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AHHOTaAIUSA
Apache Hadoop — 310 muardopma O pacnpeneseHHOMN
00paboTKn OOMBIIMX HAOOPOB JaHHBIX HA KJACTEPaxX KOMITBIOTEPOB
C MCHOJIb30BAaHUEM IIPOCTHIX MOfeJell mporpaMMUpoBaHus. B sToi
KHUTe Bbl TIO3HAKOMHUTECh C OOMIEH apXUTEKTYpoW IUIaTdOpMBI,
KOMIIOHEHTaMu cTeka, Takumu Kak HDFS u MapReduce,
npwioxenussmu Hadoop.
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BBeneHnne

Hadoop

BeepgeHue

Hadoop — 310 nporpammHas miargopma ¢ OTKPBITBIM UCXO[-
HbIM KOAOM Apache 11 XpaHeHMs! U KpyIHOMaclITaOHO# 00-



padOTKM OOJIBIIIMX HAOOPOB JIAaHHBIX B pacHpee/icHHON cpejie
KJIACTEPOB KOMIMBIOTEPOB C MCHOIb30BAHUEM IPOCTHIX MOJIENIEH
IPOrpaMMUPOBAHUSI.
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Apache Hadoop 2.9.2

Apache Hadoop 2.9.2 t rel

building upon the previous stable release 2.9.1

ler). See the user documentati
supported only on the Capacity Sched

ode Setup which shows you how to set up a single-node

The Hax ation you need to et started using Hadoop. with the S
Hadoop installation. The o the Cluster Setup to leam how to set up a multi-node Hadoop installation.

Hadoop npenHa3HaveH A1t MaCITaOMPOBAHUS OT OTAETbHBIX
CEepBEpOB JI0 THICSY MAIIHH, Kak/1as U3 KOTOPHIX 00ecrieurBaeT
JIOKaJIbHbIE BBIYMCIIEHUS U X PAaHWIIHIIIE.

dpeitmBopk Hadoop 6bu1 co3gan [larom Kartuarom n Maii-
koM Kadapesnoin B 2005 romy.

[NepBoHava bHO 3TOT (PPERMBOPK OBUT pa3padoTaH A TMOM-
Jnepxku pacripoctpaHenusi npoekra Nutch Search Engine no-
CTPOEHUSI TIOUCKOBBIX CUCTEM.

Jar, KoTopsiil B To Bpems padoTai B Yahoo, a ceituac siBisi-
eTcs aBHbIM apxutekTopoM B Cloudera, Ha3Bas 3TOT MPOEKT B



YeCTh CJIOHA CBOETO ChIHA.

Ero ceiH Ha3Ban coero urpyiieyHoro ciona Hadoop, u [lar
MCTIONIL30BAJT 9TO UMsI, YTOOBI TaK Ha3BaTh CBOM MPOEKT.

Hagaiite nocMoTpuM, 4To fenaeT ppertmBopk Hadoop takum
WHTEPECHBIM, MaCIITAOUPYEMBIM 1 YIOOHBIM B MCIOJIb30BAHUY.

Hadoop HaunHascs Kak mpocTasi cpefia akeTHOH 0OpadoTKH.

Unes, nexamas B ocHoBe Hadoop, 3akiioyaercst B ToM, 4TO
BMECTO TMEepeMellleHNs] JaHHBIX B BBIYMCIIEHUS] Mbl TIEPEHOCUM
BBIYKCJICHNS B TAHHBIE.

U B ocHOBe cuctembl Hadoop JiekuT MaciiTabupyeMocTh.

Bce monymu B Hadoop paspabotanbl ¢ (yHaaMeHTaTbHBIM
NPEANOJIOKEHUEM O TOM, YTO armapaTHoe oOecrieueHre PaHo
WIY TIO3[THO BBIXO/IUT U3 CTPOSI.

To ecTb NpeANnoNoKEeHUEM, YTO OTAEIbHAS MAlIMHA WA CTOU-
Ka MaIllFH, WK OOJIBIION KJacTep WM CYNEepKOMITBIOTED, BCE
OHHM B KaKOH-TO MOMEHT BBIIIYT U3 CTPOsi, WJIK HEKOTOPbIE UX
KOMITOHEHTHI BBI/IYT U3 CTPOSI.

N xomnonenTsl Apache Hadoop — MapReduce u HDFS u3-
HavaJbHO OBUTH co37aHbl Ha ocHOBe Google MapReduce u daii-
JoBou cucrembl Google.

Eme ogHa odeHb WHTEpecHasl Belllb, KOTOPYIO MPUHOCHUT
Hadoop, — 3T0 HOBBIM NOAXOA K JAHHBIM.

HoBblil mogxon 3akiioyaercss B TOM, YTO Mbl MOXEM COXpa-
HUTb BCE JaHHBIE, KOTOPBIE Y HAC €CTh, U Mbl MOXEM B3STh 3TU
JaHHBIE U YUTATh JIAHHBIE, CO3/1aBasi CXEMY, BO BpeMsl UTCHUSI.

BmecTo Toro, 4ToObI TpaTUTh BpeMsi Ha CO3aHKE CXEMB, IThI-



TasiCh MOJOTHAThH JAHHBIE K CXeMe, KOTOPYI0 Mbl CO3/IaJIM 3apa-
Hee, Mbl COXPaHsIeM BCe JTaHHbIe B IPUOIM3UTENLHOM (popMmare,
a 3aTeM MPOeLUpPyeM UX B CXEMY Ha JIeTy, TIOKa Mbl 3T JIaHHbIE
YHUTAEM.

Hadoop Common

Hadoop Distributed File System
(HDFS)

Hadoop YARN
Hadoop MapReduce

®perimBopk Apache Hadoop comepxuT 4yeThipe OCHOBHBIX
KOMITOHEHTA.

910 Hadoop Common, pacnipenenennas ¢aiioBasi cucreMa
Hadoop i HDFS, Hadoop MapReduce u Hadoop YARN.

Hadoop Common copepXuTt OMOMMOTEKHN M YTHIIUTHI, HE0O-
XonuMble 151 apyrux moaysien Hadoop.

Pacnipenenennas ¢aitnopas cucrema Hadoop XxpaHuT naHHbIe
Ha OOBIYHOM KOMIIBIOTEpPE, OOeCTieunBasi O4eHb BBICOKYIO COBO-
KYITHYIO [IPOITYCKHYIO CITIOCOOHOCTB O BCEMY KJIaCTePy KOMIIbIO-



TEPOB.

Hadoop YARN - 3710 mardopma ymnpapjieHus: pecypcamu,
KOTOpasi OTBEYAET 3a yIpaBJieHHEe BBIYMCIUTEbHBIMU pecypca-
MU B KJIaCTepe U UX UCTIOIb30BaHKe B TP IJIAHUPOBAHUY T10JTb-
30BaTesiei U MPUIOKEHUIA.

N Hadoop MapReduce — 310 Mozenb nporpaMMHUpOBaHUs,
KOTOpasi MacIITadMpyeT JaHHbIe TI0 MHOXKECTBY TPOIIECCOB.

U Bce monymu ¢ppeiimBopka Hadoop paspadotansl ¢ ¢pyHaa-
MEHTAJILHBIM TMPENOIOKEHUEM, UTO allapaTHoe odecrieueHne
BBIXOAMT U3 CTPOSI.

Hadoop eco system
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Cluster resource manager
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Log data collector
Impala

NoSql columnar store

saL
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HDFS
Hadoop Distributed File System

Zookeeper
Coordination

Ecmu Bbl nocmorpure Ha HDFS, YARN, MapReduce u Bcio
1aTopMy B 1I€JIOM, OHA COCTOUT U3 MHOTOUUCIIEHHBIX MTPUIIO-
JKEHUH, U KQXJI0€e U3 STUX MPUIOKEHUN CO3[JaHO C YY€TOM ITOTO



MPEON0KEHU .

VY Hac ectb paznnuHble TpUIOKeHUs, Takue Kak Apache PIG,
Apache Hive, HBase u apyrue.

N 1na KoHeyHOro mosb3oBarens, 4epe3 Java-kop
MapReduce, oH MOXeT MOJYyYUTh AOCTYH K JIIOOOMY W3 STHX
ITPUJIOKEHUMN.

W MBI MOXeM CTPOUTH Pa3IMYHOIO BUJA CHCTEMBI U3 ITUX
MIPUIOKEHUI.

[IpoekTtsl Apache PIG u Apache Hive npenocraBisiiotr uHTEp-
(beticel BBICOKOTO YPOBHSI, 00O€CTIieurBasi IOCTYI K JAHHBIM Yepe3
TMOJIb30BATENILCKUIN UHTEP(ENC.

Cam ¢peiimBopk Hadoop B OCHOBHOM HamucaH Ha sI3bIKe
MPOrpaMMUpPOBaHusl Java U MPOEKT TaKKe CONEPKUT HECKOIb-
KO MPUJIOKEHUM Ha HATUBHOM si3bIk€ C M YTUJIMTBI KOMaHAHOU
CTPOKH.
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Tenepp, JaBaiiTe HEMHOrO IOTOBOPUM O paclpeleseHHOM
(pannosou cucreme Hadoop.

UYro Takoe HDFS 1o cBoeii cytu?

D10 pacrpenesnieHHas, MacimtabupyeMass ¥ TepeHOCHMast
(paitioBast cucrema, HamucaHHas Ha Java A TOAJEPKKHU
¢gperimBopka Hadoop.

Kaxnpii Hadoop kiactep 0OBIYHO COCTOUT M3 OTHOTO y3Jia
Namenode u kiactepa y3noB Datanode, kotopbie U (hOpMHUPYIOT
9TOT KJacTep.

U kaxnas cucrema HDFS xpanut 6oJbiime ¢haiiisl, Kak mpa-
BUJIO, B IMAMIa30HE OT TMradaiTOB IO TepadanToOB.

N nanexnocts cucrembl HDFS nocturaercs myrem peruivka-
MM MHOTOUYHCJIEHHBIX XOCTOB.



HDFS Architecture

Meta data (Name, replicas,...):
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Takxke (aitoBas cucrema HTFS nognepxuBaer Tak Ha3bl-
BaeMbIil BTOpr4UHbIN y3ei1 NameNote, KOTOpbli peryasipHO MOjI-
KJIIOUaeTcs K nepBuuyHoMy y3iay NameNote u co3gaer CHUMKHU
€ro COCTOSIHHSI, 3alIOMHMHAs], YTO CUCTEMA COXPAHSET B JIOKAJIb-
HBIX U y/IAJIeHHBIX KaTajorax.

B kaxnon cucreme, ocHoBanHoM Ha Hadoop, cogepxurcs ka-
Kas-To Bepcus JBuxkka MapReduce.



Tunuunbil [BUAKOK MapReduce cogep:xut cpencTBo orcie-
KUBaHUS pabOTHI, B KOTOPOE KJIMEHTCKUE MPUIOKEHHUS MOTYT
oTmpasiATh 3aganus MapReduce.

U s1OT Tpekep paboTH mepegaeTr 3aJauyd BCEM JOCTYITHBIM
TpekepaM 3aj1a4, KOTOpbIe eCTh B KJIacTepe.

Takum o6paszom, kinaccudecknii Hadoop MapReduce mipen-
craBisieT codoil onuH rnponecc JobTracker u mpou3sBosbHOE KO-
muectBo npouieccoB TaskTracker, wim no-gpyromy oauH Mma-
CTep y3eJ U MHOXKECTBO Y3JIOB slave.

MapReduce BbITIONHSIET pabOTy HaJl OIPOMHBIM HaOOpOM
JaHHBIX, 0OpadarhiBas qaHHbIe u coxpaHsas ux B HDFS takum
00pa3oMm, YTO U3BJIEUEHHUE JAHHBIX TPOU3BOJUTCS MPOIIIE, YEM B
TPAAUIIMOHHOM X PaHWJIHUIIIE.

Mogens MapReduce cnenyet npuHLmnam (pyHKIIMOHATBHOTO



IPOrpaMMHUPOBAHMUSI, BCIIEICTBHE YEro TMOJb30BATEIbCKUE BbI-
YHCIIeHHs BHITIONHSIOTCS Kak (pyHKImH map u reduce, oOpada-
THIBAIOIIIME JAHHBIE B BUJE Map KJII0Y-3HAUYEHME.

Hadoop mnpenocrapisieT BbICOKOYPOBHEBBIN IMPOTrPAMMHBIN
uHTepdeiic Uis pean3alliy Mojb30BaTeNbCKUX (PYHKIMI map
v reduce Ha pa3JIMYHbIX SA3bIKAX.

Taxxe Hadoop npegocrasiser nHQpacTpyKTypy AJIs BBIIION-
HeHus 3aaanuii MapReduce B Bujie cepuid 3a1a4 map u reduce.

3agaur map BbI3BIBAOT (PYHKIIUKM map [ist 00padoTKu Habo-
POB BXOJHBIX JAHHBIX.

3arem 3agaum reduce BbI3bIBAIOT (pyHKIMU reduce s oOpa-
OOTKU MPOMEXYTOUHBIX JaHHbBIX, CTEHEPUPOBAHHBIX (PYHKIIUSI-
MU map, popMUPYsT OKOHYATETbHBIE BHIXOIHBIE JAHHBIE.

3amaun map u reduce BBIOIHAIOTCA U30JIMPOBAHHO IPYT OT
Apyra, 4to OoOecreunBaeT MapajiebHOCTh U OTKA30yCTOWYH-
BOCTb BbIUUCIICHUI.



ECOSYSTEMS

Hadoop1

YARN Resource Management

Hadoop Bepcum 1 copepxan kommnonentst HDFS u Map
Reduce.

N Hadoop Bepcum 1 pa3padatsiBajicsi TONMBKO IS BBITOTHE-
Hus 3agannii MapReduce.

A Hadoop Bepcun 2 yxe conepxut komrnoneHtsl HDFS u
YARN/Map Reduce Bepcun 2.

B kiaccnueckom Map Reduce, korna macrep y3es nepecraer
paboTarh, TOrza Bce ero y3jbl slave aBToMaTu4yecku MmepecTaioT
padoTars.

W MBI JOJKHBI IEPE3aITyCTUTh BECh KJIACTep U 3aHOBO HayaTh
BBITIOJTHSATH PadoTYy.

OTO eIWHCTBEHHbIN CIIEHAPHA, KOTJa BHIMOTHEHUE padOThI
MOJKET IPEPBATHCS, U ITO CO3/IAET EAMHCTBEHHYIO TOUKY OTKa3a.

Kommonent YARN wim Yet Another Resource Negotiator pe-



IIaeT 3Ty nmpoodieMy Onaroapsi CBoei apXuTeKType.

MapReduce Status ———»
Job Submission ------ >
Node Status B
Resource Request ----- »>

YARN OCHOBBIBaeTCSl Ha KOHIIETIIIMA HECKOJIBKUX MAcTep y3-
JIOB Y1 HECKOJILKMX TOJYMHEHHBIX slave y3JI0B, U €ClIi OIUH Ma-
CTep y3eJ BBIIIIET U3 CTPOsi, TOTJIA JPYroil MacTep y3esl BO300-
HOBHUT IIPOLIECC Y MPOJOJIKUT BBITTOJIHEHHE.

Knaccuuecknii Map Reduce oTBeuaer kak 3a yrnpasJieHHUE pe-
cypcamu, Tak 1 32 0OpaOOTKY JIaHHBIX.

B Hadoop Bepcun 2, YARN paznenser pyHKUMA ynpasie-
HUS pecypcaMy M IUIAHUPOBAHWSI/MOHUTOPUHTA 3aJAHNUM HA OT-
JeJIbHbIE IEMOHBI.

YARN - 3710 yHMBepcasibHas1 miatdgopma s 3arycka Jio-
00ro pacmpeieieHHOTO MpuIokeHus1, U 31ech Map Reduce —
9TO pacrpeielieHHOe MPIIOKEHHE, KOTopoe paboTaeT MoBepx



YARN.

Takum o6pazom, YARN oTBedaer 3a ympaBiieHue pecypca-
MH, TO €CTh pelllaeT, Kakas padoTa OyaeT BBIIOTHATHCS U KaKon
CUCTEMOM.

Torpa kak Map Reduce sBnsiercs: (ppeiMBOpKOM TTporpam-
MHUPOBaHMs1, KOTOPBIM OTBEYAET 32 TO, KAK BBIITOJTHUTh KOHKPET-
HYyI0 paboTy, HCTIONB3ys ABa KOMITOHEHTa mapper u reducer.

YARN otgenser KOMIOHEHTHl yIpaBJIeHUsI PECypcaMH OT
KOMIIOHEHTOB 00padoTkn, 1 YARN He cBogMTCsA TOJMBKO K
MapReduce.

Hucneruep pecypcos resource manager YARN onrumusupy-
€T UCIOJIb30BaHKUe KJlacTepa U MOIIEPKUBAET Ipyrue padodne
niporiecchl, Kpome Map Reduce.

[ToaTomMy 371€Ch MBI MOKEM T00ABIATD JOMOTHUTEbHBIE ITPO-
rpaMMHBIE MOJIENTH, Takhe Kak 00paboTka rpad)oB WM UTEpa-
TUBHOE MOJICTUPOBAHUE, KOTOPbIE MOT'YT 00padaThiBaTh JaHHbIE,
UCTIONB3YsI TE K€ KJIACTephl U OOIIIUE PECYPCHI.



'Apache Hadoop Ecosystem
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[Mosepx HDFS u Yarn moryr paGoTaTh MHOXECTBO KOMIIO-
HEHTOB, U 3Ta apXUTEKTypa TaKKe Pa3BUBAJIACH C TEUEHUEM Bpe-
MEHHU.

JlaBaiiTe MOCMOTPUM Ha UCTOPHUIO ¥ IOCMOTPUM, KakK BCS 3Ta
sxocucremMa Hadoop pasBuBajiack 1 pociia co BpeMEHEM.

Kak BBl MOXkeTe 3aMETHTh, Y MHOTUX M3 ITUX MPUJIOKEHUI
CMeEIIHbIE UMEHA.

Kak MBI MOKEM NOHATH BECh ITOT 300MapK, U KaK Mbl MOKEM
HIOHSATB, YTO JIeJIaeT KakJ0€ U3 ITUX NPUJIOKEHUI?

ITpoext Hadoop Bo3Huk u3 konuenumu Google MapReduce n
ujied O TOM, Kak MOXHO 00pabaThiBaTh OUeHb OOJTbIINE OObEMBI
JAHHBIX.
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Sawazall
|
Woa MapReduce Big Table
Gateway GFS

Chubby

3nech nokazaH crek Google Big Data.

W on HaunHaetcs ¢ paitnoBoii cuctemsl Google GFS.

B Google nogymainu, uro OyzeT Xopoliei ujaeei UCIob30-
BaTh OOJIBINIOE KOJMYECTBO PACHPE/IEIEHHOrO JeNIeBOro XpaHu-
JIMIIIA, U TIONBITaThCSl PA3MECTUTh TaM MHOTO JJAaHHBIX.

U npunymars Kakoi-T1o (ppeliMBOpPK, KOTOPBIHA MO3BOIUI ObI
00pabaThIBaTh BCE ITU AaHHbIE.

Takum oOpazom, y Google MoOsIBUICS CBOM OpUTWHAIBHBIN
MapReduce, 1 oHU XpaHWIH U 00padaTHIBAN OONBIIIHE 00HEMBI
JTAHHBIX.

3arem B Google ckazanu, 4TO 3TO JEUCTBUTEIBHO 370POBO,
HO HaM OBl OY€Hb XOTEJIOCh UMETh JIOCTYI K STUM JAaHHBIM U 00-
palarbCs K HUM Ha sI3bIKe, IToxoxkeM Ha SQL.

[Mostomy onu coznanu numo3 MySQL Gateway, yToOsl afari-



TUPOBATh JaHHbIE B KiacTtepe MapReduce u umeTh BO3MOX-
HOCTb 3aIpaIivBaTh STH JaHHbIX.

3areM OHM TIOHSIJIH, YTO UM HYKEeH CIeIIUaJIbHbIN SI3bIK BBICO-
KOTO ypoBHs AJ1s1 focTyna kK MapReduce B kjiactepe 1 oTIpaBku
padOTHI.

Tak mosiBuics Sawzall.

3arem nosiBuiicsi Evenflow 1 mo3Bomui cBSI3bIBaTh BOEAUHO
CJIOXKHBIE padoyMe HArpy3Ku U KOOPAMHUPOBATH CEPBUCH U CO-
OBITHS.

3arem nosBuiica dpemens. Dremel — 310 XpaHunuiue u me-
HeJKep MeTaJlaHHbIX, KOTOPBI IMO3BOJISIET YIIPABJISITh JAHHBIMU
1 00padaTeIBaTh OUeHb OOJIBITION 0ObEM HECTPYKTYPUPOBAHHBIX
JAHHBIX.

W 3atem, KOHEUHO, BaM HYXHO YTO-TO, YTOOBI KOOPIMHUPO-
BaTh BCE 3TO MEX/Iy COOOM.

Tak nosiBwiicss Chubby B kauecTBe cuCTEMbl KOOPAUHALIMM,
KOTOpasi yIpaBJisieT BCEMH IMPOAYKTaMH B 3TOM SKOCUCTEME, 00-
padarsiBatoIieit OOJbIIe OObEMBI IAHHBIX.
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HBase

Zookeeper
B

3neck nokazad crek Facebook Big Data.

U M1 BuuM, uto crek Facebook BRIIISAUT OYEHb TOXOKUM.

3nech ectb Zookeeper, aHanor Chubby, nienp koTroporo xpa-
HEeHUe U yIpaBJieHue KOH(UTYPAIUSIMH CUCTEM.

3neco ectb HBase, u Tabmmis: B HBase cityxat BXogoM U BbI-
xomoMm aiist pabotsl MapReduce.

W 3neck Hive u Databee, kotopsie o6ecrieunBaet SQL 3ampo-
CBI.

N ectp Scribe, KoTOpbIil MCHONB3YETCsS ISl arperaluyu Jior
JaHHBIX, TIepeaBaeMbIX B PEKMUME pealbHOro BpeMeHH ¢ OOJTb-
IIOTO KOJIMYECTBA CEPBEPOB.
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3arem, eclii Mbl IOCMOTPUM Ha cTek Yahoo, Bbl yBUIUTE, UTO
OHU UCTOJB3YIOT T€ K& KOMIIOHEHThI, HEKOTOPbIe U3 HUX C APY-
T'MMHU UIMEHaMHU, HO JIJIsl TeX e 1ieJIeH.

LinkedIn Takxe uMeeT CBOIO BEPCUIO ITOTO CTEKA.

W onsTh ke, Bbl MOXKETE BUIIETh, YTO 3[1€Ch T€ K€ KOMIIOHEH-
ThI, HEKOTOPbIE U3 KOTOPHIX UMEIOT CBOM peaTn3allii.

Takum 06pa3om, BBl MOXeETe BU/IETh, YTO U3 BCEX ITUX CTe-
KOB BO3HMKAET I11a0JIOH, KOTOPBIM UCTIONB3YIOT Pa3Hble OpraHu-
3allUu.



Cloudera's Distribution for Hadoop

Ul Framework SDK

Workflow Scheduling

Data Languages, Compilers Fast

read/write

Integration ;
g @had@@p access

W 3peck nokazan Hadoop crek CDH — Cloudera's distribution
for Hadoop xommnanuu Cloudera.

Cloudera — 310 amepyKaHCKasi KOMIIaHH S, pa3pabOTIUK JIUC-
TpuOyTHBOB Apache Hadoop u psina mporpaMMHBIX IPOTYKTOB
skocuctembl Hadoop.

B stom creke y Hac ecth SqOOp, MHCTPYMEHT, IMpeaHa3Ha-
YeHHbIN 17151 9(hHEKTUBHOMN Tiepeaun OOJBIINX JTAaHHBIX MEXITY
Hadoop u cTpyKTyprpOBaHHBIMY X PaHUIUIIAMU JIAHHBIX, TAKH-
MU KaK peJIsIUOHHbIe Oa3bl JaHHbIX.

U ects Flume — pacnipeniesieHHbIi cepBUC [151 arperupoBaHUs
OOMBIIIMX 0OBEMOB JIOT JAHHBIX.

3nech ucnonb3yercst HBase nuist ciyvaiiHoi 3anucy U YTeHust
JaHHbIX, XpaHammxcs B HDES.

Oozie ucnonbp3yeTcsi B Ka4eCTBe JABMKKA KOOPAUHAIIMY U pa-



Ooyero mporiecca.

U Pig n Hive obecrnieunBaioT sSI3bIKM BBICOKOTO YPOBHSI 3aI1pO-
COB JIAHHBIX.

W nakoHer1 31ech ucnoinb3yercs: Zookeeper B KauecTBe CITy kK-
Obl KOOPJMHAIIMY B OCHOBE 3TOTO CTeKa.

W MBI MOXEM cKauaTh M 3allyCTUTh BUPTYJIbHYI0 MAIlIMHY
Cloudera, koTopasi MO3BOJNAET 3allyCKaTh BCE 3TU pa3IAYHbIE
CepBUCHI U y3HaBaTh, KAK OHU padoTalOT, 0e3 HEOOXOIUMOCTU
YCTaHOBKH CepBepa.

Ho chHavana paBaiiTe MOroBOpUM O Pa3jIMUHBIX MHCTPYMEH-
Tax, KOTOpble Mbl OyleM HWCIOJb30BaTh TOBEPX IIAT(OPMBI
Hadoop.

C pa3BUTHEM BBIYUCIUTEIBHON TEXHUKHU CTAJIO BO3MOKHBIM
YIIPaBJISITh OTPOMHBIMH OOBbEMaMU [TaHHBIX, KOTOpbIE pPaHbIIE
MBI MOTJI 00pabaThIBaTh TOJIBKO HA CYMEPKOMITBIOTEpaX.

Hacrosimuii npopblB mpou3oliien, Korja Takue KOMITaHUH,
kak Yahoo, Google u Facebook npunuiv kK NOHUMaHUIO, YTO UM
HY’KHO 4TO-TO C/IeNIaTh, YTOOB 00padaThiBaTh 1 MOHETU3UPOBATH
9TU OrPOMHBIE OOBEMBI TAHHBIX, KOTOpPbIe OHU COOMPAIOT.

B pe3sysbrarte ObUTM CO3[aHBl PA3IMUHbIE MHCTPYMEHTHI U CO-
Opansbl creku Big Data.

W naBaiite HayHeM OOCYXJCHUE STHX WHCTPYMEHTOB C
Apache Sqoop.



Map Task

HDFS/HBase/
Hive

Sqoop

Sqoop o3nauyaer SQL nna Hadoop.

DTO NPOCTOM UHCTPYMEHT KOMAHAHOM CTPOKHU, KOTOPBIM NO3-
BOJISIET UMITIOPTUPOBATh OTAEJIbHbIE TAOIUIIBI WK Liesible Oa3bl
naHHbIX B cuctemy HDFS.

U 3TOT MHCTPYMEHT reHepHupyeT KJIacchl Java, YToObl MOKHO
OBbLIO B3aMMOJIEHCTBOBATH C TAHHBIMH, KOTOPbIE Mbl MIMITOPTH-
POBaJIN.

C 3tuM uHCTpyMeHTOM BBl MOKeTe paboTaTh ¢ JaHHBIMU Oa-
3bl JaHHbIX SQL B cpene Hadoop u ucnons3oBars Map Reduce
JUIS 3aIyCKa 3aJaHUM C STUMU JTaHHBIMHU.



HDFS /
Storefiles Slolehlts Storefiles Slorehles MO8 files
HFile [Thrie | HFile [Thrie | HFile

Crnenyromuii ”HCTpyMeHT — 310 Hbase.

Hbase saBnsiercs kimoyeBbiM KoMIIOHEHTOM creka Hadoop, Tak
KaKk OH MpelHa3Ha4YeH ISl MPWIOKEHUH, KOTOpbIM Tpeldyercs
OBICTPBII MPOU3BOJIBHBIN IOCTYI K OOJIBIIOMY HAOOPY TaHHBIX.

U1 Hbase ocHoBeiBaetcst Ha Google Big Table u moxer oOpa-
OaTbIBaTh OOJIBLINE TAOJMIIBI JAHHBIX, OOBEIMHAIOIINE MUJLIA-
apIbl CTPOK U MIJUTMOHBI CTOJIOIIOB.



Client machine

Shell (Grunt)

Pig PiglLatin

I

/ MapReduce HDFS

Pig — 3TO A3BIK CKPHUIITOB, 3TO IUIAT(POPMa BBICOKOTO YPOB-
He Ui co3faHus nporpamm MapReduce ¢ ucnonb3oBaHuEM
Hadoop.

ItoT A3bIK Ha3bIBaeTcA Pig Latin, n oH npeHa3HaveH 114 3a-
Jla4 aHaJIM3a JIAaHHbBIX KaK NOTOKOB JAHHBIX.

Pig camonocTraToueH, 1 BBl MOKETE BBHITIOJHST BCe HEOOXOIH-
Mble Manunysssuuu B Hadoop, mpocro ucnonb3ys pig.

Kpome Toro, B pig, BBl MOXKETE UCIIOIb30BaTh KOJ HA pa3HbIX
s3bIKax, Takux kak JRuby, JPython u Java.

1 Ha000pOoT, BBl MOXETe BHIMOMHATH CKpUnTh PIG Ha npyrux
SI3BIKAX.

Takum 0Opa3zom, B pe3yJibTaTe Bbl MOXeTe ucronb3osath PIG
B KauecTBe KOMITOHEHTA IJIs1 CO3aHMsI ropasio Oosiee KPyMHbIX
1 OoJiee CIOXKHBIX TPHIIOKEHUH.



Apache hive Architecture

Hive Thrift Hive Web
Interface

Metastore

MapReduce

[MporpammHuoe odecnieuenue Apache Hive obnerdaer 3arpo-
CBI U1 yIpaBJieHHe OOJbIINMY HaOOpaMy JaHHBIX, KOTOpbIE HaXo-
JATCA B pacIipeie/IeHHOM XpaHWIHILE (paisioB.

Hive npenocrapisier MeXaHU3M AJ1s1 IPOEKTUPOBAHUS CTPYK-
TYypBI TOBEPX ITUX JAHHBIX Y ITO3BOJISIET UCNOIB30BaTh SQL-110-
JOOHBIE 3aIIpOChl AJ1s1 JOCTYIA K JaHHBIM, KOTOPbIE XPaHSATCA B
3TOM XPaHWIHILE JAHHbIX.

U s1ot s3Ik 3anipocoB HasbiBaeTcs Hive QL.



Apache Qozie

Qozie Client

Lar Hadoop Cluster

2. Java Client
3.REST APL

Actual Program

MR, Hive, Pig, Spark, etc

Launcher Job

Single map task
No reduce task

Oozie Webapp

Client/Gateway Node
Servlet Container

Oozie — 310 cucTeMa IIaHUPOBaHUsT pabOUMX MPOIIECCOB, KO-
TOpasi yrpasJisieT BceMu Hammu 3aaanussvu Hadoop.

3amanus pabodero nporiecca Qozie — 3TO TO, YTO Mbl Ha3bl-
BaeM DAG umm Directed Graphs.

3ananus koopauHaropa Oozie — 3TO MepUOAUYECcKUe 3a]a-
HUs padoyero mporiecca Oozie, KOTOpbIE 3aMyCKAIOTCS IO YacTO-
T€ WM TOCTYITHOCTH JIaHHBIX.

Oozie uHTErpupoBaH ¢ OCTaJbHOM yacThio cteka Hadoop u
MOKET MOIAEPKUBATh CPa3y HECKOJbKO PA3JIMYHBIX 3adaHUIN
Hadoop.
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ZooKeeper

Crenymomuil THCTPYMEHT — 3T0 Zookeeper.

¥V Hac ecTb GOJBINON 300MAPK CyMaCHIEANINX TUKUX KUBOT-
HBIX, ¥ MBI JIOJKHBI IepKaTh X BMECTe U KaK-TO UX OpraHU30-
BBIBaTb.

ITO KaK pas To, 4To jesaer Zookeeper.

OH npenocTaBisieT ONepalvOHHbIE CEPBUCHI IS KJactepa
Hadoop.

OH npeocTaBsieT ciyk0y pacipee/eHHON KOH(UTypaluu
U CITyk0y CUHXPOHU3AIMH, TIO3TOMY OH MOXET CUHXPOHU3UPO-
BaTh BCE 9TH 3a/1aHUS U PEECTP UMEH AJII BCEN pacIIpeleIEHHON
CHCTEMBI.



Web
Servers @

Channel

Flume Agent - JVM Process

Nucrpyment Flume — 310 pacnipeneneHHbI cepBUC 1isl 3¢-
(bexTrBHOTO COOpa U IepeMeITieHu st OOJTBIIUX OObEMOB JAHHBIX.

OH “MeeT MPOCTYI0 U OYeHb TMOKYI0 AapXUTEKTYPY, OCHOBAH-
HYIO Ha ITOTOKOBBIX JIaHHBIX.

N Flume ucnosnb3yeT NpocTyI0 paclIdpsieMylo MoOjesb J1aH-
HBIX, KOTOpasi MO3BOJISAET MPUMEHSTh Pa3IMuHble BUAbI aHAJIM-
TUYECKUX OHJIANH MPUJIOKEHUN.
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Hive
Metastore

Impala Shell

- -

Eme onuH uHCTpYMEHT — 310 Impala, KoTopslii 6611 pazpado-
TaH crienuaiibHo uist Cloudera, ¥ 3T0 MEXaHW3M 3aIllpoCoB, pa-
6oratomuii moBepx Hadoop.

Impala npusHocut B Hadoop TexHosoruio macirabupyeMon
napaJiyie;IbHON Oa3bl TaHHBIX.

W no3Bonser noiab30BaTesIsAM OTIPABIATH 3aIPOCHl C MaJbl-
MU 3aJIep’KKaMH K JaHHbIM, XpaHsimumMcs B HTES wimn Hbase,
HE COMPOBOX/Asi 3TO MACIITAOHBIMU TEPEMEIICHUSIMA U MaHU-
NYJIMPOBaHMEM JaHHBIMHU.

Impala uaterpuposana ¢ Hadoop u pabortaer B TOH ke KO-
CHCTEME.

D10 obecrieynBaeT MacHITaOUpyeMylo TEXHOJIOTHIO Tapai-
JenbHbIX 0a3 JaHHbIX Ha BepurHe Hadoop.

U 3710 no3Bosster otnpasiaTh SQL-onoOHbIE 3aIpOCH C ro-



pazno 6osnee BHICOKUMHU CKOPOCTSIMU UM C TOpPa3/i0 MEHbIIEH 3a-
JIePKKOM.

K

ter Computing

Spo

Lightnir

hatda@p

M

Reduce

Elie onvH 1OMoMHUTENIbHBIA KOMITIOHEHT, 9T0 Spark.

Xotst Hadoop mmpoko ucnosnb3yercst [jisl aHaiu3a pacipeje-
JIEHHBIX JAaHHBIX, B HACTOSIIIIEE BPEMsI CYLIIECTBYET PsiJl aJIbTEPHA-
THUB, KOTOPBIE MPEJOCTABISIOT HEKOTOPbIE MHTEPECHbIE MPENMY-
IIeCTBA 110 CPaBHEHUIO ¢ TpaAUIIMOHHOM riatrdopmoit Hadoop.

W Spark — 310 O/1Ha U3 TakUX aJIbTEPHATUB.

Apache Spark — 310 (pperimBOpk 3x0cucTemsr Hadoop ¢ ot-
KPBITHIM MCXOIHBIM KOIOM JJIsl peaju3alliy pacrpeeéHHON
00pabOTKM JTaHHBIX.

B ommmume ot knaccuyeckoro oopadorurnka Hadoop, peanu-
3yIOILIEro /IByXypOBHEBYI0 KoHLenuio MapReduce ¢ AUCKOBbIM



XpaHuwuieM, Spark UCHoib3yeT creluaaIn3upOBaHHbIE TPUMU-
THBBI JIJIS peKypPEeHTHOU 0OpaOOTKM B OMEpPaTUBHON MaMSTH,
Onarozapsi Yemy MO3BOJISIET MOMyYaTh 3HAUMTEbHBIA BHIMTPHIII
B CKOPOCTH paOOThI /1151 HEKOTOPBIX KJIaCCOB 33/1a4, B YACTHOCTH,
BO3MOKHOCTh MHOTOKPATHOTO JOCTyIa K 3arpy:KeHHbIM B Ma-
MSTh TTOJIb30BATEJIbCKUM JIAHHBIM JielaeT OMOIMOTEKY MpUBJIe-
KaTeJIbHOM 17151 A ITOPUTMOB MAIlIMHHOTO OOy4eHUs.

N Spark nopnepxuBaet s3blk Scala, U MpeaoCTaBiIsieT YHU-
KaJIbHYIO Cpefy [Uisl 0OOpaOOTKY JJAHHBIX.

s ynpaBieHusi Kjaactepamu Spark mopaepkuBaeT aBToO-
HOMHBIE HATUBHBIE KJlacTepbl Spark, Uju Bbl MOXKETe 3allyCTUTh
Spark nosepx Hadoop Yarn.

Uro kacaeTcsi pacrpelieieHHOro XxpaHwiuiina, Spark moxer
B3aMMOJIEHCTBOBATh C JIOOOW CHUCTEMOW XpaHEHWs, BKJIOYas
HDFS, Amazon S3 uiy ¢ KakUM-JI1OO JAPYTUM IOJIb30BaTe b~
CKUM pEILIEHUEM.



Cloudera QuickStart VM

a

Tech Solutions

Hadoop

Cloudera QuickStart VM

Jlnst Hauasia paboThl HAM HYKHO CKayaTh BUPTYAJIbHYIO MAaIIIH-
Hy Cloudera, no3Bossioiyio 03HakOMUTbCs co ctekoM Cloudera
Hadoop.



cloudera PRODUCTS ~ SOLUTIONS ~ DOWNLOADS  ABOUT D ® p

QuickStarts for CDH 5.13

Virtualized clusters for easy.installation on

your desktop. Get Started Now

Cloudera QuickStart VMs (single-node cluster) make it easy to

quickly get hands-on with CDH for testing, demo, and self- et

{885ing purposes, and include Cloudera MaiRior
your cluster. Cloudera QuickStart VM also includes a tutorial,

sample data, and scripts for getting started.

** Cloudera QuickStarts, deployed via Docker containers or VMs, are not GET IT NOW =

intended or supported for use in production. **

**The current Quickstart VM is based on CDH 513. Although Cloudera
periodically releases updated versions with newer releases of CDH, older

versions are not available for download.**

[locne ckauMBaHUA U PACIIaKOBKY apXuBa, 3aIlyCTUM BUPTY-
QJIbHYIO MALIVHY.
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Hs1 atoro B VirtualBox uMnoprrpyem ckayaHHY10 KOH(UTY-

patio ovf.
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cloudera

& [Cloudera Live : Vielco

Q) @ L Fijn25,17:42 cloudera
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Cloudera

clouderaLIVE

YourClster

slel=

< @ ) & [, WedJan23,23:09 cloudera

ue @Hadoopv @HBasev @impalav @iSparkv isolr [30czie [Cloudera Manager »

Welcome to Your Cloudera QuickStart VM! J

= Get Started

orial - Mozilla Firefox

e ¥ AO =

| @ Cloudera Live : Welco...

SN E
BOPL@ROErcH

[Mocne 3amycka BupryasipHOi MammHbl Cloudera QuickStart
BBl YBHIWTE paOOYMil CTON M OTKPHITHII Opay3ep.

W1 ecnu BB MOCMOTpPUTE HA 3TOT Opay3ep, Bbl YBUIUTE, UTO
371eCh MTPE/ICTABIEHO HECKOJIbKO pa3HbIX ceprcoB Cloudera.

3necwk ectb Hue, Hadoop, HBase, Impala, Spark, u 1. a.

910 Bce nmpwiokenus creka Cloudera Hadoop.

3pech Opay3ep BBICTYNAaeT Kak KJIMEHT, 4JIs1 JOCTyIa K 3TUM
cepBHCaM, 3alyIIEHHBIM Ha BUPTYAJIbHOW MAIlIMHE, JJI5 JOCTyNa

¢ nomorpio URL agpeca.

W nasaiite mpoiiiemMcs o HUM U y3HaeM, YTO OHU HaM MOTYT



MpeaoCTaBUTh.

8 couder-quicktartvm-542-0-itualbox [Patorae] - Oracle M VirtualBox

4 Applications _Places System @) Ed

Satjan26,18:28  cloudera

Cloudera Live : Welcom... x | Namenode information ~ x | &
€ @ quickstart.cloudera:50070/dfshealth htmi#tab-ov v G| [ Q Search
iCloudera {jHue EJHadoopv EIHBasev [EJimpalav [EdSparkv {jSolr {7iOozie

Hadoop  Overview Datanodes  Snapshot  Startup Progress Utilities ~

Overview start.cloudera

Started: Wed Jan 23 22:58:07 PST 2019

Version: 2.6.0-cdh5.4.2, r15b703c8725733b7b2813d2325659eb7d57e7a3f
Compiled: 2015-05-20T00:03Z by jenkins from Unknown

Cluster ID: CID-09038056-e581-4817-9ae2-18ad92cd7755

Block Pool ID: BP-989008105-127.0.0.1-1433846136903

| @ Namenode information...

Ol =
P L@@ 0 SBrcy

OtkpoeM Bkiaaky Overview NameNode Hadoop.

3neck Mbl BUAUM 0030p Hariero creka Hadoop.

MBbI MOXeM BUIETh, KOTIa TIPOU3O0IILIA HHUAITUAT3AIINS STOTO
CcTeKa.

W 10T 0030p Aa€T HAM MOJIHYIO CBOJKY TI0 BCEM KOH(pHTypa-
LUSIM, KOJTMYECTBY (DAJIOB U T. 1.



{iCloudera {Hue {ElHadoopv [JHBasev [Himpalav EJsparkv {iSolr {]Oozie {iClouderaManager {}Getting Started

Hadoop  Overview Datanodes  Snapshot  Startup Progress Utilities ~

Datanode Information

Last Admin Non DFS Falled
Node contact State Capacity Used uUsed Remalning Blocks Block pool used  Volumes. Version

o InService  54.64GB 37639  9.53GB 447468 387 37639 MB )
[

uickstart.clouder 26.0-
(10.0.2.15:50010) (0.67%) cans.4.2

Hasaiite oTkpoem BKJIagky Datanodes.

DTOT CEpBUC MO3BOJIAET IOCMOTPETh HA BCE MMEIOIINECH Y
Hac Datanodes.

Hanomuum, uro kmacrep HDFS cocroutr wu3 opHoro
NameNode, rnaBHOroO cepepa, KOTOpPbIi YIPaBIsET MPOCTPaH-
CTBOM MMEH (palyIOBOM CUCTEMBI U PEryJIUpPYyeT JOCTYIT KJIUEH-
TOB K (paisiam.

U cymectByI0T y3i1bl JaHHbIX Datanodes, 0ObIYHO MO OHOMY
Ha y3eJl KJlacTepa, KOTOpble YIPABJIAIOT X PaHUIUIIEM, TIOIKJIIO-
YEHHBIM K Y3J1aM.



HBase Region Server: quickstart.cloudera - Mozilla Firefox

HBase Region Server: qu... x | %
€ @ quickstart.cloudera: ve
[Fclowdera {Hue EIHadoopv EiHBasev [Edimpalav Esparkv uSolr [30ozie {“jCloudera Manager (] Getting Started

P ACHE home

HEBASE

RegionServer qui ) 0020, 1548557425017 f

Server Metrics
Base Stats

Requests Per Second Num. Regions Block locality Slow WAL Append Count

0 0 0 0

Otkpoem BkiIagky RegionServer HBase/

HBase — 3TO cTONOIOBOE XpaHWIMWINE [AaHHBIX, KOTOpOE
XPaHUT HECTPYKTYPUPOBAHHBIE AAHHBIE B (PallIOBOM CHCTEME
Hadoop.

31ech MOKa3bIBAETCS KOJIMYECTBO 3aIIPOCOB, KOTOPHIE Jejla-
I0TCS JUISl YTeHUs 1 3anvicy B 6a3y jpaHHbIX HBase.

W Mbl MOkeM BUJETh BCE BBI3OBBI U 33/1a4d, KOTOPblE ObUIN
nepeaHsl B 0a3y JaHHbIX.



G) Cloudera Impala - Mozilla Firefox - o X

Cloudera Impala x\&
€ @ quickstart.cloudera: vella *8 ¥ & O =

[Hcioudera {iHue EIHadoopv [EHBasev [limpalav [Sparkv wiSolr [(3Oozie {Cloudera Manager (Getting Started

Queries

This page lists all running queries, plus any completed queries that are archived in memory. The size of that archive is
controlled with the - -query_log_size command line parameter.

0 queries in flight

User DefaultDb  Statement  QueryType  StartTime  ScanProgress  State  LastEvent  #rowsfetched  Details  Action

Last 25 Completed Queries

User  Default Db Statement Query Type Start Time EndTime  Scan Progress State  #rows fetched Details

Query Locations

Location Number of Fragments

Impala no3Bossier HaM OTHPABJATH BBICOKOIPOU3BOIUTENb-
Hble SQL-1oo6HbIe 3arpock! K JaHHbIM, Xpansmumcs B HDFS.
W 31ech MbI MOKEM IOCMOTPETH MOCJIEIHUE 25 BbIITOJTHEHHBIX
3aIpOCOB, Mbl MOKEM MTOCMOTPETDb Ha 3aIpOChl, KOTOPBIE MPOUC-
XOIAT MPSIMO Ceiluac, Mbl MOXKEM OCMOTPETh HA MECTOMOJIOKE-
HUS ¥ (PparMeHTHI, K KOTOPHIM OBUTH OTITPABJICHBI 9TU 3aITPOCHL.



Oozie Web Console - Mozilla Firefox

(3 Oozie Web Console x| &

€ @ quickstart cloudera ve *B8 ¥ & O =
[Hcioudera {Hue EHadoopv EHBasev Elimpalav [ESparkv oJiSolr [3Oozie {Cloudera Manager {’}Getting Started

OO Documentation

atie

Server version [4.1.0-0a15.4.2]
Last Modfed Ended

Hanee, naBaiite OTKpoeM BKIaaKy Oozie.

31ech Mbl MOKEM YBUAETh KOJIMYECTBO OTIPABJICHHBIX 3a4a-
HUM, KOrJa OHU OBUIM 3aIyIleHbl, U T. JI.
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[[cloudera {Hue EiHadoopv [EiHBasev [limpalav @iSparkv iSolr [JOozie (Cloudera Manager [ Getting Started

clouderaLive -

Your Cluster
Node Address
Manager Node 100215
Worker Node 1 100215

= Get Started

The tutorial below guides you through some analytic use cases, using the most popular open source tools included with CDH
(including Cloudera Impala, Cloudera Search, and Hue).

- Sert el

@ Cloudera Live : Welco... ] [ ]

Tenepp, 1aBaiiTe BepHEMCs K HCXOIHON BeO-CTpaHuIle, CTpa-
HULIE PUBETCTBUSA, U HaskMeM Start Tutorial.
W stoT ypok npeyioxkuT HaMm BBeAeHue B crek Cloudera.
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cloudera LIVE -

< Introduction

Getting Started

Define a Business Question

For the remainder ofthis tutoial, we wil present exampies in the context of a made up corporation called DataCo, and our mission s o help the organization
get bettr nsight by asking bigger questins

Scenario:

Vour Management: s taking euphoricaly aboct B1g Data

You: are carefully skeptical, as it will most likely al land on your desk anyway. Altematively it has already landed on you, with the nice project description of
Go figure ths Hadoop thing out.

< Introduction Tutorlal Exercise 1>

Tutorial Exercise 1>

Good to Know

Any successful PoC needs (o
address something your
organization cares about.
Hence, the frst thing you need
100015 t0: define a business
question.

It won just impress your
manager that you think big and
have perspective on the
business needs of your
organisation (which in English
means you just helped your
manager to look good i front of
his management) It wil aiso
help you 10 go through a well
Scoped PoC and get the

Ha 3T1oi1 cTpaHuiie roBOpHUTCs, YTO B 9TOM YPOKE MpPEACTaB-
JIEHBI IPUMEPBI B KOHTEKCTE CO3/JaHHOW KOPIOPAIMH 110]] Ha3Ba-

aueM DataCo.
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‘© Firefox has prevented the outdated plugin *Adobe Flash® from running on quickstart.cloudera.

cloudera LIVE

< Gett

Tutorial Exercise 1

Ingest Structured Data

quickstart.cloudera/#/.

W Bompoc nepBoro yrpaxHeHus — KaKue TMPOLYKTHI JTIOOST
MOKYMATh KJIUEHThI KOPIIOPAIIH ?

YtoObl OTBETUTH HA STOT BOIIPOC, BHI MOKETE TTOCMOTPETh Ha
JaHHbIE TPAH3AaKLUI, KOTOpbIE TOJDKHBI yKa3aTh, YTO KJIMEHTHI
MOKYMAIOT.

BeposTHO, BBl MOXeTe 3TO c/ie1aTh B OOBIYHON PEISIIIMOHHON
0Oase JaHHBIX.

Ho npeumymectso miaargopmsl Cloudera 3aksodaercsi B
TOM, UTO BBl MOKETE JIEJIaTh 3TO B OOJIBIIIEM MACITa0e MPU MEHb-
KX 3aTpaTax.

3neck cOOKy ecTh uHpopMaIus 0 Scoop.

DTO UHCTPYMEHT, KOTOPBIN Hctionb3yeT Map Reduce st adp-
(pexTHBHOM Nepenaun JaHHBIX Mexay Kiaactepom Hadoop u pe-
JIALMOHHOM 0a30 TaHHBIX.



OH paboTaeT myTeM MOPOKIEHUsT HECKOIBKUX Y3JI0B JaHHbIX,
9TOOBI 3arpyKaTh pa3IMYHbIe YaCTH JAHHBIX TApaJLIebHO.

W no okoHuaHWM, KaXIbIl (hparMeHT JaHHBIX OyJIeT periu-
MPOBaH JJ1s1 oOecriedeHus JOCTYITHOCTH U pacripeieSieHus 1o
KJIaCTepY, YTOOBI BbI MOTJIU MapaJuIeIbHO 00padaThiBaTh JAHHBIE
B KJIacTepe.

N B nnardpopmy Cloudera BKIIOUEHBI 1BE BEpCUH SQOOP.

Sqoop1 — 3TO TOJCTHIA KJIUEHT.

N Scoop2 cocTouT 13 NEHTPATIBHOTO CepBEPa U TOHKOI'O KJIU-
€HTa, KOTOPbIA Bbl MOXETE MCHOJIb30BaTh 7151 TIOAKIIOYEHHUS K
cepsepy.

Huke, BBl MOXETE OCMOTPETh CTPYKTYPY TaOJIUIIbI JAHHBIX.

YroObl MpoaHaIM3UPOBATh JaHHBIE TPAH3AKIIMH Ha I1aTdop-
Me Cloudera, Ham Hy:)KHO BBECTH HX B PACIIPEACTICHHYIO (hansIo-
Bylo cucteMy Hadoop (HDES).

W Ham Hyk€H UHCTPYMEHT, KOTOPBbIi JIETKO IEPEHOCUT CTPYK-
TYpUPOBaHHBIE JAHHBIE U3 peIAIMOHHON 0a3bl 1aHHbIX B HDFS,
COXpaHsisl IPU ITOM CTPYKTYPY.

N Apache Sqoop siBiisieTcst 3TUM UHCTPYMEHTOM.

C nomoipio SqOop Mbl MOXKEM aBTOMATUYECKH 3arpyKarb
nanssle 13 MySQL B HDFES, coxpaHss npu 3TOM CTPyKTYpYy.



cloudera@quickstart:~

File Edit View Search Terminal Help

[cloudera@quickstart ~]$ [~
[cloudera@quickstart ~]$ hadoop fs -1s /user/hive/warehouse

Found 6 items

drwxr-xr-x - cloudera hive 0 2019-01-26 20:22 /user/hive/warehouse/ca
tegories

drwxr-xr-x - cloudera hive © 2019-01-26 20:23 /user/hive/warehouse/cu
stomers

drwxr-xr-x - cloudera hive © 2019-01-26 20:24 /user/hive/warehouse/de
partments

drwxr-xr-x - cloudera hive 0 2019-01-26 20:25 /user/hive/warehouse/or
der_items

drwxr-xr-x - cloudera hive © 2019-01-26 20:27 /user/hive/warehouse/or
ders

drwxr-xr-x - cloudera hive 0 2019-01-26 20:28 /user/hive/warehouse/pr
oducts

[cloudera@quickstart ~]$
[cloudera@quickstart ~]$ hadoop fs -1s /user/hive/warehouse/categories/
Found 2 items

-TW-r--r-- 1 cloudera hive 0 2019-01-26 20:22 /user/hive/warehouse/catego

ries/ SUCCESS

-rw-r--r-- 1 cloudera hive 1344 2019-01-26 20:22 /user/hive/warehouse/catego
ries/part-m-00000.avro

[cloudera@quickstart ~]$ {;

[cloudera@quickstart ~]$ I

BBepxy B MEHI0 OTKpPOEM TEPMHUHAI, U 3aIyCTUM 3TO 3a/1aHUe
Sqoop.

Sra KoMaH/a 3aryckaet 3a1aHus MapReduce s akcropra
JaHHBIX U3 0a3bl JaHHBIX MySQL u pa3mMertienust 3Tux (aiaioB
skcriopra B (popmare Avro B HDFS.

Drta KOMaHIa TaKke Co3/aeT cxeMy Avro, 9YToObl Mbl MOTJIA
JIETKO 3arpy3uTh TaOmuiiel Hive mis mocnienyioero uenomib30-
BaHus B Impala.

Impala — 3T0 MEXaHW3M aHATUTUYECKUX 3APOCOB.

N Avro — 310 (popmar (paiaoB, ONTUMU3UPOBAHHBIN IJIS
Hadoop.
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€ B @ quickstart.clo| @ Terminal [structured_data v & [Q search =B
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‘© Firefox has prevented the outdated plugin "Adobe Flash" from running on quickstart.cloudera

cloudera LIVE o

You should first open a terminal, which you can do by clicking the black “Terminal” icon at the top of your screen. Once it is open, you can launch the Sqoop job:

[clouderagquickstart ~]$ sqoop import-all-tables \
1\

onnect jdbe:mysql://quickstart:3306/retail db \
sername=retail dba \
assword=cloudera \

ompression-codec=snappy \
--as-avrodatafile \
--warehouse-dir=/user/hive/warehouse

Takum 0Opa3oM, MbI CKOITUPYEM KOJ M 3aITyCTUM KOMaHAY B
TepMHUHAJIE.

cloudera@quickstart:~

File Edit View Search Terminal Help
[cloudera@quickstart ~]$ sqoop import-all-tables -m 1 --connect jdbc:mysql://quil-
ckstart:3306/retail_db --username=retail _dba --password=cloudera --compression-c
odec=snappy --as-avrodatafile --warehouse-dir=/user/hive/warehouse

Warning: /usr/lib/sqoop/../accumulo does not exist! Accumulo imports will fail.
Please set $ACCUMULO HOME to the root of your Accumulo installation.

19/01/26 20:20:50 INFO sqoop.Sqoop: Running Sqoop version: 1.4.5-cdh5.4.2
19/01/26 20:20:50 WARN tool.BaseSqoopTool: Setting your password on the command-
line is insecure. Consider using -P instead.

19/01/26 20:20:52 INFO manager.MySQLManager: Preparing to use a MySQL streaming
resultset.

19/01/26 20:20:53 INFO tool.CodeGenTool: Beginning code generation

19/61/26 20:20:53 INFO manager.SqlManager: Executing SQL statement: SELECT t.* F
ROM “categories’ AS t LIMIT 1

19/01/26 20:20:53 INFO manager.SqlManager: Executing SQL statement: SELECT t.* F
ROM “categories’ AS t LIMIT 1

19/01/26 20:20:53 INFO orm.CompilationManager: HADOOP_MAPRED HOME is /usr/lib/ha
doop-mapreduce




[Nocne BHIMONHEHUS 3aJaHuUs, YTOOBI IOATBEPIUTD, YTO JaH-
Hble cyuiectByloT B HDFES, MbI ckonmpyem criefyoiiye KoMaH-
Jbl B TEPMUHAJL.

KoTopble MoKaKyT manky AJist KaKaI0d U3 TabIuIl U IOKAXyT
(paiisbl B manke Kateropui.

Cloudera Live : Welcome! - Cloudera Live Beginner Tutorial - Mozilla Firefox

Cloudera Live : Welcom... x | %
€ B @ quickstartcloudera ve #E & A S

[@cioudera {Hue EHadoopv EiHBasev [dimpalav [isparkv wSolr (3Oozie [ Cloudera Manager [ Getting Started

cloudera'LIVE

Verification ste

tart ~]$ hadoop fs -1s /user/hive/warehouse/categories/

Wil show the fils that live inside of the categories folder.

WHcTpymeHT Sqoop Takske JokeH ObUT co3/1aTh (haiisibl cxe-
MBI JIJIS1 9TUX JIaHHBIX.



cloudera@quickstart:~

File Edit View Search Terminal Help

[cloudera@quickstart ~]$ [~
[cloudera@quickstart ~]$ hadoop fs -1s /user/hive/warehouse

Found 6 items

drwxr-xr-x - cloudera hive 0 2019-01-26 20:22 /user/hive/warehouse/ca
tegories

drwxr-xr-x - cloudera hive © 2019-01-26 20:23 /user/hive/warehouse/cu
stomers

drwxr-xr-x - cloudera hive © 2019-01-26 20:24 /user/hive/warehouse/de
partments

drwxr-xr-x - cloudera hive 0 2019-01-26 20:25 /user/hive/warehouse/or
der_items

drwxr-xr-x - cloudera hive © 2019-01-26 20:27 /user/hive/warehouse/or
ders

drwxr-xr-x - cloudera hive 0 2019-01-26 20:28 /user/hive/warehouse/pr
oducts

[cloudera@quickstart ~]$
[cloudera@quickstart ~]$ hadoop fs -1s /user/hive/warehouse/categories/
Found 2 items

-TW-r--r-- 1 cloudera hive 0 2019-01-26 20:22 /user/hive/warehouse/catego

ries/ SUCCESS

-rw-r--r-- 1 cloudera hive 1344 2019-01-26 20:22 /user/hive/warehouse/catego
ries/part-m-00000.avro

[cloudera@quickstart ~]$ {;

[cloudera@quickstart ~]$ I

U 31a KOMaH[1a JO/KHA TIOKa3aTh avSC CXEMBI JIJIA IIIECTH Ta0-
JIAL Oa3el TaHHBIX.

Takum 00pa3oM, CXeMbl U JaHHBIE XPAHATCS B OTHAETbHBIX
(paitnax.

U cxema npuMeHsIETCS K JaHHBIM, TOJILKO KOTJIa JIAHHBIEC 3a-
NPAITUBAIOTCS.

U 370 TO, YTO MBI HA3BIBAEM CXEMOM HA UTEHUE.

D10 AaeT ruOKOCTh MPH 3aIPoOce JaHHBIX ¢ MmoMorsio SQL.

U 3T0 oTIIUMe OT TPAJAUIIMOHHBIX 0a3 JaHHBIX, KOTOPBIE Tpe-
OyIoT, 9TOOBI Y Bac ObLIa YeTKask CXeMa, Mpexae YeM BBOIUTH
B 0a3y Kakue-100 JaHHbIE. 3/1eCh Mbl BBOJIUM JIaHHBIE, a yXke
TIOTOM MPUMEHsIEM K HUM CXEMY.



Sqoop should also have created schema files for this data in your home directory.
Avro schema files
Copy.

[cloudera@quickstart ~]$ 1s -1 *.avsc

Should show .avsc files for the six tables that were in our retail_db.

® @ rgardner — root@clouderal:~ — ssh — 105x25

Tenepsp, Tak Kak Mbl XOTUM UcTiob3oBaTh Apache Hive, Ham
TOHATO0ATCS (paliyIbI CXeM.

[TosToMy ¢ momoltpio 3T0i KomMaHy ckonupyem ux B HDFS,
rae Hive MoXkeT JIerko noixy4uTh K HUM JOCTYIIL.

Bbl MOITIM 3aMETUTD, YTO MBI UMIIOPTUPOBAJIM JaHHbBIE B Ka-
tasiorn Hive.

N Hive u Impala yurator nanusie u3 ¢aiia B HDFS, u onn
Jaxe 0OMEHMBAIOTCSl METaJaHHBIMU O TaOJIMIaX.

OT1ume cocTouT B TOM, 4TO Hive BBINONHSAET 3a11pockl, KOM-
nmwIMpys ux B 3aganns MapReduce.

B 1o Bpems kak Impala gBnsercsa MexaHU3MOM CUCTEMBI Ta-
PAJUIENIBHBIX 3aIIPOCOB, KOTOPBIE CUNTHIBAIOT IAHHBIE HETIOCPE-
CTBEHHO U3 caMoi (paityIoBOi cHCTeMbl, B 6ojiee OBICTPOM U MH-
TEPaKTUBHOM pEKUME.



Takum 00pa3oM, MbI 3arpy3WId JIaHHbIE C TTOMOIIBIO SqOOp
B HTFS, npeo6pazoBas ux B popMar Avro, 1 IMIIOPTUPOBAIIH
(paiiitel cxem, 1J1 MX UCTIONB30BAHMA ITPU 3aIIPOCE ITUX JIAHHBIX.

W Tenepp, AaBaiiTe nepeneM K CleAyeMy YIIPaxKHEHUIO.

8 cloudero-quickstort-m-5.4.2-0-virtuslbor [PaGoreer] - Oracle VM VirtualBox ===
«% Applications Places System @ &% [
E)

satjan26, 9:04 PM o) & [} cloudera
Cloudera Live : Welcome! - Cloudera Live Beginner Tutorial - Mozilla

Cloudera Live : Welcom... x | 4
€ B @ quickstart.cloudera/#tutc ictui v y *“B & A O =

[cloudera {JHue [EiHadoopv [EHBasev Edimpalav ([@Sparkv sJSolr [JOozie |

cloudera LIVE e ——

Note that the

cloudera@quickstart:~_|

el ®
SLEE 0 Brorc

3mecy mMbl Oynem ucnonb3oBath Hue, mpumoxenne Impala,
IUIsl CO3/1aHMs1 METa/IaHHBIX JIs1 HAIMX TaOJTuII.

MBsl co3naiuM 3TU METalaHHbIE, a 3aTeM CAEIAeM 3alpoc K
Hareit Tadnuie vcronb3ys Hue.

Hue npenocraensier BeO-uHTEepdEiic, KOTOPHIA TOCTYIIEH Ha
nopty 8888.



Cloudera Live : Welcome!

loudera Live Beginner Tutorial - Mozilla Firefox

) Cloudera Live : Welcom... x | <&

€ B @ quickstart.cloudera/# /tutoria

query_structur v & | [Q search *“Ba ¥ A S =

[ cloudera HBasev [Eimpalav

Hadoopv

Sparkv < Solr [30ozie {iCloudera Manager
cloudera LIVE - —

< Tutorial Exercise 1

Showing Big Data Value >
Tutorial Exercise 2
Query Structured Data
We're going to use Hue's Impala app to create the metadata for our tables in Hue, and then query them. Hue provides a
web-based interface for many of the tools in CDH and can be found on port 8888 of your Master Node (here). In the QuickStart

VM, the administrator usemame for Hue is ‘cloudera’ and the password is ‘cloudera’

0ce -
@ue

da

Yro6el BoWitH B Hue, BBegeM cloudera B KadyecTBe MMEHH
MOJIb30BATEJIS U TIAPOJISL.

) Hue - Welcome to Hue - Mozilla Firefox

Cloudera Live : Welcom... ) @) Hue - Welcome to Hue x \ &

= ) @ 127.0.0.1:8888/accounts/login/?ne

v | [Q search w8 ¥ A O =

[Hcloudera {Hue EJHadoopv [EJHBasev [Eimpalav [EJSparkv s%Solr [JOozie

Cloudera Manager »

Sign in to continue to Hue

& Username

& Password

Hue - Welcome to Hue - Mozilla Firefox
| Eah




Hanee B meHio Query Editors otkpoem Impala.

) Hue - Impala Editor - Query - Mozilla Firefox

Cloudera Live : Welcom... x | Hue - Impala Editor- Qu... x |
€ ) @ 127.0.0.1:8888/impala/#query v &||Q search wEa & A9 =
[Fcioudera |

{Hue [JHadoopv [JHBasev [JImpalav [EiSparkv < Solr [ Oozie

# Query Editors v  Data Browsers ¥  Workflows v

{iCloudera Manager »

Search Security v

Y Impala QueryEditor My Queries  Saved Queries

History
Assist ) H
= 1 Example: SELECT * FROM tablename, or press CTRL + space
Setings
DAT.. <0
default v
Tosooced | [ saveas.. | Explan | crcrete | Nowauery
catabase has
o tables

Recentqueries  Query Log  Columns  Results  Chart

CKoanyeM 1 BCTaBUM KO[, KOTOpI:Iﬁ cOo31acCT Ta6HI/II_IbI.



Cloudera Live : Welcome! - Cloudera Live Beginner Tutori la Firefox

/ Cloudera Live : Welcom... x | Hue - Impala Editor - Qu... x | &

€ B @ quickstart.cloudera; _structured_dat v & | [Q search B & A SO =

Sparkv  siSolr [} Oozie

[Hcloudera {}Hue [EJHadoopv

cloudera LIVE e~ I

Copy and paste the queries below, and hit enter.

loudera Manager »

[(cory ]
CREATE EXTERNAL TABLE categories STORED AS AVRO E
LOCATION 'hdfs:///user/hive/warehouse/categories’
TBLPROPERTIES ('avro.schema.url'='hdfs://quickstart/user/examples/sqoop_import_categories.av:

CREATE EXTERNAL TABLE customers STORED AS AVRO
LOCATION 'hdfs:///user/hive/warehouse/customers"
TBLPROPERTIES (‘'avro.schema.url'='hdfs://quickstart/user/examples/sqoop_import_customers.avs(

CREATE EXTERNAL TABLE departments STORED AS AVRO
LOCATION *hdfs:///user/hive/warehouse/departments"
TBLPROPERTIES ('avro.schema.url'='hdfs://quickstart/user/exanples/sqoop_import_departments.a

CREATE EXTERNAL TABLE orders STORED AS AVRO
LOCATION 'hdfs:///user/hive/warehouse/orders"
TBLPROPERTIES ('avro.schema.url'='hdfs://quickstart/user/examples/sqoop_import_orders.avsc')

AnFATE FUTERNAL TARIE avdnn 4bama STARER AS auma =

W oOHOBMM JaHHBIE B JIEBOW KOJIOHKE, YTOOBI YBUIETh
3JaHHBIE TAOIALIBL.

Hue - Impala Editor - Query - Mozilla Firefox

Cloudera Live : Welcom. x) Hue - Impala Editor - Qu x\ 4
v & [Qsearch *E +Ae
ZSolr [} Oozie

€ ) @ 127.0.0.1:8888/impala/executs ry/1#qu

Cloudera Manager

[Hcloudera {}Hue EHadoopv (EiHBasev [Edimpalav [EdSparkv

@UE @A QueryEditors v  DataBrowsers v  Workflows v  Search Security v [ W= e B G

Y Impala QueryEditor My Queries  Saved Queries History
T TUREAIE EXIERNAL IABLE categories SIURED AS AVRU

Settings 2 LOCATION 'hdfs:///user/hive/warehouse/categories
3 TBLPROPERTIES ('avro.schema.url'='hdfs://quickstart/user/examples/sqo
DATA.. C© 5 CREATE EXTERNAL TABLE customers STORED AS AVRD
6 LOCATION 'hdfs:///user/hive/warehouse/custone!
> TBLPROPERTIES ('avro.schema.url'="hdfs: //qul(ks(art/user/examples/sqn
default v

9 CREATE EXTERNAL TABLE departments STORED AS AvRu
ICATION 'hdfs:///user/hive/warehouse/departme
TBLPROPERTIES ('avro.schema.url'='hdfs: //qulckstart/user/examples/sqo

CREATE EXTERNAL TABLE orders STORED AS AVRO
LOCATION 'hdfs:///user/hive/warehouse/orders'

BB categor TBLPROPERTIES ('avro.schema.url'='hdfs://quickstart/user/examples/sqoo
B8 custom... 6

CREATE EXTERNAL TABLE order_items STORED AS AVRO
B8 depart 3 LOCATION 'hdfs:///user/hive/warehouse/order items'
BB order ... TBLPROPERTIES {"avro.schena.url'~"hdfs://quickstart/user/exanples/sqo
8 orders @ D]
8 products

B s ovan wonsen newauey



Tenepp, Korga TaHHBIE JOCTYITHBI 7151 3aIIPOCOB, MBI MOKEM
OTBETUTDb Ha BOIIPOC, KAKMe MPOTYKTHI MOKYTAIOT KJIMEHTHI.

Jlst aToro ckonmpyeM u BctaBuM SQL 3ampock! [u1st pacueta
0011eli BBIPYYKH IO MPOLYKTY 1 oToOpaxkeHust 10 iydmmx mpo-
AYKTOB, TPUHOCSIINX JOXOI.

Cloudera Live : Welcome! - Cloudera Live Beginner Tutorial - Mozilla Firefox

Cloudera Live : Welcom... x | Hue - Impala Editor - Qu... x | &
€ B @ quickstart.cloudera/#/tut ty tve||Qs B8 3 A O =

[Fcloudera {}Hue EJHadoopv [EJHBasev [EJImpalav [Sparkv sSolr [FOozie {}Cloudera Manager

cloudera LIVE rmion- R

Now that your transaction data is readily available for structured queries in CDH, it's time to address DataCo's business question
Copy and paste or type in the following standard SQL example queries for calculating total revenue per product and showing the
top 10 revenue generating products:

Copy
-- Most popular product categories
select c.category name, count(order_item quantity) as count
from order_items oi
inner join products p on oi.order_item product_id = p.product_id
inner join categories c on c.category id = p.product_category_id
group by c.category_name
order by count desc
limit 10;

ITocne BLBITIIOJIHCHU A, B Hue, Mbl YBUJIUM PE3YJILTATHI 3alIpOoCa.



) Hue - Impala Editor - Query - Mozilla Firefox -0
Cloudera Live : Welcom... x | Hue - Impala Editor - Qu... x | <

€ @127.001 ecute/que : v e|[Q sea e A =

[Hcioudera {Hue EdHadoopv [EiHBasev Edimpalav [EISparkv Solr [ Oozie {Cloudera Manager

@)U @A QueryEditors v  DataBrowsers v Workflows v  Search Security v BD Ry @ F o

% Impala QueryEditor My Queries  Saved Queries History

Recentqueries ~ Query Log  Columns  Resuits

4 category_name count
0 Cleats 24551
1 Men's Footwear 22246

2 Women's Apparel 21035

3 Indoor/Outdoor Games 19298

a Fishing 17325
5 Water Sports 15540

6 Camping & Hiking 13729

7

cardo Equipment 12487

Takum 00pa3om Mbl y3HAIM, KaK CO3JaBaTh M 3alpallldBaTh
TaOmuIpl ¢ Tomortbio Impala.

Tenepp, 1aBaiiTe iepeiieM K CIIeyIoneMy YpPOKy.

U nanee Mbl JOJKHBI IOCMOTPETh, KaKHe IPEeUMYIIEeCTBa AaeT
crek Cloudera no cpaBHEHMIO C TPAAULIMOHHBIMUA CUCTEMAMHM.
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< Tutorial Exercise 2 Tutorial Exercise 3>

Showing Big Data Value
Going a Step Beyond

Scenario:
Your Management: is indifferent, you produced what you always produce - a report on structured data, but you really didn't prove
any additional value.

You: are either also indifferent and just go back to what you have always done... or you have an ace up your sleeve.

< Tutorial Exercise 2 Tutorial Exercise 3>

31ech MBI IIOIBITAEMCS] COOTHECTU CTPYKTYpPUPOBAaHHBIE [1aH-
HBIE C HECTPYKTYPUPOBAHHBIMU JIAHHBIMU M CMOKEM OTBETUTH
Ha BOIIPOC — SBJIAIOTCSA JIM HanOoJiee MpoCMaTpUBaeMble TOBAPbI
HauboJ1ee MpoiaBaeMbIMH.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.



https://www.litres.ru/pages/biblio_book/?art=65077172
https://www.litres.ru/pages/biblio_book/?art=65077172

	Введение
	Cloudera QuickStart VM
	Конец ознакомительного фрагмента.

