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EIXATQI'H

TO NPOIT'PAMMATIXETIKO MONTEAO MAP REDUCE

To Map Reduce givot éva LovtéAo TPOYPAUUOTIGHOD Yio TNV EXEEEPYAGIO KO TOPAYmYN
LEYAA®Y GLVOL®DV dEGOUEVOV TTAVD GE Eva dikTvo VIToAoyloTdV (cluster) Tov apyikd Tpotadnke
a6 o Google to 2004. To povtélo givarl apketd amAd ot xpnor Kot Evpémg dradedopévo. To
Google éyet viomomoel v ard 10000 Tpoypdppata Kot katd péco 6po kabe pépa Tpéyovv
ota clusters tov Google 1000 Egymprotég epyacieg Map Reduce mov cuvolikd ene&epyalovton
nave oo 20 petabytes dedopévav.

H 13éa tov MapReduce &ivai va maipvel cov €i60d0 éva chvoro amd Cevydplo <kAeldi
€16000V — TW> Kot vo. mapdyel oty €000  €va ovvoro amd (evydplo <kAewdi e£0dov —
anotélecpo>. O mpoypapupatiot s ekepalevvionolel tov aAdyopiuo cav dHo cuvaptiosic/
uebodovg, Tnv map ko tnv reduce.

H ovvéptmon map déyeton cav gicodo éva Levyog KAeWI-Tiun Kot mapdyel oav €000 éva
Cevyog khewi-tun. H é€odog g cvvaptnong map, tawvounuévn pe Pdon to kiewdi, sivor n
€16000¢ TG cvvaptnong reduce.

H ovvéptnon reduce maipvel cav gicodo v ££060 TG GuvVAPTNONG MAP 6TV LOPON
KAe1di-evoldpeoeg TéC kan v emegepydletol. Zovnwg yio Kabe kAedi Exovpe pio Ty oty
¢€odo.

"o v exilvon kanotov TpoPrnuatoc pe o Map Reduce, o mpoypappotiotig tpénet va,
VAOTOGEL TOVAGYIGTOV TNV cuvaptnon map. Kdamroleg aniég epyacieg pmopodv va vAomombovv

HOVO e TNV (PT|OT TG GLVAPTNGNS Map.

E

: : ;
: e 2 \ e 3
: <A 5 <A 3
: [ § Pt
= = =
(=1 0 [=]

Xynune 1. Avarapaotacn Map Reduce cuvepticeov
IMAPAAEITMATA

ITAPAAEITMA1: WORDCOUNT

To mapdoetypo avtd maipvel cav £60d0 d1dpopa apyeio KEWEVOL Kol LETPE TNG
enpavioelg kabe AEENG péca o OAa Ta apyeia mov £xel TAPEL Gav €160d0.
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H map, apov ndpetl ta apyeia, divel og KaOe gpedvion pog AEENG Lo TpoSPIV TN
ton pe éva. Otav 1 map TeAeldoel TNV EKTEAEST] TNG KO OMOEL TOL AMOTEAEGUOTO THG OTNV
reduce, tote n reduce Bo abpoicel TG aVTEG TG TPOCOPIVES LETAPANTES Y10, KGOE povadikn AEEN
Kol 0o TG 0ol Tow GV ATOTELEGLA TOV 0Pl ePEAvioNg TG KAOe povadikng AEEng uéoa
oTo apyeio.

Map Reduce
Input: a document Input: key=word values=list of values (1)
Output: key=word value=1 Output: key=word value=occurrences
(SumOfinputValues)
Map(void *input) { Reduce(String key, Iterator values) {
for each word w in input int result = 0;
Emitintermediate(w, 1); for each v in values
} result +=v;
Emit(w , result);
}

Mivakag 1. Yevdokddkag WordCount

A tov yevdokddika PAEmove OGO amdd givar vo Adcovpe TOpEAANAQ TO TTO TAVE
TPOPANUa. Mmopodv mapdAinio vo TpEYovV TOGEG MAP GLVOPTHOELS OGO Elval Kol T apyEio
KEWEVOL TOL €yovpe, N akOpo Kot 0ceg eivor ot ypaupués oe Ola to apyelo pe povodkd
TEPLOPIGUO TO VAKO Tov drobétovpe. [Tapdpota pmopodv va tpéyovv Tapdiinia toéoeg reduce
ocvvaptnoelg O6ca kot To KAEWd €£0dov TV Mmap ocvvaptioenv (Aé€eg). To Hadoop
nopoainAionotel TNV epyocio xmPIg 0 TPOYPAUUATICTNS Vo avnoLyel Twg Oa yivel ) ektéleon).

ITAPAAEITMA2: INVERTED INDEX

10 mopddetypo avtd Bo dovpe TG pmopovue gvkoAa pe xpnon tov Map Reduce va
Kataockevdoovpe évo inverted index. Xov €icodo &govue kot mOAL pio GLALOYT EYYPAPOV GTA
omoia B€hovpe va kTicovpe To eupeTPLo, ONAadT| o€ mola apyeia Ppicketan kbbe AEEN.

Map Reduce
Input: a document Input: key=word value=list of values(filenames)
Output: key=word value=filename Output: key=word value=files

Reduce(String key, Iterator values) {
String files =" 7;
for each v in values
files += v+7-*;
Emit(w , files);
}

ITivokag 2. WYevdokddukag Inverted Index

Map(void *input) {
for each word w in input
EmitIntermediate(w, filename);

¥

To mapddetypo ovtd pmopel gdkoro va emektafel 00VTOC MOTE GTO ELPETNPLO V.
ocvumeptAaPove Kol TOCEG POPES eppavileTon 1 KAOe AEEN oto kdBe apyeio. Avtd umopel va
yivel pe gEldyiotn emmhéov SovAELd 6TV Guvaptnon reduce. Xto mopadetypo ovtd €4v pio AEEN
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eupaviCetoar 600 N TePlocOTEPEG POPEG 6TO 1010 apyeio Ttdte oty €€0d0 Ba Eyovpe oV TN
(files) dvo 1N meprocdTEPEC Popég TNV 1d10. evoldueon Tiun (1010 apyeio). Apa amld HETPOVTOG
TOGEC POPEG Exovpe TO 1d10 apyelo-evoldpeon Ty pmopovpe va povpe Kot TOGES Popég 1 Kabe

AEEN epoavileton oto KAOe apyeio.

| I[IEPIZXOTEPA ITAPAAEII'MATA

Map

Reduce

Distributed Grep

Eav pla ypoppn and tnv elcodo talplalel pe
TO TPOTUTIO (pattern) tote divel otnv £€€060
TNV GUYKEKPLUEVN YPOLUUH.

Avtiypadet tnv ££060 tng map.
Mropei va mapaAndBet eav dev
BéAoupe tagvopnuevn £¢obo.

Count of URL Access Frequency

Mo kaBe eyypaodn (mpdéoPacn o€ kamoLa
oelida) ota apyela otopikou(logs) divel
£€060 <URL, 1>

MPocBETEL OAEG TIC TLUEG KL SiveL
£€€060 <URL, total count>

Reverse Web-Link Graph

Mo kaBe ouvdeopo amnod pia oeAida (source
URL) mtpog piat aAAn oeAida (target URL) Sivel
£€ob0 <target, source>

Mo kaOe kAeLbi (target) 6ivel otnv
€€060 TNV Alota amnd tig oehibdeg
Tou €xouv oUVEECO TIPOG AUTH
<target, list(source)>

Distributed Sort

Mo kaBe eyypadr Bpiokel to kKAelSi kat Sivel
£€obo <key, record>

Aivel otnv £€€060 OAa ta Leliyn
Tlou Tir)pe oav icodo.

MMivakoeg 3. leprocétepa Mapadeiypata

ENIXKOINHXH HADOOP

To Hadoop eivor éva Aoyiopikd ovorytod KOSIKO 7oV LITOOTNPIlel KoTOVEUNIEVT

enelepyooio peydiov dykov dedopévav (petabytes) kot mapéyet o viomoinon tov MapReduce.
To Hadoop Baciotnke oto Google Map Reduce framework kot to Google File System (GFS).
Eivaw éva épyo tov Apache Software Foundation mov avomtdooete kot ypnouonoleite amod
avOpdTovg amd dLho tov kOGO Kot Kupimg tnv Yahoo!.

|HADOOP DISTRIBUTED FILE SYSTEM — HDFS

To HDFS givan éva kotaveunpévo cHotnua apyeiov yo amobrkevon peydiov apyxeiov
(Wavikd peyébovg morlhamidoio tov 64Mb) mopouowo pe to Google File System(GFS).
Emtoyydver va eivon agomoto oamodnkevoviog tor  0£dOpEVOL OE TEPIGCOTEPOVS OO Eval
koppove. Ot kopPot emkovewvovv peta&d toug Yo eE1I60PPOTNCT TV SEGOUEVMV, AVILYPOON N
Hetakivnon tov dedopévav, yia vo kpatndei ynid o Adyog avtrypaeng (replication).
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To ovompa apyeiov HDFS ypnoyomotei £va kevipikd kopupo, tov name node, o omoiog
givon ko to povadikd onueio amotvyiog (single point of failure), mov kpatd tic TAnpoPopics yia
10 ov Ppioketor kdOe dedopévo oto HDFS. Av avtdg dev elvar dwabBéoipog 10te dev vIapyet
npocPaocn oto ovotnua apyeiov. Emmiéov ypnowomolel axodpa €va akdpa kOppo, tov
Secondary Namenode, o omoiog kpatd snapshots tov gakélwv tov name node kot pali pe ta
apyeio wotopikov (logs) tov name node eravagépet 1o oot apyeiov uetd and amotvyio. Ot
vrolowol kouPot ovopdlovror datanodes kot amhd amodnikedovy dedouéva.

master slave
task task
tracker tracker
) - )
MapReduce job
layer tracker

HDFS name
layer node

—

* ——
data data
node node

multi-node cluster

Tynna 2. Apyrrekpoviki Hadoop Cluster
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O MHXANIZMOX TOY MAP REDUCE

Input

Map Map Map Map Map

Shuff e
Groups by key

Reduce Reduce

Qutput
Yyfuoe 3. Myyaviepés MapReduce

O unyavioudg tov Map Reduce akolovBel to povtélo apyrtektovikng master/slave. O
KeVIpKOG Master server, jobtracker, ovalapfdver Tov OSlOpEPIGUO TOV EPYACIOV GTOLG
vrolowmovg kopPovg, slave servers — tasktrackers. O ypnotmg otéhver i map wou reduce
gpyacieg Tov otov jobtracker, o omoiog pe moltikry FIFO (First In First Out) tig otéAvel otoug
tasktrackers yio extéleon. Ou tasktrackers amlé extelodv TIC gpyaciec mov tov avabétel o
jobtracker. TIpwv amd v ékdoon 0.21 e€dv évag tasktracker amotvyyove tdte M GvtioToym
gpyacia Enpene va EKTELECTEL O TNV apyT).

Master Slave

MapReduce | jobtracker | tasktracker

HDFS namenode | datanode

IMivaxag 4. Master/Slave - MapReduce ka1 DFS
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EINIZKOITHEH THX EKTEAEXHE MIAX MAP REDUCE EPTAXIAX

Apywd 1 gicodog popdletor o€ M KOUUATLO, TOV UTOPOLV VO ENMEEEPYACTOOV TAPUAAN AL,
kéOe éva amd Ta omoia Bo whel oe Egywprot Map depyacio. Ta evotdpeca KA1 potpdlovton
otovg R Reducers pe yprion kanowg cvvaptnong katakepuatiopov (.. hash (key) mod R). H
O eKTELEOT) TOPOVGLALETOL GTO O KATM YN0 KO Ol EVEPYELEG YivovTal LE TNV EENG GEPAL:

1.

2.

3.

H Biprodnkn Map Reduce dwaond v eicodo oe M koupdria, cuvnbmg peyébovg 16-
64Mb, kot EeKva apKETE aVTiypOapa TOV TPOYPALLOTOS GTOVS KOUBOLG,.

O master node - jobtracker avaiaupdver va Bpet Tovg avevepyovg kéupoug, tasktrackers,
Ko va Tovg avobécetl pia epyacio map 1 reduce.

Edv oto xopPo, tasktracker, £xel avatebel o epyacio map tote dwfdlel 1o KOUUATL
€16000V 7OV TOVL OVTICTOWEL KOU TO OHOPPOVEL ®C KAEWI-TIU Kol TO Oivel ¢
TaPAUETPO 0TV cuvapTnon Map. Ta evoldpeso amoTeEAECUATO KPATOOVTOL GTHV LUVALL.
Me Bdon v cuvapTNoT KOTOKEPUATIGHOD TO EVOIAUESH OTOTEAEGLLOTO YPAPOVTIOL GTO
tomikd dioko (oe R pépm). O Béoeig TV amotehespdTOV GTéAVOVTOL GTOv Mmaster -
jobtracker o omoiog givar vrevOvvog va Tic dapopdcel otovg R reducers - tasktrackers.
Orav kdmotog reducer ewdomomei yo avtég tig tomobecieg dwPdaler amopaxpoopéva Ta
dedopéva amd to dioko Tov avticTtoryov mapper. Aeov dSiafdcel Olo To. dEdOUEVO TO
ta&wvopel pe Bdon to KAewdi ko opadomotel TIHEG TOV AVTIGTOLXOVV 61O 1010 KAEWi. Edv
o Ogdopéva Oev yoplve otV PUVAUN TOTE YPNOOTOIEITOL KATO0C OAyOplOuog
eEmtepkng tagvounong.

Ta ta&vounuévo evO1AUESH OTOTEAEGLOTO TEPVIOVVTAL GTNV Guvaptnon reduce yio va,
napayBel n telkn €€0dog M omola ypapeTar 6To TEAOG VO apyeiov yia v €€0d0 ™G
OLYKEKPIUEVNG SLOUEPLIOTG.

Agov Tteletdoovy OAEC Ol gpyacieg otovg tasktrackers (map wau reduce) o master -
jobtracker emotpépet kot 1 ektédeon cvveyiletat omd TOV KOSIKO TOVL YPNOTH.

Y10 kotdloyo mov £xel opiobei yio v £€odo vrdpyovv R apyeia (Eva yuo kdbe reducer).
Yuvbog avtd ypnotporolobviol cav £icodog og kamowo aAAn Map Reduce gpyocio kot dgv
ypewdletal va. ocvuyywvevtovv. Ta ovouata tov apyeiov, o aplBudc tov reducers kabog kot o
OWUEPIGHOG TNG E1GOO0V UTOPOVY VO, OPLGTOVV OO TOV XPNOTN. X& OAES TIG PACELS EKTEAEITE
dayeipion ceaipdtov Ko og mepintwon amotvyiog to Hadoop pmopei va emavekkivioel tnv
gpyacio TOV OmMETVYE GE KOMOWO GAAO KOUPO 1 VO OVOKAUWEL KOl VO GUVEXIGEL TNV EKTEAECT
(hadoop v0.21) pe pkpd overhead. To hadoop emtvyydver xodd load balancing Adym tov
ueyalov apiBpov tasktrackers.
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User
Program
(1) fork .- . .. (1) fork
(1:fork
(2) . ., (2)
assign assign
. _"map reduce
split 0 / vﬁ““}\ (6) write o;lipgt
. - >
split1 _ (4) local write e
; (3) read
split 2
split 3
output
split 4 / file 1
Input Map Intermediate files Reduce Output
files phasr (on local disks) phase files

Yynpa 4. ®aceg ektédeong puog spyasiog MapReduce

XPHZEIX TOY HADOOP

To Hadoop onfuepa eivor m mo dadedopévn viomoinon tov MapReduce ot
YPNOLOTOIEITOL V1o SOAKTIKOVS KOOV GE OPKETO TOVETIGTILO TOV KOGUOV, OAAL KOl G
HEYAAOVLS OPYOVIGHOVS avEL TO TOYKOCUO Yo TNV enelepyacia HeyGA®V 0£00UEVOV E1GOO0V.
Kémoot amd tovg opyaviopove, mov dwutnpovv clusters yuo exktéheon Hadoop epyacidv sivar:
Yahoo!, Amazon, AOL, Alibaba, Cornell University Web Lab, ETH Zurich Systems Group,
Facebook, Google, IBM, New York Times «.a.
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HADOOP

BAXIKEX ENTOAEX XPHXHX HADOOP

I'o 1o yepopd tov Hadoop dhec o1 eviodég ektelovvtal otov KeVIpko kOpuPo (master
node). Xe avtod to TuNua Tapovoldlovtat ot Pacikég eVIOAEG TOL TOAVOV VOl YPEIGTOVY Y10, THV
Aertovpyio Tov. OAeg o1 vIoAEG ekTEAOVVTAL 0TO TOV KATGAOYO £yKaTaoToong Tov Hadoop.

EvtoAn

AmotéAeopa kot oxoALa

bin/hadoop namenode -format

lvetal format to cUotnua apxsiwv. MpEmel va eKTEAEOTEL APEOWE UETA TNV
gyKatdotaon yla va apxikomotnBel to namenode. Aev mpénel va ekteleoTel
gava, ylatl Oa xabouv oAa ta dedopéva amno to file system.

bin/start-all.sh

Ekkivnon tou Hadoop oto cluster. Mpémnet va ekteAeoTel OUTWE WOTE va apxioouv
va TpEXouV OAol ol cuotatikol kdpuPol tou Hadoop (namenode, datanode,
jobtracker kau tasktracker).

bin/hadoop dfs —copyFromLocal
[source dir] [destination dir]

Avtiypadn dedopévwy amo to Tomikd cuothua apxeiwv oto HDFS. Avtlypddel to
[source dir] amo to tomikd clotnua apxeiwv oto cuotnua apxsiwv tou Hadoop
(HDFS) otov katdAoyo [destination dir].

bin/hadoop dfs —copyToLocal
[source dir] [destination dir]

Avtiypadn dedopévwy amoé to HDFS oto tomikd cuotnua apxeiwv. Avtlypddel to
[source dir] amoé to HDFS oto tomikd cUoTNa OpXELWY GTOV KATAAOYO
[destination dir].

bin/hadoop dfs -Is

MpoBoAn meplexopévwy HDFS. Mmopel va xpnotponotnBet akplpwg omwg n
€VToAN Is Twv Unix pe emumAéov MapAapeTpo To ovopa evog dpakélou tou HDFS.

bin/hadoop jar [hadoop program]
[input] [output]

EktéAeon mpoypapparog Hadoop. H evtoAn autr tpéxet to [hadoop program]
navw oto Hadoop kat xpnotuomnolel oav eicodo tov katdloyo [input] kat £€0do
Tov kataloyo [output]. Kat ot Vo kataAoyol Bpiokovtal oto HDFS.

bin/hadoop dfs —cat [path to file]

MpoBoAn apxeiwv. H evtoAn auth pmopsei va xpnotpomnotnBei yia va £xeL Kaveig
npocBacn oto TMEPLEXOUEVO EVOC apXelou Ttou Bpioketal péoa oto HDFS. Exel
i8ta Aettoupyia pe tnv evtoAn cat twv Unix.

bin/hadoop dfs —rmr [directory]

Alaypadrg evog katdAoyou amd to HDFS. H cuykekpluévn evioAn Slaypdadel tov
katdAoyo [directory] and to HDFS eite elvat adelog eite oxL.

Mivekag 5. Baowkég sevrodéc ypieng Hadoop

[TApng 0dny6s eviordv tov Hadoop Bpioketan oto Tlapdptmua B.
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QX NA TrPAYETE ENA TIPOT'PAMMA HADOOP

Av ko1 to Hadoop eivar ypaupévo oe Java, to mpoypappoto To 0moio TpEYovUE 6€ 0TO
dev mpémel kaTd avaykn va gival Kot ovtd ypappéva og Java. Mo epapuoyn Hadoop pmopei va
givon ypaupévn ektdg amd Java oe yAdooeg omwe Python 1 C++ (amd v éxdoon 0.14.1 ko
petd). 1o mopaderypo mov Bo meprypdym mo Katw Ba eENYHom TAS Vo YPAWYOLUE TO dIKO Hag
npoypapupe Word Count, og yAdooa Python, to omoio kdver ypion tov HadoopStreaming API,
Y10, VOU LOG ETLTPEYEL VO TEPVOLLE dedopéva peta&hd Tov mapper kot tov reducer kévovtog yprion
tov STDIN (standard input) kou STDOUT (standard output).

[Mpdta mpémnet va vAomocovpe TV néBodo map, n omoia Bo LETPE TIG ELPAVICELS TNG
KaOe AéENG oto ohvoro €166d0v. H map, n omoia Oo puAaybei oe Egympiotd apyeio (m.y map.py),
Oa ypaoeel Ta arotedéopato e oto STDOUT.

map.py
#1/usr/bin/env python
sys
# input comes from STDIN (standard input)
line in sys.stdin:
# remove leading and trailing whitespace
line = line.strip()
# split the line into words
words = line.split()
# increase counters
word in words:
# write the results to STDOUT (standard output);
# what we output here will be the input for the
# Reduce step, i.e. the input for reducer.py
# tab-delimited; the trivial word count is 1
'%s\t%s' % (word, 1)

Mivakog 6. Kadwkag g suvaptiong map ywe to mapadsiype WordCount g Python

Ymv ovvéyewn Oa vAomomoovpe ™ péBodo reduce, n omoia o abpoiler v kabe
eneavion g kébe Aé€nc kot Ba Topovotalel Ta tehkd amoteAéopata. H reduce, n omoio Oa
euAayBel og Eeywpiloto apyeio (m.y reduce.py), Oa maipver v gicodo g and To STDIN.
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reduce.py
#1/usr/bin/env python
operator itemgetter

sys

# maps words to their counts

word2count = {}

# input comes from STDIN

line in sys.stdin:

# remove leading and trailing whitespace
line = line.strip()
# parse the input we got from mapper.py
word, count = line.split('\t', 1)
# convert count (currently a string) to int

count = int(count)

word2count[word] = word2count.get(word, 0) + count
ValueError:

# count was not a number, so silently

# ignore/discard this line

# sort the words lexigraphically;
# this step is NOT required, we just do it so that our
# final output will look more like the official Hadoop
# word count examples
sorted_word2count = sorted(word2count.items(),
key=itemgetter(0))
# write the results to STDOUT (standard output)
word, count in sorted_word2count:
"%s\t%s'% (word, count)

IMivaxoeg 7. Kddikag g svvapnong reduce ya to rapaderypa WordCount og Python

AoV amobnkevcovpe To apyeio map.py kot reduce.py 6tov KaTdAoyo 1OV EYOVUE
gykataotiost to Hadoop, prmopovpe va SoKIUAGOVE TO TPOYPOLLLO, LLOG LE TNV EVTOAN

bin/hadoop jar contrib/streaming/hadoop-0.19.1-streaming.jar —mapper mapper.py -
reducer reducer.py -input [input directory] -output [output directory]

ITApnc 0dnyog yio to Hadoop Streaming API Bpioketar oto TTapaptnua I

QX NA TPEEZEETE ENA IPOT'PAMMA HADOOP

INo va tpé€ete éva mpdypaupa Hadoop mpénel mpdTo. Vo eYKATAGTHOETE 10, KG0GT TOV
Hadoop c¢ éva pdkelo g emthoyng cag. Eneidn oda to dedopéva £16000V TPETEL VoL Eivol GTO
HDFS mpémetl va ta avitypdyete omd T0 TOTKO GUGTNLO APYEIDV TOL AELTOVPYIKOD GO,
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[Ipdta mpénel va. Eekvioovue to Hadoop tpéyovtac, omd Tov @AKEAO TOV TO E£YKOTOCTIOOLE,
TNV EVIOAN:

bin/start-all.sh
Avtn 1 evtoln Ba Eexvioel ta Namenode, Datanode, Jobtracker kou Tasktracker.

Me v evtoAn:
bin/hadoop dfs -copyFromLocal [source dir] [destination dir]
avtrypaoete ta dedopéva e1c6d0v oto HDFS.

INo vo extelécete 10 TPdYpappa TPEEETE TNV EVIOAN:

bin/hadoop jar [program] [input] [output]
EmutAéov mapApeTpol yio TV GUYKEKPIUEVT] EKTEAEST UITOPOLV va TomofetnBovv mpv amd To
dvopo. tov mpoypdaupatog (wy. bin/hadoop jar -Dmapred.task.timeout=0 [program] [input]
[output] )
[No va petogpépete 1o amoteAéopota amd to HDFS oto tomkd cvommuo opyeiov Ttov
AELTOVPYIKOV GOG EKTEAEITE TNV EVTOAN:

bin/hadoop dfs —copyToLocal [source dir] [destination dir]

Tao amoteAéopato PUmopovv vo, TOPOLGLOGTOVV YMPIG VO OVTLYPOPOVV GTO TOMIKO GUOTNHO
apyelmv pe TNV EVIOAN:

bin/hadoop dfs —cat [dir]/*
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ITAPAPTHMA A — KQAIKAX ITAPAAEII'MATQN

KQAIKAX ITAPAAEIT'MATOX 1 - WORD COUNT

import java.io.IOException;
import java.util.*;

import org.apache.hadoop.fs.Path;
import org.apache.hadoop.io.*;
import org.apache.hadoop.mapred.*;

public class WordCount {

public static class Map extends MapReduceBase implements
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, OutputCollector<Text,
IntWritable> output, Reporter reporter) throws IOException {
String line = value.toString();
StringTokenizer tokenizer = new StringTokenizer (line);
while (tokenizer.hasMoreTokens ()) {
word.set (tokenizer.nextToken()) ;
output.collect (word, one);

}

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

public void reduce (Text key, Iterator<IntWritable> wvalues,

OutputCollector<Text, IntWritable> output, Reporter reporter) throws
IOException {

int sum = 0;

while (values.hasNext()) {

sum += values.next () .get():;
}
output.collect (key, new IntWritable (sum));

}
public static void main (String[] args) throws Exception {
JobConf conf = new JobConf (WordCount.class) ;

conf.setJobName ("wordcount") ;

conf.setOutputKeyClass (Text.class) ;
conf.setOutputValueClass (IntWritable.class);

conf.setMapperClass (Map.class) ;
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conf.setCombinerClass (Reduce.class) ;
conf.setReducerClass (Reduce.class) ;

conf.setInputFormat (TextInputFormat.class);
conf.setOutputFormat (TextOutputFormat.class) ;

FileInputFormat.setInputPaths (conf, new Path ("input")):;
FileOutputFormat.setOutputPath(conf, new Path ("output")):;

try {
JobClient.runJdob (conf) ;

} catch (Exception e) {
e.printStackTrace () ;

}

KQAIKAX ITAPAAEII'MATOX 2 — INVERTED INDEX

import java.io.IOException;
import java.util.Iterator;
import java.util.StringTokenizer;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapred.FileInputFormat;
import org.apache.hadoop.mapred.FileOutputFormat;
import org.apache.hadoop.mapred.FileSplit;
import org.apache.hadoop.mapred.JobClient;
import org.apache.hadoop.mapred.JobConf;

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

import org.apache.hadoop.mapred.OutputCollector;
import org.apache.hadoop.mapred.Reducer;

import org.apache.hadoop.mapred.Reporter;

public class InvertedIndex {

public static class InvertedIndexMapper extends MapReduceBase
implements Mapper<LongWritable, Text, Text, Text> {

private final static Text word = new Text();
private final static Text location = new Text();

public void map (LongWritable key, Text val,
OutputCollector<Text, Text> output, Reporter reporter)
throws IOException {

FileSplit fileSplit = (FileSplit)reporter.getInputSplit();
String fileName = fileSplit.getPath () .getName()
location.set (fileName) ;

Avépéag [TamadomovAog — andpapad@gmail.com

18



Hadoop

String line = val.toString();
StringTokenizer itr = new StringTokenizer (line.toLowerCase());
while (itr.hasMoreTokens()) {

word.set (itr.nextToken ()) ;

output.collect (word, location);

}

public static class InvertedIndexReducer extends MapReduceBase
implements Reducer<Text, Text, Text, Text> {

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

boolean first = true;
StringBuilder toReturn = new StringBuilder();
while (values.hasNext ()) {
if (!first)
toReturn.append (", ");
first=false;
toReturn.append (values.next () .toString());

}

output.collect (key, new Text (toReturn.toString()));

}

public static void main(String[] args) {
JobConf conf = new JobConf (InvertedIndex.class);

conf.setJobName ("InvertedIndex") ;

conf.setOutputKeyClass (Text.class) ;
conf.setOutputValueClass (Text.class) ;

FileInputFormat.addInputPath(conf, new Path ("input")):;
FileOutputFormat.setOutputPath(conf, new Path ("output")):;

conf.setMapperClass (InvertedIndexMapper.class) ;
conf.setReducerClass (InvertedIndexReducer.class) ;

try {
JobClient.runJdob (conf) ;

} catch (Exception e) {
e.printStackTrace () ;

}
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ITAPAPTHMA B - ENTOAEX XPHXHX HADOOP

ENIXKOIITXH

Oleg o1 evtorég extehovvtan amd to bin/hadoop script. Eav extelécovpe o hadoop script
Y®PIg TapapETpous PAETOLLE TNV TTEPTYPAPT OADV TOV EVIOADV.

Xpnon: hadoop [--config confdir] [COMMAND] [GENERIC_OPTIONS]
[COMMAND_OPTIONS]

Hadoop has an option parsing framework that employs parsing generic options as well as
running classes.

COMMAND_OPTION Mepypadn
--config confdir

AMGZeL To dAkeNO pe TIg puBpiosig and S{HADOOP_HOME}/conf og confdir.

ENERI PTION , , , , , .
G C_OPTIONS JuvnBLopEveg eVvIoAEG Ttou uTtootnpilovtal amno MOANEG EVIOAEG.

COMMAND

COMMAND_OPTIONS Alddopeg eVIoAEG Ttou Tieplypadovtal Lo KATw. OL evtoAég xwpilovtal oe

«Evtohég Xpriotn» Kot « EVIOAEG ALayeLlpLoTh».

I'ENIKEZX EITIAOT'EX - GENERIC OPTIONS

O1 o kato emAoyég vrootnpiCovrar amd dfsadmin, fs, fsck kot job. Ot epapuoyéc mpémet
vo, vAomotovy v demaen Tool yo va vrootnpi&ovv yevikéc emhoyéc (GenericOptions).

GENERIC_OPTION Mepypadn

-conf <configuration file> KaBopilel to apxeio pe T pubuioslg plag ebpoppuoyng.

-D <property=value> AMAZeL TNV TN pLag lBotntag (property).

-fs <local | namenode:port> KaBopilel éva namenode.

-jt <local|jobtracker:port> KaBopilel éva job tracker. Ebappodletal povo ot job.

-files <comma separated list of files> KaBopilel kamola apyeia, xwplopéva Ue KOUA, yLa Vol
avtypadouv oto cluster. Edapudletal pévo oe job.

-libjars <comma separated list of jars> KaBopilel kamola apyeia jar, XwpLopéva Pe KOUUQ,
yla va ocupnepltAndBouv oto classpath. Edapuoletal povo oe
job.

-archives <comma separated list of archives> | KaBopilel kamola cupmnieopéva apxeia, XWPLOUEVA UE KOUUQ,
yla va anocuurnieotouv. Edapuoletal povo o job.
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ENTOAEX XPHXTQN - USER COMMANDS

EvtoAég mov ypnoytomotovvtat amd 6Aovs tovg ypnoteg evoc hadoop cluster.

ARCHIVE
Anovpyia evog cvumieouévov apyeiov hadoop.
Xpnon: hadoop archive -archiveName NAME <src>* <dest>

-archiveName NAME ‘Ovopa Tou GUUTILECHEVOU apyeiou Tou Ba SnuoupynBet.
src Awadpopn o€ kamola apxeia. AOUAEVEL KAl LE KOVOVLIKEG EKDPACELG.
dest Ddkelog mou Ba anoBnkeuTel To VEo apyelo.

DISTCP
Avtrypdoet avadpopukd apyeio 1 okEAOVG.
Xpnon: hadoop distcp <srcurl> <desturl>

srcurl Source Url
desturl | Destination Url

'Fs

[Ip6écsPaocm o10 cHomua apyeiov. Oheg ol €VIOAEC TaipvoLV TOPAUETPOVS OLUOPOUES TNG
scheme://autority/path. I'io to HDFS to scheme givon hdfs, kot yio to tomikd cvotua apyeiov
givar file. To scheme xoi 7o authority dev eivon vmoypewtikd. Ot 7m0 TOAAEC €VTOAEG
oLUTEPLPEPOVTAL OTMC Kol Ol avtiotoweg evioAés ot Unix. ITAnpoeopiec yo c@dipota
ypagovton oto stderr kot n £€€0dog oto Stdout.

Xpnon: hadoop fs [GENERIC_OPTIONS] [COMMAND_OPTIONS]
Ta COMMAND_OPTIONS eivau:

CAT
Xphon: hadoop fs -cat URI [URI ..]
Avtiypaoet oto stdout ta apyeio mov kabopilovrat oo ta URIS.

. CHGRP

Xpfion: hadoop fs -chgrp [-R] GROUP URI [URI ..]

AMayn g opadag mov €xovv mpdcPacn ota apyeia. Me v mopdpetpo —R, ot aAhayég
epappoloviat avadpoptkd. O xpnotng mpémetl va eival 0 1010KTNTNG TV apyeimv 1 SUper-user.

. CHMOD
Xpfon: hadoop fs -chmod [-R] <MODE[,MODE]... | OCTALMODE> URI
[URI ..]
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Aloyn tov dikuopdtov mpoécPfacng oto apyeia. Me v moapdpetpo -R, ot oAAayég
epapuolovion avadpoutkd. O ypnotng TpEnet va ivor o 1O10KTHTNG TV apyeiwv 1| SUPer-user.

. CHOWN

Xpon: hadoop fs -chown [-R] [OWNER] [:[GROUP]] URI [URI ]

AMayn tov okt TtV apyeiov. Me v mopduetpo —-R, ot aAlayéc epapuolovton
avadpouikd. O ypnong mpénet va eivor SUPer-user.

. COPYFROMLOCAL
Xpfon: hadoop fs -copyFromLocal <localsrc> URI
[Tapopowa pe v put, pe v 010popa OTL TO SIC TPEMEL VO, VAL GTO TOTIKO GUGTNUO OPYEIMV.

. COPYTOLOCAL
Xpfon: hadoop fs -copyToLocal [-ignorecrc] [-crc] URI <localdst>
[Mapopoto pe v get, pe mv dapopd 6Tt to dst Tpémet va givorl 6To Tomikd cHOTNUA APYEIDV.

. COUNT

Xpon: hadoop fs -count [-g] <paths>

Metpd tov aplbpd tov eokélov, apyeiov kot ta bytes otig dadpouég mov kabopilovtal 6to
paths. Ot otriiec €€6d0v eivar:

DIR COUNT, FILE COUNT, CONTENT SIZE FILE NAME.

Me Vv mopaueTpo —q ot otnieg €€680v giva:

QUOTA, REMAINING QUATA, SPACE QUOTA, REMAINING SPACE QUOTA,

DIR COUNT, FILE COUNT, CONTENT SIZE, FILE NAME.

CP
Xphon: hadoop fs -cp URI [URI ..] <dest>
Avtrypoaen apyeiov omd to. URIS oto dest. T'a moAld URI to dest mpémet va sivan @dxedoc.

DU
Xphon: hadoop fs -du URI [URI ..]
[Tapovcialel To cuvolko péyebog tv apyeimv.

. DUS
Xphon: hadoop fs -dus <args>
[Tapovcialel cuvorntikd T0 péyebog TV apyeimv.

 EXPUNGE
Xphon: hadoop fs -expunge
Adglocpo Tov KoAdhov aypnotov.

iGET

Xpfon: hadoop fs -get [-ignorecrc] [-crc] <src> <localdst>
Avtiypaoen opyeiov 610 Tomkd cvotuo apyeiov. Eqv ta apyeiov arotdyovv tov éheyyo CRC
UTOPOVV VO AVTILYPOPOVV LE TNV XPNON TNG TOPOUETPOL —ignorecrc. Me Vv TopaueTpo -
crc oviypdoovtor to apyeia kot to CRCs.
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 GETMERGE

Xprfion: hadoop fs -getmerge <src> <localdst> [addnl]

OAa to apyeion 610 SIC gvomolobvtan Kot ovitypdpovior oto apyeio localdst. Me v emdoyn
addnl oto téhog Kabe apyeiov Tpootifetan o yapoktipag newline.

‘LS

‘XpAion: hadoop fs -1ls <args>

Edv to args kabopilel kdmowo apyeio m €£000¢ eivol otaTioTKG Yoo avtd 10 apyeio g e&ng
HOpONG:

permissions number of replicas userid groupid filesize
modification date modification time filename

Edv 10 args kaBopiler kbmolo @akeAo TOTE €MOTPEQETOL N AloTa pe To. apyeio oe avtd TO
eaxelo. H €€odoc eivar tng popeng:

permissions userid groupid modification date modification time
dirname

LSR
Xphon: hadoop fs -1lsr <args>
Avadpopikn Is. Tow pe v 1s —R tov Unix.

 MKDIR
Xpfon: hadoop fs -mkdir <paths>
Anovpyia eaxéiwv. Tow pe tnv mkdir —p tov Unix.

MOVEFROMLOCAL
Xphon: dfs -moveFromLocal <localsrc> <dst>
[Mapopowa pe v put, pe v 010popd 0TL T0 localsrc SaypPAPETOL LETA TV OVTLYPAPY.

 MOVETOLOCAL
Xphon: hadoop fs -moveToLocal [-crc] <src> <dst>
[Mapovoidletl to urvopa "Not implemented yet".

MV

Xphon: hadoop fs -mv URI [URI ..] <dest>

Metagopd apyeiov and ta URIS oto dest. Agv vroompilel petapopd peta&d S10QOPETIKOV
GLUCTNUATOV OpYEiDV.

PUT

Xphon: hadoop fs -put <localsrc> ... <dst>

AvTiypaoet ta apyeio omd to Tomkd oot apyeiov oto dst. Mmopei va dapdoet €i6odo amod
to stdint.y. hadoop fs -put - hdfs://nn.example.com/hadoop/hadoopfile

'RM
Xphon: hadoop fs —-rm URI [URI ..]
Awrypoen opyeiov 1 KEVOV QaKEA®V.
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RMR
Xprion: hadoop fs -rmr URI [URI ..]
Avadpopukn rm yio dtoypagn oyt KEVOV QOKEA®V.

. SETREP
Xpfon: hadoop fs -setrep [-R] <path>
AMGCer o replication factor evoc apyeiov. Me v mopduetpo -R epapudletar ovadpopukd.

STAT
Xpfon: hadoop fs -stat URI [URI ..]
Emotpéper mAnpogopiec yia ta URIS.

' TAIL

Xpon: hadoop fs -tail [-f] URI

Emotpépel 1o tedevtaio kilobyte tov apysiov oto stdout. H mapapetpog -f givar id1o pe v
evtoln ota Unix.

" TEST
Xpfon: hadoop fs -test -[ezd] URI
Emoyéc:
-e Emotpépet 0 edv To apyeio vmdpyet.
-Z Emotpépet 0 edv to apyeio eivor undevikon peyédoug.
-d Emotpépet 1 edv to apyeio eivon gdxedog oadiung 0.
' TEXT

Xpon: hadoop fs -text <src>
[Maipver cav gicodo apyeion g popeng zip 1 TextRecordInputStream kot diver v £€€0do oe
Keipevo txt.

. TOUCHZ
Xphon: hadoop fs -touchz URI [URI ..]
Anpovpyio undevikov peyéboug apyeio.

|FSCK

"EXeyyog tov cvotuatog apyeiov HDFS.

Xpnon: hadoop fsck [GENERIC_OPTIONS] <path> [-move | -delete | -openforwrite] [-files [-
blocks [-locations | -racks]]]

<path> Exkivnon tou €Aeyyou amod auto To path.

-move Metadopd Twv corrupted apyeiwv oto /lost+found
-delete Awaypadrn corrupted apxeiwv.

-openforwrite | Tunmwvel mola apyxeia eivat avolkta yla eyypadn.
-files Tumwvel ol apxeia eAéyxovtal.

-blocks Tunwvel avadopa yia ta blocks.
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-locations Tumwvel tnv TonoBeoia kaOe block.
-racks Tumwvel tv tomoAoyia tou &ilktiou yla Toug data-
nodes.

JAR
Extéleon evog apyeiov jar.
Xpnron: hadoop jar <jar> [mainClass] args...

Xpnotponoteitan yloo TV ektédeon mpoypappdtov. Emmiéov yio ektéhecn TPoypOUUdT®V TOL
ypnouonotovv to Hadoop Streaming API. T'a nepiocdtepa oyetikd pe to Hadoop Streaming
API BAéme Tapaptnpa I.

1J0B

AMenidpaon pe tig epyoociec Map Reduce.

Xpnon: hadoop job [GENERIC_OPTIONS] [-submit <job-file>] | [-status <job-id>] | [-counter
<job-id> <group-name> <counter-name>] | [-kill <job-id>] | [-events <job-id> <from-event-#>
<#-of-events>] | [-history [all] <jobOutputDir>] | [-list [all]] | [-kill-task <task-id>] | [-fail-task
<task-id>] | [-set-priority <job-id> <priority>]

-submit <job-file> TomoBétnon pLag epyaociag ylo eKTeAecn

-status <job-id> TUTIWVEL TO TOGOOTO OAOKARPWONG TWV map Kat reduce kabwg
KalL OAOUG TOUG LETPNTEG.

-counter <job-id> <group-name> TUTIWVEL TNV TLUA TOU PETPNTH.

<counter-name>

-kill <job-id> ZKOTWVEL TNV epyaoia.

-events <job-id> <from-event-#> TUTIWVEL AEMITOUEPELEG YLA TOL events Tou TN pe o jobtracker oto
<#-of-events> gupog mou Sibdetal.

-history <jobOutputDir> TUTWVEL AETTOUEPELEG YLaL TG amotuxnUeveg (failed, killed) map
-history [all] <jobOutputDir> kot reduce dlepyaociec.

Me tnv ertidoyn [all] mapouaoialovtal mAnpodopieg kat yla
TG ETUTUXN UEVEG Slepyaoieg.

-list -list mapoucLalel TIC epyacieg Tou dev £XOUV KO TEAELWOEL.

-list [all] -list all mapouoLalel OAeG TIG Epyaoieg.

-kill-task <task-id> Tepuatilel Tnv ouykekpLuévn Siepyacia. Aev cupmeplapBavetat
OTLG amotuxnpéveg mpoomndaBeleg (failed attempts).

-fail-task <task-id> Teppatilel TNV CUYKEKPLUEVN Slepyaoia. SupmeplAaUBAVETAL OTLG
anotuxnuéveg npoomnadeleg (failed attempts).

-set-priority <job-id> <priority> AN\ ayr) TNG MPOTEPALOTNTAG TNG CUYKEKPLUEVNG EpyaCiag.

OL EMLTPENMOUEVEC TLUEG Elval:
VERY_HIGH, HIGH, NORMAL,LOW, VERY_LOW
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|PIPES

Extéleon g epyaciog pe coiqveg (pipes job).

Xpnon: hadoop pipes [-conf <path>] [-jobconf <key=value>, <key=value>, ...] [-input <path>]
[-output <path>] [-jar <jar file>] [-inputformat <class>] [-map <class>] [-partitioner <class>] [-
reduce <class>] [-writer <class>] [-program <executable>] [-reduces <num>]

-conf <path> PuBuioelg yla tnv epyacia
-jobconf <key=value>, <key=value>, ... NpoaoBrikn/override puBuicewv ya thv epyaoia.
-input <path> Ddkehog eLod6Sou.
-output <path> Ddkehog §660u

-jar <jar file> ‘Ovopa tou apyeiou Jar
-inputformat <class> InputFormat class

-map <class> Java Map class
-partitioner <class> Java Partitioner

-reduce <class> Java Reduce class

-writer <class> Java RecordWriter
-program <executable> Executable URI

-reduces <num> Number of reduces

| QUEUE
Alnenidpaon Kol ELEEVIoN TANPOPOPLOV LE TV OLPE TOV EPYACIAOV.
Usage : hadoop queue [-list] | [-info <job-queue-name> [-showJobs]]

-list Mapouotdletal n Alota Pe TIC OUPEG EpYACLWY
TlouEXouV pubuLoTel oTo cuoTNA.

-info <job-queue-name> [-showlobs] | NMAnpodopleg yla TNV oupd epyaciwv.

Me tnv emthoyn -showlobs mapouaoidietal

pLo Alota Pe TNV epyaoieg 0TV CUYKEKPLUEVN oUpdL.

VERSION
Extundver v €kdoon tov hadoop.
Xpnon: hadoop version

CLASSNAME

To hadoop scriptumopei va xpnoonomei yio vo xp1oIHono|cEL 0ToLdNTOTE KAGOT).
Xpnon: hadoop CLASSNAME

Tpéyer v khdon pe 6vopo CLASSNAME.
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ENTOAEX ATAXEIPIXTQN

- ADMINISTRATION COMMANDS

EvtoAéc mov ypnoomolovvtat amd tovg dtayeptotéc voc Hadoop cluster.

BALANCER

Extéleon g diepyaciog yio e&lcoppomnon oto cluster. O dayeiptotc Umopel vo, oTapaTioEL
mv depyacio e&looppomnong pe to minkepo Ctrl-C.
Xpnon: hadoop balancer [-threshold <threshold>]

| -threshold <threshold> | KatwdAL mooootou xpnotuomnoinong tou diokou.

DAEMONLOG

Avayvoon/eypaen Tov enmédov 16Toptkod yio ke daipova.
Xpnon: hadoop daemonlog -getlevel <host:port> <name>
Xpnon: hadoop daemonlog -setlevel <host:port> <name> <level>

-getlevel <host:port> <name>

EkTUMwon tou emutédou Lotopkol Tou daipova oto <host:port>.
Eowtepikd ouvdéetal oto http://<host:port>/loglLevel?log=<name>

-setlevel <host:port> <name> <level>

Eyypaodn tou emutédou Lotopkol Tou daipova oto <host:port>.
Eowtepikd ouvdéctal oto http://<host:port>/loglLevel?log=<name>

DATANODE
Extéleon evoc HDFS datanode.

Xpnon: hadoop datanode [-rollback]

XpnoluomnotlnBetl

-rollback Enavadopa Ttou datanode oe mponyoluevn €kdoon. [Mpémel va

adol otapatiost o datanode kat StavepnBet n maAwd €kdoon tou hadoop.

| DFSADMIN

Extéleon evog HDFS dfsadmin client.

Xpnon: hadoop dfsadmin [GENERIC_OPTIONS] [-report] [-safemode enter | leave | get | wait]
[-refreshNodes] [-finalizeUpgrade] [-upgradeProgress status | details | force] [-metasave
filename] [-setQuota <quota> <dirname>...<dirname>] [-clrQuota <dirname>...<dirname>] [-

help [cmd]]

-report

Avadopd Paclkwv TANPodOPLWY KAl OTATIOTIKWYV Ylol TO oUOTNUA
apxelwv.

-safemode enter | leave | get | wait

Awaxeiplon tou Safe mode. Safe mode eival n katdotaon otnv omoia
évag Namenode:

1. 8ev béxetal evtoAég alhayr g oTo hame space.

2. 6ev avtypadel/Slaypadet blocks.

H katdotaon Safe mode evepyormoleital autopata otav évag Namenode
€KKLVEL, KOl armevepyormoleital otav To pUBULOUEVO EAAXLOTO TTOCOOTO
blocks kavomolel tn ouvbrikn tou eAdxiotou aplBuol replication. H
katdaotacn Safe mode pmopel va evepyomolnBel pe evioAr] aAAG TtOTE
OUTEVEPYOTOLELTOL LOVO LLE EVTOA).
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-refreshNodes

Zavaslopalel Toug hosts kal avavewvel to cuvolo twv Datanodes mou
pmopouv va cuvdeBolv pe tov Namenode.

-finalizeUpgrade

Tepuatiopodg avapaduiong tou HDFS. Ot Datanodes Siwaypadouv tnv
nponyoluevn ékdoan twv working directories, katL otnv cuvExeLla To 810
yivetar amd tov Namenode. Autd olokAnpwvel tnv Sladkacia
avopaduonc.

-upgradeProgress status | details
force

Katdotaon kat mAnpodopieg yia tnv dtadikaoio avaBaduiong. Mmopet
va ylvel e€avaykaopog tng Stadikaoiag va mpoxwploet.

-metasave filename

AmnoBrikevon twv Sopwv Sedouévwv Tou KevipkoU Namenode oto
<filename>. O katdAoyog kabopiletal amno tnv W6otnta hadoop.log.dir.
To <filename> Ba mepLEXEL YLa YPAUUN YLa KAOE:

1. Datanodes mou pthoUv pe tov Namenode.

2. Blocks mou mepipévouv va avtypadouv.

3. Blocks mou avtiypadovrat.

4. Blocks mou meptpévouv va dtaypadouv.

-setQuota <quota> <dirname>
...<dirname>

PUBUoN TG avaloyiog yia kaBe <dirname>. H avaloyia eival évag
peyalog oképatog (long integer) mou Balel éva 6plo otov aplBuod
OVOUATWY 0To 6£vVEPOo KATAAOYWV.

-clrQuota <dirname>...<dirname>

Awaypadrn tng avahoyiag yia kabe <dirname>.

-help [cmd]

Exktunwon BorOelag yia KaBe evtoAn.

| JOBTRACKER

Extéleon evoc kouPov o€ katdotoon jobtracker.

Xpnon: hadoop jobtracker

|NAMENODE
Extéleon tov hamenode.

Xpnon: hadoop namenode [-format] | [-upgrade] | [-rollback] | [-finalize] | [-importCheckpoint]

-format Formats namenode. Ekkwel tov namenode, tov kavel format kot tov KAEIVEL.
-upgrade Xpnolpomoteital PeTd TRV dlavoun pia véag ékdoong hadoop.
-rollback Emavadopd Tou namenode o€ mponyouuevn £€kdoan.
-finalize Ataypoadr) 6Awv Tov TPonyoU LEVWY KOTOOTACEWY TOU CUOTILATOC apXELwV.
Metd tnv xpron tg 6ev unopet va xpnotpomnownBei n —rollback.
-importCheckpoint | Avayvwon ano to fs.checkpoint.dir evog ckeckpoint kat amoBrkeuon oto tpéxwv checkpoint.

SECONDARYNAMENODE

Extéleon evog devtepebov HDFS namenode.
Xpnon: hadoop secondarynamenode [-checkpoint [force]] | [-geteditsize]

-checkpoint [force] Eyypadn evog checkpoint eav EditLog size >= fs.checkpoint.size.
Me tnv emidoyn -force e€avaykaletal n eyypadr tou checkpoint
avefaptnta amno to puéyebog Tou apxeiov aAhaywv (EditLog).

-geteditsize ExtUmwon tou pey€boug Tou apxeiou aAdaywv (EditLog).

TASKTRACKER

Extéleon evog kOpuPov oe katdotaon taskTracker.

Xpnon: hadoop tasktracker
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IMAPAPTHMA I' - HADOOP STREAMING

To Hadoop Streaming &ivat évo, epyakeio mov emttpénet TV yPNOT OTOLOVONTOTE EKTEAEGILOV

apyeiov ocav mapper f/kou reducer.

Xpfion: SHADOOP HOME/bin/hadoop jar build/hadoop-streaming.jar [options]

Options:

-input <path>

DFS input file(s) for the Map step.
Globing on <path> is supported and can have multiple -input

-output <path>

DFS output directory for the Reduce step

-mapper <cmd|JavaClassName>

The streaming command to run

-combiner <JavaClassName>

Combiner has to be a Java class

-reducer <cmd|JavaClassName>

The streaming command to run

TextInputFormat(default)|
SequenceFileAsTextInputFormat |
JavaClassName

-file <file> File/dir to be shipped in the Job jar file

-dfs <h:p>|local Optional. Override DFS configuration

-jt <h:p>|local Optional. Override JobTracker configuration
-additionalconfspec specfile Optional.

-inputformat Optional. Default Map input format: a line is a record in UTF-8.

Every line must end with an 'end of line' delimiter. The key part
ends at first TAB, the rest of the line is the value.

-outputformat Optional.
TextOutputFormat(default) |

JavaClassName

-partitioner JavaClassName Optional.
-numReduceTasks <num> Optional.
-inputreader <spec> Optional.

Custom Map input format:

-inputreader package.MyRecordReader,n=v,n=v
comma-separated name-values can be specified to

configure the InputFormat

Example:

-inputreader 'StreamXmlRecordReader,begin=<doc>,end=</doc>

-jobconf <n>=<v>

Optional. Add or override a JobConf property.

To set the number of reduce tasks (num. of output files):
-jobconf mapred.reduce.tasks=10

To change the local temp directory:
-jobconf dfs.data.dir=/tmp

Additional local temp directories with -cluster local:
-jobconf mapred.local.dir=/tmp/local
-jobconf mapred.system.dir=/tmp/system
-jobconf mapred.temp.dir=/tmp/temp

-cmdenv <n>=<v>

Optional. Pass env.var to streaming commands
To set an environment variable in a streaming command:
-cmdenv EXAMPLE_DIR=/home/example_dir/

-cacheFile fileNameURI
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-cacheArchive fileNameURI

-verbose

PRACTICAL HELP

Using the streaming system you can develop working hadoop jobs with EXTREMELY limited
knowledge of Java. At it's simplest your development task is to write two shell scripts that work
well together, let's call them shellMapper.sh and shellReducer.sh. On a machine that doesn't
even have hadoop installed you can get first drafts of these working by writing them to work in
this way:

cat someInputFile | shellMapper.sh | shellReducer.sh > someOutputFile

With streaming, Hadoop basically becomes a system for making pipes from shell-scripting work
(with some fudging) on a cluster. There's a strong logical correspondence between the unix shell
scripting environment and hadoop streaming jobs. The above example with Hadoop has
somewhat less elegant syntax, but this is what it looks like:

stream  -input /dfsInputDir/somelInputData -file shellMapper.sh -mapper
"shellMapper.sh" -file shellReducer.sh —-reducer "shellReducer.sh" -output
/dfsOutputDir/myResults

The real place the logical correspondence breaks down is that in a one machine scripting
environment shellMapper.sh and shellReducer.sh will each run as a single process and data will
flow directly from one process to the other. With Hadoop the shellMapper.sh file will be sent to
every machine on the cluster that has data chunks and each such machine will run its own chunk
through the shellMapper.sh process on each machine. The output from those scripts DOESN'T
run a reduce on each of those machines. Instead the output is sorted so that different lines from
various mapping jobs are streamed across the network to different machines (Hadoop defaults to
four machines) where the reduce(s) can be performed.

Here are practical tips for getting things working well:

* Use shell scripts rather than commands - The "-file shellMapper.sh” part isn't entirely
necessary. You can simply use a clause like "-mapper 'sed | grep | awk™ or some such but
complicated quoting is can introduce bugs. Wrapping the job in a shell script eliminates some of
these issues.

* Don't expect shebangs to work - If you're going to run other scripts from inside your shell
script, don't expect a line like #!/bin/python to work. To be certain that things will work, run the
script directly like "grep somethinginteresting | perl PERLSCRIPT | sort | uniq -c"

Avépéag [TamadomovAog — andpapad@gmail.com 30



