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JIOKYMEHT HOCUT UCKIMYMTENBHO MHCPOPMALMOHHEIN XapaKkTep 1 SIBNSETCS akTyanbHbIM Ha AaTy
pasmeLleHus.

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

TexHnyeckme xapakTepucTUkM MOryT OTNNYATbLCS OT NPUBEAEHHbIX BCIEACTBME MoguduKauum
n3genun.

TexHu4eckne XapakTepuctmkm ”  KOMMNneKkrauud n3genun MOryT OblTb  N3MEHEHBI
npoun3BoaunTenem 6e3 yBeAOMITEHUA.

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

TepMuH, coKpallueHue

OnpepeneHue

ACID

(anrn. Atomicity, Consistency, Isolation, Durability) — Habop
TpeboBaHui K TpaH3aKLUNOHHON cucTeme, obecneynBatoLLnin
Hanbonee Hag&XxHyo U npeackasyemyto eé paboty —

aTOMapHOCTb, COrNacoBaHHOCTb, U30MSLUMI0, YCTOMYNBOCTb

ACL

(aHrn. Access Control List) — cnncok ynpasneHus gOocTyrnom,
KOTOpbIN onpeaensieT, KTO U YTO MOXET nonyyaTtb AOCTYnN K
00bekTy (Nporpamme, npoueccy nnu danny), n kakme
MMEHHO onepaummn paspeLLeHo Unu 3anpeLleHo BbINOMHATb
cybbekTy (monb3oBaTento, rpynne nonb3oBartenemn)

ETL

(anrn. Extract, Transform, Load) — npouecc
TPaAHCNOPTUPOBKM AaHHbIX, MPU KOTOPOM MHOpMaLMIO 13
pa3sHbIX MeCcT NpeobpasytoT 1 KnagyT B HOBOE MECTO

MLAG

(aHrn. Multi-Switch Link Aggregation) — TexHonoruns
arperaumm KaHanoB, NO3BONAOLLLAS O4HOMY UM HECKOSTbKUM
NMHKaM C ABYX pa3HbIX CETEBLIX Y3M0OB ObITb
00beanHeHHLIMM BMECTe Taknm ob6pasom, 4To ans
KOHEYHOro YCTPOMCTBA 3TO BbIMMSAUT Kak OANHOYHOE
coeJuUHeHune

NFS

(aHrn. Network File System) — npoTokon ceTeBoro goctyna K
dannoBbLIM cucTeMam

RAID

(aHrn. Redundant Array of Independent Disks) — n36biTo4HbIN
MacCVB HE3aBVCHMbIX HAKOMUTENEN, TEXHOMNOrMs
BMPTyanusauunm AaHHbiX Anst 06beauHEeHNs HeCKOMbKMX
PU3NYECKNX OUCKOBbBIX YCTPONCTB B NIOrMYECKUA MOAYNb ANS
MOBbILLEHNSA OTKA30YCTONYMBOCTU M MPOU3BOANTENBHOCTHU

RPC

(aHrn. Remote Procedure Call) — BbI30B yganéHHbIx npouenyp,
Knacc TeXHOMNOrMmn, NO3BONALWMX NporpaMmmam Bbi3bliBaTb
dyHKUMM NK Npoueaypbl B APYroM agpecHOM NpOCTPaHCTBe
(Ha yaanéHHbIX y3nax nnbo B HE3aBUCMMOW CTOPOHHEN
CMCTEME Ha TOM e y3rne)

RPO

(aHrn. Recovery Point Objective) — 3a kakon nepuog byayT
yTepsiHbl AaHHblE B criyyae cbos

RTO

(anrn. Recovery Time Objective) — BpemMsi Ha BOCCTaHOBMEHWe
cucTembl

WAL

(aHrn. Write Ahead Log) — XypHan npeaBapuTenbHON 3anucu
TpaH3aKuun

rc

locynapcTBEHHbIE MHDOPMALMOHHBbIE CUCTEMbI — CUCTEMB,
KOTOpbIe CO34alTCA AN peanusaumm NosTHOMOoYNIA
rocy4apCTBEHHbIX OpraHoB 1 obecnevyeHnss obMeHa
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TepMuH, coKpallueHue

OnpepgenexHne

I/IH(bOpMaLl,I/IeVI MeXxay HUMU, a TakkKe B UHbIX YCTAaHOBJTEHHbIX
d)eﬂ,epal'leblMl/l 3aKOHaMu Uenax

30K

3HauMMbI OOBEKT KPUTUYECKON MHEOPMALIMOHHOMN
MHQOPaCTPYKTYpbI

eght

MHdpopMaunoHHbIe CUCTEMbI NEPCOHAaNbHbIX AAaHHbIX.
CoBOKyNHOCTb MH(pOpMaumK, coaepxallencsa B 6asax gaHHbIX,
n obecneunsaroLLnx eé obpaboTKy C NCNOSb30BaHMEM
NH(OPMALIMOHHBIX TEXHOIOTUIA N TEXHUYECKUX CPEACTB

Knactep

OTkasoycTonymBas apxmtektypa yHkUnoHana MawnHbl

MawwuHa

ABTOHOMHbIN MacLTabupyemMblin MOAYNbHbIA NPOrpaMMHO-
annapaTHbIn komnnekc (nsgenue ¢ kogom OKI[ 26.14.20.160
N3 peecTpa pagnoanekTpoHHOW npoaykumm MuHnpomMmTopra
P®), pewatoimin oyHKUMOHANbHY0 3agady XpaHeHus,
00paboTkM 1 nepegaym gaHHbIX COrNacHoO
npeaycTaHOBMNEHHOMY CUCTEMHO-NpuknagHomy MO n
NpeAoCTaBnaAlLWLMA HeobxoauMble ANa 3aga4vn pecypchbl
BbIYUCNEHNN U XpPaHEHUS

Moaynb

®PYHKUMOHANBHO 3aBEPLUEHHbIV KOMMNIEKT
CKOHpUIrypnpoBaHHOro As1s1 BbINOSHEHUSA 3a4aHHbIX OYHKLWNA
annapaTHbIX W/WUny NPOorpaMmMHbIX KOMMOHEHTOB, annapaTHbIX
y3noB n nporpammHoro obecnevenus (MO), odopMNeHHbIN Kak
camocTosTeNnbHas eaMHuLa Npoaax co CBOMM Kogom (part
number) n ctoMmocTbio. ABNAETCA €AUHBIM U HEAENMNMbIM
anemMmeHTom cneumdukaummn. 3apernctpuposaH B EPPPT]

ocC

OnepaunoHHasi cuctema

MNAK

lNporpammMHo-annapaTHbIA KOMMMEKC

no

MporpammHoe obecnevyeHune

MNopcuctema

Nornyeckoe 06beAMHEHNE KOMMNOHEHTOB MO (PYHKLIMOHANbHOMY
MPU3HaKy, C Lienblo NosACHEeHNA cocTaBa 1 NPUHLUMNOB AeNCTBUA
NAK

cyp[

Cuctema ynpaeneHus 6azamy gaHHbIX

Y3en

BbluncnuTeneHbIn y3en (cepeep) nnu ceTeson ysen
(kommyTaTop) B coctaBe Moayns, B 3aBUCUMOCTU OT KOHTEKCTa
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1. NTIPEAUCIIOBUE

1.1 OnucaHue fOKYMeHTa

OT0T TexHU4eckmn 0630p AaeT KOHUENTyanbHbIN U apXUTEKTYPHbIN 0630pbl MawmnHbl 60nbLumnx
AaHHbIX Ckana” p MB[.T.

[lokyMeHT onucbiBaeT TO, Kak ONTUMWU3MPOBAHHbLIE MpPOrpamMMHO-annapaTHble KOMMIEKChl
OTBEYalOT COBPEMEHHbIM Bbl30oBaM, W dokycupyetcas Ha MawuHe 6onblKMX [aHHbIX
Ckana”p MbA.T.

1.2 AyauTtopus

OTa GpoLtopa npegHasHayeHa ans coTpyaHMKoB koMnaHum Ckana’* p, napTHEPOB 1 3aka34ymnKos,
nepeq KOTOpPbIMM CTaBATCA 3adayn pa3paboTku, 3aKynku, ynpaBneHuss Unu akcnnyaTtauum
MawwuHbl 6onblumnx gaHHbix Ckana’ p MBA.T.

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

Ceskutechb ¢ komaHgon Ckana’ p no anekTpoHHon noute MBD8@skala-r.ru.

71331
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2. BBEAEHUE

MawwuHa 6onbwnx aaHHbIx Ckana”p MBA.T — 310 nporpammMHo-annapaTHbI KOMMSEKC Ans
06paboTKM M XpaHEeHUs AaHHbIX, pa3paboTaHHbIN N5 NOCTPOEHMS BbICOKOMPOM3BOANUTENBbHbBIX
pewweHnn Ha 6ase peangeHTHon CYB[] Picodata. MNAK ob6beauHsaeT annapaTHyto nnatdopmy u
onTummnanpoBaHHoe [0, 4yTo noseonseT pabotatb ¢ 6GonbwMMKM 06bEMaMu AaHHbIX BbicTpee,
HagéXHee U C MeHbLUMMK 3aTpaTamu.

[MpenmyLuecTBa

= [lpopaboTaHHast MHTerpauusi annapaTHoro 1 NPOrpaMMHOro 06ecrneyYeHns CHKaeT
CTOMMOCTb 0BCMYXMBaHNSA U COKpaLLaeT pacxodbl HA CONPOBOXAEHME

= BO3MOXHOCTb MacLLUTabMpoBaHUS C yBENUYEHNEM EMKOCTM XpaHEHUS AaHHbIX OT 1 40
30 T6anT 6e3 nepeboes B paboTe

" PGSGDBI/IDOBaHVIe KPUTUYHbIX KOMIMOHEHTOB, yCTOIZ‘-II/IBbIe ceTeBble NPOTOKOJ1bl N 3aLnTa
OT NPOCTOEB AAOT BbICOKMNI YpPOBEHb HaOEXHOCTH

= Wcnonb3oBaHue coBpeMeHHbIXx NVMe-HakonuTenem n cTtormrabuTHbIX ceTemn
obecneynBaloT MrHOBEHHbIM OTKINWK AaXe NPW MUKOBbIX Harpy3kax

= [1AK BkrtoYéH B EQMHBIN peecTp pOCCUNCKON Paamo3aNIEKTPOHHON NPOaYKLMK U

ncnonb3yeT OTEYECTBEHHOE NporpammMmHoe obecneveHne n3 peectpa MuHuundgpoel PO,
4YTO NOATBEPXAAET €ro COOTBETCTBNE TPebOBaHNAM MMMOPTO3aMELLEHNSA

OcobeHHOCTN apXUTEKTYPDI

= [IporpammHas ocHoBa — CYB/[] Picodata c nogoepkon pe3anaeHTHbIX BblYUCIIEHUN,
CTPOrow cornacoBaHHOCTM AaHHbIX U 6Ge30nacHo cpeabl UCNONHEHUs Ha A3blke Rust

= [lpousBoguTenbHOCTL — coBpeMeHHble NVMe-HakonuTenu, ctormrabutHele cetu,
ONTUMMU3ALNS CTPYKTYPbI KNnacTtepa 4515 CHWKEHUS BpEMEHN OTKIMKa

= OTKa30yCTOMYNBOCTb — HAAEXHbIE KOMMMEKTYHLLMNE, YCTOMYMBbLIE CETEBBIE NMPOTOKONMbI,
pe3epBMpoBaHME B KaxaoM Moayne

= CerteBble nHTEpPdENChl — BblicOKOCKopocTHOM Ethernet (100 M6uTt/c) ana nogknoyeHns
K BHELLHUM CUCTEMAM

=  MOHWTOPVHT 1 ynpaBneHne — BCTPOEHHbIE CPEACTBA KOHTPONSA COCTOSIHUA
obopynosanus u N0, cuctema pe3epBHOro KONMMPOBaHNA

O6nacTtu npumeHeHus MNMAK
= O6paboTka 1 aHanuTNKa 6ONbLUNX MacCCUBOB AaHHbIX B pearibHOM BPEMEHM
= CepBucobl ¢ BbicOkumMu SLA
= Cwuctembl, TpebyloLme MmaclwTabmpoBaHms Npy pocTe Harpysku

= [poekTbl ¢ TPEGOBAHUAMYM MO UMNOPTO3AMELLEHNIO U MHGPOPMaLMOHHON B6e3onacHocTH
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3. OTIIMMUTENbHbIE YEPTDI

Pe3ngeHTHaa obpaboTka «ropssvmx» OaHHbIX

HagéxHbIn NCTOYHUK AaHHbIX Ha nnatdopme Picodata: gonroBe4yHoOCTb,
rapaHTMpoBaHHOE BOCCTaHOBIIEHNE, peNnNuKaLms n CerMeHTupoBaHme

100 000 RPS Ha ogHom sigpe CPU (BHYTpeHHME TeCTbl)

CrabunbHocTb nNpu Bbicokon ytunusauun RAM (6onee 80%) Ha 3anuck u
napannenbHbIX YTEHUAX

EmkocTb: 1-30 T6anT (hakTUYEeCKOro XpaHeHWs JaHHbIX; CKaTue — MHOTOKPaTHBbI
NPUPOCT Nosie3Horo o6LeémMa

[Mpon3BoanTENBLHOCTL M MacLUTab

CbanaHcupoBaHHOE «Kene3o» U apXMTEKTYPHbIe ONTUMU3aunm
NVMe ans obpasos namsatu u WAL, cneunactporiku MO
O dekTnBHLIE anropuTMbl 63Kana n BOCCTAaHOBNEHUS

"opusoHTanbHOe macwTabupoBaHue 6e3 NpocToes

HafnéXHoCTb N 0TKa30yCTONYNBOCTb

OTKa30yCTOVIHMBaﬂ nnachopma M NpoBepeHHble KOMMIEKTYOLWne
Pe3epB|/|pOBaH|/|e KPUTUYHbIX Y3J10B Ha YPOBHE «XKele3a»

BbicTpoe BoccTaHoBreHWe npu c6osx

CoxpaHHOCTb U KOHTPOMb AOCTyna

ACID-TpaH3akuum

CUHXPOHHas/aCMHXPOHHAas pennnkaums nokansHO U Ha yaanéHHbIX y3nax
Eannbin WAL ons uenocTHOCTH

ACL-mogenb pasrpaHndeHuns gocrtyna

HenpepbiBHbIE NONHbIE BaKanb! U XypHanbl

Yno6cTBO MCNonb3oBaHUA

SQL gunanekT cxox ¢ PostgreSQL
Bo3aMOXHOCTb MCNonb3oBaHMsA ANg kelmpoBaHusa ¢ SQL ananektom Ha ocHose Redis

HeorpaHnyeHHbI pocT Npom3BoauTENbHOCTM U 06bEMa xpaHeHusa OLTP CYB[
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bBbiCcTpbI 1 Be3onacHbIn 3anyck
= OnTMmanbHble KOHUIrypaumm NOATBEPKAEHBI TECTAMMU
" ABTOMGTVI3VIpOBaHHoe paseéprlBaHme WCKITIOYaeT YenoBe4YecKum d)aKTOp

= CTaHaapTM3npoBaHHbIe NpoLeaypbl pa3BepThiBaHUS rapaHTUPYIOT 3asiBMNEHHbIA YPOBEHb
NPOV3BOAUTENBHOCTM

HenpepbIBHbIN KOHTPOIIb
= MoHUTOpPUHI NnaTtdopMbl 1 060pyaoBaHNS
" I'Ipe,uHaCTpoeHHble noporosbie 3Ha4YeHUA

= OnoBeLleHNS N0 HECKOSbKMM KaHanam

YHpaBneHme n aaMUHUCTPUpOBaHUNE
= [lpegycTaHOBMNEHHbIE UHCTPYMEHTbI ynpaBrnennss MawmuHomn
= CoxpaHeHbl Bce cTaHAapTHble MexaHu3Mbl Picodata

= PekomeHaaummn nNo KIo4eBbLIM onepaunam

SKCI'IJ'IyaTaLI,l/IH n cepBuncC
=  EAWHBIA CEPBUCHBLIN LEHTP N egMHasl OTBETCTBEHHOCTb
= OnepaTtvBHbIE UCNPABMEHNS U pekoMeHaauun
= [lacnopT MawuHbI B KOMMMEKTE

= OO0y4eHne kKoMaHabl 3akasyvka

OKOHOMMKA
= JlnueHsum Picodata yxe B coctaBe NMAK
= CxaTble CpOK/ BBOAA B 3KCMryaTaLuio
=  Tonbko HEOGXOAUMbIE KOMMOHEHTbI

= MwuHuManbHble 3aTpaTtbl Ha KOMMNNEKCHYH NoAAEPXKY
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4. NOATBEPXXAOEHHAA BE3OINACHOCTb

MawwuHa O6onbwux paHHbix Ckana”p MBA.T noctaBnsfetcs € cepTMULMPOBAHHON
OC AnbTt 8 CIN (ceptndmkatr CTIK 3866 ot 10.08.2018, gencrteyet go 10.08.2028).

OC MOXeT NpUMeHATLCS ANsA 3aluTbl UHOpPMaL MK B:

3HaYNMbIX OO BbEKTAX KPUTUYECKON MHPOPMALMOHHON MHAPACTPYKTYPbl 1 KaTeropum
B rocyAapCTBEHHbIX MHPOPMaLMOHHbBIX cucTemax 1 knacca 3almwEHHOCTU

aBTOMAaTM3MPOBAHHbIX CUCTEMAX YNpaBneHNs Npon3BOACTBEHHbIMU U
TeXHonorm4ecknumm npoueccamm 1 knacca 3awuEHHOCTH

VIH(*)OpMaLl,I/IOHHbIX cucremax nepcoHasrbHbIX AaHHbIX MpU HeO6XOD,I/IMOCTI/I
obecneyeHus 1 YPOBHA 3aLUMLLIEHHOCTH nepcoHalnbHbIX OaHHbIX

MHPOPMALIMOHHbBIX cMcTeMax obLLEero nNonb3oBaHus 2 knacca

OC COOTBETCTBYET Tpe6OBaHVI$IM cnegyrmx HOopMaTMBHbLIX JOKYMEHTOB.

«TpeboBaHusa 6e3onacHOCTM MHpopMaLmMKM K onepaunoHHbiM cuctemamy (PCTIK
Poccun, 2016) n «Mpodunb 3awwmtel onepaumoHHbIX cuctem Tnna A 4 knacca 3awmThbl.
NT.OC.A4.M3» (PCTIK Poccun, 2017) no 4 knaccy 3awuTsl

«TpeboBaHusa No 6e3onacHOCTN NHGOPMaLUKN K cpeacTBaM koHTenHepusaunm» (PCTIOK
Poccun, 2022, npukas Ne 118) no 4 knaccy 3awmThbl

«TpeboBaHusa no 6esonacHOCTN MHOpMaumnun K cpeactesam suptyanusauum» (PCTOK
Poccun, 2022, npukas Ne 187) no 4 knaccy 3awmThbl

«TpeboBaHusa No 6e3onacHOCTN NHGOPMaLUK, yCTaHaBNMBaOLLME YPOBHN A0OBEPUS K
CpeAcTBaM TEXHMYECKOM 3alnTbl MHOpMaLmm n cpegcteam obecneveHns
6esonacHocTM MHopmaunoHHbIX TexHonornny (PCTIK Poccum, 2020, npukas Ne 76)
no 4 ypoBH0 JOBepUs

MawwuHa 6onbwmnx aaHHbIX Ckana” p MB.T ucnone3yet ceptuduumnposaHHyto CYB
Picodata Grid (Ceptudukatr PCTIK 4017 o1 03.03.2025, gencreyet go 03.03.2030).

CYB/[] moxeT NnpuMeHATLCA ANs 3alnTbl MHGOpMaLnn B:

rocyaapCTBEHHbIX MHPOPMALMOHHBLIX cucTeMax 1 knacca 3almLEHHOCTH
MHPOPMAaLIMOHHBIX CUCTEMAX NepCcoHarbHbIX AaHHbIX 1 YPOBHS 3aLMLLEHHOCTH
3HaYNMbIX OO bEKTAX KPUTUYECKOWN MHPOPMALMOHHON MHAPACTPYKTYPbl 1 kKaTeropun

aBTOMaTMU3MPOBAaHHbLIX CUCTEMAX yrNpaBneHnsa Npon3BoACTBEHHBIMU U
TEXHOMOrM4YeckMmm npoueccamm 1 Knacca 3alnEHHOCTH

MHPOPMALIMOHHbIX cMcTeMax 2 Knacca obLero nonb3oBaHus

CYB/[ cooTBeTCcTBYET TPEOOBAHMIO CNeayOLWMX HOPMATUBHbIX JOKYMEHTOB:

«TpeboBaHusa no 6e3onacHOCTN NHOPMaLUKN K cucTtemMam ynpasrneHusa 6azamum
AaHHbIX» (PCTIK Poceun, 2023, npukas Ne64) — no 4 knaccy 3awuThbl
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lMpomecmuposaHa coeMecmuMocmb C HalOXeHHbIMU cpedcmeamu
3awumsl

CeptudmumnposaHHasi cuctema eguHon ayteHtudmnkaumm Avanpost FAM (ceptudmkat PCTIK
4492 ot 13.12.2021, pevnicteyeT go 13.12.2026) cooTBeTCTBYET AOKYMEHTY « TpeboBaHus no
6e3onacHOCTM MHOpMaLnK, yCTaHaBnMBaroLwme ypoBHM OBEPUS K CpeacTBaM TEXHUYECKON
3awmTbl MHpopMaumn 1 cpeacTeam obecneveHnss 6e3onacHOCTU MHPOPMALIMOHHBIX
TexHonoruny» (PCTIK Poccun, 2020, nprkas Ne 76) no 4 ypoBHIO JOBEPUS.

CeptudmumnpoBaHHoe aHTMBMpYycHoe cpedcTBo 3awmntbl Kaspersky Endpoint Security onsa
Linux (ceptncomkar ®CTIK 2534 ot 27.12.2011, pencteyet o 27.12.2025) coorseTcTBYET
AOKYMEHTaM:

= «TpeboBaHusa no 6e3onacHOCTN NHGOPMaLMK, yCTaHaBNMBaOLLME YPOBHU A0OBEPUS K
cpencTBaM TEXHUYECKON 3awmnThl MHGOPMaLMKN 1 cpeacTBam obecneyeHms
6e3onacHocT nHopmaunoHHbIX TexHonornny (PCTIK Poccun, 2020) — no 2 ypoBHIO
AoBepus

= «TpeboBaHusa K cpeactBaMm aHTUBMpPYCcHon 3awmuTbl» (PCTIK Poccuu, 2012)

= «[lMpodunb 3aWwmTbl CPEacTB aHTUBMPYCHOW 3aLmThl TMNa b 2 knacca 3awuTol.
NT.CAB3.62.13» (PCT3IK Poccun, 2012)

= «[lMpodunb 3almTbl CPEACTB aHTMBMPYCHOWN 3alUmMTbl TUNa B BTOPOro knacca 3aluthl.
NT.CAB3.B2.IM3» (PCTIK Poccum, 2012)

= «[lMpodunb 3almnTbl CPEACTB aHTMBMPYCHOM 3alumMTbl TMNa [T BTOpOro knacca 3almTbi»

CepTudpmumnpoaHHoe cpenctso gosepeHHon 3arpy3km K «Cobonb» Bepcua 4 noarsepxaaeT
cooTBeTCTBME TPpeboBaHMAM PYKOBOAALLMX OOKYMEHTOB K CpeAcTBaM LOBEPEHHOWN 3arpysku, a
Tawkke 2 YpPOBHIO [OBEpUSI CPeACTB TEXHMYECKOM 3awuTbl ©e3onacHoCcTM u obecneyeHus
6e30nacHOCTN MHAOOPMALMOHHBIX TEXHOMOMMIN N BO3MOXHOCTb ucnornbs3oBanns B UCINOH go Y31
BKNtoumnTensHo, B N'MC go 1 knacca 3awmiieHHocTn BkntoumtensHo n B 3OKN oo 1 kateropum
BKIIOYUTENBHO.
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5. MIPUHUUMNbI CO3AAHUNA MALWUUHBLI MBA.T

MawwuHa 6onbwux AaHHbix Ckana’p MBO.T — nporpamMHO-annapaTtHbI KOMMMEeKC Ans
pasmMelleHust n paboTbl C AaHHLIMKM B onepaTuBHou namsTu. B ocHose MAK nexuT Picodata.
ApXxuTeKTypa 1 coctTaB KOMNOHEHTOB M3HavyarbHO OPUEHTUPOBAHbI HA KOHKPETHYIO peanunsaumio
pesvaeHTHon (In-Memory) CYB[l, 4to o06ecneuvnBaeT npeackasyeMble XapaKTepUCTUKM
NPOM3BOANTENBHOCTU, MacLUTabMpoBaHMA U OTKA30yCTONYMBOCTH.

TpagMunoHHbIN nogxon K KpynHoMacwTabHbiM pensumoHHeiM CYB[ gns 3agay OLTP
ONupaeTCsl Ha BepTUKanbHOe MaclTabupoBaHue W OAWMH aKTUBHbLIA BblYUCIIUTENbHBLIN y3en
(ocTtanbHble — ansa pesepsupoBaHns). MNMpu pocte 06bEMa XpaHeHNs 3TO BEAET K HENTMHEVNHOMY
YCMOXHEHNIO TpaH3akuunm mn pocTty 3agepxek. [Nepexon k [MAK, cnpoektnpoBaHHOMY nof
KOHKPETHYIO TpaH3akumoHHyto CYB[l, 4acTM4yHO CHMMaEeT OrpaHW4YeHusi, HO He pellaeT
pyHOaMeHTanbHyo Npobnemy BepTUKanbHOro NoToskKa.

KomnnekcHbI noaxoa K KpynHomacwwtabHbiM penaumonHeiM CYB/] Ha 6a3e MawmnHbl 60nbLumx
AaHHbIX Ckana”p MBA.T, uyto ucnone3dyetca anda 3agad OLTP, peanu3yeT WMHOW MPUHUMN:
ropu3oHTanbHoOe MacwTabupoBaHMe 3a CYET pacnpedeneHusl Harpyskm Mexgy aKTUBHbIMU
3aK3eMnnspamMu Knactepa u XxpaHeHust paboyen YacTu OaHHbIX B onepaTMBHOW NaMsaTh UNu Ha
NoKanbHbIX HAKOMUTENSIX, B 3aBUCMMOCTM OT TpeOOBaHUS K NPON3BOAUTESNIBHOCTU.

5.1 OcHOBbIHE NMPUHLUNbI

Pennukauns n OTKa30yCTOl7IL-IVIBOCTb

MHCTaHCbl 00beguHATCS B pennMKaceTbl C OOQHOM aKTUBHOWM W OOHOW/HECKONbKUMM
pe3epBHbIMKU pennukamin. [Npn oTkase akTUBHON PENNUKM pe3epBHasi aBTOMaTUYECKN NpUHNMaeT
ponb akTnBHon. KoadbpmumeHT pennukaummn 3agaetcs rnobanbHo, obecneunBas Tpebyemblii
BGanaHc mexxay NpoM3BOANTENBHOCTBIO M OTKa30yCTONYNBOCTLIO.

KoopanHaums 3anpocos

Mpn BbINONHEHUN pacnpegenédHoro SQL nwbon y3en moxeT 6paTtb Ha cebsa ponb
KoopAuHaTopa 3anpoca: y3en pasbuBaeT nnaH, pacchiiaeT 4acTu Ha COOTBETCTBYHOLUME
BakeTbl/pennukaceTbl N0 RPC un arpernpyeT pesynbTaTt. OTO0 AUHaAMMYeckas posib 3anpoca, a He
OTAenbHbIN TUN y3na.

NHTEpPKOHHEKT N MacwTabupoBaHme

BHyTpuknactepHasa ceTb (MHTepKoHHeKT) — 100 éut/c. MNoaaepxunsatoTca kKoHpurypaumm ot 3
A0 125 BblMMCAUTENbHBIX Y3M0B, YTO MO3BOMSET XpaHWTb B ornepaTMBHOW namaTn Gonee
100 T6anT gaHHbIX B 3aBUCUMOCTM OT KONMMYECTBA PENNUK; MacluTabrpoBaHme BbINoNnHseTcs 6e3
OCTaHOBKM CEPBMCOB.

[lepcucteHTHOCTL IN-Memory

[laHHble B NaMsATM NepCUCTEHTHbI 3a c4éT WAL 1 nepmoanyeckmx CHAMKOB; 45151 NONb30oBaTens
XypHanuMpoBaHMe npo3payHo. 3To obecneyvmBaeT CTPOryld KOHCUCTEHTHOCTb M ObiCTpoe
BoccTaHoBrneHve (RPO/RTO 3agatotcs nonutukamm).

5.2 OcHoBbI pe3naeHTHbIX CYB[

TpagnumoHHble CYB[ onTumuanpoBaHbl Nog XpaHeHue [OaHHbIX Ha 3SHEeProHe3aBUCUMbIX
ONOYHBIX HOCUTENAX — >KECTKMX [OWCKAX W TBEpAOTEmNbHbIX Hakonutensix. W xoTa oHu
pa3paboTaHbl C Y4ETOM TpeboBaHUM 06paboTKM TpaH3aKuuKn, onepaunmn BCTaBki, OOHOBMEHNS,
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yacTunyHon Bblbopkn B aTnx CYB[] ocTatoTcsa BecbMa MeaneHHbIMU 13-3a He0BX0ANMOCTU YacTon
n oyonvpyowen CUHXPOHN3aLmMm ¢ YCTPOMCTBOM NOCTOAHHOIO XpPaHEeHWS.

3ameTHOro pocrta nNpoOuM3BOAMTENBHOCTM MOXHO [OCTMYb, PasMecTuB  TpPaOULMOHHYHO
penaAunoHHyo 6a3y AaHHbIX HEMOCPEACTBEHHO B onepaTuBHOM namaTtu. U psag Kommepveckmx
CYB[, B Tom uucne Oracle Database, IBM DB2, Microsoft SQL Server, gonyckaioT Takue
BapuaHTbl NPUMEHEHNSI.

Eweé G6onbwmnin adhdekT AoCTUraeTcst 3a CHET 0TKasa OT UCMOSb30BaHUS PENSIUMOHHBLIX CTPYKTYP
N CHWXeHnsa TpeboBaHU K COrnacoBaHHOCTU AaHHbIX: pe3naeHTHble NoSQL-CYB[ knaccos
«KMKOY — 3HA4YeHMe» K «CeMencTBO  CTonbuoB»  MO3BOMSAT  AOCTUMb  BbICOKOW
nNpou3BOANTENBHOCTU Grarogaps ropusoHTanbHOMY MacliTabupoBaHUIO B TakMX YCNOBUSX.
HepenaunoHHble arperatHble Mogenu AaHHbIX 4aoT BO3MOXHOCTb pa3faensTb 6a3bl 4aHHbIX Ha
CerMeHTbl Mo opmanbHOMY MPU3HAKY, HanNpuMep, 3HAYEHMIO X3W-(OYHKUUK OT KIoua, U
CerMeHTbl, Oyayun B HEpensuuoHHbIX YCNoBMAX (AaKTUYECKM HEe3aBUCUMbIMW, MOTyT
ynpaBnATbCa OTAeNbHbIMM 3k3emnnapamu CYB/L, pacnonaraeMbiMy Ha pasnnyHbIX annapaTHbIX
yanax. CHwkeHne TpeboBaHMM K COrMacoBaHHOCTW MO3BOMSET COXPaHATb YPOBEHb
NpoOn3BOANTENBHOCTU Ha YpPOBHE ONU3KOM K TOMY, Kak ecnvm Obl 6asa gaHHbIX He Obina
pacnpeaeneHa no ceTn N He codepkana pennvk AaHHbIX, Nofarasicb Ha «COrnacoBaHHOCTb B
KOHEYHOM CYETE», Korga paHo WUivM NO34HO ANs OTAENbHO B3ATOW 3anmMcu cuctema npuaeTt B
COrnacoBaHHOE COCTOsIHUE.

Mcnonb3oBaHne pacnpenenéHHOM CXeMbl MO3BOMSET AOCTUYMb HEe TOSIbKO FOPU3OHTarbHOM
mMacwTabnpyemocT 1 3aMeTHOro pocta NpoM3BOAUTENBHOCTU Npu Ao6aBNeHMN HOBbIX Y30B,
HO M YBENUYUTb YCTOMYMBOCTb CUCTEMbI MYTEM HanM4YMs HECKOSbKMX KOMWA AaHHbIX. Kak
cnegcTeme — noTepsi OTAENbHOMO y3na u Aaxe rpynnbl y3510B — He NPUBOAUT K NOTepe AaHHbIX,
X0Ts 06Las Npon3BOAUTENBHOCTb NPU 3TOM MOXET YMEHbLUUTHCS.

Pe3npeHTHble TEeXHONMOrMKU YCKOPAT AOCTYN K AaHHbIM U UX 06paboTky. Tak, TpagnumoHHas
CYB[] BblaepxvBaeT Harpysky OO0 Mapbl AECATKOB TbICSM 3anpocOB B CEKyHAY, pe3naeHTHas
CYB[ Ha aHanornyHom obopyaoBaHun cnocobHa obpabaTbiBaTb COTHU ThICAY 3anpocoB 3a
TO X€ BpeMS.

CYbBL Picodata, nsHayanbHo paspaboTtaHHas kak pe3mgeHTHas NoSQL-CYB[ knacca «knoy —
3HayeHue», YCMewHO MNPUMEHSIETCS B KayeCcTBe pacnpedenéHHbIX Kawewn, Ans CepBMCOB
MeTadaHHbIX, opraHn3auumn 6pokepoB coobleHun. MpumeHnTb €€ B kKayecTBe ocHOBHoN CYB[]
AN cucteM, Tpebyowmx CTPOron CornacoBaHHOCTU, NO3BOMAOT A0PabOTKM, BbIMNOMHEHHbIE B
Picodata — 6narogapst UM cuctema NpPOYHO 3aHMMAET MECTO B Krnacce, 0603Ha4YaeMoM Kak
«NewSQL», coegmHasa cBOMCTBA ropu3oHTalNbHOW MacuTabupyeMocTun, OTKa30yCTOMYMBOCTU U
CBEpPXBbICOKOV npoussoauTenbHocTn 13 mmpa NoSQL n obecneunBasd makcumarnbHO CTporue
TpaH3aKUMOHHble TpeboBaHWs, KOTOpble paHee yAOBMNETBOPSANCH TOMbKO B KMAaCCUYEeCKMX
pensaumoHHbix CYB[.

OGecneyeHne cTporom cornacoBaHHOCTM, peanu3aums Raft-koHceHyca, nogaepxka A3bIKOB
3anpocoB SQL mn GraphQL, a Takke cepBep NpuioXeHUn Ha s3bikax Rust, BCTPOEHHbIN B
Picodata n obecneumsatoLmmn NpsaMon AoCTyn KO pe3anaeHTHon 6ase, no3BonsAT paboTaTth C HEN
KaK C MOMHOLEHHbIM TPaH3aKUMOHHbIM peLleHeM KOPNopaTUBHOIO YPOBHS, obnaaarowmm npm
3TOM cBonCTBaMM ropu3oHTanbHON MacwTabnpyemocTn " CBEpPXBbICOKOW
NPOM3BOANTENBHOCTBIO, YHAcneaoBaHHbIM OT pacnpenenénHbix pe3ngeHTHbix NoSQL-cuctem.
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6. COCTAB MALUUHDI

Hwxe npuBeaeHbl TEPMUHbI, UCNOMb3yeMble Ans komnnektaunm MawmHbl 60NbWNX AaHHbIX
Ckana”p Mb[.T.

MawwuHa — 370 Habop annapaTHOro u nporpammHoro obecnedveHus B suae Mogynewn Ckana’ p,
COeQIMHEHHbIX BMecTe Ansa obecneyeHns onpefeneHHoro metoga 06paboTKM AaHHBIX WK
npegocrtaeneHnsa NT-cepBncoB € 3aaHHbIMN XapaKTEPUCTUKAMMU.

Mopacucrtema — nornyeckoe obbegMHEHME KOMMOHEHTOB MO OYHKLMOHANBbHOMY MPU3HAaKY, C
Lenbto NoscHeHNa cocTtaBa U npuHumnoB genctana MNMAK.

Moaynb — 9T0 eaumHuua noctaBkM MawuH, BbINOMHAWOLWAS onpegeneHHble yHKUUN B
COOTBETCTBMU C €€ HasHavyeHneM. Mopaynb sBNsieTCAa eauHbIM UM He4eNUMbIM 3NEMEHTOM
cneundukaumm n cogepxmt Habop annapatHbixX y3nos u M0O.

Y3en — 3T0 aneMeHT, BbINOMHSAOLWMIA onpeeneHHyto 3aaady B coctase Moayns.

KoMnnekTbl NOCTaBKu

MawwuHbl 6onbwmnx aaHHbIX Ckana” p MBA.T noctaBnaoTcsa B BUAE PyHKUMOHAMBHO MNOSMHOMO
Habopa Moagynen Ckana’p v KOMNIIEKTYOTCA B COOTBETCTBUMN C MOKa3aTENSIMU Ha3HAYeHWs,
nonyyeHHoiMM oT 3akasumka. MawwuHa Bkno4vaeT B cebsi 6a30Bbii KOMMNEKT M B cryvae
HeobXoaNMMOCTN [OMNOMHAETCS KOMMIIEKTOM MoAynen paclimpeHns u/vnm cneumanbHbIMK
MOAYISIMU.

basoBbli koMnnekt — 310 Habop Mopynen Ckana’p, MMHMManNbHO-HEOOXOOUMbIA ONS
PYHKLMOHMPOBAHWSI BCEX NOACUCTEM, 06ecneymBaloLLnX BbIMOMHEHNE OCHOBHOIO (hyHKLMOHana
MawwuHbI.

Komnnekt mogynen pacwupeHus — 310 Habop Mogynen Ckana’ p, NO3BONAIOWWNNA, YBENNYNTD
NPOM3BOANTENBHOCTb, O6BEM XpaHeHUs U NOPTOBYD EMKOCTb. Kpome Toro, MOXHO AobaBuTb
cneunansHole Moaynu Ckana’ p, No3sonsoLmne pacumputb oyHKUMOHanNbHOCTb MAK.

6.1 [lMopgcucremsbl

OyHKUMM  MawmnHbl 6onblwimnx paHHbix Ckana”p MBO.T nornyeckn o6beguHEHbl B
nogcucTembl. Yactb nogcnctem obecneumBatoT OCHOBHOM OYHKUMOHAM 1 BCerga BKITHOYEHbI B
MawuHy, a 4YacTb — QONONHUTENBHLIN PYHKUMOHAN 1 MoryT ObiTb ob6aBneHbl No TpeboBaHUo
3akasuuka.

OcHoBHOM YHKUMOHAN — 3TO MWHMMAarbHbIN Habop noacucTem, Heobxoaumbix MawmHe
6onblKnx gaHHbix Ckana”p MBA.T ansa BoINONHEHWs 3a4a4 NPSIMOTO Ha3HAYEHWS.

JdononHutenbHbIn  (PyHKUMOHAN — Habop noacuctem wu3 Mogynen, obecneymBaroLLmnX
pacwmpeHune oyHkumn MawmHbl 6onbwimnx gaHHbix Ckana” p MBA.T.
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6.1.1 MNopcuctema obecneyvyeHus 6a3oBbix cepBucoB u CeteBas nogcucrtema

Moacuctema obecneyeHnss ©as30BbIX CEPBUCOB OTBEYAET 3a MOHUTOPWUHI W ynpaBneHue
annapaTHbIMX 1 NPOrpamMMHbIMK KOMNOHEHTaMy MalwumnHbI 6onbwnx gaHHbIx Ckana” p MB[.T.
B Heé BKktoveHbl BbluUCnUTENbHbIE y3nbl BasoBoro mogynsa (cMm. n. 6.2.1), Ha KOTOPbIX
npegycraHosneHo cepsucHoe 1O Ckana’p FeHom u Ckana”p BusuoH, BbinonHstoLlee
cnegywowme pyHkuuu:

cbop, xpaHeHne n oTobpakeHne AaHHbIX Ha NaHensaX MOHUTOPUHra
= ynpasneHune annapaTHbIMW KOMMOHEHTaMN

= ynpasneHue nonb3oBaTensamMm u aytTeHTuumkaums (onumoHansHo)
*  HacTpoWka NporpaMMHbIX KOMNOHEHTOB

*  HaCTpOWKa MHTerpaumm co cTopoHHum O

" KOHTPOI1b U ynpaslrieHne o4yepeaamm nogcuctembl NOTOKOBOW O6pa6OTKI/1 OaHHbIX

ApxuTekTypa nogcucteMbl obecrnedeHnss 6a3oBbIX CEPBUCOB 06ECNEYNBAET OTKA30YCTONYMBBLIN
pexum paboTbl.

CeTeBasg noacuctema BbINOSHAET (PYHKUUIN OpraHn3auumn ceTeBON CBA3AHHOCTU MeXdy BCEMU
BblMUCANTENBHBIMW y3ramu, BXxoaswmmm B coctaB MawwuHbl 6onblunx pgaHHbIX Ckana’p
MB[.T, v npeacraBnseT cobon Habop CEeTEBLIX Y3IOB, KOTOPbIE OPraHM3yloT U30STIMPOBAHHbIE
BbICOKOCKOPOCTHbIE CETHU:

= BHYTpeHHero B3anmogencTeus (25 unm 100 ount/c) — ona opraHmMsaumm GbICTPOro
OYHKUMOHMPOBAHUA MeXay BceMn koMmnoHeHTamn MAK

=  BHewHero goctyna (25 unu 100 éuT/c) — Anga opraHmMsaumm 4ocTtyna K gaHHbIM, YTO
XPaHATCA Ha y3nax, BXOASALWMX B COCTaB NOACUCTEMbI aHanMTU4eckom obpaboTkm
JaHHbIX

= ynpasneHus (1 6ut/c) — ona opraHnsauun nepegady cepBUCHON MHOPMaLMK C
BbIYMCIIMTENBHbIX Y3I10B, BXOAALMUX B COCTaB NOACUCTEMbI aHanMTnyeckon obpaboTku
AaHHbIX, Ha BblMUCNUTENbHBIE Y3Mbl, BXOASLLME B COCTaB nogcuctembl obecrneveHuns
0a30BbIX CEPBMCOB

CrtapToBbI KOMMNMEKT CETEBbIX Y3M0B Bcerga pasmellaerca B bazosom moayne (cm. n. 6.2.1).
6.1.2 lMopcucrtema pe3naeHTHON 0OpPaboOTKN 6ONbLINX AAHHbIX

OcHoBHas nogcuctema, obecneumnBatrowasd paboTy OCHOBHOroO yHkumoHanbHo 1O. B aton
noacuctemMe xpaHaTcsa n obpabaTbiBalOTCA AaHHbIE B ONepaTUBHON NaMATU UMK Ha NOKarbHbIX
Hakonutensix, B 3aBmcumoctn ot koHdurypauum MNMAK. CkopocTb 06paboTkm AaHHbLIX XpaHUMbIX
B MOAYNSX, BXOAALUMX B MOACUCTEMY, MOXET OTNUYaTbCH B 3aBUCMMOCTU OT SLA.

Moacuctema peanunsyetcs Mogynem pe3naeHTHON o6paboTku (CMm. n. 6.2.2).
6.1.3 MNMopacuctema pe3epBHOro KONMPOBaHUA

BkntoyaeT oguH wmnu Heckonbko Mopgynen pesepBHOro konupoBaHuMA (cM. n. 6.2.3), B
3aBUCMMOCTM OT 06BbEMA AaHHbIX, NoASIeXaLlMX XpaHEeHMIO B BUAE Konui. B ocHoBe nogcnctembl
nexut MO, paboTatowee no npotokony NFS.
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6.1.4 lNopcuctema ynpaBneHuUs AaHHbIMU

OTBeyvaeT 3a opraHuW3auuto COBMECTHOM paboTbl C AaHHbIMW, WHTErpauuio MeTagaHHbIX W3
pasnuMyHbIX cucTem 06paboTKM M aHanmm3a OaHHblX, @ Takke NpegoCcTaBnsieT BO3MOXHOCTU
Mmoucka OaHHbIX U COBMECTHOW paboTbl C MeTadaHHbIMW, BEAEHWs KOprnopaTuBHOro GusHec-
rnoccapuvs 1 ero TeCHOM MHTerpaumu ¢ katanorom gaHHbix. B ocHoBe nogcuctembl nexut 10O
Arenadata Catalog.

Moacucrtema peanusyetca Mogynem ynpaBneHUsA AaHHbIMU (CM. Nn. 6.2.4).
6.1.5 lNopcucrtema npeobpasoBaHUsA AaHHbIX

Coctout n3 Moaynen npeobpasoBaHMA AaHHbIX (CM. M. 6.2.5), koTopble HeobxoaMmbl Ans
CO3[aHus aHanNUTUYECKNX NNaTgopM, a Takke A8 UHTerpaumnu, Boirpy3ku 1 o06paboTkm aHHbIX
n3 nobblX WUCTOYHUKOB. FBNSETCA OCHOBOW NS BbICTpamBaHUA M opkecTpauun ETL/ELT-
npoLeccoB.

6.2 Moaynu
6.2.1 BbasoBbi MOoAaynb

HaseaHue B EgMHOM peecTpe poccuinckon pagmoanekTpoHHon npogykunm — CKAJIA-P BasoBblii
moaynb. ObecneunBaeT yHKUMOHMPOBaHME NodcucTeMbl obecneveHns 6a3oBbIX CEPBUCOB U
CeTeBOW MNoACUCTEMBI.

HasHaueHune
= ObecneveHne ceTeBON CBA3AHHOCTN MEXAY KOMMOHEHTaMM
= OpraHunsaums BblgeneHHom ceTn ynpasneHns MawmHown
= OpraHunsauus Noaknio4YeHns Kk ceTn 3akasymka

= WcnonHeHne OyHKUNA MOHUTOPUHra U ynpasreHns KOMnoHeHTamu MalwmnHbl

= [1Ba BbIYUCITUTESNbHbIX Y351a MOHUTOPUWHIa U permctpaumm, KoTopble 06beaUHEHDbI B
3epKarbHbI KnacTep U UCMONb3YTCA NS CnyXebHbIX PyHKLNIA

= [1Ba ceTeBbix y3na 25/100 6uT/c ansa opraHnsaumm BHyTPEHHETO CETEBOMO
B3aMMOeNCTBUA

= [1Ba ceTeBbix y3na 25/100 6GuT/c ona opraHM3auum ceTn BHELIHEro JocTyna
(onuunoHanbHo)

= CeteBow y3en 1 [GuT/c ons opraHusaumm paboThbl CETH ynpaBreHus, Takke MoXeT BbITb
BbINOSIHEH B OTKA30YCTONYMBOM UCMNOSTHEHN

= [1Ba ceTteBbix y3na 100 GuT/c Ansa opraHnsauum arperauumm, B cnyyae gobaesneHus
BHYTPEHHUX NOPTOB B KPYMHbIX KOHurypaumsax MNAK (onumoHansHo)
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OTKa30ycTOMYMBOCTb ODecneveHa

Pe3epB|/|pOBaH|/|eM BbIHUCITUTENbHbIX Y3I10B, OTBE4YakoWnX 3a MOHUTOPUHT U
ynpasiieHne KOMNoOHeEHTaMu MawwuHbI

TexHonorven RAID ansa HakonuTernemn Bbl4UCIIUTENBHBIX Y3r10B

PesepBupoBaHnem ceteBbix KOMMYyTaTopoB (06beanHeHne ceTeBbix y3noB B MLAG-
napy)

MprMeHsieMoe nporpammMHoe obecreyeHune

6.2.2

Ckana” p BusunoH

Ckana”p NeHom

OC AnbT 8 CIM

CepsucHoe IO, Bxoasuee B coctas Arenadata Cluster Manager (ADCM)

MO ana ynpasneHus nornb3oBaTenamMu n ayteHTudunkaumen (onumMoHansHo)

Moaynb pe3anaeHTHOM 06paboTKn

HassaHue B EQMHOM peecTpe pocCUnCcKon pagmoanekTpoHHon npoaykumm — CKAJTA-P Moaynb
pe3vaeHTHon obpaboTtkn. ObecneymBaeT (YHKUMOHMPOBAHME MOACUCTEMbI PE3VUAEHTHOWM
00paboTkm GonbLUMX AAHHbIX.

HasHauyeHune

Y3nbl

O6pa60TKa N XpaHeHne gaHHbIX B OI'IepaTI/IBHOIZ namMmAaTn ¢ BO3MOXHOCTbIO
rOPU3OHTAarbHOro MaCLLITa6I/1pOBaHI/1$|

O6paboTka 1 XpaHEHUsI AaHHbIX HA NTOKaNbHbIX HAKOMUTENSAX C BO3MOXHOCTbIO
rOpU3oHTanbHOro MacLiTabrpoBaHusi

BbinonHeHne 3anpocoB n pacnpe,u,enéHHble Bbl4YNCNEHNA

B coctaB MOD,yJ'IFI BXOOAT BblMUCIIUTESbHbIE Y3Ilbl, pacnpep,enéHHble no 3 Tunam Harpy3Kku:

TMN 1 — BbICOKONPOM3BOAMNTENbHbINA, HEOOX0AUMBIV A51s PpaboThl HA BbICOKUX Harpy3kax
TMN 2 — Hambonee cbanaHcMpoBaHHbIN, MO3BONSAOLWMNA XPaHUTb BonbLle AaHHbIX

TMN 3 — NO3BONALWMNA XPaHUTb GonbLUnn 06beM MHOPMALMKN HA NOKaNbHbIX
HakonuTenax

19 n3 31



MawwuHa 6onbunx gaHHbIX Ckana” p MBA.T. TexHn4yeckun o630p

OTKa3oycToM4MBOCTb 0becneveHa
= XpaHeHneMm aHHbIX MMHUMYM Ha 2 BbIMUCNUTENbHBIX y3nax
= TexHonornen RAID gna HakonutTenewm BbIMUCIUTENbHbLIX Y3108

= PesepBupoOBaHNEM CETEBLIX KOMMYTATOPOB (06beanHeHne ceTesblx y3nos B MLAG-
napy)

[MpuMeHsieMoe nporpammMHoe obecrneyeHune

= Picodata

= OCAnbT8CI
6.2.3 Moaynb pe3epBHOro KonMpoBaHusi

HassaHue B EQnHOM peecTtpe poccunckon pagmoanekTpoHHon npogykumm — CKAJTA-P Moaynb
pe3epBHOro konupoBaHusa. ObGecneudnBaeT QYHKUMOHMPOBAHME MOACUCTEMbI PE3EPBHOrO
KONMpoBaHus.

HasHauyeHune
= Pe3epBVIPOBaHI/I$I M BOCCTaAHOBJ1EHUA OAaHHbIX

= XpaHeHue pe3epBHbIX KON

Y3anbl

B coctaB Moaynsa BXOAuMT OAWH BbIMUCIIMTEMBHLIN y3en, obecneyvBalOWUn XpaHeHue Ao
94 T6anT gaHHbIX. XpaHeHue ocyllecTBnsieTca Ha HakonuTenax NL-SAS

OTKa3oycToM4MBOCTL 0ObecneyeHa
= TexHonorven RAID anga HakonuTenemn BbIYNCIIUTENBHbIX Y3MN0B

= PesepBupoBaHnem ceTeBbix KOMMYTaToOpoB (06beanHeHne ceTeBbix y3nos B MLAG-
napy)

[MpumeHsieMoe nporpaMmMHoe obecrnevyeHune

CeteBaga pannosaa cuctema (NFS) — pacnpegeneHHas cannoBass cuctema, Kotopas
obecne4ynBaeT NoNb3oBaTeNsIM 4OCTYN K harinam, pacnonoXXeHHbIM Ha BbIYUCNINTENbHbIX y3nax.

6.2.4 CneuvanuM3vpoBaHHbIN MOAYNb (ANA ynpasneHusi AaHHbIMU)

HassaHne B EguHOM peecTpe poOCCUCKOM paguoanekTpoHHon npoaykumm — CKAJA-P
CneumnanuanpoBaHHbIi Moaynb. ObecnednBaeT OYHKUNMOHUPOBAHWE NOACUCTEMbI YNpaBrieHns
AaHHbIMKM (CM. N. 6.1.4). UHTepderic ocHoBHOro goyHkumnoHaneHoro MO Moayns npegoctaBnsaet
AOCTYN K Katanory metagaHHbIX, BusHec-rnoccapuio, NoUcKy, NpouInpoBaHuIo U NpoBepke
KayecTBa KOPNoOpaTUBHbIX AAHHbIX.
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HasHauyeHune
*  WHTerpauumn metagaHHbIX N3 pasnnyHbIX cMctem obpaboTku
= AHanmsa AOaHHbIX, NMONCKAa OaHHbIX, COBMeCTHOIZ pa6OTbI C MmeTagaHHbIMU

= BepneHusa KopnopaTtnBHOro 6I/13HeC-FJ'IOCCGDI/IFI n ero nHterpauunm ¢ Katasiorom gaHHbIX

Y3anbl

B coctas MO,D,yJ'IFI BXOOUT HE MeHee OBYX BblHUCITUTENbHbIX Y3J/10B

OTKa30ycTOMYMBOCTb ODecneveHa
= Pe3epBupoBaH/ueM BbIYUCIUTENBbHbIX Y3M0B
= TexHonornen RAID gna Hakonutenew BbIMUCIUTENbHbLIX Y3108

= Pes3epBMpOBaHNEM CETEBLIX KOMMYTATOPOB (06beanHeHne ceTeBbix y3nos B MLAG-
napy)

[MpumeHsiemoe nporpamMmHoe obecneveHne
= Arenadata Catalog (ADC)

= OCAnbT8CI
6.2.5 CneuuanusanpoBaHHbIM MOAYSb (ANA 3a4a4y Nnpeobpa3oBaHUA AaHHbIX)

HassaHne B EguHOM peecTpe pOCCUACKOM pagnoanekTpoHHon npoaykumm — CKAJA-P
CneunanuanpoBaHHbIN MOAynb. ObecneumBaeTt YHKLMOHMPOBaHNE NnoaACUCTEMbI
npeobpas3oBaHus AaHHbIX (CM. n. 6.1.5).

HasHaueHune

|/|CI'IOJ'Ib3yeTCF| aona peweHna 3agad, CBA3aHHbIX C I/IHTeraLl,I/IeIZ OaHHbIX, MNOCTPOEHUA U
HanoJIHEHUA XpaHUInLL U BUTPUH OAHHbIX.

Y3nbl

B 3aBucumoctn ot moandukaumm, Mogynb MoOXeT COCTOATb M3 2X UNK 3% BblYUCAUTENBHbIX
Y310B.

OTKa3oycToMYMBOCTb obecneveHa
= Pe3epBupoBaHMeM BbIMUCTIUTESNbHBIX Y3110B
= TexHonornen RAID anga HakonuTenemn BbIYNCIIMTENBHbIX Y310B

= Pe3epBupoBaHneM ceTeBbIX KOMMyTaTOpoB (06beanHeHne ceteBbix y3nos B MLAG-
napy)

MprMeHsieMoe nporpammMHoe obecrnedyeHune

= [1O gnsa ynpaenenusa ETL-npoueccamu

21un3 31



MawwuHa 6onbunx gaHHbIX Ckana” p MBA.T. TexHn4yeckun o630p

7. CNEUND®UYHDBIE YEPTDI

MpoektupoBaHne w©n peanun3auma MawuHbl 6Gonbwux AaHHbix Ckana“p MBA.T
OCYLLECTBIIANMUCH C YY4ETOM psiga BblIOpaHHbIX NPUOPUTETOB, OKa3biBaOLMX HENOCPeaCTBEHHOE
BNUSIHNE HAa (PYHKLUMNOHANbHbBIE N 3KCNITyaTaunOHHbIE MOKa3aTenu.

PasmelleHne aaHHbIX B onepaTUBHOM NamMsATM U MUHMMU3ALUUS BBOAA-
BbiBOJA

= Ob6ecneunBaeT MakCMMasnbHO BO3MOXXHYIO MPOnN3BOONTENTbHOCTb NOACUCTEMbI XpaHEeHUA

= [loBblwaeT npon3BoANTENIbHOCTb, TaK KaK AaHHble XPaHATCA B TOW e NamsiTh, YTO U1
ncnosnHAaemMble nporpaMmmMHblie npouenypbl

= [loBbllaeT HAaOEXHOCTb pa60TbI MawwuHblI, NOTOMY YTO UCKNKO4YaeTCA BIIMAHNE OTKa30B
HakonuTenewn Ha 6a3y OaHHbIX

[MporpammHoO-onpenensemsli NPUOPUTET  MNOBLILLEHHOW YCTOWNYUBOCTMU
peLLUEeHNs U NOBbILLEHHON NMPOU3BOAUTENTBHOCTU

MpropnTeT NOBLILEHHOW YCTONYNBOCTH:
= [apaHTus1 COXpPaHHOCTU AaHHbIX Npu NobbIX 0TKasax

= B cnyyae c6os cuctema npoporkaet pabotatb 6e3 CHWKEeHWs NPOU3BOAUTENBHOCTH,
NPOCTOS UNM NOTEPU AaHHbIX (BO3MOXHA KpaTKOBpPEMEHHas 3afdepxka Ha nepuog
HasHayeHus NnaTgopmMon Apyron pensivkm B Ka4ecTBe MacTepa BMECTO Bblllellen 13
CTPOSi — HECKOSbKO MUKPOCEKYHA)

MpvopnTET NPON3BOAUTENBHOCTY:

= CHwmKeHne BpeMeHn OTKNK1Ka 3a c4eT 6onbluero pacnapannienmBaHus

Bbibop annapaTtHOro pelleHust ons peanu3aunmn npoLeccoB BbIYUCIIEHNS U
XpaHeHus

= Ob6ecneunBaet MakCMMyMm npoun3BOoAUTENIbBHOCTU, TaK KaK HEeT noTepb Ha cpeay
BUpTyanusauunn n npo4vme notepu ceegeHbl K MUHUMYMY

= [loBblwaeT HaAéXHOCTb MaluMHbI, NOTOMY YTO HET AOMOMHUTENBHOrO MPOrPaMMHOIO
YPOBHSI

I'Ip|/||v|eHeH|/|e BblCOKOHG,EI,é)KHOFO n nNpon3soanTesibHOro O60py,£l,OBaHVIFI B
Ka4vyecTBe I'IJ'IaT(*)OprI and paaMmeweHnAa KOMNOHEHTOB peLleHNA

= (Ob6ecneuymBaeT HapgéxHocTtb  MalunHbI n cTabunbHo BbICOKUN YPOBEHb
NPOM3BOANTESNBHOCTU 3a CHET UCMONb30BaHUSA KOMMOHEHTOB, NPOBEPEHHbLIX BPEMEHEM

= CHwXaeT CTOMMOCTb COMPOBOXAEHMS 3a CYET OOCTYNHOCTU 3MeMEeHTOB, TpebyroLimx
3aMeHbl Npu BbIXOAE U3 CTPOS

Bbi6op MO ¢ OTKpLITbIM KOOOM M OTEYECTBEHHbIX pa3paboTok
= [loBblWaET NPON3BOANTENBHOCTL 3a CHET AopaboTku MO cunammn Ckana’ p 1 napTHEPOB

= [loBblwaeT Hagé&xHocTb MalKnHbI, Tak Kak CHUXEHbI PUCKM HEOQOCTYNHOCTU NOAAOEPXKKN

= CHWxXaeT 3aBUCMMOCTb OT MMMNOPTHbIX Npouasoautenen MO
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8. TAPAHTUPOBAHHOE KAHYECTBO U MNOJIHAA
FTOTOBHOCTbL K MPOMBILUNEHHOW SKCIMJTYATALUA

KauecTBeHHble nokasatenu MawmnHbl 6onblumnx gaHHbix Ckana” p MBA.T o6ecneunBatoTcs eé
COOTBETCTBMEM MPOBEPEHHOMY CTaHAAPTHOMY BapuaHTy, COONI0AEHNEM YCTAHOBIIEHHBIX HOPM
n TpeboBaHuMn no opMUpoBaHMO, peanunsaumen padboT BbICOKOKBANMMULMPOBAHHLIMMU
creumannucTamMmm Ha Bcex aTanax XXU3HeHHOro uumkna.

Mpoun3eoacTeo 1 cbopka: 6e3 KOMNPOMNCCOB

Mcnonb3yoTcs ToNbko NpoBepeHHble KOMMIEKTYoLWme, 0ToGpaHHble Mo peanbHble
Harpysku

Bce koMnoHeHTLI cobmparoTcs CTPOro Nno perfiaMmeHTy, B COOTBETCTBUN C YTBEPXKAEHHOWN
CXEMOW pa3meLleHns

PasséprlsaHme nporpamMmmMmHoOro obecnevyeHus u nepsn4vHasd HaCTpOIZKa
BbIMNOJIHAIOTCA aBTOMaTU3NPOBAHO, YTOObI UCKIHOYNTL «PY4YHbIE» OLLMOKK

Bce MalumHbl nepen oTrpy3Kkon NpoxoasTt PyHKUMOHANbHOE TECTUPOBAHMNE N NPOBEPKY
Ha Hanuune N3BeCTHbIX YA3BUMOCTEN

OTKNOHeHMA OT TUNoBoro pewweHns MawnHbl 6onbwnx gaHHbIX Ckana”p MBA.T
NCKITHOYEHDI

I'Iepeuaqa B 3KCM1yatauunto: BCE roTOBO K pa60Te

MawmwuHa noctaBnsieTca B NOSIHOM FOTOBHOCTU K pa60Te — roTOBa K 3KcnnyaTtauunn
Cpasy nocne nogkni4eHnd K ceTn 3akasuuka

B komnnekT BXoasT: macnopT usaenusi u ceptudmrkaTt NoaaEPXKKW, NMOMHbIN nakeT
AOKYMEHTaLun Aris NPOXOXAEHUS aTTecTauuii U corrnacoBaHun, obyveHve
cneumanucToB 3akasyuka (no 3anpocy)

Mo 3anpocy nposoguTcs obyvyeHne pabote ¢ MawmMHON 60MnbLUNX JaHHbIX
Ckana”p MBA.T ona cneunanucToB 3akas4vnka

TexHu4yeckas nogaep’kKka. oT npon3BoanTen , bes nocpegHnKoB

Mogaepxka BXoauT B NocTaeky (Mo ymonyaHuio — 1 rog, ontumansHo — 3 unn 5 ner)

[oCTynHbl NakeTbl TEXHNYECKOW NOAAEPKKN 9%5 unu 24x7, B 3aBMCUMOCTM OT
KPUTUYHOCTM cuUCTEMbI 3akasymka

MepBas 1 BTopas NUHUK NOSAEPXKKM HEMOCPEACTBEHHO OT NPOU3BOANTENSA UMK
cepTnnunpoBaHHOro napTHEpa

B cnoxHbIX cuTyauuax B paboTy NOAKMYATCA apXMTEKTOPBI U pa3paboTymkn camom
MawwuHbl — 3-9 nuHna nogaepxkn B Poccun, 6e3 ackanauumn 3a pydex
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COI'IpOBO)K,EI,eHl/Ie n pa3suUTne rnoa 3agadun Ou3Heca
Mo 3anpocy BO3MOXHO:

= annapaTHOe paclMpeHne n MoLepHN3aums

" TOpM3OHTaNbHOE U BEpTUKanbHOe MaclTabmpoBaHme

= apantauna MawwuHbl nog NpodubHbIe Harpy3Kku

Bce popaboTkuM BbINOMHAKTCA C ydacTMeM TeX, KTO MpoekTMpoBan M co3gaBan MaiwwuHy
6onblKnx gaHHbiXx Ckana”p MB[LO.T, 4TO CHWXaeT puckM N obecrneynBaeT CTabUNbHOCTL B
aKcnnyaTtaumm.
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9. PEAKUUA MALLUNHBI HA BO3MOXHbBIE OTKA3bI

OTKa3sbl, CBsI3aHHbIE CO CTaHAapTHbIMK anemeHTamu Ckana*p MB.T

B MawwuHe 6onblmx aaHHbIX Ckana” p MBA.T o6ecneyeHa 0Tka3oyCTONYMBOCTb €€ OCHOBHbIX
3M1EMEHTOB M NPOLECCOB, B TOM YNCIE:

= y3noB (AyGnMpoBaHMe NPoLEeCcCopoB, NCTOYHNKOB NUTaHUA 1 Op.)
= noacuctembl Beoga-sbisoga (RAID)
= CeTu BHYTPEHHEero B3aumoaencTauns (QyénmpoBaHue ceTeBbIX MHTEPdENCOB)

=  CUCTEMbl Pe3epBHOr0 KONMMPOBaHUS

OTkasbl nepe4vncrnieHHblXx J3J1eMeHTOB OTpa6aTbIBa}OTCFI CTaHOAapTHbIMMX anroputMammn B
COOTBETCTBUN C I'IpOI/I3BeD,éHHbIMI/I HaCTDOIZKaMVI. JIlobon eaMHWYHBIN OTKa3 He MOBMUSET Ha
AOOCTYNHOCTb CUCTEMbI B UeJNioM, XOTA MO KOHKPETHOMY CepBUCY BO3MOXHO HebonbLloe
CHMXeHune npon3BoaANTENIbHOCTU. Mocne yCTpaHeHuna HeuncnpaBHOCTU ncxogHas
npon3BoanNTENIbHOCTb MawunHbI Takke BOCCTaHaBNMBAETCS.

OTKa3sbl, CBsI3aHHbIE C y3rnamm Knacrtepa

Ina obecneyeHns 6ecnepeboMHOCTM AOCTyNa U COXPaHHOCTU AaHHbIX B PeLUeHnn peanv3oBaH
MHOrOY310BOW KnacTep, COCTOsILWMI N3 Habopa cermeHToB (Habopos pennuk). B pamkax kaxxgoro
CerMeHTaMm OAVH M3 Y3roB BbINOMHAET PYHKUMIO MacTep-cepBepa B[ ¢ BO3MOXHOCTbIO YTEHMS
N 3anncu AaHHbIX, OCTanbHble — OYHKLUMIO PENSIUKM C BO3MOXXHOCTbLIO YTEHUS.

B cnyyae oTtkasa nwoboro ysna knactepa, UCMOMHSKOWEro pofb MacTepa, nnatgopma B
aBTOMAaTMYECKOM PEXMME Ha3Ha4vyaeT Ha 3Ty Porib OAMH M3 Y3I0B C PENSIMKOW, M3MEHSAET 06LLyI0
CTPYKTYpY Kractepa (YMEHbLUMB Ha OOHY PEnfnKy COOTBETCTBYHOLLMIN CErMEHT) U NpoaormkaeT
oTpaboTky 3anpocoB B OB6HOBMNEHHOW KoHdUrypauun. B cnyyae oTkasa yana C pensimkon —
nepeknioveHne He TpebyeTcH, BbINOMHAETCA TOMbKO aKkTyanusauus KOHurypaumm knacrepa.
[na nonb3oBaTernen TakMe 0Tkasbl OCTAKTCHA HE3AMETHBIMU, 3a UCKITIOYEHNEM MOTEHLMANBHOTO
NOBbILLEHNSA BPEMEHN OTKIMKA B NEPUOLbI MUKOBLIX Harpy3okK.

Mocne 3aBepleHnss 06CNyXMBaHNSA UNN YCTPAHEHUSA NPUYMHBI OTKa3a 1 BOCCTAHOBEHMS y3na
pasMeLleHHble B CerMeHTe AaHHble OyayT CKONMPOBaHbl HA HEero cpeacTBamu nNnatopMbl U
npounsBedeHo NepekoHUrypmpoBaHue knacrepa (gobasneHume ysna B CErMeHT).

B cnyyae nonHoro oTkasa Bcex Y3noB  CerMeHta nnatgopma  npousseneT
NnepekoHMUrypMpoBaHme krnactepa nytemM BblAeneHus non AaHHble 3TOr0 CEerMeHTa y3noB 13
APYrMX CErMEHTOB UMM MyTEM BKIIOYEHUS OaHHbIX CermMeHTa B ApYyro cermeHT. MNpu aTOM
nocreaytllee BOCCTAHOBIEHME AaHHbIX CErMEeHTa OCYLLIECTBIISAETCS M3 aKTyarnbHOW pe3epBHOM
KOMWMU.

KOHKpeTHbIi  anropuTM  pearMpoBaHUA Knactepa onpegendetcs 3aka3dvkoMm B xode
dopMmnpoBaHMS peLleHns Ha nNnatopMe U MOXET ObiTb CKOPPEKTUPOBAH B MPOU3BOSIbHLIN
MOMEHT BPEMEHMN.

[eTanbHbli NopsgoK obecnedeHnst OTKA30yCTOMYMBOCTWM KnacTepa M pekoMeHZauuu no
AENCTBUAM NpY ero agMUHUCTPMPOBAHUUN B TOM UINIU MHOW KOHKPETHOM CUTYaLMU C KOHKPETHBIM
ak3emnnsapom MawwuHbl 6onbwmnx AaHHbIX Ckana”p MBO.T mMoryT 6bITb NpegocTaBreHbl No
3anpocy.
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10. BAPUATUBHOCTb PELLUEHUA

ckana’p ﬂ cKana’p m cKkana’p m

Ckana”p MBA.T K-1 Ckana”p MB[.T K-2 Ckana”p MBA.T K-3

PucyHok 2. Bapuanmsi nocmasku MB. T (npumepbi)

Tabnuya 1. Tunossie Komnekmsl nocmasku MawuHbsl 6onbuwiux 0aHHbIX Ckanap MBL. T

KonunyecTtBo cekumm (CToek)

O6uwee 3HepronoTpebneHne no 15 kBt no 120 kBt no 15 kBt
OHepronoTpebneHne Ha CTOVKY no 7,5 kBt no 7,5 kBt no 15 kBt
KonuyectBo  cepBepoB -  y3NnoB 16 128 16

BbIYMCNEHNSA N XpaHEeHUA
Konuyectso In-Memory nnatdgopm 1 1 1

Obwmn obvém BO, To6ant (npwu Jo 6 no 30 Jo 6
MUHMMYM OBYX PENMKax Ha OAWH Wwapa)

O6bEM XpaHEeHUs1 CMCTEMbI pe3epBHOro 0o 180 no 1440 0o 180
konuposaHus (CPK), Teant
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11. TPEBOBAHUA K PASMELLEHUIO MALLUUHBI

MawwuHa G6onbwmx AaHHbiXx Ckana’p MBA.T npeacrtaBnsiet cobow KOMMMEKT y3noB Ans
pa3sMelleHnst B CePBEPHbIA MOHTaXHbIN wkad 19”7, Bbicota 42U n bonblue, ¢ AanbHeWLLEenk
BO3MOXHOCTbI MOAYNbHOW paclumpsaeMocTn oo 14 cToek.

MoHTaxHbIV WKad (CTorka) MOXeT BbITb MOCTaBMNeHa Kak onuus.

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

PacuetHas noTpebnsemas MowHOCTb LWkada (3agaetca napametpamu LIOL 3akasuuka)
onpeaendeT TOMNOSIOMMIO pasmeLlleHns moaynen u yanos B ctorkax LUOO v yunteiBaeTca npu
pacyete MawunHbl. OT 3TOro 3aBMCUT KONMWYECTBO [LOMOMHUTENIBHOIO KOMMYTaUMOHHOIO
obopynoBaHus B coctaBe MalunHBbI.

B mecte YCTAaHOBKWU OOJTKHbI ObITb npeaoycmMmoTpeHbl COOTBETCTBYHOLLME MOLLHOCTM NO OTBOAY
Tenna.

[ns noakntoveHns K iokanbHON ceTn 3akasymka Heobxoaum pesepBupoBaHHbIA kaHan 4o 4x100
Gigabit Ethernet unn go 8x10/25 Gigabit Ethernet. Tpebyembie TpaHcuBepbl onpenenstoTcs Ha
aTane hopmupoBaHns cneundukaummn MawmHbI.

Mpn pasBépTbiBaHMM OyayT BbINOMHEHbI HACTPOMKW CETEBbIX agpecoB B COOTBETCTBUM CO
CTPYKTYypon ceTn 3akasumka. 3aka3umk [OOSKEeH npefocTaBuTb Heobxoaumble AaHHble B
COOTBETCTBMM C HOMEHKIATYypOn KOMMOHEHTOB MawunHbl 6onbinx AaHHbIX Ckana” p MB[.T.

B ceTu 3akasunka QOMKHbI ObITb HaCTpOEeHbl COOTBETCTBYHOLLIME MapLLUPYThl U NpaBa Aoctyna.

[lanbHeliwme MeponpuaTMs Mo BBOAY B 3KCMNyaTaumio OCyLLecTBRSTCA 3aka3ynmkom MyTéMm
HaCTPOMNKM NPUKIaAHbIX NPOrPaMMHbIX CUCTEM.
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12. TEXHUYECKAA NOAOAEPXKA

MoctaBka MawwmH 6onbwmnx AaHHbIX Ckana” p MBA.T ocywiectBnseTcs ¢ npeaBapuTenbHbIMK
cbopkon, TecTMpoBaHMEM W HacTpPoWKoM obopyaoBaHMs cornacHo TpeboBaHuAM 3akasuuka.
KauecTBeHHass nopggepxka obecneunmBaeTcs eAuMHbIMKM  CTaHA4apTaMu FapaHTURHOrO W
NOCTrapaHTUMHOIO TEXHNYECKOro 0BCNYXMBaHWS:

" nakeTt ycnyr no TEXHMUYECKOMN nogaepxke Ha I'IepBbIIZ roq BKIO4YEeH B NOCTaBKy

= 3aka3uuk MoxeT BblbupaTb nakeT 9x5 nnu 24x7 (BapnaHT ANA KOMMNIEKCOB
KpUTUYeCckon YHKLUMOHANbHOCTH)

= CPOK HayanbHO NpPMoBpeTaeMon TEXHUYECKON NOaAEPXKKM MOXKET BbITb yBENNYEH
[0 3-X 1 5-1 neT, Takke JOCTYNHA NPOOHraumsl NoaaepXKKu

CocTtaB TUMOBbLIX MaKeTOB YCNyr Mo TexHuveckon nopaepxke MawuH GonblUMX [aHHbIX
Ckana” p MB[.T npeacrasneH B Tabnuue 2.

Tabnuya 2. lNakemsl ycriya no mexHudeckol nodoepxke

MakeTt Maket
«9%5» «24%T7»

«Pexnm npegoctaenenus ycnyr 9x5» (B paboyee
Bpems no pabounm gHam)

«Pexum npegoctaBneHus ycnyr 24x7»
(KpyrnocyTo4Ho)

MpepocTaBneHne gocTyna K CUCTEME permcTpauum
3anpocoB/vHUMaeHToB Service Desk

MpepnocTtaBneHne gocTyna k 6ase 3HaHUN
no npogyktam Ckana’p

lNpenocTtaBneHne oGHOBNEHUI NNLEH3NOHHOrO 1O
Ckana’p

AnarHocTtuka, aHanu3 n yctpaHeHve npobnem
B paboTe komnnekca Ckana’*p, Bkntovas:

= yCTpaHeHue annapaTHbIX HEUCMNPaBHOCTEWN

= TexHu4yeckoe conposoxaeHue MO
KoHcynbTauumn no pabote komnnekca Ckana’p + +
«3awmTta KoHUaeHUManbHoM MHdopMaUnn»
(HencnpaBHble HOCUTENWN MHGOPMaLUN He Onums Onuusa

BO3BpaLLaoTcs 3aKasz4ymkom)

3ameHa 1 peMoHT 060pyA0BaHWS MO MECTY YCTAHOBKM + +
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Maket Maket

«9%5» «24%7T»

HocTaBka 060pyD,OBaHVIF| Ha 3aMeHy 3a cHeT

+ +
npounsBoanTens
PacwupeHHble napameTpbl 06CnyXnBaHus — +
BpemeHa pearnpoBaHus n oTknnka, He bonee:
30 MUHYT, 30 MUHYT,
Bpemsi peructpauumn obpatieHun paboune vachbl KpYrfiocyToO4HO
(9%5) (24%7)
B TeueHne B TeueHne
MoaknioveHne cneynanneTa K peLleHnio MHUMOEHTOB
N 1 paboyero yaca 1 vaca
KPUTUYHOIO N BbICOKOrO YPOBHEWN (9%5) (24x7)

MpuMeyaHne K cpokam peMoHTa 06opyaoBaHNS

Komnnekc MawmunHa 6onbuwmnx aaHHbix Ckana”p MBA.T apXuTekTypHO ABNAETCA YCTONYMBbLIM
K BbIXOQY M3 CTPOSA OTAENbHbIX KOMMOHEHTOB U Aaxe Y3roB, NO3TOMY HeT HeobxoanmocTu B
obecnevyeHnn JOPOrocTosALEro cepBmca CPOYHOr0 BOCCTaHOBMNEHMS 060pyaoBaHusA B TedeHne
CYyTOK M MeHee. B komnnekce npeaycMOTPEHO Kak MUWHUMYM [BOWHOE pe3epBupoBaHue
OCHOBHbIX KOMMOHEHTOB, MO3BONSAOLEE COXpPaHATb AaHHble U paboTOCNOCOBGHOCTL Aaxe npwu
BbIXOAE M3 CTPOSA HECKOSIbKMX ANCKOB U/Mnn cepBepoB (Y3roB).

29n3 31



MawwuHa 6onbunx gaHHbIX Ckana” p MBA.T. TexHn4yeckun o630p

13. NMUEH3UPOBAHME NO B COCTABE MOAYNEN

KomaHga Ckana’p akTMBHO 3aHMMaeTcd pasBuMTMEM MpPOrpamMMHbIX Mpoayktos MawwuH
6onbwux AaHHbIx Ckana’p MB[.8. HanpaBneHus pas3sutus OpMUPYIOTCS Ha OCHOBE
aHanusa MMpoBOro OrMbITa UCNOSb30BaHNSA CUCTEM NOAOBHOrO Kracca 1 noxenaHum 3aka3ynkos
N napTHepoB. HoBble dyHKUMM peanuaytoTca B dOpMe pernvsoB, KOTOpble MOTyT BbIXOAWUTb
HEeCKoIbKO pas B rog.

MporpammHoe obecneyeHune Arenadata Catalog nuueHanpyeTcst No KONUMYECTBY Nonb3oBaTenemn
C NpaBamMun agMUHUCTpAToOpa Unu mogepartopa.

MporpammHoe obecnevyeHne Ckana“p TeHom, Ckana“p BusnmoH nocraesnsieTca

NCKMOYNTENbHO B cocTaBe MawwmH CKana’\p n nuueH3npyeTca no MeTpukam KOMrJiekca B
COOTBETCTBUM C KOJTMHECTBOM CEPBEPHbIX Y3J10B.

13.1 NonuTtuka oo6HoBneHusa NO

KomaHga Ckana’p akTMBHO 3aHMMaeTCcs pa3BUTMEM COOCTBEHHbIX MPOrpamMMHbIX MPOAYKTOB.
HanpaBneHus pa3suTus OPMUPYIOTCA HA OCHOBE aHanu3a MMPOBOrO OMbiTa UCMOMb30BaHUA
cucteM nogobHOro Knacca W noxenaHunm 3akas3yumkoB W napTHepoB. HoBble  hyHKLMK
peanusytotca B popme penusoB. O6HoBReHna ana MawuH, Haxodawmxcs B aKCnnyaTauum,
NPOM3BOAATCH NO COrNacoBaHMIO C 3aKa34ymKoM.
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O KOMINAHUA

Ckanap — w™MogynbHas nnatdopmMa [Ansg MNOCTPOEHUS  BbICOKOHarpykeHHom WUT-
NHpacTpyKTypbl, NpoaykT Mpynnbl Rubytech.

MporpammHo-annapatHble komnnekcbl (MawwuHbl) Ckana’p Bbinyckatotces ¢ 2015 roga um
NPEACTaBMAT  LUMPOKMA  TEXHOSMOMMYECKMM CTeK AN MNOCTPOEHUS  OMHAMMUYECKMX
WHPACTPYKTYP W MHAPACTPYKTYp  YNpaBneHWss  LOaHHbIMW  BbICOKOHArpy>KEeHHbIX
NH(OPMALIMOHHBIX CUCTEM.

Mpoayktbl Ckana’p BKOYEHbl B PeecTp NpOMbIWIEHHOW MNPOAYKUUKM, MPOM3BELEHHOW Ha
Tepputopun Poccuinckon ®enepaumm, n B EANHBIA peecTp poccumncknx nporpamm ans 3BM u
B. CooTBeTCTBYET KPpUTEPUSIM OOBEPEHHOCTN N UCNONB30BAHMIO ANS 0O6BbEKTOB KPUTUYECKOWN
MHopmMaLmMoHHOM HG pacTpykTypbl (KAN).

MawwuHbl Ckana’'p sBNAOTCA CEPUIHO BbiMycKaeMbIMU NPeaHACTPOEHHLIMU KOMMIEKcamu,
KOTopble ObICTPO pa3BepTbIBAOTCA M BBOAATCA B 3KcnnyaTauuto. [nybokas WHTerpauus
TEXHUYECKUX CpeacTB U nporpaMmmMmHoro obecneyeHus B NMAK Ckana’p nossonsieT Mnonyy4ntb
pacLUMpPEHHbIE BO3MOXHOCTU M (OYHKLMOHANbHOCTb, KOTOPbIE HEAOCTYMHbI NMPU UCMONb30BaHNUM
OTAENbHbIX KOMMNOHEHTOB.

MoaynbHbln  nNpuHUMN  obecnedMBaeT WHTErpauuio  pasHOpPOAHbIX  KOMMNoHeHToB  WUT-
WHQPACTPYKTYpbl B eduHyto nnaTtdopmy npeanpuaTtnin, Kopnopaumin n BegomcTtB. EguHble
nogdepXkka W cepBucHoe OOCNyXuBaHWe AN BCeX MNpPOAyKTOB InvHenkn Ckana’p oT
npousBoanTenst obecneyvmBaloT onepaTMBHOE paspeLleHne MHUNOEHTOB Ha CTbIKe TEXHONOMUNA.

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