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BCTYII

Hucouritina “Texnonoris BigData” cripsMoBaHa Ha BUBYeHHS ITiIXOJIB,
MeTOo/[iB i MexaHi3MiB GYHKI[IOHYBaHHSI Ta BUKOPMCTaHHS iHGPACTPYKTypu /st
po3nofiineHx obuuncieHb Ha 0a3i Knactrepy Hadoop ta mapagurmu MapReduce.
HeoOxifHicTh B BUKOPDUCTaHHI HOBUX TMiAXoAiB 0OyMOB/eHa THUM, IO CydYacHi
iAX0AW /10 BUPIIIeHHS CK/IaJHUX 3aB/laHb, sKi MOTpeOyroTh 06poOKM Ha3BUUAHO
BeJIMKOTO 00CATY ZlaHUX, BUMaratoTh BeJIMKOI KiTbKOCTi 0OUMC/TIOBAaIbHUX pecypCiB.
BuBueHHs [aHOi AUCHMIUIIHA MalOyTHIMH GaxiBIIMH [J03BOJIUTH IM HaOyTH
BOK/IMBUX KOMIMETEeHI[iM B IUIaHI PO3BUTKY ICHYIOUMX i BUKOPUCTAHHSI HOBHUX
TiZIXOZIB /1J1s1 OpraHi3ariil po3mno/ieHnx 00UHC/IeHb.

[TpakTuHa YacTWHA KypCy CK/IAJa€TbCcs 3 TU'STU jabopaTopHMX pobiT i
Tpy3HaYeHa [Jid OTPUMaHHS T[PAaKTUYHUX HABUUYOK BUKOPUCTAHHSI iCHYHOUHX
TeXHOJIOTiH [i7isT 0OpOOKH BeMKUX O0OCATIB JaHWUX y PO3MOJiIeHnX cHUcTeMmax. Bci
nabopaTopHi BUKOHYIOTbCS Ha KadempanmbHOMy KiacTepi Hadoop i BKIHOUalOThH B
cebe po3pobKy rporpam Ajsi 06poOKM AaHMX 3a mapagurmoro MapReduce, a Takox
BUKOPUCTaHHS iHCTpyMeHTiB Apache Pig Latin, Hive Ta gucrietyepy (GhopMyBaHHS
pobiT Oozie. Pob60TH TOC/TIIOBHO Ta JIOTiYHO BITOPSAKOBaHI 3a CK/IAAHICTIO Ta
OXOIUTKOKOTh BCi TeMH, 1110 BUBUAKOTHCS B KYPCi.

Marepian g1 KokHOI jaboparopHoi poGOTM MICTUTH MeTy, OCHOBHi
TeOpeTUYHi BiZIOMOCTi, 3arajibHe 3aB/iaHHsl, BKa3iBKM CTOCOBHO OOpaHHsSI BapiaHTy
[J11 IHAUBIya/bHUX 3aBllaHb, CIIMCOK MUTaHb [Jis CaMOllepeBipku. TakoX [a€TbCs
CIUCOK PEeKOMEHJOBAaHUX iH(MOpMaL[iiHUX [pKepes AJis TiJrOTOBKM Ta BUKOHAHHS
nabopatopHux PpoOOIT. Y [J0AaTKy HaAArOThCS IHCTPYKII 1O HajallTyBaHHIO

JloKanbHOro Kiactepy Hadoop.



3AT'AJIbHI ITOJIOKEHHS ITPO JIABOPATOPHI POBOTH

JIabopatopHi pob0TH BUKOHYIOTHCSI Ha KadezapansHoMy Kiactepi Hadoop amns
PO3MO/iIeHNX 00UMC/IeHb.

[Tepes KoKHOIO pPOOOTOIO HaBeleHO KOPOTKi TeOpeTHYHi BiJjOMOCTi, II]0
MiCTATh fAocTaTHii oOcar iHdopmarii A1 BUKOHAHHS 3aBAAHHS J1abopaTOpHOT

poboru.

OdopmiieHHs 3BiTy Ta MOPSAJ0K HOro NMoJaHHA

75 TIO3UTUBHOI OLIIHKM MO KOXHii poOOTi CTy#eHT Hajae BUK/Iaauy
o opMJIeHUH 3BiT.

3BIT Ma€ MICTUTH:

* TUTYJbHMM apKyll (Ha HbOMY BKAa3ylOTb Ha3By MIiHICTepCTBa, Ha3BY

yHiBepcUTeTy, Ha3By Kadeapu, TeMy poOOTH, BUKOHaBLsl, 0CO0y, sika MpUiiMae

3BIT, piK);

* MeTy, BapiaHT i 3aB/jaHHs po60TYH;

* JeTaJbHUM OMUC BUKOHAHOI POOOTH, JTiCTUHT TIpOrpaMu (3a HeobOXigHOCT);

* 3MICTOBHMM aHa/i3 OTPUMAaHUX pPe3yJbTaTiB Ta BUCHOBKHU.

[Tig vac 3axucty pobOTH CTyAeHTy MOTPiOHO: MPOJEeMOHCTPYBATH 3HAHHS 10
3MicTy poOOTH, TI0O TEOPeTMUHOMY Marepiasy, aHaii3yBaTU KO)KeH eTarm pobotwy,
BUKOHYBATH 3aBJaHHSI CyMiCHi 3 po60TO0, 1110 BUK/Ia/lau MOyKe TIOTIPOCUTU BUKOHATH

Ha micii. CTygeHT Ma€ BMITH NIPaBU/IbHO aHa/li3yBaTu OTPHUMaHi pe3y/ibTaTy.



JIABOPATOPHA POBOTA Nel
OCHOBHI ITOHATTA MAPREDUCE

Mera Ta OCHOBHe 3aBJAaHHsS PO0OOTH: O3HAMOMUTHCS i3 TIapaJUTMOO
nporpaMmyBaHHsi MapReduce, oTp¥MaTh HaBWYKU HalNMCaHHS Ta 3allyCKy IPOCTOI
nporpamu, sika ciigye mapagaurmi MapReduce. CipoOyBaty peasti3yBaTH eTariy, IIi0

3HaxXoAAThCsT Mk Map Ta Reduce (Haripukiaz, Shuffle Ta Sorting) 6e3 BUKOpHUCTaHHS

bpeliMBOpKY.

OCHOBHI TEOPETNYHI BIJOMOCTI

MapReduce — mapagurma TIporpaMyBaHHS [Jjisi 0OpoOKM BenMKUX 00CATiB
JlaHUX, PO3MOAI/IeHUX MDXK By3/JaMU KijacTepa. laesd 1[ji€i mapagurmMu MoJsrae y
pO3/i/leHHi BXiHUX [JaHUX Ha YaCTHWHHW, OOpOOKM IMX dYacTUH Ta 006’emHaHHS
TIPOMI>KHOI'O pe3y/IbTaTy B OCTaTOYHe PillleHHS.

Po3gineni BxifHi fJaHi MaroTh (opMaT CIMCKY, eJleMeHTaMU SIKOTO € Tapu
«KJTH04, 3HaueHHs». Ha npuksiazi 3azadi po3paxyHKy KiJIbKOCTI Pi3HUX CJ/IiB y TeKCTi,
MaTUMeMO efleMeHTH Gopmary «cioBo, 1». Ilpu mojanblivxX po3paxyHKax, 1ie
3HAUeHHS - «OJUHUIIS» Oyle CyMyBaTHCh [I/is1 OTPUMaHHS 3arajbHOi KiJTbKOCTi ITOSIBU
MeBHOTO cJioBa y Tekcti. Ha puc. 1.1 moka3aHo TpuK/IaZ 0OpOOKH TeKCTOBOI
iH(dopmatiii, BUKoprcToByrouM napagurmy MapReduce.

Kanoniuna nporpama MapReduce Mae MiCTUTH pearii3allitd0 MPUHAWMHI [IBOX
royioBHUX obuuctoBambHUX (Da3 Map Tta Reduce. B HUX OINHUCYeThCA SIK TOTPiOHO
CTBODUTU TlapU «KJ/IIOU, 3HAUeHHs» Ta SKUM UYMHOM 3i6paTu KiHIeBUiIl pe3y/bTar.
3aziaHHs 06YKC/IIOBA/ILHOTO TIPOLIeCy Y JaHUM criocib 03BoJIsie pO3MOALIATY aHi Ha
YaCcTHHU i BUKOHYBaTH iX 00pOOKy Ha pi3HMX 0OUMC/IIOBa/IbHUX By3/nax. [Ipu 1jbomy,
caM mpoLecC po3noJily BUKOHYETbCS aBTOMaTUYHO | He BUMararo siBHOrO KepyBaHHS

KOPHCTYBaueM.



MapReduce
Input Splitting Mapping Shuffling Reducing Output
Bus, 3
Bus, 1
Car, 1
Train, 1
Y
Bus Car Train Car, 2
Bus Car Train —_— ‘ Train, 1 Bus, 3
rain Plane Car ( Train Plane Car —» Plane, 1 Car, 2
) Car, 1
‘ — Plane, 2
BusBus Plane \
Bus, 1
Bus, 1
Plane, 1
Tra!, L — Train, 2

Puc. 1.1. OcHoBHi (a3u napagurmu MapReduce.

B 3arasbHOMy BuIszi Tmpocta mnporpamMa MapReduce, 11j0 BUKOHYE
TiJpaxXyHOK CJIiB B HA0Opi JOKyMeHTiB, MaTUMe HaCTYITHAN BUIJISA.

function map(String name, String document):
// name: document name
// document: document contents
for each word w in document:

emit (w, 1)

function reduce(String word, Iterator partialCounts):
// word: a word
// partialCounts: a list of aggregated partial counts
sum = 0@
for each pc in partialCounts:
sum += pc

emit (word, sum)
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Hani po3rmissHeMo mpuK/az poboTu KoLy mapper.py Ta reducer.py [Ijisi MOBU
rporpamyBaHHs Python.

1. CTBOpIiTH OUPEKTOPitO, TepeniiTh B Hel, Ta 3aBaHTa)XTe MNPUK/IAJ KOAY 3

penio3uTtopito (https://github.com/iorch/test hadoop).

mapper.py
#!/usr/bin/env python

"""A more advanced Mapper, using Python iterators and generators."""

import sys

def read_input(file):
for line in file:
# split the 1line into words

yield line.split()

def main(separator="'\t'):

# input comes from STDIN (standard input)

data = read_input(sys.stdin)

for words in data:
# write the results to STDOUT (standard output);
# what we output here will be the input for the
# Reduce step, i.e. the input for reducer.py
#
# tab-delimited; the trivial word count is 1
for word in words:

print '%s%s%d' % (word, separator, 1)

if __name__ == "__main__":

main()


https://github.com/iorch/test_hadoop

reducer.py

#1/usr/bin/env python

from itertools import groupby
from operator import itemgetter

import sys

def read_mapper_output(file, separator='\t'):
for line in file:

yield line.rstrip().split(separator, 1)

def main(separator='\t'):
# input comes from STDIN (standard input)
data = read_mapper_output(sys.stdin, separator=separator)
# groupby groups multiple word-count pairs by word,

# and creates an iterator that returns consecutive keys and their
group:

# current_word - string containing a word (the key)
# group - iterator yielding all ["<current_word>", '"<count>"] items
for current_word, group in groupby(data, itemgetter(0)):
try:
total_count = sum(int(count) for current_word, count in group)
print "%s%s%d" % (current_word, separator, total_count)
except ValueError:
# count was not a number, so silently discard this item

pass

if __name__ == "__main__":

main()

2. 3MIHITh IpaB JOCTYILY
# chmod a+x mapper.py

# chmod a+x reducer.py
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3. 3anycTiTh Nporpamy i3 KOMaHJHOTO psAKYy. Ha BXif mojaeTbcsi TEKCTOBUU
PSIZIOK, SIKME pO30UMBA€ETHCS Ha TIapy «KJ/TkOU, 3HaueHHs». Llell Kpok BiAToBizae eTary

map. Pe3ynbTaT BUKOHaHHS CKPUIITY mapper.py 1oKa3aHo Ha puc. 1.2.

# echo "abc ddd hello abc yyy def hello" | ./mapper.py | sort
ru:u:ut@*.fmlEl:fv_ftest | ‘:'_”_EI ”El
[root@vmlzl test]# echo "abe ddd hello sbe yyy def hello™ | L /mapper.py -

abo 1
cddd
hellao

1
1
1
1
1
1

[EootAvmlZl test]# I

Puc. 1.2. ImiTariist mpoiiecy po30UTTs BXiJHUX JaHUX Ta CTBOPEHHS I1ap.

[Tporpama MapReduce 3a3Budaii po36rBa€e Habip BXiIHUX JaHWUX Ha He3aseXKHi
YaCTUHM, $Ki 0OpOoO/ISIIOThCS 3ajjauaMu map TmapanenbHo. PpelimBopk Hadoop
BUKOHY€ COPTYBaHHS pe3y/IbTaTiB Bif 3ajJau map, SIKi MOTIM TOCTYIal0Th Ha BXIi[
3ajau reduce y COpTOBaHOMY 3a KitoueM BUr/isizi. Lle mo3Bosie ppeliMBOpKy 36upatu
rapy 3 O[JHAKOBMMH KJIFOUaMU Ha BUXO/i Pi3HUX 3aJlad map Ta nepeiaBaTH iX B OIVH
reduce. lleii mpoulec Ha3uBaeTbcs shuffle. [Insi crOpollleHHs TIpUK/IafZy, He

BUKOPUCTOBYIOUH (DpeMBOPK, CKOPUCTAEMOCSI KOMaHAo0 sort B Linux (puc. 1.3).

# echo "abc ddd hello abc yyy def hello" | ./mapper.py | sort

ruut@*.fm121:~_e’test | =] ” [=] |@

[tootEvmlZl test]# echo "abe ddd hello abe yyy def hello™ | /mapper.py | Sort

[rootfvinlZl test]# I

Puc. 1.3. ImiTariist nportiecy shuffle 3acobamu ytumitu sort B Linux.
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4. HacTyrHUM KPOKOM TOTPiOHO BUKOHAaTH 00pOOKY OTpMMaHUX Ha eTarii map
JaHux i copmyBaTU KiHLIeBUM pe3yabTar 3TifiHO TMOcCTaB/eHol 3azadi. s 1boro

TiepeHaripaB/IsiEMO Torepe/iHil BUBiJ, o ckpunTy reducer.py (puc. 1.4).

# echo "abc ddd hello abc yyy def hello" | ./mapper.py | sort | ./reducer.py

"

root@vmlal:~/test |i“£|@

[rootfvinlZl tesc] # I

Puc. 1.4. ImiTatiist mpotiecy 360py JaHUX y OCTaTOUHe PillieHHSI.

B pe3ysnbTati gaHoro npukiaaay 06ys10 3Mo/ieTbOBaHO 00pPOOKY TEKCTOBUX JaHUX
3a napagurmMor0 MapReduce i3 BUKOPUCTAHHSIM JIBOX CKPHIITIB, 11]0 peasii3yloTh /iBa
OCHOBHI etari map Ta reduce. [laHi etarmu 6ys0 06’€fHaHO B OFHY IOC/TiIOBHICTh Y

KOMaH/IHOMY psiIKy TepMmiHany Linux.

ITPAKTUYHE 3ABJAHHSA
[Tpunyctumo, € Bi 3a7iaui map, sIKi BUBOASATH /laHi BiAnoBigHoO fo filel Ta file2.
1. Peanisyiite kpok shuffle. Jnst iboro po3pobiTe nmporpamy abo CKpPUMT, STKUi
yuTaEe BXiAHi (aiinm, i roTye AaHi gns 3afau reduce. Bu Mo)keTe BUKOPHCTOBYBaTH

MOBY TIpOTpaMyBaHHsI Ha Balll BUOip;

2. 3amnycTiTh MPOrpamy i epeKOHauTeCh, 1110 BCe MPAL[tO€ MPaBUIBHO.

CIIMCOK KOHTPOJ/IbHUX IITUTAHb

[aliTe BuU3HaueHHs napagurmMu MapReduce?

SIKi ocHOBHi eTany 06po0OKM aHUX BU3HaueHi y mapagurmi MapReduce?
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JIABOPATOPHA POBOTA Ne2
OCHOBHI IIOHATTA HADOOP

Mera Ta OCHOBHe 3aBJaHHS POOOTH: O3HAMOMUTHCS i3 TIPOrpaMHUM
3abe3neueHHsAM [jig poO3MofiieHnx obuuciedb Hadoop, 110 BKaO4ae B cebe
po3noziieHy (auinoBy cucteMy Hadoop — HDFS, mMeHe[ykep pecypcCiB K/jacTepy
Hadoop — YARN Ta 3acobu Hadoop pjis MOHITOpUHTY Kiactepy. HaBuutucs

po3po0siATH Ta 3aryckary rporpamy MapReduce Ha knactepi Hadoop.

OCHOBHI TEOPETNYHI BIJOMOCTI

KomnonenTu Hadoop

Ins posmnofisieHoro 30epiraHHsl JaHUX Ha By3/ax Knactepa, Hadoop Mae
po3noziieny (ainoBy cuctemy — HDFS.

HDFS mae HacCTyIiHI BJ1aCTUBOCTI:

* BiIMOBOCTIHKICTB;

* MOJKe 3aCTOCOBYBATHCh Ha CTaHJAPTHOMY ariapaTHOMY 3a0e3reyeHHi;

* MOXK/TMBICTh 0OPOOKH BeIMKUX 0OCATIB ZaHMX;

* MpUHLUI master/slave.

OcHoBHuMU efileMeHTamMu HDFS €:

* NameNode — «master» By30/1, SKUM BUKOHY€E (DYHKLIil MiITPUMKH KaTasoriB,

daiiniB Ta ympaBmiHHA O/0KaMU [aHUX, DO3MOJiJIEHUMH MK By3/aMu

KJ1acTepa;

e DataNode - «slave» By3on, 110 3abe3mneuye Gi3suuHUANd TPOCTIp /1o

30epiraHHs aHUX Ta 06pOOJISIE 3aMUTH YATAHHS / 3aITMCy 3 TOJIOBHOTO BY3/1a.

 Secondary-namenode — pe3epBHuli ek3emrusip Aasi NameNode, 1110 mparitoe

Ha IHIIIOMY BY3/11 K/1acTepy.
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Ha puc. 2.1 nokasaHo apxitektypy HDFS.

Master

Onepadii i3 6n10kamun 3BiT
NameNode

CTBOPUTK B/I0K;

BUAANUTK BNIOK;

pennikaujia 610Ky; /

KiNbKiCcTb 6/10KiB;
CTaH;

DataNode DataNode s DataNode Slave
/[filel 1 2 3 3 4 1 4
/file2 3 1 2 4 2 3

Puc. 2.1. Apxitektypa HDFS.

MapReduce — mapagurma TIporpaMyBaHHS i1 0OpOOKHM BeMKHX 00CSTiB
JlaHUX, PO3MOAUIeHUX MDK By3/laMU Kjactepa. lzxes 1ji€l mapagurMu Iojsirae 'y
pO3/iJIeHHI BXiJHUX JaHWUX Ha YaCTUHU, 0OpoOKM I[MX YaCTMH Ha 0OUMC/TIOBaIbHUX
By3/1ax Ta 00’€QHAHHS TIPOMDKHOTO pe3y/bTaTy B OCTaTOUHe PillleHHsI Ha TOJIOBHOMY
BY3JI1.

3a muiaHyBaHHS/BUKOHaHHA 3ajau MapReduce Ta yrnpaBiiHHSIM pecypcaMy Ha
knactepi Hadoop BianoBinae meHemkep pecypciB YARN — Yet Another Resource

Negotiator.

OcHoBHuMU efileMeHTamMu YARN e:

* Resource Manager — «master» By3oan YARN [ BUKOHaHHA 3ajay
MapReduce, BigmnoBiziae 3a TOCTAaHOBKY 3ajiad Ha 00pOOKY;

e Node Manager — «slave» By3on YARN nisi BUKOHaHHsS 3aZiau MapReduce,
Hazlae oOuMCIFOBaBHI pecypcy;

* App Master — Ha3HA4Ya€ThCsI «master» BY3/IOM Ha TeBHOMY «slave» By3ii,
KOHTPOJIFOE BUKOHaHHS 3aziaui MapReduce i3 neBHuM ID;

» Container — 3amyCKaeThCs Ha iHIMX «slave» By3jaX, BUKOHYE OOpOOKY

neBHOI 3aj1aui MapReduce i KOHTPOMIOETHLCSI CBOIM App Master.



Ha puc. 2.2 nokasaHo apxitektypy YARN.

o

3adaua

L

,‘ AppMaster
e

4

iz

( Container

4

-
=g}
-
-

Puc. 2.2. Apxitekrypa YARN.
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Cmamyc
MapReduce

[TepeBaru nporpamHoro 3abesneueHHsi Hadoop nonsratTh y TOMY, 1110 BOHO:

¢* He

notrpebye

Criellia/1i30BaHOro

00UKCITIOBA/IBHOTO K/TaCTePY;

obnagHaHHS

ISt

noOyoBu

* Mae€ MeHIIy BapTiCTh 30epiraHHs Ta 00poOKHM JaHWX Ha TepabaiiT;

* Ma€ BHUCOKY MacIITabOBaHiCTh, TPOAYKTHUBHICTh, BiZ/MOBOCTIHKICTh;

e He T10Tpebye TIepPeTBOPeHHs JaHUX MAJisi ix 30epiraHHs B PpO3MO/iIeHii

dalinoBili cucremi.
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3acodu MoHiTOpuHry Kiaacrepy Hadoop

Hadoop mae JekinbKa pecypciB 3a JIOTIOMOTOH) SIKMX MOXKHa CJIiIKyBaTH 3a
TIeBHUMH aclieKTaMH poOO0TH KJlacTepy:

* http://<master-IP>:50070/dfshealth.html — Be6-pecypc crany HDFS,;

* http://<master-IP>:8088/cluster — BebG-pecypc MeHeiKepa pecypciB

KJIacTepy;

* http://<master-IP>:19888/jobhistory — Beb-pecypc ictopii 06pobneHnx

3a/1a4.

Ha puc. 2.3 mokasaHO TO/I0OBHY CTOpiHKY i3 omissgom HDFES, ne Mo)kHa
03HAMOMUTUCS i3 OCHOBHOIO iH(opMmalli€lo, a caMe KilbKiCTh (paidiiB, JOCTYIHUI

TIPOCTIp CXOBHILLIA JaHUX, Ki/IbKICTb BY3/1iB, TOLO.

Hadoop Overview Datanodes Datanode Volume Failures Snapshot Startup Progress Utilities

Overview 'hadoop-master:54310' (active)

Started: Thu Sep 24 16:41:36 EEST 2020

Version: 2.7.3, rbaa91f7¢c6bc9chb92be5982de4719¢1c8af91ccff
Compiled: 2016-08-18T01:41Z by root from branch-2.7.3
Cluster ID: CID-09af07ff-59ec-4eef-aac8-ef3413338a74

Block Pool ID: BP-1774145040-127.0.1.1-1572457637586
Summary

Security is off.

Safemode is off.

5352 files and directories, 3464 blocks = 8816 total filesystem object(s).

Heap Memory used 205.89 MB of 393 MB Heap Memory. Max Heap Memory is 889 MB.

Non Heap Memory used 43.97 MB of 45.56 MB Commited Non Heap Memory. Max Non Heap Memory is -1 B.

Configured Capacity: 195.86 GB

DFS Used: 3.81 GB (1.94%)

Non DFS Used: 14.28 GB

DFS Remaining: 177.78 GB (90.77%)
Block Pool Used: 3.81 GB (1.94%)
DataNodes usages% (Min/Median/Max/stdDev): 1.94% [ 1.94% [ 1.94% / 0.00%
Live Nodes 2 (Decommissioned: 0)
Dead Nodes 0 (Decommissioned: 0)
Decommissioning Nodes 0

Total Datanode Volume Failures 0(@B)

Number of Under-Replicated Blocks 3464

Number of Blocks Pending Deletion 0

Block Deletion Start Time

24.09.2020, 16:41:36

Puc. 2.3. Pecypc i3 ocHoBHOMO iH(opmatiieto ipo HDFS.
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Takok MOXXHa OTpUMAaTH JeTajbHy iH(pOpMaLlito 1o KoXHOMY By3ny HDFS

(puc. 2.4).

Hadoop Overview Datanodes Datanode Volume Failures Snapshot Startup Progress Utilities

Datanode Information

In operation
Node Last contact Admin State Capacity Used Non DFS Used Remaining Blocks  Block pool used Failed Volumes Version
hadoop-slave1:50010 (192.168.118.6:50010) 1 In Service 97.93 GB 19GB 623GB 89.79 GB 3464 1.9 GB (1.94%) 0 273
hadoop-master:50010 (192.168.118.5:50010) 2 In Service 97.93 GB 19GB 8.04GB 87.98 GB 3464 1.9 GB (1.94%) 0 273

Decomissioning

Under Replicated Blocks
Node Last contact Under replicated blocks Blocks with no live replicas In files under construction

Puc. 2.4. lerasnibHa iH(opMallisi 1o KokHoMy By3ny HDFS.

Beb6-pecypc HDFS Mae fieKiibka YTHIIIT, OflHA 3 SIKUX JI03BOJISIE TIeperyisiiaTh

daiiny, 1m0 36epiraroThCs y po3roisieHiit GaityioBiit cuctemi (puc. 2.5).

Hadoop Overview Datanodes Snapshot Startup Progress Utilities

Browse Directory

/user/hduser/results/marketAverage Gol
Permission Owner Group Size Last Modified Replication Block Size Name
~PW-=-r—- hduser hadoop 0B 24.09.2020, 17:01:57 3 128 MB _SUCCESS
~TW-T—-T-- hduser hadoop 53B 24.09.2020, 17:01:54 3 128 MB part-r-00000
~TWel-ef = hduser hadoop 26B 24.09.2020, 17:01:55 3 128 MB part-r-00001
~[WaF=-T - hduser hadoop 0B 24.09.2020, 17:01:55 3 128 MB part-r-00002
~FW-T—-F-- hduser hadoop 0B 24.09.2020, 17:01:57 3 128 MB part-r-00003

Puc. 2.5. Ilepernisig ¢arinis HDFS.
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Beb-cTopiHka MeHe/kepa pecypciB K/jaacTepy HaZla€ JleTajqbHy iHdbOopMailito

MpO KiMbKiCTh 06YMC/TIOBaIbHUX BY3/IiB KaacTepy Ta ix pecypcu. Bona mo3Bosisie

TriepersisifiaTv nepeJik 3a7ad i3 pisHUMHU CTaTyCaMM: BUKOHYIOTbCS, 3aBepIleHO, TOL0

(puc. 2.6-2.8).

Nodes of the cluster

Cluster Metrics

Logged in as: dr.who

~ Cluster
About Apps Apps Apps Apps Containers Memory  Memory Memory VCores VCores VCores Active  Decommissioned Lost Unhealthy  Rebooted
Nodes Submitted  Pending Running = Completed Running Used Total Reserved Used Total Reserved Nodes Nodes Nodes Nodes Nodes
Node Labels 0 0 0 0 0 0B 12 GB 0B 0 8 0 2 Q 0 0 0
Applications Scheduler Metrics
NEW
NEW _SAVING Scheduler Type Scheduling Resource Type Minimum Allocation Maximum Allocation
SUBMITTED Capacity Scheduler [MEMORY, CPU] <memory:1024, vCores:1> <memory:6144, vCores:4>
ACCEPTED
RUNNING Show entries ey
FINISHED e
FAILED Node .. | Node State . Node HTTP . . Containers Mem | VCores = VCores Version
KILLED B Rack < N Node Address ¢ Address ¢ Last health-update ¢ Health-report 4 S USedA Avails | Used & | Avail & S
Scheduler /default-  RUNNING hadoop- hadoop- Thu Sep 24 16:58:09 o 0B 6GB 0 4 273
Tool rack slave1:35315 slave1:8042 +0300 2020
+ Tools Idefault- RUNNING  hadoop- hadoo Thu Sep 24 16:58:11 0 0B 6 GB 0 4 273
rack master:37429 master:8042 +0300 2020
Showing 1 to 2 of 2 entries
Puc. 2.6. ITepestik 00unC/IFOBa/IbHUX BY3/TiB K/IaCTEPY.
Logged in as: dr.who
~ Cluster Cluster Metrics
About Apps Apps Apps Apps Containers ~ Memory  Memory Memory VCores  VCores VCores Active  Decommissioned ~ Lost Unhealthy  Rebooted
Nodes Submitted Pending Running Completed Running Used Total Reserved Used Total Reserved Nodes Nodes Nodes Nodes Nodes
No = Labels 1 0 1 0 5 10 GB 12GB 0B 5 8 0 2 0 0 0 0
Applications Scheduler Metrics
NEW
NEW SAVING Scheduler Type Scheduling Resource Type Minimum Allocation Maximum Allocation
SUBMITTED Capacity Scheduler [MEMORY, CPU] <memory:1024, vCores:1> <memory:6144, vCores:4>
ACCEPTED
RUNNING Show entries Search:
EINISHED U Application Ty StartTi FinishTi Blacklisted
FAILED ID serA Name ¢ ppiication yp? Queue ¢ ar |meA nisl |meA State ¢ FinalStatus & Progress ¢ Tracking Ul ¢ el A= N
KILLED 4 ¢ 4 ¢ Nodes ¢
application_1600954928019_0001 hduser Market MAPREDUCE default Thu Sep N/A RUNNING UNDEFINED ApplicationMaster 0
Scheduler
Average 24
Count 17:01:14
» Tools +0300
2020

Showing 1 to 1 of 1 entries

Puc. 2.7. Ilepenik 3ajjay, 1110 BUKOHYIOTbCSI.

FINISHED Applications

Cluster Metrics

~ Cluster
About Apps Apps Apps Apps Containers Memory ~ Memory Memory VCores VCores VCores Active
Nodes Submitted = Pending = Running = Completed Running Used Total Reserved Used Total Reserved Nodes
Nodi 2 Labels 1 0 0 1 0 0B 12GB 0B 0 8 0 2
Applications Scheduler Metrics
NEW_SAVING Scheduler Type Scheduling Resource Type Minimum Allocation
SUBMITTED Capacity Scheduler [MEMORY, CPU] <memory:1024, vCores:1>
ACCEPTED
RUNNING Show entries
EINISHED U Application T StartTi FinishTi
EI\&EB D se[ Name & REELE ypeA Queue ¢ = \meA (= \meA State ¢  FinalStatus &
application_1600954928019_0001 hduser Market ~MAPREDUCE default Thu Sep24 ThuSep24  FINISHED SUCCEEDED
Scheduler Average 17:01:14  17:0157
Count +0300 2020 +0300 2020
» Tools

Showing 1 to 1 of 1 entries

Puc. 2.8. Ilepeik 3aBepliieHUX 3a/au.

0

Logged in as: dr.who

Rebooted
Nodes

0

Lost
Nodes
0

Decommissioned
Nodes

Unhealthy
Nodes

ol

Maximum Allocation
<memory:6144, vCores:4>

Search:
Tracking Ul = Blacklisted Nodes

Progress

History. N/A




18
Menemxep pecypciB He 36epirae mnepesnik o0pobneHux 3afjau i micss
repe3anycKy KiacTtepy fAaHa iHdopmailis BTpadaeTbcs. i 30epiraHHs icTOpii y

Hadoop nepenbaueHo crierjialbHAM cepgic, 1110 36epirae ictopito 3agau y HDFS (puc.

2.9).

CrliEEbE JobHistory

~ Application Retired Jobs
About 2
Tobs Show [20_~]entries Search:
Maps Reduces
» Tools Ts‘fnbem‘t n S T‘me, (AR T\mg Job ID M Name ¢ | User ¢ Queug State ¢ T'\(:I;'I)S, Completed Rg::lceg Completed
2020.09.24 2020.09.24 2020.09.24 job_1600954928019_0001 Market Average Count hduser  default SUCCEEDED 3 3 4 4
17:01:14 17:01:27 17:01:57
EEST EEST EEST
2020.09.23 2020.09.23 2020.09.23 job_1600885434688_0005 oozie:launcher:T=java:W=0ozieLab5:A=jar- hduser  default SUCCEEDED 1 1 0 0
21:58:53 21:59:00 21:59:15 mapreduce:
EEST EEST EEST
2020.09.23 2020.09.23 2020.09.23 job_1600885434688_0004 SELECT avg(eurusd_volume), hduser  default ~SUCCEEDED 2 2 1 1
21:49:24 21:49:37 21:50:06 av...market.forex(Stage
EEST EEST EEST
2020.09.23 2020.09.23 2020.09.23 job_1600885434688_0003 PigLatin:script_lab3.pig hduser  default SUCCEEDED 3 3 0 0
21:44:33 21:44:46 21:45:08
EEST EEST EEST
2020.09.23 2020.09.23 2020.09.23 job_1600885434688_0002 PigLatin:script_lab3.pig hduser  default SUCCEEDED 3 3 1 1
21:43:15 21:43:28 21:44:27
EEST EEST EEST
2020.09.23 2020.09.23 2020.09.23 job_1600885434688_0001 Market Average Count hduser  default SUCCEEDED 3 3 4 4
21:36:38 21:36:53 21:37:39
EEST EEST EEST

Showing 1 to 6 of 6 entries

Pruc. 2.9. Beb-pecypc icTopii 06pobsieHrx 3a/au.

Po3po6ka Ta 3anyck nporpamu MapReduce Ha knacrepi Hadoop

Ins HarvcaHHs1 nporpaM MapReduce pnsi Hadoop BUKOPHCTOBYHOTH MOBH
nporpamyBaHHs Java, Python, Scala, R, Tomjo. [leski 3 1UX MOB MOTpPeOyOTh
BCTAHOB/IEHHSI [JOAATKOBHUX KOMITOHEHTIB Ha kactepi Hadoop.

B maniii maboparopHiii poboTi Oyne BUKOHYBAaTHCh PO3PaxXyHOK CTAaTHCTHUYHON
iHndopmatii Asst meBHOro Habopy AaHux. B sikocTi HAbOpy JaHUX BUKOPUCTOBYETHCS
icTOpidg KOTUpYBaHHS BaltOT Ha Forex njis 3-X Ba/IlOTHUX Tap. MaeMo CTaTUCTUKY 3a
5 pOKiB 10 2 MJH. 3amMCiB s KoykHOI mapu. Ilpuksiaz Habopy AaHUX HaBeZieHO

HIXUYe.

1.  POT9Ne9N30) 7430902 IN0903) 10902 IN0903)2, 2019.09.30,18:00,0.8862, 0.8862,0.8861, 0.8861, 4, 2019.09.30,18:01,1.0880,
1.0881,1.0879,1.0880,5

2. 2019.09.30,17:46,1.0904,1.0905,1.0904,1.0904,3,2019.09.30,18:01,0.8862, 0.8863,0.8861,0.8862,7,2019.09.30,18:02,1.0881,
1.0881,1.0879,1.0880, 4

3. 2019.09.30,17:47,1.0905,1.0905,1.0905,1.0905,2,2019.09.30,18:02,0.8863, 0.8863,0.8863, 0.8863,1,2019.09.30,18:03,1.0881,
1.0881,1.0880,1.0881,5
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KoykHui psiioK MiCTUTB HAaCTYIIHI 1o /151 3-X 1ap, a came:

1. dara;

2. Yac;

3. L{iHa BigKpuUTTH;

4. MakCcuMyM L{iHY;

5. MiHimMyM 1jiHY;

6. LliHa 3aKpuTTH;

7. O6csT TOPriB.

Ons mipukiany posrnsiHeMo mnporpamy MapReduce, HanuvcaHy Ha MOBI
rporpaMyBaHHs Java, 1[0 pO3paxOBY€ CepeAHE 3HAUeHHS 00CATy TOpriB Ajis 3-X
BaJIFOTHUX T1ap.

[Mporpama MapReduce pns Hadoop Ma€ MiCTUTU IJOHaWMeHIlle HACTYyMHi
KOMITOHEHTH:

* Peanisariis erany Map;

* Peagni3ariisi erany Reduce;

* Peanizatjisi kogy Driver, 1110 onucye 3afauy MapReduce nnsi Hadoop.

IToaTKOBUMHM KOMIIOHEHTaMH MOXKYTb OyTH peasisaiiii Combiner, Partitioner,

TOLIIO.

Hwkue HaBefeHO peanisalii Map, Reduce Ta Driver pjis Tiporpamu
MapReduce, po3pobrneniii Ha MoBi Java (puc. 2.10-2.12).
<Object, Text, Text, MarketAverage>{

( key, value, Context context)

csvLine = value.toString();

[1 csvField = csvlLine.split(",");
context.write(MARKET_KEY1, MarketAverage( .parseDouble(csvField[6])
context.write(MARKET_KEY2, MarketAverage ( .parseDouble(csvField[13]
context.write(MARKET_KEY3, MarketAverage ( .parseDouble(csvField[20]

}

Puc. 2.10. Peasni3auis etany Map.



<Text, MarketAverage, Text,

MarketAverage>{

key, Iterable<MarketAverage> values, Context context)

' {

sum=0;
count=0;

( marketAverage: values) {
sum+=(marketAverage.getAverage()*marketAverage.getCount());
count+=marketAverage.getCount();

}

context.write(key, MarketAverage(sum/count, count));

}
¥

Puc. 2.11. Peani3ariisi erany Reduce.

. args)

conf = Configuration();
[1 otherArgs = GenericOptionsParser(conf, args).getRemainingArgs();
(otherArgs.length != 3) {
.err.println("Usage: AverageCount <hdfs://> <in> <out>");
.exit(2);
}

FileSystem hdfs=FileSystem.get( URI(args[0]), conf);
resultFolder= Path(args[2]);
(hdfs.exists(resultFolder))
hdfs.delete(resultFolder, );

job = .getInstance(conf, "Market Average Count");
job.setJarByClass ( . )
job.setMapperClass( .
job.setCombinerClass(
job.setReducerClass(
job.setOutputKeyClass( . )
job.setOutputValueClass(

( i =1; i < otherArgs.length - 1; i++) {
FileInputFormat.addInputPath(job, Path(otherArgs[i]));

}
FileOutputFormat. setOutputPath(job, Path(otherArgs[ (otherArgs.length - 1)1));

finishState = job.waitForCompletion( )
.out.println("Job Running Time: " + (job.getFinishTime() - job.getStartTime()));

.exit(finishState ? 0 : 1);

Puc. 2.12. Peanizatiisi Driver, 1mjo onucye 3agaay MapReduce pyiss Hadoop.
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KOMHiJ'IHL[iI-O IMporpaMu MO>XHd BUKOHYBATH JIOKd/IbHO ab0 3aBaHTAKUBIIIN KOJ,

PosrissHeMO TIpUK/aj KOMIIIALT Ha KadegpaabHOMY KiacTepi. [Insi 1boro

MOTPiOHO MiAK/TIOUMTUCH ZI0 TOJIOBHOTO By3/1a Kiaactepy depe3 SSH. Ajpeca By3na

HaBefieHa y Tabmmi 2.1.

il

hduser@hadoop-master:~/HadoopMarketAverage$ javac -cp
/usr/local/hadoop/share/hadoop/common/hadoop-common-2.7.3.jar:/usr/local/hadoop/share/
hadoop/mapreduce/hadoop-mapreduce-client-core-2.7.3.jar:/usr/local/hadoop/share/hadoop/
common/lib/commons-cli-1.2.jar -d bin/ src/AverageCount.java

hduser@hadoop-master:~/HadoopMarketAverage$ jar cvf HadoopMarketAverage.jar -C bin/ .
added manifest
adding: AverageCount$AverageCountReducer.class(in = 1720) (out= 744)(deflated 56%)
= 1366) (out= 728)(deflated 46%)
adding: AverageCount.class(in = 3115) (out= 1576)(deflated 49%)

adding: AverageCount$MarketAverage.class(in

adding: AverageCount$AverageCountMapper.class(in

= 1693) (out= 702)(deflated 58%)

Po3pobiieHa rporpamMa Ma€ HaCTYTIHI aprTyMeHTH:

 <hdfs://namenode-ip> — afpeca rosoBHoro By3na HDFS;

e <in> — BxigHuM aiin;

e <out> — BUXiJjHA JUPEKTOPia [/ pe3y/brary.

[Ilo6 3amyctuty po3poOsieHy mporpaMy, HeoOXi[HO Ha TOJOBHOMY BY3/i

ksactepy Hadoop BUKOHaTH HaCTYIIHY KOMaHJY:

il

hduser@hadoop-master:~$ hadoop jar ~/HadoopMarketAverage/HadoopMarketAverage.jar
AverageCount hdfs://hadoop-master:54310 market/EURUSD_GBP_CHF.csv
results/marketAverage

Bugiz Gyzne rmoaibHuii HACTYTTHOMY:

19/10/06

19/10/06
19/10/06
19/10/06

mode : false
17:
17:
17:
17:
17:
17:
17:

19/10/06
19/10/06
19/10/06
19/10/06
19/10/06
19/10/06
19/10/06

17:
master /192.
17:
17:
17:

24:47 INFO

168.11.200:

24:48 INFO
24:48 INFO
24:49 INFO
job_1570371609249_0003
19/10/06 17:24:49 INFO
application_1570371609249_0003
19/10/06 17:24:49 INFO mapreduce.Job: The url to track the job: http:// hadoop-
master:8088/proxy/application_1570371609249 0003/

19/10/06 17:24
19/10/06 17:24

24:

25
25
25

25:
25:
25:

149
155

55
106
108
109
10
12
13

INFO
INFO

INFO
INFO
INFO
INFO
INFO
INFO
INFO

client.RMProxy: Connecting to ResourceManager at hadoop-

8032

input.FileInputFormat: Total input paths to process : 1
mapreduce.JobSubmitter: number of splits:3
mapreduce.JobSubmitter: Submitting tokens for job:

impl.YarnClientImpl: Submitted application

mapreduce.
mapreduce.

mapreduce.
mapreduce.
mapreduce.
mapreduce.
mapreduce.
mapreduce.
mapreduce.

Job:
Job:

Job:
Job:
Job:
Job:
Job:
Job:
Job:

Running job: job_1570371609249_0003
Job job_1570371609249_0003 running in uber

map
map
map
map
map
map
map

0% reduce 0%
13% reduce 0%
70% reduce 0%
95% reduce 0%
100% reduce 0%
100% reduce 8%
100% reduce 21%



19/10/06 17:25:14 INFO mapreduce.Job: map 100% reduce 33%
19/10/06 17:25:15 INFO mapreduce.Job: map 100% reduce 67%
19/10/06 17:25:16 INFO mapreduce.Job: map 100% reduce 88%
19/10/06 17:25:17 INFO mapreduce.Job: map 100% reduce 100%
19/10/06 17:25:18 INFO mapreduce.Job: Job job_1570371609249_0003 completed
successfully
19/10/06 17:25:18 INFO mapreduce.Job: Counters: 50
File System Counters
FILE: Number of bytes read=915
FILE: Number of bytes written=839061
FILE: Number of read operations=0
FILE: Number of large read operations=0
FILE: Number of write operations=0
HDFS: Number of bytes read=285874588
HDFS: Number of bytes written=79
HDFS: Number of read operations=21
HDFS: Number of large read operations=0
HDFS: Number of write operations=8
Job Counters
Killed map tasks=1
Launched map tasks=3
Launched reduce tasks=4
Data-local map tasks=3
Total time spent by all maps in occupied slots (ms)=94250
Total time spent by all reduces in occupied slots (ms)=79394
Total time spent by all map tasks (ms)=47125
Total time spent by all reduce tasks (ms)=39697
Total vcore-milliseconds taken by all map tasks=47125
Total vcore-milliseconds taken by all reduce tasks=39697
Total megabyte-milliseconds taken by all map tasks=96512000
Total megabyte-milliseconds taken by all reduce tasks=81299456
Map-Reduce Framework
Map input records=2000000
Map output records=6000000
Map output bytes=114000000
Map output materialized bytes=387
Input split bytes=387
Combine input records=6000000
Combine output records=15
Reduce input groups=3
Reduce shuffle bytes=387
Reduce input records=15
Reduce output records=3
Spilled Records=42
Shuffled Maps =12
Failed Shuffles=0
Merged Map outputs=12
GC time elapsed (ms)=737
CPU time spent (ms)=35230
Physical memory (bytes) snapshot=2240106496
Virtual memory (bytes) snapshot=27811844096
Total committed heap usage (bytes)=2287468544
Shuffle Errors
BAD_ID=0
CONNECTION=0
I0_ERROR=0
WRONG_LENGTH=0
WRONG_MAP=0
WRONG_REDUCE=0
File Input Format Counters
Bytes Read=285874201
File Output Format Counters
Bytes Written=79
Job Running Time: 29807
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o6 mnepernissHyTU pe3yabraT poboTH Tiporpamu, 36epexxenuit y HDEFS,

BUKOHalTe HAaCTYIHY KOMaH/[y:

il

hduser@hadoop-master:~$ hdfs dfs -cat /user/hduser/results/marketAverage/*
EURCHF 8.873911 (2000000)
EURGBP 5.2978175 (2000000)
EURUSD 6.823027 (2000000)

Tabmuiig 2.1. TlapameTpu KiacTepy.

ITapametp 3HaYeHHsA
1. Appeca rojsioBHOro By3/1a 77.47.193.172
2. ITopt SSH 227
3. Jlorin hduser
4. [Taposs #Tc4j81P

[Ticng OigKIOYeHHsT [0 TOJOBHOTO By3/7a BU MOTpanuTe [0 [JAOMAllHbOrO

KaTasiory KopucTyBaya.

* Y pupekrtopii Labs CTBOpiTb BjAacHy [JUPEKTOpi0  (HarpuK/aj
<LabX_TIlpi3Buie_IM’ss>) Ta 3aBaHTaXkTe 10 Hel CBOKO TIPOrpamy;

* 3a HeoOXiZHOCTI CKOMIIi/TIFOlTE pOTrpamy;

* Pesynbrar BUKOHAHHS rporpamMmu 30epiraiite y HDFS —
/user/hduser/results/<cBosi JUpeKTOPisi>.

 [licnsa 3aBepiieHHsT pPoOOTHM BU MOXeTe BHJAMUTU CBOI JUPEKTOpPil y

[loMallHbOMY KaTasio3i Ta HDFS.

s _pobomu i3 SSH modiceme gukopucmosgygamu _mdki_npoepamu, sk _Putty,

WinSCP, mouwo.
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IMPAKTNYHE 3ABJJAHHSA

1. Po3pobutu miporpamy MapReduce pans knacrepy Hadoop Ha MOBI
nporpamyBaHHs Java abo 3a gomomororo Hadoop Streaming API. Tlporpama Mmae
00pobsiAiTH BXiAHWMM Habip AaHMX 3rigHO BapiaHTy (AuB. TabnMWIlg BapiaHTIB).
Bxignun Habip JIaHUX 3HaXOIUTbCS y TAPEKTOPIii HDFS —
/user/hduser/market/EURUSD_GBP_CHF.csv;

2. 3aBaHTaXUTU Ta 3allyCTUTHA pO3poOsieHy Tporpamy Ha kiactepi Hadoop
(ampeca royioBHOTO By371a HaBeZieHa y Tabsm. 2.1). [Iis MiAK/II0ueHHsI BUKOPHUCTOBYITE
SSH.

3. TlepeBipuTu KOpeKTHICTH pPoOOTH po3pobseHoi mporpamu. [IpokoMeHTyHTe

BUBiJ, Hadoop micnsi 3aBepiiieHHs IPOTrpaMu.

CIIMCOK KOHTPOJ/IbHUX ITUTAHDb

SIKi 0CHOBHI KOMMOHEHTH Mae Kiactep Hadoop, fanTe ix BU3HaUeHHSs?

st yoro BukopucroByeTbcst HDFS?

711 yoro BUKOpUCTOBY€ThCST YARN?

HasBith 0cHOBHI KOMIioHeHTH HDF'S?

Ha3sgiTh 0cHOBHI KOMIIOHeHTU YARN?

Ha3BiTb ro/ioBHi TiepeBard y BUKOPHMCTAHHI IPOrpaMHOr0 3abe3reueHHs
Hadoop?

SIki 3acobu MoHiTOpUHTY € Yy KiacTepi Hadoop?

SIKi OCHOBHiI KOMIIOHEHTH Ma€ MicTUTH Tiporpama MapReduce pnsi Hadoop?
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JIABOPATOPHA POBOTA Ne3
OCHOBHI ITOHATTA APACHE PIG

Mera Ta OCHOBHe 3aBJaHHs PO0OTH: O03HAWOMHUTHCS i3 TIPOrpaMHUAM
3abe3reueHHsIM BUCOKOTO piBHs [/ BUKOHAHHS DO3MOAiIeHUX O00uYMC/ieHb Ha
kiactepi Hadoop. O3HallOMUTHCS i3 MOBOK NpOrpaMmyBaHHsS BHCOKOro piBHSI Pig
Latin. HaBuuTucst po3po0siATH Ta 3arycKaTy rporpaMmy/ckpunt Pig Latin Ha kiacrtepi

Hadoop.

OCHOBHI TEOPETNYHI BIIOMOCTI

Apache Pig — ne mnar@opma BHCOKOTO PiBHSI [/l CTBOPEHHs IIporpam, sKi
nipaifoTh Ha Apache Hadoop. MoBa ajid 1iiei niargopmu Ha3uBaeTbcs Pig Latin.
BoHa pfo3Bosisie onucyBaTW TIpUK/IQ[HY 3afiauy y BUIIAAL HoTtanind. lle pgae
MOXX/TUBICTh pO3p00/sSITH TIporpaMu Ha Oifiblll BUCOKOMY DiBHi i abcTparyBaTuch Bif
niporpamHoi Mofeni MapReduce. BukopuctanHs HoTaljiti y MoBi Pig Latin poOuTs ii
no/1i6HOr0 710 MOBU SQL A1s1 pensiiiHAX CUCTeM YIIpaB/iHHS Oa3aMu JaHUX.

Apache Pig Tako)X MICTUTh KOMIIOHEHTH, 1110 /03BOJISIFOTb BUKOHYBaTU
rporpamu, HanucaHi Ha MoBi Pig Latin, muisxoM iX KoHBepTalili y MapReduce. 1le
pobutb Apache Pig 3pyuHUM iHCTPYMEHTOM JIJisI aHa/Ti3y BeJTMKUX 00CSTiB JJaHUX.

Mosga Pig Latin Ma€ Taki KJItOUOBi B/IaCTUBOCTI:

* [IpocTtoTra miporpamMyBaHHA — CKJ/aJHiI 3ajayli OIUCYKOTbCA Y BUIVIAAL

TOC/TiZIOBHUX OTiepaLliii (HOTalliii), 10 TIo/Ieriy€e po3poOKy Ta po3yMiHHS.

* MoxmmBocTi onTuMisauii — Qopmar Onucy 3aBAaHb [O3BOJSE CHUCTEMI

ONTUMI3yBaTh IX BHUKOHAaHHS aBTOMAaTUYHO, [JO3BOJIAIOUM KOPUCTyBaueBi

30CepeIUTUCh Ha CeMaHTUI]i, a He Ha e(PeKTUBHOCTI.

* Po31IMpPIOBaHICTE — PO3POOHUKU MOXKYTh CTBOPIOBATH BJlacHi (DYHKLIT Ayist

00pOoOKH /1aHUX.
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CrnpomieHa apxiTektypa miardopmu Apache Pig noka3aHa Ha puc. 3.1.

CkpunT Pig Latin

- Apache
[Grunt Shell] [Pig Server] PIG

4 ™\

Parser

g

Y

p
\Optlmlzerj

r . N\
Compiler
o J/

( Execution Engine )

l’ Apache
HADOOP

MapReduce
| HDFs |

Puc. 3.1. Apxitekrypa Apache Pig.

[nis npukaagy Oyae po3risiHyTa Mporpama, HarmvcaHa Ha MoOBi Pig Latin, 1110
PO3paxoBy€ cepefHE 3HaueHHs 06csAriB TopriB. JleTanbHuii omuc 3ajaui Ta Habopy

JAHUX TIpUBeJieHn y abopaTopHiii poboTi Ne2.



11.

12.

. eurchf_volume_avg

forex_history = LOAD
'hdfs://hadoop-master:54310/user/hduser/market/EURUSD_GBP_CHF.csv' USING
PigStorage(',') as (eurusd_date:chararray, eurusd_time:chararray,
eurusd_open:float, eurusd_max:float, eurusd_min:float, eurusd_close:float,
eurusd_volume:float, eurgbp_date:chararray, eurgbp_time:chararray,
eurgbp_open:float, eurgbp_max:float, eurgbp_min:float, eurgbp_close:float,
eurgbp_volume:float, eurchf_date:chararray, eurchf_time:chararray,
eurchf_open:float, eurchf_max:float, eurchf_min:float, eurchf_close:float,
eurchf_volume:float);

eurusd_data = FOREACH forex_history GENERATE eurusd_date, eurusd_time,
eurusd_open, eurusd_max, eurusd_min, eurusd_close, eurusd_volume;
eurgbp_data = FOREACH forex_history GENERATE eurgbp_date, eurgbp_time,
eurgbp_open, eurgbp_max, eurgbp_min, eurgbp_close, eurgbp_volume;
eurchf_data = FOREACH forex_history GENERATE eurchf_date, eurchf_time,
eurchf_open, eurchf_max, eurchf_min, eurchf_close, eurchf_volume;

eurusd_group = GROUP eurusd_data All;
eurgbp_group = GROUP eurgbp_data All;
eurchf_group = GROUP eurchf_data All;

eurusd_volume_avg
eurgbp_volume_avg

FOREACH eurusd_group GENERATE AVG(eurusd_data.eurusd_volume);
FOREACH eurgbp_group GENERATE AVG(eurgbp_data.eurgbp_volume);
FOREACH eurchf_group GENERATE AVG(eurchf_data.eurchf_volume);

result = UNION eurusd_volume_avg, eurgbp_volume_avg, eurchf_volume_avg;

STORE result INTO
'hdfs://hadoop-master:54310/user/hduser/results/marketAverageLab3' USING
PigStorage (',"');
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[Tporpama 3umuTye BXifgHUM Habip JaHUX i3 po3mnogisieHoi daiioBoi cucTeMu 3a

nomnomoroto ¢yHkKiii LOAD Ta po3ainse voro Ha noss uepe3 PigStorage(',')

Hani 3a pgonomorow ¢yHkii FOREACH pis KOXXHOTO ejieMeHTa/psiika

BUIJISIFOTHCS 110J15, L0 BiATIOBiAatOTh OKpeMUM Ba/lrOTHUM TapaM — GENERATE

106 obuncauT cepefHE A/s1 0OCATY TOPTiB, CMIOYATKY 3rPYMyeMO BCi AaHi B

cniibHuAn Krod All 3a noriomororo PyHkijii GROUP.

B kiHii obuncmoemo cepenre 3a goromoror ¢yHKIT AVG Ta 00’€gHyeMO

pe3y/bTaTH JJisl TPbOX Ba/IFOTHUM MMap B 0CTaToyHuM pe3ynabTaT — UNION.

[1]o6 36epertu pe3ynbrar Ao HDFS BukoprctoByemo ¢yHKIito STORE.

[IJo6 3amycTuTy TIporpamy, HeoOXiJHO Ha TOJIOBHOMY BYy3ii Kiactepy Hadoop

BUKOHATHU HACTYIIHY KOMdHAY:

il

hduser@hadoop-master:~$ pig -x mapreduce script_lab3.pig
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BugBiz matruMe rioz1iOHUM BUTTIS;

19/10/25 20:53:17 INFO pig.ExecTypeProvider: Picked MAPREDUCE as the ExecType

2019-10-25 20:53:17,453 [main] INFO org.apache.pig.Main - Apache Pig version
0.17.0 (r1797386) compiled Jun 02 2017, 15:41:58

2019-10-25 20:53:17,453 [main] INFO org.apache.pig.Main - Logging error messages
to: /usr/local/pig/pig_1572025997451. log

2019-10-25 20:53:18,162 [main] INFO org.apache.pig.impl.util.Utils - Default
bootup file /home/hduser/.pigbootup not found

2019-10-25 20:53:18,257 [main] INFO
org.apache.hadoop.conf.Configuration.deprecation - mapred.job.tracker is
deprecated. Instead, use mapreduce.jobtracker.address

2019-10-25 20:53:18,257 [main] INFO
org.apache.pig.backend.hadoop.executionengine.HExecutionEngine - Connecting to
hadoop file system at: hdfs://US64-M1:54310

2019-10-25 20:53:18,724 [main] INFO org.apache.pig.PigServer - Pig Script ID for
the session: PIG-script_lab3.pig-5209cleb-3c4a-456f-al29-cc04a8eebdes

2019-10-25 20:53:18,724 [main] WARN org.apache.pig.PigServer - ATS is disabled
since yarn.timeline-service.enabled set to false

2019-10-25 20:53:19,610 [main] INFO
org.apache.hadoop.conf.Configuration.deprecation -
mapred.textoutputformat.separator is deprecated. Instead, use
mapreduce.output.textoutputformat.separator

2019-10-25 20:53:19,636 [main] INFO org.apache.pig.tools.pigstats.ScriptState -
Pig features used in the script: GROUP_BY, UNION

2019-10-25 20:53:19,670 [main] INFO org.apache.pig.data.SchemaTupleBackend - Key
[pig.schematuple] was not set... will not generate code.

2019-10-25 20:53:19,697 [main] INFO

org.apache.pig.newplan. logical.optimizer.LogicalPlanOptimizer -
{RULES_ENABLED=[AddForEach, ColumnMapKeyPrune, ConstantCalculator,
GroupByConstParallelSetter, LimitOptimizer, LoadTypeCastInserter, MergeFilter,
MergeForEach, NestedLimitOptimizer, PartitionFilterOptimizer,
PredicatePushdownOptimizer, PushDownForEachFlatten, PushUpFilter, SplitFilter,
StreamTypeCastInserter]}

2019-10-25 20:53:19,768 [main] INFO
org.apache.pig.impl.util.SpillableMemoryManager - Selected heap (PS 0ld Gen) of
size 699400192 to monitor. collectionUsageThreshold = 489580128, usageThreshold =
489580128

2019-10-25 20:53:19,906 [main] INFO
org.apache.pig.backend.hadoop.executionengine.mapReducelLayer .MRCompiler - File
concatenation threshold: 100 optimistic? false

2019-10-25 20:53:19,929 [main] INFO
org.apache.pig.backend.hadoop.executionengine.util.CombinerOptimizeruUtil - Choosing
to move algebraic foreach to combiner

2019-10-25 20:53:19,970 [main] INFO
org.apache.pig.backend.hadoop.executionengine.util.CombinerOptimizeruUtil - Choosing
to move algebraic foreach to combiner

2019-10-25 20:53:19,972 [main] INFO
org.apache.pig.backend.hadoop.executionengine.util.CombinerOptimizeruUtil - Choosing
to move algebraic foreach to combiner

2019-10-25 20:53:19,993 [main] INFO
org.apache.pig.backend.hadoop.executionengine.mapReducelLayer.MultiQueryOptimizer -
MR plan size before optimization: 5

2019-10-25 20:53:19,995 [main] INFO
org.apache.pig.backend.hadoop.executionengine.mapReducelLayer .MultiQueryOptimizer -
Merged MR job 149 into MR job 146

2019-10-25 20:53:19,995 [main] INFO
org.apache.pig.backend.hadoop.executionengine.mapReducelLayer .MultiQueryOptimizer -
Merged MR job 151 into MR job 146
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2019-10-25 20:54:36,639 [main] INFO
org.apache.pig.backend.hadoop.executionengine.mapReducelLayer .MapReducelLauncher -
100% complete

2019-10-25 20:54:36,710 [main] INFO
org.apache.pig.tools.pigstats.mapreduce.SimplePigStats - Script Statistics:

HadoopVersion PigVersion UserId StartedAt FinishedAt Features
2.7.3 0.17.0 hduser 2019-10-25 20:53:20 2019-10-25 20:54:36
GROUP_BY, UNION

Success!

Job Stats (time in seconds):

JobId Maps Reduces MaxMapTime MinMapTime AvgMapTime
MedianMapTime  MaxReduceTime  MinReduceTime  AvgReduceTime  MedianReducetime
Alias Feature Outputs
job_1572025593211_ 0001 8 1 40 23 36 38 16 16
16 16

eurchf_data, eurchf_group, eurchf_volume_avg, eurgbp_data, eurgbp_group, eurgbp_volume_a
vg, eurusd_data, eurusd_group, eurusd_volume_avg, forex_history MULTI_QUERY,COMBINER
job_1572025593211_0002 3 0 3 3 3 3 0 00

0 result MAP_ONLY
hdfs://hadoop-master:54310/user/hduser/results/marketAveragelLabs,

Input(s):
Successfully read 2000000 records (285875374 bytes) from: "hdfs://hadoop-
master:54310/user/hduser/market/EURUSD_GBP_CHF.csv"

Output(s):
Successfully stored 3 records (28 bytes) in:
"hdfs://hadoop-master:54310/user/hduser/results/marketAverageLab3"

Counters:

Total records written : 3

Total bytes written : 28

Spillable Memory Manager spill count : 0
Total bags proactively spilled: ©

Total records proactively spilled: 0

Job DAG:
job_1572025593211_60001 -> job_1572025593211_0002,
job_1572025593211_0002

2019-10-25 20:54:36,713 [main] INFO org.apache.hadoop.yarn.client.RMProxy -
Connecting to ResourceManager at US64-M1/192.168.11.200:8032

2019-10-25 20:54:36,717 [main] INFO org.apache.hadoop.mapred.ClientServiceDelegate
- Application state is completed. FinalApplicationStatus=SUCCEEDED. Redirecting to
job history server

2019-10-25 20:54:36,891 [main] INFO org.apache.hadoop.mapred.ClientServiceDelegate
- Application state is completed. FinalApplicationStatus=SUCCEEDED. Redirecting to
job history server

2019-10-25 20:54:36,917 [main] INFO org.apache.hadoop.yarn.client.RMProxy -
Connecting to ResourceManager at US64-M1/192.168.11.200:8032

2019-10-25 20:54:36,921 [main] INFO org.apache.hadoop.mapred.ClientServiceDelegate
- Application state is completed. FinalApplicationStatus=SUCCEEDED. Redirecting to
job history server

2019-10-25 20:54:36,948 [main] INFO
org.apache.pig.backend.hadoop.executionengine.mapReducelLayer .MapReducelLauncher -
Success!

2019-10-25 20:54:36,972 [main] INFO org.apache.pig.Main - Pig script completed in
1 minute, 19 seconds and 780 milliseconds (79780 ms)
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[ITo6 mepernisHyTH pe3yabTaT poboTH Tiporpamu, 36epekeHuit y HDFS,
BHKOHAaWTe HACTYITHY KOMaHJY:

1. hduser@hadoop-master:~$ hdfs dfs -cat /user/hduser/results/marketAveragelLab3/*
6.823027
5.2978175
8.873911

ITPAKTNYHE 3ABJAHHSA

1. Po3pobutu mporpamy Apache Pig pns knacrepy Hadoop Ha MOBI
nporpamyBaHHs Pig Latin. TIporpama Mae o6po6siaTy BXigHW Habip AaHUX 3TifHO
BapiaHTy (AVB. TaOMUIlA BapiaHTiB). BXigHuit Habip JaHWX 3HaXOAUTHCSA Y AUPEKTOPii
HDEFS — /user/hduser/market/EURUSD_GBP_CHF.csv;

2. 3aBaHT@KUTU Ta 3allyCTUTU PO3po0JieHy Tporpamy Ha Kiactepi Hadoop
(azpeca rosioBHOTO By3/a HaBefieHa y Tabs. 2.1). s migkaroueHHs BUKOPUCTOBYUTe
SSH;

3. [TepeBipuTH KOPEKTHICTb po60TH po3p0b/IeHOT MPOTrpaMH.

CIIMCOK KOHTPOJ/IbBHUX ITUTAHD
Haiite Bu3HauenHst Apache Pig?
I171s1 uoro BUKOpUCTOBYEThCs Apache Pig?
SIKi mepeBaru iae BUKopuctaHHsi Apache Pig?

HasBiTk k/1r0u0Bi BjactuBoCTi MOBU Pig Latin?
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JIABOPATOPHA POBOTA Ne4
OCHOBHI ITOHATTA APACHE HIVE

Mera Ta OCHOBHe 3aBJaHHs PO0OTH: O03HAWOMHUTHCS i3 TIPOrpaMHUAM
3a0e3rneueHHsM BHCOKOTO piBHSI [I/I1 BUKOHAHHS PO3MOJieHUX o0urcieHb Ha
kinactepi Hadoop. O3HaiiomuTHCcs i3 3acobamu Apache Hive ta moBowo HiveQL.

HaBuutrcsi po3pobnsity Ta BUKOHYBaTH 3anuty HiveQL Ha knactepi Hadoop.

OCHOBHI TEOPETNYHI BIIOMOCTI

Apache Hive — 1ie iH(pacTpyKTypa CXOBMIIA JaHHUX, SIKa ITOJIETIITYE POOOTy Ta
yTIpaB/IiHAS BEeJTUKMMH 00CSTaMM ZIaHUX, 1[0 3HAXOJWUTBHCS B PO3MOAi/eHil cucreMi
30epiranHs faHuX. Hive 6a3yerbcs Ha Hadoop Ta po3po0sieHWI KOMITaHi€r0
Facebook. Hive no3Bonsie BUKOHYBAaTU 3allUTH JaHUX 3a J0roMoroo SQL-roaibHol
MOBH I1ij Ha3Boro HiveQL.

BHyTpilHiM  KoMMinsSTOp TiepeTBoprtoe  oneparopu  HiveQL B 3aBAaHHS
MapReduce, siki IoTim niepeiatoThCs A0 Kiaactepy Hadoop Ha BUKOHaHHS.

Hive nyke CXOXWM Ha TpafuiiiiiHy 0a3y JaHWX 3 JOCTYIIOM 3a JOTIOMOTOHO
SQL. Opnak, ockinbku Hive 6a3yethcsi Ha omepaijisix Hadoop Ta MapReduce, €
KiJTbKa KJIFOUOBUX 0COO/TMBOCTEM:

e Ockinbku Hadoop mipyi3HaueHuit [jisi TPUBAIOTO MOC/IiJOBHOTO 3UYMTYBaHHS

JaHux, 3anuTu Hive MarOThb BeJIMKWK 4yac 3aTpUMKHU. Lle o3Hauae, mwo Hive He

MiZIXOANTD I TIPOTpaM, SIKi TTOTpeOyroTh AysKe IIBHUAKOIO Yacy BiATyKy, KU

MOXKHA OUiKyBaTH IPY BUKOPUCTAHHI TpaZuLliiHux 6a3 nanux RDBMS;

* Hive npu3HauyeHuu [1Jis orepaliii YATaHHS | TOMY BiH He ONTUMIi30BaHUH /ISt

00pOo0OKY 3amuTiB, sIKi MalOTh BUCOKHI BiZICOTOK orepaLiiii 3arucy.

BigminHocti Apache Hive Big Apache Pig:

* Apache Hive — po3nojiiyieHe cxoBHille AaHUX. Apache Pig — cepenoBuiiie

JUIS1 IOCTTi/PKeHHSI BeJIMKUX 00CSTiB JaHUX;

* HiveQL — 1ie mekiapaTvBHa MoBa TiofiibHa 10 SQL. PigLatin — MoBa MIOTOKY

JTaHUX.
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CnpouieHa apxitektypa Apache Hive noka3aHa Ha puc. 4.1.

. JDBC/ODBC KnieHm
Thrift S R
rift Server - Apac he HIVE
(Hive 3e6 UD (Hive S_erver) L CLI J
= Cepsicu

/Hive Driver B Apache HIVE

[ Parser J [ Plannerj

[Execution] [Optimizerj \S

y Metastore

MapReduce, Apache
s ) HADOOP

Puc. 4.1. Apxitektypa Apache Hive.

Ons npuknany Oyfe pO3MISHYTHM 3aluT HamucaHuid Ha MoBi HiveQL, 1110

ZI03BOJISIE OTPUMATU CepeJHE 3HauUeHHsI 00CATY TOPTiB Ayist 2-X Tap.
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Ins mouaTKy pobotu i3 Hive HeobOXifHO i3 /OMaIlHbOTO KaTajory 3aMTh y

Hive command line interface — CLI.

il

hduser@hadoop-master:~$ hive
SLF4J: Class path contains multiple SLF4J bindings.

hive>

Hani y Hive CLI nuiiieMo 3amnuT, 1j00 OTPpUMAaTH CepefHE 3HaueHHS 00cATy

TOPI1B.

il

hive> SELECT avg(eurusd_volume), avg(eurgbp_volume)
> FROM market.forex;

[Ticns onpawoBaHHsa 3anuTy y Hive, OTpUMaeMO HACTYNMHUK BUBIif i3

3HAYE€HHAM CEPEaAHbLOr0 O6CH1"y TOpFiB.

Query ID = hduser_20191109161600_ec9403d2-95d1-4763-94c0-8f23f9d233f1
Total jobs =1
Launching Job 1 out of 1
Number of reduce tasks determined at compile time: 1
In order to change the average load for a reducer (in bytes):
set hive.exec.reducers.bytes.per.reducer=<number>
In order to limit the maximum number of reducers:
set hive.exec.reducers.max=<number>
In order to set a constant number of reducers:
set mapreduce.job.reduces=<number>

Starting Job = job_1572808850918_0323, Tracking URL =
http://hadoop-master:8088/proxy/application_1572808850918_0323/

Kill Command = /usr/local/hadoop/bin/hadoop job -kill job_1572808850918_0323
Hadoop job information for Stage-1: number of mappers: 2; number of reducers: 1
2019-11-09 16:16:27,830 Stage-1 map = 0%, reduce = 0%

2019-11-09 16:16:42,001 Stage-1 map = 50%, reduce = 0%, Cumulative CPU 5.58 sec
2019-11-09 16:16:45,203 Stage-1 map = 67%, reduce = 0%, Cumulative CPU 14.44 sec
2019-11-09 16:16:46,262 Stage-1 map = 100%, reduce = 0%, Cumulative CPU 16.01 sec

2019-11-09 16:16:56,757 Stage-1 map = 100%, reduce 100%, Cumulative CPU 20.86
sec

MapReduce Total cumulative CPU time: 20 seconds 860 msec
Ended Job = job_1572808850918_0323
MapReduce Jobs Launched:

Stage-Stage-1: Map: 2 Reduce: 1 Cumulative CPU: 20.86 sec HDFS Read: 285892624
HDFS Write: 118 SUCCESS

Total MapReduce CPU Time Spent: 20 seconds 860 msec
OK
6.823027 5.2978175

Time taken: 57.438 seconds, Fetched: 1 row(s)
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dopmar Tabnuii market.forex nipuBeieHUI HIKUe.

1. hive> describe market.forex;

OK

eurusd_date string
eurusd_time string
eurusd_open float
eurusd_max float
eurusd_min float
eurusd_close float
eurusd_volume float
eurgbp_date string
eurgbp_time string
eurgbp_open float
eurgbp_max float
eurgbp_min float
eurgbp_close float
eurgbp_volume float
eurchf_date string
eurchf_time string
eurchf_open float
eurchf_max float
eurchf_min float
eurchf_close float
eurchf_volume float

Time taken: 7.372 seconds, Fetched: 21 row(s)

IMTPAKTNYHE 3ABJAHHSA
1. CrBoputH 3arut Ha MoBi HiveQL, 1o Gyne obpobnstu mani (y Tabmmii
market.forex abo market.forex_shift) srinHo BapiaHTy (AuB. TaO/MLs BapiaHTiB);
2. IlepeBipUTHM KOPEKTHICTb BUKOHAHHSI CTBOpeHOro 3anuty HiveQL Ha
kactepi Hadoop (afpeca rojioBHOTO By3/ia HaBefieHa y Tabs. 2.1). [Iyis i JK/IroueHHS

BUKOpPUCTOBYUTE SSH.

CIIMCOK KOHTPOJ/IBHUX ITUTAHb
Hatite Bu3HaueHHs Apache Hive?
SIkuM UMHOM BUKOHY€eThCs1 00pobka fsanux y Apache Hive?
B uomy pisnuug mixk Apache Pig Ta Apache Hive?

SIKi mepeBaru Ta Heflo/1iku Ma€ Apache Hive?
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JIABOPATOPHA POBOTA Ne5
JAUCIIETUYEP APACHE OOZIE

MeTa Ta OCHOBHe 3aBJJaHHA POOOTH: O3HAWOMHTHUCS i3 AUCTIeTYepOM pOOIT
st knacrepy Hadoop. O3HaioMuTHCS i3 IpUHLIUIIAMM poO0TH AucrieTyepa Apache
Oozie. HaBuuTHCs CTBOpPIOBAaTH TMPOCTHMM TMOTIK 3aBJaHb [AJs1 Kiactepy Hadoop,

BUKOPUCTOBYIOUU aucrietuep Apache Oozie.

OCHOBHI TEOPETNYHI BIIOMOCTI

Apache Oozie — nucneTyep, 1J0 COPOILY€E NPOLIEC CTBOPEHHS MOTOKIB 3aB/AaHb i
ix koopguHarjito Ha kmactepi Hadoop. BiH fmo3Bosisie 06’€aHyBaTH TIOC/IiZIOBHOCTI
JeKIJIbKOX 3aB/laHb B OJJHY JIOTiUHYy OJHUHUIII0 poboTu. 3a gomomororo Apache Oozie
MOKHa BUKOHYBaTM CK/IaJHi TI€PeTBOPEHHS JaHUX, 00'eqHyBaTd 00pOOKY
Pi3HOMaHITHUX iHAWBIZya/lbHUX 3aBAaHb i HaBiTH MiAMOTOKIB pobiT. Lle mo3Bossie
Kpallle KOHTPOJIFOBAaTM BUKOHAHHS CK/IaJHUX 3aBJaHb i IMOJIETLIy€e MOBTOPEHHS LUX
3aBJjaHb i3 3a3janerifb 3aJaHuMu iHTepBaniaMu. Ockisibku Qozie iHTerpoBaHUU 3i
crekoM Apache Hadoop, BiH mniarpumye MapReduce, Pig, Hive, Toijo. Takox

MiATPUMYIOThCS onepauii (ainoBoi cuctemu HDFS ta Java-ponarku.

Buainsaots gekinbka TvmiB pobit Oozie:

* Oozie Workflow — mae BUI/ISi[, OPIEHTOBAHOTO alUK/IiUHOTO rpady, 1[0 3a/a€e
MOC/Ii/JOBHICTh BUKOHYBaHUX 3aBZaHb (Aik);

* QOozie Coordinator — 3aja€ 10TiK 3aBAaHbk Oozie, iHillilOBaHUX 3a YacoM abo
3@ HasIBHOCTI JaHUX;

* QOozie Bundle — n03B0/1si€ OpraHi3oByBaTu rpynu 3aBaanb Oozie.
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TunoBuii NOTIiK 3aBAaHb Oozie MOXKe CKIaZaTUCh i3 BY3JliB yIipaB/iHHA (Start,

Decision, Fork, Join Ta End) i By3niB gii (MapReduce, Pig, Hive, Java, Shell, Toiio).

[Mpuknag notoky pobotu Oozie HaBeJeHUI Ha puc. 5.1.

Puc. 5.1. Tlpuknaz noToKy 3aBgaHb Apache Oozie.

Hwxue npuBefieHO cripollleHy apxiTeKTypy Apache Oozie (puc. 5.2).

KnieHm
Apache OOZIE

Oozie Engine

Cepsep
(Servlet Container) Apache OOZIE
SQL DB
C ' =N
Apache
HADOOP

\ 4

Puc. 5.2. Apxitektypa Apache Oozie.
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st mpukiazy posrnsiHeMo poboty Oozie, 1110 CKIAJAETHCS 3 OIHOTO 3aBJaHHS
MapReduce i3 naboparopHoi po6otu Ne2 — po3paxyHOK CepeIHbOr0 3HaUeHHS 00CAaTy

Topris. IIporpama ckoMmijiboBaHa Ta 3ariakoBaHa y JAR-apxiB.

[IJo6 ommmcaru poboty Oozie HeOOXiAHO CTBOPUTH /Ba (haiimm:
* job.properties — MiCTUTb CUCTE€MHI [TapaMeTpH Ta 3MiHHI KODUCTYBaua;

* workflow.xml — MicTUTb TTOC/TIOBHOCTI 3aBzaHb (i) B poboTi Oozie.

Takox HeoOXigHO cTBOpUTH AupekTopito y HDFS, B sKi OyyTh MiCTUTHCH
daiin workflow.xml ta inmi ¢aiiny, 1[0 HeoOXiAHiI /1T BUKOHAHHS poOOTH.
B [pgaHoMy TIpuMKIafi AoAaTkoBo Tpeba CTBOpPUTH JupeKTopito lib, B Ky

noTpibHO 3aBaHTaKUTH JAR-apxiB riporpamu MapReduce.

Bwmict Qaiiny job.properties, njist jaHOTO MPUK/AAY, IPUBEJEHUMN HIDKUE.

nameNode=hdfs://hadoop-master:54310

jobTracker=hadoop-master:8032

workflowRoot=o0ozielLab5Example
oozie.wf.application.path=${nameNode}/user/hduser/results/${workflowRoot}
mapredInput=${nameNode}/user/hduser/market/EURUSD_GBP_CHF.csv
mapredoutput=${nameNode}/user/hduser/results/${workflowRoot}/mapred

ne nameNode Tta jobTracker — appeca ronoBHoro By3na HDFS i YARN
Bi/ITIOBiIHO.
oozie.wf.application.path — 3amae mupektopito HDFS, B sikiii 36epiraroTbcs

datinu, 1110 HeoOXiHi A/1s1 BUKOHaHHS poboTtu Oozie.
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Bwmict daitny workflow.xml:

<workflow-app xmlns="uri:oozie:workflow:0.1" name="OozielLab5">
<start to="jar-mapreduce"/>

<action name="jar-mapreduce'">
<java>
<job-tracker>${jobTracker}</job-tracker>
<name-node>${nameNode}</name-node>
<configuration>
<property>
<name>oozie. launcher.mapreduce.map.memory.mb</name>
<value>1024</value>
</property>
<property>
<name>oozie. launcher.mapreduce.reduce.memory.mb</name>
<value>1024</value>
</property>
<property>
<name>oozie. launcher.yarn.app.mapreduce.am.resource.mb</name>
<value>1024</value>
</property>
</configuration>
<main-class>AverageCount</main-class>
<arg>${nameNode}</arg>
<arg>${mapredInput}</arg>
<arg>${mapredOutput}</arg>

</java>
<ok to="end"/>
<error to="fail"/>
</action>
<kill name="fail">
<message>Map/Reduce failed, error message</message>
</kill>
<end name="end"/>

</workflow-app>

B paHomy rnpuknaZi BUKOPUCTOBYEMO 3aBJaHHA — J[it0 <java>, OCKIIbKU
po3pobsieHa miporpama MapReduce Be MiCTUTb Kimac Driver, B sKOMY 3aZjaHO
peani3ariii a3 Map/Reduce Ta BKa3aHO THIU BXiJHUX/BUXiJHUX JAaHUX.

Y Ttery <configuration> 3a/al0TbCsl MapaMeTpu AJsi 3aBAaHHS MapReduce,
HanpuK/az, obcsar mam’aTi KoHTeliHepiB Map/Reduce, ApplicationMaster, To1io.

Ter <main-class> 3afja€ OCHOBHHI KjlaC Hallloi MpOrpamu.

Teru <arg> 3aAar0Th MapaMeTPH 3aryCcKy NporpamMu.



39

B pesynbrari orpuMaemo Ba dailinm, 10 onucyroTb pobory Oozie. Hani
HeoOXiHO 3aBaHTaKUTH iX Ta JAR-apxiB riporpamu MapReduce Ha Knactep Hadoop.
[ns 11poro, y AOMalllHbOMY KaTaso3i y AupekTopii Labs CTBOpPHOEMO CBORO

JIVpEeKTOopito, Haripuk/az, oozieLab5Example i 3aBaHTa)KyeMo 10 Hel daiinu.

1. hduser@hadoop-master:~/Labs/oozielLab5Example$ 1s -1
total 16
-rw-r--r-- 1 hduser hadoop 4710 Dec 17 20:20 HadoopMarketAverage.jar
-rw-r--r-- 1 hduser hadoop 306 Dec 17 20:21 job.properties
-rw-rw-r-- 1 hduser hadoop 1056 Dec 17 20:20 workflow.xml

Hami ctBoptoemo aupekTopito y HDFS Ta 3aBaHTa)kyeMo 10 Hei workflow.xml.

IlojjaTKOBO CTBOPIOEMO AupeKTopito lib i 3aBaHTaxkyeMo 710 Hei JAR-apxiB riporpamu.

1. hduser@hadoop-master:~/Labs/oozielLab5Example$ hdfs dfs -mkdir
/user/hduser/results/oozielLab5Example

2. hduser@hadoop-master:~/Labs/oozieLab5Example$ hdfs dfs -put workflow.xml
/user/hduser/results/oozielLab5Example

3. hduser@hadoop-master:~/Labs/oozieLab5Example$ hdfs dfs -mkdir
/user/hduser/results/oozielLab5Example/lib

4. hduser@hadoop-master:~/Labs/oozielLab5Example$ hdfs dfs -put
HadoopMarketAverage.jar /user/hduser/results/oozielLab5Example/lib

[1106 3amyctutu poboTy Oozie, BAKOHYEMO HACTYIHY KOMaHY.

1. hduser@hadoop-master:~/Labs/oozieLab5Example$ oozie job -oozie
http://localhost:11000/00zie -config job.properties -run

[MepernisimaeMo pe3ynbTaT IicCasS 3aBepiiieHHS poboty Oozie (AWB. HACTYTHY

CTOPIHKY).

1. hduser@hadoop-master:~/Labs/oozieLab5Example$ hdfs dfs -cat
/user/hduser/results/oozielLab5Example/mapred/*
EURCHF 8.873911 (2000000)
EURGBP 5.2978175 (2000000)
EURUSD 6.823027 (2000000)
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CrnigkyBaTu 3a XOZloM BUKOHaHHS pobotu (Oozie MOXXHa Ha CIieljia/lbLHOMY

pecypci. [ns 1poro 3po6ite SSH port forwarding nopta 11000 — Be6-koHcombs Oozie

(puc. 5.3) Ta 8088 — Beb cropinka meHemkepy pecypciB YARN (puc. 5.4).

Metto (@) Oozie Web Console

Workflow Jobs | Coordinator Jobs

2 AllJobs Active Jobs Done Jobs

Job Id

0000018-191216202831472-00zie-hado-W
0000017-191216202831472-00zie-hado-W.
0000016-191216202831472-00zie-hado-W
0000015-191216202831472-00zie-hado-W
0000014-191216202831472-00zie-hado-W
0000013-191216202831472-00zie-hado-W
0000012-191216202831472-00zie-hado-W
0000011-191216202831472-00zie-hado-W
0000010-191216202831472-00zie-hado-W
0000009-191216202831472-00zie-hado-W
0000008-191216202831472-00zie-hado-W
0000007-191216202831472-00zie-hado-W
0000006-191216202831472-00zie-hado-W

©® N o s wN

0000005-191216202831472-00zie-hado-W.
0000004-191216202831472-00zie-hado-W

>

0000003-191216202831472-00zie-hado-W
0000002-191216202831472-00zie-hado-W
0000001-191216202831472-00zie-hado-W.
0000000-191216202831472-00zie-hado-W
20 0000021-191215144734896-00zie-hado-W
0000020-191215144734896-00zie-hado-W.
0000019-191215144734896-00zie-hado-W.
0000018-191215144734896-00zie-hado-W
0000017-191215144734896-00zie-hado-W

nnnnn1a 101

R14472420R nnzia hadn W

1

Page

{8} Oozie Web Console

http://localhost:8088

Bundle Jobs

http://localhost:11000/o:

OO0 Documentation

Oozie Web Console

sl

Custom Filter +

Name

OozieLabs
OozieLab5
OozieLabs
OozieLab5
OozieLab5
OozieLab5
OozieLab5
OozieLab5
OozieLab5
OozieLab5
OozieLab5
OozieLab5
OozieLabs
OozieLabs
OozieLabs
OozieLabs
OozieLabs
OozieLabs
OozieLabs
OozieLab5
OozieLabs
OozieLab5
OozieLabs
OozieLab5

Onsial 2h&

X [l All Applica

Job (Name: OozieLab5/Jobld: 0000018-191216202831472-00zie-hado-W)

Job Info

Job Id:
Name:

App Path:
Run:

Status:

User:

Group:
Parent Coord:
Create Time:
Start Time:
Last Modified:
End Time:

Actions

Action Id

w N oA

B Al Applications

/clustery/:

Job Definition

0000018-191216202831472-00zie-hado-W@:start
0000018-191216202831472-00zie-hado-W@jar-mapred
0000018-191216202831472-00zie-hado-W@end

Job Configuration || Job Log || Job Error Log

0000018-191216202831472-00zie-hado-W
Oozielab5

Job Audit Log

Job DAG

hdfs://had :54310/user/hduser

0
SUCCEEDED

hduser

Tue, 17 Dec 2019 18:35:05 GMT
Tue, 17 Dec 2019 18:35:05 GMT
Tue, 17 Dec 2019 18:35:35 GMT
Tue, 17 Dec 2019 18:35:35 GMT

Name Type

start START.
jar-mapred... java

end END:

Status StartTime
OK
OK

OK

Transition
jar-mapred.

end

Puc. 5.3. Beb-koHcosib Qozie.

Tue, 17 Dec 2019 18:35:05 G
Tue, 17 Dec 2019 18:35:05 G
Tue, 17 Dec 2019 18:35:35 G

X
3.1]
EndTime
Tue, 17 Dec 2019 18:35:05 G.
Tue, 17 Dec 2019 18:35:35 G.
Tue, 17 Dec 2019 18:35:35 G.
of 42

~ Cluster Cluster Metrics
About Apps Apps Apps
Nodes Submitted = Pending  Running
Node Labels 161 0 0
Applications Scheduler Metrics
NEW SAVING Scheduler Type
SUBMITTED Capacity Scheduler
ACCEPTED
RUNNING
FINISHED
FAILED ID -
KILLED
application_1576438820001_0162
Scheduler
» Tools

application_1576438820001_0161

application_1576438820001_0160

application_1576438820001_0159

application_1576438820001_0158

All Applications

Apps Containers Memory  Memory
Completed Running Used Total
161 0 0B 12 GB

Scheduling Resource Type
[MEMORY, CPU]

Memory VCores  VCores VCores
Reserved Used Total Reserved
0B 0 8 0

Minimum Allocation
<memory:1024, vCores:1>

2

Usei Name s Appl;)zationh Queu? SlartT\mf) F\n\shT\mf)
hduser oozie:launcher:T=java:W=0ozieLab5:A=jar- MAPREDUCE default Tue Dec  Tue Dec
mapreduce:ID=0000018- 17 17
191216202831472-00zie-hado-W 20:35:06  20:35:34
+0200 +0200
2019 2019
hduser SELECT MAPREDUCE default Tue Dec  Tue Dec
SUBSTRING(euru...ING(eurchf_date,1,4) 17 17
(Stage-3) 12:41:01  12:41:50
+0200 +0200
2019 2019
hduser SELECT MAPREDUCE default Tue Dec  Tue Dec
SUBSTRING(euru...ING(eurchf_date,1,4) 17 17
(Stage-2) 12:40:09  12:40:58
+0200 +0200
2019 2019
hduser SELECT MAPREDUCE default Tue Dec  Tue Dec
SUBSTRING(euru...ING(eurchf_date,1,4) 17 17
(Stage-5) 12:39:18  12:40:06
+0200 +0200
2019 2019
hduser SELECT MAPREDUCE default Tue Dec  Tue Dec
SUBSTRING(euru...ING(eurchf_date,1,4) 17 17
(Stane-4) 12:38-27 __12:39-1A

Active  Decommissioned ~ Lost
Nodes Nodes Nodes
0 0
Maximum
<memory:6144, vCores:4>
Searc
State ¢ FinalStatus ¢  Progress
FINISHED SUCCEEDED
FINISHED SUCCEEDED
FINISHED SUCCEEDED
FINISHED SUCCEEDED
FINISHED SUCCEEDED

Puc. 5.4. Be6-cTopinka MeHepkepy pecypciB YARN.
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ITPAKTUYHE 3ABJAHHSA
1. CrBoputu poboty ansi guctetuepy Apache Oozie, 10 CK/Iafa€eTbCs i3

TIOC/TiIOBHOCTI TPhOX 3aBAaHb: MapReduce (nab. 2), Pig (y1a6. 3) Ta Hive (11a6. 4);

MapReduce

2. 3anyctuty cTBOpeHy poboty Oozie Ha Knactepi Hadoop.

CIIMCOK KOHTPOJIBHUX ITUTAHb
Haiite Bu3HaueHHs1 Apache Oozie?
15 yoro BUKopucToByeThCst Apache Oozie?
SIki T poOiT ae MoKMUBiCTb cTBOprOBaTH Apache Oozie?

[aliTe BU3HaueHHs MOTOKY 3aBfaHb Apache Oozie?
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TOJATOK 1
HAJIAIIITYBAHHSI JIOKAJTbHOI'O KJIACTEPA HADOOP

B paHomy momatky OyAyTh TIpe[CTaBleHi OCHOBHI KPOKM, $IKi HeoOXimHO
BUKOHATH [I/Is1 YCHILIIHOTO BCTAHOB/IEHHS Ta Ha/IALUTyBaHHS Kjaactepy Hadoop.

B sikocTi TectoBoi iHdpacTpykTypu Oysi0 CTBOpEHO TpPH BipTyasibHi MalllMHU
KVM:

1. VI-USHM1,;

2. VI-USHST;

3. VI-USHS2.

11 KO)KHOI BIpTya/ibHOI MallIMHU BU/Ii/IeH] HACTYIIHI peCypcCu:

* Ilpouecop — 4 anpa;

e J[lam’ate — 8 I'b;

e Jluck — 64 I'b.

Ha koxHili BipTyanbHili MalivHi BctaHoBAeHO Ubuntu Server 18.04.6 LTS

HanaimryBaHHs MepexxeBUX iHTep(eiciB BipTyaJbHUX MalllUH:

1. VI:-USHM1 - 192.168.1.230;

2. VI-USHS1 - 192.168.1.231;

3. VI-USHS2 — 192.168.1.232.
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IToniepeaHe Ha/TaIUTYBAHHA CUCTEMH

HacmynHi _Kpoku Heob6XiOHO _8UKOHAMU _HA _KOJMCHOMY 8y31i, skuil _byde

npayreamu y kaacmepi Hadoop.

BcraHoB/1eHHA Java

Onsa pobotu Hadoop wHeoOxigHO BcTaHoBuTH Java. B gaHoMy TpuKiazi
BUKOPHMCTOBYBasach Bepcia Java — 1.8.0_111.

Y TepMiHaJii BBOAUMO KOMaH/IU:

1. root@VT-USHM1:~# sudo add-apt-repository ppa:webupd8team/java
2. root@VT-USHM1:~# sudo apt-get update
3. root@vT-USHM1:~# sudo apt-get install oracle-java8-installer

CtBopenHs KopucryBaua Hadoop
[ns 3pyuHocti pobotu i3 Hadoop, y cuctemi HeOOXiIHO CTBOPUTH OKPEMOTO
KopucTyBaua. Ha3semo #ioro “hduser”.

1. root@VT-USHM1:~# sudo addgroup hadoop
2. root@VT-USHM1:~# sudo adduser --ingroup hadoop hduser

HanawmryBanHsa hosts daiity
st B3aemofil Mixk By3samu Kiactepa, Hadoop BUKOPUCTOBY€E JOMEHHI iMeHa.
Tomy /11 MOXXIMBOCTI JJOCTYMY 10 By3/a 0 iMeHi, 3afamo ix y daiini “/etc/hosts”.

# Peparyemo ¢aiin (y TepmiHani BiAKpueTbCH pefakTop)
1. root@VT-USHM1:~# nano /etc/hosts

# NMicna peparysaHHA ¢ain /etc/hosts noBuHeH mMaTu HacTynmHWin 3MicT.
2. root@VT-USHM1:~# cat /etc/hosts

127.0.0.1 localhost

192.168.1.230 VT-USHM1

192.168.1.231 VT-USHS1

192.168.1.232 VT-USHS2

# The following lines are desirable for IPv6 capable hosts
il localhost ip6-localhost ip6-loopback

ffe2::1 ip6-allnodes

ffe2::2 ip6-allrouters



HanamryBanusa SSH
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IInsg  KOpeKTHOi  B3aeMOii BYy3/iB KjaacTepy HeoOXiHO  BHKOHATH

HaslalTyBaHHd SSH [OCTyIy Ha OCHOBI KJIHOUIB.

il .
2

# FeHepyeMO K.oY

root@vT-USHM1:~# su hduser

hduser@VT-USHM1:/root$ ssh-keygen -t rsa -P ""

Generating public/private rsa key pair.

Enter file in which to save the key (/home/hduser/.ssh/id_rsa):
Created directory '/home/hduser/.ssh'.

Your identification has been saved in /home/hduser/.ssh/id_rsa.
Your public key has been saved in /home/hduser/.ssh/id_rsa.pub.
The key fingerprint is:
9b:82:ea:58:b4:e0:35:d7:ff:19:66:a6:ef:ae:0e:d2 hduser@ubuntu
The key's randomart image is:

[...snipp...]

# JofaeMO K4 Yy CMUCOK aBTOPM30BaHMX KwyiB (HeobxipgHo, wob
oTpumaTuh AOCTYNn AO MaWWHW 3a 3reHepoBaHWM KJ4YeMm)

hduser@VT-USHM1:/root$ cat ~/.ssh/id_rsa.pub >>
~/.ssh/authorized_keys

# Koniwemo K4 Ha iHwi BYy3/M KnacTtepy (HeEO6XigHO Ans OTpUMaHHS
AOCTYNy [0 BY3/1iB BUKOPUCTOBYKUM K04, 3reHepoBaHWin Ha Kpoui 2)

hduser@VT-USHM1:/root$ ssh-copy-id -i ~/.ssh/id_rsa.pub hduser@vT-
USHS1
hduser@VT-USHM1:/root$ ssh-copy-id -i ~/.ssh/id_rsa.pub hduser@vT-
USHS2
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IlepeBipka SSH pocrymy
[TepeBipKy MOX/IMBOCTI ITiJK/TFOUEHHST ITOTPiOHO BHUKOHATU “3 KOXKHOTO BY371a

[0 KO)XKHOTO By3/1a”. Hukue mokasaHO repeBipKy Mifk/iaroueHHs 3 By3na VI-USHM1

1o Bysna VI-USHSI.

1. hduser@VT-USHM1:~$ ssh hduser@VvT-USHS1
The authenticity of host 'vt-ushsl (192.168.1.231)' can't be
established.
ECDSA key fingerprint is
b5:cf:ba:53:4c:ce:10:20:75:c4:af:cl1:5f:e9:de:6f.
Are you sure you want to continue connecting (yes/no)? yes

# BipgnoBipaemo ‘yes’, nicns 4oro NOBMHHO BUKOHATWUCb NiAKAKWYEHHA A0
By3na VT-USHS1 6e3 3anuTy naposio

Warning: Permanently added 'vt-ushs1,192.168.1.231' (ECDSA) to the
list of known hosts.

Welcome to Ubuntu 18.04.6 LTS

* Documentation: https://help.ubuntu.com/

Last login: Thu Dec 1 19:07:51 2020 from vt-ushml
hduser@VT-USHS1:~$

ITicnsa BUKOHAHHSI TIOKa3aHUX BHIIIE KpOKiB, BY3/I1 Maﬁ6YTHbOFO TeCTOBOI'O

K/IaCcTepy TOTOBI [IjIsi BCTAHOBJIEHHSI Ha HUX TIporpaMHoro 3abe3neuedHss Hadoop.
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BcranoBnenns Hadoop

Iloka3aHi Hudicue Kpoku HeobXiOHO BUKOHAMU HA KOXCHOMY 8Y3/Ii.

B maHoMy TnipuK/ia/ii BAKOPUCTOBY€EThCS Bepcisi Hadoop — 2.7.3.

3aBaHTa)XUTH  JuUCTpubyTB Hadoop MoxHa 3  odililiHoro cairy

https://hadoop.apache.org/releases.html

Po3makoByeMO 3aBaHTa)KeHHI apxiB Ta KOTIOEMO JlaHi y AUPeKTOpito e Oyze

BcTaHOB/eHu Hadoop (y npuknazi e “/usr/local’hadoop”).

L .

# Po3nakoBKa apxiBy
root@vT-USHM1: /home/hduser# tar xzf hadoop-2.7.3.tar.gz

# ApxiB 6ype posnakoBaHo y agupekTtopit /home/hduser/hadoop-2.7.3
# Koniwemo Hadoop y pupekTopit BcTaHoBneHHa (/usr/local/hadoop)
root@VvT-USHM1: /home/hduser# cp -r hadoop-2.7.3 /usr/local/Hadoop

# 3MiHWEMO npaBa AOCTyny Ta BNacHUKa AupekTopii Ha KopucTyBauda
hduser

root@VvT-USHM1: /home/hduser# sudo chown -R hduser:hadoop
/usr/local/hadoop

PeparyBanus ¢aiiny /home/hduser/.bashrc

# BipgkpuBaemo ¢aiin .bashrc Ha pepgaryBaHHA 1 godaemMo HacTynHi
napameTpu y KiHeub o¢ainy
root@vVT-USHM1:/home/hduser# nano .bashrc

# Setting the evironment variables for running Java and Hadoop
commands

export HADOOP_HOME=/usr/local/hadoop

export JAVA_HOME=/usr/lib/jvm/java-8-oracle

# Alias for Hadoop commands
unalias fs &> /dev/null
alias fs="hadoop fs"
unalias hls &> /dev/null
alias hls="fs -1s"

# Defining the function for compressing the MapReduce job output
lzohead () {
hadoopfs -cat $1 | lzop -dc | head -1000 | less

}

#Adding HADOOP_HOME variable to PATH
export PATH=$PATH:$HADOOP_HOME/bin


https://hadoop.apache.org/releases.html
https://hadoop.apache.org/releases.html
https://hadoop.apache.org/releases.html
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dannu KoHgirypauii Hadoop
Crircok ¢aiinis, fKi HeOOXiZHO pefaryBaTu:
* /usr/local/Hadoop/etc/hadoop/core-site.xml — 0OCHOBHi Ha/lallITyBaHHSI;
* /usr/local/Hadoop/etc/hadoop/hdfs-site.xml — HamamTyBaHHs alinoBoi
cuctemu Hadoop;
* /usr/local/Hadoop/etc/hadoop/mapred-site.xml — HamalmITyBaHHS BUKOHAHHS
3aiau MapReduce;
* /usr/local/Hadoop/etc/hadoop/yarn-site.xml — HanallITyBaHHS MeHepKepa

pecypciB YARN.

JleTanbHUM OMUC 3HAUEHHS NTapaMeTpPiB MOXKHA 3HAUTHU Ha OQIiLliIHHOMY CaMTi:

* https://hadoop.apache.org/docs/stable/hadoop-project-dist/hadoop-common/

core-default.xml

* https://hadoop.apache.org/docs/stable/hadoop-project-dist/hadoop-hdfs/hdfs-

default.xml

* https://hadoop.apache.org/docs/stable/hadoop-mapreduce-client/hadoop-
mapreduce-client-core/mapred-default.xml

* https://hadoop.apache.org/docs/stable/hadoop-yarn/hadoop-yarn-common/

yarn-default.xml



https://hadoop.apache.org/docs/stable/hadoop-yarn/hadoop-yarn-common/yarn-default.xml
https://hadoop.apache.org/docs/stable/hadoop-yarn/hadoop-yarn-common/yarn-default.xml
https://hadoop.apache.org/docs/stable/hadoop-yarn/hadoop-yarn-common/yarn-default.xml
https://hadoop.apache.org/docs/stable/hadoop-yarn/hadoop-yarn-common/yarn-default.xml
https://hadoop.apache.org/docs/stable/hadoop-yarn/hadoop-yarn-common/yarn-default.xml
https://hadoop.apache.org/docs/stable/hadoop-yarn/hadoop-yarn-common/yarn-default.xml
https://hadoop.apache.org/docs/stable/hadoop-mapreduce-client/hadoop-mapreduce-client-core/mapred-default.xml
https://hadoop.apache.org/docs/stable/hadoop-mapreduce-client/hadoop-mapreduce-client-core/mapred-default.xml
https://hadoop.apache.org/docs/stable/hadoop-mapreduce-client/hadoop-mapreduce-client-core/mapred-default.xml
https://hadoop.apache.org/docs/stable/hadoop-mapreduce-client/hadoop-mapreduce-client-core/mapred-default.xml
https://hadoop.apache.org/docs/stable/hadoop-mapreduce-client/hadoop-mapreduce-client-core/mapred-default.xml
https://hadoop.apache.org/docs/stable/hadoop-mapreduce-client/hadoop-mapreduce-client-core/mapred-default.xml
https://hadoop.apache.org/docs/stable/hadoop-project-dist/hadoop-hdfs/hdfs-default.xml
https://hadoop.apache.org/docs/stable/hadoop-project-dist/hadoop-hdfs/hdfs-default.xml
https://hadoop.apache.org/docs/stable/hadoop-project-dist/hadoop-hdfs/hdfs-default.xml
https://hadoop.apache.org/docs/stable/hadoop-project-dist/hadoop-hdfs/hdfs-default.xml
https://hadoop.apache.org/docs/stable/hadoop-project-dist/hadoop-hdfs/hdfs-default.xml
https://hadoop.apache.org/docs/stable/hadoop-project-dist/hadoop-hdfs/hdfs-default.xml
https://hadoop.apache.org/docs/stable/hadoop-project-dist/hadoop-common/core-default.xml
https://hadoop.apache.org/docs/stable/hadoop-project-dist/hadoop-common/core-default.xml
https://hadoop.apache.org/docs/stable/hadoop-project-dist/hadoop-common/core-default.xml
https://hadoop.apache.org/docs/stable/hadoop-project-dist/hadoop-common/core-default.xml
https://hadoop.apache.org/docs/stable/hadoop-project-dist/hadoop-common/core-default.xml
https://hadoop.apache.org/docs/stable/hadoop-project-dist/hadoop-common/core-default.xml
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@aitn KoHGIrypauii MOBUHHI MaTy HAaCTYMHI OCHOBHI MapaMeTpHu:
1. core-site.xml

<?xml version="1.0" encoding="UTF-8"?>

<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>

<l--
Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing,
software

distributed under the License is distributed on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied.

See the License for the specific language governing permissions
and

limitations under the License. See accompanying LICENSE file.
-->

<!-- Put site-specific property overrides in this file. -->

<configuration>
<property>
<name>hadoop.tmp.dir</name>
<value>/usr/local/hadoop/app/hadoop/tmp</value>
</property>
<property>
<name>fs.defaultFS</name>
<value>hdfs://VT-USHM1:54310</value>
</property>
<property>
<name>io.file.buffer.size</name>
<value>131072</value>
</property>
</configuration>



2. hdfs-site.xml

<?xml version="1.0" encoding="UTF-8"?>

<?xml-stylesheet type="text/xsl" href="configuration.xsl1"?>

<!--
Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing,
software

distributed under the License is distributed on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied.

See the License for the specific language governing permissions
and

limitations under the License. See accompanying LICENSE file.
-->

<!-- Put site-specific property overrides in this file. -->

<configuration>
<property>
<name>dfs.namenode.name.dir</name>
<value>file:/usr/local/hadoop/store/hdfs/namenode</value>
</property>
<property>
<name>dfs.datanode.name.dir</name>
<value>file:/usr/local/hadoop/store/hdfs/datanode</value>
</property>
<property>
<name>dfs.namenode.checkpoint.dir</name>
<value>file:/usr/local/hadoop/store/hdfs/namesecondary</value>
</property>
<property>
<name>dfs.block.size</name>
<value>134217728</value>
</property>
</configuration>
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3. mapred-site.xml

<?xml version="1.0"?>
<?xml-stylesheet type="text/xsl" href="configuration.xsl1"?>

<configuration>

<property>
<name>mapreduce.framework.name</name>
<value>yarn</value>

</property>

<property>
<name>mapreduce.jobhistory.address</name>
<value>VT-USHM1:10020</value>

</property>

<property>
<name>mapreduce. jobhistory.webapp.address</name>
<value>VT-USHM1:19888</value>

</property>

<property>
<name>yarn.app.mapreduce.am.staging-dir</name>
<value>/user/hduser</value>

</property>

<property>
<name>mapred.child. java.opts</name>
<value>-Djava.security.egd=file:/dev/../dev/urandom</value>

</property>

<property>
<name>mapreduce.map.memory.mb</name>
<value>2048</value>

</property>

<property>
<name>mapreduce.reduce.memory.mb</name>
<value>4096</value>

</property>

<property>
<name>mapreduce.map.java.opts</name>
<value>-Xmx1024m</value>

</property>

<property>
<name>mapreduce.reduce.java.opts</name>
<value>-Xmx3072m</value>

</property>

</configuration>
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4. yarn-site.xml

<?xml version="1.0"?7>
<configuration>

<property>
<name>yarn.resourcemanager.hostname</name>
<value>VT-USHM1</value>

</property>

<property>
<name>yarn.resourcemanager.bind-host</name>
<value>0.0.0.0</value>

</property>

<property>
<name>yarn.nodemanager .bind-host</name>
<value>0.0.0.0</value>

</property>

<property>
<name>yarn.nodemanager .resource.memory-mb</name>
<value>6144</value>

</property>

<property>
<name>yarn.nodemanager .aux-services</name>
<value>mapreduce_shuffle</value>
</property>

<property>

<name>yarn.nodemanager .aux-services.mapreduce_shuffle.class</name>
<value>org.apache.hadoop.mapred.ShuffleHandler</value>
</property>

<property>
<name>yarn. log-aggregation-enable</name>
<value>true</value>

</property>

<property>
<name>yarn.nodemanager.local-dirs</name>
<value>file:/usr/local/hadoop/app/yarn/local</value>
</property>

<property>
<name>yarn.nodemanager . log-dirs</name>
<value>file:/usr/local/hadoop/app/yarn/log</value>
</property>

<property>
<name>yarn.nodemanager.remote-app-log-dir</name>
<value>hdfs://VT-USHM1:54310/var/log/yarn/apps</value>
</property>

</configuration>



52
daiu Ha/lalITyBaHHSA BY3/1iB
Heo0OxigHO CTBOPUTH HACTYTIHI (haiiiu:
* /usr/local/Hadoop/etc/hadoop/masters — CIUACOK TOMOBHUX BY3/iB (Ha HUX
OynyTh 3amyckatuch ciy>kbu NameNode Ta ResourceManager);
* /usr/local/Hadoop/etc/hadoop/slaves — cmucoK TiJjerux By3/iB (Ha HUX
OyayTh 3amyckatuch ciy»kou DataNode Ta NodeManager).
Honaemo y daiiiv HaCTYIHI PsJIKU:
1. masters

VT-USHM1

2. slaves

VT-USHS1
VT-USHS2

CTBOpeHHs JUPEKTOPii HeoOXigHuX 17151 podoTu Hadoop
HeobxigHo cTBOpUTH aAuMpekTopii, siki Oynu BKazaHi y KoHpiryparjiitHux
datinax Buille.

root@vVT-USHM1:~# su hduser

hduser@VT-USHM1:/root$ cd /usr/local/hadoop

hduser@VT-USHM1: /usr/local/hadoop$ mkdir app

hduser@VT-USHM1: /usr/local/hadoop$ mkdir app/hadoop

hduser@VT-USHM1: /usr/local/hadoop$ mkdir app/hadoop/tmp

hduser@VT-USHM1: /usr/local/hadoop$ mkdir app/yarn

hduser@VT-USHM1: /usr/local/hadoop$ mkdir app/yarn/local

hduser@VT-USHM1: /usr/local/hadoop$ mkdir app/yarn/log

hduser@VT-USHM1: /usr/local/hadoop$ mkdir store/hdfs/namenode
. hduser@VT-USHM1:/usr/local/hadoop$ mkdir store/hdfs/datanode
. hduser@VT-USHM1:/usr/local/hadoop$ mkdir store/hdfs/ namesecondary

RPRPrOoo~NOOTh WNE

R o -
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3anyck Hadoop

[Tepen meprmm 3armyckoM Hadoop HeoOXigHO BifgdopmaryBaTv pO3IOAieHy

datinoBy cucremy HDFS. HaBefeHi HwKue KpPOKM TIOTPiOHO BHMKOHYBaTH Ha

TOJIOBHOMY BY3J1i K/1acTepy (B flaHOMy Npuk/azi ne By3on VI-USHM1).

il

L .

arwNRE

D

dopmaryBaHHs (paiisioBoi cucTeMHu

JlaHuti KpoK 8UKOHYEMbCSA AULUe Ni0 Ydc nepuio2o 3anycky kaacmepy Hadoop.

hduser@VT-USHM1: /usr/local/hadoop$ bin/hdfs namenode -format

3anyck ¢ainoBoi cucremu Hadoop

hduser@VvT-USHM1: /usr/local/hadoop$ sbin/start-dfs.sh

Starting namenodes on [VT-USHM1]

VT-USHM1: starting namenode, logging to
/usr/local/hadoop/logs/hadoop-hduser-namenode-VT-USHM1.out
VT-USHS2: starting datanode, logging to
/usr/local/hadoop/logs/hadoop-hduser-datanode-VT-USHS2.out
VT-USHS1: starting datanode, logging to
/usr/local/hadoop/logs/hadoop-hduser-datanode-VT-USHS1.out

Starting secondary namenodes [0.0.0.0]

0.0.0.0: starting secondarynamenode, logging to
/usr/local/hadoop/logs/hadoop-hduser-secondarynamenode-VT-USHM1.out

ITicaa nepwioeo 3anycKy HeobxioHo cmeopumu cy#c608i dupeKmopii.

hduser@VT-USHM1: /usr/local/hadoop$ bin/hdfs dfs -mkdir /user
hduser@VT-USHM1: /usr/local/hadoop$ bin/hdfs dfs -mkdir /user/hduser
hduser@VT-USHM1: /usr/local/hadoop$ bin/hdfs dfs -mkdir /var
hduser@VT-USHM1: /usr/local/hadoop$ bin/hdfs dfs -mkdir /var/log
hduser@VT-USHM1: /usr/local/hadoop$ bin/hdfs dfs -mkdir
/var/log/yarn

hduser@VT-USHM1: /usr/local/hadoop$ bin/hdfs dfs -mkdir
/var/log/yarn/apps

3anyck MeHe/pKepy pecypciB Hadoop

hduser@VT-USHM1: /usr/local/hadoop$ sbhin/start-yarn.sh

starting yarn daemons

starting resourcemanager, logging to /usr/local/hadoop/logs/yarn-
hduser-resourcemanager-VT-USHM1.out

VT-USHS1: starting nodemanager, logging to
/usr/local/hadoop/logs/yarn-hduser-nodemanager-VT-USHS1.out
VT-USHS2: starting nodemanager, logging to
/usr/local/hadoop/logs/yarn-hduser-nodemanager-VT-USHS2.out
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3anyck cepBepy icropii Hadoop

1. hduser@VT-USHM1:/usr/local/hadoop$ sbin/mr-jobhistory-daemon.sh
start historyserver

starting historyserver, logging to /usr/local/hadoop/logs/mapred-
hduser-historyserver-VT-USHM1.out

3anyck 3ajaui Ha Kiaacrepi Hadoop

HOuctpubytTie Hadoop Bkmouae B cebe TIpUK/Iagu 3a/ad, $Ki MOKHA
3aITyCTUTH, 11100 MepeBipUTH Tparie3faTHICTh Ta KOPEKTHICTh HaJlallITyBaHb KacTepy.
B maHomy kiactepi, 1[0 OyB Ha/aIllITOBaHWM, TIPUK/IaH 3HAXOASATHCS Y JUPEKTOPil
/usr/local/hadoop/share/hadoop/mapreduce/hadoop-mapreduce-examples-2.7.3.jar

B mnopasibiiomy Ha K/jacTepi MOXKHa [0AAaTKOBO HajalllTyBaTH BHUCOKOPiBHEBI
3acobu poboTH Ta KepyBaHHSI Taki, sk Apache Pig, Apache Hive, Apache QOozie,

TOILIIO.

3ynunka ksacrepy Hadoop

1. hduser@VT-USHM1:/usr/local/hadoop$ sbin/mr-jobhistory-daemon.sh
stop historyserver

stopping historyserver

hduser@VT-USHM1: /usr/local/hadoop$ sbin/stop-yarn.sh
stopping yarn daemons

stopping resourcemanager

VT-USHS1: stopping nodemanager

VT-USHS2: stopping nodemanager

no proxyserver to stop

hduser@VT-USHM1: /usr/local/hadoop$ sbin/stop-dfs.sh
Stopping namenodes on [VT-USHM1]

VT-USHM1: stopping namenode

VT-USHS2: stopping datanode

VT-USHS1: stopping datanode

Stopping secondary namenodes [0.0.0.0]

0.0.0.0: stopping secondarynamenode
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TOJIATOK 3
TABJINLISI BAPIAHTIB

HaegedeHi _Hucue sapiaHmu Haoarombcs 0415 03HAUOM/IEHHS i 8 No0anbuoMy

MOJKCymb 6ymu 3MiHeHi.

BapiaHT po3paxoByeThCsi 3a (POPMYJIOHO:
X =<mopsiAKOBUI HOMep y rpymi>mod 10

Ta6muua /13.1. BapianTu podoTu

X BapiaHT — o6unciuTi
KiJTBbKiCTh 3HaueHb “00csiry TopriB” neBHOI
0 Be/TMUMHU (06epimb camocmiliHo) ans 3-X rap
3a KOXKEH MiCAIL[b
. MiHIMaJibHe 3HaueHHs “LiHU BIJKPUTTS” AJ1s 2-
X Map 3a KOXKeH pik
5 cepe/iHE CyMH “00csry TopriB” 3-x map 3a
KO>XHI TTiIBPOKY
3 CyMy “MaKkCMMyM LiiH” 3-X Map 3a [eBHi Tpu
MicsLi
4 MakCcUMasibHe pi3HULi MiXk “obcsiramu TOprisB”
2-X B/IFOTHHUX Map 3a NeBHUM MiCALb
5) KiJTBKiCTh 3aMUCiB, KOJIU 3HaUeHHs “0bcsry
TOPTiB” He MepeBuLLyBaJIO [IeBHY BeJIMUUHY
(obepimb camocmitiHo)
6 3HAWTH /]aTH, KOMU “00csAT TOpriB” 2-X map
OyJ/i1 OIHAKOBHMMH 3a TIEBHHUH PiK
7 Cymy “LIiHM 3aKpUTTAA” 3-X Iap 3a KOXKeH PiK
8 cepefiHE 3HAUeHHS “LIiHU 3aKPUTTS AJIs 3-X
rap 3a KOXKHI /iBa pOKH
9 KIJIbKICTB 3amucCiB, KOM “IjiHa BIJKPUTTS” Ta
“I1iHa 3aKpUTTs” Oy OJHAKOBUMH, 3a KOXHi
TPHY MicCALi




	Вступ
	Загальні положення про лабораторні роботи
	Лабораторна робота №1 Основні поняття MapReduce
	Лабораторна робота №2 Основні поняття Hadoop
	Лабораторна робота №3 Основні поняття Apache Pig
	Лабораторна робота №4 Основні поняття Apache Hive
	Лабораторна робота №5 Диспетчер Apache Oozie
	Додаток 1 Налаштування локального кластера Hadoop
	Додаток 2 Список рекомендованої літератури
	Додаток 3 Таблиця варіантів

