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NepiAnyn

H petamtuylakn autr Statplpn, lval oUCLOOTIKA Lo GUANOYT EPYOOTNPLOKWY Q0K CEWVY YLOL TNV KOTAVON 0N
Twv Aertoupywyv tou Hadoop. To Hadoop elval éva mAaiolo to omoio mpoodépel ypnyopotepn Kot
anobotikotepn Slaxeiplon dedopévwy, katl autd elval opatd KUPLWG 0 MEPUTTWOELG SESOUEVWY EYAAOU
oykou. Mmopel va xpnoluomnolnBei oAl evkola oe meplBdAlov Linux, evw UTApPXEL Kal n duvatotnta
vAornoinong oe Windows, téco péow command prompt, 6co kat pe t xpnon I.D.E. onwg o Eclipse. 2tn
OUYKEKPLUEVN Slotplpn eldape ta amapaitnta Bewpntikd yla TNV KOTAVONon TwV AOKACEWV, Kal oTh
CUVEXELQ TNV TIPAKTIKA edappoyn touc. Kavaue sykatdotacn tou Hadoop o cuotowxia evdg kouBou Kat
akoAoUBwg og ouoTolyia MOAWY KOUPBWV Kol WG UMOPOUKE va ETUAUCOUE KATOLA YWWOTA TPoBARaTa
onwg o Katapetpntng Aéfewv evog kelpévou. OL AOKNOELS QUTEG TIPOEPXOVTOL QMO TIAVETLOTAMLA TOU
e€wTtepLkoL, aAAA UTTAPXEL KaL N Ttapouaio EVvOg EAANVIKOU €peuVNTLKOU TUHAATOG,.

Abstract

This dissertation is actually a collecion of laboratory exercises to help students comprehend the various
functions of Hadoop. Hadoop is a framework that offers faster and more efficient data management,
something that is visible in cases of big data. This framework can be used easily on Linux Operating System,
but also on Windows, either via command prompt, or by using I.D.E. such as Eclipse. In this work we viewed
the necessary theoretical aspects of Hadoop, and then the in practice implementation. We installed Hadoop
in a single—node cluster, in a multi— node cluster, and finally we solved famous problems, such as WordCount.
This collection of exercises derives from a pool of foreign institutions, but also from a domestic lab.
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1. EIZArQrH

1.1. MpoéAoyog

Autn n petamtuylakn dtatpBry anoteAeital ano napadsiypota newpapatikwv edappoywv tou Hadoop. To
Hadoop eival pa mhatpopua mou xpnoLomnoLel Ta oTolxela Tou UTTOAOYLOTIKOU VEDOUG yLa TILO Ypryopn Kol
olyoupn enefepyacia Sebopévwy. Ta MApAKATW Tapadelypata £xouv TPOKUYPEL OO €pPeuva OF
navernotnuLla tng EANGSag kot tou eéwtepkol. Elval epyaotnplakéG AOKAOELG TTIOU €XOUV YIVEL yla TV
Katavonon twv Asttoupyuwv tou Hadoop. H epyacia auti Aoutdv eival pLo CUYKEVIPWTLKA £pEuval UE
BewpPNTIKA KoL T(PAKTIKA Tipooéyylon oto Hadoop, £éva XproLUo Kol TpWTonwpLaKo epyaleio.

1.2. ZKOoTmog

Oa yivel pla Bswpntik ovadopd ota TEXVIKA XOPOKTNPLOTIKA Ttou Hadoop, Kol otn cuvéxela Oa
TIAPOUGCLACOULE TIC EPYOOTNPLOKEG AOKIOELG TIOU €XOUV YIVEL LE TOV KWHELKA YLO TV EMIAUGT TOUC.

1.3. Aoun MITUXIAKNG £pYyaTiag

JUVOTTTIKA UIToPOoULE va TTOUE OTL N oUN TG epyaciag sivat:

2710 1° KepAAaLO UTIAPXEL Lat GUVTOUN €L0aywyn, yla va avTiAndBel o avayvwotng molod eivat to O€pa tng
€pyaociag, Kot L ToLo Tpomo Oa yivel n avaAuon Tou BEuatoc.

310 2° Kedpalalo umapxel n Bewpla MAVW oTA XOPAKTNPLOTIKA Tou Hadoop, Tov Tpomo Asttoupylag tou, Kal
KAToLa TAEOVEKTAATA TNE XPrONG Tou.

3710 3° KedaAalo mopouactalovial AVOAUTIKA OL EPYAOTNPLOKEG OLOKIOELG TTOU £XOUV Yivel pe B€pa to Hadoop.
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2. OEQPHTIKA

2.1. Fevika yia to Hadoop
Nwg npoékuYe to Hadoop

TG apx€g tou 2000, n Google avtipetwrioe éva MPOPAnpa. Empene va Bpel €va TpOMo va SLaxelpLloTel tnv
ouVEXWCE auavopevn mAnpodopia. AUTo To METUXE Ue To MapReduce, éva cUotnpa enefepyaociag Sedopévwv
Ttov emutpénel tn Stepyacio va Sltaxwploteil oe moANoUG eEUTINPETNTEC KalL N eMegepyacia va yivel mapAaAAnAa.
‘Evag mpoypappatiotrg, o Doug Cutting avTlpueTwlos apopoLa mpopruata Kat otnpixbnke oto MapReduce,
oMa aMae tn Soun twv Seboudvwy kal tn dladikacio tng emefepyaciag, Kol dnpoupynos £va véo
npoypappa, to Hadoop. H Yahoo! pe tn oelpd TnG avTLLETWITLIE TIOPOUOLA TIPOPBARLATA, KL AVAYVWPLOE OTO
Hadoop tn AUon. Twpa, mAéov, To Hadoop eival éva project avowytol kwdika, eAeVBepo oe xprion Kal
BeAtiwon mou Aettoupyet umo to Apache Software Foundation.[1]

2.2. XapaKTnpIoTIKA

To Hadoop amoteAeital amo U0 XapAKINPLOTIKA: éva cUoTnua armoBbnkeuong apxeiwv Kal éva olotnua
enefepyoaoiag Sedopévwy. To olotnua amobrikevong Aéyetat Hadoop Distributed File System (HDFS). Napéxet
Suvartdtnta anobnkeuong He xapunAo KOoTog, evw Umopel va avixveloesl mpoBAfpata oto §ioKo Kal oTov
e€unnpetnTh. AmoBnkelel Ta apyxela otoug server Tng cuotolxiog, xwpllovtag ta oe UMAOK. KaBe pmAok
QVTLYpAdETAL O TAVW OTTO €va server, yla va StaodaAlotel n achdalela katl n ypnyopn eneéepyacia. To HDFS
€NEYXEL TNV aKEPALOTNTA TWV SeSOUEVWV E TN cuvdAptnon checksum kal o mepintwon anotuxiag Siokou n
g€unnpetnt ta 6ebopéva avtiypddovtal oe Ao kKOUPO TG ouaTtolxiag. To dANo BaCLKO XOpaAKTNPLOTIKO TOU
Hadoop eivatl to clotnua eneéepyaciag dedopévwy, MapReduce. To MapReduce €xel éva TPOYpPOUUATLIOTH
Slepyaoiwy, mou amodacilel molog server Ba tpéfel tn Slepyaoia, evw ektelel moAEC epyacieg mapaAAnAa.
To MapReduce yia va Bpel ta UtAok Tou amaptifouv £va apxeio xpnotpomnolei to NameNode. To MapReduce
ME TN oelpd tou amoteAeital ano duo Siepyaciec. H diepyaocia Map MLTPENEL OTO XPNOTN VA ypAPEL KWELKA
mou Oa tpéel kateuBelav oto DataNode server, kat mepllapupavel anloug alyopibuoug (m.y. cuxvotnta
eudaviong pag AéEng, avayvwplon TPoTUTIoU, UNXAvik pabnon). Ito téhog autng tng Slepyaciag, ta
anoteAépata cuAMEYovTal amo Tov Reducer. KaBrikov tou eival va cUAAEEEL Ta Sedopéva Kal va Ta ypaet
oto HDFS. AfileL va onuelwBel otL av pla Siepyacia f €va TUAKA TG ekTeAeitaL apyd, to MapReduce pmopet
va Vv avaBéoel oe aANo server yla va eTtoyUveL T Slepyaoia.

OewpnTika pmopoupe va dou e tn Stadikacio MapReduce oav mévte Bripata mopdAAning enefepyaoiag:

1. Mpoetouaocia TG ouvaptnong elcodou Map () : To cuotnua MapReduce avaBétel Tn dladikacia
Map o€ enefepyaoTég, Kal os KABe emefepyaotny avaBETeL pia TLUn - KAeWdl, €otw K1. Auth n TN
elval ouoLOOTIKA KaL 0 KWSOLKOG TG gpyaociog mou Ba tpé€el oe autov. Emiong mpounBelel tov
enefepyaoTr Ke OAEG TIG amapaitnTteg mAnpodopleg yla va tpékeL tn Slepyaoia.

2. EktéAeon tou KwdLKa yla TN cuvaptnon Map () mou Tou Slvel 0 XpRoTnG: n cuvaptnon Map () TPEXEL
pLa popad yla kaBe KAeLSL K1, kot mapayet pia £€060, otnv onoia Sivoupe tnv Tun K2.

3. HéEobdogtng Map () «avakateVetaw (shuffle) otoug ene€epyactég Reduce: To cuotnua MapReduce
avaBéteL tn Stadikaoia Reduce og emefepyaoTEG, Kal o KABe emefepyaotr) avabETel pia TR K2, ya
va enefepyaotel Ta avtiotolya dedopéva.

4. Extéleon tou kwdka Reduce () mou 8ilvel o xpnotng: n ocuvaptnon Reduce () ekteleital yla
dopa yla kabe T K2 mou mapAyEeTaL Ao Th cuvaptnon Map () .

5. Mapaywyr tou tTeAikol amoteAéopatog: To clotnua MapReduce cUNEYEL Ta amMOTEAEOUATA TNG
Reduce () kot ta taflvopel avaloya pe Thv TN K2 ylo va Sntoupynoet to TeAKO amotédeopa. [1,
10,11, 12]

2.3. ZTOIXEIa TWV SIEPYATIWV

OL Slepyaoieg tou MapReduce mpénel va mMePAAUPAVOUV KATIOLO XAPAKTNPLOTIKA YL VA AELTOUPYOUV
MeTUXNEVA. Kat apxag ol aAyoplOpoL mpEMeL va TpEXOUV ypriyopa otn dopr tou Hadoop, va umopouv dnAadn
va SlaBalouv éva pikpo aplBud syypadwv oto idlo DataNode yia va umoloyicouv to amotéAecpa. To
MapReduce sktehel Kwbika Java, aA\d Umopel va XxpnoLpomnoLnosL Kot AAAeC YAwooeg onwg C++, PHP, Python

Ko Pearl. Elvat pa kohn emmiloyn eniong va xpnotpomnotnBolv alyopilBuot mou e€etalouv kabe pia eyypodn
8
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yla va urtoAoyioouv to anotéleopa. O oykog Twv deSopévwy dev eivat mpoPAnpa ylati oL Stepyacieg tpéxouv
napaAAnAa otoug e€unnpetntég DataNode. To MapReduce gival katd@AAnAo yia batch processing, kat oxt yLa
epyaoieg aAAnAenidpaong. Auto BERata onpaivel otL pmopet va Staxetpiletal péxpl kat petabyte Sedopévwy
KOLL VO aTTaVTA O£ EPWTHATO XPNOTWV KATL TTOU TTPONYOUUEVWG Tav adlvaTo.

2.4. MAgovekTiuara Tou Hadoop

To Hadoop €xel kAol GNUOVTIKA TTAEOVEKTIUOTA OTN Xprion Tou. Mmopel va amoBnkeVosL Kal va Xelpiletal
moM\aG €ibn Sedopévwy. Emiong eival avolxtol Aoylopikol, TIOU ONUAIVEL OTL N amoBnkeucn Kot n
enefepyooia yivovtal pe yopunAd koéotog. Emiong mpoodépel oto xpriotn tn Suvatdtnta mapdAAnAng
enefepyaoiag pe tn xprion ailyopiBuwv kateubeiav oto Ywpo mou untapxouv Ta SeSouéva.

Eikéva 2.4.1: Mg prAe Xpwpa atreikovideral n diepyacia 0mrwg Xxwpidetar og urAok atro 1o HDFS, kai
HE KOKKIVO To MapReduce ouykevipwvel Ta ammoTeAéopara.[1]

2.5. HBase

‘Evag dA\og Tpomog anobrkeuvong dedopévwy peyalou Oykou eival n HBase. Xpnouomnoleital amno to Hadoop
KaBwg pmopsel va Slaxelpiletal ekaToppUpLO YPAUUESG Kol OTAAEG (TL.X. Ta 50 peyaAUTEpa avTIKEipEVa amo
Sloekatopplpla eyypadeg). Ta Ssdopéva opyavwvovtal oe Tiivakes. KaBe ypappn xapaktnpiletal amno £va
KA£L81, eEvw oL 6TAAEC opyavwvovTal o opddes. Méoa og KABe opdda UTtApXoUV OL OTAAEG KOl OL TLUEG TOUC. [2]

column family 1 column family 2
7 VS A
rowl‘ A=>10 X=>3.14159 ‘
row?2 ( D=>"hello" X=>2.7182 }

N AN J

Eikova 2.5.1: Kabe ocipa xapaktnpigeral atro éva kAel1di. O1 OTAAEG opyavwvovTal O€ OIKOYEVEIG, KAl OE
KABE OIKOYEVEIQ UTTAPXOUV Ol OTHAEG KaI Ol TIMEG TOUG.[2]

2.6 Odnyog

‘Omou oto Keipevo UTApXEL Yypappatooelpd Courier New onpaivel ot eival ypoUUES KwSLKAL.

Me Italic elval ypapuéva ovopata epyaleiwy, Tpoypaupudtwy, Kat oplopol.
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Me Bold eivat ypappéva ovopaTa apxelwv Kot YEVIKA OTL XpRTEL EMILONLOVONG OTOV aVayVWOoTH.

‘Omou umdpxel MAAiolo KeWévou onpaivel OTL yivetal elcaywyr] KwSLKo O TEPUATIKO N elval amotéleopa
EKTEAEONC KWOLKAL.

3. EPFAZTHPIAKEZ AZKHZEIZ TO HADOOP

Jtnv evétnta auth Ba yivel n mapouciaon TwWv EpyacTNPLOKWY AOKNGEWVY TTou £X0UV Yivel tdvw oto Hadoop.
Ol aoKAOELG QUTEC €Xouv Yivel o Tavemotipla tTng EAMGSag kol Tou e€wteptkol, yla TNV eUNMESwaon Twv
XOPAKTNPLOTIKWY KoL TWV SUVATOTATWY TOU KL AMOTEAOUV AMOTEAECUA £PEUVAG OTLG LOTOOEALSEG Kat e-class
TWV OXOAWV.

3.1 Napadsaiypa eykardoraons Hadoop oe mepifadAAov Windows

3.1.1 Mepiypapn
AuTo to mapadetypa Seiyvel mwe Oa yivel n eykatdotacn tou Hadoop os meptBdAiov Windows.[5]
3.1.2 OswpPNTIKA TPOCEYYION

Apxika, Ba eykataotricoupe to Cygwin. To Cygwin elvat éva mpoypappia to onoio Sivel oto xpriotn epyaleioa GNU
Kall avolytoU Kwdika, yla va Aettoupyel ta Windows e Tpomo mapopolo autwy Twv Linux. [13]

Npoanattolpeva

e Eykataotaon Cygwin (eykatdotaon twy tar, vim)

e  Eykataoctaon tou JDK7 (jdk-7u7-windows-i586.exe)

e Eykatdotaon Kamotou notepad (m.x. notepad++)

e hadoop-0.20.2.tar.gz (oL enoueveg ekSOoeLg Sev Aettoupyouv oe Windows)

3.1.3 MeipapgaTiKn MPOoEyyion

Ztowo tou Hadoop:

BAua 1°

Avtiypaodr tou hadoop-0.20.2.tar.gz oto Home Directory:
cp /cygdrive/c/Documents\ and\
Settings/Administrator/My\ Documents/Downloads/hadoop-

0.20.2.tar.gz ~/

BApa 2°

Kavoupe Extract

tar xvzf hadoop-0.20.2.tar.gz

BAupa 3°

3TN OUVEXELO KAVOUE export:
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export

JAVA HOME=/cygdrive/c/Progra~1/Java/jdkl.7.0 07/

BApa 4°
Aokiun
bin/hadoop

Noapadsypa 1°:

$ mkdir input

$ cp conf/*.xml input

$ bin/hadoop jar hadoop-0.20.2-examples.jar grep input

output 'dfs[a-z.]+'
$ cat output/*

Napddsiypa 2°:

Ztrowuo tou Java compiler oto Cygwin:
$ cd /usr/local/bin
S 1n -3 /cygdrive/c/”Program
Files”/Java/jdkl.7.0 07/bin/javac.exe
S 1n -3 /cygdrive/c/”Program
Files”/Java/jdkl.7.0 07/bin/jar.exe
$ rehash

$ cd ~/hadoop-0.20.2
$ mkdir wordcount
$ javac -classpath "hadoop-0.20.2-core.jar;lib/commons-cli-

1.2.jaxr”

src/examples/org/apache/hadoop/examples/WordCount.java —-d wordcount

$ jar -cvf WordCount.jar -C wordcount/

$ bin/hadoop jar WordCount.jar

org/apache/hadoop/examples/WordCount input out

11
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3.1.4 AIaQOPETIKA IPOCEYYION

MmopoUpe OpwG va BpoU e pLa SLadOopeTIK TTPOCEYYLON autol Tou TipofArpatoc.[17]

MpoypappaTioTéG mou acxohouvtal pe Hadoop €xouv xpnotponowjost Windows Server 2008 1} Windows
Server 2008 R2.

Erttdoyn €kSoong Java

OL ekb00elg Java mou £xouv eheyxBel yla t cupPatotnta toug eivatl ot 1.6 kat 1.7.. ApxlKa TIpEMEL va
olyoupeuToUUE otL N petaBAnt JAVA_HOME Sev mepléXel Keval.

Katepaloupe to Hadoop
KateBaloupe tnv €kdoon 2.2.
EktéAeon

Ao To command prompt eKTEAOUE:

mvn package -Pdist,native-win -DskipTests -Dtar

Eykatdaotaon
Ka&voupe extract to Hadoop oto C.
Evapén petafAntwv neptBaAiovrog

ExtehoUpe

c:\deploy\etc\hadoop\hadoop-env.cmd

Anpoupyia cuoTAHATOG ApPXELWY

$HADOOP PREFIX%\bin\hdfs dfs -format

‘Evap§n HDFS Daemons

$HADOOP PREFIX%\sbin\start-dfs.cmd

‘Evapén YARN Daemons

$HADOOP PREFIX%\sbin\start-yarn.cmd

3.2 Anpioupyia kKoppwv Hadoop o¢ ypapuég evroAwyv Linux kal mapadeiypara
og Java

3.2.1 Mepiypapn

To Hadoop mpoUmoB£TeL TN yvwon BACLKWY EVVOLWYV KAl EVTOAWY Tou Linux. & auto to mapadetypa 6a Sovpe
KATIOLEG EVTOAEG TIOU XPNOLUOTIOLOUVTAL Yla TNV KOTAOKEUN KOUPBwv Hadoop, kal yevikd to nwg Ba To
vAomotiooupe os meplBaiAov Linux.[7]

3.2.2 OswpnTIKA MPOCEYYION

Y€ QUTO TO MOPAdELYa XpnoLpomoloUvTal eVIOAEG Linux. Kamoleg Baoikég eVIOAEG TTOU XpnoLUoolouvTaL
UMOPOUHE VA TIG aVADEPOUE CUYKEVIPWTLKA OTOV MAPAKATW TIiVOKa:

EvtoAn Enegrynon

Is Agiyvel Ta MEPLEXOHUEVA TOU TPEXOVTOG KATAAOYOU

12
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Is -a

Agiyvel kpupéva apxeio kal KATaAdyoug

cp filename /path/dir_name

Avtiypadel to filename oto path/dir_name

mv filename /path/dir_name

Metakvel to filename oto path/dir_name

cat filename

Asiyvel Ta meplexopueva tou Kabe filename

cd ..

AveBalvel éva katahoyo mavw

mkdir dir_name

Anpoupyel pdkeho dir_name

grep string /path/dir_name

BpiokeL OAa Tta apyxeloa mou TEPLEXOULV

/path/dir_name

tar -xzf filename.tgz

AmnoouumniElel éva apyelo tgz

tar -xzf filename.tar.gz

Anoouumniélel éva apxelo tar.tgz

tar -xjf filename.tar.bz2

AmnoouumniELeL éva apyelo tar.bz2

startx ExKlvnon Tou X LNXownpotog

Eicoboc oto cloTNUa cav root amo Ttov TPEXO
> AoyapLacuo
Exit E€060¢ armo tnv KoveoAa

-conf <configuration file>

KaBopilel éva configuration file edapuoyng

-fs <local [namenode:port>

KaBopilet namenode

-jt <local|jobtracker:port>

KaBopilel jobtracker

-archiveName NAME

‘Ovopa apyeiou mou Ba dnpoupynBet

src ApxLKOG dAKeNOG
dest DadkeNoG TIPOOPLOUOU TIou B TIEPLEXEL TO apXELD
jar EktéAeon jar apyelou

-input <path>

Dadkelog eLoodou

-output <path>

Dadkelog e§660u

-map Java map class
-partitioner Java partitioner
-reduce Java Reduce class
-writer Java RecordWriter

-program <executable>

EkteAéotpo URI

-reduces <num>

ApLlOUOC HElWOEWVY

hadoop jobtracker

EktéAeon jobtracker

hadoop namenode

EktéAeon namenode

hadoop tasktracker

ExtéAeon tasktracker

>uM\oyR epyacTnpIoKWVY acgkAoewv aTo Hadoop
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3.2.3 MeipayaTIKA TPOCEYYION
Anuoupyia kKopBwv Hadoop

BApa 1°

Alvou e TNV eVTOAN yLa va EeKLVNoEL N cuotolyia Ttou Hadoop.

S bin/start-dfs.sh

Brua 2°

Y10 Home directory tou Hadoop ekteAoUpeE:

$ bin/hadoop fs

KOl Ttallpvou e To akoAouBo pnvupua:

hadoop@: : /opt/hadoop$ bin/hadoop fs
Usage: java FsShell
[-1s <path>]
[-1sr <path>]
[-du <path>]
[-dus <path>]
[-count[-q] <path=>]
[-mv <src> <dst>]
[-cp <src> <dst>]
[-rm [-skipTrash] <path>]
[-rmr [-skipTrash] <path=>]
[ -expunge]
[-put <localsrc> ... <dst>]
[-copyFromLocal <localsrc> ... <dst>]
[-moveFromLocal <localsrc> ... <dst=>]
[-get [-ignoreCrc] [-crc] <src> <localdst>]
[-getmerge <src> <localdst> [addnl]]
[-cat <src>]
[-text <src>]
[-copyToLocal [-ignoreCrc] [-crc] <src> <localdst>]
[-moveToLocal [-crc] <src> <localdst>]
[-mkdir <path>]
[-setrep [-R] [-w] <rep> <path/file>]
[-touchz <path>]
[-test -[ezd] <path>]
[-stat [format] <path>]
[-tail [-f] <file>]
[-chmod [-R] <MODE[,MODE]... | OCTALMODE> PATH...]
[-chown [-R] [OWNER][:[GROUP]] PATH...]
[-chgrp [-R] GROUP PATH...]
[-help [cmd]]

BAua 3°

AveBaloupe ta 6edopéva oto HDFS:

$ bin/hadoop fs -mkdir input

$ bin/hadoop fs -put conf/ input/

Mo va eAéytoupe av ta dedopéva eivat péoa oto pakelo input:

ZuAAoyn epyacTnpiaKwy aokfnogwv oto Hadoop

KwvoTtavrivog N. MapkouTtng
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$ bin/hadoop fs -1s input/

KwvoTtavrivog N. MapkouTtng

hadoop@ - /opt/hadoop$ bin/hadoop fs -1s input

Found 13 1tems

-rw-r--r-- 1 hadoop supergroup 3936 2010-10-05 14:25 Juser/hadoop/1i
nput/capacity-scheduler.xml

-rw-r--r-- 1 hadoop supergroup 535 2010-10-05 14:25 /user/hadoop/1i
nput/configuration.xsl

-rw-r--r-- 1 hadoop supergroup 464 2010-10-05 14:25 /user/hadoop/1
nput/core-site.xml

-rw-r--r-- 1 hadoop supergroup 2237 2010-10-05 14:25 /user/hadoop/i
nput/hadoop-env.sh

-rw-r--r-- 1 hadoop supergroup 1245 2010-10-05 14:25 /user/hadoop/1i
nput/hadoop-metrics.properties

-rw-r--r-- 1 hadoop supergroup 4190 2010-10-05 14:25 /user/hadoop/1i
nput/hadoop-policy.xml

-rw-r--r-- 1 hadoop supergroup 259 2010-10-05 14:25 /user/hadoop/i
nput/hdfs-site.xml

-rw-r--r-- 1 hadoop supergroup 2815 2010-10-05 14:25 /user/hadoop/1i
nput/log4j.properties

-rw-r--r-- 1 hadoop supergroup 277 2010-10-05 14:25 /user/hadoop/i
nput/mapred-site.xml

-rw-r--r-- 1 hadoop supergroup 10 2010-10-05 14:25 /user/hadoop/i
nput/masters

-rw-r--r-- 1 hadoop supergroup 10 2010-10-05 14:25 /user/hadoop/1i
nput/slaves

-rw-r--r-- 1 hadoop supergroup 2010-10-05 14:25 /user/hadoop/i
nput/ssl-client.xml.example

-rwW-r--r-- 1 hadoop supergroup 2010-10-05 14:25 /user/hadoop/i
nput/ssl-server.xml.example

ekTeAOUE TNV Slepyacia MapReduce:

$ bin/hadoop jar hadoop-0.20.2-examples.jar wordcount

input output

MNa va mapoupe ta dedopéva amno 1o HDFS €xoupe dU0o emAOYEG:

1. $ bin/hadoop fs -cat output/part-r-00000
2. $ bin/hadoop fs -copyToLocal output/ output/
Kot Bpilokoupe To anotéAeopa oto povonatt /opt/hadoop/ .
BAua 4°
Mrmopoupe va Staypadoupe éva ¢akeho amo to HDFS, yla mapddelypa to apxelo output/part-r-

00000:

$ bin/hadoop fs -rm output/part-r-00000

$ bin/hadoop fs -1s output/

Kat otn ouvéxela va Staypadoupe to pakelo e€d66ou:

15
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$ bin/hadoop fs -rmr output

$ bin/hadoop fs -1s

Anpoupyia npoypdppoatog os Java yia aAAnAenidpaon e to HDFS:
AnpoupyouUpe éva ¢pakelo oto HDFS
BAua 1°

AMalovpe to .profile oto home directory tou Hadoop

MpooBétoupe to CLASSPATH mou xpnotuomnoleital amno to Java Compiler

$ vim ~/.profile

Ko oto téAog Tou apxeiou mMPooOETOUNE TIG YPOAUMES KWELKAL
CLASSPATH=/opt/hadoop/hadoop-0.20.2-core.jar
export CLASSPATH

té)\og, kavoupe ava log in:
S exit

S su - hadoop

Brua 2°

Avolyoupe éva apyeio java, £€otw to ex01.java:

$ vim ex01.java

Kol ELoGYOUUE TIG YPOUMES KWSLKAL:

import org.apache.hadoop.conf.*;

import org.apache.hadoop.fs.*;

public class ex01 {

public static void main (String[] args) {

if (args.length < 2){

System.out.print ("Need two arguments\n");

System.out.flush{();

return;

ZuAAoyn epyacTnpiaKwy aokfnogwv oto Hadoop
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System.out.print ("Creat File: " + args[0] + "\n");

KwvoTavtivog N. MapkouTtng

System.out.print ("Content: " + args[l] + "\n");
System.out.flush({();

try {

Configuration conf = new Configuration();

FileSystem hdfs = FileSystem.get( conf );

Path filepath = new Path( args[0] );
FSDataOutputStream output = hdfs.create( filepath );

bytel[] buff = args[l].getBytes();

output.write(buff, 0, buff.length);
} catch (Exception e) {

e.printStackTrace() ;

BAupa 3°

Kavoupue compile to apyxeio:

$ javac ex01l.java

BAupa 4°
ExteAOUUE TO MPOYypaAUL:

EAéyxoupe ta meplexopeva tou test oto HDFS:

$ bin/hadoop ex01 test “Hello World”

$ bin/hadoop fs -cat test

Avepaloupe éva apyxeio oto HDFS

BAupa 1°

Anuoupyol e éva apyelo m.x. to ex02 . java

$ vim ex02.java

Kol ELoGyOoUE TIC YPOUMUES KWSLKAL:

17
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import org.apache.hadoop.conf.*;

import org.apache.hadoop.fs.*;

public class ex02 {

public static void main( String[] args) {

if ( args.length < 2){

System.out.print ("Need two arguments\n");
System.out.flush();

return;

}

System.out.print ("Source File: " +4+args[0]+ "\n");
System.out.print ("Destination File: " +4args[1l]+ "\n");
System.out.flush();

try |

Configuration conf = new Configuration();
FileSystem hdfs = FileSystem.get (conf);

Path srcPath = new Path(args[0]);

Path dstPath = new Path(args[1l]):;
hdfs.copyFromLocalFile (srcPath, dstPath);

} catch (Exception e) {

e.printStackTrace();

Brua 2°

Kavoupe compile to mpoypappa:

$ javac ex02.java

Brua 3°

EkteAoUUE TO IPOYpPOUOL:

$ bin/hadoop ex02 conf/ input2/

EAéyxoupe Ta eplexOEVa TOU test oto HDFS.

$ bin/hadoop fs -1s input2

ZuAAoyn epyacTnpiaKwy aokfnogwv oto Hadoop

KwvoTtavrivog N. MapkouTtng
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3.2.4 AI0QOPETIKNA TIPOCEYYION

H Siadopetikn mpooéyylon mou Ba avantuéoupe amoteleital amo To otrowo tou Hadoop oe Linux, pe
ypauun evtohwv. Mpwta 6nuloupyeital évag kOpPog, kal pe Paon autov pmopoUpe va xticoupe
TEPLOCOTEPOUG.[17]

Java

KateBaloupe tnv £€kdoon 1.6 (A veotepn)

Mpoa6rikn xpriotn
Mpoeteivetal n mpoaORKn XPROTN Lo va EEXWPLOOUE TNV EYKATACTACH TOU Ao AAEC epapHoYEC.
ExteAoUue:

$ sudo addgroup hadoop

$ sudo adduser --ingroup hadoop hduse

Avapdpdwon SSH

user@ubuntu:~$ su - hduser

hduser@ubuntu:~$ 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:
9p:82:ea:58:b4:e0:35:d7:£f£f:19:66:a6:ef:ae:0e:d2 hduser@ubuntu
The key's randomart image is:

[...snipp...]
hduser@ubuntu:~$

Alvoupe pocBaon SSH oTo TOTKO Hag Hnxavnuo:

hduser@ubuntu:~$ cat $HOME/.ssh/id rsa.pub >>
$HOME/ .ssh/authorized keys

EAéyxoupe To SSH, kKdvovtag cUVSEDN OTO TOTILKO pag UnXAavhua wg hduser:

19
ZuAAoyn epyacTnpiaKwy aokfnogwv oto Hadoop



MeTatrTuxiakn AilaTpiBr] KwvoTavtivog N. MapkouUT

A

hduser@ubuntu:~$ ssh localhost

The authenticity of host 'localhost (::1)' can't be established.
RSA key fingerprint is
d7:87:25:47:2e:02:00:eb:1d:75:4f:bb:44:£f9:36:26.

Are you sure you want to continue connecting (yes/no)? yes
Warning: Permanently added 'localhost' (RSA) to the list of known

hosts.

Linux ubuntu 2.6.32-22-generic #33-Ubuntu SMP Wed Apr 28 13:27:30 UTC
2010 1686 GNU/Linux

Ubuntu 10.04 LTS

[...snipp...]
hduser@ubuntu:~$

IPv6

AnevepyomoloUpe Tnv IPv6, mnyaivovtag oto apxeio sysctl.conf kat aAAGlovtag TG YpOoUEG:

net.ipvé6.conf.all.disable ipvb6 =

net.ipvé6.conf.default.disable ipv6 =
net.ipvé6.conf.lo.disable ipv6 =1

Eykataotaon Hadoop

Apxikd katepaloupe upa €kboon tou Hadoop kou kdvoupe extract oe éva ¢ddakelo, €o0Tw TOV
/usr/local/hadoop.

$ cd /usr/local

$ sudo tar xzf hadoop-1.0.3.tar.gz

$ sudo mv hadoop-1.0.3 hadoop

$ sudo chown -R hduser:hadoop hadoop

Evnuépwon bashrc

MPpOoCHETOUE TIG MOPOAKATW YPAUUEG OTO OpXELO bashrc:

export HADOOP HOME=/usr/local/hadoop
export JAVA HOME=/usr/lib/jvm/java-6-sun
unalias fs &> /dev/null
alias fs="hadoop fs"
unalias hls &> /dev/null
alias hls="fs -1s"
lzohead () {
hadoop fs -cat $1 | lzop -dc | head -1000 | less

}
export PATH=SPATH:SHADOOP HOME/bin

hadoop-env.sh

oaAAalou e To:

export JAVA HOME=/usr/lib/j2sdkl.5-sun

OE:

export JAVA HOME=/usr/lib/jvm/java-6-sun
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conf/*-site.xml

otiaxvoupe to ddakeho /app/hadoop/tmp:

$ sudo mkdir -p /app/hadoop/tmp
$ sudo chown hduser:hadoop /app/hadoop/tmp

# ...and if you want to tighten up security, chmod from 755 to 750...
$ sudo chmod 750 /app/hadoop/tmp

conf/core-site.xml

<property>
<name>hadoop.tmp.dir</name>
<value>/app/hadoop/tmp</value>
<description>A base for other temporary directories.</description>
</property>
<property>
<name>fs.default.name</name>
<value>hdfs://localhost:54310</value>
<description>The name of the default file system. A URI whose
scheme and authority determine the FileSystem implementation. The
uri's scheme determines the config property (fs.SCHEME.impl) naming
the FileSystem implementation class. The uri's authority is used to
determine the host, port, etc. for a filesystem.</description>
</property>

conf/mapred-site.xml

<property>
<name>mapred.job.tracker</name>
<value>localhost:54311</value>
<description>The host and port that the MapReduce job tracker runs

at. If "local", then jobs are run in-process as a single map
and reduce task.
</description>

</property>

conf/hdfs-site.xml

<property>
<name>dfs.replication</name>
<value>1</value>
<description>Default block replication.
The actual number of replications can be specified when the file is
created.
The default is used if replication is not specified in create time.
</description>
</property>

KAVOULE apylkomoinon tou pakélou dfs.name.dir

hduser@ubuntu:~$ /usr/local/hadoop/bin/hadoop namenode -format

TO QTMOTEAECUA Elval:
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hduser@ubuntu:/usr/local/hadoop$ bin/hadoop namenode -format

10/05/08 16:59:56 INFO namenode.NameNode: STARTUP MSG:

10/05/08 16:59:56 INFO namenode.FSNamesystem: fsOwner=hduser, hadoop
10/05/08 16:59:56 INFO namenode.FSNamesystem: supergroup=supergroup
10/05/08 16:59:56 INFO namenode.FSNamesystem:

isPermissionEnabled=true

10/05/08 16:59:56 INFO common.Storage: Image file of size 96 saved in
0 seconds.

10/05/08 16:59:57 INFO common.Storage: Storage directory .../hadoop-
hduser/dfs/name has been successfully formatted.

10/05/08 16:59:57 INFO namenode.NameNode: SHUTDOWN MSG:
hduser@ubuntu:/usr/local/hadoop$ B

€vapén tou Koupou:

hduser@ubuntu:~$ /usr/local/hadoop/bin/start-all.sh

nadon NG cuoTolyiagc:

hduser@Qubuntu:~$ /usr/local/hadoop/bin/stop-all.sh

3.3 Eykaraocraon Hadoop kai digpyaciag MapReduce o€ Linux

3.3.1 MNeprypaen

210 ouyKeKpLUEVOo Ttapadelypa, Ba eykataotriooupe To Hadoop os meptBarlov Linux, apyxlkd o €va KOpBo
KOLL OTN OUVEXELO OE IEPLOCOTEPOUG. ETtiong Ba deifoupe pla Siepyaoia o MapReduce. [4]

3.3.2 OswpnTIKA MPOCEYYION

Zuotouyia evag KOpBou

To mpwTto Brpa yla tnv eykatdaotacn tou Hadoop sival n Sltapdpdwon Tou cUCTHUATOC apXeiwv Tou, TIoU
Bploketal otnv Kopudr TOU CUCTAUATOG APXELWV TG ocuotolxiag. Autd Ba yivel tnv mpwtn ¢dopd mou
SnuLoupyou e pla cuotolxia Hadoop. Av To KAvouue KaTd Tn SLAPKELA TTOU eKTEAE(TAL NON Wl cuoTolia,
tote Ba Staypadouv 6Aa ta dedopéva.

Zuotoyio ToAAWV KOUBwWV

Oa KOTAOKEUACGOUUE pLa cuoTolyia moAAwv KOpPBwv pe dUo punxaveg Ubuntu. Evag Tpomog yla va yivel auto
glval pe tnv eykataotacn kat Sokipn tou Hadoop og 8Uo punyavég Ubuntu. Itn ocuvéxela, Ba evwooupe auth
Tn ouotolyia amAwv KOUPwWV og pla cuctolyia MoAAwvV KOUBwv otnv omoia o pnxovy Ubuntu Ba gival o
master kOuPog kat n aAAn o slave kopPBog. O master kOUPBoG Ba TpExel master daemons o€ KABe oTpwa,
namenode ywo To HDFS, kal JobTracker ywa to MapReduce. Kat ol §Uo pnxavég Ba tpéxouv toug slave
daemons: datanode ywa 1o HDFS ko TaskTracker yla to MapReduce. Ot master daemons eivat urtiebBuvol yla
To ouvtoviopd Kat th Slaxeiplon Twv slave daemons ol omolot apyodtepa Ba uAoToloUV Thv amoBrikeuon Kal
v enefepyacia Twv Sedopévwy.
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single-node cluster single-node cluster

Multi-node cluster

Eikéva 3.3.2.1: Z1n ouoTolXia evog KOPBoU utrdpyxel Hovo évag master. Ma Tn dnuioupyia cuoToixiag

TTOAAWYV KOUBWYV, XpNOINOTTOIOUNE TTOAAEG CUCTOIYiEG EVOG KOUBOU.[4]

3.3.3 MeaipapaTikg MPOCEyyion

MpoanattoVpeva:

Kat apydc 0a kateBdaocoupe pio €kdoon tou Hadoop (yia mapddetypa 0.6.0).
BAua 1°

KaBopiloupe éva pakelo yla eykatdotaon, £0TwW:
/foo/bar/hadoop-install

Brpa 2°

Kavoupe untar. Tote Oa SnuioupynOet o pakelog
/foo/bar/hadoop-install/hadoop-0.6.0

H petapAnti HADOOP INSTALL=/foo/bar/hadoop-install avomaplotd TO LOVOTIATL VLot OAEG TIG
£KBOOELG TIOU €XOUV gyKaTooTAOEL.

To povomndtt $SHADOOP INSTALL/hadoop =-> hadoop-0.6.0. pag Seiyvel otl xpnolpomnoleitat n
£€kboon 0.6.0.

Opola to $HADOOP INSTALL/hadoop/bin 6eixvel ta epyaheia mou Ba xpnoipomownBolv, evw tO
$HADOOP INSTALL/hadoop/conf Seiyvel ta configuration apyeio.

Anpoupyia k6ppou:

Mo tnv dnuloupyia evog kOuPBou Ba akolouBricoupe pia Stadikaoia. Ta apxela mou Ba xpelactolv lval Ta
TP AKATW:

Apxeio hadoop-env.sh

Brua 1°

Avolyoupe Le kamolov editor to apxeio

<HADOOP_ INSTALL>/conf/hadoop-env.sh
Bua 2°

@€toupe tn petaBAnT
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JAVA HOME

oto apxelo Sun JDK/JRE 1.5.0
AnAadn:

export JAVA HOME=/usr/lib/j2sdkl.5-sun

Apxeio hadoop-site.xml
‘OAeg oL alayég oto Hadoop pmopouv va yivouv oto
<HADOOP_ INSTALL>/conf/hadoop-site.xml

Ano €6w UMOPOUE VO TPOTIOTIOL|COUME TO PAKEAD TOU XpnoLuomolel to Hadoop yia va amoBnkeloel ta
apxela, TG OUpeg mou xpnolpomnolel KA. MmopoUpe va adpriooupe OAeG TIG eTAOYEG OMWG elval aAAd va
oAAa&oupe T petaBAntni

hadoop.tmp.dir

Mo mopadeypa:
<property>
<name>hadoop.tmp.dir</name>
<value>/your/path/to/hadoop/tmp/dir/hadoop-
S{user.name}</value>
<description>A base for other temporary
directories.</description>

</property>

Zuotouyia evog Koppou:
Brua 1°
Tpéxou e TNV evtoAn (oe Ubuntu):

~$ <HADOOP INSTALL>/hadoop/bin/hadoop namenode —-format

BAua 2°

Apyxiloupe tn oucTtolyia:

~$ <HADOOP_ INSTALL>/bin/start-all.sh

Autn n evtoln dnuoupyel Namenode, Datanode, JobTracker kal Tasktrackers.

BAua 3°

o va OTOUATOOUE TOU daemons TIoU TPEXOUV EKTEAOULE TOV KWELKAL:

~$ <HADOOP INSTALL>/bin/stop-all.sh

Zuotolyia ToOAAWV KOpBwv

O master kal slave umopoUlV va EMLKOWVWVOUV PETAED TOUG LECW TOu SIKTUOU. MNa va KAelooUE Tn cuaTolyia

Tou amAoU KOpPBou ekteAOUE:

24
ZuAAoyn epyacTnpiaKwy aokfnogwv oto Hadoop



MeTamTuxiakr AlaTpifn KwvoTavrivog N. MapkoUTtng

A

<HADOOP INSTALL>/bin/stop-all.sh

Awayxeiplon apyeiwv

To oapxelo conf/masters O&loxelpiletat tO master node Tng ouotoiag. 2to  apyelo
<HADOOP_ INSTALL>/conf/masters

daivetal étol:

master

To apyelo conf/slaves nepléxel toug hosts, évav oe kABe ypapur omou Ba tpéxouv oL slave daemons tou
Hadoop(datanodes kat tasktrackers). Kow n master aA\& kai n slave pnxavn Aettoupyolv cav slaves tou
Hadoop, ytati 8éAoupe va anoBnkelouv kat va enefepyalovrat Sedopéva. 3tn master AOUTOV EVNLEPWVOU UE
TO apxeio:

<HADOOP_ INSTALL>/conf/slaves

Kat maipvoupe anotéleopa:

master

slave

Edooov alagoupe to apyxeio conf/hadoop-site.xml o€ kdBs unxavr, 6a aAAEoue KAl PEPLKEG
OAAEG peTaPANTEG. Apxikd aAAdloupe tnv fs.default.name(master tou HDFS) mou kaBopilel Tn BUpa
tou NameNode. 2tnv mepimtwon pag sivat n master pnxovn:

<property>
<name>fs.default.name</name>
<value>hdfs://master:54310</value>
<description>The name of the default file
system.

</property>

2tn ouvéxela alaloupue Tn petaPAnt) mapred. job.tracker (slave tou MapReduce) mou kaBopilel
BUpa tou JobTracker:

<property>

<name>mapred.job.tracker</name>
<value>master:54311</value>

<description>The host and port that the MapReduce job

tracker runs at . . . </description>

</property>
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2Tn ouvéxela alldloupe tn petafnt) dfs.replication, n omoia koaBopilel oe MOOEG pnyoveg Ba
avtypadel kanolwo apxeio. e nepintwon SnAadn mou OEcoupe T LEYOAUTEPN TOou aplBuol twv slave
pnxavwy Ba doupe pnvupata Aaboug:

<property>

<name>dfs.replication</name>

<value>2</value>
<description>Default Dblock replication.
.</description>

</property>

‘Evapén tn¢ ocuotolyiog moAAwv KOUBwV
Apxika mpénel va Stapopdwooupe to HDFS (format). MNa va To KAVOUUE QUTO, TPEXOUUE TNV EVIOANA:

bin/hadoop namenode -format

H évapén tg ouotolyiag yivetat og SUo BrAparta:

npwta £ekvolv oL daemons Tou HDFS. Zuykekpléva o namenode oto master, Kal oL datanode otoug slave.

3tn ouvéxela ekvolv ol daemons tou MapReduce. O JobTracker cto master, kal ot TaskTracker oe 6Aoug.

HDFS daemons
TpEXOUE TNV EVTOAN:
<HADOOP_INSTALL>/bin/start-dfs.sh

Itn pnxavn mou Béloupe va tpe€el o namenode. Auto Ba dEpel To HDFS pe To namenode va TpEXEL OTN
pUnxovn mou TpEEAE TNV OUECWG TIPONYOULEVN €VTOAN, Kal To datanode OTLG INXOVEG TTOU TepLypadovTatl
oto apyxelo conf/slaves. Oa tpé€oupe Aoutdv oto master tnv eVioAn:

bin/start-dfs.sh

210 slave pmopoupe va §oUE TNV MopEia TNG EVIOANG 0TO apXElo

<HADOOP_ INSTALL>/logs/hadoop-hadoop-datanode-slave.log.

hadoop@master:/usr/local/hadoop$ jps
14799 NameNode
15314 Jps

14880 DataNode

14977 SecondaryNameNode

Onwg kot oL SLadLKaoLEG:
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hadoop@slave:/usr/local/hadoop$ jps
15183 DataNode

15616 Jps

MapReduce Daemons
O XPNOLLOTIOLICOULLE TNV EVTOAN:
<HADOOP_ INSTALL>/bin/start-mapred.sh

2tn pnxovn mou B€éAoupe va tpegel o JobTracker. Auto Ba ¢dépel tn cuotolkia Tou MapReduce e tov
JobTracker va TpEXeL TN UNXQVA TIOU TPESAME TNV TTPONYOUREVN EVTOAN, KaL Toug TaskTracker oTiLg UNXAVEG
g Alotag conf/slaves. TNV NepMTwWoN Hag TPEXOULE OTO master TV EVIOAN:

bin/start-mapred.sh

210 slave pmopoUpe vo SoUpE TV topeia TG EVIOANG oto apxeio <HADOOP INSTALL>/logs/hadoop-
hadoop-tasktracker-slave.log.

2€ aUTO To onueio Tpéxouv oL akdAouBeg Slepyaaieg Java oto master:
hadoop@master:/usr/local/hadoop$ jps
16017 Jps
14799 NameNode
15686 TaskTracker
14880 DataNode
15596 JobTracker
14977 SecondaryNameNode

Evw oto slave:

hadoop@slave:/usr/local/hadoop$ jps
15183 DataNode
15897 TaskTracker

16284 Jps

Naon tng ouotoyiog

Apxika Ba otapatioou e Toug daemons Tou MapReduce. Tov JobTracker ato Master kaw tov TaskTracker oto
slave. 3tn ouvéxela otapatdpe toug daemons tou HDFS. O namenode otov master Kal o datanode otoug
slaves.

MapReduce Daemons
©a XpnNOLUOTIOL)COUE TNV EVTOANR
<HADOOP_ INSTALL>/bin/stop-mapred.sh
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otn pnxavr tou JobTracker

Autn Ba kAeloel Tn cuctolxia tou MapReduce otapotwvtag tov JobTracker Tou TPEXEL 0T UNXAVH TIOU
tpe€ape tnv ponyoUevn evtoAn kot toug TaskTracker otn Alota tou apyxeiov conf/slaves. Tpéxoupue
TNV eVIOAN:

bin/stop-mapred.sh

oto master

OE AUTO TO onuelo Tpéxouv oL Slepyaoieg Java oto master:
hadoop@master:/usr/local/hadoop$ jps
14799 NameNode
18386 Jps
14880 DataNode

14977 SecondaryNameNode

Evw oto slave:

hadoop@slave:/usr/local/hadoop$ jps
15183 DataNode
18636 Jps

HDFS Daemons
O XPNOLULOTIOLIGOULLE TNV EVTOAN:
<HADOOP INSTALL>/bin/stop-dfs.sh

otov KOpPo tou namenode. Autr Ba kheloel To HDFS otapatwvtag Tov hamenode KOUBO ot pUnxovr mou
TPE€ape TNV MponyoU eV eVTOAN, Kal Toug datanodes otn Alota mou UTtApXEL 0To apxelo conf/slaves.
Tpéxoupe oto master:

bin/stop-dfs.sh

OL Slepyaoieg java mou ekteholvtal oto master ivad:

hadoop@master:/usr/local/hadoop$ jps

18670 Jps

Evw oto slave:
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hadoop@slave:/usr/local/hadoop$ jps

18894 Jps

Napadsiypa Siepyaciag MapReduce

210 mopadelypa autod Ba mapoupe éva apxeio text kal Oa HETPOOUE TIG AEEELG TTIOU UTIAPXOUV OE QUTO.
Apyxka katePaloupe To eBook « The Notebooks of Leonardo Da Vinci», o€ popdn text, kwdikomoinon us-ascii,
KaL To amoBnkeVoupe o€ éva pdakeho .. /tmp/Gutenberg.

BAua 1°

Emavekivoupe to Hadoop:

~$ <HADOOP INSTALL>/bin/start-all.sh

BAua 2°
Avtiypadoupe ta apxeia oto HDFS:

/usr/local/hadoop$ bin/hadoop dfs -copyFromLocal

/tmp/source destination

BAua 3°

EkteloUpe To MapReduce |ie TnV eVIOAN:
/usr/local/hadoop$ bin/hadoop hadoop-example

wordcount destination output

AwaBdaloupe OAa ta apxeia oto ddakelo “destination” tou HDFS kal amoBnkeVOUPE TO QMOTEAECUA OTO
“output”.

BAua 4°

MTopoUue va avtlypaoupe To anotéAeopa ano to HDFS oto 81k6 pag cUoTnUa apXeiwy, f oAU anAd va
ta Stafacoupe kat'euBelav ano to HDFS:

/usr/local/hadoop$ bin/hadoop dfs —-cat output/part-00000
/usr/local/hadoop$ mkdir /tmp/output
/usr/local/hadoop$ bin/hadoop dfs —-copyToLocal

output/part-00000 /tmp/output

3.4 MeTpnTig AéfewV O€ KEiIPEVO
3.4.1 TiTAog eqpapuoyng

To ocuykekpluévo napadelyua, Word Count, eival to poBANUa KATAUETPNONG TOoU TANB0UG Twv AéEswv oE
€va Kelpevo. H katapétpnon ylvetal otav UTApXEL N avaykn ot Aé€elg Tou Kelévou va pelvouv péca oe
KAmolwa Opla. AUTO OUMPALVEL KUPLWG OTLC TEPUTTWOELS TIAVETILOTNULOKWY gpyactlwy, Sladnuwong,
SnuocloypadLlkwy KELLEVWV KoL AOyoTEXVLOC.
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Apxika to mpoypappa Ba tpe€el oe “Standalone mode”, 6nAadr Ba tpEfeL oTo TOTUKS paAG UNXAvnpa. AuTo
onuaivel ot dev xpnoluomnotlouvtal kaBoAou daemons(JobTracker, TaskTracker, NameNode, DataNode) kat
OAEG oL Slepyaoleg EKTEAOUVTAL OE L0 ELKOVLKA nxovn Java. Mevikd PmopoUe va TTOUKE OTL QUTO To mode
umopei va xpnotpomnotnOel yla vo eKTEAEGEL TO TPOYPAUMA OTO OTASLO TNG AVATTTUENG, VA TO SOKLUAOEL KOl val
TO anachOoAUATWOEL.

3Tn ouvexela to mpoypaupa Ba tpefel oe “Pseudo Distributed Mode”. e autn tnv mepimtwon OAeg ol
Slepyaoieg ekteholvtal os éva KOUPBo. Xe autd tov KOUPO ektehouvtal 0ot ot daemons. Autd BEBata
onuaivel otL ta Sedopéva eloddou npemnel va eloayBolv ato HDFS, To omoio amoBnkeVeTaL TOMIKA, KATL TTOU
amattel meplocodtepo Xpovo petadopdg ylo ta dedopéva eloddou kal g€6dou, ald kol TMEPLOCOTEPO
amoBnKeuTIKO Xwpo. AUTO To mode XPNOLUOMOLEITAL Yl VO TIPOCOUOWWOEL TN cuaoTolxia g ULKPOTEPN
KAlpoka.[1]

3.4.2 OswpnTIKA MPOCEYYION

3TO OUYKEKPLUEVO TAPASELya BAETIOUUE €va EpyaoTPLO yLa T dnpoupyla mpoypappatog oe MapReduce.
ApXLKA lval XprioLpo va yWwpLleL Tn Asttoupyla Twy cuvaptioewv Map kat Reduce. OewpnTIKA UMOPOUE va
Sdoupe tn Stadikacia MapReduce oav mévie Brpata mapdAAnAng enefepyaociag:

1. MNpoetoluacia tng cuvaptnong £l0o6dou Map () : To cuotnua MapReduce avabétel tn Sladkaoia
Map oe ene€epyaotég, Kal og KAOe emefepyaotr avaBETeL pia T -KAeLS, £otw K1. AuTA n T elval
OUOCLOOTIKA Kal 0 KwSLKOC TNG epyaciog mou Ba tpékel o auTodv. Emiong mpounBOeleL Tov emefepyaoth
Me OAeg TG anapaitnteg mMAnpodopleg yia va tpeel T Siepyaocia.

2. EkTtéAeon Tou KWALKA yLa TN ouvaptnon Map () mou Tou Sivel 0 xpriotng: n cuvaptnon Map () TPEXEL
pLa popd yia kaBe kAeLWSL K1, kat mapayet pia €060, otnv omoia ivoupe Tnv Tiun K2.

3. Hé€obogtngMap () «avakatevetal» (shuffle) otoug emefepyaotég Reduce: To cuotnua MapReduce
avaBetel tn Sladlkaoia Reduce og emefepyaoTEG, Kal 0g KAOE emefepyaotr avaBETel pio tun K2, yua
va enefepyaotel Ta avtiotolya Sedopéva.

4. Extéleon tou kwdika Reduce () mou &lvel o xpAotng: n cuvaptnon Reduce () eKTeAeltal pia
dopad yla KaBe TLun K2 mou mapdyeTaL oo Tn cuvaptnon Map () .

5. Napaywyr tou tehikol amoteAéopatog: To cvotnua MapReduce GUAEYEL TAL AOTEAECHOTO TNG
Reduce () kotta tagvouel avaloya pe Thv T K2 yla va Snpoupynoel to TeAKO anotéleopa. [1,
10, 11, 12]

3.4.3 MeipapaTikg MPOOEyyIoN

I TO CUYKEKPLUEVO TaPASELYUQ, TO oTtolo elval amo To epyacthplo Tou Rice University umopoU e va Bpolje
TLG AMAPALTNTEG NYEG OTO:
https://wiki.rice.edu/confluence/display/PARPROG/COMP322

Anpoupyia neptpaAiovrog

BAua 1°

Avtiypadoue to apyelo tar cto home directory:

cp /home/yzl17/comp322-labl2.tar

Brua 2°

2to directory 1ab 12/ tpéxoupe tnv eVvtoAn yia va tpefouv ta mpiJava:

tar -xvf comp322-labl2.tar

Twpa Ba prnopoupe va Souue to directory hadoop-1.0.3, oto onoio Ba SouAeloUE OTN CUVEXELQ.

IpAdoue To MpoOypaUUa

Brpa 1°

Bplokoupe to apyeio WordCount . java Kol GUUTANPWVOUKE TOV KWSLKA YLO TLG CUVAPTHOEL map ()  Kal

reduce (), O6nwg unodelkvuouv ta oxoAta TODO.
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BAua 2°

Ka&voupe compile to mpoypapo e TNV EVIOANA:

./compileWordCount.sh

Oa doUpe to apxelo WordCount.jar
EKTEAECH TIPOYPALLLATOG

EktéAeon oe Standalone mode:

BAua 1°

Mnyaivoupe oto pakeho hadoop-1.0. 3.

AN\aZou e o Standalone mode pe tnv eVIoAR:

./changeToStandAlone.sh

Brua 2°
Tpéxoupue to mpoypappa WordCount pe Tnv EVIOAR:

bin/hadoop jar WordCount.jar WordCount inputFiles

output

AtileL va onuewwaooupe otL n Standalone mode ypnotpeVel yia anoohalpdtwon, dpa otnv mepintwaon auth
Sev yivetal ekkivnon tou HDFS.

Mo va 50U e To amoTéAeopa eKTEAOUE:

cat output/*

EktéAeon os Pseudo — Distributed mode:

AdoU 0UGCLOOTIKA KAVOUE €vav €AEyX0 OwOTNG AELToupyilag TOu TPOYPAUUATOG UTOPOUUE TAEOV va
Snuloupynooupe éva mAnpeg cuotnua Hadoop MapReduce pe mMoANOUG TUPHVEG.

Brua 1°

Metadepopaote amno Standalone mode o€ Pseudo-Distributed mode pe Tnv evtoAn:

./changeToPD. sh

Brua 2°

ExtehoUpue To mpoypappa WordCount pe Tnv EVIOAR:

./runWordCountPD. sh

Kataypddoue To XpOvo eKTEAEGNC TOU TTPOYPAUUATOG armo To script. To Hadoop emitpénel oto xprioth va
KAVEL TTAPAETPOTIOLOELG, CUYKEKPLUEVA TTOoA Map tasks pmopolv va tpéxouv mapaiinia, SnAadr mdootl
TupnVeg. Autd yivetal amo to mapred. tasktracker.map. tasks.maximum

o VoL TO KAVOULLE QUTO avolyoupe To conf /mapred-site. xml pe éva text editor kot aAMGTOUUE TNV TLUA
tou mapred.tasktracker.map.tasks. o€ 2.

BAua 3°
TpéXoUu e TO MPOYPAUUA KOl KOTAYPADOUUE TO XPOVO EKTEAECNC:
./runWordCountPD. sh

AUTOG 0 XpOVvoc ekTtéAeon  elval yla Thv mepinmtwon Twv Vo map tasks mapAaAAnAa.
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EnavaAappavou e tn dtadikacio kat aAAGCOULE TNV TLUA TNG TAPAUETPOU OE 4 Kal 8 KAl KATaypAdOU LLE TOUG
avtioTtolyoug xpovoug oto apxeio lab 12 written.txt. Ze auto To apxeio éxouv kataypadel oL xpovol
EKTEAEONG TWV TTOPASELYUATWY LOAG.

3.4.4 AIAQOPETIKN MTPOCEYYION

BéBata, to MPOPANUa KaTAUETpnoNnG Aé€ewv unnpxe 6w kal TMOAEG dekaetieq. To Hadoop umopel va
npoodEpeL Eva SladopeTiko Tpomo enihuong oAAd afilel va SOUUE WG AVTLHETWIIOTNKE 0TO TapeABov. O
TO oUVNOLOUEVOC TPOTIOG, O OTOLOG XPNOLMOTIOLELTAL KAL CHEPA OTOUG TEPLNYNTEG IOTOU, glval pe Kwdka
Javascript. Napakdtw Seixvoupe eva MapAdelypo KWwELKA TTOU LETPA TG AEEELG O EVaL KELLLEVO TIOU ELOAYEL O

XpHotng:
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<form method="POST" name="wordcount">
<script language="JavaScript">
function countit () {
var formcontent=document.wordcount.wordcount?2.value
formcontent=formcontent.split ("™ ")
document .wordcount.wordcount3.value=formcontent.length
}
</script>
<table border="0" cellspacing="0" cellpadding="0">
<tr>
<td width="100%"><textarea rows="12"
name="wordcount2" cols="60" wrap="virtual"></textarea></td>
</tr>
<tr>
<td width="100%"><div align="right"><p><input
type="button" value="Calculate Words"
onClick="countit () "> <input type="text"
name="wordcount3" size="20"></p>

<div align="center"><center><p><font face="arial"

size="-2">This free script provided by</font>

<font face="arial, helvetica" size="-2"><a
href="http://javascriptkit.com">JavaScript
Kit</a></font></p>
</center></div></div></td>
</tr>
</table>

</form>
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3.5 Karavonon Asitoupyiwv Hadoop kai ekTéAgon amAoU mapadeiyHarog

3.5.1 Meprypaen mapadeiyparog

210 mapakdtw nmoapadelypa Oa Soupe WG KAVOUNE gykatdotaocn tou Hadoop oe command line kot otov
Eclipse, evw kal otig Suo meputtwoelg Ba doupe kamota napadeiypata nou pog Bonboulv va Katavonoouue
TLG AELTOUPYLEG KO TOL XOPAKTNPLOTIKA TOU.[8]

3.5.2 OswpnTIKA MPOCEYYIoN

3TO OUYKEKPLUEVO TTAPASELYpa Ba XpNOLUOTIOL)OOUME ULa €KOVIKA pnxavr (Virtual Machine). H ewovikn

pnxavr elvat pia eKTEAECN LAG NXAVAG O AOYLOMLKO. OL ELKOVIKEG nXavES Xwpilovtal og U0 KaTnyopLeg:

1. EWKOVLKN HnXowvr cuoThATOG, N onola MapEXEL o OAOKANPWEVN TAXTHOPLA TTIOU UTTOOTNPLlEL TNV
EKTEAECN OTOLOUSATIOTE AELTOUPYIKOU CGUOTAMATOG. € QUTH TNV Tepimtwon efopolwvouv éva
AettoupyLkd clotnua, evw dev umdpxet Stabéatpo to avtiotolyo hardware i otnv KaAUtepn Xpron
TWV TINYWV Tou uttoAoyLotr og B£pata BeAtiwong anodoong f Helwong KaTavaAwaong EVEPYELAC.
2. EwovIKA unxavr dladikaolwy, mou oXedLAoTnKe yla vo ektelel éva pdvo mpoypaupa, SnAadn pa

CUYKEKPLUEVN epyacia. AUTEG oL UnXaveg ouvhnBwg ypadovtal yla va Urmootnpilouv MEPLOCOTEPES
Q0 UL YAWOOEG YLaL TN LETADEPTLLOTNTO TOU TIPOYPALLLLATOG,.

3.5.3 MeipapaTikg MPOOEyyion

Elval amapaitnto apykd va €XoU e eykatactnoel Eva Java Developer Kit (JDK), éotw tnv €kdocon 6, Kot pLa

€kboon Twv Linux, 6mou ekel Ba SouAeVoue. Mo AVOAUTLKA:

Eykataotaocn VMware Player

BAua 1°

KateBaloupe pia ékdoon tou VMware Player (€otw tnv 2.5) yia 32 - bit Windows kat Linux, Kot KAVOUUE TNV

£YKOTAOTOON TNG.

BAua 2°

Avtiypadoupue to Hadoop Virtual Machine oto okAnpd poag 6ioko. Eival o ¢akehog hadoop-0.20.0-

vmware o€ popdr zip, Tou TEPLEXEL TaL €ENG apxela: Eva apxelo . vmdk ToOU €XEL TNV ELKOVA TOU OKANpOU

610KOU TNG ELKOVLKAG UNXAVNG, KOL €Va . vInX TIOU TIEPLEXEL TLG TTANPOOPLEC YLa VO EEKLVI|COULLE TNV ELKOVLKN

pnxavr. Apou kavouue unzip to pakeAo vimware, KAVOULE SUTAO KALK OTO . vmx.

Brjna 3°

21n ouvexela Ba emAéEoupe TNV €AoYy OTL KAVapE avilypadn TnG ElkOvag, Omwe daivetal otnv ewkova

4.6.1.1:
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p This vitual machine may have been moved or copied.

-

In order to configure certain management and networking features Viware Worlstation
needs to know which.

Did you move this virtual machine, or did you copy it ?
If you don't know, answer "l copied it".

| moved it

Eikéva 3.5.3.1: 6Tav ekKivoUuE yia TTpwTn @opd 1o VMware Player eTIAéyoupe OTI £XOUPE aVTIYPAWYEI TV
€IK6va [8]

Tote o VMware Player Ba dnjLloupynoEL VEQ OVAYVWPLOTIKA YL TNV EKOVIKA nxoavh. Adou emilééoupe OK,
Ba yivel n ekkivnon twv Linux. @a mapel pla StebBuveon IP mou Sgv xpnotuomoleitat kat Oa {ntroeL and to
Xpnotn va cuveeBei.

Noyoaplapoi xpnotwv

H ewkovikn pnxoavn €xeL mpokaboplopévoug SUo Aoyaplaopoug xpnotwy, “root” kat “guest”, pe tov 1610
Kw&KO. O Aoyaplacpog guest €xel SUVOTOTNTES SLAXELPLONG CUOTUATOC, TL.X. VO KAELGEL TNV ELKOVIKA NXOVA.
o VoL LoV e oav guest KAVOURE KALK HEaa oTnV 080VN TNG ELKOVLKNAG LNXOVNAG, KOL 0 amapaitntog KwdKOg
elvat hadoop. Na va pmolpe ocav root o KwdIKOG elval root. Ta va emotpéPoupe ota Windows matdpe
CTR+ALT.

EktéAeon Siepyaoiog Hadoop

Av xpnotpomnoloUpe to VMware Player kavoupe log in cav guest kat 8a Eekwvrioouue oto home directory:
/home/guest

Av mAnktpoAoyricoupe doooug Ba Soupe gva ddakelo e To Ovoua hadoop/ Kal scripts ywa tn Sloxeipion
Tou server. Mo va Eekvriooupe 1o Hadoop eKTEAOUE TIC MAPOKATW YPOAUUEG KWOLKA:

~$ ./stop-hadoop
~$ ./start-hadoop

Av eudaviotel KATOO HAVUMA TIOU va pwtael av Béloupe va ouvbeBolue otov Ttpéxovia host
TAnKTpoAoyoUue “yes”.

Mo va eAéy€oupe av otroape cwotd to Hadoop Ba tpé€oupe Eva mapddelypa:

~$ cd hadoop
~/hadoop$ bin/hadoop jar hadoop-0.20.0-examples.jar pi 10

1000000
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Auto Ba pog dwoel tnv akdAoudn €€obo:

Wrote input for Map #1

Wrote input for Map #2

Wrote input for Map #3

Wrote input for Map #10
Starting Job

INFO mapred.FileInputFormat: Total input paths to process: 10

INFO mapred.JobClient: Running job: job 200806230804 0001

INFO mapred.JobClient: map 0% reduce 0%
INFO mapred.JobClient: map 10% reduce 0%

mapred.JobClient: map 100% reduce 100%
mapred.JobClient: Job complete: job 200806230804 0001

Job Finished in 25.841 second Estimated value of PI is 3.141688

TO OTOil0 UTIOAOYI(EL TNV TIUA TOU T UEXPL HEPIKA Pndia pe Bdon kamolo Seiypata. Ymapxouv OpwG Katl
TIEPUTTWOELG TtoU 0 server tou VM Hadoop 8ev Asttoupyel. TOTe unmopoU e va akoAouOrRGoUE TNV TOPOKATW
Sladikaotia:

Mo va eAéyEoupe av €ylve owoTtr ekkivnon:

~$ cd hadoop/bin

~/hadoop/bin$ hadoop dfsadmin -report
Datanodes available: 1 (1 total, 0 dead)

Av 6ev §0UE QUTA TNV ELKOVA , KATL SEV €YLVE OWOTA. TOTE UMOPOUE VO SOKILACOUE:

~/hadoop/bin$ hadoop dfsadmin -safemode leave

~/hadoop/bin$ hadoop dfsadmin -report

Eykatdaotaon tou Eclipse
Oa xpnolyomnolcoupue TNV €kdoon 3.3.1, tnv “Europa”, mou eivat cupPatr pe to Hadoop.
Eykataotaon Hadoop MapReduce

To Hadoop £€xel éva plugin yia tov Eclipse mou SteukoAUVEL TNV avantuén npoypappdtwyv MapReduce. Ito
¢dakeho hadoop-0.20.0/contrib/eclipse-plugin Ba Bpolue to hadoop-0.20.0-eclipse-
plugin.jar, To omolo avtlypddoupe oto plugins/.

Avtiypado tou Hadoop

Evw tp€xoupe mpoypaupato MapReduce otnv LKOVIKA punxavr), Ba ta kavoupe compile otnv host. Tuvenwg
xpelalopoote Ta apyeia jar, kal Oa mpémel va avtypddoupe oto Sioko pagto /hadoop-0.20.0.

EktéAeon tou Eclipse
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EmAéyoupe pe SUTAG KAK TO eclipse.exe yla va EeKVNoeL. Oa amobnkelUeL Ta project Kal Tiq pUBULOELG
Toug otov pakelo workspace.

Otav Eekvicou e Tov Eclipse Ba pag Intrnost éva pakelo yla workspace. EmAéyoupe €va kat motdpe OK.

& Workspace Launcher x|

Select a workspace

Edipse SDK stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

j Browse... |

[ Use this as the default and do not ask again

oK I Cancel

Eikéva 3.5.3.2: emiAéyoupe To pakeAo yia workspace [8]

Awapopdwon tou Plug —in yia to MapReduce

BAua 1°

Exkivnon tou Eclipse kau emthoyn workspace. ETuhéyoupe “Go to the Workbench”, mou eival n kupla 086vn
KOl LTopOoUUE va ypAou e KWELIKA, VO EKKIVGOU LLE TO TTPOYPAUHATO KOL VO SLAXELPLOTOUUE Ta project.
Brua 2°

Avolyoupe tnv elkovikf punxavn. EmAéyoupe pe SUTAO KALK TO 0pXEilo . vmx yLo va EEKLVAGEL N ELKOVLKI LNXavr
Kat n Stadikaoia ekkivnong twv Linux.

Brpa 3°

AN\GZou e atnv 006vn tou MapReduce. 3to workbench emti\éyoupe “Open Perspective”:

=101 x|

i ggfﬁava »
= (8= gutine 23 = 0|

An outline is not available.

Eikéva 3.5.3.2: aAAdfoupe og 006vn MapReduce.[8]

Em\éyoupe “Other”, kol oto véo mapaBupo “Map/Reduce”. 1o pevol emhéyoupue Window - Show View -
Other. 310 “MapReduce Tools” emi\éyoupe “Map/Reduce Locations”. Autd Ba SnLOUPYROEL pLa VEX KOPTEAQ
OTO KATW HEPOC TNG 000vng, SimAa amo ta “Problems” kat “Tasks”.

BAua 4°

MpooBétoupe tov efunmnpetnt. Stnv taumnéla “Map/Reduce Locations” KAvoupe KALK OTO €LKOVISLO TOU
eAédpavta kal mpooBETou e vEo server otov Eclipse.

| & Problems («: Tasks r@ Javadoc (E Console ({.}‘ Map/Reduce Locations 3 x'ﬁ‘): | |
Location | Master node | state | status | Dt

Eikéva 3.5.3.3: mpooBikn véou server[8]
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Oa pog Intnbel va pubuicoupe Sladopeg mapapnétpous tou server. Na va cuvdeBolpe otnv €lkOVa TOU
VMware oL TLUEG glval:

Location name: (m.x."VMware server")

Map/Reduce Master Host: (n &levBuvon IP otnv apxn)

Master Port: 54311
DFS Master Port: 54310

User name: guest

3TN ouVEXELD KAVOUUE KALK oTo “Advanced”. Emléyoupe to hadoop.job.ugi. AUTO TIEPLEXEL TA TILOTOTOLNTIKA
pag yia login ota Windows. ETttAéyoupe Tnv pwtn T tg Alotog mou givat To username kat to aAalovpe
oe “guest”.

Telewwvovtog emidéyoupe “Finish”. O server Ba ¢aivetal Twpa otnv taunéla “Map/Reduce Locations”. Av
eAéy€oupe to “Project Explorer”, Oa 5oUpe otL uTtdpyel n Suvatdtnta va Solue to HDFS.

£ "
L™ Project Explorer 23 ==
=l : DFS Locations

- (= tmp (2)

El.,c;- user (2)
E:- aaron (1)
E:- guest (1)

Eikéva 3.5.3.4: Ta opard apxeia Tou HDFS[8]

AAAnAenidpaon pe to HDFS

To VMware pag divel éva koppo yla va tpéfoupe tic epapuoye MapReduce. Mmopoupe va oUue ta
nieplexopeva tou HDFS onwg avadépape mavw.

Mapadsiyua

Kot apxdg mpémet va Snuloupyrcou e To project. Euléyoupe File - New — Project. It cuvéxela "Map/Reduce
Project" kai Next. Alvoupe €va ovopa oto project .x. "WordCount" kat tn BLBALOBNKN gykatdotacng tou
Hadoop "Configure Hadoop install directory...". emiAéyoupe to dakelo mou €xoupe to Hadoop kal ekel Ba
Bpoupe to apxelo hadoop-0.20.0-core.jar. Av dnuoupynooupe eva project MapReduce Ba €xeL TG
BLBALoBNKeG jar. TeAka eruthéyou e “Finish”.

Anuoupyia twv source files

To nmpoypappa xpelaletal Tpelg KAaoelg. Mapper, Reducer, kal Driver. O Driver umodelkvUeL oto Hadoop nwg
va tpéxeL t Slepyacia MapReduce. O Mapper xat o Reducer §pouv ota dedopéva.

Kavoupue Sel KAk oto “src” kat emiléyoupue New — Other.

Y10 mapdBupo mou avoiyel, otnv Taunéla “Map/Reduce” umopoUpe va dnuiovpyricoupe KAAoelg Mapper,
Reducer, xai Driver pue BonBela amo tov Eclipse. Anuloupyolpe avtiotolxa T kKAaoelg WordCountMapper,
WordCountReducer, xaw WordCount. O Kw8LKaG yLa auTEG TLG KAAOELG gival:
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WordCountMapper.java:

import java.io.IOException;

import java.util.StringTokenizer;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.io.Writable;

import org.apache.hadoop.io.WritableComparable;
import org.apache.hadoop.mapred.MapReduceBase;
import org.apache.hadoop.mapred.Mapper;

import org.apache.hadoop.mapred.OutputCollector;

import org.apache.hadoop.mapred.Reporter;

public class WordCountMapper extends MapReduceBase
implements Mapper<LongWritable, Text, Text, IntWritable> {
private final IntWritable one = new IntWritable(l);

private Text word = new Text():;

public void map (WritableComparable key, Writable value,

OutputCollector output, Reporter reporter) throws IOException {

String 1line = wvalue.toString(); StringTokenizer itr
StringTokenizer (line.toLowerCase());
while (itr.hasMoreTokens ()) { word.set (itr.nextToken());

output.collect (word, one);
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WordCountReducer.java:

import java.io.IOException;

import java.util.Iterator;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.io.WritableComparable;
import org.apache.hadoop.mapred.MapReduceBase;
import org.apache.hadoop.mapred.OutputCollector;
import org.apache.hadoop.mapred.Reducer;

import org.apache.hadoop.mapred.Reporter;

public class WordCountReducer extends MapReduceBase
implements Reducer<Text, IntWritable, Text, IntWritable>

{

public void reduce (Text key, Iterator values,
OutputCollector output, Reporter reporter) throws
IOException {

int sum = 0;
while (values.hasNext()) {

IntWritable value = (IntWritable) wvalues.next(); sum +=

value.get(); // process value

}
output.collect (key, new IntWritable (sum)) ;

}
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WordCount.java:

import org.apache.hadoop.fs.Path;
import org.apache.hadoop.io.IntWritable;
import org.apache.hadoop.io.Text;
import org.apache.hadoop.mapred.FileInputFormat;
import org.apache.hadoop.mapred.FileOutputFormat;
import org.apache.hadoop.mapred.JobClient;
import org.apache.hadoop.mapred.JobConf;
public class WordCount ({
public static void main(String[] args) {
JobClient client = new JobClient ()
JobConf conf = new JobConf (WordCount.class);
// specify output types
conf.setOutputKeyClass (Text.class);

conf.setOutputvValueClass (IntWritable.class);

// specify input and output dirs

FileInputPath.addInputPath (conf, new Path ("input"));
FileOutputPath.addOutputPath (conf, new Path ("output"));
// specify a mapper

conf.setMapperClass (WordCountMapper.class) ;

// specify a reducer
conf.setReducerClass (WordCountReducer.class) ;
conf.setCombinerClass (WordCountReducer.class) ;
client.setConf (conf); try { JobClient.runJob (conf);

} catch (Exception e) {

e.printStackTrace () ;

‘Evapén tng Siepyaciac

AdoU ypaape Tov KWLKA, TIPETEL VA TOV KTEAECOUUE. Exoupe Snuloupynoet éva ¢Aakeho Pe To Ovoua
input oto /user/guest oto HDFS. Kdvoupe &€l kAik oto WordCount . java, kaL oto mapdbupo
eruAéyoupe Run As - Run On Hadoop. Eva aA\o mapdBupo Ba pag pwtriosl tThv Tonobeoia mou Ba tpéxel To
Hadoop kal emAéyoupe to VMware server.
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2tnv kKovoodha tou Eclipse pmopolpe va SoUpe tnv mpoodo tou Hadoop. Oa elval mepimou €toL:

08/06/25 12:14:22 INFO mapred.FileInputFormat: Total input paths
to process : 3

08/06/25 12:14:23 INFO mapred.JobClient: Running Jjob:
job 200806250515 0002

08/06/25 12:14:24 INFO mapred.JobClient: map 0% reduce 0% 08/06/25
12:14:31 INFO mapred.JobClient: map 50% reduce 0% 08/06/25
12:14:33 INFO mapred.JobClient: map 100% reduce % 08/06/25
12:14:42 INFO mapred.JobClient: map 100% reduce 100% 08/06/25

12:14:43 INFO mapred.JobClient: Job complete:
job 200806250515 0002

08/06/25 12:14:43 INFO mapred.JobClient: Counters: 12

08/06/25 12:14:43 INFO mapred.JobClient: Job Counters

08/06/25 12:14:43 INFO mapred.JobClient: Launched map tasks=4
08/06/25 12:14:43 INFO mapred.JobClient: Launched reduce tasks=1
08/06/25 12:14:43 INFO mapred.JobClient: Data-local map tasks=4
08/06/25 12:14:43 1INFO mapred.JobClient: Map-Reduce Framework
08/06/25 12:14:43 INFO mapred.JobClient: Map input records=211
08/06/25 12:14:43 INFO mapred.JobClient: Map output records=1609

08/06/25 12:14:43 1INFO mapred.JobClient: Map input bytes=11627
08/06/25 12:14:43 INFO mapred.JobClient: Map output bytes=16918
08/06/25 12:14:43 INFO mapred.JobClient: Combine input records=1609
08/06/25 12:14:43 INFO mapred.JobClient: Combine output records=682
08/06/25 12:14:43 INFO mapred.JobClient: Reduce input groups=568
08/06/25 12:14:43 INFO mapred.JobClient: Reduce input records=682
08/06/25 12:14:43 INFO mapred.JobClient: Reduce output records=568

2tov explorer Tou DFS kdvoupe Sefl KAk oto /user/ koL emléyoupe “Refresh”. @a doupue €va dakeho
“output” mou va €xeL To apxelo part-00000. 2 autd Ba eival ta anoteAécpata the Slepyaciog pag.

3.6 NMapadaiypa eyxaradoraong Hadoop o command line ka1 ekTéAgon ammAou
mapadeiyparog

3.6.1 Meprypapn mapadeiyparog

AuTO To gpyaotrplo deixvel mwg yivetal n eykatdaotacn tou Hadoop oe command line, evw Ba oupue Tig

Baolkég EVIOAEC TOU Kat TO amoTéAeopa ou Sivouv.[9]

3.6.2 OswpPnTIKA TPOCEYYION
Ta BewpnTIKA OTOLKELD yLa TV KATavOnaon Tou apadeiypatog avadEpbnkav mapandavw, otny evotnta 3.4.

3.6.3 MeipapgaTiKn MPOOEyyion

Mo amod Tic Baolkég eVIoAEg eival n “hadoop f£s”. Emiong yla va doUpe Ta meplexopeva tou dpakélou
/user/root ekteAoUe:
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A

> hadoop fs

-1s /

> hadoop fs -1s /user/root

KwvoTavrivog N. MapkoUTtng

root@localhost:~

Found 4 items

Found 1 items

[root@localhost ~]#

Eile Edit View Terminal Tabs Help
[root@localhost ~]# hadoop fs -1s /

drwxr-xr-x - root supergroup
drwxr-xr-x - root supergroup
drwx rwx rwx - root supergroup
drwxr-xr-x - root supergroup

drwxr-xr-x - root supergroup
[root@localhost ~1# |]

0 2011-07-238
8 20811-087-28
0 2011-07-238
8 20811-087-28

hadoop fs -1s /Juser/root

0 2011-07-238

Eikéva 3.6.3.1: Ta apxeia Tou @akéAou root[9]

Kat yio va SoUpe To anotéleopa:

Av Bé\ou e va dnuloupyrnooupe eva Gpakelo, £0Tw tov “test”:

> hadoop fs -mkdir test

> hadoop fs -1ls /

”,

> hadoop fs -1s /user/root

Mou pag Sivel tnv o0Bovn:

B6:
06 :
B6:
06 :

B6:

47
49
49
47

49

/hadoop
Jhbase
ftmp
Juser

fuser/root/oozie-root

root@localhost:~

[root@localhost ~]#
[root@localhost ~]#
Found 4 items

drwxr-xr-x - root
drwxr-xr-x - root
d MW MW rwix - root
drwxr-xr-x - root

[root@localhost ~]#
Found 2 items

drwxr-xr-x - root
drwxr-xr-x - root
[root@localhost ~]#

Fle Edit Miew Terminal Tabs Help

hadoop fs -mkdir test

hadoop fs -1s /

supergroup
supergroup
supergroup
supergroup

0 2011-87-28 06:47
0 2011-87-28 06:49
0 2011-87-28 06:49
0 2011-07-28 06:47

hadoop fs -1s fuser/root

supergroup
supergroup

0 2011-87-28 06:49
0 2011-87-29 12:25

Eikéva 3.6.3.2: @Tidxvoupe TO PAKEAO “test”

MTMOpPOUE VO XPNOLULOTIOLOOULE TO “grep” yLa va SOUE YL TTapAdELY LA TIOLEG YPAMUEG KWOLKO EXOUV TN

AEEN “test”:

/hadoop

/hbase

Jtmp

Juser

Juser/root/oozie-root
Juser/root/test

> hadoop fs -mkdir /user/root/test2

> hadoop fs -1s /user/root | grep test
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root@localhost:~

Eile Edit View Terminal Tabs Help

[root@localhost ~]# hadoop fs -mkdir fuser/root/test2

[root@localhost ~]# hadoop fs -1s fuser/root | grep test

drwxr-xr-x - root supergroup 0 2011-07-29 12:25 /user/root/test
drwxr-xr-x - root supergroup 0 2011-87-29 12:32 /Juser/root/test2

[root@localhost ~1# |]

Eikéva 3.6.3.3: evioAn grep

” u ”

Mo vo MeTaKlvhoouue apxeia petafl tou Linux Kot tou HDFS pe TG eviodég “put” “get”. MNa va

UETOaKvAooUUE éva apxeio oto Hadoop:

> hadoop fs -put /BigDataUniversity/README README

> hadoop fs -1s /user/root

AuTO Oa LETAKLVNOEL TO OpXELO 0TO /user/root/README. MNa va SOUUE TA TTEPLEXOUEVA TOU EKTEAOUE:

> hadoop fs —-cat README

EmumtAéov pmopoUpe va SoU e av elval (810 e TO apyLKo:

> diff < hadoop -cat README

/BigDataUniversity/README

Av auti n evtodl O6ev  Swoel KAmMolo  amotéAecpa, TOTE TO  opxelo elvat to  (Slo.

root@localhost:~

Ele Edit VMiew Terminal Tabs Help

[root@localhost ~]1# hadoop fs -put /BigDatalUniversity/README README
[root@localhost ~]1# hadoop fs -1s Jfuser/root

Found 4 items

-rw-r--r-- 3 root supergroup 28 2011-87-29 12:41 fuser/root/README
drwxr-xr-x - root supergroup 0 2011-87-28 06:49 Sfuser/root/foozie-root
drwxr-xr-x - root supergroup 0 2011-07-29 12:25 fuser/root/test
drwxr-xr-x - root supergroup 0 2011-87-29 12:32 Suser/root/test2

[root@localhost ~]1# hadoop fs -cat README
I am a README Tile

[root@localhost ~]# diff =( hadoop fs -cat README ) /BigDataUniversity/README
[root@localhost ~1# ]

Eikéva 3.6.3.3: n evroAn diff Sev Sivel arotéAeopa, apa Ta apxeia givai idia

MTOpOUUE €MioNG VO XPNOLUOTIOINOOUKE avoSpOULKA TS EVTOAEC Tou HDFS. Mol vol TO KAVOUUE aUTO
npocBetoupe To “r’ (evw ota Linux autod yivetal pe to -R). Ma mopddslyua yla va XpnoLUOTOL|COUHE Hia
avadpouLkn Alota eKTEAOUE:

> hadoop fs -1s /user

> hadoop fs —-lsr /user
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(= root@localhost:~

File Edit Miew Terminal Tabs Help

[root@localhost ~]# hadoop fs -1s Jfuser E:
Found 2 items

drwxr-xr-x - root supergroup 0 2011-87-28 86:43 Juser/hive

drwxr-xr-x - root supergroup 0 2011-87-29 12:41 fuser/root
[root@localhost ~]# hadoop fs -1lsr Juser

drwxr-xr-x - root supergroup 0 2011-87-28 06:43 suser/hive

drwxrwxr-x - root supergroup @ 2011-87-28 06:48 Suser/hive/warehouse
drwxr-xr-x - root supergroup @ 2011-87-29 12:41 fuser/root

-rwW-r--r-- 3 root supergroup 20 2011-87-29 12:41 Suser/root/README
drwxXr-xr-x - root supergroup 0 2011-87-28 06:49 Suser/root/oozie-root
drwxr-xr-x - root supergroup 0 2011-87-28 86:50 fuser/root/oozie-root
/0080060 -110728064455684-00zie-root-W

drwxr-xr-x - root supergroup 8 20811-87-29 12:25 fuser/root/test
drwxr-xr-x - root supergroup 0 2011-87-29 12:32 suser/root/test2
[root@localhost ~]#

Eik6va 3.6.3.4: avadpopikég EVTOAEG

Mo va 5oV e To PéyeBog TWV apXELWV HOG XPNOLUOTIOLOUE TLG EVTOAEG “du”, “dus”:

> hadoop fs —du README

Mo va 6olue to péyebog Twv apyeiwv XwpLotd oto /user/root:

> hadoop fs —-du /user/root

Evw yla va §oU e To ouVoALKO HéyeBog Twv apyeiwv:

> hadoop fs -dus /user/root

root@localhost:~

Eile Edit ¥iew JTerminal Tabs Help

[root@localhost ~]# hadoop fs -du README

Found 1 items

20 hdfs://localhost.localdomain:9000/user/root/README
[root@localhost ~]# hadoop fs -du fuser/root

Found 4 items

[

2@ hdfs://localhost.localdomain:9888/user/root/README

e] hdfs://localhost.localdomain:9888/user/root/oozie-root
e] hdfs://localhost.localdomain:90888/user/root/test

e] hdfs://localhost.localdomain:9888/user/root/test2
[root@localhost ~]# hadoop fs -dus Sfuser/root
hdfs://localhost.localdomain:9080/user/root 20

[root@localhost ~]#

Eikéva 3.6.3.5: To péyebog Twv apxeiwv

Av B€loupe va paBoupe mAnpodopieg yla Pl violn apkel va mpooBécoupe to “help”. Na va Sole yla
napadelypa minpodopieg ya tnv “dus”:

> hadoop fs —-help dus
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| [T root@localhost:~

File Edit View Terminal Tabs Help

[root@localhost ~]# hadoop fs -help dus
-dus <=path=: Show the amount of space, in bytes, used by the files that
match the specified file pattern. Equivalent to the unix
command "du -sb" The output is in the form
name (full path) size (in bytes)

[»]

[root@localhost ~1# ||

Eikéva 3.6.3.6: evroAR “dus”

3.7 Napadsaiypa eykaraoraong Hadoop kai HBase

3.7.1 NMepiypapn mapadeiyparog

AUTO TO TAPASELY O TIPOEPYETAL ATIO EPYAOTNPLAKESG AOKAOELS IOV €ylvav oto E.M.M., yla tnv eykatdotacn
tou Hadoop. Xpnowuomotr}Bnke to Okeanos, éva project mou eival otnv untnpeoia tng EAANVLKAC akadNUAIKAG
Kowotntac.[6]

3.7.2 OswpnTIKA MPOCEYYIOoN

310 BewpNTIKO HEPOG avadepBAKae yevikd otnv HBase. KaAo Ba ntav va avadepBolpe g autd To onueio
EKTEVECTEPA YLA VO KATOVOROGOUUE QUTH TNV doknon kaAutepa. H HBase sival pia BA avowxtol kwdika, pn
OXEOLAKN KOl €lval ypapévn o€ Java ota mpdtuna tou Big Table tng Google. Eival éva project Tou Apache
Hadoop kat ekteheital éva emimebo mavw oamd 1o HDFS. Mpoodépel avOekTkOTNTA OTa odAApata
anoBnkevong deSopévwy, cupmieon eSoUEVWY, VW OL TIVOKEG TNG UIMOPOUV va Xpnolponotnfolv wg
eloodog/€€ob0¢ tou MapReduce. [15]

3€ aUTO To apadelya xpnolpomnoleital to Okeanos, To omoio eival pLa UTthpecia UTOAOYLOTIKOU VEQPOUG yLa
™V eAMnVIKN akadnuaiky €peuva. MpoodEPeL ELKOVIKEG UNXavEG, SIKTua Kol amoBnKeUTIKO XWPO, EVW
ipoodEPeTaL 0TOUG PoLTtnNTEG TNV EANGSa KOl 0TA LEAN EPEUVNTLKWY TIAVETILOTNLLOKWY TIPOYPAUMATWY. OAn
n Sladikacia yivetal Stadiktuakd, mou onupaivel OTL umdpxel n SuvatoTNTA CUVEXOUCG MPOCRACNG OTLG
ELKOVLKEG UNXOVEC Kal GpUCLKE Ttadon Toug OTav TEAELWOEL TO OmoLoSATIOTE project. [16]

Y& aUTO To mapadelypa Ba Sol e TV eykatdotacn tou Hadoop kat tou HBase og meplBaAriov Debian. Mall
ME TIG 08nyieg eykataotaong Ba Sou e mapadelypata xpriong Twv epyarelwv ano to command line kat anod
T0 Eclipse. H Sour tou o8nyol £xel wg e€nG: Apxikd Tteplypddoupe thv Stadikaocia SnULoupylag ELKOVIKWY
pUnxavwy pe Asttoupylko debian eite oto umtoloylotiko védocg Okeanos site oto mpoypaupa VirtualBox. tn
ouvéxela BAEmoupe ta PApata eykatdotaong tou Hadoop oe U0 KOUBoug. MeTd TNV gyKatdotaon
nieplypddoupe Ta epyaleio eAEyxou TNC owoThG Asttoupyiag Kot ektedol e oplopéva mapadeiypato tou
MapReduce kaL HDFS site ce command line eite oe mpoypapatiotiko meptBallov. TEAog, TV dla dladkacia
KAVOUUE KaL yla TNV Katavepnuévn NoSQL BA HBase.

3.7.3 MeipayaTiKn TPOCEyyion

ELKOVIKEG LNXOLVEG

Okeanos

Brpa 1°

Méow tou Okeanos (http://cyclades.okeanos.grnet.gr/ui/) OnNUOUPYOUUE 2 ELKOVLKEG
punxavég (VM). Emléyoupe cav image to debian_ATDS_2014 (ota public images), emiléyoupe flavor (cores,
ram, disk kaL storage Archipelago) eruihéyouie Tn cUvEeon xwpig T xprion KALWSLoL ssh Kal GNUELWVOUE TO

password Tou Ba pag epdaviotel katd t Snuouvpyia twv VMSs. I MepIMTwon MoOU 8V TO ONUELWOOUUE, SV
Ba £xoupe mpocPaon ota VM.

Mpoooyn: 2tnv emhoyn Network &gv emAéyoule KATIOLO network péxpl Tn dnuloupyia Twv VMs (ektdg amo
To npoemiAeypévo IPv6 public network).

Brua 2°
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MOALG €xouv dnpoupynBel ta VMs (umopoUpe va SOUUE TNV KATAOTAON TOUG 0TnV Kovoola machines),
€TUAEYOULE TNV KAPTEAQ IP. Anutoupyoupe véa SteuBuvon IP (av Sev €xoupe N6N) Kot ETUAEYOU LLE TNV €TUAOYN
attach (epdaviletal LOALG TOMOBETCOUNE TO TOVTIKL EMAVW otnv véa IP). 2to pevol mou epdaviletal,
erAéyoupe to éva amd ta 2 VMs. To VM autd Ba Bewpeital o master oto £€n¢ kat to evtepo VM Ba
Bewpeital o slave. Ma va Sou e av éxel cuvdeBel emITUXWC 0 Master ekteAOUUE:

ping

(amé terminal Linux  command prompt Windows) otnv IPv4 mou dnuioupynoape mponyoupévwe. Mmopet
VOl XPELAOTOUV QPKETA AEMTA PEXPL VO TIAPEL 0 master TNV IPv4 mou Tou Swaoae.

BAua 3°

3TN ouvéxela, SNHLOUPYOULE €va VED LOLWTIKO Siktuo amod tv kaptéha networks tou Okeanos emiAéyovtag
New Network. Alvoupe éva ovopa (my, atds) pe Network Subnet 192.168.0.0/24. Zto véo poag Siktuo,
eTAéyoulEe TNV emiloyn Connect machine xal cuvdéoupe kal Ta duo VMs mou PpTiaape mPonyouEVWG.
Twpa 0 master €xeL 2 IP SleuBuvoelg: Mia public pe tnv omola pUmopoUue va cuvSedUAOoTE Kal pia private pe
v omola Unopel va emikowwvel pe tov slave.

Avtiotolya o slave €xel pia IP 8telBuvon: auth o Tov GUVSEEL 0TO LOLWTLKO SiKTUO.

Mo va dokipudooupe OtL 6Aa Asttoupyoulv Onwe Ba €mpeme KAVOUUE ssh oTov master (XPNOLULOTIOLWVTAG
kamnotov ssh client) atnv public IP (tng popdng 83.212.x.x). Alvoupe To password Tou master Kol 0Tn CUVEXELQ
KAVOUUE ssh otnv private IP tou slave. Av pmopoUpe va cuvdeBolpe emtuxwg Xwplg mpofAnuata, Tote ta
VMs €xouv dnuoupynBel cwotd Kal UMOpPoUUE VA TIPOXWPHOOUE OTNV TpoETolacia Twv VMs yia thv
eykatdotoaon Hadoop kat HBase.

Virtual Box

Av b6ev Béloupe va xpnoildomolooupe tov Okeanos, pMopoUpe va SnuUloupynooupe SU0 ELKOVLKA
UNXavhpaTa TOTIKA Xpnotponowwvtag to VirtualBox.

Brua 1°
Katefalouvpe ano TO site Tou gpyootnplou Tou E.M.IM.
(http://cslab.ece.ntua.gr/courses/atds/files/fall2013 14/debian.vdi) T0

image twv VIMSs mou mpoOKeLTal va SnLoUpyr|COULE.

Brua 2°

Anpoupyol e éva véo VM tumou Linux Debian x64 (¢0tw master to 6voud tou), pubpiloupe RAM kal aplOpuo
cores Kal otnVv emiloyn tou Siokou, xpnolomnoloU e To debian.vdi (Use an existing virtual hard drive file).
BAua 3°

Me tn BonBela tou Virtual Media Manager kavoupe clone To image Tou HOALG KateBAcaLe og Eva VEO image

ue ovopa slave tumou vdi (g€l kAlk oto 6loko, copy kal otov 0dnyod xpnotomnoloUpe Tumo vdi dynamically
allocated pe 6vopa slave).

MOALG oAokAnpwOel n Stadikaoia, SnpoupyoUu e KaL to VM slave pe tnv dla dltadikacio mou akolouBroape
yLa Ttov master.

Mpwv ekKvoou e Ta VIMIs, TTpETEL va puBUicouE TO SIKTUO TOUG £TOL WOTE VA AViKouv oTo (6lo uTtodiktuo
KO, KOT EMEKTAON, VO UITOPOUV va £xouv dpeon mpodoPach. Kavoupue Se&l kKAlk otov master, eTNéyou e
Settings, emAéyoupe tnVv Kaptéha Network kat oto nedio Attached to otov Adapter 1, Baloupe tnv emiloyn
Bridged Adapter. EmuAéyoupe OK kal emavalappavoupe tn Stadikacia yla tov slave.

ElpooTte £TOLUOL TWPA VO EKKLVHOOUUE TLG ELKOVIKEG MNXOVEG. Kavovtag SutAd KAk emdvw oe kabe VM n
eruAéyovtag Start, Oa SoUpe Ta pnxavrpata va ekkivouv. Otav n ekkivnon ohokAnpwOel {nteital username
Kat password. BaZou e root yia username kat password yia password.

Npostopacia

Anapaitntn nmpoundbeon yla tnv eykatdaotacn tou Hadoop kal tng HBase eival va pmopouv ta VMs va
ETUKOLWVWVNOOUV UETAEL TOUG Héow ssh xwplg password.

BAua 1°
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Kataokeur {euyoug kAeldlwy ssh pe tov akdAouBo tpdmo (otov master):

sshkeygen (8nuloupyeital £va eVyog KAELSLWY O€ Kal OAa Ta prompts rtatdue Enter)

cat /root/.ssh/id rsa.pub >> /root/.ssh/authorized keys

chmod 700 /root/.ssh/

chmod 600 /root/id rsa

BAua 2°

KaAd Ba eival ot /Ps Twv ELKOVIKWV PNXavwy va gival gykatactabolv oto /etc/hosts apyeio kabe

ELKOVLKAC UNXOVAG, Yo va pnv avadepopacte ota VM pe to domain name toug i thv IP toug. Na va
mAnpodopnBoUpe yla TNV IP KABE pUNXavAg, apKel vo SWOOUUE OTO TEPUATIKO TNV EVIOAR

ipconfig

Av, yla tapadetypa, o master €xet /P 192.168.0.2 kaL o slave €xe1 192.168.0.3 tote Balovpe oto /etc/hosts
OPXELO TIG AKOAOUBEG YPAUMESG KWOLKA (TLG CUUITANPWVOULLE OTO TEAOG TOU OpXELOU):

192.168.0.2 master

192.168.0.3 slave

Brjuna 3°

o va xpnotponotioou e ta idla ssh kAetdia kat otoug U0 UTIOAOYLOTEG (YLt AOYou G eUKOALAG), TPETEL va Ta
avtypayoupe kat otov slave. Autd Ba emiteuyBel e TIq akOAouBEeg EVTOAEG:

cd /root/

(av Sev eipaote Adn)

scp r .ssh slave:/root/

(Ba pag Intnoet password)
ssh slave

(av 0Aa mryav kaAa, Ba mpémnel va ouvdeBol e xwpig password)

Brjpa 4°

TéAog, opiloupe ta hostnames twv VMSs, ylo va yvwpilloupe ava TAcA XPOVIKN OTlyur) o€ mowo VM
Bplokopaote. Alvoupe TNV evtoAn:

hostname master (otov master)

hostname slave (otov slave)

A&lleL va onpelwoou e OtL N delTtepn Baotkn mpolndbeon yla Thv eykatdotacn Twv Hadoop kat HBase eival
n eykataoctacn JVM otoug kopupoug. To JVM elval MPoeyKATESTNEVO 0TO /mage ou §66nkKe Kal ylo autod
0lYVOOUE TO KOUUATL TN eyKaTAOTACNC TOU JVM.

Eykataotaocn Hadoop

MNa tnv eykataotoon evo¢ Hadoop cluster, Ta mapakdatw Brpata Ba mpémnel va ekTeAeoToUV 0 OAOUG TOUG
UTTOAOYLOTEG TOU cluster. Ta To MopASeLya QUTO TNG eykataotacng, Ba Bewpriooupe to €€N¢ setup:

BAupa 1°

‘Exoupe éva cluster 600 kOUPwV, OTou o £€vag kOUPBog Ba xpnolpomnoleital oav datanode kal tasktracker, evw
0 GAAog kOuPog cav namenode, jobtracker kal cuyxpovwg kol datanode kal tasktracker. EmAéyoue TO
installation package ano £va repository
(http://www.apache.org/dyn/closer.cgi/hadoop/common/) kot To Katefdloupe oTOV
Kataloyo /opt.
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# wget
http://apache.mirrors.tds.net/hadoop/common/hadoopl.2.1
/hadoopl.2.1.tar.gz

# cd /opt

# tar xvzf hadoopl.2.l.tar.gz
# cd hadoopl.2.1

Brua 2°
2Tn OUVEXELD TTPETEL VA BAAOUE TG KATAANAEG puBpuioelg ota configuration files tou Hadoop. To Hadoop

pubuitetal amo tpila Paockd xml apxeia ta omola Bpiokovtal otov katdloyo conf (coresite.xml,
hdfssite.xml kalmapredsite.xml)kal amno ta apxeia masters kai slaves.

To apyeio coresite.xml mepléxeL tnv StevBUvVON Tou KeVTpLKOU master tou Hadoop.

To apyxeio hdfssite.xml nmepléxel pubuioslg yla to kataveunuévo HDFS clotnua evw
tomapred-site.xml puBuilel To neptPaiiov ektéleong MapReduce.

Ta apyxela masters kaL slaves neplExouv Ta dns twv Hadoop masters kat Hadoop slaves.
Meplootepeg mAnpodopisg yia ta apyeio untdpyouv edw:

http://hadoop.apache.org/docs/rl.2.1/cluster setup.html#Configuring+the+H
adoop+Daemons

JToV Tapandvw oUVSEopo ¢aiveTal OTL oL TAPAUETPOL TTOU UTtopoUV va pubuiotolv sival mapa TMoAAEG,
Silvovtag peydAn euelifia otov TPOTO AELTOUPYIAG TOU CUGTAMATOC. Z€ AUTHA TNV evotnTa Ba SoUE TIC BAOIKEG
puBuioelg mou mpénel va yivouv, wote va Asttoupynoel to Hadoop. Ta mapakdtw apxeia elval ta o facikd
apxela puBuicswv tou Hadoop.

hadoopenv.sh:

Avoliyoupe to apyeio hadoopenv. sh KL EVNUEPWVOULE TNV T Tou JAVA HOME:
# vim conf/hadoopenv.sh

export

JAVA HOME=/usr/lib/jvm/javal.7.0openjdkamd64/

coresite.xml
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<?xml version="1.0"7?>

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

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

<configuration>

<property>

<name>hadoop.tmp.dir</name>

<value>/opt/tmp dir</value>

</property>

<property>
<name>fs.default.name</name>
<value>hdfs://master:9000</value>
</property>

</configuration>
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Hdfs-site.xml

<?xml version="1.0"7?>

<?xmlstylesheet type="text/xsl"

href="configuration.xsl"?>
<!--Put site-specific property overrides in this file. -
->

<configuration>

<property>
<name>dfs.replication</name>
<value>2</value>

</property>

<property>
<name>dfs.block.size</name>
<value>67108864</value>
</property>

<property>
<name>dfs.name.dir</name>
<value>/opt/hdfsnames</value>
</property>

<property>
<name>dfs.data.dir</name>
<value>/opt/hdfsdata</value>
</property>

<property>
<name>dfs.support.append</name>
<value>true</value>
</property>

</configuration>
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mapredsite.xml

<?xml version="1.0"7?>

<?xmlstylesheet type="text/xsl"
href="configuration.xsl"?>

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

<configuration>

<property>

<name>mapred.job.tracker</name>
<value>master:9001</value>

</property>

<property>

<name>mapred.map.child.java.opts</name>

<value>Xmx2g</

value>

</property>

<property>

<name>mapred.reduce.child.java.opts</name>
<value>-Xmx2g</value>

</property>

<property>

<name>mapred.local.dir</name>

<value>/opt/tmp dir</value>

</property>

<property>
<name>mapred.jobtracker.taskScheduler</name>
<value>org.apache.hadoop.mapred.FairScheduler</value>
</property>

</configuration>

To apxelo masters MEPLEXEL TO OVOUO TOU master, kal To apxelo slaves ta ovopata twv slaves (to éva

KOTW oo To AANO) €TOL T KAVOU LLE:
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A

# echo “master” > conf/masters

# echo “slave” > conf/slaves;echo “master” > slaves

Ekkivnon Hadoop
MA€ov elpaote €TolpoL va Eekvrioou e to Hadoop.
BAua 1°

ZuvbeodpaoTe e ssh otov master:

S ssh root@master

BAua 2°

MetadepduaoTe 0ToV KATAAOYO TNG EYKATACTAONG Tou Hadoop

# cd /opt/hadoopl.2.1

BAua 3°

Tnv nmpwtn ¢opd mou Ba XpnOoLUOTOLooUUE TO cluster pag, TPEMEL va KAVOUUE format Tov namenode Tou
HDFS:

# bin/hadoop namenode format

Brjna 4°
Zekwape to Hadoop kat to HDFS:

# bin/startall.sh
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To output mou Oa O6oUpe petd TNV TeAeutaio evtolr, Ba Tpemel va polAlel KATWG £TOL

starting namenode, logging to
/opt/hadoopl.2.1/1libexec/../logs/hadoop-root—-namenode-
snf-252660.0ut

master: starting datanode, logging to
/opt/hadoopl.2.1/1libexec/../logs/hadoop-root-datanode-
snf-252660.0ut

slave: starting datanode, logging to
/opt/hadoopl.2.1/1libexec/../logs/hadoop-root-datanode-
snf-252661.out

master: starting secondarynamenode, logging to
/opt/hadoopl.2.1/1libexec/../logs/hadoop-root-
secondarynamenode-snf-252660.out

starting jobtracker, logging to

/opt/hadoopl.2.1/1ibexec/../logs/hadoop-root—-

jobtracker-snf-252660.out

slave: starting tasktracker, logging to
/opt/hadoopl.2.1/1libexec/../logs/hadoop-root-
tasktracker-snf-252661.out

master: starting tasktracker, logging to

/opt/hadoopl.2.1/1libexec/../logs/hadoop-root-
tasktracker-snf-252660.out

To ouoTnUa £XEL EEKLVNOEL, KOl OTO TTOPOKATW url propel kaveig va BAEMEL TNV Kataotaon Tou cluster:

http://master:50070: To url autd deixvel Thv katdotaon Tou NameNode, KaBwg Kal Ta MEPLEXOUEVA
TOU amoBnKeuTIKOU CUCTAUATOC.

http://master:50030: Auto to url deixvel tnv katdotaon tou MapReduce cluster péow tou jobtracker.
XpNOLUEG EVTOAEG Kal apXEia

e Alvovtag Tnv eVvIoAn jps o€ €va terminal

# jps

pmopoU e va dou e Tig Slepyaaieg java mou tpéxouv. H evtoln pag Sivel kal to pid tng

Slepyaoiag, ondte KAvVoOVTaC

kill 9 <pid>

OKOTWVOUE Kamola dlepyaoia.

e O katdloyog logs/ mou Bploketal otov katdloyo tou Hadoop installation mepléxel Ta
logfiles 6Awv twv umnpeocwv tou Hadoop. Eival xpriowog kabwe ekel umopoupe va PAEmoupe
mBava Aadn/mpofAraTa ToU MPOKUTITOUV.
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e JTOV KaTtdAoyo /tmp umdpyxouv ta lock files Twv mpoypappdtwy tou Hadoop (pe katdAnén .pid).
KaAo eivat, edv éxoupe teppatioel tov Hadoop cluster pe Biato tpomo (my pe kill 9 <pid>), va

Ta oBAVOULE.

MapReduce oto Eclipse
Anuovpyia npoypappatog MapReduce
Mapakdtw Ba SoU e MW UTOPOUUE va SNULOUPYCOUE amod TV apxh Kol va

tpefoupe Eva MapReduce mpoypap o, Oa mapoucLAcoUE ToV KwdLka yia To poBAnua tou WordCount. 1o
MapAdelypa auto, yla th dnuoupyia Tou mpoypdppatog, Oa xpnotponotjcoupe to Eclipse IDE.

BAua 1°

Metadoptwvoupe Kat e§dyouiie To hadoop installation oto

Home folder pag, akplpwg OMwe KAVape kKal ota virtual machines (6w &gv xpelaletal va ¢TLaou e Ta
conf files).

BAua 2°

Avolyoupe To Eclipse kL akoAouBoUpe tn Stadikaoia:

File > New.. > Project

KOLL QIO TA TPOTEVOEVA ETUAEYOUE Java Project.

210 mapabupo nou Ba avoiel, Sivoue dvoua oTo project Kal matae Finish.

BAua 3°

MOALS SnpoupynOet To project, kavoupe 6e€l KALK TTAVW 0TO OVOLLA TOU KL ETUAEYOUE:
New.. > Class

BAua 4°

310 mapabupo mou Ba avoiel, ovopdloupe tTnv kKAdon pag WordCount kal matae Finish.
BAua 5°

Avolyoupe 1o apyeio TG KAAONG KL avTlypAdOUE TO TOPAKATW TUAUO KWSLKA:

import java.io.IOException;

import java.util.*;
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import org.apache.hadoop.fs.Path;

import org.apache.hadoop.conf.*;

import org.apache.hadoop.io.*;

import org.apache.hadoop.mapreduce. *;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
import org.apache.hadoop.mapreduce.lib.input.TextInputFormat;
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
import org.apache.hadoop.mapreduce.lib.output.TextOutputFormat;
public class WordCount ({

public static class Map extends Mapper<LongWritable, Text, Text,
IntWritable> {

private final static IntWritable one = new IntWritable(l);
private Text word = new Text();

public void map (LongWritable key, Text value, Context context)
throws IOException, InterruptedException {

String line = value.toString():;

StringTokenizer tokenizer = new StringTokenizer (line);
while (tokenizer.hasMoreTokens ()) {
word.set (tokenizer.nextToken ()) ;

context.write (word, one);

}

}

}

public static class Reduce extends Reducer<Text, IntWritable, Text,
IntWritable> {

public void reduce (Text key, Iterable<IntWritable> values, Context
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int

for

}

}
}

Job

context)

throws IOException,

sum += val.get();

context.write (key,

public static

Configuration

Jjob.
Jjob.
Jjob.
Jjob.
job.
job.

InterruptedException {
0;
(IntWritable val

sum =

values) {

new IntWritable (sum));

void main (String[] args) throws Exception {

conf = new Configuration():;

job = new Job (conf, "wordcount");
setOutputKeyClass (Text.class) ;
setOutputValueClass (IntWritable.class);
setMapperClass (Map.class) ;

setReducerClass (Reduce.class) ;
setInputFormatClass (TextInputFormat.class);

setOutputFormatClass (TextOutputFormat.class) ;

FileInputFormat.addInputPath (job,

new Path (args[0])):;

FileOutputFormat.setOutputPath (job,
job.waitForCompletion (true) ;

}

}

new Path(args[1])):

BAémoupe OtL to Eclipse pag Seixvel OtL umdpyxel AaBog¢ ota import pag, kabwg Sev avayvwpilel Tig
BBAL0BKeg Tou Hadoop. lNa va Eemepdcou e auTo To MPOPBANUA, TPEMEL va puBuicoupe owaotd To build path

Tou project, wote va emAuBouv oL e€apTOELC:

Brpa 1°

Kavoupe &€l KALK TTAVW 0TO OVOLO TOU project KL ETUAEYOUUE:
Build Path > Configure Build Path

BApa 2°

3to tab ue ta Libraries, emiAéyoupe to Add external JARs.

Brua 3°

310 moapaBupo mMou avoiyel HeETadEPOUAOTE OTOV KATAAOYO TIOU EXOUE KAVEL extract To hadoop installation

Kal emAéyoupe To hadoopcorel.2.1. jar kal mataue OK.

Ma vo petadpépoupe tnv edappoyn poag oto Hadoop cluster kot va tnv TPEEOUUE, TIPEMEL MPWTA VO TNV

petatpéPoupe os popdn jar.
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BApa 1°

A€l KAk 0TO Ovopa Tou project > Export as.. > Java > JAR

Ovopdloupe To jar wordcount . jar Kot To anodnkevouue oto Home folder pag.

Brua 2°

Metadépoupe Tnv edappoyn pag oto Hadoop cluster koL tnv TPEXOUE. AUTO Ba yivel pe tn BonBela tou scp
utility.

$ scp ~/wordcount.jar root@master:~/

Brua 3°

TéNOG, ouvEeOUAOTE OTOV Master Kot TPEXOUE TNV edapuoyn LG,
$ ssh root@master
# cd /opt/hadoopl.2.1/
bin

# ./hadoop jar ~/wordcount.jar

Eykatdotaon HBase v0.94.16

MrmopouUpe va to Bpol e mAnpodopleg kat tutorial amo ta site:
http://hbase.apache.org/book/quickstart.html
http://hbase.apache.org/book/book.html

Mo va katefdacoupe To HBase eKTEAOULE TOV KwSLKAL:

wget
http://mirrors.gigenet.com/apache/hbase/hbase-
0.94.16/hbase-0.94.16.tar.gz

tar xvzf hbase-0.94.16.tar.gz

cd hbase-0.94.16

2Uvdeon Hadoop e HBase
BAupa 1°

Avtiypaodr tou hadoop-core. jar oto lib folder tng HBase:
cp /opt/hadoopl.2.1/hadoopcorel.2.1.jar
/opt/hbase0.94.16/1ib/

rm /opt/hbase0.94.16/1ib/hadoopcorel.0.4.jar

Brua 2°
Avtiypaodn tou HBase . jar oto lib folder tou Hadoop:

58
ZuAAoyn epyacTnpiaKwy aokfnogwv oto Hadoop


http://hbase.apache.org/book/book.html

MeTatrTuxiakr AiaTpii

A

cp /opt/hbase0.94.16/hbase0.94.16.jar

/opt/hadoopl.2.1/1ib/

BAua 3°

Avtiypadr tou hdfssite.xml oto conf folder tng HBase:
cp /opt/hadoopl.2.1/conf/hdfssite.xml

/opt/hbase0.94.16/conf/

BAua 4°
Avtlypadr tou hbasesite.xml oto conf folder touv Hadoop:

cp /opt/hbase0.94.16/conf/hbasesite.xml
/opt/hadoopl.2.1/conf/

Awapopdwon HBase
Conf folder: /opt/hbase0.94.16/conf/

regionservers:

MeplEXeL ava ypappn Ta dns ovopaTa TwWV regionservers. tnv mepintwon pag:

master

slave

ZuAAoyn epyacTnpiaKwy aokfnogwv oto Hadoop
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hbasesite.xml:

KwvoTavrivog N. MapkoUTtng

<configuration>

<property>
<name>hbase.cluster.distributed</name>
<value>true</value>

</property>

<property>

<name>hbase.rootdir</name>
<value>hdfs://master:9000/hbase</value>
</property>

<property>
<name>hbase.zookeeper.quorum</name>
<value>master</value>

</property>

<property>
<name>hbase.zookeeper.property.dataDir</name>
<value>/opt/zookeeper</value>
</property>

<property>
<name>dfs.support.append</name>
<value>true</value>

</property>

</configuration>

hbaseenv.sh:
Uncomment:
1. export JAVA HOME=/usr/lib/jvm/java7openjdkamd64

OplleL to folder oto onoio Bpioketal to jdk mou Ba xpnoLuomnolosL n Hbase.
2. export HBASE MANAGES ZK=true

AnAwvel O0TL N HBase Ba onkwoel and poévn g zookeeper kat §gv Ba cuvdebel o €va umapxov zookeeper

quorum.

3. export HBASE_HEAPSIZEZIOOO
ESw opiloupe To heap size twv regionserver (default 1GB).

Avtiypadr tou HBase folder oe 6Aoug Toug KOBOUG TNG cuoToLyiag

>uM\oyR epyacTnpIoKWVY acgkAoewv aTo Hadoop
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scp -r hbase-0.94.16 master:/opt/
scp —-r hbase-0.94.16 slave:/opt/

Napadeiypata

‘Evapén HBase:
bin/starthbase.sh

Av £xouv 0\a onkwBel cwotd Ba mpEmeL To jps oTov master va. pog Selyvel TLg Slepyacieg:

HQuorumPeer

HRegionServer

HMaster

2tov slave mpémel va umapyeL povo n diepyaocia:

Iiiiiiiiiiiﬁﬁiillllllllllll

Emiong unopoupe va doupe to Web Interface tng HBase amnd to:
http://master:60010/masterstatus

Teppatiopog HBase:
bin/stophbase.sh
Mapadetypa Shell:

root@snf252660:/opt/hbase-0.94.16#bin/hbase shell

HBase Shell; enter 'help<RETURN>' for list of supported commands.

Type "exit<RETURN>" to leave the HBase Shell

Version 0.94.16, r1557241, Fri Jan 10 20:43:03 UTC 2014
hbase (main) :002:0> create 'test', 'cf'

0 row(s) in 3.3060 seconds

hbase (main) :003:0> 1list

TABLE

test

1 row(s) in 0.1350 seconds

hbase (main) : 004:0> put 'test', 'cf:a', 'valuel'

0 row(s) in 0.3850 seconds

hbase (main) : 005:0> put 'test', 'cf:a', 'value2'

0 row(s) in 0.0080 seconds
hbase (main) :006:0> scan 'test'

ROW COLUMN+CELL

ZuAAoyn epyacTnpiaKwy aokfnogwv oto Hadoop
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A

rowl column=cf:a,

row2 column=cf:a,

2 row(s)

in 0.1640

hbase (main) : 007:0>

0 row(s)

in 1.5450

hbase (main) : 008:0>

0 row(s)

in 1.3030

hbase (main) : 009:0>

TABLE

0 row(s)

in

hbase (main) :

MNapdadelypa Java:

import java.

import

import

import
import
import
import
import

import

org

org

org

org.

org.

org

org.

org.

.apache.

.apache.

.apache.
apache.
apache.
.apache.
apache.

apache.

// Does a Put, Get

timestamp=1390917599242, value=valuel

timestamp=1390917607120, value=value2

seconds

disable

seconds

drop

'test'!

seconds

list

hadoop.
hadoop.

hadoop.
hadoop.
hadoop.
hadoop.
hadoop.
hadoop.

and a

io.IOException;
hbase.
hbase.

hbase.
hbase.
hbase.
hbase.
hbase.

hbase

'test!

client.

client.
client.
client.
client.

client.

HBaseConfiguration;

Get;

HTable;

Put;

Result;
ResultScanner;

Scan;

.util.Bytes;

Scan against an hbase table.

public class MyLittleHBaseClient ({

public static void main (Stringl[]

args)

KwvoTavtivog N. MapkouTtng

throws IOException {

/* You need a configuration object to tell the client where to

connect.

When you create a HBaseConfiguration,

it reads in whatever

you've set into your hbase-site.xml and in hbase-default.xml, as long

as these can be found on the CLASSPATH */

Configuration config = HBaseConfiguration.create();

/* This instantiates an HTable object that connects you to

the "myLittleHBaseTable" table.*/

HTable table = new HTable (config,

ZuAAoyn epyacTnpiaKwy aokfnogwv oto Hadoop

"myLittleHBaseTable") ;
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/* To add to a row, use Put. A Put constructor takes the name of the
row you want to insert into as a byte array. In HBase, the Bytes
class has utility for converting all kinds of java types to byte
arrays. In the below, we are converting the String "myLittleRow" into
a byte array to use as a row key for our update. Once you have a Put
instance, you can adorn it by setting the names of columns you want
to update on the row, the timestamp to use in your update, etc.If no
timestamp, the server applies current time to the edits. */

Put p = new Put (Bytes.toBytes ("myLittleRow"));

/* To set the wvalue vyou'd 1like to update in the row
'myLittleRow’',specify the column family, column qualifier, and value
of the table cell you'd like to update. The column family must
already exist in your table schema. The qualifier can be anything.
All must be specified as byte arrays as hbase is all about byte
arrays. Lets pretend the table 'myLittleHBaseTable' was created with
a family 'myLittleFamily'. */

p.add (Bytes.toBytes ("myLittleFamily"),

Bytes.toBytes ("someQualifier"),

Bytes.toBytes ("Some Value"));

/* Once you've adorned your Put instance with all the updates you
want to make, to commit it do the following (The HTable#put method
takes the Put instance you've been building and pushes the changes
you made into hbase)*/

table.put(p);

/* Now, to retrieve the data we Jjust wrote. The values that come
back are Result instances. Generally, a Result is an object that

will package up the hbase return into the form you find most

palatable.*/

Get g = new Get (Bytes.toBytes ("myLittleRow")) ;

Result r = table.get(g);

byte [] value = r.getValue (Bytes.toBytes ("myLittleFamily"),
Bytes.toBytes ("someQualifier™));

/* If we convert the value bytes, we should get back 'Some Value',
the value we inserted at this location.*/

String valueStr = Bytes.toString(value);

System.out.println ("GET: " + valueStr);

ZuAAoyn epyacTnpiaKwy aokfnogwv oto Hadoop
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/* Sometimes, you won't know the row you're looking for. In this
case,you use a Scanner. This will give you cursorlike

interface to the contents of the table. To set up a Scanner, do like
you did above making a Put and a Get, create a Scan. Adorn it with
column names, etc.*/

Scan s = new Scan();

s.addColumn (Bytes.toBytes ("myLittleFamily"),

Bytes.toBytes ("someQualifier"));

ResultScanner scanner = table.getScanner(s);

try |

/* Scanners return Result instances. Now, for the actual iteration.
One way is to use a while loop like so:*/

for (Result rr = scanner.next(); rr != null; rr = scanner.next()) {
/* print out the row we found and the columns we were looking for */
System.out.println ("Found row: " + rr);

}

/* The other approach is to use a foreach loop. Scanners are iterable!
for (Result rr : scanner) {

System.out.println ("Found row: " + rr); */

}

} finally {

/* Make sure you close your scanners when you are done!

Thats why we have it inside a try/finally clause*/

scanner.close();

/* example available at here*/

To mapamndavw mopadelypa KAVEL éva Put éva Get kol €éva Scan o€ évav mivaka tng HBase. MmopoU e va
dtafoupe to avriotolyo jar xpnolpomowwvtag tov Eclipse, onwg eidape mapandavw. To jar mpEneL va
petadepOel otov master pe Xprion TOU SCp KOL UIMOPOUE VA TO EKTEAECOUE LE TNV EVIOAAR bin/hadoop
jar ano to installation folder tou Hadoop.

3.8 YAomoinon Tou Hadoop oro Hortonworks Sandbox

3.8.1 Mepiypapn mapadsiyparog
2TO OUYKeKPLUEVO Tapadelypa Ba Soupe mwg pia mAatdpopua avolxtou kwdika, To Hortonworks Sandbox,
pmopel va ekpetalleuBel tig Suvatotnteg tou Hadoop yla va emefepyaoctel dedopéva peydlou Oykou.
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Xpnotpomnoleital amno etalpeieg onwg Accenture, Cisco, kat Microsoft yla ta emiyelpnolokd toug Sedopéva,
Kol glval éva TpwTonwpLako epyaleio og Opata UOAOYLOTIKNA G VEDOUG,.

3.8.2 TMMpakTIKN IPOCEYYyIoh
To Kataveunuévo ocuotnpa apxeiwv tov Hadoop

Mapakdtw Ba MOPOUCLACOUKE KATIOLX KUPLOL XOPAKTNPLOTIKA TOU KATOVEUNKEVOU CUCTHATOG apXElwv Tou
Hadoop (HDFS). Auto to clotnua apxeiwv dlaxelpiletal ta dedopéva mou amobnkevovtal otoug KOUPBoUg
™G ouotolxiag. Eivat uméuBuvo yla to Stapolpaco twy dedopévwy, TNV avilypadn Toug Kot yLa AeLtoupyieg
Slaxelplotr) 6mwe mpocBean, dlaypadr Kal EMAVAKTNON TWV KOUBwV.

Eykatdotaon

Apxika Oa katefdcoupe amo to site tou Hortonworks to VirtualBox VMs, mou mepléxel to Oracle VM
VirtualBox kat to Hortonworks Sandbox.

Adou eykataotricoupie to Oracle VM VirtualBox, To avoilyoupe Kat pag Seiyxvel tnv eikova:

3§ Oracle VM VirtualBox Manager " O | 15—
File Machine Help
s N
7
i o3 wp @ Srcpshots
New Settings Start Discard
[z 5] General S Preview i
=
@ Name: Hortonworks Sandbox 1.3
il Operating System: Red Hat (54 bit) |
| [¥ system
Bace Memory: 2048 B Hortonworks
Processors: 2

Sandbox 1.3

BootOrder:  CD/DVD, Hard Disk
Acceleration:  VT-x/AMD-Y, Mested Paging, PAE/HX

m

[E pisplay
Videa Memory: 12 MB

| Remote Desktop Server: Disabled
Video Capture: Disabled

Controller: IDE
IDE Secondary Master:  [CD/DVD] Empty
Controller: SATA
I SATA Port 0: Hortormworks-5andbosx-1. 3-Vir tualBox-disk 1. vmdk (Normal, 50,00 GB)

| & storage

{7 Audio
| Disabled

| =P Network -

Eikéva 3.8.2.1: Apxikr 006vn VirtualBox

Av eTuAé€oupe Start Ba Eekvroel n Sladikaoia dnuloupylag cuvdeong kal Ba pag deiel To mapabupo:

q Hortonworks Sandbox 1.3 [Running] - Oracle WM VirtualBox = | E B

‘fou have the Auto capture keyboard option turned on. This will cause the Virtual Machine to automatically capture the keyboard every @

I The Virtual Machine reports that the guest OS supports mouse pointer integration. This means that you do not need to capiure the @

To initiate your Hortonworks Sandbox session,
please open a browser and enter this address
in the browser’s address field:
http:rs127.8.8.1:8888~

You can access 35H on 127.8.8.1:2222

Log in to this wvirtual machine: Linuxs/Windows <Alt+F5>, Mac 03 X <Cmd+Alt+F5>
B © @ e v {3 @ ®rihtcal
Eikéva 3.8.2.2: H d1eubuvon IP otnv otroia 8a ouvdeboupe

To omnolo pag deixvel o mota StevBuvan IP Ba cuvdeboupe.
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Apache Hive

AuUTO TO project apéxeL oto xprotn tTn duvatotnta va SeL ta SeSopéva. Xpnowomolel pa yAwooa SQL, Sivel
™ SuvatdTNTO OTO XPROTN VA KAVEL avAAUOoN Twv SeSoPEVWY Kol va DETEL EpWTHMATA. H YEVLKN TTPOGEYYYLON
TIou mapéxeL to Hive eivat va mapéxel pa Soun mivaka yla ta dedopéva, kat va dlaxelpifovral Pe pia yAwooa
saL.

[P o ) o e e = S g SRR

€« C [J19216856.101:8000/beeswax

default =

Query Editor
L

Add

¥l Enable Parameterzation

Emall me on completion

[N saveas Expian  orcreatea | New query

Eikéva 3.8.2.3: O editor Tng Hive

Apache HCatalog

H Aettoupyia tou HCatalog ival va kpatd tnv tomobecio kat va Sivel mAnpodopieg yla ta dedopéva mou
umdpxouVv otn cuatolxia. Autd Sivel tn Suvatdtnta otic Stepyacieg va Staxwpilovral amo tnv tonobeoia Twv
Sedopévwy Kkat tig Anpodopieg mou ta cuvodelouv. EmumAéov unootnpilet epyaleia 6nwg ta Hive kat Pig.

€ > C | [}19216856.101:8000/hcatalog/

HCatalog: Table List

ACTIONS
Create a new table from a file

Create a new table manually

Search

Table Name

batting
batting_data
master
master_data
nyse_stocks
nyse_stocks2
omniture
omniturelogs.
products

sample_07

& Drop

I

Browse Data

Browse Data

Browse Data

Browse Data

Browse Data

Browse Data |

Browse Data

Browse Data

Browse Dalta

Eikéva 3.8.2.4: O Hcatalog éxel 6Aoug TOUG TTiVOKEG

Apache Pig

H Pig eival pla yYA\wooo ou XpnoLUOTOLELTAL YLa TNV aAVAAUGCT TwV SE80UEVWV KAl TIG EOWTEPLKEG SLadlkaoieg.
Metadpaletal os pila oslpd Stepyaciwv Tou MapReduce mou tpéxouv o€ pia cuototyio tou Hadoop. Mmnopet
va ypadel kal og Java. Ta script tou Pig eival yA\wooa vPnlol emimédou mou dnuloupyolv Slepyacieg

66
>uM\oyR epyacTnpIoKWVY acgkAoewv aTo Hadoop



MeTaTtuxiakn AlaTpiBA KwvoTavrivog N. MapkoUTtng
MapReduce yLa tnv ektéAeon Sladikaotwy otoug kOpBouc. Mmopel va xpnoLuomnolnBel oav GUOTATIKO yLa Tn
Snuoupyia epappoywv mou Staxelpl{ovtal MPAyHATIKA ETUXELPNOLOKA BEpaTa.

‘Eva mapadetypa epappoyng tg Pig eival to povtého ETL(Extract-Transform-Load), To omoio meplypddel mwg
Ml Stadikaoia pnmopet va anoondcel dedopéva amo Kamota nnyn, va ta aAAdéel cupdwva pe Eva cUvolo
KaVOVWVY, Kol va Ta anodnkeloel o pa anobrkn dedouévwv. Mmopel va tapet SeSopéva amo apxeia n
AAAeG nyEg We TG User Defined Functions(UDF). ApoU SlaBdcel Ta Sedopéva PUMopel va TEAECEL CUVAPTIOELG
onwg select, kat va ta anoBnkeloel pe to cUotnua apxeiwv tou Hadoop(HDFS).

|/ 1, Hodoop Tutoriak Hello W x Y ¢ Pig x oo S
€ - € [ 19216856.101:8000/pig/ =

[DELSM Query nistory

Title:

My scripts

Q tutorialt = PIG helper™

tutorialt. 1 Pig script

tutorial2

i

& O tutoriald

© New script

Settings

Email notification:

USER-DEFINED FUNCTIONS v

W5 [

B0 @ s

Eikéva 3.8.2.5: ig Sivel Tn SuvatoTnTa va ypdwoupe KWSIKA yia va SiaxeipioToue dedopéva

File Browser

O File Browser givat eUKOAOG GTN XproN TOU KL ETUTPETEL TV SLaxeipnon Twv apxXELwV,eVw

uTapxeL n duvatotnta yla avéBaopa apxeiwv yia Staxeipnon tg mAnpodopiag mou éxouv:

File Browser

Search for file name A Rename < Move 13 Copy = Change Permissions & Download X Delete v © New ~ @ Upload ~
1% Zip file
# Home  / user/ hue &

Eikéva 3.8.2.6: PopTwvoupe apxeia

AUTO elval to pevol dnuloupyiag mivaka:

Create a new table from a file

Table options
ACTIONS

Create a new tabie from a file
Create a new table manually Table Name | table_name Description  Optional

File options

InputFile | /user/user_name/data_dir

Eikéva 3.8.2.7: Anuioupyia ivaka
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Me tov Query editor, tTnv emthoyr Beeswax pmopoupe va Bécoupe SQL epwtrpata:

[oOELL I My Queries  Saved Queries History  Tables Settings

QUERY SERVER Query EditOf

default :

SETTINGS Query
Add

FILE RESOURCES

Add

USER-DEFINED
FUNCTIONS

Add

PARAMETERIZATION
& Enable

Parameterization
EMAIL NOTIFICATION
) Email me on

completion Save as... Explain  orcreatea New query

Eikéva 3.8.2.8: Alaxeipnon apxeiwv pe yA\wooa SQL

KwvoTavrivog N. MapkoUTtng

MNa napadetypa av optwooupe To KatdAAnAo apxeio nyse_stocks, pe Tnv evioAn describe nyse_stocks:

oMU My Queries  Saved Queries  History  Tables  Settings

Query Editor
default s
SETTINGS Query

Add

describe nyse_stocks|
FILE RESOURCES
Add

USER-DEFINED FUNCTIONS

Add

PARAMETERIZATION
@ Enable Parameterization

EMAIL NOTIFICATION

(J Email me on completion

m Saveas... Explain orcreatea New query

Eik6va 3.8.2.9: PopTwvel To apxeio nyse_stocks

MNaipvoupe To anotéAeopa:

>uM\oyR epyacTnpIoKWVY acgkAoewv aTo Hadoop
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[{[T=LRL LT My Queries Saved Queries History Tables  Settings

Query Results: Unsaved Query

Results Query Log
DOWNLOADS <

Downioad as CSV

¢ col_name data
Download as XLS - -type
Save 0 exchange string
1 stock_symbol string
MR JOBS
2 date stri
No Hadoop jobs g
were launched in 3 stock_price_open float
running this query. 4 stock_price_high float
5 stock_price_low float
Did you know? You & $took: price close foat
can click on a row to 7 stock_volume bigint
ta colum
ke 8 stock_price_adj_close float

want to jump to.

comment

Eikéva 3.8.2.10: O1 o0TAAEG €ival ouvapTACEIG Tou nyse_stocks

‘Eva dANo ektevEoTEpO TTAPASELy AL

W "o c=a ;o . 32

Tables

HCatalog: Table List

4 Table Name

ACTIONS
nyse_stocks

Create a new table
jiom tie sample_07

Create a new table
manually sample_08

Eikéva 3.8.2.11: ETIAOyR UTTAPXOVTOG TTiVAKQ

31tn ouvéxela emuAéyoupe choose a file:

>uM\oyR epyacTnpIoKWVY acgkAoewv aTo Hadoop

Mnyaivoupe oto Hcat, kat emAéyouie create a new table from a file:

Browse Data
Browse Data

Browse Data

KwvoTavrivog N. MapkoUTtng
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Taties

Create a new table from a file

abk cptiare
dotautt
Table Name  omotrelogs Descripson
ke o stobiesnss oo -
Encoding | Unkode UTFE ’ Foad column headers  # mport data #
Dedrter | Tad () : Adodetect delimaer @ Ignore whiespaces
Roplico defmiter wih | Tab () $ Java-style comments ignore taba

Singe Ine comment

Eikéva 3.8.2.12: ETrIAOy] CUYKEKPIPEVOU apXEiou

2Tn cuvéxela aveBalouie To apyeio mou BENov e pe Tnv emthoyn upload a file:

Choose a file

sandbox

Upload a file

Eikéva 3.8.2.13: MapdBupo mrou aveBdafoupe éva apyxeio

EmAéyoupe To apyxeio pog:

Name Date modified Type Size

|| coniit.gz GZFile 2KB
[} hiveddisql SQL File 4KB
. japanese.bt Text Document 1KB
_| Omniture0.tsv.gz GZ File 6,751 KB
_ Omniture.l.tsv.gz GZ File 4,006 KB
|| Omniture.2tsv.gz GZFile 4,564 KB

|| Omniture3.tsv.gz File 4,349 KB
|| Omnitured tsv.gz GZFile 2,568 KB
|_| Omniture.5.tsv.gz GZ File 2,015KB
[ products.tsv.gz GZ File 1KB
| refinelog.pig PIG File 1KB
| userstsv.gz GZFile 931 KB
|_] workit.pig PIG File 2KB

File name: Omniture.0.tsv.gz v | AllFiles (*9) %

>uM\oyR epyacTnpIoKWVY acgkAoewv aTo Hadoop
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Eikéva 3.8.2.14: EmiAoyn utrdpXovTog Tivaka

Kat teAkd dnpoupyoU e Tov Tiivaka:

Duases RIS I

Oescrpton

Croats & rew wzlo manuaty g

Ioufle  fusertua/Omnbore 0ty oo m
e O

Deleter | Tab 0 C Mutodstect deletsr ¥ ignore whsspaces

Regiace delmtsr wen  Tab 20 e are sty comrents Irore bs

“atie preview
Coume rama Catvemn rame Cokmn namme Cotm rame Cor
1331790426 2012.00.18.01.17.06 20600067SS085457733 45196876311 8986T821
Coumevze Cotmn type Gotemn 30 Conrn troe Cour
bort t| [wmesare ¢ foge DRC e
w31 1201800480 20120015 013440 3 AS2
Row 22 10105742 224015 17238 2 g as2
Row 43 130185630 2124015 170500 v FAS2
Aow 84 13318073 20120015 012753 20637 I04ES7ST6 BTSI0841 727006174 FAS2
Pow 95 10182578 20124016 0FI AS2
Pow s 1011883 22018 10180 2 rasz
Row 87 1318722 20120018 113842 2
Pow a8 1201820678 20120015 124259 o as2
Row 23 120104585 20124015 110248 as2

Eik6va 4.8.2.15: BA€Troupe Ta oTOIXEIO KA TIG TIHEG TOUG

MmopoUpe va Snoupynooupe €va omniture view Tou Tivaka:

[PUEUANTC My Queries  Saved Queries  History  Tables  Settings

Query Editor
=

default
SETTINGS omniture
Add

1 CREATE VIEW omniture AS
SRt SELECT

FILE RESOURCES ol 5 i,

4 col_8 ip,
e col713 url,

£ col 14 swid,

" colT50 city,
USER-DEFINED FUNCTIONS 8 'col 51 countzy,
Add S col”53 state

frol omniturelogs

PARAMETERIZATION
Enable Parameterization

EMAIL NOTIFICATION

Email me on completion

Save Save as.. Explain orcreate a  New query

Eikéva 4.8.2.16: BAéroupe Tov KW3IKA yia Tn Snuioupyia Tivaka

EruAéyoupe €va dvopa:
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Choose a name

Name
ommlure‘

Description

Eikéva 4.8.2.17: Eicaywyr] ovOpaTog 0TOV TivaKa

3TN CUVEXELO TPEXOUE TO script:

ey server Query Editor
default [+]

omniture

col 14 swid,
col750 city,
col”51 country,
col”53 state
from omniturelogs

v|Enable Parameterization

[]Email me on completion

Save Save as Explain orcreate a  New query

Eikéva 4.8.2.18: EKTéAeon TOU KWBIKA

MrmopoUpe va oUpe ta Sedopéva:
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= &

a

Query Editor My Queries ~ Saved Queries

Table List

AcTIONS
Create a new table from a
file

Create a new table
manually

Eikéva 4.8.2.19:

4 Table Name

nyse_stocks

omniture

omniturelogs

products

sample_07

sample_08

users

History [REEESM Settings

Browse Data

Browse Data

Browse Data

Browse Data

Browse Data

Browse Data

M1ropoUpe va doUlE Ta atroTeAéoaT

Saved Queries  History  Tables  Settings

Query Results: omniture

DOWNLOADS <
Download as CSV
Download as XLS

Save

WR JOB (1)

201304211307_0002

Results Query Log

0
1

2
3
4
5
6
74
8
9

10
[

ts
2012-03-15 01:17:06
2012-03-15 01:34:46
2012-03-15 17:23:53
2012-03-15 17:05:00
2012-03-15 01:27:53
2012-03-15 02:09:38
2012-03-15 10:18:02
2012-03-15 11:38:42
2012-03-15 12:42:59
2012-03-15 11:02:49
2012-03-15 11:14:20

ip
99.122.210.248
69.76.12.213
67.240.15.94
67.240.15.94
98.234.107.75
75.85.165.38
71.63.206.175
97.96.62.161
129.119.158.240
96.241.99.50
96.241.99.50

1L}

url swid
http://www.acme.com/SH55126545/VD55170364 {7AABSA15—E503—3CE
http://www.acme.com/SH55126545/VD55177927 {8DOE437E-9249-4D
http://www.acme.com/SH55126545/VD55166807 {E3FEBAG2-CABA-1
http://www.acme.com/SH55126545/VD55149415 {E3FEBAG2-CABA-1
http://www.acme.com/SH55126545/VD55179433 {49E0D2EE-1D57-48
http:/fwww.acme.com/SH55126545/VD55179433 {F6F8B460-4204-4C:
http:/Awww.acme. com/SH55126545/VD55166807 {ACADEES52-2F0B-4¢
http://www.acme.com/SH55126545/VD55179433 {56C1008E-6095-48E
http://www.acme.com/SH55126545/VD55170364 {CC5F240A-9B9E-4Z
http://www.acme.com/SH55126545/VD55179433 {303AADFF-4CB8-4¢

http://www.acme.com/SH55126545/VD55179433 BUBAADFFACB?%! X
D

Next Page —

Eikova 4.8.2.20: Ta OTATIOTIKA OTOIXEIO TWV ATTOTEAECUATWV
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3.9 ZuupmepdacupaTa

Amo ooa eibape mapamndvw, To Hadoop eival éva mpwrtomoplakd epyaleio. Mmopei va sykatactabel oe
Stadopa neptBarrovta (Linux, Windows), pe dtapopetikolg Tpomoug (Command Line rj IDE) kot mpoodépet
€UKOAN KkaL ypriyopn enegepyacio Sedopévwy. Ydpxouv UAOTIOLROELG OL oTtoleg MpoadEépouv enetepyacia
Kol mpooPBacn Sedopévwy amd amdotacn, KATL TOU SLEUKOAUVEL TNV QVTLUETWILON TPOPRANHATWY OTLG
OUVOETEC KAl CUVEXWG AUEAVOLEVEG ATIALTHOELG TNG OUYXPOVNG ETTOXNG.
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