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1 BBenenue

LlenTpanu3oBanHas cucteMa OOpPabOTKH JaHHBIX NPOEKTHPYETCS C Y4ETOM
BO3MOXHOCTH Pa3MEIICHUsI Ha CepBEpax, pacloyioKEHHBIX B IBYX IIEHTpax 00paboTKu
nansbiX (IIO/1), 00beMHEHHBIX KaHAJIOM CBSI3H.

OnauH 13 1LEHTPOB OO0pabOTKM JaHHBIX — OCHOBHOM — WCHOJB3YETCS s
obecrieueHus: padOThl CUCTEMBI B IITATHOM PEXUME.

Bropoit ICOJl — pe3epBHbIE — HCHOIB3YyETCA Mg ObOecreueHus padboTh
CUCTEMBI B Clly4a€ aBapuH, B pe3yibTaTe KoTOopod ocHOBHOM IO/l cranoBuTCS
MOJTHOCTBIO HEPAOOTOCTIOCOOHBIM.

Komnonentsl IICO/J[ B ocHoBHOM I[O/] nmyOGmupyroTcsi Tak, 4TOOBI BBIXOJ M3
CTpOsi JIOOOTO W3 HHUX MOT OBbITh OTpabOTaH Ha YpPOBHE KOMIIOHEHTa, 0e3
HEOOXOJIMMOCTH TMOJIHOTO MepektoueHus Ha pe3epBHbIi [{O/].

Kommneke I[COJ] Takke MOMKET HCHOJB30BaThCsl B KOH(UTYpallid C OJHUM
LIEHTPOM 00paOOTKH TaHHBIX.

B takom ciydae 3anuty obecrieunBaeT 1y0JIMpOBaHNE KOMIIOHEHTOB, 3aIl[UTa OT
pucka yrparsl [{O]] nenukom He oOecrieunBaeTcsl.

Paznen 3 mnpuMeHHMM TOJNBKO IS KOH(MUTYpallud C HUCIOJIB30BAaHUEM

nonojgautensHoro IO/,
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2 BoccTaHoBJIeHHEe PAGOTOCIIOCOOHOCTH MOCJIe c60eB KOMIIOHEHTOB

Ipu coxpaHeHuu ocHOBHOrO IO/]

2.1 BoccTtaHoBJIeHHE KOMIIOHEHTOB NoACHUCTEMbI «l'[J'IaT(l)OpMa

00padoTKN»

2.1.1 BoccranoByienne paodorocnocodonoctu ICOJ mnocae coos CYBJ]

Oracle

CYB/l Oracle BBIIOJHAIOT pojib 00paOOTYUKOB MH(OPMAIUH, BBIIOJIHSIOMIMX
nporieccel 00pabOTKH, peaar3oBaHHbIe Ha si3bike PL/SQL.

Otka3 o0paboTyMKka MOXKET MPUBECTH K OCTAHOBKE 3alyLIEHHbIX Ha HEM
IPOLECCOB 00PaOOTKU U MOTEPE XpaHsIIEHcss Ha HeM HH(OpMaLUu.

Nudopmanus, Haxopmsmiascs Ha o0paOOTUMKAX, 3arpy’kKaercs U3 MOJACHUCTEMbI
BEPCUOHHOTO XpaHEeHUs U (OPMUPYETCS B X0/i€ pabOThI MPOLIECCOB OOPAOOTKH.

Nudopmanus ux moacucTeMbl BEPCUOHHOTO XPAaHEHHUSI MOXKET ObITh 3arpykeHa
3aHOBO.

Nudopmanus, chopmupoBaHHas He3aBEPIICHHBIMUA MPOLIECCAMHU, MOXKET OBITh
[OJTyYyeHa MOBTOPHBIM 3aIlyCKOM Ipolecca 00paboTKU MPHU COXPaHEHUHU MapaMeTPOB U
HCXOJTHBIX JTAaHHBIX.

Takum 06pa3om, BoccTaHOBIIeHHE HHGOPMAITUN HE TpeOyeTCsl.

[Toacucrema «miardpopma oOpabOTKM» HMEET 3aJaHHbIi B KOH(MUrypauuu
criucok CYB/I-00paboTunKoB.

[Ipu BBIOOpPE 00pabGoTuMka [JIs 3allyCka HOBOTO TpoIllecca MOJACHCTEMA
«mnatgopma o0pabOTKU» UCKITIOYAET U3 PACCMOTPEHUS HEJOCTYITHBIC SK3EMILISIPHI.

Takum oOpazom, eauMHCTBEHHOE, 4TO Tpebyercs caenatb mpu otkaze CYBJI-
o0paboTunka — 3aHOBO 3allyCTUTH MPOIECCHI, paboTaBIMe HAa HEH, B TOJICUCTEME
aAMUHUCTpUpOBaHusA (mpu 3ToM Miatgopma oOpabOTKH BbIOEpeT 00pabOTUMK U3

YuCya JOCTYIHbIX).
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2.1.2 BocctanoBiaenne padorocnocoonoctu LICO/ mocae coost Hadoop

Hadoop BeimosnHseT posib 00pabOTUMKA MPOIECCOB, PEATM30BaHHBIX C
npuMeHenneM noaxoaa Map/Reduce.

B IICO/] ucnone3zyercst Hadoop, Bxonsmuii B mnatdopmy Datastax.

Ota Bepcust Hadoop 6Gasupyercs Ha ¢aiinoBoit cucteme CFS (Cassandra File
System), He nMeromel eIMHON TOYKH OTKA3a.

[TomoOHast OJTHOPAHTOBAS KOHPUTYpALTHS TI03BOJISICT COXPaHATH
PaboTOCIIOCOOHOCTH IPH OTKAa3e K000 M3 HOJ KilacTepa.

B cinydae oTkasa HOIBI CEKIMU 3aJaHWs, KOTOpPbIE HWCIOJIHSUINCH Ha HEM,
ABTOMATUYECKH MEPE3aIyCKalOTCs Ha OCTABIIUXCS JOCTYITHBIMHU HOJAX.

JIOTIOJIHUTENBHBIX ACHUCTBUM CO CTOPOHBI aAMHUHHCTPATOPA MPH OTKA3€ HOMABI

Hadoop He TpeOyercs.
2.1.3 BoccranoBiaenne padorocnocoonoctu IICO/I nociie coost Cassandra

Knactep Cassandra pacnonaraercsi Ha HECKOJIBKUX CEpBEpax M 3alHCHIBAET Kak
MUHUMYM JIB€ KOMUHU KaXKJ0ro OJI0Ka Ha JBa Pa3HBIX cepBeEpa.

Takum 00pa3oM, MpH BBIXOZE W3 CTPOS JHOOOTO M3 CEPBEPOB LIS COXPAHCHUS
paboTOCIOCOOHOCTH KilacTepa He TpeOyeTcss HUKAKUX JOMOJHUTEIbHBIX JIEUCTBUU,
JpaiiBep HOCTyIa aBTOMAaTUYECKU BbIOUPAET JOCTYIIHBII cepBep.

B cnyuae, ecnu nanHble cCOOMHOTO cepBepa MOBPEXKICHBI, IPU BBOJIE €TI0 B CTPOU
CIIeIyeT BOCIIONB30BaThCS KOMaHIoi nodetool repair ans ero BOCCTAHOBJICHHS Ha
OCHOBE YLIEJIEBIINX PEILJIUK OJIOKOB.

B cnyuae, ecnu cepep Cassandra BbIIen W3 CTPOSI LETUKOM U HE TOMJICHKHUT
BOCCTAHOBJICHHMIO, HAa IMOJAMEHHOM CEpBEpEe, YCTAaHOBJICHHOM BMECTO HEro, CIEAyeT
BBITIOJTHUTH CJICAYIOIINE CHCTBUS.

1) Pa3BepuyTth Ha HOBOM cepBepe [10 Cassandra.

2) 3anath mapamMeTpbl KOHPHUTYpaI|K, aHAIOTHYHBIC APYTUM CEpPBEpaM.

3) 3amath mapamMetp auto_bootstrap B 3HaueHue true.
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4) CraproBaTh HOBYIO HOJY Kiactepa ¢ mapamerpoMm replace_address, paBHbIM
ajJipecy 3aMelacMoi HOJbI, JJIs Yero ykasath B (aiine /usr/share/cassandra/cassandra-

env.sh:

JVM_OPTS="$JVM OPTS -Dcassandra.replace_address=agpec 3ameHSeMON HOAbl

5) Ilo oxOHUAaHWHM WHHUIMAIM3AIMU HOJBI yOpaTh 3aJaHHBIM HA MPEABLIYIIEM
mrare mapametp replace _address.

6) Ecnm anst 3aMeHeHHOW HOIBI MCIONIb30Baics apyrod |P-aapeca, wepes 72
yaca Iocje OKOHYaHUs MHUIManu3auuu yopats |P-anpec cOoitHON HOABI U3 (ailioB

cassandra-topology.properties u cassandra-rackdc.properties.
2.1.4 BocctanoBiaenne padorocnocoonoctu LICO/ mocae coon Spark

Knactep Spark pacmomaraercss Ha HECKOJIBKHMX CEpBepax M HE XpaHMT
YHUKAQJIbHBIX JAHHBIX.

[Ipu BBIXOAE W3 CTPOS JHOOOr0 U3 Y3JIOB KJIACTEPA HUKAKUX JTOMOJHUTEIBHBIX
JEUCTBUN [IJIi COXpaHEHUsI pabOTOCTIOCOOHOCTH HE TpeOyeTcs, AapaBep J0CTyma
ABTOMATUYECKU BHIOMPAET JOCTYITHBIN CepBep.

JlelicTBUsL TpM yTpaTe JaHHBIX M IIOJHOM yTpare cepBepa aHAIOTMYHBI

neuctBuaM s kiactepa Cassandra, onmcansbim B 1. 2.1.3.
2.1.5 BoccranoBiaenne padorocnocoonoctu LICO/ nocie coost Solr

Knacrep Solr pacnonaraercss Ha HECKOJBKUX CepBEpax, HCIOJb3YET BHEIIHEE
pacripeiesieHre 3apOCOB U HE XPAHUT YHUKAIbHBIX JTAHHBIX.

[Ipu BBIXOZE W3 CTpOs JIOOOr0 M3 Y3JIOB KjacTepa HUKAKUX JIOMOJTHUTEIbHBIX
JEUCTBUN IS COXpaHeHUs paboTocmocoOHOCTH HEe TpelyeTcs, OaTaHCUPOBIIUK
Harpy3Kd aBTOMaTUYECKH BHIOMPAET JOCTYITHBIN cepBep.

JleicTBUsT TpU yTpaTe [aHHBIX M IIOJIHOW yTpaTe cepBepa AaHAJIOTHUYHBI

nevctBusaM s kiactepa Cassandra, onmcansbim B 1. 2.1.3.
2.1.6 Boccranoienne padorocnocoonoctu ICO/I mocie cooss Tomcat

Kmacrep Tomcat pacnosiaraercsi Ha HECKOJBKHX CEPBEpPaXx M HCIOJIb3YeT

BHCIIHECC paCpCaACICHHUC 3aIIpOCOB.
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[Ipu BBIXOAE W3 CTPOS JHOOOr0 U3 Y3JIOB KJIACTEPA HUKAKUX JTOMOJHUTEIbHBIX
JAEUCTBUM 1Sl COXpaHEHUs pab0TOCIOCOOHOCTH HE TpedyeTcsl.
JUIsi BOCCTaHOBJIEHHMsSI COOWHOM HOABI CIEAYET IMOBTOPHO BBINOJHUTE €€

pa3BepTHIBAHUE.
2.1.7 Boccranosisienne padorocnocoonoctu IICO/I nocie coos PostgreSQL

[Tpu BeIXOAE M3 cTpOsi OcCHOBHOTO cepBepa PostgreSQL moacucrema oOpaboTku
LHCO/] e cMOXKeT MPpoA0IKaATh padoTy.

JUJ11 BOCCTaHOBJICHUS CJIEAYET BBIIIOJIHUTD CIEAYIOIINE JEHCTBUSL.

1) BBIOTHUTH aKTUBAIMIO PE3EPBHOTO CEPBEPa, OMUCAHHYIO B II. 3.2.

2) IlepeHacTpouTh CcepBephl TMOACUCTEMBI OOPa0OTKHM HA HCIOJIb30BaHHE
pesepBHOTO cepBepa PostgreSQL.

3) Ilepe3amycTUTh CepBEPHI MOJACUCTEMBI 00PAOOTKH.
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3 BoccTaHoBJIeHHE pa00TOCIIOCOOHOCTH MOCJIe YTPAThl OCHOBHOI'0
noxa

IIpu yrpate ocHoBHoro IO/l mns aktuBaunuum sx3emiuisipa LICO/] B pezepBHOM
LEHTpe 00paOOTKHU TaHHBIX HEOOXOAUMO BBIIIOJIHUTH CIEAYIOUIUE IEHCTBUS.

1) 3amyctuthb pe3epBHble 3K3eMILIIPbl CYB/[-00paboTunkoB.

2) AxtuBupoBatb pesepBHyto CYBJ] PostgreSQL meTomom, onvcaHHBIM B II.
3.2.

3) 3amycTuTh pe3epBHBIC IK3EMILISIPEI CEPBEPOB MPHIIOKEHUH Tomcat.

Pesepeubie sx3emmisipel  Cassandra, Hadoop, Solar u Spark Haxomstcs B
aKTUBHOM COCTOSIHUH, MIOCTOSIHHO MPUHUMAs PEIIUIMPYEMbIE TaHHbIE, U HE TPEOYIOT

aKTHUBalluU.

3.1 3amyck pe3epBHbIX 3Kk3eMiuisapoB CYBJI Oracle

3anyck pesepBHBIX 3K3eMIUIApoB CYBJ[ Oracle BbIMoSHAETCS Ha KaXI0M M3
pe3epBHBIX cepBepoB CYBJ[-00paboTunKoOB CiieayromuM HabOpoM KOMaH[ OT UMEHU

ITOJB30BaATCJIA — BJIaAC/IbLIa HHCTAJJIALINH.

# export ORACLE_SID = <uma 3k3emnaspa>

# export ORACLE_HOME = <nyTb K AomawHemy kKaTanory MO Oracle>
# sqlplus /nolog

SQL> startup

3.2 AktuBauus pe3epBHoro sx3emiuisapa CYBJL PostgreSQL

AxtuBaiusi pezepBHoro sk3emiuisipa CYBJ[ PostgreSQL, naxopnsierocsi B
peXKUMeE MOJyYCHUSI U MPUMEHEHUS U3MEHEHUM, BBITIOIHSACTCS HAa PE3EPBHOM CEpBEpe
CYB/ PostgreSQL ot uMenu noJib30Batessi — BIAJEIblla HHCTALIALNKN CIEAYIOMICH

KOMAaH/I0M.

# pg_ctl promote
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3.3 3anyck pe3epBHBIX IK3eMILIAPOB cepBEPOB NMpuIoKeHuil Tomcat

Usm. | JTlucm | Ne dokym. lModnucs | Hama

PesepBHbIE OK3eMIULIPBI CEPBEPOB MNPUIIOKEHUMHM Tomcat 3amyckaroTcs Ha
KaXXJI0OM U3 PE3EPBHBIX CEPBEPOB IPUIIOKEHUM OT UMEHU I0JIb30BATENS — BJIAAEIbLA
WHCTAJUISIIAN CIEAYIOIIEN KOMaHIOM.
# /usr/share/tomcat8/bin/startup.sh
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