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MawwuHa 6a3 gaHHbIX Ckana?p MB[.MN

WMHdopmaums, npencraBrneHHasa B [OKYMEHTE, HOCUT WCKIOYUTESNTbHO WHGOPMaLMOHHBLIN
XapakTtep, 9BMngeTCcHa akTyanbHOM Ha AaTy pasMeLleHust.

TexHuyeckue xapakTepucTukun, NpuBeaeHHbIe B JOKYMEHTE — CrpaBOYHbIE U HE MOTYT CNYXUTb
OCHOBaHueM Ans NpeTeH3nn.

TexHnyeckme xapakTepucTUKM MOTYT OTNNMYaTbCs OT NPUBEAEHHbIX BCIEACTBME MogMdMKaLmm
nU3genumn.

TexHnyeckne XapakTepUCTUKM M KOMMMeKTauus u3genuin  MoryT  OblTb  M3MEHEHbI
npoussoautenem 6e3 yseoMneHus.

JoKyMeHT He saBnseTcs MNyGrMYHON OMEPTON M HE COOEPXUT Kakux-nmbo obsasaTenscts
OO0 «CKANA-P».
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MawwuHa 6a3 gaHHbIX Ckana?p MB[.MN

1. BBEOEHUE

MawwHa 6a3 gaHHbix Ckana”p MB[.IM — 310 MoAynbHbIV NpOrpaMMHO-annapaTHbIN KOMNEKC
ansa obpaboTkMm M XpaHeHMs AaHHbIX, CneumanbHO npefHasHayveHHbln ans pabotel CYB[
Postgres Pro B BbICOKOHarpy>eHHbIX cucTemax.

MawwuHa 6a3 paHHbix Ckana”p MB[.I noBbiwaeT Npon3BOAUTENBHOCTb U OTKA30yCTON-
YMBOCTb, CHWXKAET 3aTpaTbl 3a CHET NpopaboTaHHOM MHTErpauum annapaTHoOro U NPOrpaMMHOro
obecnevyeHns, oONTUMMU3AUMM anNrOpUTMOB ANSA  UCMONb3YEMbIX TEXHOMOrMW, LUMPOKOro
NpMMeHeHns MeTofoB obecnevyeHuss HageXHOCTW, KOMMMEKCHOCTU peLleHus, crneumanbHbIX
MoZenen nMueH3MpoBaHus.

MawuHa 6a3 paHHbix Ckana”“p MBA.MM npegHasHavyeHa [ns  pasMeLLEHUss  BbICOKO-
TpaH3aKUMOHHbLIX 6a3 gaHHbIX obbemom oT 10 go 150 Th, B 3aBMCUMOCTM OT BbiOpaHHOro
npuopmuteTa NPON3BOANTENBHOCTU UNK 06beMa.

MawuHa 6a3 gaHHbix Ckana”“p MBA.I1 — komMnnekcHoe pelueHue, BKNo4vawllee B cebs
Macwrtabnpyemble Modynu Onsi NPOBEOEHUSI BbIMUCIIEHUA W XpaHEHUSI OaHHbIX, CUCTEMbI
pPE3EepPBHOrO0 KOMMPOBAHUS,, a Takke CBEPXCKOPOCTHYH CEeTEBYHD cCpeay MW cuctemy
WHTENMNEeKTyansLHOro ynpasneHus.

Bbicokasi Mpov3BOAUTENBHOCTb peLleHnss JOoCTUraeTcs B TOM  4YuCrie  NPUMEHEHWeMm
ONTUMarnbHbIX MO NPOU3BOAUTENBHOCTN KOMMMEKTYIOLWMNX W COBPEMEHHbIX CTaHAapToB,
HakonuTenen SSD/NVMe, cetesbix npoTtokonos 100 Gigabit Ethernet.

OTkasoycTonumBoCTb  obecneuvMBaeTcsd  MPUMEHEHWEM  HaAEeXHbIX  KOMMEKTYIOLMX,
cneunanuaupoBaHHon Bepcun CYB[ (Postgres Pro Enterprise), knactepusaumei, onandecknm
pe3epBUPOBaHNEM  KPUTUYECKMX KOMMOHEHTOB, WCNOMNb30BAHWEM YCTOMYMBBLIX CETEBbIX
NPOTOKOSOB.

MawuHa 6a3 paHHbix Ckana“p MB[MO.M cogepxut Bce HeobxoouMmble 3feMeHTbl Ans
O YHKUMOHMPOBaHUSA BbicOKkoHarpyxeHHon CYB[l Postgres. lNMogkniovyeHne K BHELWHUM CeTaAM
OCYLLEeCTBIISETCH C MOMOLLBIO CTaHOapTHOro uHTepdenca Ethernet.

PeanunsoBaHbl (YHKUUM MOHUTOPWHIA COCTOSIHUSI Kak annapaTHblX, Tak U MNporpamMHbIX
KOMMOHEHTOB peLLeHus, a Takke HeobXxoanMble PYHKLIMKN yNpaBneHus.

MawwuHa 6a3 gaHHbIx Ckana”p MB[.M gonyckaeT pa3melleHve B ogHoM moayne bas [laHHbIxX
Cpasy HecKkonbkux 6a3 faHHbIX, NPeOCTaBAsAsA BO3MOXHOCTU ANS X KOHCONMAALNN U CHUXKEHUSA
CTOMMOCTM 3KCnsyaTaumm.

MawwuHa 6a3 gaHHbix Ckana”p MB[.MN BnepBble 6bina npeactasneHa B 2015 roay kak npoaykT
B NuHenke NMAK CKAJIA-P CP/T. C Tex nop komnnekc 6bin 3Ha4YMTENbHO YCOBEPLUEHCTBOBAH
1 nepepaboTaH.

PeweHne BHeOpeHO B KPyMHbIX KOPMNOPATMBHbLIX W FOCYQAPCTBEHHbLIX OpraHu3aumsix,
WHCTannsunoHHas 6asa coctasnsieT 6onee 2000 y3nos..

MporpammHo-annapatHble  komnnekcbl MawwuHa ©6a3  paHHbix  Ckana’p MBA.MN
M COCTaBfisloWmMe X MOAynn BKIMOYeHbl B EOMHBIA peecTp pPOCCUNCKOMN PagnoanekTPOHHOWN
npoaykumm wn pabotaoT Ha [10O, BKMHOYEHHOM B pPeEECcTp POCCUMMACKOrO MNPOrpaMmMHOro
obecneveHnss. MawwuHa 6a3 paHHbix Ckana”p MBLO.IN Takke HaxoguTca B peecTpe
POCCUICKOro NporpamMHoro obecneyeHums.

BBenenune 4 n3 49



MawwuHa 6a3 gaHHbIx Ckana’“p MBM.MN

2. OTNNYUTENDBbHBLIE YEPTbI

1. HagexxHoe XxpaHeHue 1 BbiCOKONpousBoauTenbHas obpabdoTka 60nbLumnx
06BbEMOB AaHHbIX

= O6beMm 6a3 gaHHbIX 4o 40 TE npu BbICOKUX Harpyskax U ¢ MUHUMarbHbIM BPEMEHEM
Ha pe3epBHOE KOMMPOBaHNE U BOCCTaHOBIIEHNE

= O6bem 6a3 gaHHbIX go 150 TH npu cpegHUX M HU3KMX Harpyskax, M And CUCTEM
¢ 60nbLWMM OKHOM BPEMEHM Afsi pe3epBHOIO KONMPOBAHUSA 1 BOCCTAHOBIEHMS

= [lpousBogutensHocTb 6onee 65 000 TPS no tectam pgbench

= dopmMupoBaHue KaTacTpopoyCcTONUYUBBLIX peLLEeHNIA

2. Bbicokasi npon3BoanTENbHOCTb
= CbanaHcmpoBaHHbIV KOMNNEKT 060pyAOBaHNSA
= ApXuTeKkTypHasi onTMMmnsaums NPOn3BoaNTENBHOCTU
= OnTumMM3anpoBaHHas NokanbHas cMCTEMa XpaHeHUs!
= CneumanbHble HAaCTPOKMKN NPOrpaMmMHOro obecneveHust
= YnydweHHasa PyHKUMOHANbHOCTb BEAEHUS XXypHaroB npeasanmcu
= Ocobble anropnTmbl pe3epBHOro KONMPOBaHUSA N BOCCTaHOBIEHNS

= [NpopaboTaHHble BapuaHTbl A1 TUMOBbLIX NPUMEHEHWUIA

3. OTKa30yCTONYNBOCTb Ha BCEX YPOBHSIX
= HapgexHble komnnekTyowme
= PesepBupoBaHue 3Ha4YMMbIX KOMNOHEHTOB Ha annapaTHOM ypPOBHe
= OrtkasoyctonumnBas apxutektypa CYB[ n pesepBHOro KonvpoBaHus

= OnepaTtnBHas BocCTaHaBNMBaeMOoCTb Npu c6oax (MUHMManbHble 3HadeHns RTO n RPO)

4. lNpuopuTteT COXpaHHOCTU OaHHbIX
= [lonHble n MHKpeMeHTalbHbl€ KOnnun bas OaHHbIX
= XpaHeHne apXuBHbIX XXypHanos

= 3awuTa gaHHbIX nporpaMmHbiv RAID

5. ObecneveHne KadecTBa Npu pas3BepTbiBaHUN
= OnTMmManbHOCTb HaCTpPOEK npoBepeHa TecCtamMu
= ABTOMaTU3NPOBAHHOE pa3BepTbIBAHNE UCKINIOYAET YeroBeyeckne owmnbkm

= CraHpapTusaums pasBepTbiBaHWS rapaHTMpyeT COOTBETCTBME peLUeHMs 3asiBMEeHHbIM
XapaKkTepucTmkam

OTnuunTernbHble YepTbl 51349
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6. HenpepbIBHbIN KOHTPOb COCTOAHUSA
= BcTpoeHHas cobcTBeHHasi cuctema moHutopuHra Ckana’p BuanoH
= MoHuTopuHr pabotocnocobHoctn CYB/[ 1 o6opynoBaHus
= [pegHacTpoeHHbIE NOPOroBblE 3HAYEHWUST KPUTUYHBIX NapameTpoB

= PasnnyHble kaHanbl MHPOPMMPOBaHUS 06 OTKIOHEHMSIX

/. YnydleHHble BO3MOXHOCTU afMUHUCTPUPOBaHUS

= BcTpoeHHas cobcTBeHHas cuctema aBTomaTusaumm agMMHUCTPUPOBAHMUS U
obcnyxusaHunsa MawuHbl Ckana®p F'eHom

= ABTOMaTM3NPOBaHHbIE AEVCTBMS MO BbINOMHEHMIO CMOXHBIX ONepawuuii ¢ KnacTepom
n y3namu

= Pacwupsaemasn 6ubnunoteka cueHapues Ans ynpaeneHms MawmnHom

L] COXpaHeHbI BCe CTaHOapPTHbIEe MEeXaHU3Mbl yrnpaBiieHUA Postgres

8. ObecneyeHne akcnyaTaymm
= LleHTpanmsoBaHHasa nogaepxka pelleHus
= EaunHas oTBETCTBEHHOCTL 3a BECb KOMMMEKC
= BbInyck nucnpasnexHnn n pekomeHgaunmn
= [Macnopt MawwuHbl B KoMnnekTe u B cucteme Ckana’p NeHom
= O6y4yeHune nepcoHana 3akasynka
= ABTOMaTM3auUMsi YNPaBEHMS XN3HEHHbIM LIUKITOM U3Aenus

= [MpoaBuHyTOE ynpaBneHne GbICTPbIM Pe3epPBHbIM KOMMPOBaAHNEM U BOCCTaHOBIIEHNEM
0a3 gaHHbIX

9. 3koHOMMYeckast aPPEKTUBHOCTb

= CneumanbHble ycnoeusa no nuueHanposaHunto CYB[ Postgres Pro Enterprise

= CokpalleHHble CpOKK BBOAA B 3KCNyaTaumio

= ToOnbko 060CHOBAHHO HeO6XOD,I/IMbIe AnAa KopnopaTtnuBHOIO peleHnAa KOMMOHEHTbI
10. AnbTepHaTtmBa Oracle Exadata gnsi TpaH3akUMOHHBIX N TMOPUAOHBIX
Harpys3ok

= [oToBas, cbanaHcMpoBaHHasA, OTKA30yCTOMYMBAA M MOMHOCTLIO OTNaXEeHHas cepunHas
MawwuHa 6a3 gaHHbix gna CYB[ Postgres

= BblCOKMe HagexHoCTb U npon3BoAUTENIbHOCTb

= KauecTtBo, noatTeepXxXgeHHoe ONnbITOM MPaKTU4YeCKOro npuMeHeHunA

OTnuunTernbHble YepTbl 6 13 49
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3. NOATBEPXAEHHAA BE3OINACHOCTb

MawwHa 6a3 paHHbIX Ckana”“p MB[A.M1 nocraeBnseTcs ¢ cepTMdULMPOBAHHOM
OC Anbt CIM (ceptudpmkat ®CTIK 3866 ot 10.08.2018, apenctesyet o 10.08.2028),
KoTopas:

1. MoXeT NnpuMEHATbLCA ANs 3aWwnTbl MHopMaLnn:

B 3HauMMbIX 06bEKTaxX KPUTUYECKON MHEOPMAaLMOHHOW MHAPACTPYKTYpbl 1 kaTeropuum,
B rocyapCTBeHHbIX MHPOPMALMOHHBLIX cucTeMax 1 Knacca salmeHHOCTH

B AdBTOMaTU3NPOBAHHbLIX CUCTEMAX YyhnpaBleHna nponsBoACTBEHHbIMA U TEXHOJIOIMN-
YeCKnmMu rnpoueccamm 1 Knacca 3aWmnLLLEHHOCTH

B uHpOpMAaLMOHHBLIX cUCTEMAxX MepCcoHanbHbIX AaHHbIX MNpU  HEeobXoaAMMOCTU
obecneyeHnst 1 ypoBHS 3aLUMLLEHHOCTU NePCOHanbHbIX AaHHbIX

B nHopMaLmMoHHbIX cuctemax obLiero nonb3oBaHus |l knacca

2. CooTBeTCTBYET TPEbOBAHUSAM CrieQyHOLLNX HOPMATUBHbBIX JOKYMEHTOB:

«TpeboBaHma 6Ge3onacHOCTM MHGOpMaUMM K onepaumoHHbIM cuctemam» (PCTOK
Poccuu, 2016) n «Mpodmnb 3awmTbl onepaumoHHbIX CUCTEM Trna A YeTBEPTOro Knacca
3awmntbl. UT.OC.A4.MM3» (PCTIK Poccun, 2017) no 4 knaccy 3auThbl

«TpeboBaHusa no 6esonacHOCTN MHGOPMaL MK K cpeacTBam KoHTenHepudauyuny (PCTIK
Poccun, 2022, npukas Ne 118) no 4 knaccy 3awuThbl

«TpeboBaHust no 6esonacHoCTU MHpopmaumm K cpeacteam Buptyanusaumm» (PCTIK
Poccun, 2022, npukas Ne 187) no 4 knaccy 3awuThbl

«TpeboBaHma no 6esonacHoOCTU MHAOPMaUUK, yCTaHaBNMBaKOLLME YPOBHW [OBEPUS
K CcpeactBaM TexXHUYEeCKOM 3awuTbl MHopmauum U cpegctBam  obecneyeHus
6e3onacHOCTN MHOPMaLUMOHHbIX TexHonoruny (PCTIK Poccum, 2020, npukas Ne 76)
no 4 ypoBHIO AoBepUs

«TpeboBaHuMsa no 6e3onacHOCTN MHpOPMaLMKM K cucTemam ynpasneHums 6asamm gaHHbIX»
(PCTIOK Poccun, 2023) — no 4 knaccy 3awuTbl M TEXHUYECKAM YCIIOBUSM
643.20663116.00002-12 TY

B MawwuHe 6a3 gaHHbix Ckana”p MBM.IM vcnonesyetca ceptucdmumposaHHaa CYB[]
Postgres Pro Enterprise (ceptudukatr $CTIK 4063 ot 16.01.2019), koTOpas:

1. MoXeT npuMeHATbCA ANns 3awmTbl MHOOPMaLNA:

B 3HauMMbIX 06bEKTaX KPUTUYECKON MHEOPMAaLMOHHOW MHAPACTPYKTYpbl 1 kaTeropuum,
B rocyapCTBEeHHbIX MHPOPMALMOHHBLIX cucTeMax 1 knacca salmeHHOCTH

B aBTOMaTU3MPOBaHHbLIX CUCTEMAX YrpaBreHWUsi NPOM3BOACTBEHHbLIMU W TEXHOMOM-
Yyeckumm npoueccamm 1 knacca 3aluLLeHHOCTH

B uHpOpMAaLMOHHBLIX cUCTEMAxX MepCcoHanbHbIX AaHHbIX MNpU  HEeobXoaAMMOCTU
obecneyeHnst 1 ypoBHS 3aLUMLLEHHOCTU NePCOHanbHbIX AaHHbIX

B nHopMaLMoHHbIX cuctemax obLiero nonb3oBaHus |l knacca

MoaTBepxaeHHasa 6e30nacHOCTb 7 1349
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2. CooTBeTCTBYET TpebOBaHMAM CreayoLmnx HOPMaTUBHbIX JOKYMEHTOB:

= «TpeboBaHna no 6GesonacHOCTM WMHOPMaUMK, yCTaHaBNMBAKOLME YPOBHU A0OBEpPUS
K cpeacTtBaM TEXHUYECKOW 3awuTbl MHopMauum u  cpegctsam  obecneveHus
©e3onacHoCcTN MHGOopMaUnoHHbIX TexHonornny (PCTIK Poccun, 2020) — no 4 ypoBHIO
aosepus

npOTeCTVIpOBaHa COBMECTUMOCTb C HanoXeHHbIM cpeacTBamMin 3allUTbI:

1. CepTndmumpoBaHHOE aHTUBUPYCHOE CpeacTBO 3awuTbl Kaspersky
Endpoint Security gnsa Linux (ceptudukat ®CTIK 2534 ot 27.12.2011,
aencteyeT o 27.12.2025):

= «TpeboBaHua no 6Ge3onacHOCTM MHOpMauuW, yCTaHaBMNMBalLME YPOBHU LOBEPUSA
K cpeacTtBaM TEXHUYECKOM 3awuTbl MHopMauum u  cpegctsam  obecneveHus
6e3onacHoCTM MHOopMaUUNOHHbIX TexHorornny (PCTIK Poccun, 2020) — no 2 ypoBHIO
nosepus, «TpeboBaHUA K cpeactBam aHTUBMpPYCcHoW 3awuTtbl» (PCTIK Poccuun, 2012),
«lMpodunb 3awmThl CPeacTs aHTUBMPYCHOW 3alumnTbl TMNa b BTOpPOro knacca sawmrhbl.
NT.CAB3.62.13» (PCTIK Poccuu, 2012), «lMpodunb 3awmTbl Cpeacts aHTUBMPYCHOM
3awmnTbl TMHa B BTOporo knacca 3awmtbl. UT.CAB3.B2.M3» (PCTIK Poccun, 2012),
«lMpodmnb 3aWnTbl CPeaCTB aHTUBUPYCHOM 3aLlUnTbl TUNa [T BTOPOro Knacca 3awmTbl

2. CeptnduumpoBaHHoe cpeactBo gosepeHHon 3arpy3km MK «Cobornby
Bepcusa 4:

= [loaTBepxgaeT cooTBeTcTBME TPebOOBaHMAM PYKOBOASLLMX AOKYMEHTOB K CpeacTBam
OOBEPEHHON 3arpy3ku, a Takke 2 YpOBHIO AOBEPUS CPEACTB TEXHUYECKOW 3aluuThbl
f6esonacHocT 1 obecneyeHnss 6e3onacHOCTM  MHGPOPMALMNOHHBIX — TEXHOMOMUIA
1 BO3MOXHOCTb mncrnonb3oBanus B CIMNOH go Y31 BkntountensHo, B TMC go 1-ro knacca
3awmeHHocTn BrtountensHo n B 3OKMN oo 1 kaTeropumn BKNHOYUTENBHO

MoaTBepxaeHHasa 6e30nacHOCTb 8 n349
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4. MPON3BOACTBO B POCCUUCKOU ®EOQEPALINU

Cneumnanuctamn komnaHum Ckana’p 6bina npoBedeHa cylwlecTBeHHas paboTa no co3gaHuio
CXEM W KOHCTPYKTUBHOIO ncnonHeHms MawuHbl 6a3 gaHHbix Ckana”p MB[.M, ocHoBaHHOro
Ha NpUHUMNE MOoAOynbHOCTU. PesynbTtaTtbl NpoBedeHHOW paboTbl HA CErogHsILLHWA OEeHb
He MMEeKT aHanoros Ha pbiHke PO.

MawwuHa 6a3 paHHbix Ckana”“p MBA.M npucytctByeT B EQMHOM peecTtpe poccuinckomn
paguoanekTpoHHon npogykumm MuHnpomTtopra P® (P3M MIIT) cornacHo [MocTaHOBREHMIO
MpaBuTtenbctBa PO Ne 878.

MawwuHa 6a3 gaHHbix Ckana”“p MBA.M moxeT noctaBnseTcss eauMHbiM KOMMINEKCOM, OL4HOM
HOMEHKNaTypHOM nosuumen kak MporpammHo-annapatHbii komnnekc (MAK). MNpu atom MawwmHa
cocTouT n3 Habopa oTgenbHblx Moaynen (Kaxabli U3 KOTOPbIX TakkKe SBNSETCA usgenuem
B peectpe P3Ol MIT), uto obecneunBaeT rmOKOCTb KOMMNNEKTALMN 1 MOLAEPHN3ALMM TOBAPHbIMM
no3numsamMm u3 peecrpa.

MawuHa 6a3 paHHbix Ckana”“p MB[M.I npusHaHa npousBegeHHbIM B P®  ToBapowm,
B cooTtBeTcTBMM C [lpaBunamy Bbigayu 3akmnyeHns O MNoATBEPXKAEHMM MNpoM3BOACTBA
NPOMBILLNEHHON NpoayKuMmM Ha Tepputopun Poccunckon dPepepauun, yTBEepKAEHHbIMA
noctaHosneHuem MNpasutensctea o1 17 uona 2015 r. Ne 719.

MawwuHa 6a3 gaHHbIx Ckana’p MBM.M cootBeTcTBYET NocTaHoBneHuo Npasutenbctea PO
Ne 616 ot 30 anpensa 2020 r. o 3anpeTe Ha 3aKynky MMMOPTHOW pagMo3NeKTPOHHOW NPoayKLMK
1 noctaHoBneHuto MNpasutenbctea PP Ne 925 ot 16 ceHTsi6psa 2016 r. 0 npyoputeTe pOCCUMNCKON
paguoanekTpoHHon npoaykumm B 30%.

MawwuHa 6a3 gaHHbIx Ckana”p MB[.M cooTBeTcTBYET noctaHoBneHuto Npasutenscrea PO
Ne 2013 n Ne 2014 ot 03 gekabpst 2020 r. 0 MMHMManNbHOW AoNe 3aKynok TOBapoB POCCUNCKOro
NPOUCXOXOEHMS.

BHUMAHWE! Peecmposoe HanucaHue HaumeHosaHusi MawuHbl 6a3 0aHHbIX
Ckana”p MBA.IT omnuyaemcsi om MapKkemuH208020 HarucaHusi ¢ NPUMeHeHUeM
moeapHo20 3Haka Ckana’p.

TosapHble nosuumn MawwuH n mogynen Ckana”p npeacraeneHsl Hwke (Tabnuvua 1).

Tabnuua 1. TosapHbie nosuyuu MawuH u modynel

26.20.14.160. NporpaMmmHo-annapaTHble KOMMNIIEKChI, CO34aHHbIE Ha
cepBepax Um yCTPoOMCTBax, cogepxallue B CBOEM COCTaBe OOMH UMK Onsa MawwH
Gonee BblYNCNUTENBHbIX Y3I10B

26.20.14. MalunHbI BbIYMUCIIUTENbHbIE SNEKTPOHHLIE LNPOBLIE,

- Ona moaynen
nocTaBnsieMble B BUAE CUCTEM A1 aBTOMaTU4Yeckon o0paboTkm AaHHbIX

Hannune MawuHbl 6a3 padHHbix Ckana”p MBA.M Ha canTe rocygapCTBEHHOW
WHOPMALMOHHOM CUCTEMbI MPOMBILLIIEHHOCTM MoKasaHo Hwxke (PucyHok 1, dparMeHT
cTpanuubl https://gisp.gov.ru/goods/#/product/3738080).
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F A
KATANOF NPOAYKUMA MalumHa 6a3 aaHHbix CKANIA-P MB/.M (PMBI.466535.002-318.01) Q

MawmwuHa ba3 gaHHbix CKAJIA-P MBA.IMN (PMBI.466535.002-
318.01)

@ [lobaeuts B MzbpaHHoe i [obasuts k cpasHerno

Haiith aHanoru

000 "CKANA-P

Mackea

PucyHok 1. MawuHa 6a3 0aHHbix Ckana™p MB/].I1 Ha calime eocydapcmeeHHOoU
UHgopmayuoHHoU cucmemsoi rnpombiuunieHHocmu (FCIT)

MogpobHasa nHpopmauua o MawwuHax n mogynax MawwuHbl 6a3 gaHHbix Ckana”p MB[.M,
BKMIOYEHHbIX B EAUHBIA peecTp pOCCUACKOW pafMO3NeKTPOHHON NpoayKuun, npeacraBrneHa B
Tabnuuax Huxke (Tabnuua 2 n Tabnuua 3).

MawwuHbl “ Moaynu pasnuyarTcs ucnonHeHvem (kog .0X B HOMepe KOHCTPYKTOPCKOW
AoKymeHTaummn). MNpepnaraetca Ha MOMEHT HanUCaHWS LAaHHOrO AOKYMEHTa 6 MCMOfHEeHWUN,
pasnuyarLmnxcsa cepeepHon nnatgopmon (MaTepUHCKON nnaTton npondsoactea POd).

Tabnuua 2. lNodpobHas uHopmauus o MawuHax Ckana”p MB/L.I1, eknroveHHbIx 8 PO MIIT

HanmeHoBaHue MaluHbI Kon napenua

(pa3pabotaH cornacHo TexHuveckum ycrosuam PMBI.466535.002TY) no OKNAz2

MawwuHa 6a3 gaHHbIx Ckana’p MB[.IMN (PMBI.466535.002-318.0x) 26.20.14.160

Tabnuuya 3. lNNoGpobHas uHgopmayusi 06 ocHOBHbIX Modyrnsx MawuH Ckana™o MB/.TT,
8K/THOYEHHbIX 8 POl MIT

HaumeHoBaHue moayns Koa nspenus
(paspaboTtaH cornacHo TexHunyeckum ycrnoBusim PMBIM.466535.003TY) no OKINQz2
CKAJIA-P BbaszoBbinn mogynb (PMBIM.466535.003-10.0x) 26.20.14
CKAJIA-P Moaynb 6a3 gaHHbix (PMBI.466535.003-60.0x) 26.20.14
CKAJIA-P Mogynb pesepsHoro konuposaHus (PMBI.466535.003-40.0x) 26.20.14
CKAJIA-P Mogynb pacwupenns CPK (PMBI.466535.003-68.0x) 26.20.14
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5. MIPUHUUIMNbI NPOEKTUPOBAHUA

UTto6bl nyywe noHATb ycTponcTBo MawwuHbl 6a3 gaHHbix Ckana”p MB[.M, MOXHO cpaBHUTb
€ero ¢ TpaauuMOHHO MCMNonb3yeMblM Noaxoaom K pasmeweHunto CYB[ Ha HekoTopom Habope
13 pasnnyHbIX annapaTHbIX U NPOrpaMMHbIX KOMMNOHEHTOB.

TpaanunoHHbIN Noaxon yHMBepcareH

B coctaB 060pyaoBaHus, kak NpaBunio, BXOAUT BbIYUCIIUTENbHbIV y3€en, NOOKNHOYEHHbI NO ceTn
K MacCuMBY XpaHEeHWs [aHHbIX. Y3en ucnonb3yeTca [Ans  pasMmeLlieHuMs nporpaMmMHOro
obecneveHnss CYB[l, camu p[aHHble XpaHATCA B MaccMBe W MO Mepe HeobxoouMmocTu
nepepgatoTcsa no cetu. Micnonb3ytoTca cTaH4apTHbIe NPOTOKoNbl B3anmogenctens. OpneHtaums
Ha CTaHOapTHble KOMMOHEHTbl W MPOTOKOMbl No3BoNsAeT obecneunTb nNpeaenbHyo
BapuaTMBHOCTb MPUMMEHEHNSA PeELLEHUs), a Takke BO3MOXHOCTb nogbopa KOMMOHEHTOB Ans
LUMPOKOro crekTpa Harpy3ok. B To »xe Bpemsi Takon nogxon He obecrneynBaeT onTMManbHOCTH
NOMyYMBLLErOCA peLleHns ONns KOHKPETHOW 3ajayun, 4YTo aABnseTcs obpaTHOW CTOPOHOW
YH/MBEPCanbHOCTH.

Ckana”p MB[.I cospnana gna CYB/[ Postgres

Llenbto paspabotkm MawuHbl 6a3 gaHHbix Ckana”“p MBA.M Obino cosgaHue NOMHOro
KOMMIIEKTa annapaTHoro 1 nporpaMmHoro obecnedeHuns, agantuposaHHoro nog CYB[, Postgres
ans o6paboTkm 3anpocoB B ONTUMAarbHOM cpefe. ATO NO3BOSISET MCMOMb30BaTh NPENMYLLLECTBA
TOHKOW HACTPOWMKN BCEX YPOBHEN peLleHns UMeHHO nog dyHKuun n notpebHoctn CYB[ Postgres
n Tem caMblM obecnevmMBaeT MakCMyM ee Npou3BOAUTENBHOCTH.

KomnnekcHoe pasmeLLeHne KOMNOHEHTOB, NPUMEHEHNE BbICOKOMPOM3BOANTENbHbBIX MPOTOKOSOB
N YCTPOMNCTB XpaHEHUs1 Takke CNOCOOCTBYIOT AOCTMXKEHMIO 3TOM Lenn. B MawwuHe 6a3 gaHHbIX
Ckana”p MBA.M ucnonbaytoTca ucknountensHo SSD gucku, npu atom xypHan WAL (Write
Ahead Log) Begetcs Ha BblgeneHHbIx cBepxobicTpbix NVMe SSD guckax.

BbicTpoaoencTBne M eMKOCTb COBPEMEHHbIX TBepOOTEerbHbIX HakonuTenem no3Bonvnm
OTKasaTbCA OT WCMNOMb30BaHWUS OTAENbHOW CUCTEMbI XpaHeHus B MawwuHe 6a3 AaHHbIX
Ckana”“p MB[A.M. [lpyMeHeHHbIN noAxo4 NO3BONSET  BbIYUCIIMTENBHLIM  pecypcam
HenocpeACTBEHHO obpallaTbCsa K AaHHbIM, UCKIToYast HeOOXO0ANMOCTb X BbIGOPKM Ha CTOPOHE
CUCTEMbl XpaHEHUs M MNepechblsikn MO CeTU, UYTO TakKe MOMOXUTENbHO CKasblBaeTCs Ha
NPOM3BOANTENBHOCTU PELLEHUS.

MawwuHa 6a3 gaHHbix Ckana”p MB[M.MN nogoepxuBaeT BO3MOXHOCTb MEpeHOca vMTaroLlen
Harpysku Ha pennuku, Takmm obpas3om, BeAyLni y3en MOXET HECTU TONbKO TPaH3aKUWUOHHYIO
Harpysky, 0cBOOOXOasiCb OT PecypCoeMKMX BbIOOPOK, KOTOpble MOryT ObiTb BbIMNOSHEHbI
B CUHXPOHHOM PEXUME C CUHXPOHHOW PENNKM NN B aCUHXPOHHOM PEXUME C aCUHXPOHHON.

[MpopaboTaHHOCTL BCEX MPOrpaMMHbIX KOMNOHEHTOB

OcHOBHbIMW NporpaMmHbiMK anemeHTamy MawuHbl 6a3 aaHHbIx Ckana”p MBL.M aensaiTca
MO CYBL Postgres, MO MoHUTOpWHra v agMmuHucTpupoBaHus, MO ynpaBneHnsa Knactepom
CYB[, MO pe3epBHOro KONMPOBaHWA U PAL APYTUX.

B MawuHe 6a3 gaHHbix Ckana”p MB[.M oGecneyeHa onTuMmsaums, ToHKas HacTporka OC
n popaboTka nepeynmcrneHHbIX KOMMOHEHTOB Ana obecnevyeHna ux OGonblien nponsBogu-
TENbHOCTU N PYHKLMOHANbHOrO COOTBETCTBUSI NOTPEOHOCTAM peLleHmnst B LLEeNOM.

NHTtennektyansHoe NO Ckana’p MB[.IT

lMpakTnyeckoe npumeHeHne nepBbix 3k3eMnndpoB MawwuH 6a3 pgaHHbix Ckana’“p MBbM.M
NpoaeMOHCTPUPOBanNo AeNCTBUTENBHO BbICOKYHO MPOU3BOANTENBHOCTL PELLEHNUS, B TO Xe BpeMs
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Obln BbISIBNEH psA HanpaBneHUW, B OTHOLUEHUWM KOTOPbIX OblNM BO3MOXHbI OarnbHenLne
ynyyLleHus.

MockonbKy annapaTtHble BO3MOXHOCTM B MawmHe 6a3 aaHHbix Ckana”p MB[.IM ncnonb3ytotca
NPakTUYeCKNn MOMHOCTbIO, AanbHenwue YnyyweHns BO3MOXHbl TOMbKO 3a CYeT pasBuUTUSA
WHTEeNNeKTyanbHbIX COCTaBMSAKWMUX W B MEepByld o4vepedb WCMOMb3yeMoro MporpaMmMHOro
obecneyeHus.

B xoge pa3sutua MawuHbl 6a3 gaHHbIx Ckana”p MBA.M 661 onTMMN3MpoBaHbl HACTPOMKKU
Aapa onepauuMoHHON cucTeMbl y3noB Bl nog KOHKPETHLIN BapuaHT ee NPpUMEHEHUS.

Ontummnsauma dyHkumoHuposauua CYB[] Postgres pocturaetca nytemM W3MeEHeEHUs
HacTpavBaeMbIX NapaMeTpoB Ans obecrnevyeHns nyylero COOTBETCTBUS apXUTEKTYpe peLLeHns
B Lefnom, 6e3 BHeCeHUs] M3MEHEHMM BO BHYTpeHHue anroputmbl CYB[, 4To rapaHTupyet
COBMECTUMOCTb peLleHus ¢ npuknagHeiM MO, opueHTUPOBaHHbLIM Ha COOTBETCTBYIOLLYIO BEPCUIO
Cyb[.

OTtkasoyctonunBocte CYB[l Postgres B MawwuHe 6a3 paHHbix Ckana”“p MBA.M
obecneumBaeTcs nytemMm pasmelleHus ak3emnnapos CYB[ Ha Tpex pasnuuHbix ysnax B[,
obpasytowmx knactep. Npn BO3HMKHOBEHMM OTKa3a OCYLLECTBMSETCA MNEepeKrntoyeHne ponu
mactep-CYB[ Ha ogHy u3 pennuk. Mpyn 3aToM nogaoepxaHume MOSTHOM KOHCUCTEHTHOM Konuu
mMacTep-6a3bl JaHHbIX Ha penfnnkax peanusyeTcs MexaHM3MOM NOTOKOBOW pennukauumn, KoTopbIni
no3BongeT nepegaBsaTtb BCe U3MEHeHUs ¢ BeayLlero yana bl Ha Begomble.

MpumeHsemoe B MawwuHe 6a3 gaHHbix Ckana”p MB[A.M MO Ckana”p CnekTp nossonset
obecneunTb 3awWunTy OT pasfnUYHbIX OTKA30B, B TOM 4ucne oT cOoeB MO nuTaHuio; OT cOoeB
npoueccoB CYB[] Postgres, cBA3aHHbIX C HEXBATKOMW NamATW, HeAoCTaTkoM (PannoBbIX
OECKpUNTOPOB, MPEeBbILLUEHNEM MaKCUMaNbHOro YMcna OTKPbITbIX (hanoB; OT NOTEPb CETEBOW
CBSA3HOCTW MexXay y3rnamu kractepa n gpyrux.

Mpw TexX UNN NHbIX 0TKa3ax U HecTaHaapPTHbIX cuTyauusx MO ynpaBneHns KnactTepom NpUMeHseT
COOTBETCTBYIOLLMI anropuTM pearpoBaHus. B KpUTUYHBIX CUTyauusix KnacTep MOXeT ObiTb
OCTaHoBIeH Ans obecneyeHnst COXpaHHOCTU AaHHbIX.

HacTponkn napamMeTpoB MOTOKOBOM penfnkaumMm 1 apxXmMBupoBaHUS >XYpHanoB npeasanucu
(WAL) nossonsatT [oOUTBCS CyLECTBEHHOrO MOBbIWEHNUST NPOU3BOAUTENBHOCTU pPELUEHWS,
a TakkKe 3aMeTHO COKpaTUTb BpPeMdA Ha BOCCTAHOBMEHWE HOpManbHOro yHKUMOHUPOBaHMUS
Knactepa.

[lononHuTenbHO MpW HacTpoOMke CUCTEMbl YNpaBfieHUs KnacTepoM peluaeTcs psg npobnem,
B TOM YUCre CBA3aHHbIX ¢ obecriedeHneM KOPPEKTHOIO NPOXOXAEHNUS Tpaduka Mexay y3namu
KnacTepa, CBsI31 y30B Kractepa C y3rioM ynpaBneHusi, C pa3peLleHnem UMeH 1 Apyrux.

B uenom 310 ogHa M3 Haubonee CNOXHbIX 3agad, 3PPEKTUBHOE peELLUEHME KOTOPOW 3aBUCUT
OT KOHKPETHbIX TpeboBaHUM 3akasymka, OCOOEHHOCTENM MPUKNAAHOrO MPOrpaMMHOro
obecnevyeHns, MHPOPMALMOHHO-TEXHOMOIMYECKOW U CETEBOM cpedbl  MHMPaCTPyKTypbl
3aKas3uyMka, KOHKPETHOro KoMmnsekta obopydoBaHus. B ykasaHHbIX yCnoBusX psi4 HacTpPOeK
OCYLLEeCTBIISAETCH HENOCPEeACTBEHHO NpY pasBepThiBaHUN peLLEeHNS.

CyLLeCTBEHHbIE Yry4lleHUss NPOM3BOAUTENBHOCTU ObiNM AOCTUrHYTbI 3a cyeT AopaboTku
n coBepweHctBoBaHna MO ynpaBneHna  RAID-maccuBamu,  MCNosb3yemMbiMn
HEernoCPeACTBEHHO AN XpaHeHWs AaHHbIX. [ONONHUTENbHO 3TO NPUBENO K BO3MOXHOCTU
MONHOro oTkasa oT annapaTHon peanusaumm RAID-maccuBoB.

Cnegylowummn  KNOYEBbIMA  KOMMOHEHTaMK, KapAuvHanbHO ynyylweHHsiMM B MawuHe 6a3
AaHHbIX Ckana”p MBA.MN, ssunucs anroputMbl U HacTpourku MO ynpaBneHus pe3epBHbLIM
KonupoBaHuWeM. Pe3epBHble KOMUU BaXHbl He TOMbKO ANs criydaeB doatarnbHbIX asapui,
HO M NpW He3HauuTenbHbIX COOAX, a Takke Npu NpPoBeAeHUM pernameHTHbIX paboT Ha yanax.
Bpema ux copmmupoBaHMa U BpeMs BOCCTAHOBMEHUSA W3 HUX Yy3na Krnactepa SABMAOTCS
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3Ha4YUMbIMK, @ YacTO — KPUTUYHBIMW NapameTpamn. B pesynbTate npoBedeHHbIX 4opaboTok
N ynyyweHmsa NpuMeHsieMbIX anropuTmMoB yaanochb AoOUTbLCSA CyLEeCTBEHHOINO COKpaLLEHNSA 3TUX
nokasaTtenen.

B coctae MawunHbl ©n Moaynen BXOOAT COOCTBEHHbIE MpOrpaMMHblie  pas3paboTkm
000 «CKAJIA-P» — IO ynpaeneHus knactepom Ckana”p Cnektp, CO6CTBEHHbIi MOHUTOPWHT
Ckana”p BusuoH n cpeactso agMuHUcTpupoBaHua Ckana”p MeHom.

B Komnnekce BCe nepeyncrieHHble HanpasneHus ¢OPMUPYIOT LEMOCTHYID CUCTEMY,
G opMUPYIOLLYHO MHTEMNNEKTYarnbHYO cocTasnsowyo MawuHbl 6a3 gaHHbIX Ckana”p MB[.M.

ConpoBoxaeHue 1 nogaepxka

BaXxHbiM [OMONHEHNeM KO BCEMY MNEpPeyvYUCrieHHOMY SIBMSIeTCsl MofHas OTBETCTBEHHOCTb
Npou3BOAUTENSA 3a pelleHWe B Lerom, BKM4Yas BCe €ero nporpaMMHble U annapaTtHble
KOMMOHEHTbI. TO 03HAYaeT He TONbKO YBEPEHHOCTb B paboTOCNOCOBHOCTN M3Oenus B LIENOM,
HO W MOCMeayLWy NoaaepPXKy OT €QMHOro MocTaBLUMKa B PEXMME «OQHOFO OKHa», a He oT
HECKOMNbKMX  pasHbiX MOCTaBLUMKOB, Kak OblBaeT npuM camMocTosTeNbHOM noaGope,
pa3BepTbIBaHNM U HACTPOWKE KOMNOHEHTOB B Cly4Yae TpaauLUMOHHOIo noaxoaa.

[MpyHUKUNBI NPOEKTUpPOBaHUSA 13 n3 49



MawwuHa 6a3 gaHHbIx Ckana’“p MBM.MN

6. COCTAB PELUEHUA

Hwke npuBedeHbl TEPMUHbI, UCMONb3yemble Ans komnnektauuy MawuHbl 6a3 [aHHbIX
Ckana”p Mb[L.I.

MawwuHa — 370 Habop annapaTHOro 1 NporpammMHoro obecneveHusi B Buge moaynen Ckana’p,
COeOVHEHHbIX BMecTe ansi obecnedeHus onpegeneHHoro Metoga o0paboTkM OaHHbIX UMK
npepoctaesneHna NT cepsuca ¢ 3agaHHbIMU XapakTepuUcTUKkamu.

Bnok — rpynna ogHOTUMHbLIX MOAYMNEN UMK Y3NoB, BbIMOMHALMX eAuHY0 OYHKLMWIO B OHOM
UM HECKOTbKMUX CTOMKaX.

Mopaynb — 370 CTPYKTYpHbIM 3anieMeHT MawuHbl 6a3 aaHHbIX Ckana”p MB[.M, BbinonHA0OLWMX
onpegeneHHble QYHKUMM B COOTBETCTBMM C MX HasHavyeHneM. OH €aBnAeTcs eauHbIM
W HedenvMbiM  3reMEeHTOM  crneumdukaumm, cogepXxut Habop annapaTHbIX — Y3roB
n nporpammHoro obecneyenns (MO).

Y3en — 970 anemMeHT moaynsa, BbINOSHAOLLNIA onpeaeneHHyto 3aaadvy B coctaBe Mmoayn4.

Cekuma (Ctonka) — Habop yHKLMOHaMbHbLIX 6510KOB MOAYNbHON apxnTtekTypbl MawmnHbl 6a3
AaHHbIX Ckana”p MB[.MN, o6begMHEHHbIX B OOMH CEPBEPHbLIN LWKad.

CDOpMI/IpOBaHI/Ie peweHna oCHOBaHO Ha npuHuune pasgeneHna Ha OnoKkn U moaynu.

MawwuHa 6a3 pgaHHbix Ckana”p MBA.MN coctonT 13 cneaytoLwwmx 61okoB:

BnokK BbIYUCNEHUA U XpaHEeHUA

BNnoK pe3epBHOro KONUpoBaHUA

3
2
3
s
2
3

dleapthanigiing

BNoOK MOHUTOPMHIA U perucTpauum

Erw

ligiglis LE

Bnok BblMMCNEHWS W XpaHeHuss obObeauHsieT Moaynu 6a3 paHHbIX. Bnok MoHWUTOpUHra
N peructpaumm coaepxuT y3en ynpaeneHus. Bbriok kommyTauum u arperauum obbeguHsieT
ceTeBble Yy3anbl MalumnHbl. Bnok pes3epBHOro KOMUPOBaHWSI COAEPXKMT Y3nbl Pe3epBHOro
KOMMPOBAHMWS U €ro pacLLUMPEHUst UM MOAYIN XpaHEHWS!.
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MawwuHa 6a3 paHHbix Ckana”p MBA.MM ocHoBaHa Ha npuHUuMne MogynbHoCcTU. MalwmHa
KOMMOHyeTcs 3 Habopa ctaHaapTHbIXx Moaynen, yem o6ecnevnBaeTcsa yHMBepCcarnbHbI Noaxos,
6onee BbICOKMIN YPOBEHb TEXHOMOIMYHOCTU U HALEXHOCTU SKCNyaTauum.

MawwuHbl 6a3 gaHHbIX Ckana”p MB[.IM MoryT noctaBnAaATbCs B pasfnnyHbIX KOMMMEKTaLMSX
M UCMOMHEHMSIX Ha pasHbIX CepBepHbiX nnatdopmax. B 3aBucumoctn oT TpeboBaHui
K NPON3BOAMTENBHOCTM U EMKOCTM XpaHeHuUst cocTaB MawwuHbl 1 Moaynen nogbupaetcsa nog
Lenesble NokasaTenu 3akasyunka.

MawuHa 6a3 paHHbix Ckana”“p MB[.I1 noctaenseTcss Kak roTOBbI NPeAHACTPOEHHbIN
KOMMNIIEKC, 0HaKO B npouecce akcnnyaTauuu coctas MallmHbl U MOAYIen MOXeET pacLUMpATLCA
OnNs NOBbILLEHNS EMKOCTU XPaHUMbIX AaHHbLIX UKW YBENUYEHUS NPOU3BOANTENBLHOCTM.

[nsa obecnevyeHns 0TKa3oyCTONYMBOCTU U BbICOKOW MPOU3BOAUTENBHOCTU NPY NPOEKTUPOBAHUA
MawwuHbl 6a3 paHHbIx Ckana”“p MB[.M Obinn 3anoXeHbl TEXHOMOrMYeckne NPUHLMMLI
W NPUMEHEH PSSO TEXHUYECKUX peLLEHUA, OMUCAHHBIX HUXKE.

K TexHonorn4yeckmm npuHUMNam npoeKkTnpoBaHunaA OTHOCATCA™:

802 — nyGnvposaHmMe KPUTUYHBIX KOMMOHEHTOB
P — paBHOMEpHOe pacnpeaeneHne Harpy3ki Ha AOCTYMHbLIE pecypehl
— coxpaHeHue paboTocnocoBHOCTM MPU 0TKa3e OTAENbHLIX 3MEeMEHTOB CUCTEMBI

(B OoTAENbHbIX CNy4YaAaAX — CO CHUXXEeHNneM I'IpOI/I3BOLI,VITeJ'IbHOCTI/I).

*MpumeyaHue. 30eck u Aanee No mexcmy omoerbHbIe NepeyucrsieMble XapakmepucmuKu MoMeyYeHb!
cuMe0s10M 8 crlyqae, ec/iu OHU OpueHmMUpoBaHbl Ha obecrnieyeHue omka3oycmoulyusocmu (Fault
Tolerance); u nomeyeHbl CUMBOIIOM E ecnu OHU opueHmuUposaHsb! Ha obecnedyeHue

npouseodumersibHocmu (Performance).

Bnok BbluMCneHus U XpaHeHUs COAEPXKMUT KnacTep 13 Tpex Y3roB, B KOTOPOM HaxoaaTca 6asbl
JaHHbIX 1 xxypHansl WAL.

Bsaumogencteue mexgy yanamm knactepa, a Takke mexgy 6nokamv MawwuHbl 6a3 gaHHbIX
Ckana”p MBA.MN ocyuwecteBnseTca ¢ noMowplo 6noka KOMMyTauun v arperaumm, KOTOpbIn
obecne4vnBaeT BHYTPEHHUIN MHTEPKOHHEKT Ha BbICOKOW CKOPOCTW. Briok KommyTaummn 1 arperawmm
MMEET BblAENEHHY0 CeTb ANS yNpaBfeHnss U MOHUTOPUHIA, a Takke GrIoK MMeeT BO3MOXHOCTb
NOOKMIOYEHNS K BHELLHUM CETAM.

Brnok MOHUTOpMHra u permcTpaumm CoaepXuT y3en ynpasneHusi, B KOTopoM Haxogutca MO,
obecneumBaroLlee CMCTEMY aKcnnyaTaumm (pasBepThiBaHNe/06HOBNEHNE CUCTEMBbI), OTBEYaeT
3a ynpaBneHue  knactepamum  CUCTEMbl,  BbIMNOMHEHWE  PE3EepBHOrNO0  KOMUPOBaHMWS
N BOCCTAHOBIIEHUSA CUCTEMbI, @ TaKKe OTBEYaeT 3a CUCTEMY MOHUTOPMHIA MalMHbl (KOHTPOMb
napameTpoB, cOop 1 XpaHeHne 06 bEKTOB yrpaBneHus, METPUK, BU3yanusaunin napameTpos).

Brnok pesepBHOro KONUPOBaHUA XPaHUT pe3epBHble Konum 6a3 AaHHbIX U apxmBbl WAL.
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Cxema BHyTpeHHen kommyTaumm MawunHbl 6a3 aaHHbIX Ckana”p MB[M.IN npeacraenexa
Huxe (PycyHok 2).
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PucyHok 2. Cxema sHympeHHel kommymauuu Ckana™p MBA.I1
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Bnok BblYMCIIeHUA n XpaHeHusA

Bnok BblYMCNEHUs1 U1 XpaHEeHUA COCTOUT OOHOro WUnuM Heckonbkux Moaynen 6a3 [aHHbIX.
B kaxxgom Mogyne pasmelleHbl 3 BblMUCIUTENbHBIX Y3na 6a3 AaHHbIX (ganee — Ysen Bb[),
CKOH(UrypupoOBaHHbIE B OTKA30yCTOMYMBLIE KnacTepbl. B knactepe moryT ObiTb pasmMeLleHbl
oT 1 4o 3 He3aBMCUMbIX IK3EMMNNAPOB 6a3 AaHHbIX.

B coctaB MawuHbl 6a3 gaHHbix Ckana”p MB[M.IM moryT BxognTtb 4o 4 Mogynen 6a3 gaHHbIX.
Kaxgbin Mogynb COCTOUT M3 OTKa30yCTOMYMBOro TPEXY3NOBOro Knacrtepa (Mactep, CUHXPOHHas
pennuka, aCMHXPOHHas pennuka).

— obecneyeHne 0TKa3oyCTOMYMBOCTU: B Clly4ae OTkasa MacTepa ero oyHKUus
UCTIONHSAETCA CUHXPOHHOMN PENIIVKOA

ﬁ —  NpU «UHTennekTyansHoM» npuknagHom MO BO3MOXHO M MOBbILLIEHWE
NPOV3BOANTENBHOCTU (ECNN HACTPOUTL KOMaHAbI 3amnUch Ha MacTep PEnsnKy,
a KOMaHZbl YTEHUSI — HA CUHXPOHHYIO PENSIVKY).

Peanusauus knactepa ns Tpex y3noB npeacTtaeneHa Huke (PucyHok 3).

Master DB

JNokanbHag
AnckKoBas
nogcuctema
Sync Async
Y s
./A HTePKOHHEKT
— =

JlokanbHas NokanbHasg

anckoBas aunckosag

nogcucTema nogcucTema

PucyHok 3. Peanu3sayus mpexy3noeozo Krnacmepa
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Kaxabin otaenbHbiv y3en BL:

E — wncnonb3oBaHme SAS SSD ansa TomoB AaHHbiX 1 NVMe SSD ans TOMOB XXypHarnos
npeasanucu onsa obecneyeHms onTumanbHOW NPOVM3BOAUTENBHOCTHU

— BblaeneHHble Hakonutenu (RAID 1) ansa 3arpy3km OC — obecneveHne
OTKa30yCTONYNBOCTU

ﬂ — JoKanbHble HakonuTenu ansa pasmeweHmsa gaHHbix (RAID 10 unu 50) —

UCKIOYEHME JTULLHMX 3NIEMEHTOB M NOBbILLIEHME NPOM3BOANTENBHOCTU (HET
HeobXx0ANMOCTM AOMNONHNTENBHOrO BHELLHEr0 0OMEHa C CUCTEMOWN XpaHEHUs)

B0} — nokanbhble Hakonutenu Ans pasmetennsi WAL (RAID 10)
ﬂ — Bce nHTepdenchl gaHHbix gybnuposanbl (ctaHgapT IEEE 802.3ad LACP) —

noBblLLEHNE NPON3BOANTETIbHOCTH, OTK830yCTOIZ‘-IVIBOCTb (B crniy4yae OoTka3a ogHOoro
n3 MHTep(beVICOB BO3MOXXHO CHMXXEHNe I'IpOVI3BO,EI,VITeJ'IbHOCTI/I)

— 10/25 Gigabit Ethernet — ansa cBs3n ¢ BHELUHMMM CETAMU

— 100 Gigabit Ethernet — gnsa nHTepkoHHEKTa B paMkax MalumHbl

gBa 6110Kka NUTaHUg B pexnme pesepsupoBaHmsi no cxeme (1 + 1)

— 2xCPU Xeon (unu aHanornyHbin).

ool
|

Y3en B[] ykomnnektoBaH asyms noptamu Ethernet 1 6ut/c, ABymsa noptamun Ethernet 10/25
6ut/c n gByms noptamm Ethernet 100 MéuT/c.

Ha 6a3e noptoB 10/25 6ut/c co3pgaeTtca rpynna arperauun B pexxume 802.3ad LACP, kotopas
npegcraensieT cobon Ha ypoBHE onepaumMoHHOM CUCTEMbI OAMH nornveckuii bond-uHTepdenc.
HaHHbin bond-vHTepdenc npegHasHayeH Ans Nofb3oBaTenbCKOro B3auMoaencTsusa ¢ Ysnamu
ynpasnenunsa B[l n npegoctaBnsieMbiM CEpBUCAM.

Ha 6a3e noptoB 100 6ut/c cosgaetca rpynna arperaumm B pexume 802.3ad LACP, kotopas
npeactaenseT cobon Ha ypoBHE OnepaumoHHON CUCTEMbI OOUH norndeckui bond-mHtepderic.
HaHHbIn bond-nHTepdenc npegHasHavyeH ansa cnyxebHoro B3anmMoaencTeansa mexay yanamm b
1 JocTyna K noAcucTeMe pe3epBHOro KONMpOBaHUS.

OanvH un3 noptoB Ethernet 1 T[6ut/c wncnonb3yetca ana  cnyxebHoro Tpaduka
aBTOMAaTM3MPOBAHHbLIX NPOLECCOB YCTaHOBKW, ynpaBneHus koHdurypaumsmm OC, CIMO. 3ta
CeTb M30nMpoBaHa oOT NtobbIX CTOPOHHMX ceTen. [pyron nopt Ethernet 1 [GuT/c ncnonbsyetcs
ansa cnyxebHoro Tpaduka knactepa.
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Cxema ceTeBOro B3anMogencTBISA BbIMUCIUTENBHOTO y3na npeacrtaeneHa Hmke (PyucyHok 4).

I CTek KOMMYTaTOPOB BHELLHWX CeTell
: 25GE + 100GE
L
|

BHelwHue ceTn

< IO VR | %_ .L __________ —
il
[¢1¢] Y3en bl
2x10/25GE
2<1GE | IPMI 2+100GE

on

*—@

CeTv ynpaBneHns _ CeTw MHTepKOoHHeKTa )

KommyTaTop ynpaeneHus

|

|

! CTek KOMMYTaToOpoB
1GE + 10GE j'

WHTepkoHHekTa 100GE

PUCyHOK 4. Cxema cemegoz20 83aumodelicmeus 8bI4UCTTUMENIbHO20 yana

MpumeHsieMoe nporpammMHoe ob6ecneyveHue:

— OC: AnbT 8 CI1, AnbT 10 CI1, Astra Linux (kak BapuaHTbl)

E — CVYb[: Postgres Pro Enterprise

ﬂ — ynpaBereHue pe3epBHbIM KONMpoBaHUeM: pg_probackup

ﬂ — ynpaerneHue knactepom y3noB 6a3bl AaHHbIX: Ckana”p CnekTp

— ynpaBneHne Xn3HeHHbIM Lnknom MawuHbl 6a3 gaHHbIx Ckana”p MBL.M v ee
KomnoHeHToB: Ckanap MeHoM

— cucTema cobCTBEHHOro MoHUTOpUHra: Ckana’p BuanoH

ﬂ — nporpaMmmHoe obecrneyeHne nsi ynpasneHust nokanbHbiMy guckamu: Raidix Era,

B CIyyae Mcnosb3oBaHus NporpaMmMHo-onpeaensemoro cnocoba cosganuns RAID-
mMaccuBoB Ha y3nax Moayna Bl (npegnoyTtutenbHbii 1 6onee NponsBoanTENbHbIN
no cpaBHeHuto annapaTHbeiMn RAID-koHTponnepamu cnocob).
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Bnok pe3epBHOro KonnpoBaHus

Bbnok pesepBHOro KONMUPOBaHWSA MpedHasHayeH AN XpaHeHWs apxmBHbIX  bainnoB
TpaH3aKLMOHHOro xypHana WAL, co3gaHns nomnHbIX U MHKpeMEHTarbHbIX pe3epBHbIX Konui 6as
AaHHbIX KNacTepoB, BOCCTaHOBMNEeHMS 6a3 AaHHbIX, MPOBEPKU LIENTOCTHOCTU AaHHbIX U pe3epBHbIX
KOMuin, ynpasneHnsa nonuTMKkamm XpaHeHus.

[Ons BbINOMHEHMS YyKasaHHbIX Bbllle onepaumi ucnonb3yetca ytunuta pg_probackup. Ons
ynpaBneHnsa pesepBHbLIMU KOMUAMK pg_probackup co3gaeT kaTanor pe3epBHbIX Konun. B aTom
KaTanore CoxpaHsitoTcsa Bce hannbl pe3epBHbIX KOMUA C OOMOMHUTENBHOM MeTanHdopmaunen,
a Takke apxmbl WAL, Heobxooumble Onsi BOCCTAHOBMEHNS HA MOMEHT BpeMeHU. Pe3epBHble

KOonnn pasHbiX ak3emMnnspoB B[l xpaHATCA B OTAENbHbIX NodkaTanorax karanora pe3epBHbIX
KOMUNA.

MoakntoyeHre y3noB pe3epBHOrO KOMUPOBaHUA K y3nam 6a3 gaHHbIX BO3MOXHO pasfnuvyHbIMU
npoTokonamu (Npu yctaHosBke kapT Fibre Channel — Takke no npotokony FC), Ho B MawwmHax
6a3 paHHbix Ckana’p MB[MO.IM  uvcnonb3yetca wucknouuTenbHo npotokon NFS  no
BbICOKOCKOPOCTHbIM coeguHeHuam Ethernet.

Peanusauus cepsuca ynpaeneHus guckamu CPK npeacrtaeneHa Huxke (PucyHok 5).

Knactep 13 ABYX KOHTPOJSNEPOB CUCTEMbl Pe3epBHOro KOMUPOBAHUA (NepBUYHbIN,
BTOPUYHbIN)

E — B HOpMarbHbIX YCITOBUSIX ANCKM «pacnpeneneHbl» Ha oba koHTponnepa (pexum
«HecumMMeTpuYHbIN Active-Active»), 4To cnoco6CTBYET BbICOKON
npon3BoanNTESIbHOCTHU

— B Crfy4ae 0Tkasa O4HOro M3 KOHTPOSepoB OYHKLMS NPOAOmKaeT NCNOSTHATLCSA
BTOPbIM.

Dalinoebii Dalinoebin
npoTokon npoTokon
NFS NFS
BHeluHne nHTepdelics!: BHeluHWe nHTepdeiics!:

J

Ethernet Ethernet
CuHXpoHW3aLus KaLlei

\ o~
I\l
l\J \'A®

N )

BHyTpeHHMe nHTepdeiics: @ »  BHyTpeHHue nHTepdench:
SAS 12 Gb Heart bit: 1GbE SAS 12 Gb

IwuckoBsbie nonku JBOD

PucyHok 5. Peanusayus cepsuca yripasneHusi duckamu CPK
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Kaxabin oTtaenbHbIM KOHTponnep:

E — ncnonb3oBaHue o0LLen aAnckoBon nonku ¢ SAS-guckamm ans obecneyeHns
BbICOKOW MPON3BOANTENBHOCTH

— BblaeneHHble Hakonutenu (RAID 1) ansa 3arpy3km OC — obecneveHne
OTKa30yCTONYNBOCTU

— Bce nHTepdenchl gaHHbix gybnuposanbl (ctaHgapT IEEE 802.3ad LACP) —
NOBbILLEHNE NMPON3BOANTENBHOCTU, OTKA30yCTOMYMBOCTD (B Cry4ae oTkasa OgHOro
13 MHTEPdENCOB BOZMOXHO CHWKEHNE NPON3BOANTENBHOCTN)

— 10/25 Gigabit Ethernet — ansa cBs3nM ¢ BHELUHMMM CETAMU

— 100 Gigabit Ethernet — gns nHTepkoHHekTa B pamkax MbB[]

— 2x100 Gigabit Infiniband (/Ethernet) — Ana cMHXPOHM3aUMM K3Llia KOHTPOEPOB

— [OBa 60Ka NMTaHus B peXxume pesepsupoBaHust no cxeme (1 + 1)

— 2xCPU Xeon (unv aHanornyHbIn)

— OfHa unu gBe BHELLHME NOSIKW C Anckamu ¢ HTepdenicom SAS nogkroyatoTcs
K KOHTponnepam no nHtepdency SAS 12G.

B 6noke pe3epBHOro KonmpoBaHus 4ns apxmsmnpoBanms dannos WAL ncnosnbayeTcst NokanbHbIn
pexum paboTtbl pg_probackup ¢ 3anucbio B katanor, CMOHTMpoBaHHbIN No NFS. [1na pesepBHoro
KOMMpOBaHMA  MCMOMb3yeTCa  YyAaneHHbli  pexum  paboTbl pg_probackup ¢ yana,
npenoctasnsouwero cepsmc NFS.

IOns peanusauun cepsrca CPK ncnonbayetcs nporpammHo-onpegensemass CX[ Ckana’p SDS
B OBYXKOHTpoOnnepHon koHdurypauumn. CX[ coCTOUT 13 ABYX KOHTPOMNEPOB 1 OOHOW UNN ABYX
BHELUHMX NONOK C guckamu ¢ mHTepdericom NL-SAS. o ymonyaHuio BO BHELIHMX MOSKax
ncnonb3ayTtcs xecTtkme auckn (SAS HDD) 6onbLlion emkocTn, AnckoBble MNOMKM NOAKN0YaTCs
K KOHTpornepam no nHtepgency SAS 12G.

KoHTtponnep CX[ ykomnnektoBaH aBymsa nopTtamu Ethernet 10/25 6wut/c, aBymsi noptamm
Ethernet 100 out/c, aByms noptamm VPI 100 Méut/c (Infiniband/Ethernet 100 M6uTt/c), , a Takke
OBymsi cnyxebHoimn noptammn Ethernet 1 Mout/c (Bknoyasa IPMI) n geyma noptamm Ethernet
1 I'6ut/c ans mexknactepHon cea3n (Heartbeat).

Ha 6a3e noptoB 10/25 6ut/c co3pgaeTtca rpynna arperauun B pexxume 802.3ad LACP, kotopas
npegcraensieT cobon Ha YpoOBHE OMNepauuoHHON CUCTEMbI OOWH NOMMYECKUIA arpermpoBaHHbI
nHTepdenc. [JaHHbIM UHTEpdENC npeaHasHavyeH Ans NOAKMYEHNUS BHELUHUX CUCTEM (B TOM
yucre yaaneHHbIX CUCTEM pe3epBHOro KonuposaHns) Kk cepucy NFS.

Ha 6a3e gsyx noptoB 100 6ut/c B pexume Ethernet cosgaetca rpynna arperaumm B pexume
802.3ad LACP, koTopas npeacrtaBnsietr cobon Ha ypoOBHE OMepauMOHHOW CUCTEMbI OOMH
nornyeckui bond-mHTtepdenc. OaHHbii bond-uHTepdenc npegHasHadeH gns cnyxebHoro
B3aMmogencTeums mexay yanamu b n CX[ nogcnctemMsl pe3epBHOro KONMpoBaHUs, B TOM Yncre
no npotokony NFS.

Oea nopta Infiniband 100 [GuT/c wucnonb3yTCA ANS NPSIMOA  CUHXPOHU3AUMM  Kalla
kKoHTponnepos CX/.
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Ha 6a3e gsyx noptoB Ethernet 1 [6uT/c cosgaetcs rpynna arperauum B pexxume 802.3ad LACP,
KoTopas npegctaBnaeT cobon Ha ypoBHE OMepauuoHHOW CUCTEMbl OAMH  JNIOTUYECKUN

arpernpoBaHHbI MHTepMenc, KOTopbIM UcCnonb3yeTcsa ansa cnyxebHoro Tpadwuka knacrtepa
(Heartbeat).

Cxema ceTeBOro B3avmogencTausa koHTponnepos CX[ npeactasneHa Hwke (PUcyHok 6).

CTek KOMMYTaTOPOB BHELLHWX CeTen

| CTek KOMMYTaTOPOB BHELUHX CeTen
: 25GE + 100GE

|

|

25GE + 100GE

~ %Heil:IJHVIe cetn BHeuJHmeé:e';m
R £ F o ammamaa g - &__T_,_______‘__T_‘ _______ B
= L
e Y3en NFS (%F ZI% Y3en NFS ofé
2-10/25GE| KowWTponnep CX[ |l /% | KoHTponnep CX[, [2:10/25GE
m m
'_'Ef.,, b—y
21GE | IPMI 2-100GE § ] § 2-100GE IPMI [ 2-1GE
[} ole C:E B ; ele oo
LACP8023ad (| | ) ‘ [y LacP8023ad LACP8023ad ( | ) ¢ 7] |>) Lacpso23ad
Ty T eSERISRTAEEp e weomm————tss, 0 et emEmIe Tt g T e——— I/ - ntnanting | miin e e it

KommyTatop ynpaenexns |
1GE + 10GE :

CT1ek kKoMMyTaTopoB
nHTepkoHHekTa T00GE

|
|
\

CTek KOMMYTaTOpoB
WHTepkoHHekTa T00GE

KommyTaTop ynpasneHns
1GE + 10GE

A
. (__Cemynpasnervs ) ;
I
|

PucyHok 6. Cxema cemegoezo 83aumodeticmausi KoHmporsinepos CX/[

MpumeHsieMoe nporpammMHoe ob6ecneyveHue:

B2 — nporpammHoe oGecriedeHe ans opraHusaummn RAID-maccusos Ha CX[: Raidix 5,
[BYXKOHTPOMNNEpHas peakLus.
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Bnok MOHUTOpPUHra u permcTpauum

Bnok MOHUTOPWHIa 1 perucTpauun peanms3oBaH Ha OAHOM (U3NYECKOM Y3re, Ha KOTOpPbI
yCTaHaBnMBalTCsA NporpaMMHble NPOAYKTbI pa3paboTku «Ckana’py:

= ynpaBneHue akcnnyatauven MawuHbl 6a3 paHHbix Ckana”p MBAO.M wn ee
KomnoHeHToB: Ckanap MeHoM

= YynpaBreHue Knactepom y3noB 6a3sbl AaHHbIX: Ckanap CnekTp
= cucTtemMa cobCTBEHHOro MoHuUTOpuHra: Ckana”p BM3noH.

Ckana’p eHOM XpaHUT peno3uTapuii HeOOXOAMMbIX MakeToB AN OnepauMoHHbLIX CUCTEM,
o6opynoBanus n CYB[ Postgres Pro.

[na ycTaHOBKM OnepaumoHHOW CUCTEMbl MUCMOMb3YITCA ABa JOKanbHbIX AWCKA, COBpaHHbIX
B RAID 1. B kayecTBe onepauMoHHON CUCTEMbI y3ria MOHUTOPUHra ucnonbdyetca AnbT Cepsep
8.4 SP. Ina xpaHeHMs AaHHbIX MOHUTOPUHIA U Peno3nTapus UCMosb3ytTCA NoKanbHble OUCKM
COBMECTHO C onepaunoHHON CUCTEMOMN.

MporpammHbIn Npoaykt Ckana”p BusnvoH npegHasHayeH Oons Busyanusaumm U MOHUTOPUHra
paboTbl ceTn n 060pyaOBaHMS, BXOASLWEro B cOcTaB Komnnekca. O6GBbEKTOM MOHUTOPUHIA MOXET
ObITb NHOGON PUINYECKUIA UK NOTUYECKUIN OOBEKT, HaNpUMep, NamaTb, Npoueccop, dannosas
cuctema, npouecc wnM  nporpaMmma, KoOfmM4yecTBO Nonb3oBaTtenen, odepedb pannos
Ha o6paboTky, 06bem obpaboTaHHOro Tpadmka, 3Ha4YeHne TemnepaTypbl U Apyrue.

OTnuuuTenbHo ocobeHHocTbio Ckana’p BusvMoH ABNAKOTCA BO3MOXHOCTM  MOHUTOPUHra
3a cneundunyHbiMK napameTpamy MaluHbl, obecneymBaOWNX ee HageXHOCTb U NPOoM3BO-
OUTENbHOCTb, YTO MO3BOMSIET NPOM3BOAUTL ObICTPbIA M KayeCTBEHHbI aHanM3 cuTyauuin,
CTPOUTb MPOrHO3bl Pa3BUTUS CUTyaLMKN B ByayLLeM.

C6op gaHHbIX € y3noB npomssBoguTcsa no npotokony IPMI Ha ypoBHe onepaunoHHON CUCTEMBbI
n CYB[, obecneunBaetcs Yepe3 YCTAaHOBNEHHOrO areHTa Ha yanax, cbop AaHHbIX C aKTUBHOIO
ceTeBoro obopyanosaHus obecneuvnBaeTcsa npotokoriom SNMP.

OcHoOBHOM (hyHKLMOHaN:

E — YnpaBneHus knactepom 6a3 gaHHbIx (Ckanap Cnektp)

— YnpaBneHus akcnnyataunen MawmHbl 6a3 gaHHbix Ckana”p MBA.IM, Takke
penosnTopuin naketos o6pa3os 1 obHoBneHnn (Ckana”p N'eHom)

— CoBCTBEHHOrO MOHUTOPMHIa U BU3yanuaaummn paboTtbl ceTn n obopyaoBaHus,
Bxogswero B coctas MawwuHbl 6a3 gaHHbix Ckana”p MBA.M (Ckana’p Buaunon).
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Mpumep nHTepdenca cucTtemMbl ynpaBneHust aKkcnnyataumen npeacrasned Hmke (PucyHok 7).

“reHom

{ Mnaexas

&8 Ceccum
f YepHoBrkn

O CueHapun

A Hacrpoiikn

@ > Yane

Wms 1l IP 1 Aata usmeneHus 1l Tun sarpyakm 1 Craryc
> livecd-84 19216819084 2023-05-29. 15:41:00 UEFI
> livecd-86 192168.190.86 2023-05-29, 15:40:47 UEFI
> livecd-85 192.168190.85 2023-05-29, 15:40:32 UEFI
> livecd-86 19216818673 2023-05-29,14:52:27 UEFI
> livecd-85 192.168.186.74 2023-05-29, 14:51:33 UEFI
> livecd-84 192168186.75 2023-05-29,14:51.28 UEFI

PucyHok 7. lNpumep uHmepgbelica cucmemsi yrpasneHus akcrnyamauvuel 'eHom

Mpumep nHTepdenca cuctemMbl ynpaBneHust Krnactepom npencrasneH Huxe (PucyHok 8).

"CneKkTp

BoeTTeN LLOM 123/ 82 nodet (O 3]
d 2 4 o MES
= [r=1 000 ] ;|@ET anm w00 L] A o0 (R W ik Ceruac
~ Quick CPU / Mam | Disk
! Zys Load [Sm . ¥ sys Load (15 ' RAM Used b swap Used ' RootFS Used ! cpuc. ! Uptime

7.2 woek
m L RAMT, b ewiap
0.975% 0.983% 0.983% 5.57% 0.983% 32.3% = 1538 0k

- Dutee o LMY / 03Y / Cets / fncrs

CPU Basic ' Memory Basic
100 188 il
Y 1206GiE
50% 231 Gig
5% 464 0

PucyHok 8. lNpumep uHmepbelica cucmembl MOHUMOPUHaa Knacmepa Crekmp

CocrTaB peLueHus 24 n3 49



MawwuHa 6a3 gaHHbIx Ckana’“p MBM.MN

Mpumep nHTepdenca cucteMbl MOHUTOPUHIa NpeacTaBneH Huke (PucyHok 9).

"BU3NOH e — B
-
o8 Mouck = &y
Onucanve 1 Vctounmk 14 Cpabatbisatme 14 Chsitve 1 BaxHocTb 1
|t v
o Beicokas 3arpyska LINY DEMO-PGD-SRV-06 20:39 08.02.23 CRITICAL
Ceo6ogHoe AUCKoBOe NPOCTPaHCTBO DEMO-PGD-SRV-01 19:01 08.02.23 WARNING
CuHXpOHW3aUms yacos yana DEMO-PGD-SRV-04 18:15 08.02.23 WARNING
Wcnonb3osaHue onepaTveHO Namatn DEMO-PGD-SRV-05 18:10 08.02.23 WARNING
<
Konuuectso ownbok cetn yana DEMO-PGD-SRV-03 16:40 08.02.23 WARNING
O6uwas 3arpyaka LINY yana DEMO-PGD-SRV-02 16:05 08.02.23 WARNING
CWHXPOHM3aLMs Yacos yana DEMO-PGD-SRV-01 14:55 08.02.23 WARNING
Ceo6opHoe ANCKOBOe NPOCTPaHCTEO DEMO-PGD-SRV-06 14:09 08.02.23 INFO
CuHxpoHM3aums Yacos yana DEMO-PGD-SRV-03 10:11 08.02.23 INFO
Craryc Buanoxa Wcnonb3osaHne onepaTneHon NnamMaTn DEMO-PGD-SRV-07 08:01 08.02.23 WARNING
A HacToohw Bbicokas 3arpyaxa LINY DEMO-PGD-SRV-01 08:00 08.02.23 WARNING

PucyHok 9. lNpumep skpaHa cucmembl MOHUMOpPUH2a Bu3uoH

B 6roke MOHUTOPUHIa 1 perncTpauum Cnosb3yTcs BCECTOPOHHME MeToAbl M NPOTOKOMbI cbopa
MHpopMaLMKM ¢ 06BEKTOB KOHTPOSSA, OTPaXKatoLLEN TEKYLLLEE COCTOSIHME U 3HAYEHUS CIeayoLLMX
napameTpoB (ECnN COOTBETCTBYHOLLME AATYMKU YCTAHOBIEHBI B 060pyA0BaHUN):

= MO COCTOSAHWIO (PUBNYECKUX KOMMOHEHTOB:
— Temnepartypa
— CKOpOCTb BpaLleHUs BEHTUNATOPOB
— COCTOSIHWE NUTaHng
= KOH(UrypauMOHHY!O:
— konnyectso CPU
— obbem namaTu
— nMe 06beKTa MOHUTOPUHIa
— CMnnUcok ceTeBbIx aganTtepoe, nx MAC- n IP-agpeca
— MOAKMIYEHHbIE PecypChl XpaHeHUs

= MO YyTUNun3auumn pecypcoB (CHETHUMKN):

3arpy3ka CPU (o6was)

— MCnonb3oBaHMe nNamsTh (3aHATo/cBo6OLHO)

— 3arpyska nogcuctemsl BBoga-sbioga (B |IOPs nnu kbytes/sec)

— MCMNoNb3oBaHME ANCKOBOW NOACUCTEMbI (CBODOAHOE/3aHATOE MECTO)

— yTunmsauumd ceTeBblX VIHTepCbeIZCOB.
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C6op

AaHHbIX K3 ceTeBoro o06opygoBaHUA ocyllecTBnsetca 4depes npotokonn SNMP

C ucnonb3oBaHMeM 4acTHbix MIB ot I'IpOI/I3BOD,I/ITeJ'Iel7I o6opyn03aHv|;|, n obecneynBaeT
MOHUTOPUHI crieyrwmnx napamMmeTpoB O60pyD,OBaHVIF|Z

3arpy3ka CPU

3arpyska namsaTtu (abcontoTHasa 1 B npoLeHTax)

COCTOSIHME W 3HAYEHUA OAaTYNKOB TemnepaTypbl, COCTosiHue PS
TUNbl NHTEPdENCOB YCTPONCTB

TMN Tpaduka Ha nHTepdencax

owmnbKM Ha nHTepdencax

COCTOSIHNA Ha uHTepdencax

KOHTPOIb 3arpy3kn NOpTOB CETEBbLIX YCTPONCTB

KOHTPONb NoporoBbiX 3Ha4YeHnn SNMP-40CTYNHbIX BENTUYKH.

Ons npuvBedeHHbIX napamMeTpoB OOBLEKTOB MOHUTOPMHra OOK MO3BOMSIET BLIMNOMHATD
cneayowme yHKLUUN HAaCTPOWKN U AENCTBUSA:

YHpaBneHme CBA3AMU MeXAY obbekTamm MOHUTOPUHra

HacTpoiika ycnoBuii nepexona COCTOSIHUIA KaK Anst OAMHOYHbIX OGBHEKTOB, Tak U ANns
rpynn

Cos,u,aHme MHUMOEHTOB U YCIOBUA reHepaunn OrnoBELLEHUN 00 aBapuax

XpaHeHune nctopmyeckon nHopmaumm 06 MHUMOeHTax Ans aHanusa v npeackasaHus
cboeB

dopmupoBaHme TabnuyHbIX 1 rpadmyeckmx opmM OTHETHOCTU
Bri6op crniocoboB onoBeLleHus
[ob6aeneHne goKymMeHTaumm No o6 bLEKTY MOHUTOPUHIa

MOHWTOPUHI KOppenauuM NnapameTpoB.

BbigeneHHbIV NPOM3BOAUTENbHbLIN Y3en:

2

TP
B P

— wucnonb3oBaHue SSD ana obecneyeHns BbICOKON npon3BoaUTESIbHOCTU

— BblgeneHHble Hakonutenm (RAID 1) ana sarpyskun OC — obecneyeHune
OTKa30yCTOMYMBOCTU

— BblA€eneHHble HaKoNUTENM AN XpaHeHNs CNyeOHbIX AaHHbIX (MOHUTOPUHS, MO
ANsi pasBepTbiBaHMA 1 Op.)

— BHelHne nHTepdencol gaHHbix gybnuposaHbl (ctaHgapT IEEE 802.3ad LACP) —
NOBbILLEHNE NPON3BOANTENBHOCTU, OTKA30yCTOMYMBOCTL (B Criydae oTka3a O4HOro
13 NHTEPdENCOB BO3MOXHO CHUXKEHME NPON3BOANTENBHOCTM)
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ﬂ — 10/25 Gigabit Ethernet — ansa cBs3n ¢ BHELUHMMM CETAMU
— OBa 61oka NuTaHua B pexume pesepBupoBaHud rno cxeme (1 + 1)
E — 2xCPU Xeon (unu aHanormyHbIn).

Y3en MOHWUTOpMHra ykoMmnrekTtoBaH ABymMs noptamu Ethernet 1 [Gut/c M gBymst noptamu
Ethernet 10/25 '6ut/c.

Ha 6a3e noptoB 10/25 N6ut/c cosnaetca rpynna arperaumm B pexxume 802.3ad LACP, koTopas
npegcraesnsaeT cobon Ha ypoBHE OMNepaLNOHHON CUCTEMbI OAUH flormdeckuin bond-nHtepdelic.
JaHHbln bond-uHTepdenc npegHasHayeH ANS Nofb30BaTENLCKOrO B3aMOLAENCTBUS C Y310M
MOHWUTOPUWHra 1 NpefocTaBnsaemMbIiM UM CepBrUcaM.

MopTbl Ethernet 1 Gut/c ucnonb3yotcs ana cnyxebHoro Tpaduka aBTOMATU3UMPOBAHHbLIX
NpoLECcCoB YCTaHOBKKM, ynpasneHust koHdurypaumamm OC, CMO. 3ta ceTb U3onMpoBaHa
OT NoBbIX CTOPOHHMX CETEN.

Cxema ceTeBoro BSGVIMO,D,GI‘/‘ICTBI/IFI y3na ynpasneHuna n MOHUTOPWUHra npuBeaeHa Hmxe (Pl/lcyHOK
10)

I CTek KOMMYTaTOPOB BHELLHNX CeTel
| 25GE + 100GE
i @
u

BHewHne cetn

Y3en
2-10GE ynpasreHus
2.1GE | IPMI N MOHUTOPUHTa

elell [o

(T - =" S

: ( Cetun ynpasneHus |

I KommyTaTop ynpaenexHunsa |

! 1GE + 10GE )

PucyHok 10. Cxema cemegoz20o 83aumodelicmausi y3na yrnpasrneHusi
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MpumeHsieMoe nporpammMHoe ob6ecneyveHue:

— OC: AnbT Jlnnyke, AnbT 10 CI1, Astra Linux (kak BapuaHTbl) —
Bce ¢ BupTyanusauuen gna OC xocta n 6e3 ansa rocteBbix OC ynpaBnsaowmx
BUPTYanbHbIX MaLUWH

— KVM anga ynpaenenunsi BUpTyanbHbIMU MallMHaMu
B0 — Cepsep ynpaenenus knactepom yanos 6aabl faHHbIX: Ckanatp CrekTp
— Cepsep ynpasrneHus xusHeHHblM uuknoMm MawuHbl 6a3 gaHHbIx Ckana”p

MB[.IM v ee komnoHeHTOB: Ckana®p MeHoMm

— CepBep cucTeMbl COGCTBEHHOrO MOHUTOpUHra: Ckana’p BuanoH.
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Bnok koMmmyTauum n arperaumm coCcTouT M3 KOMMyTaTopa yrnpaBneHusl, KOMMYTaTOPOB BHELLIHUX
ceTel 1 BHYTPEHHEro CETEBOr0 B3anMMOAeNCTBUS (MLHTEPKOHHEKTA).

[ns nogknoYeHns K BHELLHMM CETAM MCMONb3yTca ABa komMmyTaTopa ¢ noptamm 10/25 Mout/c
n uplink-noptamn 100 M6uT/c. KommyTaTOpbl cCOBpaHbl B OANH BUPTYarbHbIA KOMMYyTaTop (CTEK)
no TexHonormm MLAG, 4TO MO3BOMSIET NOAKMYATb K nMape KOMMyTaTOPOB y3nbl M Apyrue
YCTPOMCTBA, ncnosnbaysa npotokon LACP. Ha cTeke KOMMYyTaToOpoOB BHELLHUX CETEN peanv3oBaH
ceteBou cermeHT External VLAN.

[na peannsaumm ceTM MHTEPKOHHEKTa UCMOMNb3ylTCca ABa kKOMMyTaTtopa ¢ noptamu 100 M6ut/c.
KommyTaTopbl cobpaHbl B 04MH BUPTYyanbHbIi KomMyTaTtop (cTtek) no texHonorum MLAG, 4to
no3BonsaeT NOAKMNYaTh K nape KOMMyTaTOPOB Y3kl U Apyrue YCTPOMCTBA, UCNOMb3Ys NPOTOKON
LACP. Ha cTeke KOMMYyTaTopOB BHELLHUX CETEN peann3oBaH ceTeBon cermeHT Internal VLAN.

[ns peanusaumm ceTen ynpaBreHuUs UCNOMb3yeTcsl oauvH KoMMyTaTop C¢ noptammn 1 [Gut/c
n noptammn 10 IGut/c. KommyTtatop ynpaBneHus MOAKMOYEH K BUPTyarlbHOMY KOMMYTaTopy
BHeWHNx ceten aByma noptamm 10 [GuT/c, cobpaHHbiMM B TpaHK no npotokony LACP.
Ha kommyTaTtope ynpasneHuda peanusoaHbl cermeHTsl IPMI, PXE n Ring VLAN.

OcCHOBHbIe (PpyHKLUMK:

ﬂ — nepefaya gaHHbIX Mexay anemeHTamm MawunHbl 6a3 gaHHbix Ckana”p MBA.M
(MHTEpPKOHHEKT)

ﬂ — obecneyeHne MHopMaLMOHHOro obmMeHa C BHELLUHMMN YCTPOUCTBaMm

ﬂ — 0bmeH cnyxebHbIM1 JaHHBIMW, AaHHBIMU 111 MOHUTOPUHIA U yNpaBrieHns.

O6Lwas cxema ceTeBOro B3aMmoaencTaus npmsegeHa Ha Huke (PucyHok 11).

1 BHelwHue
— ceTtun
? S KommyTaTtop

KommyTaTo, 2 =
o4 P .\EHELUHVIX ceTeun

BHELHWNX ceTell

N

- iR
.\s.v\ BHewnss cetb ‘\-\_v\
\v\ ‘ | CeTb BHYTPEHHEro B I wmopeiicTeina n CPK V

| L T

Kommytatop » — = — — — — = il s == o e T \ KommyTaTtop
WHTEPKOHHEKTa | Mopcuctema BbiuvcnutenoHas Mopcmctema MHTEpKOHHEKTa
MOHUTOPWHra pesepeHoOro

KOMUpoBaHua

vy

Y3en NFS

-

nogcucrema

Y3aen

|
|
|
|
|
|
|
|
MOHWUTOPWHra I

|
|
|
|
[
|
|
|
~

~
CeTb ynpaBneHus i MOHUTOPUHIa v“'

KommyTaTtop
ynpaeneHus

PucyHok 11. Obwas cxema cemego2o 83aumodelicmeausi
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CocTtaB o6opyanoBaHus 6noka:

oE -
oE -
E —

BUPTYanbHbI KOMMyTaTOp (CTEK), cobpaHHbIn No TexHonorun MLAG un3 aByx
kommyTaTopoB 10/25 M6ut/c_ +100 OunT/c, ANs NOKIOYEHUS K BHELLHUM CETSIM

BUPTYanbHbI KOMMyTaTop (CTek) no TexHonorun MLAG n3 AByx KOMMyTaTOpOB
100 '6ut/c — poNst MIHTEPKOHHEKTA

kommyTaTop ¢ 1 [6ut/c +10 MGMT/C AN MOHWUTOPUHIA, YNpaBneHust U CNyXebHoro
obmeHa.

PeannsoBaHHble noaceTu:

oE -
oE -

=
|

—
|

External VLAN — ceTb ans nogkntoyeHus K cepsucam b1 BHeLWHMX
nonb3oBaTtenen n NpUKNagHbIX CUCTEM, NOLKITHOYEHUNE K Y3ry ynpaBneHus

Internal VLAN — ceTb ANs BHYTPEHHEro B3aMMoAencTBusa mexay yanamu B[,
CeTb Pe3epBHOro KOMMpoBaHWs, CETb KIacTepHOro B3anmMoaencTeums

PXE VLAN — ceTb Ans passepTbiBaHUSA onepaunoHHon cuctemsl no PXE,
nnatgopmbl MB[], MOHUTOPWHra

Ring VLAN — pe3epBHas ceTb KnacTepHoro BsammogencTeus, goctyn kK IPMI

IPMI VLAN — ceTb ynpaBneHus obopygoBaHnem vYepes nHtepdencobl yaaneHHoro
ynpaBneHuns.
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7. CMEUNDPUYHDBIE YEPTbI

MpoekTnpoBaHne n peanu3auna MawuHbl 6a3 gaHHbix Ckana”p MB[.M ocywectBnanuco
C y4yeToM psida BblOpaHHLIX NPUOPUTETOB, OKAa3bIBAKOLWNX HEMNOCPEACTBEHHOE BUSHME
Ha YHKUMOHANbHbIE W 3KCNfyaTauuoHHble MnokadaTenu. Haubonee 3HayMMble M3  HUX
cnegywouue:

lNpuopumem obecrie4eHuUs1 coxpaHHOCcMuU OaHHbIX rnepeod no8bILEHHOU
0ocmyrnHoOCmbto

AdbekT

L] FapaHTvm COXPaHHOCTU AaHHbIX Npun nobbIX OTKasax

L] EbICTpoe BOCCTaHOBJ1EHNE N3 pEe3EPBHbLIX Konuw B cny4yae cboes

Omeka3 om ucrosib308aHuUsi eupmyarsibHouU cpelbl Oris peanusayuu
8blqucriumernbHo20 brioka 8 rosb3y annapamHyo20 peuweHuUs

AdbekT

= Makcumym nponsBoaMTENBHOCTU Ha JAaHHOM 0GOpYyAOBaHUM (HET NoTepb Ha cpeay
BMPTYyanusauuu, Nnpovme cBefeHbl K MUHUMYMY)

= [loBbllLUEHNE HAOEXHOCTH peweHuna (HeT OOMOJTHNUTENBbHOIo NporpaMmmMmHoro ypOBHFI)

Omka3 om ucrosb308aHUs 8bI0esIeHHOU cucmeMbl XpaHeHUs
05151 pa3meuweHuUs 0aHHbIX 8 Mosib3y floKarbHbIX OUCKO8

AddbekT

= [oBbilleHne NPon3BOANTENBHOCTU ANCKOBOM NMOACUCTEMbI (HET UCMONb30BaHUSA CETEN
ANsi QoCcTyna K AaHHbIM)

= [MloBbiweHne nponssogutensHocTn (CYB[, Postgres Pro Enterprise nyywe pabotaet
C NoKarnbHbIMY TOMaMu LaHHbIX)

= [loBbllWeHne HageXXHOCTH peweHunaA (HeT AONOJNTHNTEeNbHOro CrioXXHOro arieMeHTa B Buae
CUCTEMBI XpaHeHI/IFI)

= CHWXeHne CTOMMOCTM peLlleHmns (HET pacxofoB Ha CUCTEMY XPaHEHUS B LLESTIOM, TONbKO
Ha auckn SSD ans gaHHbIX 1 XXypHanoB. [ns pe3epBHbIx konuin B CPK TunnyHo
npumeHsitotes HDD).
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Omka3 om npuMeHeHUs1 YHUKalbHbIX arnnapamHbix pa3pabomok 8 nosnb3y
cmaHOapmMHO20 8bICOKOHa0EeXHO020 U rpou3eodumeribHo20 obopydosaHusi
8 Kayecmae rramagopmbl 05151 pa3mMeuw,eHUsI KOMIOHEHMO8 PeLeHUs

AdhekT
= ObecneyeHne cTabunbHOroO ypoBHS NPOM3BOANTENBHOCTU (KOMNOHEHTHLI MPOBEPEHDI
BpeMEHEM)

= [loBblweHNe HageXHOCTU peLlleHnst (HET YHUKaNbHbIX 31IeMEHTOB)

= CHMXeHne cTouMoCTHr conpoBoXxaeHnA (D,OCTyI'IHOCTb ANEeMeHTOB MNpu BbiXxoae n3 CTpOFI)

Omka3 om npumeHeHuUs1 omoersibHbIX arnapamHbix RAID e rnonb3y
npoepammHbix RAID omedyecmeeHHbIx ripousgodumernieu

AddbekT

= ObecneyeHune Gonee BLICOKON NPON3BOANTENBHOCTU
= Bbicokas rnbkocTb B HacTpowikax (B 3aBUCUMOCTU OT TpeboBaHmi)
= YBEpeHHOCTb B peanusauun onTuManbHbIX anropuTMoB

= CHMXeHne 3aBMCUMOCTU OT NponsBoguTenen obopynosaHms

Omka3 om ucronb308aHUs rpornpuemapHbIX UHOCMpPaHHbIX MpoepammMHbIX
peweHul 8 rnonb3y O ¢ omKpbIMbIM KOOOM U OMe4YeCmeeHHbIX
paspabomok

AdhekT

= [loBbilWeHVe Npon3BoanTENBHOCTM 3a cHeT gopaboTkm MO (cunamm «Ckana’p»
N NapTHepoOB)

= [loBbllLUEHNE HAOEXHOCTH peweHuna (CHI/I)KeHI/Ie pUCKOB HEOOCTYNHOCTHA I'IOD,D,ep)KKVI)

Bo3MOXHOCMb MPUMEHEHUST MUroebiX U CMOPOHHUX peweHul
07511 MOHUMOPUH2a U yrpassieHusi 8 O0rosIHeHuUe K rpedycmaHOo8/1eHHbIM

AddbekT

= CoxpaHeHuve paHee caenaHHbIX MHBECTULMIA B CUCTEMBI YNpaBreHus
UT-nHbpacTpykTypomn

= BO3MOXHOCTb NOCTPOEHUSA CKBO3HbLIX CUCTEM ynpaBreHusi, B KOTopbix MawuHa 6a3
AaHHbIX Ckana”p MBA.M — nuwb oanH anemeHT
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8. TAPAHTUPOBAHHOE KAYECTBO

KauectBeHHble nokasatenn MawwuHbl 6a3 aaHHbix Ckana”p MB[.IN obecneumBatotca ee
COOTBETCTBMEM NPOBEPEHHOMY CTaHOAPTHOMY BapuaHTy, COGMOAEHMEM YCTaHOBMEHHbIX HOPM
n TpeboBaHWn no OpMUPOBaHUIO, peanusaumen paboT BbICOKOKBANUMULMPOBAHHBIMU
cneumnanucTaMmmn Ha Bcex aTanax >XM3HEHHOro LiMKra.

[Mpon3BoacTBO (KOMMMeKkToBaHne n passepTbiBaHue 10)
[ |_|pVI npon3BoAcCTBE NCNOJIb3YHTCA BbICOKOKa4Y€CTBEHHbIE KOMIMJIEKTYoWwmne

L] C60pKa npoayKumnm oCylecTBiiaAeTCA CTPOro B COOTBETCTBUN C YTBEPXKAEHHbIM MJ1aHOM
pasmMmeleHnsda KOMNOHEHTOB

L] I'IepBw-lHoe pa3BepTbiBaHne no OCyLLEeCTBIIAETCA B aBTOMaTU4€CKOM pexnme

= JononHutenbHble HacTponkn MO ocyLecTBASOTCA B COOTBETCTBUM C YTBEPXKAEHHOMN
noLuaroBon UHCTPYKUMENn

= OcyuwectBnseTca TectupoBaHue ccoopmmposaHHon MawmHbl 6a3 gaHHbIX Ckana’p
mMbBA.n

= OTknoHeHus ot TMnoBoro pewexns MawuHbl 6a3 gaHHbIX Ckana”p MBA.M
WCKITHOYEHBI

Hepeuaqa B SKCnnyartauuto

= MawwuHa 6a3 gaHHbix Ckana”p MBA.M nonHocTbio chopMmMpoBaHa, NPOTECTUPOBAHA,
roToBa K pa3mMeLLEeHNto B CETU 3aka3uymka 1 NOAKNYeHno npyknagHoro MO

= B komnnekte ¢ MawunHom 6a3 gaHHbix Ckana”p MBA.M nepegaetca nacnopt
peLLeHuns, aKcnnyaTaunoHHasa AOKyMEeHTaums, ceptudmkat Ha NogaepX Ky

= [lpoBoauntcsa obyyeHne cneumanncToB 3akasymnka pabote ¢ MawmnHon 6a3 gaHHbIX
Ckana”p MBA.M (onuus no 3anpocy)

Moopepxka

= MawwuHa 6a3 gaHHbIx Ckana”p MB[.IM nocTtaenseTcsa ¢ roaoBon NoaaepKKom (MoxeT
ObITb NpegocTaBneHa Takke Ha 2, 3 u 5 neT), KoTopas BKIoYaeT B cebs pelueHmne BCex
BOMPOCOB, CBA3aHHbIX C HapyLUEHNAMM paboTOCNOCOBHOCTM KakK KOMMeKca B LEoMm,
TaK 1 ero OTAenNbHbIX annapaTHbIX KOMIMOHEHTOB M MPOrpamMMHOro obecne4yeHmns

= [logoepxka BCcex KOMMNOHEHTOB OCYLLECTBMNSAETCS Yepes3 eqMHoe OKHO obpalleHunin
B pexume 9x5 unn 24x7

= [Nopnepxka npenocTaensieTcs HENOCPeacTBEHHO NPOM3BOAUTENEM
Unu cepTUMUMPOBaHHbLIM NAPTHEPOM

= Y 3aKkasyumka eCTb BO3MOXHOCTb Bbl60pa BapuaHTa nogaep>XXkm n3 aktyalibHbIX
Ha MOMEHT MOCTaBKK, a Takke OOMNONMHUTENbHbLIX ONuUnii

B CnoxHbix cnydyasx K peweHuto npobnem npuBnekarTCsa apXMTEeKTOpbl UM WHXEHEpbI,
HernocpeaCcTBEHHO y4acTBOBaBLLME B pa3paboTke MawunHbl 6a3 aaHHbix Ckana’p MbM.IM.
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9. PEAKUUNA HA BO3SMOXHbIE OTKA3bI

OTKasbl, CBA3aHHbIE CO CTaHAAPTHbIMKU anemeHTaMmn MalwmHbl 6a3 gaHHbIX
Ckana”p Mb[.I

B pamkax MawwuHbl 6a3 gaHHbIx Ckana”p MB[.IM o6ecneyeHa 0TKa3oyCTOMYNBOCTb OCHOBHbIX
annapartHbIX 3N1IeMEHTOB, B TOM Y/Che:

= Yy3noB (aybnmpoBaHue NpoLeccopoB, MCTOYHNKOB NUTaHUA 1 4p.)
= Auckoon noacuctemsl (RAID)
= BHELUHWUX ceTeln N MHTepPKOHHeKTa (nonHoe aybnuposaHue)

= CUCTEMbl PE3EePBHOIO KONMMPOBaHMs (4y0nupoBaHMe KOHTPOEpOB)

OTkasbl NepeyncrieHHbIX 3MNemMeHTOB oOTpabaTtbiBalOTC  CTaHAAPTHbIMU  anropuTMamm
B COOTBETCTBUM C MPOU3BEAEHHLIMU HacTponkamu. J1loGoM eguHWYHBIN OTKa3 He MNoBAuseT
Ha OOCTYNHOCTb CUCTEMbI B LIENIOM, XOTS MO KOHKPETHOMY CEpBUCY BO3MOXHO HEKOTOpOe
CHWKeHne Npoun3BOANTENBHOCTH. Mocne yCTpaHeHus HeucnpaBHOCTU nosHas
npou3soanTenbHocTb MawuHbl 6a3 gaHHbIX Ckana”p MB[.IM Takke BOCCTaHOBUTCS.

OTKa3sbl, CBSA3aHHbIE C y3J1aMU Knacrtepa 0©a3 gaHHbIX

[ns obecneveHnsa 6ecnepebonHOCTN 4OCTYyNa N COXPAHHOCTU AaHHbIX B pPELLEeHUN peannu3oBaH
TpexyanoBoun krnactep, coctoawmn m3 mactepa CYB[, a Takke CMHXPOHHOMW M aCUHXPOHHON
pennuk. B cnyyae otkasa noboro n3 nepeyncrieHHbIX y3rnoB Knactepa (Mnm 0CTaHOBKM y3na ans
npoBeaeHnsa obcnyxmnsaHus) pabotocnocobHocTs MawmnHbl 6a3 gaHHbIX Ckana”p MBL.M ons
nonb3oBartenen 6ygeTr coxpaHeHa B MOSTHOM o6bemMe B aBTOMaTUYECKOM pexume cpeactsamm
MO ynpaeneHusa KnacTepom.

Mpn aTtom npu HeobxogumocTn OGyaoyT nepeHasHayeHbl PONu y3noB KrnacTepa (akTyarnbHO
B criydae oTkasa y3na ¢ mactepom CYB[] 1 yana ¢ CMHXPOHHOWN penninkon).

Mocne 3aBeplieHnsi 06CNYXMBaAHUS UNN YCTPAHEHUSA NPUYMHBI OTKa3a 1 BOCCTAHOBIEHUS y3na
Heobxoanmble OaHHble OyayT BOCCTAHOBIEHbI (B 3aBUCUMOCTU OT CTEMNEHU «OTCTaBaHUsS») U3
pesepBHbIX Konui n/nnmn apxusos WAL.

HeTtanbHble anroputmbl  obecneyeHunss OTKA30yCTOMYMBOCTM  Knactepa 6a3  gaHHbIX
N pekoMeHdauumm no AEWCTBMAM aaMUHUCTpATopa B TOW UMM MHOWM KOHKPETHOW CuUTyauum
npuBeAEHbl B JOKYMEHTaUuW, nepegaBaemMoi 3aka3ymky coBmecTHO ¢ MawmHon 6a3 gaHHbIX
Ckana”p Mb[.I.

Mockonbky ans MawwuHbl 6a3 aaHHbix Ckana”p MBM.M vn3bpaH npuoputet obecneveHus
COXPaHHOCTM [aHHbIX, OQHOBPEMEHHbLIN UNKU nocnefoBaTeNbHbIA OTKa3 ABYX Y3MOoB KrnacTepa
NpMBOANT K NoriHon octaHoBke MawunHbl 6a3 aaHHbIX Ckana”p MB[.MN BBMAay Toro, 4YTO B 3TKX
ycrosusix npogorkeHne padotel CYB[ MOXeT npuMBecCTM K YacTMYHOW WKW MOSIHOW noTepe
OaHHbIX.
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10. TUMOBbIE KOMIMJIEKTbI PELLEHUA

Tunoeble KoMnekTbl noctaBku MawwuHbl 6a3 gaHHbIx Ckana”“p MBLO.IM npuBedeHbl Hmke
(PvcyHok 12).

lpumeyvaHue. BoamoxHa nocmaska 6e3 CX/ koHmposnnepos (6e3 KoHmponnepHoU rnapbi U rnosokK)

MawwuHa 6a3 gaHHbIX  MawwunHa 6a3 gaHHbIX MawwuHa 6a3 gaHHbIX
Ckana”p MbA.MNM m-1 Ckana”p MbA.MNM M-2 Ckana”p MbA.MNM M-3/M-4

CKaAQ'P Vien G MG i cxana'p Yaen B e6 CKaAQ'p VienGANst2 |
i
cxaaa’'p Yoen G4 NS - CLUZ i cKaaa'p Yaen BANSS > CLUZ CKAAQ P Viea S NI - CLUS
; U
ckana'p - Het i ckaaa'p - o oiEERTRER] 7 cKaAQ'p o ven 6 e
N [ 4 - a1 a1

|I )

cxaAa’p Vien 6 NeY 2 cKana'p Vaen 61 He3 i : cKana'p Yaen BANS CKOAQ'D Yren BANS

eKaAa’p Vaen ynpoanemt ckaaa'p — ; CKaAa'p |I 56 ynpIRAEHIR

cxana'p Veasg Nz [~ CW1 cKaaa'p Vien 6 M2 (- W1 i S ckana’p yeen 64 M2 /- CW1 cKana'p Ysen 6 te8 - CLU3

cxkana’'p Yaea B NEL f ckana'p Vien B i : cxana'p Yaen BANL cKaaa'p ¥ren BANsT
Iz i

CKaAG'D O ropostep 2 ; CKAAQ'p Ol kowtponnep 2 cxana’'p Ol morrpanaes cKaAa'p X roupaanep 2

CKOAQ P Crfl sosponnep 1 CKQAQ P Ol morponsep | | cxana p O mawmpoanep 1 cKaao p O mwrponnep |
= — =+ 1 |

L2 flonka DSK1 flomea DSK2 : § Noass 0552 . Mlonxa DSK2
1

i X
oaa DSK1 i Tonka DSKL Foaka DSKL P
: [

PucyHok 12. Tunosbie komrinekmsl nocmasku MawuHbl 6a3 daHHbix Ckanap MB/L]

Tabnuya 1. lNapamempsi nocmasnseMbix modened (npouseodumerbHbili npogusnb, 0o 150 Th)
e TN T
Konnyecteo Mogynen 6a3 gaHHbIX
KonuyecTtso yanos B/ 3 2x3 3x3 4x3
Konnyecteo ak3emnnsapos CYB[] no 3 Jo 6 no9 go 12
Obwwmn nonesHbit 06bem Bcex b, Th no 150 no 2x150 no 3x150 Jo 4x150

MonesHbin 06bem xpaHeHus cuctembl  190-260 2x 3x 4x
pesepBHoro konumpoBanusa (BO+WAL),
Ha ogHy nonky, Tb

PasmelueHune B ctomkax 1 1 2 2

NuueHsnpoBaHve Heobxogumoro nporpaMMHoro  obecneyeHuss  ocyLLecTBrsieTcs
COOTBETCTBMWN C KONMNYECTBOM Y3roB 1 cokeToB Moaynei 6a3 aaHHbIX. CTOMMOCTb NULEH3M
y4YTeHa B CTOMMOCTM PeLLeHust.

B
Z

TunoBble KOMMNMEKTbI peLleHuns 35 13 49
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11. BAPUATUBHOCTb PELUEHUA

Manbin unu TecToBbIV NnaHawadT

BapwvaHT pelueHus:
= pgocratoyHo namatn RAM (384 I'b)
= BblCOKONpoussoauTenbHble Hakonutenun SSD (8 x 1,92 TB + 2x NVMe ans WAL)
= nporpammHbin RAID

= RAID 10

BbicokonponssoanTernbHbIN NPOAYKTUBHBLIN NaHawadgpt OLTP
BapwvaHT pelueHus:
= Gonbwe namatn RAM (768 I'b)
= TBEpAOTENbHbIE HAKONUTENWN NOBbILEHHOIO o6bema (16x 1,92 TB + 4x NVME)
= nporpammHbii RAID

= RAID 50 nnn RAID 10 B 3aBUCMMOCTM OT nNpuopuTeTa Ha 06BEM NN BbICOKYHO
WHTEHCUBHOCTb

["eoknacTtep (kak onuus)
BapwvaHT pelueHus:
= [OOMOJIHUTEerIbHble CeTeBble KapThbl B y3riax 5)],

= CheuwnarnbHble HaCTpOVIKM KrnnactepHoro nowmnno pe3epBHOro KornnpoBaHMA

PasmeLleHne HecKkornbKkux ak3emnnsapos knactepos CYB/l B ogHow
MaLUnHe

BapwvaHT pelueHus:

= YBenu4eHue KonuyecTtsa y3noB 6a3 faHHbIX B COCTaBe MalUWHbI; pa3MeLLeHne
HecKkonbknx ak3emnndapos CYB[, Ha kaxxgom u3 y3nos 6a3 gaHHbIX

= pasMelleHne PennuKk B «LLaxmMaTHOM Nopsake»

= pasHble knactepbl B[ moryT ObiTb HACTPOEHbI NOA pasHble NaHawad Tl
(TecToBbIV NN NPOSYKTUBHBIN)

ToHkas HaCTpOVIKa 04 nNoBblLLEHNA MPOU3IBOOUNTESIbBHOCTHU (OI'ILI,I/IFl)
BapwvaHT pelueHus:

= MOXET MCNONb30BaTbLCA B KOMMMEKCE C NoObIM N3 BApMaHTOB

= TpebyeTca yyacTne pas3paboTymkoB NPUKNaaHbIX CUCTEM

= [OOCTUraeTCd HarnpaslieHNeM YTeHUdA U 3anncn Ha pas3Hble y3Iibl Krnactepa nyTtem
BHEeCeHUA COOTBETCTBYHOLLUNX HACTPOEK B NPUKNaaHbIX CUCTEMaxX

BapuaTtumBHOCTb peLueHus 36 13 49
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12. TPEBOBAHUA K PASMELLEHUIO PELLEHUA

PelleHne noctaBndaeTcs B BUAE OTAENbHOMO CEPBEPHOr0 MOHTaXHOro wWkadga 19”, Bbicota 42U.

HanonHeHne wkada obopynoBaHMEM M COBOKYMHbLIN BEC 3aBUCUT OT BbIOpAHHOro BapuaHTa
pewleHns n moxeT coctaBnaTb oT 400 go 800 «r.

D,J'IFI noaKnr4YeHnA LlJKa(ba K cucreme 3J'IeKTpOCHa6)KeHVIFI OOJTKHbI ObITb npeagycMoTpeHbl ABa
HE3aBUCUMbIX BXOOa 3JTIEKTPONUTAHUA.

MoTpebnsaemasn MoLHOCTb WKada coctasnseT oT 6 go 11 kBT.
[ormkHbl ObITb NPegyCMOTPEHbI COOTBETCTBYHOLLME MOLLHOCTU MO OTBOAY Tenna.

[na nogknoyeHns K rokanbHOW ceTu Heobxoaum pesepBupoBaHHbI KaHan 4x100 Gigabit
Ethernet nnu go 8x10/25 Gigabit Ethernet.

Mpy pa3BepTbiBaHUN peLleHnst Ha HeM ByayT OCyLLeCTBIEHbl HACTPOMKN CETEBbIX aApecoB B
COOTBETCTBMWN CO CTPYKTYPOW CETM 3aKa3uuka. 3akasyuk LOIPKEH NpefocTaBUTb Heobxoaumble
[AaHHble B COOTBETCTBUM C HOMEHKIATYPO KOMIMOHEHTOB peLLeHust.

B ceTu 3akasunka fOMmKHbI OblTb HACTPOEHbI COOTBETCTBYHOLLME MapLLPYThI 1 NpaBa AocTyna.

HanbHenwne MeponpusiTUst Mo BBOAY B 3KCMMyaTauMio OCYLLECTBMASIOTCS 3aKa3uyMKOM MyTem
NpoBEeAEHUsI HACTPOVKM NPUKNaAHbIX MPOrpaMMHbIX CUCTEM.
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13. NIPUMEPbI PABOTAIOLLMX PELLUEHUA

[Mpumep: reopacnpeeneHHbIN Knacrtep
PeweHne — aBe cBa3aHHbiXx MawwuHbl 6a3 gaHHbIX Ckana”p MBA.MN
B cocTaBe kaxgon MawwuHbl 6a3 aaHHbIX Ckana’p MB[.MM:
= 1 annapaTtHbin knactep (3 yana)
= 1 ak3emnnap b
= CYB[ Postgres Pro Enterprise Certified
= O6wvem bl ~20TH
[MokasaTtenu NnpomM3BOANTENBHOCTU CUCTEMbI PE3EPBHOIO KONUPOBaHUSA

= BeuepHsaa natHnyHasn nonHasa pesepsHas konud ~11 Tb (cxkatune) 3a 5 yacos
(pexwum archive) + 500 I'b apxmBHbIX XypHanos

= YTPEHHSAS MHKpEMEHTANbHasA pe3epBHas KoNusa B NOHeAENbHUK
~200—400 I'b 3a 30-50 MuHyT (pexum page) + 10—20 I'b apXMBHbIX XXypHasoB

= VlHKpemeHTanbHasa pe3epBHas KONus kaxable 2 yaca B paboune gHu
~10-30 I'b 3a ~3-5 MuUHYT (pexum page) + 5-15 'b apxmBHbIX XXypHanos

Cneundumka
[ [NoBbileHne npon3BoANTENIbHOCTU 3a CHEeT UCNONb30BaHUA CVIHXpOHHOVI pennnkn
= OnTnmusaumsa YTeHunst nytem gopadoTku NPUKNagHON CUCTEMDI

Peanunsauus reopacnpegeneHHoro knacrepa

= BTtopas, Bzanmogencteyowan «MawuHa 6a3 gaHHbix Ckana”p MB[, #2»
(monHas konust OCHOBHOWN)

= YpganeHHocTb nopsigka 500 km

= Kanan 10 I'out/c

= ACWHXpPOHHas penniMka OCHOBHOrMO Knacrtepa
= KackagHas pennuvkauus

Mpumep peanusaunm reoknactepa npuseaeH Hmke (PucyHok 13).
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10I'6/c Async

Master CLU SlaveCLU

NoxansHas Noxansxas
AVcKoBas ——<El anckosas —ﬁml

noackcTeMa nofcucTeMa

Sync Async Sync Async
N

TNokansHas NoxankHas NoxaneHas NokankHas
avckosas Anckosas avckoras MckoBas
noacucTema nofcncTeMa noacucTema nogcvcTema

MB[ #1 MB[ #2

MHTepKOHHEKT \ A

PucyHok 13. lNpumep peanusayuu eeoknacmepa

Mpumep: rnbpuaHsin TMN Harpyskn Ha MB[] (HTAP)

PeweHne — MawwunHa 6a3 gaHHbix Ckana”p Mb[.I:

= 1 annapatHbin knactep (3 yana)

= 1 9k3emnnsp B

= CYB[ Postgres Pro Enterprise Certified

= o0bbem Bl —~22,5Tb
Mpumep nokanbHoro knactepa and HTAP-Harpy3kun npuBegeH Huke (PucyHok 14).
[MokasaTtenu NnpomM3BOANTENBHOCTU CUCTEMbI PE3EPBHOIO KONUPOBaHUSA

= [lonHaga pesepBHas konus pas B Hegento ~14 Thb (cxatune) 3a 5,5 yacos (pexum archive)
+ 6,5 'b apXxmBHbIX XXypHarnos

= WHKkpemeHTanbHas pesepsHasd konus exegHeBHo ~10-60 b 3a ~1-8 MuH
(pexum page) + 100 MB apxvBHbIX XXypHarnos

Cneundumka
= [loBbllEeHNe NPOM3BOAUTENBHOCTY 3a cHET 06beauHEHUs B MyN BHELLHUX COEAMHEHUI

= [loBbiweHne npon3BoAnNTEsIbHOCTK 3a CHET UCNOJIb30BaHUA penJinKn
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Sync Async

PucyHok 14. lNpumep nokanbHo20 Knacmepa 0ns1 HTAP-Hazpy3sKku

[Mpumep: TpaH3aKUMOHHbLIW TUMN HArpy3Kn

PeweHne — MawwunHa 6a3 gaHHbix Ckana”p Mb[.I:

1 annapatHbIn knactep (3 yana)

2 ak3emnnspa b

CYB[] Postgres Pro Enterprise Certified
o6bem B[1 Ne 1 ~18 Tb

obbem B Ne 2 ~ 175 Tb

«WaxmaTHoe» pasmelueHne Bl no yanam knactepa npueegeHo Hmke (PucyHok 15).

Moka3aTenu NponM3BoANTENBHOCTU CUCTEMbI PE3EePBHOMO KOMMPOBAHUS

MonHas pesepBHas konua B Ne 1 ~ 9,5 Tb (cxxaTtume) 3a 4,5 yaca (pexum archive)
+ 11 'b apXmBHbIX XypHarnos

MHkpemeHTanbHas pesepBHas konust B Ne 1 exxeaHeBHO
~30-100 I'b 3a ~5-25 MuH. (pexxum page) + 500-1000 MB apxuBHbIX XypHarnos

MonHas pesepBHas konusa B Ne 2 ~10 Tb (cxaTtue) 3a 4 yaca 20 MUHYT
(pexum archive) + 50 'b apxmBHbIX XypHanoB (NPOBOAUTHCS O4HOBPEMEHHO
C pe3epBHbIM konupoBaHnem B Ne 1)

WHkpemeHTanbHas pesepBHas konus B Ne 2 exxeHeBHO
~60-200 I'b 3a ~10—40 mMuH. (pexum page) + 2—10 'b apXMBHbIX XXypHaroB
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Cneundumka

lMNoBblWweHne npon3BoaAnTEeNIbHOCTU 3a CHET obbeanHeHns B nyn BHELWHNX coeMHEHUN

«WaxmaTHoe» pasmelleHune Bl no yanam knactepa:
Kaxabli 13 y3nos B[l aBndeTca mactepom ns ogHom ns 6as,
CUHXPOHHOWN KoNnen — Ans Apyron N aCUHXPOHHOW Konuen — Ans TpeTben

MBA.MN

PucyHok 15. «lllaxmamHoe» pasmeuweHue BL] no ysnam knacmepa

P63yﬂ bTaTbl TECTUPOBAHUA

TecTtbl npoBogunuce ¢ nomotbto MO pgbench, obecneunsatowiero TPC-B nogobHyto Harpysky
Ha 6a3y AaHHbiXx. CTaHOapTHbIN BCTPOEHHbIM CKPUMT BblAAEeT CEeMb KOMaHA B TpaH3akuuu
CO cnyyanHo BblibpaHHbIMM aid, tid, bid n delta (pexxum RW):

1.
2.

BEGIN;

UPDATE pgbench accounts SET abalance = abalance + :delta WHERE
aid = :aid;

. SELECT abalance FROM pgbench accounts WHERE aid = :aid;

4. UPDATE pgbench tellers SET tbalance = tbalance + :delta WHERE tid

7.

= :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;

Mpu BbIGOPE BCTPOEHHOrO TecTa select-only n3 ykasaHHbIX Bbile KOMaHA BbIMONHAETCA TOMbKO
SELECT (pexwum SO).

AnnapaTHble XapakTepUCTMKK:

2xCPU Xeon 24 aapa

512 I'b onepaTuBHOW NAMATH
KoHTponnep LS| 9361-16i
Ounckn SSD
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MapameTtp pgbench sf=75000 npuBoaut k co3gaHno B obvemom ~1Tb; dyHKuNA
obbeanHeHns B nynbl  pgbench He wucnonb3oBanacb, [ANs KaXZoro nonb3oBaTtens
MCnonb3oBarnoch BbiaeneHHoe nogknioveHne Kk CYBL. TecTbl npoBoannuck Ha OC AnbT 8CI1
ana ceptuguumposaHHon sepcun Postgres Pro Enterprise.

PesynbTaTbl CpaBHUTENBHOIO TECTUPOBAHUA NpuBeaeHbl Hxe (PucyHok 16 n PucyHok 17).

45000 } pgbench RW SF=75 000

40000 D"—“\w\._.\.—.
35000 -
30000 -
25000 -
20000 -

15000 -

TpaH3aKuWii B ceryHay

10000 -

5000 -

500 750 1000 1250 1500 1750 2000

CoepuHenua

=i ME[./l = B =Bare Metal R10 = = = Bare Metal RS

* TecTsi pgbench Ha B[] paamepom 1.5 TE (O3Y B 3 paza meHsLue pasmepa 6azbi)

PucyHok 16. NpoussodumernbsHocmb MawuHbl 6a3 daHHbIx Ckana™p MBA.IT
rno pesynbmamam mecma pgbench

pgbenchRW B0 1.5 Tb

50000 -
45000

40000 -
35000 -
30000 -

25000 -

20000 - L E i w--u--WT '

TpaH3akumit B cexyHay

15000 T
10000 i

5000

100 250 500 750 1000 1250 1500 1750 2000
CoenuHeHusa

—— MB/1.1 VMware ~Pocc Bupt — ® -~ Bare Metal

* TecTnl pgbench Ha B[] paamepom 1.5 TE (O3Y B 3 pasa meHbLe pasmepa 6a3bi)

PucyHok 17. Ckopocmb obpabomku 3arnpocoe MawuHb! 6a3 0aHHbIx Ckana™p MB/L.I1
rno peaynsmamam mecma pgbench
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[anee npuBedeHbl Avarpammbl, KOTOpble MPeACTaBnsalOT pe3ynbTaTbl TECTUPOBAHMWSA
obHoBneHHon Bepcun MawmuHbl 6a3 aaHHbIx Ckana”p MB[.M (PucyHok 18 n PucyHok 19).

Pgbench b1 1,5Tb

i

75000

70000

65 000 §

60 000

a 35 000

TpaHsaKumii B cekyHay

50000 |

45 000

40 000

250 500 750 1000 1250 1500 1750 2000

CoegMHEHMA
—&— PgPro EE 15, RAID10, nokanbHO
— B — Pg Pro EE 14, 4xNVMe RAIDO, nokanbHo
PgPro EE 15, RAID5, nokanbHo
Pg Pro EE 14, RAIDS, noKanbHO

PucyHok 18. lNpoussodumernbHocmb MawuHbl 6a3 0aHHbIx Ckana™o MB/.T1
npu pasHbix eepcusix CYB/[] Postgres Pro Enterprise

75 000
70000

65 000

60 000 i —
55 000 \.\

TpaH3akumii B cERyHIY
B E= L
(=] [5,) [}
(=] [ o
[=] (=] (-~}
(=] (=] {~}

35 000

30 000

25 000

20000
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
CoegWHEHHA
PgPro EE 14, RAID10-»RAIDS, Te e HACTPOMKK
—#— PG Pro EE 15, RAID10-RAIDS, remote_apply, slot

PucyHok 19. lNpoussodumernsbHocmb MawuHbl 6a3 0aHHbIx Ckana™p MB/.IT npu pa3Hbix
sepcusix CYB/] Postgres Pro Enterprise ripu ygenu4eHHOM Kosiudecmee nodKo4YeHul
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14. O PE3YJNIbTATAX PACHETA HAAEXHOCTHU

MawwuHa 6a3 gaHHbix Ckana”p MB[.[1 opveHTupoBaHa Ha obecneyeHne O0TKa3oyCTONYMBOIroO
1 BbICOKONpom3BoauTeNbHOro yHkumoHmposarHma CYB[ Postgres. Mpu peanunsaumm npoekTos
¢ npumeHeHnem MawwuHbl 6a3 gaHHbIX Ckana”p MB[.M Bo3HMKaeT NOTPEOHOCTb B 3HAHUU
peanbHbIX NOKasaTenen HageXxHocTn, obecnevymBaemMblX 3TUM pPeLLEHNEM.

3HayeHnss nokasaTenen 3aBUCAT OT KOHKPETHOM KOHUrypauum pelueHus U UCMofb3yemMoro
Habopa obopynoBaHus.

Cneuuanuctammn Ckana”p B cootBeTctBUM ¢ TpebosaHuamm «FOCT 27.301-95 HagexHocTb B
TexHuke. PacdeT HagexHocTM. OCHOBHblE MNOMOXEHUsI» paspaboTaHa crneuuanbHas
mMaTtemaTuyeckass Mofernb, MOo3BoMAloWas OLUEeHUTb OCHOBHble MoKasaTenu HageXHoCTU
peLueHus.

Mogenb 6Gbina nNpMMeHeHa K «cpegHemy» TUMOBOMY BapuaHTy KoHdurypauum MawwuHbl 6a3
AaHHbix Ckana”p MB[.M koTopbii BKkNOYaeT B ceba OBa TPexXysnoBbIX Knactepa u age
OunckoBbIX NMonkn B coctase CX[]. Bonee nonHo cTpykTypa BbiIOpaHHOro Ans pacyeta BapuaHTta
pewleHuns oTpaxeHa Hwke (PucyHok 20).

A keng A
| 3akazunka
100G (MPO) | 2x10G LC
pm———————— = — = =l —— =
I |
Y3716l BHelHero gocryna (@) SWEXT 1,2
[ (2568, 1006B)  [—ai0G -
(T & 21C S MeMT
I Ooctyn —2x 100G — 3¢
| s}
i
I Y3/lbl CETeBOro B3aUMOREICTBUSA i
I DAC il 2x1G 51[
[ (Y Y <
| 2 100G =
| VIHTepKOHHeKT % ckaaa“'p Yaen B[] M6
|| fexooc g Yan 61 w61 % cKaAa Vien B Nes - CLU2
| ! -
| . WG ckKaaa =— Yaen B Ned
: = gl =t SWINT 1,2
cKaaa 32N ynpaeneHHA
| 100G . 2x1G
| \ :.‘ Yansi CX,[I, ]
I 25G
| "a 2>< 100G 1B G Yaen B Ncri
i}
B X 1G 5
I vaen Bl Ne2 ¢~ CLUL
: [luckoBbie nonku Vaen B Ned
| o — x1G
miniSAS 5l ‘_
| —s
| ckana p CX[l koHTponnep 2
e 2% 1G
| CnyxeGHbifi cepeep | ckana p OXA vonmponnep 1
| 2% 25G B ’
| o L PRAS Nonka DSK2
|
I CeteBolil y2en ynpaBnexus (1GB)
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PucyHok 20. Cxema e3aumodelicmeus 0r1is1 pacdema HadexxHocmu MawuHbl 6a3 daHHbIX
Ckana™p MB/L.T1

O pesynbTaTtax pacyeTa HaeXHOCTH 44 n3 49



MawwuHa 6a3 gaHHbIX Ckana?p MB[.MN

OCHOBHbI€ NOHATUSA U orpaHn4eHund pacquHoPl Mogennm

Moa paboToCcnoCOBHOCTLIO PELLEHNA MOHUMAETCH COCTOSHME, B KOTOPOM peLleHVE BbINOMNHAET
cBou (pyHKLMU B NONMHOM o6beme.

BepoATHOCTb 6e3o0Tka3zHoM pabotbl P(t) — BeposTHOCTb TOro, 4TO cuctema 6Oyget
pabotocnocobHa B TevyeHMe 3adaHHOrO BpemMeHn paboTbl Npu  3af4aHHbIX  YCIOBUAX
aKcnnyaTaumu.

KoadhdmumeHT rotoBHoctu Kr — BeposTHOCTb TOro, YTO cucTema okaxeTcs B paboTo-
CNOCOGHOM COCTOSIHUM B MPOWU3BOSTbHbIA MOMEHT BPEMEHMW.

MPUHATO, YTO KakK BCA CUCTEMA, TaK M NoOON ee 3NeMEHT MOTyT HaXoAUTLCSA TONbKO B OAHOM
M3 ABYX BO3MOXHbIX COCTOAHUA — paboTOCnocoO6HOM MM HepaboTocnocOOHOM — 1 OTKa3bl
3NEMEHTOB HEe3aBMCUMbI ApYr OT Apyra, Npy 3TOM COCTOsIHME cUcTeMbl (paboTocnocobHoe unu
HepaboTocnocobHOE) onpeaensaeTcst COCTOSAHUEM 3fIEMEHTOB N UX COYETaAHNEM.

[ns pacyeTa nokasaTtenen HageXHoOCTU Obina cdopmMupoBaHa CTPYKTYpPHO-Norn4veckas
cXema peLleHusi, YYUTbIBaoLWaa BIUSHNE KaXOoro aneMeHTa pelleHUss Ha BEepOATHOCTb ero
6e3oTkasHo paboTbl. [anee 3amaya pacyeTa nokasaTenen HaaexHocTu Obina cBedeHa
K 3ajaye pacyeTa COOTBETCTBYHOLUMX MoKasaTenen AN Kaxaoro M3 Moaynein mopenu,
COOTBETCTBYHIOLLMX B6oKaM, BXOAALLMX B COCTaB peLLeHus.

NcxoaHble aaHHble no 6rnokam pelueHust 6binn cpopMmpoBaHbl HA OCHOBaHWMM MHGOPMaLnK,
npefocTaBneHHoW npoussoauTensMu. B psige cnydyaeB COOTBETCTBYHOLLME 3HAYEHUS Obinu
Mony4eHbl pacyeTHbIM NyTeM Ha OCHOBaHWM Gonee rnyGokow geTanusauuyM cCoOOTBETCTBYHOLLMX
6110KOB 1 @aHanm3a gaHHbIX MO COCTaBMSOWMM 3TV BIOKM 3NIEMEHTaM (HanpuMep, B OTHOLLEHWUM
cepBepHoro 06opyaoBaHUS U ANCKOBbIX MAacCUBOB).

HononHutenbHO ObIN NpoBeAeH aHanv3 HakoMnMeHHbIX 3a Gonee yem 5 net akcnnyataumm
AaHHbIX N0 BO3HUKLWNM COOSIM M OTKa3am 3KCNyaTUpyeMblX peLleHnin. ATo NO3BOSINIO OLEHUTb
CTPYKTYPY M KIIOYEBbIE UCTOYHMKN BO3HMKABLUMX Mpobnem. [poBeaeHHbIi aHanm3 no3Bonui
caenatb BbIBOL4 O BbICOKOM YPOBHE CTaOMMbHOCTU (PYHKUMOHMPOBAHUA MNPOrpaMMHOro
obecneyeHus.

Tem He meHee MOCKOMbKY MporpaMMHas YacTb PeLUeHUs B CYLLECTBEHHOW CTemneHu 3aBucuT
OT [OEeNCTBUM afMUHUCTPATOPOB 3akasyuka, a cobbiTus, BO3HMKAKOWME B HEW, MOoryT
NHTEPNPeTUPOBaTLCHA 3aKa3yMKoOM MO-pa3HOMY, UTOroBble 3HaYEHUA NapameTpoB HaAEXHOCTU
MawuHbl 6a3 gaHHbIX Ckana’p MBLO.IN npeactaBunu B Buae 3aBUCUMOCTU OT YPOBHEN
HagexHocTn [1O. lNony4yeHHble pesynbTaTbl npuBedeHbl Hwxke (PucyHok 21, PucyHok 22,
PucyHok 23).
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JaBWCHMOCTE KOS HUKWEHTa TOTOBHOCTH PELUEHWA OT
ko uyKeHTa roTosHocT Mo
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PucyHok 21. 'pahuk 3agucumMocmu 8eposimHocmu omkasa pelweHusi om KoaghguuyueHma
20mo8HOCMU KOMII/Iekma rnpoepaMmmHo20 obecrneqyeHusi

Bpema HapaOoTkM Ha OTKA3 PEWEHKA, Yac,
B 33BMCHMMOCTH OT HapaOoTEKM Ha oTkas Mo
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PucyHok 22. paghuk 3asucumocmu epeMeHuU HapabomKu Ha OmkKa3 pelweHust om epeMeHuU
Hapabomku Ha omka3 KoMrsiekma rnpoapammHo20 obecrneqyeHus
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33BMCUMOCTb BEPOATHOCTH OTKA3A PEILEHWA OT
KkoathUUWEHTa TOTOBHOCTH MO
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PucyHok 23. pahuk 3asucumocmu 8eposimHoCmu omka3sa peweHuss om KoaghguyueHma
20moeHoCMu rpoepamMmHo2o obecrieqyeHusi

C y4eToM NPUHSITBIX AOMNYLLEHWIA 1 OrpaHUYeHUIn MOAENM, NPUBEAEHHbIE pe3ynbTaTbl MOTyT ObITb
MCMonb3oBaHbl ANs OnNpeaeneHns 3Ha4YeHun nokasartene HageXXHOCTU peLLeHusi, B TOM Yucne
Npu BbINOSIHEHMN NPOEKTHbIX PaboT.

PaspaboTaHHbIi MaTematuyeckui annapat, HaKOMfeHHble pacyeTHble U CTaTUCTUYecKue
AaHHble O (PYHKUMOHUPOBaHUM paboTarowmx CUCTEM MO3BOMSAKT BbINOMHUTL aHANOrMYHble
pac4yeTbl 418 UHbIX BapuaHToOB KoHUrypauum MawuHbl 6a3 gaHHbix Ckana”p MBA.IM.

O pesynbTaTtax pacyeTa HaeXHOCTH 47 n3 49



MawwuHa 6a3 gaHHbIX Ckana?p MB[.MN

3AKINIOYEHUE

MawwuHa 6a3 aaHHbix Ckana”p MB[.IM — annapaTHO-NporpaMmHbI KOMMneke Ansi o06paboTku
N XpaHeHus faHHbIX ¢ ucnonb3osaHnem CYB[] Postgres B BbICOKOHArpy>XeHHbIX CUCTEMAX.

OcHoBHble 4epTbl MawuHbl 6a3 gaHHbIX Ckana”p MBA.M:
=« [JocTtynHocTb
= OTKa30ycTOMYMBOCTb
= Bblcokas nponsBoamTenbHOCTb
= [lpropuTeT COXpaHHOCTU AaHHbIX
= [OTOBHOCTb K ObICTPOMY pa3BepPTbIBAHUIO
= YpoGHasa akcnnyaTtauuns
= JKOHOMUYeckasi 3¢pPEeKTUBHOCTb

MawwuHa 6a3 gaHHbix Ckana”p MBA.IM 1 ee mogynu nponseeneHbl B PO 1 BHECEHbI B peecTpbl
P3IM MuHnpomTopra (B Tom uncne kak NAK) n peectpbl NMAK MuHumdpbl

C1pykTypHO B MawwuHy 6a3 aaHHbix Ckana’p MB[.IM sxogsT:
=« bBasoBbi Mmoaynb (Briok kommyTaumm u arperaumm/bnok MOHUTOPUHIa 1 perncTpamnn)
= Mogynb 6a3 gaHHbIX (Brok BblMMCNEHUS N XpaHEHUS)
= Mopaynb pe3sepBHoro konnposaHus (bnok pesepBHOro KONMPoOBaHWS)

Kaxablh u3 mogynem — 31O cneumanbHO nogobpaHHbii KOMNekT obopygoBaHus, a Takke
npeaycTaHOBMEHHOE M HACTPOEHHOe nporpammHoe obecnedyeHne, aganTMpoBaHHOE AN
obecneyveHns pyHKLMOHaNa peLleHns B LenoM U NPpOCTOTbl Er0 MOAEPHM3ALNN.

HagexxHocTb, nponssoguTensHocTe MawmnHbl 6a3 aaHHbIX Ckana”p MBA.M nogteepxgaetcs
NpPOBEAEHHbIMM  TecTamK,  crneunanbHbIMKM  pacYeTHbIMM  OaHHbIMK,  MPAKTUYECKUM
MCMOSb30BaHNEM PELLEHUIN B TEYEHME psida NneT.

HononHuTtenbHasa nHgopmauua no MawunHe 6a3 gaHHbix Ckana”p MB[.M npegoctaensercs
no 3anpocy info@skala-r.ru.
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O KOMIMAHUA

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

MawwuHbl Ckana”p ABRSOTCA CEPUIHO BbINyCKAEMbIMY NPELHACTPOEHHLIMU KOMMIEKcCaMm
1 NO3BONSAIOT OCYLLECTBNSATL ObICTPOE pasBepThiBaHME U BBOZ B 3KCMNyaTauuio.

MoaynbHbIN npuHumMn  obecneymMBaeT  WHTErpauumio pasHOPOOHLIX  KOMMOHEHTOB
UT-nHbpacTpyKTypbl B eAnHYI0 nNnatopmy NpeanpusaTnii, Kopnopaumin n Be4OMCTB.

EovHble noggepxka m cepBucHoe obcnyxuBaHve And Bcex MpoaykToB nmHenkn Ckanap
OT npowusBoanTens obecneyMBaldT oOMepaTMBHOE paspelleHne WHUUMOEHTOB Ha CTbike
TEXHOMNOIMN.

JononHuTtensHaa nHgopmaumns — Ha camte www.skala-r.ru.
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