUKM, MPOM3BEOEHHOW Ha
Tepputopun Poccuickon ®egepaumn, n B EQnHBIA peecTp poccumncknx nporpamm anst 9BM u
B. CooTBETCTBYIOT KPUTEPUAM JOBEPEHHOCTU N UCMOMNB30BAHUIO A5 OOBEKTOB KPUTUYECKOWN
NHPOpPMaLMOHHOW nHdpacTpykTypbl (KUW).

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