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MawwvHa 6onbwmnx agaHHbIX Ckana”p MB[A.C

NHdpopmauws, npeacTaBneHHas B [JOKYMEHTe, HOCUT  WCKIHOYMTENBHO
NHOPMAaLMOHHbIV XapakTep, SABMSETCS akTyanbHOW Ha AaTy pa3MeLLeHusl.

TexHuyeckne xapakTepuUcTUKK, NPUBEAEHHbIE B OKYMEHTE — CMpaBOYHbIE U HE MOTYT
CMY>XUTb OCHOBaHWEM AN NPETEH3UMA.

TexHnyeckne xapakTepuCTUKM MOryT OTnn4atbCa OT MpUBEAEHHbIX BCreacTeue
Moaudukaumm n3genun.

TexHuyeckne xapakTepuUCTUMKM M KOMMMEeKTauuss usgenuin MoryT OblTb M3MEHEHb
npousBoanTenemM 6e3 yBeoMNeHus.

[OKyMeHT He siBnsieTca nyonnyHom odoepTon U He COAEPXKUT Kaknx-nmbo obsisaTtenbcTs
000 «CKAJIA-P».
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MawwvHa 6onbwmnx agaHHbIX Ckana”p MB[A.C

BBEOEHUE

MawwuHa 6onbwux AaHHbIXx Ckana”p MBO.C — 3TO nporpamMmHO-annapaTHbIi KOMMEKC
(MAK), npegHasHa4YeHHbIN 4ns NOTOKOBOW 06paboTkm M Npeobpal3oBaHUsA AaHHbIX cpeacTBamm
npogykta Arenadata Streaming (nanee — AD.S), cosgaHHoro Ha ocHoBe Apache Kafka n NiFi,
N paclmpenHbin cnyxebHeim MO Ckanap ons ynpaBneHus 1 MOHUTOPUHIa KOMMekca.

MawwuHa 6onbwmnx gaHHbIX Ckana” p MB[.C nosbilaeT Npon3BoANTENBHOCTb U OTKa30yCTOM-
YMBOCTb, CHWXKAET 3aTpaThbl 3a CHET NpopaboTaHHOM MHTErpaumum annapaTtHoro U NPOrpaMmMHOro
obecneyeHuns, oNTMMM3aLMN anropuTMoOB ANst UCMOSb3yeMbIX TEXHONOMMA, LUMPOKOro NPUMEH-
eHUs MeToaoB obecnevyeHnsa HageXXHOCTU, KOMMIEKCHOCTU peLUeHus.

MawwuHa 6onblmnx aaHHbIX Ckana” p MB[.C — komnnekcHoe pelueHne, BKIlovatoLlee B cebs
mMacwTabupyemble y3nbl OnNs NPOBeAeHUs BbIYUCNEHUA N 0OpaboTKM [aHHbIX, CUCTEMY
pPEe3epBHOr0 KOMMPOBAHWSI, CBEPXCKOPOCTHYKD CETEBYHD Cpedy, CUCTEMY WHTENNEKTyanbHOro
yrnpaBneHus.

Bbicokas npon3BoanUTENIbHOCTb peleHnAa OoCcturaetcdA B TOM 4ucne npuMmeHeHnem
onTuMarlnbHbIX NO MNPOU3BOOUTENIBHOCTU  KOMMNEKTYLWNX, COBPEMEHHbLIX HakonuTenen
N ceTeBbIX NMPOTOKOJ10B.

OTkasoycTonumBoCcTb  obecneymBaeTcss  NPUMEHEHVWEM  HAOEXHbIX  KOMMMEKTYHLUNX
C pes3epBUPOBaAHUEM KPUTUYECKUX KOMMOHEHTOB, WCMOMb30BaHMEM YCTOMYMBBIX CETEBbIX
NPOTOKOMOB 1 cheunanuanposaHHon sepcun MO AD.S.

MawwuHa 6onbwmx aaHHbIX Ckana”p MBA.C cogepxut Bce HeobxoouMMmble 3MEMEHTbI NS
PYHKLMOHMPOBAHNST BbICOKOHArpPYy>Ke€HHOW CUCTEMbI MOTOKOBOW 06paboTkmM 1 npeobpasoBaHus
AaHHbIX. [logknoyeHne K BHELWHUM CEeTAM OCYLWECTBISIETCA C MOMOLLbK CTaHAApPTHOro
nHTepdemnca Ethernet.

Ckana’p MB[O.C npegnonaraeT WCNonb3oBaHWe KracTepusauum  Onst  MNoBbILUEHUS
OTKa30yCTOMYMBOCTM M NOBbILLEHWS NPOU3BOANTENBHOCTU 06paboTKN AAHHbIX.

B MawwuHe Ckana” p MB[.C peannsoBaHbl yHKLNN MOHUTOPUHIA COCTOSIHUS KaK annapaTHbIX,
TaK U NPOrpaMMHbIX KOMNOHEHTOB PELLEHUS], a Takke pacLunMpeHHble OYHKUUN ynpaBneHus.

Mpoaykumsa Ckana’p BknoveHa B EAMHBINA peecTp pOCCUMIACKOW padnoarieKTPOHHOM NPOAYKLUNN.

TexHnueckue cpeactea MawwmH n moaynen Ckana’ p BKOYEHbl B EANHBIN peecTp pOCCUNCKOMN
Paano3NEeKTPOHHON NPOAYKLMM.

MporpammHbie komnoHeHTbl MawwuH Ckana’p Bk4YeHbl B EOWHBLING peecTp pOCCUNCKMX
nporpamm Ans 3BM n 6a3 gaHHbIX.
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MawwvHa 6onbwmnx agaHHbIX Ckana”p MB[A.C

KPATKO O NOTOKOBOW OBEPABOTKE U
NMPEOBPA3OBAHUU O AHHbIX

NMOTOKOBASA OBPABOTKA

bpokep co00OWEHNIA — LUEeHTpanbHbIA KOMMOHEHT Ansi obecrneyvyeHust B3aUMOOEWNCTBUS
B coBpeMeHHon NT-apxuTektype — sBnsieTCA CBA3YHLWMUM WMHTErpaLMOHHbIM 3BEHOM MeXay
MHOXECTBOM Crnabo CBs3aHHbLIX CUCTEM M KOMMOHEHTOB M OCHOBHbIM CpPeaCTBOM peanusauum
MacLUTabHo 00paboTkM NOTOKOBLIX AaHHbLIX. [MpMMeHeHne OpokepoB COOOLLEHMIA NO3BONSAET
NOCTPOUTb MH(PPacTpykTypy 06paboTkM MOTOKOBBIX AaHHbIX C MNpPUMEHEHMEM LwabrnoHoB
«m3pgatenb  —  NOAMUCYMK» UM «ovepedb  cooOuieHui», obecrneunTb  HaLEXHOCTb
n 6ecnepebonHocTb paboTbl UT-cucTeMbl B LLENOM C y4ETOM BO3MOXHbIX COOEB 1 UIBMEHEHWIA BO
B3aMMOAENCTBYHOLLNX SfIEMEHTAX.

Apache Kafka — ocHOBHOM KOMMNOHEHT AD.S — ropu3oHTanbHO MaclTabupyemblii
nporpaMMHbIN Gpokep COOOLLEHUI, ABNAKOWNACA (hakTUYEeCKUM CTaHAapTOM B 3KOCUCTEME
Hadoop ans opraHu3aumn BbICOKOHALAEXHOro acUHXPOHHOro obmeHa coobLlieHuAMU Mexay
pasnuyHbiMn  cuctemamm 1M cnyxkbamn. CoobuieHusn, obpabaTbiBaemble B Kafka,
pacnpegenstoTcs no temam (topics), koTopble, B CBOK oO4epedb, pa3dbuTbl Ha pasgenb
(partitions), 1 xpaHaTca B Bpokepe ynopsigOYeHHbIMM B pamMKkax odHoro pasgena. Cucrembl-
npomnssogutTenu (producers) oTnpaBnsalOT cooOWEeHMs B onpegerneHHy Temy, a 6pokep
coolLeHnn pacnpegensieT nx no pasgenam m obecneynmBaeT OTKA30yCTOMYMBOE XpaHEHME.
Mpouecchl cuctem-noTpedutenn (consumers) UiTaroT cOOOLLEHNST U3 3adaHHOM TEMbI B NopsadKe
NX NOCTYNNeHus, 6poKkep AN Kakaoro NoTpedbuTens n KaXkaoro pasgena 3anomMmHaeT CMeLLeHne
(offset) — nocnegHee coobuwieHne, nonydeHHoe noTpebuTenem, 4YTO nNo3BonseT
npuvocTaHaBnNMBaTb M BO30OHOBNATL paboTy 6e3 notepu gaHHbIX. MNoTpebutenn moryt ObiTb
obbeanHeHbl B rpynnbl (Consumer groups), ANs KaXOooW M3 KOTOPbIX YCTaHaBNMBAETCS
ornpeaeneHHbln Habop pas3genoB TeMbl Takmm obpasom, YTobbl MacwTabupoBaTb MNONyyYeHue
COOOLLEHNN — HEeCKoNbko noTpebutenen nonyvart coobLLEeHMS TONMbKO U3 CBOUX pasaeros,
M HECKONbKUMW napanfnenbHbiMM Mpoueccamn MOXET BbluMTbIBAaTbCA BCHA oyepedb 6e3
6roKnMpoBOK N Ay6rMpoBaHus.

Kaxgbim ysen Kafka B knactepe HasbiBaetcss 6Gpokepom (broker), npu 3Ttom cucrtema
PYHKUMOHMPYET Kak eanHoe uernoe. OanH n3 6pokepoB aBTOMaTM4eCcku BolOMpaeTcs B kKa4ecTBe
ynpaenswwero (cluster controller), otBeyaa 3a agMuHUCTpaTUBHbIE onepauuun (Takue, Kak
pacnpeaeneHve pasgenos no 6pokepam 1 MOHUTOPUHT OTKa30B. [Inga Kaaoro pasgena cucrema
aBTOMaTMyeCKn onpegensieT Beaywun Opokep (leader), npu 3TOM BO3MOXHO YyKasaTb
KO3(pPUUMEHT pennukaumMm — Ha Kakoe KONMMYEeCTBO Y3M0B pPacrnpoCTpaHATb  Kaxaoe
cooOuleHne, n Takum obpasomMm perynupoBaTb YpPOBEHb OTKA30yCTOMYMBOCTM B 3aBMCUMOCTU
OT NONUTKKWN AN KaXAoro pasgena.

OgHo m3 TunoBbix npuMmeHeHun Kafka — B kadecTBe KOMMOHEHTa nepegadn CoobLLEeHW
B ETL-cuctemax, obecneuvBatolero BbICOKYHD MPOMYCKHYD CMOCOBHOCTb, pPaBHOMEPHYHO
HarpysKky 1 0TKa3oyCTOMYMBOCTb Ha 3Tanax U3BNEYEHUs 1 3arpy3Kku.
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MawwvHa 6onbwmnx agaHHbIX Ckana”p MB[A.C

NMPEOBPA3OBAHUE OAHHDbIX

[na aTanoB npeobpasoBaHnst 1 opraHu3daumm ETL-npoueccoB B uenom B akocucteme Hadoop
Hanbornbllee pacnpocTpaHeHrne nonydnn MHcTpymeHT Apache NiFi, Takke Bxogawun B naket
AD.S.

NiFi — ropmsoHTanbHO MacwTabupyemas cuctema, NHTErPUPYIOLLAscs NpakTUYeckn co BCEMM
pacnpoCTpaHeHHbIMU cucTeMamm 0B6paboTKM AaHHbIX, Hauny4dwmm obpasom pononHaemas
cuctemon Kafka kak cpeactBom nepegadm coobuwieHnn. MacwrabupyemocTtb NiFi nossonsiet
3aQencTBoBaTh BCO MOLLb coBpeMeHHbIX CYB[] n 6pokepa coobweHun Kafka n cokpawiatb OkHa
3arpy3ku 4O YPOBHEW, HEJOCTMXKMMbIX Ana ogHoy3noBbix ETL-cuctem. B 1o e Bpems paboTta
B KnacTepe AaeT OTKa30oyCTOMYMBOCTb, KOTOpasi B [OMOSIHEHWE K OTKa30yCTOMYMBOCTU
Ha ctopoHe Kafka, nossonser Hanagutb GecnepeboliHyo paboTy B yCNOBUSIX MHTEHCUBHOIO
npeobpasoBaHnsa 1 MaclITabHON 3arpy3kn OaHHbIX.

NiFi ocHalueH Beb6-nHTEpdEcoM, obecnevmBatoLM HACTPOKKY, BU3yanu3aumo U MOHUTOPUHT
NPOLIECCOB M3BMEYEHUs, 3arpy3km uU npeobpasoBaHMs OaHHbIX, YTO €ro BbIrOAHO OTnMYaeT
OT APYrMX NpOorpaMMHbIX CUCTEM AN OPKECTPOBKM onepaunin no obpaboTtke n nepeaave AaHHbIX,
npubnuxass ero no yaob6CTBY NPUMEHEHMS K JyYWMM KOMMEPYECKUM TUPaXKMPYyeMbIM
kopnopatmBHbIM ETL-cnctemam. MNpn atom, 6yayyun cBo6oAHLIM NporpamMmmMHbIM obecneyeHnem
M 4acTblo akocuctembl Hadoop, wu3HayanbHO co3gaBaeMblX AN cBepxXMacluTabHbIX
npumeHeHun, NiFi HamMHoro npegnoyvtTuTensHee GonblMHCTBA KOMMepyecknx ETL-cuctem gns
NPUMEHEHUST B YCIOBUSIX MHOroTepabanTHbIX 06beMOB 00paboTkM, OECATKOB U COTEH Y3510B
N MHOroobpasus 3a4encTBOBaHHbIX pa3Hoo6pasHbix coBpeMeHHbIx CYB[.

MaBHbIi  UcnONHUTENbHBLIM  KOMNOHEHT NiFi — koHTponnep notokoB (flow controller),
yrnpaBnsAwLWMN pacnnucaHnsMmn 1 3anyckoM 3agaHui no npeobpasoBaHuto n 3arpyske. MoToku-
pacwupeHus (flow extensions) — nnaruHbl, obecneunBaroLMe COEaUHAEMOCTb C PasnNYHbIMU
CUCTEMaMM 1 UCMONHSOLNE HENOCPEeACTBEHHbIE ONepaLmm Mo U3BMEYEHUIO N 3arpy3Ke, KaXXabln
N3 MNOTOKOB-paCLUMPEHUA — 3TO OTAENbHbIN 3K3EeMNAsap BUPTyanbHoW Java-maluvHbel. Tpu
MeTanHOpPMaLMOHHbBIX KOMNOHEHTa — peno3utopun notokos (flowfile repository), penosutopui
copgepxmmoro (content repository) n penoauTopuii nNpoBeHaHca (provenance repository) —
cnyxart ans xpaHeHus B krnacrtepe mHgopmaumm o6 mHpopmaumnoHHbix naketax (FlowFiles),
nx msmyeckoMm cogepxmmom (content) n ceegeHnin 0 NPOUCXOXOEHUN AaHHbIX (provenance).
"padhmnyecknii KOMNOHEHT — BeB-cepBep — NpeaocTaBnseT Nofb3oBaTENbCKNA MHTEPdENC ANs
aAMVHUCTPaTOPOB M WHXEHEPOB AaHHbIX, B KOTOPOM paspabaTbiBalOTCA M OTCMEXMBAOTCA
notoku. MNpun aTom BCe byHKUMN, AOCTYNHbIE N3 BEG-NHTEpherca, gocTynHbl Yepe3d REST AP,
Takum obpa3om nogroToBka U MOHUTOPWHI MOTOKOB MOTYT ObITb peanu3oBaHbl NPOrpaMMHbIM
crnocobowm.
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CUEHAPUU NPUMEHEHUNA MALWUUHbI CKANNA*P MB[.C

MawwuHa Ckana”p MB[.C ncnonb3yeTcs B npoueccax B3aMMOOEeNCTBUA Mexay pasnnyHbiMu
cucTemMamm B pexnme, 6rM3koM K peanibHOMY BpeMeHu, Ans 3agad, rae BaxkHa aBTomaTnsaums
obmeHa coobLeHnsMKn 1 TpaHcgopmaums gaHHbix. MawmnHa no3sonsieT obpabaTtbiBaTb NOTOKM
3anpocoB OT pasfnnYHbIX CUCTEM U XpaHUTb AaHHble OoT 4 Tb npamo B odepean. Ona MawwuHbI
Ckana” p MB[.C xapaktepHbl cnegytoLlime cueHapum npuMeHeHus:

MoTtokoBasi o6paboTka AaHHbIX — no3BonsieT pewaTb 3agaunM cbopa U 06paboTkM
COOGLLEHMI C AaHHBIMU OT pasfiMYHbIX CUCTEM-u3daTenen u nepenaBaTb MX Ans 06paboTKu
cucTemaM-noTpebutensm B onepaTMBHOM pexume, Npu 3ToM obecneuymBasi aCMHXPOHHOCTb
M OTKA30YCTOMYMBOCTb, HE Harpyxasi B3aMmMoOeNCTBYHOLLME CUCTEMBI, HO MPW 3TOM MUCNONb3ys
MaKkCUMyM KX NPOU3BOAUTENBHOCTU 3a CYET BbICOKOrO YPOBHSA napannenuama.

PeweHue 3apa4y npoBepku, moauduUKaumMm M TPaHCNOPTUPOBKN AAHHLIX MeXAay
pasHOPOAHLIMM CUCTEMAMM — MO3BOSISIET NONy4YaTb AaHHblE U3 UCTOYHMKOB B PasfnNyHbIX
dopmaTtax, OCyLIecTBMATbL NpuMBeOeHMEe K 3ajaHHOMY CTaHOoapTy U nepedaBaTb B LENEBYIO
cucTemy.

Ob6paboTka coObLITUXN ANA CNYXO0 MOHUTOPUHra — no3BONsET CO3faBaTb TeMbl AN
cbopa cuctemMHon MHAOPMaLMKN, Ha KOTOPbIE MOXHO noanucaTe yHKUUM O0BCnyXMBaHWA Unn
ynpasrneHusi. 3To No3BoNseT aBToMaTudeckn obpabaTbiBatb cOObITUA. Hanpumep, ecnu cepsep
coobuwiaetr o6 owwunbke, cuctema 3anyckaeT Ou3Hec-npouecc ANl pPeMOHTa WM 3aMeHbl
obopynoBaHus.

MoTokoBasi cBepxonepaTUBHaA aHanNUTUKa — No3BonsieT obMeHMBaTbCS COOBLLEHNSMM
C oGopynosaHmeM N aHanmManpoBaTb NOTOKN AaHHbLIX, HANpMmMep, ¢ KaCCOBbIX TEPMMNHANIOB Ha
TOYKax npoaax WM C TOProBbiX aBTOMATOB, YTO NO3BONIAET nNonydaTb oOnepaTtuBHYHO
NMHpOpMaLMIO O HEOOXOOMMOCTU NOMONHUTL ONMpeAeneHHble TOBapHbIE NO3NLINNA.

O6paboTka NOTOKOB JAaHHbIX C YCTPOMCTB MHTEpPHeTa Bewew — nossonser
pacnpocTpaHATb 0obOHOBNEHMSA Ha Bce noanncaHHble yCTpOVICTBa, a TakKkxe CO6I/IpaTb NoKa3aHwnsa
OaT4ynKoB

M paccbinaTtb yBe4OMITEHUA.

Arperauvsa OaHHbIX M3 Pa3fIMYHbIX UCTOYHUKOB — MO3BONSAET peanv3oBatb (PyHKUMM
arperauum n npeobpasoBaHUs AaHHbIX B pacnpeneneHHbIX NPUNoXeHusIX Ans KoprnopaTuBHbIX
BUTPUH [aHHbIX.

Peanunsauusa KoHuenumu ceTkn aaHHbix (Data Mesh) — pacnpeneneHHoi apxuTekTypsi
yrnpaBneHnst AaHHbIMK, NogpasymMeBatoLen geLeHTpann3oBaHHy0 opraHM3auunio 6e3 co3gaHus
€[MHOro0 XpaHunvua AaHHbIX W 03epa AaHHbIX, NpuM 3TOM obecneymBaroLLy0 OnepaTUBHbIN
AO0CTYM KO BCEM KOPMOpaTMBHbIM AaHHbLIM 3a cveT nHterpaumm cpegctesamm Kafka m NiFi.

MepemelieHne pe3epBHbIX KOMUWA AaHHbIX B ApyrMe CUCTeMbl — Mo3BonsieT
MCMOMb30BaTh CEPBUC «M3aaTernb — MOAMUCHYUK» ONA CO3OaHUs KOHBerepa nepeHoca AaHHbIX.
Mocne OKOHYaHMS Pe3epBHOro0 KOMMPOBAHUS B TEMY OTMpaBnsieTcs cooblieHue-Tpurrep ans
noanMcaHHoM yHKLMM, KOTopasi 3anyckaeT NPoLEecC MUrpaLum U KOMMPOBaHUS AaHHbIX.
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OTIIMYUTEJIbHbLIE YEPTDI

NMpeumywectea MawuHbl Ckana*p MbA.C

CKOpOCTb BBOoAa-BbiBoAa U XpaHeHue

MawwuHa 6onbwux aaHHbix Ckana”p MB[.C nossonsieT obpabaTbiBaTb B napaniesibHOM
aCUHXPOHHOM pexume obpabaTbiBaTb MWUIINIMOHLI COOOLLEHUI B CeKyHOy, u obecneymBaeT
HageXHoe nNpoMeXyTouHoe XpaHeHwe. MawwuHa obecneuvvBaeT XpaHeHMe CyLEeCTBEHHbIX
00bemMoB cOOOLLEHMIA, YTO HEOOXOAMMO ANsi MHTEerpauum BbICOKOMHTEHCUBHbIX ERP n MES
cucteMm, cuctem asTomatumdauum npogax, CRM- n GUnNnNnHroebIx cMcTeM, aBTOMaTU3MPOBAHHbIX
BGaHKOBCKUX CUCTEM, MPOLECCUHIOBbBIX CUCTEM, 1 APYTNX 3a4a4 LUMPOKOroO Kpyra oTpacnen.

JNlnHenHaa macwTabupyemocTb

KomnoHeHTbl MawwmHbl nogobpaHbl 1 cbanaHcupoBaHbl A1 packpbiTUs BCero rnoTeHuuana
mMaclTabupyemMocTu, 3arnoxeHHble B cocTaenswowme npoaykra AD.S, Takum obpasom, YToObl
AOCTUYb NPAKTUYECKN NOGbIX NPOMYCKHbIX CMOCOBHOCTEN U HEOTPAHNYEHHOW FMYyGUHBLI XpaHeHUs!
NpU HapaliMBaHWM KONMYECTBA Y3I0B, COXPaHSsi Npu 3TOM 3KOHOMMYECKYH 3¢PEeKTUBHOCTb
M Haanexawuii ypoBeHb SKCMNIyaTauMoOHHOro KayecTBa.

Bbicokas 4OCTYNMHOCTb U OTKa30yCTOMYUBOCTb

Knactep rapaHTuMpyeT [OOCTYNMHOCTb CUCTEMbI C Yy4yeTom Tpebyemoro koaddumumneHTta
pennukauun. H1 ogHo cooblieHne He ByaeT yTpadeHa n Bce coobueHns byayT obpaboTaHsbl,
TaK Kak cuctema COXpaHsAeT MX NPW OTCYTCTBMM aKTMBHbLIX NOAMUCYMKOB, @ NPV annapaTHbIX
cbosix Harpy3ka NepeBoOANTCS Ha PENSIMKN COOOLLEHWIA.
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MawwvHa 6onbwmnx agaHHbIX Ckana”p MB[A.C

TEXHOJIOT'MYECKUE NMPEUMYLLECTBA

,D,J'Iﬂ obecneveHus OTKa30yCTOIZLWIBOCTI/I N BbICOKOW npon3BoaUTENbHOCTU NMPU NPOEKTUPOBAHUN
nporpaMmMHo-anmnapaTtHoro KoOMIJ1eKca Obinn  3anoXeHbl  TEXHONOrnm4eckune npuHUUNbI
N NpUMeHeH pan TeXHNYEeCKUX peLUGHVIVI, OMNCaHHbIX HNXeE.

TexHonorn4yeckue npuHUunbI
= [lybnvpoBaHue KpUTUYHBLIX KOMMOHEHTOB
= [NpyvMeHeHne BbICOKONPOM3BOAUTENBHLIX KOMNOHEHTOB
= [opu3oHTanbHoe MacliTabrpoBaHue BblYUCIUTENbHbIX PECYPCOB

= CoxpaHeHune paboTocnocobHOCTM NpU OTKa3e OTAESbHbBIX 3IEMEHTOB CUCTEMbI
(B OTAENBHBIX CNy4Yasix — CO CHKEHNEM NPOU3BOANTENBHOCTI)

TexHun4yeckue peLlieHuns
= bBnoyHo-moaynbHas apxutekTypa
= CneumnanbHoe MO ynpaBneHns 1 MOHUTOPUHra
= [nybokas agantauus KOMNOHEHTOB ANsi COBMECTHOW paboThbl B COCTaBe NpoaykTa

[ MHoroypOBHeBoe TECTUpOBaHME KoOMNIeKkca n ero y3yioB 1 KOMNOHEHTOB Mpu
npon3eBoacTBe AA UCKIHYEeHUA OTKa30B

ApxutekTypa MawuHbl 6onbwnx AaHHbiXx Ckana’p MB[MA.C GasupyeTca Ha cnegyowmx
npvHUMnax:
MporpammHbin RAID1

= [lponssogutencHee annapaTtHoro RAID-koHTponnepa

= He noaBepxeH annapaTHbIM cH0AM

=  MwuHnmanbHoe ncnone3oBaHue O3Y (Tpebyetca meHee 4 B O3Y)

= MuHMManbHasa CHWXEeHWe NPOM3BOAUTENBHOCTU B pexmnmMe BocctaHoBneHmst RAID

CnporHo3supoBaHHas Harpyska
] PacnapannenVlBaHme Harpys3km gocturaeTcd Cc noMoLlbo CeErmeHTupoBaHnA

= [lpon3BoANTENBHOCTL MOXHO BbIOMpaTh BCTPaMBaHMEM COrNacoBaHHOIO
C 3aJaven OBuxKKa

BbiaeneHHas ceTb BHYTPEeHHEro B3auMoaencTBms

= BbICOKOCKOPOCTHAs ceTb BHYTPEHHErO B3aMMOAENCTBUSA, yCKopsitoLwasa 0OMeH AaHHbIMK
Mexay yanamu, nokasaHa Ha pucyHke (Puc. 1)

= [MapannenbHasa obpaboTka 3anpoCoB Ha y3nax NPMBOAUT K CYMMUPOBAHMIO MOLLIHOCTEN
BCEX y3I10B

1 Onums no ymon4yaHuio. Takke MOryT NPUMEHSATLCA BbICOKONPOU3BOANUTENbHbIE annapaTtHble
KOHTPOINNEpPbI C pe3epBUPOBaHNEM.
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MawwuHa 6onbmx gaHHbix Ckana”p MBA.C

= CosgaHue napanneanon CVIHXpOHHOVI KOnnn He BNnndaeT Ha BbliNONMIHEHWE 3aaHnNA

= Bce yanbl B3aMmogeicTByoT Mexay cobGoi C OAMHAKOBOW CKOPOCTbIO

8+ 25Gbs 8 * 25Gbs
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Crounka N°1 Cromnka Ne2 O 0 O Cronka N2°8

Puc. 1 Cxema sHympeHHuUx coeduHeHuu Leaf-Spine ¢ ygenudyeHuem ckopocmu
rpu 20pu3oHmMarnbHoM macwmabuposaHuu
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MawwvHa 6onbwmnx agaHHbIX Ckana”p MB[A.C

ApxuTeKTypa cepBuca odyepenen coobweHnn Ha 6ase AD.S Ha ocHoBe
Kafka

OTKa30ycTOM4YUBOCTb

B Moayne BblMMCNEHUS N XpPaHEHUS OTKa30yCTOMYMBOCTbL peanu3oBaHa Ha YpoBHe KnacTepa
Kafka-6GpokepoB. [Onsi xpaHeHusi u o6paboTku MHopMauuM MUCronb3yeTcss MUHUMYM [Ba
cepBepa B knacrepe. icnonb3oBaHyne 4ONOMHUTENbHbIX Y3M0B NOBbILLIAET NPOM3BOANTENBHOCTb
N HageXHOCTb cucTeMbl. KoopauHauuio BbINOMHSAET knactep Zookeeper, COCTOSILLMIA U3 Tpex
y3rioB B COCTaBe MOAYNS yhnpaBreHusl W pacnpepeneHnsl, KOTopbld  KOHTponupyet
N KOOPAMHUPYET COCTOSIHNE BPOKEPOB, KBOTbI, Y35bl, PENniMKM, CMELLEHMSI.

OcobeHHOCTU pennukauum gaHHbIX

[aHHble crpynnmpoBaHbl NO TeMaM, KOTOPbIe pas6|/|Ba+0Tc;| Ha pasgenbl, y KaXaoro n3 KoTopbixX
MOXET ObITb HECKOJTbKO pennnKk — KOMuA.

Pennukn xpaHaTca Ha Opokepax, KaXAbll M3 KOTOPbIX MOXET XPaHWTb HECKOSbKO ThbICAY
pennuk (Puc. 2).

Kafka knacrep

Push o | Tewa) | | PU0 : - Monysarens

Toema 3 !
N —— :
: - Monyuarens
v Push ’
: Bpokep Pul)
| Y Tomal & Pull
I Mpopiocep ' TH—— Tonyuarens
I n n,ocep ,,,,,,,
; 5 e Fpynna
i Push
nonyuyavensi
I Mpopjocep e L. Pull | ‘
Pl —— [Manyyarens
Monyvartens

Pervcrpauws

Zookeeper &
Knacrep

Puc. 2 lNMpumeHeHue knacmepoe 8 MawuHe 6onbwux 0aHHbix Ckanap MB/.C

PervcTpauma
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MawwvHa 6onbwmnx agaHHbIX Ckana”p MB[A.C

NMpumeHeHuMe Knactepos

Knactepbl  pelwailT 3agayus  pasfdeneHvsi  OaHHblX,  pacnpefeneHuss  Harpysku
1 MaclwTabmpoBaHus TeM. OTKa30yCTOMYMBOCTb 06ECMNEYMBAETCS C MOMOLLLIO pennmKauum.

Pennuku genarca Ha aBa Tvna:

[ Bep,yu_u/le — PEenJinkmn, 4epe3 KOTopble BbIMNOJIHAKTCA KITMEHTCKME 3arnpocChbl

= Bepomble — pennuku, kKoTopble KONUPYHT COOBLLEHNUS U3 BEAYLLEN PENNVKA, TEM CaMbIM
noaaepXXuBasi aktTyaribHoe COCTOSIHME MO CPABHEHUIO C HEM

MNpvMeHeHne KnacTepoB MO3BOMSET paclMpUTb 0ObEM XpaHeHUst COOBLEHM U CHATb
OrpaHMYeHUsi pecypcos.

Taikke knacTepbl NpyM HEOOXOAMMOCTM NO3BONSAT Pa3aensaTb AOCTYN K 3anpocam.

TexHornornyeckme npenmylliecTea 12 n3 35



MawwvHa 6onbwmnx agaHHbIX Ckana”p MB[A.C

ApxuTtektypa cepBuca npeobpasoBaHus aaHHbIX NiFi

MawwuHa 6onbwmnx gaHHbIX Ckana’p MBA.C npenoctaBnsieT rMOkocTb B BbibOpe crnocobos
paboThbl C AaHHBIMW N B 3aBMCUMOCTM OT KOHQUrypaumm, BKKOYaeT cepBuC npeobpasoBaHus
JaHHbIX Ha 6a3e MO NiFi.

Cuctema noadepXuBaeT MHOXECTBO NPOLECCOPOB Afsi paboTbl C pasHbIMM UCTOYHMKAMM
AaHHbIX:

Mpoueccopsbl ana NiFi (Puc. 3)

Mpoueccopbl 3BneYeHNsa aTpnbyToB

Mpoueccopbl goctyna Kk 6a3e gaHHbIX

Mpoueccopbl NpMema AaHHbIX

Mpoueccopbl NpeobpasoBaHns AaHHbIX

HTTP-npoueccopsl

MpoLeccopbl MapLLpYTU3aLMK 1 NOCPEAHNYecTBa

MpoLeccopbl OTNPaBKN AaHHbIX

MpoLeccopbl pasgeneHnst 1 arperauum

Mpoueccopbl CUCTEMHOIO B3anMogemncTBns

Mpoueccopbl S3

NiFi

v
R > HDFS
’_' L’ . W Ananutuveckue
Hive cucTemsl
groFs

g Postgres

Puc. 3 lNpoueccope! NiFi
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MawwvHa 6onbwmnx agaHHbIX Ckana”p MB[A.C

Ypo6c¢cTBO paboThbl ¢ MHTEpdencom ansa MHTerpaumum

Cuctema wnmeeT yaoobHbii BeG wuHTepdenc (Puc. 4), nossonsiowmMi ferko HacTpavBaTb
komnoHeHTbI NiFi.

° »m - ST - -t 0 b

Puc. 4 lNpumep uHmepgetica NiFi
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MawwvHa 6onbwmnx agaHHbIX Ckana”p MB[A.C

COCTAB PELLEHUA

Hwxe npuBeaeHbl TEPMUHbI, UCMNonb3yeMble Ana komnnektaunm MawmnHbl 60NblNX AaHHbIX
Ckana”p MbA.C.

MawmuHa — 310 Habop annapaTHoOro K nNporpammHoro obecnevenns B Buae moaynei Ckana’p,
CoeVHeHHbIX BMecTe ansi obecrneveHunss onpefeneHHoro Metoga obpaboTkM AaHHbIX WK
npegocTtasnexHus NT-cepBUCOB C 3aaHHbIMU XapakTepUCTUKAMM.

Bnok — rpynna mogynen, BeINOSTHAKOLWNX €ANHYI0 OYHKLMIO B OOHOW UM HECKOSIbKMX CTOMKAX.

Moayns — 370 eguHuua noctaekm MawwuH Ckana’p, BbINONHSIIOWAS onpeaeneHHble yHKUMK
B COOTBETCTBMM C ee HasHaueHueMm. Moaynb siBNsieTcs eavHbIM U HeAenMMbIM 31IEMEHTOM
cneumdmKauum 1 coagepXnTt Habop annapaTHbIX Y3roB U nporpaMmmHoro obecnedenus (MO).

Y3en — 370 anemMeHT MOAYNS, BbINOMHSOLWMIA OnpeaeneHHyto 3aaady B COCTaBe MOAYIS.

Cekumsa (cTtonka) — Habop yHKUMOHaNbHbIX OMOKOB MOAYNbHOM apxuTekTypbl MawuH
Ckana’*p, o6begMHEHHbIX B OOMH CEPBEPHbLIN WKad.

dopmmnpoBaHME peLLEHMsT OCHOBAHO Ha MpuHUMne pasgeneHns Ha 6noku n mogynu. Kaxabin
n3 6GnoKoB KOMMOHyeTcAa K3 Habopa cTaHgapTHbIX Moaynen. J3Tum  obecne4vvBaeTcs
yHUBEpCanbHbIi noaxod, ©6ornee BbICOKAN YpPOBEHb TEXHONOTMYHOCTM W HaAeXHOCTH
akcnnyaTtaumu. Moaynu, B CBOIO oyepeab, OPMUPYIOTCA U3 OAHOIO UM HECKOSbKUX Y3I10B.

Mawwuna Ckana” p MBA.C coctout 13 cneaytowmx 6nokos (Puc. 5):

Bnok MOHUTOPUHIa N peruncTpaunm

Bnok ynpaBneHus n pacnpepeneHus

Bnok BblYMCNEeHnA n XpaHeHus

Bnok pesepBHOro KonnpoBaHus

Puc. 5 brioku 8 cocmase MawuHbl 6osibuwiux aHHbIx Ckana™p MB/L].C
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MawwvHa 6onbwmnx agaHHbIX Ckana”p MB[A.C

O6wasn cTpyktypa MawmnHbI

CtpykTypa MawunHbl npeactasneHa Ha Puc. 6.

7 !

(I =

BAPMAHTHI PACLUMPEHIA

O I E‘t—AJ

[RTIIEIIIE m:]‘.:ij Qﬂ_‘le [T ug:I[:]

——— 1
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Puc. 6 lMNpuHyunuanbHasa cxema MawuHbl 6onbwux daHHbix Ckana™p MB/.C

O6sa3artenbHbIn HAboOp cocToMT M3 0as3o0BOro Mogyns, coctosiwero u3 6roka KoMMyTauum
M arperaumm u Ornoka MOHWUTOPWMHIa W perncTpauuy, TPEXy3roBOro MoAyns YnpaBreHUs
1 pacnpegeneHns n Moayns Bbl4MCNEHMS U XpaHeHus. lononHuTenbHO 6a30BbI MOAYNb MOXET
ObITb paclwmMpeH AOMONHUTENbHLIMU MOAYNSMM  BbIYUCIIEHNUA W XPaHEHMS M MOAYNAMMU
pe3epBHOro KONUPOBaHMS.

BasoBbI MoayIb

basoBbli Mogynb — ocHoBa MawwuHbl. Moaynb BknoyaeT B cebsa  yanbl CeTeBOro
B3aMMOJENCTBUS, MOHWUTOPWMHra W perncrpauun, ysen ceTeBoro ynpasnenus (Puc. 7).
OH obbeanHsieT Bce mogynu u yanbel MawmHbl 1 cnocobeH LOYKOMMNEKTOBLIBATLCA OTAENbHO
CTOALLUMMU CEKUNSAMU (CTONKaMK) pacLUMpeHUs.
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MawwuHa 6onbmx gaHHbix Ckana”p MBA.C
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MawwvHa 6onbwmnx agaHHbIX Ckana”p MB[A.C

Bnok obGecneuvBaeT nepedadvy AaHHbIX Mexgy anemeHtamy MawwuHbl MBLO.C (ceTb
BHYTPEHHEro B3auMOAencTans), MHPOPMaLMOHHBIN OOMEH C BHELLHMMW CETAMM (CETb AOCTYNa),
a TakKke HM3KOYpOBHEBOE YynpasreHue y3namu (CeTb MOHUTOPUHIa W  ynpaBreHus).
OddekTnBHOE ceTeBOe B3aMMOOEWCTBME SBMSIETCS BaXHbIM aktopoM anst ObICTPOro
N HaAEXHOro PyHKUMOHNPOBaHUA MaLunHbI.

Cxema ceTeBOro B3aMmogencTemsa npegcraesneHa Ha Puc. 8.

PeanusoBaHHble noaceTu

= Internal VLAN — BblaeneHHass ceTb BHYTPEHHEro B3aMMogencTBusi and obmeHa
AaHHbIMU Mexay y3namu MaluHbl, ceTb Pe3epBHOro KOMMPOBaHUS, CeTb KNacTepHOro
B3aMMoOencTBus. Ha cxeme Hmke o603HauYeHa cTpenkamm opaHXeBoro LBeTa

= External VLAN — ceTb AOns nogknoyeHnss K cepBucaMm MalnHbl  BHELIHUX
nonb3oBaTtenen u NpukNagHbIX CUCTeM, NOLKITOYEHUE K cepBepy ynpasneHund. Ha cxeme
HWKe 0003Ha4YeHa CcTpenkaMy YepHoro LBeTa

= Cemn MOHUTOPUHIra " ynpasneHna — obmeH CJ'Iy)K66HbIMVI OaHHbIMW, OAHHbIMW AONA
MOHUTOPUHIA U CeTb YynpaslieHUd Yy3rnamu MalumHbl Ha cxeme Hwke o0003HayeHa
CTpernkamMmn CMHero LBeTa

CTtpenkamu 3erneHoro LBeTa 0003HAYeHbl COeAMHEHMSI KOMMYTaToOpOB MeXay CToMKaMu
C arpernpoBaHHbIM TpadhrKOM.

o 12-vu copoepon 0o 12-7 copsepon fo 12-m copespon

Croixm 11012 Cronkn 21w 2.2 Croim 81u82

Puc. 8 Obwas cxema cemel 8HympeHHe20 83aumodelicmausi
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MawwvHa 6onbwmnx agaHHbIX Ckana”p MB[A.C

KomnnekT y3noB ceTeBoro B3auMmoaemcTBus

Yanbl CeTeBoro B3aMMOAEWCTBMA MpeacTaBneHbl BHYTpM MawuHbl B Buae BMPTyanbHbIX
KOMMYTaTOpOB, COOpaHHbIX Mo TexHonorum MLAG 13 [OByX BbICOKOCKOPOCTHBIX annapaTHbIX
kommyTtaTopoB (Puc. 9).

' MOJIYAS ATPEFALLMN B |
basosom moayne

Puc. 9 Y3561 cemesoeo 83aumodelicmausi

CeTn MoHUTOpUHra u ynpasneHma MawmnHbI
Ha pucyHke Hwxe (Puc. 10) npeactaBneHa apxMTekTypa CeTU yrpaBneHus:

= PXE (OS) VLAN — ceTb Ons pasBepTbiBaHMsi ornepaumMoHHOW cuctembl no PXE,
nnatdopmbl MB[J, MOHUTOPUHIa (CTPENKM OpaHXeBOro LBeTa)

= Arperaunsa (Ring VLAN) — pesepBHas ceTb KIacTepHOro B3auMOAEWCTBUS, AOCTYnN
K IPMI (cTpenku 3eneHoro LseTta)

= IPMI VLAN — ceTb ynpaBneHus obopydoBaHveMm u4epe3 WHTepdencbl yaaneHHoro
ynpaBneHuns (CTpernku CUHero ugseTa)

Arpewaw
)" \atn

wish

: 9 E @.

e o | 1 06 al
| Vo W «f - | WG 1Cam - - Wtke
| Suas _us | Qs Rsas | RIS

——

Lo 12-ma copecpon Ao 12-n copeepoe flo 2-m copoopon

Croixn 11012 Croben 21022 Cromnw Bind2

Puc. 10 Obwas cxema cemeli MOHUMOPUH2a U ynpaeseHusi
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MawwvHa 6onbwmnx agaHHbIX Ckana”p MB[A.C

CeTeBoOM y3en ynpaBneHusi

CocTouT M3 0gHOro KOMMyTaTopa ceTeBoro ynpaeneHuna ¢ noptamu 1 1 10 Gigabit Ethernet ans
opraHusaumm noaceTen MOHUTOPUWHIA, yrpaBneHns u cnyxebHoro obmeHa (Puc. 11).

Kcna
30KA34UKO
¢ Y3/b! CEKLMM e
\ /
CETEBOWM Y3EN VI 8JiEHb
>
z_-' '—=— — _m— —E ,I \‘
1x ;_ =~ 1 ¥Y3bl CEKUMM PACUMPEHMA
\ /
‘ L L fo st 3
/" CETEBOMYZEN YIPABIEHMAE )
L Basosom moayne )
Puc. 11 Cemeseoli y3en yripasneHusi
Moaynb arperauum
Mogynb arperauMmm — napa BbICOKONPOU3BOAUTENbHBIX KOMMYTATOpOB, COOpaHHbIX

no TexHonormm MLAG pgns arperaumv KOMMYTaTOPOB CETM BHYTPEHHEro B3auMOAencTBUs,
npumeHsieTcsl, koraa MawwvHa npeacTaBrieHa MHOXECTBOM Y3r10B, YCTAHOBIEHHbIX B OTAENbHO
CTOSILLMX CTOWKaX, NPUMEHSIeTCS Npu MacluTabrpoBaHn MalmHbl.

Mopaynb arperaumm yctaHaBnuBaeTcsi B bas3oBbii Mogynb B Tex cCriydasix, Korga yxe HeT
[OCTYMHbIX NOPTOB B 6a30BOM KOMMIEKTE Y3M0B CETEBOrO B3aUMOAENCTBUS.

Moaynb cocTouT 13 y3noB ceteBou arperaumm (Puc. 12).

s
I Ckanare MBA.C — Moavnb ArPErALIMM

Puc. 12 Modynb azpesayuu
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MawwvHa 6onbwmnx agaHHbIX Ckana”p MB[A.C

Bnok MOHUTOpPUWHIra u perucTpauumu

Bnok MOHUTOpMHra M permcTtpauum COCTOMT M3 ABYX Y3MOB MOHUTOPUHra M perncrpauuu,
BXogAaWwmX B coctaB 6asosoro mogyns MawwuHbl. OH obecneunBaeT ynpaeneHve MaiumHomn
Ha BCeX aTanax XXM3HEeHHOro LMKna NnporpaMMHbIX U annapaTHbIX KOMMNOHEHTOB.

OcHoBHbIe (hyHKUUM ynpaBrneHus peanusytotca ¢ nomouwbio MO Ckana’p

KOHTpoOsb pasepTbiBaHWsA KOMNOHEHTOB MalUnHbI

MOHUTOPUHI 1 Bu3yanu3aums paboTbl ceTm n 0bopyaoBaHUA, BXOLSALLErO0 B COCTaB
MawunHbl

HakonneHne gaHHbIX 0 pyHKUMOHUPOoBaHM MaluvHbl Onsi aBTOMaTU3MpPOBaHHON W/UIK
PYYHOM ONTUMM3ALMM HACTPOEK annapaTHOW 1 NporpaMMHoONn nnaTdopmebl

ABTOMaTU3NPOBAHHOE pearvpoBaHMe Ha HebnaronpuaTHble COOLITUS WM OTKNOHEeHWUS
napameTpoB yHKLUNOHMPOBaHNA MalunHbI

CHWMXEHME BNUSIHUS 4YerioBeYecKoro (aktopa — COKpalleHUE PUCKOB, CBSI3aHHbIX
C owmbBKamu 3KCnyaTUpytoLLero nepcoHana

Brnok MoHuTOpUHra u pernctpauum (Puc. 13) cocTouT 13 ABYX BbICOKONPOU3BOAUTESBbHBIX Y3I10B,
00beaMHEHHbIX B KrnacTep OTKa30yCTOWYMBOW KOHdurypauun. MoxeT ObiTb paclumpeH
YCTaAHOBKOW AOMOMHUTENBHOINO MOAYNS PaCLUMPEHMSI MOHUTOPUHIA U PerncTpaLum.

-

MOAY/b CETEBOTO 3
B3AMMO/EUCT BUA CEKUMM )

Puc. 13 Y3rbli MOHUMOPUH2a U peaucmpayuu

Kaxabii y3en MOHUTOPMHra M perncTpauum OnNTUMU3UPOBaAH Ans CBOMUX
cneumncpuyeckmnx sagay

NcnonbsyeTr SSD ans obecneveHnsi BbICOKOW MNPOU3BOAMTENBHOCTU MPU XPaHEHUU
CNyXebHbIX JaHHbIX

Copepxut BblaeneHHble SSD ang 3arpysku OC

OcHalleH gsyxnoptoBon ceteBon kapton 100 Gigabit Ethernet ansa opraHmnsauumn cetn
BHYTPEHHEro B3anmoaencTensi B pamkax MawumHbl
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MawwvHa 6onbwmnx agaHHbIX Ckana”p MB[A.C

MmeeT 2 nopta 1 Gigabit Ethernet ansa ceten ynpasnenus n IPMI
Copepxut gBa 6noka nuTaHns B pexnme pesepsupoBaHus no cxeme (1 + 1)
MmeeT aBa npoueccopa

WcnonbayeT oT 256 'b O3Y

MpumeHsiemoe nporpammMHoe obecneyeHue

OC: AnbT JlnHyke CepBep ¢ BupTyanuaaumen unm basnc.vCore
MonuTtopuHr n ynpaenenue: NO Ckana’p BuanoHn
YnpaeneHue akcnnyataumen: MO Ckana”p NeHom

MO Arenadata Cluster Manager (ADCM) v yTunuThbl

Moaynb paclwimMpeHusi MOHUTOPUHra U perncTpaumm

[ob6aensieTca B MawwHy, ecnu ecTb TpeboBaHMe Ha yBenM4YeHne OTKa3oyCTOMYMBOCTH
CUCTEMbl MOHUTOPUHIa W perucTpaumm, npu MCNorb30BaHUU MHOTrOMYHKLMOHANBHON
MaLumHel, kpaTHO konuyecTBy fobasnsiemMbix dpyHkumin (Puc. 14).

e —— -
| Ckana*p — Moaynb PACLLUMPEHUA
| MOHUTOPUHIA U PETUCTPALIUM

# @%

- eas ao» = on o on o

- E e G G S G G e e e S e e e e o

Puc. 14 Modyrnb pacwupeHuss MOHUMOPUHaa U peaucmpauyuu
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Bnok ynpaBneHus 1 pacnpegerneHus

OcHoBHOE npegHasHa4veHne 6rnoka-moayns — ynpaBreHne CUHXpoHu3aumen pennuk b
N nogaepxaHme oTkasoyctonumeoro knacrtepa Zookeeper (Puc. 15).
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Puc. 15 Bbriok — moQynb yripasneHus u pacripedesnieHusi

Kaxabin y3en ynpaBneHus v pacnpegeneHus

= Wcnonb3yer SSD ans obecrneyeHus BbICOKOM MPOM3BOAUTENBHOCTU MPU XpaHEHUU
CnyxeBHbIX AaHHbIX

= CogepxuT BolaeneHHble SSD ans 3arpysku OC

= OcHaweH asyxnopTtoBon ceteBon kapton 100 Gigabit Ethernet gns opraHmsaumm ceTtn
BHYTPEHHEro B3aMMogencTauns B pamkax MaLumHbl

= Wwmeet 2 nopta 1 Gigabit Ethernet onsa ceten ynpaBnenus n IPMI
= Copepxut aBa 6rnoka NMTaHUsA B pexnme pesepBupoBaHusa no cxeme 1+1
= VmeeT gBa npoueccopa

= Vcnonb3yeT pasznuyHbie 06beMbl namaTv O3Y B 3aBUCUMOCTM OT TUMA y3ra 1 NPOEKTHOro
peLueHus

OcHoBHas cTouka KOMMYTauMOHHOIro moayns

Moaynb ycTaHaBnMBaeTCA B OTAENbHY0 CTOWKY, MNPUMEHSAeTCa AN TFOpPU3OHTanbHOro
macwTabnpoBaHnss MallmnHbl cBepX NOPTOBOM eMKOCTU Ba3oBoro mMoaynsi 1 MOXeT copepXaTb
cnegyowme suabl mogynen MawwuHel (Puc. 16):

= Y3nbl CETEBOro B3aUMOAENCTBUSA, BbIYUCIIEHUS U XpaHeHWUA, ceTeBble y3Iibl ynpaBlieHNA
[ MOLI,yJ'IVI BblHUCINEHNA N XPpaHEHUNA

= Mogaynu pesepBHOro KONMPOBaHMS
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Puc. 16 Modyrnb komMmymauuu, 8bIYUCEHUS U XpaHEeHUs

ﬂpmmeHeHme OONOJNTHNUTENbHbIX CTOEK 06ycnaBn|/|BaeTc;| Tpe6OBaHI/IFIMI/I n orpaHn4yeHnammn

WHXXEHEPHON WHMPACTPYKTypbl 3akasynka, B TOM 4Yucre — no Jonyctumon notpebrnsemon
MOLLHOCTU N OONYCTUMOMY TEensioBbIAENEHUI0 Ha OTAEeSbHbIA CepPBEPHbIN MOHTaXHbIW LIKad
(cTowkKy).

K noGomy oCHOBHOMY MOAY 0 MOXHO 406aBUTb OAHY UMW ABE OOMONMHUTENbHbLIX CTONKU.

rOpI/I30HTaJ'IbHOG MaCLIJTa6VIpOBaHVIe NnpoBOANTCA B HECKOJIbKO 3TarnoB:

lMepBbI 3Tan — 3TO ycTaHOBKa mMoaynen gononHutensHo K basosomy. Kak npasuno,
3TO BO3MOXHO, MOKa Mo3BoNisieT npefenbHas MOLLHOCTb 3HepronoTpebrieHns nepeown
CTOWMKM 1 MOpTOBasi EMKOCTb KOMMYTaTOpPOB

[anee ycTaHaBnvBaeTca [OMOMNHUTENbHAsA OTAErbHO CTosAWAas CTOWKa, B KOTOPOW
pasmMeLLarnTcsa MOAYIIM FOPU3OHTaNbHOrO MaclUTabMpPOBaHUS, BbIYUCIIEHUSA U XPaHEHMS,
N pPEe3epBHOrO KOMUPOBaHUA. Takoe pacluMpeHMe BO3MOXHO [0 [OOCTWMKEHUS
orpaHuyeHusa KonnyecTsa NOPTOB B y3rax BHYTPEHHEro B3auMoAeNCTBUSA NEPBON CTONKN

YcTtaHoBKa  OOMNOMHUTENbHOM NOMNHOLEHHOWM BTOpOW CTOWKMU BbINOMHAETCH
npy OOCTMKEHUUM OrpaHUYEHUs KONMYecTBa MOPTOB BHYTPEHHEro B3aMMOLEMWCTBUS
B NEPBOV M AOMONMHUTENbHON OTAENbHO CTosilen cTonkn. CTonka BKMOYaeT B cebs
Habop y3noB ceTEBOro B3aMMOAEeNCTBMA U TpebyeT yCTaHOBKM AOMNOMHUTENBHOIO MOAyNs
arperawumm B NepByto CTOVKY C 6a30BbIM MOAYEM
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Bnok BblYMCNeHna n XpaHeHus

Brnok BbMMCMEHUS M XpPaHEHWsT COCTOUT M3 TUMOBbLIX MOAOYINEN BbIMUCIEHUS W XPaHeHUs
B MCMONHEHUN K3 3-X y3noB Kaxabi (Puc. 17). Y3nbl coeauHAITCA C MoAyrem CeTeBoro
B3aMMOJENCTBUS N CETEBLIM Y3IOM yrpaBeHus.
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Puc. 17 Modynb ebiqucneHus u xpaHeHuss mun T (3 yana)

Kaxngbi oTAenbHbIN y3en BbIYUCIEHUA U XpaHeHUs

CopepxuT BblgeneHHble Hakonutenn SSD gnsa 3arpysku OC

Mcnonb3yeT nokanbHble SAS SSD Hakonutenu gnsa pasmelleHuss obpas3oB OaHHbIX
n xypHanos (RAID 10), 4to obecneumBaeT MOBbILEHNE MNPOU3BOAUTENBHOCTU
(HeT Heo6xo0aMMOCTM LONONHUTENBHOMO BHELIHEro obMeHa C CUCTEMON XpPaHEeHUS)

MmeeT pybnvpoBaHHble mHTepdenchbl AaHHbix (cTanHgapT IEEE 802.3ad LACP) —
NOBbILLUEHNE MPOU3BOAUTENBHOCTN, OTKA30YCTOMYMBOCTbL (B Crydyae oTkasa OAHOro
N3 NHTEPENCOB BO3MOXHO CHKEHME NPOU3BOANTENBHOCTN)

OcHaweH paByxnoptoBbiMK ceTeBbiMM kaptamyn 100 Gigabit Ethernet gns cetum
BHYTPEHHero B3anmoaencTBumsa B paMmkax MaLlunHbl

Copepxut aBa 6rnoka nMTaHus B pexume pesepupoBaHud no cxeme (1 + 1)
MmeeT gBa npoueccopa
WcnoneayeT 512 ' O3Y B yane 1-ro Tuna n 256 ' O3Y B y3ne 2-ro tnna

MpumeHsiemoe nporpamMMHoe obecneyeHune

OC: Linux CentOS (oxungaetca nepexoa Ha poccurckune OC)
CneuuanbHaga Bepcuda nnatgopmel AD.S

YnpaeneHue knactepom cpeacteamm naketa AD.S
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Bnok pesepBHOro KONUPOBaHUA

OcHoOBHOe npegHasHayeHne 6rnoka — 3anMcb WU XpaHEHWe pe3epBHbIX KOMUWA, a Takke WX
BOCCTaHoBreHne. bnok cobupaetcs M3 moaynen pes3epBHOrO KonMpoBaHus. Kaxabli Takown
MoAyrfb COCTOUT U3 OQHOTO y3ra pe3epBHOro konuposaHus (Puc. 18). AsnseTcsa onunoHanbHbIM.
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Puc. 18 Modyrnb pe3epgHo20 KonuposaHus
Kaxxabln oTAenbHbIN y3en pe3epBHOro KONMpoBaHUA
= CogepxuT BblgeneHHole Hakonutenn SSD gna 3arpysku OC — obecnevyeHue

OTKa30yCTONYMBOCTH
= [lpuMeHsieTca annapaTHbIM UK NporpamMmmMHbln RAID B 3aBMCUMOCTM OT KOHUrypauum
= OcHaweH ot 14 HDD gnsa xpaHeHust AaHHbIX

= Wmeetr pybnuposaHHble mHTepdercbl AaHHbiX (cTangapT IEEE 802.3ad LACP) —
NoBbILLIEHNE MNPOU3BOAUTENBHOCTN, OTKA30yCTOMYMBOCTL (B Cryvyae oOTkasa OOHOro
N3 NHTEPENCOB BO3MOXHO CHIKEHME NPOU3BOANTENBHOCTH)

= OcHaweH gsyxnoptoBon ceteson kapton 100 Gigabit Ethernet gns cetn BHyTpeHHero
B3aMMOLENCTBMSA B paMkax MalumnHbl

= Copgepxut aBa 6roka NMTaHUs B pexxume pe3epBupoBaHus no cxeme 1+1
= VmeeT gBa npoueccopa
= Wcnonbsyet o1 384 'b O3Y

MpumeHsiemoe nporpammMHoe o6ecneveHune

[nsi co3gaHus pe3epBHbIX KONMUM Mcnonb3yrTcs BCTpoeHHble B MO Arenadata cpeactsa
pe3epBHOro KONMpoBaHus. Pe3epBHOE KONMMPOBaHME pacCyYUTbIBAETCS A1 MUHUMYM 4-X KONWIA
MaKcumarbHou 6asbl.
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Cucrtema ynpaBneHus akcnnyatauumeun Ckana’p NeHom

B MawwuHe O6Gonbwux paHHbix Ckana”p MBMO.C npumeHsieTca cneuvanvMaMpoBaHHOE
nporpammHoe obecneveHne Ckana’p eHoM.

[aHHbIN NporpamMMHbIN NpoayKT obecneymBaert:

ABTOMaTM3aLUNIO OGHOBIIEHUIN M BOCCTAHOBEHNS KOMMOHEHTOB MaluvHbI
BeneHue anekTpoHHOro nacnopta MawwuHbl

OTcnexvBaHue COCTOAHUS Y3noB

OTcnexmBaHue KoHurypaumm nporpaMmHo-annapaTHoro cocrasa MalluunHbl

CHWXEHNEe BNUSIHUS YerioBeYyeckoro dakTtopa — COKpalleHWe PUCKOB, CBSI3aHHbIX
C owmbBKamu 3KCnyaTUpytoLLero nepcoHana

MO Ckana”p NeHom ycTaHaBNMBaeTCA Ha y3rbl MOAYIS MOHUTOPWHIA U perncTpauuu.

Cucrema moHutopuHra Ckanap Busmon

B MawwuHe 6onbwunx aaHHbix Ckana”p MBA.C npumeHsieTcs cneuvannanpoBaHHoOe
nporpammHoe obecneveHne Ckanap BusnoH.

[aHHbIN NporpaMMHbIN NPOAYKT obecrneynBaeT:

C6op gaHHbIX 0 KOHdUrypauumn anemeHToB NMNAK (MawwwnH)
KoHdurypupoBaHme METPUK MOHUTOPUHIa, HACTPONKY NpeaynpexXaeHun

XpaHeHne MeTpMK C BO3MOXXHOCTbIO HACTPONKM FMyBOMHbI XpaHeHWs 1 ynpaBrieHns
YXM3HEHHbIM LIMKNOM XpaHUMbIX OAHHbIX

MOHUTOPUHT M3MEHEHWIA OOBEKTOB KOHTPONS B pexume, 6Nn3KoM K pearnbHOMY
BPEMEHM

YCTaHOBKY MH(OPpMaUMOHHbIX NaHenen ana kaxagoro tuna MNAK
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CNEUNDPUYHBIE YEPTbI

MpoektupoBaHne wn peanu3aums MawuHbl 6Oonbwnx pAgaHHbix Ckana’p MBO.C
OCYLLECTBIIANUCH C Y4ETOM psifa BblIOpaHHbIX NPUOPUTETOB, OKa3bIBaOLLMX HENOCPEACTBEHHOE
BNUSIHNE Ha OYHKUMOHAambHbIE 1 3KCMyaTauMOHHbIEe nokasaTtenn. Hanbonee 3Ha4YMMble U3 HUX
cnegytwouiue.

lNpuopumem obecriedyeHusi coxpaHHocmu OaHHbIX
reped nosbiweHHoU ocmyrnHOCMbHO

Takoi nogxop obecrneymBaeT rapaHTUIO COXPAHHOCTW AaHHbIX NPU NIOOLIX €ANHUYHBIX OTKa3ax
o6opynoBaHusa 1 BbICTpOe BOCCTAHOBIIEHUE U3 PE3EPBHbIX KOMUIA B cryyae daTtanbHbIXx cOoeB.
B psane cueHapueB BO3MOXHbl OIHOBPEMEHHbIE OTKa3sbl pas3HbiX KOMMOHEHTOB 6e3 notepu
NaHHbIX.

Peanusauyus ebiquciiumesisHo20 b6510ka Ha arnnapamHoM PelweHUU 8Mecmo
UCnonb308aHuUs eupmyarbHoU cpedbl

OTO nosBonsetr OoCTUYb MakCumymMma npousBoaunTeribHOCTM Ha [OaHHOM O60pyD,OBaHI/WI,
YTO UCKITKOHaEeT NoTepU Ha cpeny BupTyannsauum n nosbillaeT HaaeXHOCTb CUCTEMbI B LI€JTOM.

lMpumeHeHuUe cmaHdapmMHO20 8bICOKOHAO0EXXHO20 U rpou3800UmesibHo20
obopydosaHusi 8 kKadecmee rramgopmel 0551 pa3meuw,eHUss KOMIOHEeHMOo8 peweHusi
83aMeH yHUKarlbHbIX arnrnapamHbix pa3pabomok

ObecneyeHne CTabUNBLHOIO YPOBHSI MPOM3BOAUTENBHOCTU JOCTUrAETCS 3a CHET UCMONb30BaHUS
KOMMOHEHTOB, MPOBEPEHHbIX nabopatopuert Ckana’p. OTCyTCTBUE YHUKAIbHBLIX 3NIEMEHTOB
Takke NoBbILAeT HAAEXHOCTb PeLLEeHMs.

Ucnonb3oeaHue rpoepammHbix RAID omeyecmeeHHbIx rpouzeooumernel
8mMecmo omaoesbHbIX annapamHbix RAID

OTO No3BONSET AOCTMYbL DONnee BbICOKOM NPOM3BOANTENTBHOCTU, BbICOKOW MMBKOCTM B HACTPOMKax
(B 3aBMCUMOCTU OT TpeboBaHMN), CHMXKEHME 3aBMCMMOCTU OT npoussoguTenen obopyaoBaHus
W rapaHTupyeT onTtumMarnsHOCTb anroputmoB RAID.

B03MOXHOCMb MPUMEHEHUS MUMo8bkIX U CMOPOHHUX pelueHul ons
MOHUMOpPUHaa U yrpaeneHusi 8 O0MNosIHeHUE K rMpedycmaHOo8/1eHHbIM

OTO nO3BOMSAET COXpaHUTb paHee caernaHHble WHBECTMUMM B CUCTEMbI  YNpaBreHus
UT-nHppacTpykTypot n [aeT BO3MOXHOCTb MOCTPOEHUA CKBO3HbIX CUCTEM YrpaBreHus,
B KOTOpbIE MHTerpupytoTca MalumHbl.
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TrAPAHTUPOBAHHOE KAYECTBO

MawuHbl 6onbwnx AaHHbix Ckanap MB[MO.C co3gatoTcss Ha OCHOBe MOATBEPXKAEHHOWM
apXUTeKTypbl C MPUMEHEHWEM MPOBEPEHHBIX KOMMOHEHTOB B TECHOM COTpPyOHUYeCTBe
C NPOVN3BOANTENSAMM U TEXHONOMMYECKMMIN NapTHEPAMU.

NMpounsBoacTBo (c60pka MawmHbl M NnpeayctaHoBka M0O)

Mpn Npon3BOACTBE MCMOMb3YOTCA TOSbKO BbICOKOKAa4YeCTBEHHbIE KOMMMEKTyowWwme, a cbopka
NPOAYKLUMM OCYLLLECTBISAETCA CTPOro B COOTBETCTBUM C TEXHONOMMYECKMMU KapTamu. [NepBuyHoe
pas3sepTbiBaHMe MO ocyLecTBnseTca B aBTOMaTUYECKOM PEXMME, OMNONHUTENbHBIE HACTPOMKN
MO ocywecTBNAOTCA B COOTBETCTBUM C  YTBEPXKAEHHOM MOLIArOBOM  MHCTPYKUUEN.
CoopmumpoBaHHasi MawmHa TwaTenbHO TECTUPYETCS, TakuM 06pa3om OTKIIOHEHWUSI OT TUMOBOTO
peweHnst Ckana”p MB[L.C vcknio4eHbl.

I'Iepe,qaqa B 3KCnJiyatauuro

MawwuHa 6onbwmnx gaHHbIX Ckana”p MB[.C nonHocTbio cdhopmmpoBaHa, NpOTECTUPOBAHA,
roToBa K pasMeLLeHmnIo B ceTh 3akasudnka n yctaHoBke npuknagHoro MO 3akasunka. B komnnekre
¢ MawwvHon nepepaetca lMacnopT n3genus, aKcnnyaTaunmoHHas AoKymeHTaumsi, CeptudpmkaT
Ha TEXHWYECKYHO NOAAEPXKKY.
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PEAKUUA HA BO3MOXHbIE OTKA3bI

OTKa3bl, cBsi3aHHbIe CO CTaHAapTHbIMU 3anemeHTamu Ckana’*p MBA.C

B pamkax MawwuHbl 6onbwunx AaHHbIx Ckana”p MBM.C obecneveHa 0TKa3oyCTOMYMBOCTb
€€ OCHOBHbIX 31IEMEHTOB, B TOM YUCNE:

= Y3noB (gybrniMmpoBaHue npoueccopoB, MICTOYHMKOB NUTAHUS U 4p.)

= [logcuctemsl BBOga-sbiBoaa (RAID)

= CeTn BHyTpeHHero B3aumoaencTens (oybnnuposaHne ceTeBbix MHTEPdENCOB)
= Cucrtembl pesepBHOro KOnMpoBaHus

OTKkasbl NepeyncrieHHbIX 3femMeHToB OTpabaTtbiBalOTCA  CTaHAAPTHbIMW - anropuTMamm
B COOTBETCTBMM C MPOM3BEAEHHLIMW HAcTporikamu. JIlobo eguHUYHBLIN OTKa3 He NoBnuseT
Ha AOCTYMHOCTb CUCTEMbI B LIENIOM, XOTSl MO KOHKPETHOMY CEpBUCY BO3MOXHO HebonbLuoe
CHWXeHMe  npousBoautTenbHocTn.  [locne  ycTpaHeHWss  HEeUCNpPaBHOCTM  UCXOAHas
npoussoantTensHocTb Ckanap MB[.C Takke BocCcTaHaBnNuBaeTCA.

OTKa3bl, CBsiI3aHHbIE C y3namMm Knacrtepa

AnnapaTHble c6oun

ApxuTekTypa nporpammHoro obecnedveHus, nexawero B ocHoBe Ckana”p MB.C, nossonser
NOCTPOUTb OTKA30YCTONYUBLIN MHOIOY3/10BOW KracTep.

OTkasoycTonumBoCcTb obecrneynBaeTcs 3a CYET HACTPOWKM YPOBHS pennukaumm Tem, a Takke
N36bITOYHOCTU IKIEMMNAPOB cepBUca Zookeeper, KOTOpbI OTBEYaET 3a KoopauHaumio paboTbl
Kafka n NiFi.

[axe ogHOBpEMEHHbIV O0TKa3 NobbIX Y3r10B C pa3HbiMK POnsiMn, Hanpumep, yana-6pokepa, yana-
npoueccopa NiFi 1 yana Zookeeper, He BnuseT Ha paboTOCNOCOBHOCTL CUCTEMBI M NO3BONSAET
npogomkatb paboty no obmeHy coobuweHnsmu. [Npn 3aToM obwas npoun3BOAUTENBHOCTb
CHWXaeTcs.

MporpamMHbie c60M U YenioBeYecKkui pakTop

Kpome obecnevyeHunsi 0TKasoyCcTOMUMBOCTH, MO TpeboBaHuio 3akazumka B MalmHy MoXeT ObiTb
WHTErpupoBaHa cucTeMa pe3epBHOro KONMMPOBaHUS.

OaHMM 13 BapmnaHTOB peLleHns AaHHOW 3afaum aBngeTcs AybnvpoBaHme AaHHbIx B Hadoop nnm
S3, Hanpumep, NyTeM NOANUCKM ONOMHUTENBHLIX NOTpedbuTenen Ha Tembl Kafka.

[eTanbHbli  NOPSAAOK obecnevyeHns OTKA30yCTOMYMBOCTM KracTepa WM pekoMeHaauuv
no OeNCTBMAM NMpU €ro agMUHUCTPUPOBAHUK MOTYT BbITb NPeLOCTaBEHbI MO 3anpocy.
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TPEBOBAHUA K PASMELLEHUIO PELLEHUA

MawwnHa MoXeT ObiTb CMOHTUPOBaHa B MOHTaXxHbIN wkad 19”7, BbicoTa 42U, ¢ ganbHenwen
BO3MOXHOCTbIO MOAYNbHOW paclumpsaeMocTn 4o 14 cToek.

HanonHeHnne wkada obopyaoBaHMEM M COBOKYMHbLIN BEC 3aBUCAT OT BblIOpaHHOroO BapuaHTta
pelueHnst u moryT coctaBndaTb oT 400 go 800 «r.

MoHTaxHbIV LWKad (CTorka) MOXeT BbITb MOCTaBMNeHa Kak onuus.

,D,J'IFI NnoAaKNnr4YeHnA IJJKa(ba K cucrteme SJ'IeKTPOCHa6)KeHI/IFI OOJTKHbI ObITb npegycMoTpeHbl ABa
HEe3aBUCUMbIX BXOOa 3J1IEKTPONUTAHUA.

PacyeTHaa noTpebnaemass mMowHoOCTb Lwkada (3agaetcsa napametpammn LIO[ 3akasuumka)
onpeaensdeT TOMOJIOTMIO pasmeLleHns Mmogynen 1 yanos B ctorkax LUOO n yunteiBaeTcsa npu
pacyete MawwnHbl. OT 3TOr0 3aBUCUT KOMNMUYECTBO AOMOSIHUTENBHOTO KOMMYTaLMOHHOMO
o6opynoBaHusi B coctaBe MalumHbl.

B mMecTe ycTaHOBKM OOMKHbI OblTb NPEeAyCMOTPEHbI COOTBETCTBYOLME MOLLHOCTU MO OTBOAY
Tenna.

[ns nogknioYeHnst K NoKanbHOW ceTu 3akasdudnka Heobxoanm pe3epBMpOBaHHbIN kaHan 0o 4x100
Gigabit Ethernet unn go 8x10/25 Gigabit Ethernet. Tpebyemble TpaHcMBepbl onpenenarTcs
Ha aTane dopMmupoBaHus cneumdpmkaumm MalmHbl.

Mpu pasBepTbiBaHMM MalunHbl Ha Hel OyayT BbIMOMHEHbI HACTPOWKM CETEBbIX aapecoB
B COOTBETCTBUM CO CTPYKTYpOW ceTh 3akasymka. 3akasumk OSKeH NpeaocTaBnTb Heobxoanmble
[aHHble.

B cetn 3akasumka JormkHbl ObiTb HACTPOEHbI COOTBETCTBYIOLLME MapLUPYThl U NpaBa gocTyna.

NanbHenwe MeponpuaTvs Mo BBOAY B SKCMnyaTauMio OCYLLECTBMSIOTCS 3akaszyuMkom nyTem
HaCTPOWVKM NPUKINAAHbLIX NPOrPaMMHbIX CUCTEM.
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TEXHUYECKAA NMOOOEPXKA

Moctaska MawunHbl 6onblmnx aaHHbIX Ckana”p MB[.C ocyuwectensieTcsi ¢
npegsapuTenbHbIMn COOPKON, TECTUPOBAHUEM M HACTPOWKOM 060pya0BaHNSA COrfacHo
TpeboBaHuaM 3akasuuvka. KayectBeHHas nogaepxka MawmvHbl obecneynBaeTcs eguHbIMn
CTaHAapTamMu rapaHTUNHOIO 1 NOCTrapaHTUNHOIO TEXHUYECKOro 0BCNYyXMBaHUS:

= [laket ycnyr no TEXHMUYECKOM nogaepiKke Ha I'IepBbIIZ rog BKIHO4YeH B NOCTAaBKY

= 3akas3uvk MoXeT BblOMpaTb NakeT B 6a30BoM pexunme 9x5, nnm B pacluMpeHHOM
pexume 24x7 (onuma ansa KpUTn4eckom yHKLMOHaNbHOCTN)

= Cpok Ha4yanbHO NpnobpeTaemon TEXHUYECKON NOSAEPKKM MOXKET ObiTb yBENUYEH
0o 3 1 5 net, Takke 4OCTYNHa NPOSIOHraLmsa NoAAEPKKM

= B0O3MOXHO BKIOYEHME B COCTaB CTaHAAPTHbIX NAKETOB AONOMHUTENbHbIX ONUMIA
n ycnyr

CocTtaB TMNOBbLIX NAKeTOB ycnyr no TEXHMUYECKOMN nogaepxke npeancrtasiieH B Ta6J'IVILI,e HWXe.

lNakembi ycrye no mexHudeckol noddepxke MauwuHbi 6onbuiux aHHbIx Ckana™p MB/.C

Maket Maket

Yenyra «9x5» «24xT»

Pexum «O6enyxmBaHue komnrekca Ckana’p B
pexume 9x5» (B paboyee Bpemsi No pabounm + +
OHAM)

Pexnm «ObcnyxnBaHue komnnekca Ckana’p B

- +
pexume 24x7» (KpyrnocyTO4HO)
lMpepocTtaBneHne gocTyna K CUCTEME
permcTpaummn 3anpocoB/MHUMAOEHTOB Service + +
Desk
MpepocTtaeneHne goctyna Kk 6ase 3HaHWU + +
no npogyktam Ckana’p
lMpenocraBneHne oGHOBNEHUI NNLEH3NOHHOIO
A + +
MO Ckana”p
OnarHocTturka, aHanu3 u yctpaHeHne npobnem
B pabote komnnekca Ckana’p, Bkntoyas:
= YCTpaHeHue annapaTHbIX + +
HeuncrnpaBHOCTEN;
= TexHudeckoe conposoxaeHue lMO.
KoHcynbTauum no pabote komnnekca Ckana’*p + +
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Maket Maket

Yenyra «9x5» «24x7»

«3awmTta KoHuaeHUManeHoM nHdopMaunumn»
(HencnpaBHbIe HOCUTENWN MHOPMALK Onuwnsa Onuwnsa
He Bo3BpaLLalTca 3aka3vymkom)

3ameHa 1 peMoHT 060pyaoBaHUS MO MECTY

+ +
yCTaHOBKM
[locTaBka 060pyaoOBaHMS Ha 3aMeHY 3a cYeT . N
npousBoanTens
PacLunpeHHble onuum o6enyXmnBaHns - +

BpemeHa pearnpoBaHuna n OTKIMKa, He oonee:

Bpems perncrpaumm obpatieHmn 30 MUHYT, paboune 30 MUHYT,
uack! (9x5) KpYrfiocyTo4HO
(24x7)
MoaknioveHne cneunanucTa K peLleHuo B TeuveHune 1 B TeyeHne 1 vaca
WHUMAOEHTOB KPUTUYHOIO M BbICOKOTO YPOBHEWN pabo4ero 4aca (9x5) (24x7)

lMpumeyaHne K cpokam peMoHTa obopyaoBaHusi: komnnekc Ckana’p MB[M.C apxuTekTypHO
ABNSAETCS YCTONYMBBIM K BbIXOAY M3 CTPOSt OTAENbHbIX KOMMIOHEHTOB U AaXe Y3r10B, MO3TOMY HET
HeobxoaumoctTn B obecnevyeHun [OPOrocTosLEro cepBuca CPOYHOTO BOCCTAHOBIIEHUSA
obopynoBaHua B Te4eHMe CYyTOK U MeHee. B komnnekce npegyCcMOTPEHO, Kak MUHUMYM, JBONHOE
pe3epBMPOBaHNE  OCHOBHbIX  KOMMOHEHTOB, MO3BOMSIOLWEE  COXPaHATb  OaHHble W
paboToCnoCOBHOCTL Aaxe NP BbIXOAE U3 CTPOSI HECKOMNbKMX ANCKOB W/UIN CEPBEPOB.
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NMUEH3WPOBAHUE MO, BXOAALWIEIO B COCTAB
MALLUUHBbI

Bce HanmeHoBaHus MO nuueHaupyeTca no mogynam MalmHel 1 ux konudecTtsy B MaluvHe.

Jlnuensuposanue NO Ckana?p MbA.C

MporpammHoe obGecneveHne CYB[ Arenadata Streaming (AD.S) nuueH3upyeTcsi cornacHo
06beMy pecypcoB B MOAYNAX BbIYUCIIEHUS N XPAHEHUSI 1 MOAYNSAX 06paboTKM AaHHBIX, TPU 3TOM
Ha KaXxabl MOAYIb BblAAETCS eauHas NULEH3NS.

MporpammHoe obecneyeHne Ckana”p BuanoH, Ckana”p N'eHOM nocTaBnaAeTcs NUCKIHYNTENBHO
B coctaBe MawwuH Ckana”p MBA.C, n nnueH3npyeTcs No KONMNYECTBY BbIYUCIIUTENBHbIX Y3I10B.

BapMaHTbl JINUeH3npoBaHusA

JInuensnposanme MO komnnekca Ckana”p MB[.C nmeeT Tpu pegakumm:
= PukcupoBaHHaa — npunobpeTtaeTcsa 6eccpoyHasn (NOCTOAHHANA) NULEH3NSA
= BpemeHHasa — npunobpeTaeTcsa NUUEH3Nst Ha Nepuog BpeMEHU

= [Mognucka — exxemecsa4yHas Noanucka Ha NULEH3NI0 U NOAAEPXKKY

Monutuka ooHoBneHusa NO

Komanga Ckana™p akTMBHO 3aHMMaeTCsi pa3BUTMEM COGCTBEHHbIX MPOrpaMMHbIX MPOAYKTOB
Ckana’p. HanpaBneHusi paseutusi pOpPMUPYHOTCS Ha OCHOBE aHanuM3a MUPOBOro OnbiTa
MCMONb30BaHUS CUCTEM NMOAOOHOro knacca v noxenaHuii 3akasyvkoB U napTHepoB. Hoeble
yHKUMM peanu3yloTcs B (POpMe MaXKOPHbIX U MUHOPHbLIX PENM30B: MaXXOpPHble pPernuabl
BbIMyCKalTC pa3 B KBapTas, MUHOPHbIE penu3bl BbiMyckaloTcs npu Heobxoaumoctu Goree
ObICTPOro BBEAEHMS B 3KCNyaTauuio HeGOomMbLUNX YIYYLLIEHUIA B CUCTEME.
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O KOMINAHUA

KomnaHua Ckana’p — pa3paboTuvk 1 Npom3BoguTeNb MOAYbHOW NnaTtdopmbl Ang
noctpoeHns kKopnopatnsHon WT-mHppacTpykTypbl. KomnaHusi BbINOSTHAET  pPofb
TEXHOSMOMMYeCcKoro KOHTpMbbloTopa M 00beauHseT B 3KocucteMy 25 napTHepoB —
nnaepoB B CBOEM Kracce peLUueHuU.

Ckana”p c 2015 roga BbinyckaeT nporpamMHo-annapartHble Komnnekcbl (MalwwuHbl)
cerogHs npegnaraeT  LUMPOKUA  TEXHOMOTMYEeCKMrM CTeK Ans  pelleHus  3agad
BUpPTYyanusauun, co3gaHns TPaH3aKUMOHHbIX 6a3 OaHHbIX, XpaHeHus WHdopmauumn u
aHanuTmyeckon obpaboTkmn Bonbwmnx 06bemoB AaHHbIX. MpoaykTel Ckana™p BKMAOYEHbI
B PeecTp npombilineHHOM Npoaykuuu, npousBedeHHOW Ha Tepputopumn Poccuinckon
depepaummn, n B EguHbIN peectp poccumnckmx nporpamm ana 3BM u BA.

MawwuHbl Ckana’'p SBRSOTCA CEPUUHO  BbiNycKaeMbIMW  NPeAHaCTPOEHHbIMU
KOMMeKkcaMn UM MO3BOSSIOT OCYLLECTBNSATb ObICTpoe pasBEépTbiBaHME W BBOL B
3KCnnyaTaumio.

MogynbHbIn nNpuHUMN obecrneynBaeT MHTErpaumio pPasHOPOOHbLIX KOMMOHeHToB WUT-
NHAPACTPYKTYPbI B e4uHYI0 NnaTtopMy NpeanpusTuin, Koprnopawuum n Be1JOMCTB.

EovHble noggepxka u cepBUCHOE O6CnyXMBaHME ANS BCEX MNPOAYKTOB JMHEWNKN
Ckana” p ot npoussoantens obecnevnBaroT onepaTMBHOE paspeLleHne MHUNOEHTOB Ha
CTbIKE TEXHOJIOMUNA.

[ononHutenbHas nHpopmaums — Ha cante www.skala-r.ru.
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