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(kaTtaveunpévwv) CLOTNUATWY dLAXELQLOT)G HEYAAOV OYKOV dedOUEVWV AV ATO
OUOTOLXIEG UTOAOYLOTWV» AmOTeAEL TTOOIOV AVOTNQA TEOCWTILKTG EQYATIAS KAt OAES OL
T YEC ATt TIG OTOleG XOonoLpomoinoa dedopéva, 1ées, PEATELS, TTOOTATELS 1) AEEeLs, elte
emaxQBws (0TS VTTAQPXOLVV OTO TIOWTOTUTIO 1] HETAPOAOUEVES) elte pe mapadpoaom),
éxouvv OMNAwOel KATAAANAQ KAl EVOLAKQLTA OTO KE(HEVO HE TNV KATAAANAN Qo)
KAL) OXETIKT avapooda megAapPavetat oto Tunpa twv PBALoyoadkwv avadoowv e
TIAT)ON TteQLYQadn). AvaAauPavw TANOWES, ATOUIKA KAL TIQOOWTIKA, OAEG TIG VOULKES Kol
OLOIKNTIKEG OULVEMELEG TIOL dUVATAL Vo TEOKVYPOLV OTNV TEQIMTWOT KAT& TNV OTtolx
amodetxOel, dxxQovikd, OTLT QYT AVTN 1] TUTA TNG OEV OV AVIKELDLOTL ElVaL TTQOLOV

AoyokAoTG.
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IegiAnym

Avtikeipevo g magovoag AIMAWUATIKNG €QYATlag elval 1] €YKATAOTAOT KAL 1)
Baowr) duxxetplon evog Apache Hadoop cluster e tn) xorjon tov egyaAeiov Apache Ambari

o€ meQIBAAAOV eikovikomoinong (virtualization).

‘Exovtag wg ademnpia ula ewoaywyr ot Paocwkn agxitektovikr) tov Hadoop,
TIQOXWQAUE TNV TTAQOLOLAOT) TNG AeLTOLEYIAG TV eTUEQOVS TeXVOAoYLwV tov (Hadoop
Common, Hadoop Distributed File System (HDFS), Hadoop YARN wxat Hadoop
MapReduce).

AxoAovOet évag odnyog eykatdotaong evog multi-node cluster , mapovoixlovtag

avaAvTikd ta Brjpata mov Oa akoAovOroovie.

Xrto téAog, Oa mapovolotoLV Pactcés AettovQyleg duxxelplong tov cluster kaOwg

KAL HEQLKA CLUTIEQATHUATA ATO TNV XOT)01 Tov eoyaAelov Apache Ambari.
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Abstract

The purpose of this diploma thesis is the installation and basic management of an

Apache Hadoop cluster using the Apache Ambari tool in a virtualization environment.

Starting with an introduction to the basic architecture of Hadoop, we are going to
present the operation of its individual technologies (Hadoop Common, Hadoop Distributed
File System (HDFS), Hadoop YARN and Hadoop MapReduce).

Then follows a wizard for installing a multi-node cluster, detailing the steps we

follow.

Finally, basic cluster management functions will be presented, as well as some

lessons from using the Apache Ambari tool.
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Kepararo 1: Eloaywyr) oto Hadoop

1.1 Tevika

Kata ) duidgkela twv teAevtaiowv etwv, n Bounxavia twv Big Data éxet yvwoloet
TETOLX TEQAOTIA AVODO TIOV Ol TTEQLOOOTEQEG ATIO TIC TIAYKOOHLEG TALQleC eTTEVOVOLV OAO
KQL TIEQLOOOTEQO OTNV €QELVA KAL TNV TEOOEYYLoN Tovs. Me anAd Adywx, o 0pog Big Data
rteQLAaPAVeL T dlaX elLOT) TTOAD pHeEYAAWY OYKwWV 0edOEVWY, TNV emeeQyaoia Toug He
EVvav XQOVIKA ATIOTEAECUATIKO TQOTIO Kol TNV amodnkevon tovg o pHalikr) kAlpaka.
Qot6o0, 10 aAnOwod kivntEo Tlow AMO TIC HEYAAEG ETEVOVOEIS TWV ETALQLWV OTO
OLYKEKQLUEVO TOpéa dev elvatl HOVo 1) CVAAOYN TV dedOUéVWV aAAX 1) avAaAvoTr) kat N

ATOoad1|VIOT] TOUG.

To Hadoop yvawpioe tepdotia emitvxia ta teAevtaia d0o Xpovia kat mAéov etvat
adlapupoBnmTa 1o Mo Kavtd Bépa Twv Nuegwv pac. Ta meonyovueva xodvia 0Aot
HAovoav YU avTo, eV Twoa OAoL kKataTiidvovtatl pe avtd. Megwol Bolokovtat otn ¢pdorn
MG EYKATAOTAOTNG KAL TNG AVATITUENG KAl AAAOL 0T MEWTA OTAdIx LAOTIOMONG KAt
nipooopolwons. Kat puowa aAAot to xENOWOTIOOLYV 101N YiX TNV AVTLHETWOTLON

TIOAY LATIKWV Kol SLOeTAVTWY, HEXOL TTOOTYOVHEVWG, ETILXELQTHUATIKWV TTIOOPBAT|UATWV.

INueQn, XONOLUOTIOLELTAL €VQEWS OTIC TEQLOOOTEQES [lopnxavies, OTws oTnV
owovopia, ota péoa evnuéewong kat Puxaywylag, and KuBEQVIOELS, OTNV VYELOVOULKT)
nteplOaAym), otic vnneeoiec TANEOPOELWYV, OTO ALAVIKO EUTTOQLO KaL & AAAeC Blopmnxavieg
ue peyadec anautnoelg dedopévwv. Elvalr oxeduxopévo yux v emeeoyaoia TOAD

HeyaAov 0ykov dedopévwv amo terabytes oe petabytes kat akoun peyaAvtegwv.

To Hadoop etvar n kivnmowx dvvaun miow and v avamtuén g Blopnxaviog
twv Big Data kat xwoic apdpiBolia etvar to “biggest thing” avtr] ) otryun aAdalovtag
OWIK& TOV TEOTIO HE TOV OTMOI0 Ol ETXEQNOELS amobnkevovy, emefepoyalovtal Kat

avaAvovv dedopéva [1].
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1.2 Iotoouwcr) avadooun

To 2002 ot Doug Cutting kat Mike Cafarella éptiaav pla unxavny avalrtnong
avorxtoL kwdka, to Nutch. H déa epmvevotnie amo v dx déa ov dnuoveynoe )
unxavr avalnmmong Google xat Pacilotav oty amobnkevon kat emeleQyaoio
OEDOUEVWV UE €V KATAVEUTNHEVO KAL OUTOHATOTIOMHEVO TEOTIO £TOL WOTE OXETIKA
amoteAéopata avalrnong otov L.oTo va emotoéPovat yonyopoteoa. To 2006 o Cutting
evtaooetat ot Yahoo, maigvovtag pall tov 1o éoyo Nutch kat odnywvtag otnv
QATOOTIAOT] TOV TUNHATOS KATAVEUNUEVOL LTOAOYLOHOU Kat emefeQyaoiag pe Tnv
ovopaoia Hadoop to 2008. H ovopaoia mponABe amod éva mayvidi-eAépavta Tov Yo tov
Cutting. Ovowaotika, to Hadoop ntav 1 anogpowx tng mpoomabetac ano to Yahoo va
AVTIHLETWTOEL TO TMEOPBANUA TwWV VTEQOYKWVY OLVOAwWV dedopévwy, omaloviag ta o€
HIKQOTEQX KOUUATIX T oTtotar Oax pmmogovoay va vplotavtal TaQdAANATN emeEepyaoia.
Yr)ueoa, TO MAALOL0 KAl TO OLKOOVOTNHUA TV TeXVOAOYIwV Tov Hadoop duaxepiCovtat kat
ovvTneovvTaL atd To un kepdookomkd Apache Software Foundation (ASF) kat pia dteOvr)

KOLVOTNTA TIOOYQAHUATIOTWYV [2].

Ewova 1 : Iotopixn Avadpoun

1.3 OgLopog

To Hadoop eivat éva mpoypappatiotiko mAaiolo avorxtov kwdika (open-source
software framework), yoaupévo oe Java, yia Vv katavepnuévn amobrkevorn kat
emefeQyaoia MOAV peyAAwV OLVOAwWV, dopnUévwy Kal adopnTwv, dedoUévwy o
ovotddeg vmoAoyotwv (clusters) pe T XONON ATMAOV HOVTEAWV TQOYQAUUXTIOHOUV.
[Tapéxer emextaowun (scalable) kot aiomiotn palkr) amoOnkevorn yux kabe eldog
OedOUEVWVY, TEQAOTIA ETEEEQYAOTIKI] LOXV KAL TNV KAVOTTA VA XEQLOTEL ELKOVIKA
QATIEQLOQLOTEC OLVTQEXOVOEG eQyaoieg [3].
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1.4 Xxedixopog

Ze avtiBeon pe ta mtagadooaka cvotpata, 1o Hadoop emitoémel oe moAAamAEg
avaAvtiég povadeg egyaoiag (multiple types of analytic workloads) va éxovv mpoofaon
ota O, dounpeéva kat adounta, dedopéva, TNV O xoovikn otryur). OAeg ot povadeg
tov  Hadoop éxovv oxeduaotel pe tn OepeAiodn magadoxn OtL oL amotvxiec LAKOV
(hardware failures) etvat ovxvég kat Oa mEémeL avTOpATA VA avTipeTwTiCovTal amd To
nAalolo Aoylwouwov (framework). ‘Etoy, avtl va magéxetat vpnAr duxOeopudtnra and
T0 VAWO, 1 BPALONKN and uévn g eivat oxedxopévn va evromiCet kat va xewplletat
TUXOV amotvyieg oe emimedo ePpaguoyrnc, mMEoohépovtag £tot LYMANG dxBeopuoTnTag
LTNEETLES TMAVW aTtd éva oVUMAeyHa VTIoAoyLotwV (cluster), kaOévag amd tovg omoiovg

elvat emipemng o€ amotuyieg [4].

Ewxova 2 : AAAnAemnidpacn tov Hadoop

1.5 Aertovpyia

To Hadoop elvatl oxedaopévo va Aettovgyel tavtoxoova oe éva ueyaAo aglouo
KOUPwV, oL de potpalovtal Pviun 1) dlokoug.

‘Etol, vy v amoBnkevon twv dedopévwy, ta agxela xwollovtal oe peydAa
tepdxx  (blocks) wat dwavépovtar oe MOAAamAOUS KOUPBOLS €VOG CLUUTAEYUATOS
vrtoAoylotwy, pe to Hadoop va magakoAovOet tov tortoOetovvtal ta dedopéva. Av évag
koppPoc Pyet extog ovvdeong 1 vmootel PAAPN Ta dedopéva mov Pelokovrat
amoOnkevpéva oe aLTOV UTOQOVV va eTavakTNOoUV amd KATO AAAO YVWOTo, KAAS

avttyoado, anopevyovtag, £tot, Tlava opaApata VAo [5].
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EmumAéov, yux v emeeoyaoia twv dedopévwv, to Hadoop petadéper otovg
koppouvs JAR apxela (Java Archive files), pe Paon ta dedopéva mov yxonlouvv
enefepyaoiag, étol wote va ta emefepyalovial MAQAAANAa. Avt 1 TQEOCEYYyLon
expeTaAdeveTal v TomkoTNTA Twv dedopévwy (data locality) — ot kopPot xewpiCovtat
HOVO Ta dedopéva ota omolar €Xouvv mEOPaon — Yk vo emteéel 0To OUVOAO TWV
dedopévwy va LTOOTEL TIO YEIYOQN Kal amoteAsopatikn) enefepyaoia an’ ot Oa
HTT0QOV0E O¢€ Hix IO CLUPATIKT] AQXLITEKTOVIKY PacIlOpevn) O€ éva TaQAAANAo cvoTnua
apxelwv (Parallel File System, PFS), 6rtov vrtoAoyiopot kat dedopéva diavépovtal Héow
vymATc taxvTag diktvwong (high-speed networking).

Apyxtektovikd, o Adyog mov to Hadoop pmoget vae acxoAnOel pe moAAG dedopéva
Tavtoxeova eivat emeldn ta dxpolpdlel 0Tovg dixPpopovg ko Bovs. Kato Adyog mov eivat
oe 0éomn va (ntdel TOAVTIAOKES VTTOAOYIOTIKEG €QWTNOELS etval YTl €xet OAoLS avTovg

TOUG €MEEEQYAOTES TWV KOUPWV, V& egyAlovTat TAQAAANAa TROCcdedeEVOL eTA&D TOVC.

1.6 Baowod mAaiolo

Ewxova 3 : Baoiko [TAaioto Tov Hadoop
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O mvorvacg tov Apache Hadoop amoteAeital ano tig e€Ng T€00EQIS TEXVOAOYLES :

e Hadoop Common : AmoteAeltar amd Java PiPAoOnkes xat PondOntkd
TIOOYQALHATO TTOV ATIALTOVVTAL YLK TI AELTOVQYIX TV VTTOAOITIWV TUTUATWYV TOV
Hadoop.

* Hadoop Distributed File System (HDFS) : Eva kataveunuévo cvotnua agxeiwv
o¢ Java mov Tapéx et kAlpakwotun (scalable) kot a&omiotn amodrkevon dedopévwy
Kkat VYMATIC amtddoong EooPacn oe dedOUEVA ePAQUOYNG.

e Hadoop YARN (Yet Another Resource Negotiator) : Mia mAatpooua yix
dlxxelplon  Twv  MOEWV — TOU  OUVUMAEYHATOS — VMOAOYLOTWV KAl TO
XOOVOTIQOYQAHHUATIOUO TWV EQYRTLWIV TOL XONOTT).

e Hadoop MapReduce : Eva mpoyoapuatiotikd povtéAo, Pactopévo oto YARN,

Yot TNV MAQAAANAT emeepyaoia peydAwv ovvoAwv dedopévwv.

1.7 Agxttextovikn

To Baowo mAaiowo Tov Hadoop, 6Ttwe avadépOnie mponyovpévwe, megtAaupPavet
10 Hadoop Common maxéto, to omolo magéxet 10 oLOTNHA AQXEIWV KAl TO OTQWUX
adaigeong Tov Aertovykov cvotruatog (OS abstraction layer). Xe avtd megiéxoval ot
artapaltnteg APl diemtadéc (povtives, MOWTOKOAAX KAl eQYaAeia) Y TV avAamTuEn
AOYLOULKOV KAt EPaguoywV, kKat o artatrtovpeva JAR agyelo kat scripts yix tnv ekkivnon
tov Hadoop.

To Hadoop megidapBavet, emiong, puia MapReduce unxoavr] (eite MapReduce/MR1,
elte YARN/MR2) kot éva ovomnua agxelwv oe emimedo xonotn mov doxewpiletal Toug
TOEOLGS aToO1KeLOTG 08 VA0 To oVvuTAeypa. T poonToOTNTA Avapeoa oe TAATPOQUES
Linux, FreeBSD, Mac OS/X, Solaris kat Windows — kat evkoAlx eykatdotaong, Ta dvo avta
Paoka cvotatika elval yoappéva og Java Kol anattovv Hovo XaunAov k0otouvg LALKO
(commodity hardware) [6].

To Hadoop xonowuomoiel master/slave aQxITeKTOVIKY] TOOO YL KATOVEUTUEVT
amoO1KkevOT), 600 KAl Yix KATAVEUNHUEVO VTTIOAOYLOMO. ‘Eva pikd ovumAeypa Hadoop
nteotAapPavet éva kvplo kOppBo (master) kat mMOAAaTAOUG KOUPoVG-eoyateg (slaves). O
KVOLOG kO Pog amoteAeitat anod JobTracker, TaskTracker, NameNode kot DataNode. Evag

KOUPoc-eQydtnc doa 1000 ws DataNode 000 kat wg TaskTracker (Ewova 4).
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Ewxova 4: Apxitextovikn Hadoop
1.7.1 Hadoop Cluster

AOyw g e€apetik mapaAAnAomomoung GpvoNg ToL VTTOAOYLOTIKOV HOVTEAOL
MapReduce, ta peydda ovpmAéypata  vmoAoylotwv  yivovtalr  eukoAdTeQa
expeTaAAevopa yiax Vv emitevEn vPnAdteong amodoonc otnv epaguoyn. £Ig ek TovToU,
oe ¢éva Data-intensive Computing (DC) oOunmAeyupa, n dvvauikr) wkaBe xouppov
HEUOVWHEVA ELVAL ALYOTEQO OTJUAVTIKY] ATIO TN CUVOALKT] IKAVOTNTA TOUG Yot KALUAKWOT)
Tov aQlOuUoV TV KOUPwv oto cOuTAeypa. Me PBdon avt] tm Gurocodia, ta DC
OLOTNHATA, TIOL elvat oxedlaopéva va TeéXovv vToAoyloTikd mAalow OTwe Tto Hadoop,
€XOUV KATAOKELAOTEL PE TIC akOAoLVOeg TeXVOAOYieS XAUNAOD KOOTOVG: €MEEEQYAOTEG
x86, diktva Ethernet kau Serial ATA (SATA) oxAnpgovg diokovsg. Omowdrmote AAAn
eriidoyn texvoloyiag avéavel 0 avd KOUBO KOOTOS TOU OUUTAEYUATOS KAl TeAucd
megopllel  Tov  aQlOpud Twv  KOUPWV  TOL  UTOQOVV VA ayoQaOTOUV KAl Vo
XOonotpomomnOovv, OIKOVOULKA.

Le éva TETOL0 OVUTAEYUA, 1) CUVOALKT] AtOO00T TOL CLOTIHATOG KabopilleTat amo
10 €0P0G Cwvng amoOnkevone. Kabe Map 11 Reduce egyaoia moémet va éxel emaiég
dnBéopo evpog Lwvne amoONKkeLOTS Y VA OAOKATQWOEL ATIOTEAEOUATIKA TO €QYO TNG
oe éva 0edopévo koOuPo vmoAoywopov. H amnattnon avt) éxet odnynoer oe

QQXLTEKTOVIKT] OULUTAEYHATOS KATA TNV oTola oL Torkol dlokoL O0Tovg KOpBovg
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VTTOAOYLOHOU XONOLHOTIOLOVVTAL WG HEQOG EVOS KATAVEUTUEVOL CLOTHATOS AQXELWV Yl
Vv anoOrikevon twv blocks. T'ia va expetaddevtel amotedeopatikd To e0VEOg LWVNG TV
toTukwv dlokwv, to Hadoop emixegel va avabéoel tig egyaotieg otovg kOUPoug eketvoug
oTtov elvat amoOnkevpeva Ta dedopEVa ELOODOV TG EKACTOTE EQYATLAC.

‘Eva mapaderypa apXLtektovikrg evog ovuniAéyuatoc Hadoop oe éva eviaio oadt
(rack) dpaivetar omnv Ewkéva 5, 0mov kdOe kopupog vmoAoylopov etvatl eEOTALOUEVOC e
évav 1) TeELOCOTEQOVGS dloKOLS KL oL kouPoL dixovvdéovtal oe £va diktvo Ethernet. Eva
0APL elvat mMOAvVO va etvat dlxovvOedeéVO e évav evialo, VYNANG amtddoong dlakdTTn
Ethernet, mov mpoodépet TANPec evpoc Cavng HeTalV OAwV TV KOUPwWV evtog TOL
oadov. Kabe padt ot ovvéxela ovvdéetal pe ta vTOAOLTIa QAPLX HEOW MG LEQaEXLAG
duakomtwv Ethernet, pe moAv pikpdteo, Opws, 0o Cwvng peTald Twv padPLwv, Adyw
TOL KOOTOVG KAL TWV TEQLOQLOUWV KaAwdlwong. Evw, kaOe kopPog pmopel va emikotvwvet
pe omtolovdnTtote AAAO kKOpPBO (0TO O10 1) o€ dDAPOEETIKO QAPL), VTIAQX EL TTOAD HEYAAVTEQO

dxOéaipo evog Cwvng péoa oe éva pddL amd 6, avapeoa ota gada [7].

Ewxova 5 : Apxitextovikn ZvuntAéyuatoc Hadoop

To Hadoop anattet Java Runtime Environment (JRE) 1.6 1] kamowx vedtepn éxdoon.
Ta tvnmomompéva oevagx (scripts) exxivnong kat teguatiopov amattovv ula SSH

ovvdeon (Secure Shell) petald twv KOUPWV TOL CUUTIAEYLATOG.
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1.7.2 HDFS

To Hadoop Distributed System File etvar éva kApoaxwowo kat a&lomioTto
Katavepnuévo ovotnua anodrkevong mov cvvabpoilel v pvrun kabe koppov evog
oVUTIAéyHaTog vTtoAoyotwy oe éva evialo ovotnua apxelwv. To HDFS amoOnievet
HeHOVWUEVO apXelor 0 peyaAa Tepdxla, TETLXALVOVTAG €TOL TNV ATMOTEAETHATIKT)
amoO1KeLOT TMOAV peYAAwV Kaly/1) MTOALVAQOUWY aQxelwv o TTOAAEG unxavég kat Tnv
TIAQAAANAT TEOOPAOT) O& HEHOVWHEVA KOUUATIX OedOUEVWY, XWEIS va xoelaletat va
avayvwotel 0AOKANQ0 To aQyelo ot pvrun evog kat povo vroAoyotr). H aomiotia tov
ETUTVYXAVETAL HE TNV avityoadr) twv Oedopévwv oe MOAAOVUS KAl dXPOQETIKOVG
koppoug, pe kaOe TepdyxLo dedopévwv va amobnkevetatl oe TovAaxLoToV tEels. Eav évag
KOUBOG amoTtOXeL YIx KATIOLO0 AGYO, Tt dedopeva magaévouv dBeéopua kat éva eTUTAEOV
avtiyoado twv Tepaxlwv mov katéxel umogel va dnuiovpynOel oe dAAo koupo yx tnv
neootacio anévavtl oe peAdovtcég anotvyieg [8].

To HDFS awxoAovOei v apxttektovikny Master/Slave. AmoteAeitar amo éva
NameNode (master) xat moAAovg DataNodes (slaves). O xwoog amoOrjkevong pmoget va
Poloketal oe eTeQOYEVI) AELTOVQYIKA CLOTIUATA KAL elval eviaiog yiax OA0 To oOUTAe Yo
vrtoAoytotwv. Ot meAdteg (clients) pmogovv va Boovv Tic Tomobeoiec Twv Tepaxiwy Kat

va TEooTteEAaVoLY ta dedopéva amevOelag.

Ewcova 6 : Apxitextovikn) HDFS
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ZuvoAwa, 1o HDES eEaodaAiCer dwBeoyotnta (availability) wxat vnAng
amodoong meooPaocn (high throughput access) ota dedopéva. Ilagéxet yvwotomoinon
tortofeoiag (location awareness): To Ovopa TOL EAPOL (TOL dLAKOTITN dKTVOL
axpBéotepa) 0mov Poloketal kaOe KOUPOG, Yix TOV ATOTEAETUATIKO TTEOYQAUUATIONO
Twv eoyaowwv. PoovtiCet yix ta avtiypadpa (replication) xkat tnv tomkotTnTA TWV
dedopévwv (data locality), evad tapéxet avoxn oe opaApata (fault tolerance) kot dixOétet
TNV KavoTNTa v eEVTNEETEL €va HeYAAO oUVOAO amo TeAdtes. Xonolomnoteltal oav

eloodog dedopévawy kat ££0dog amoteAeopuatwy ano to MapReduce.

1.7.3 MapReduce

[Tavw ano to ovotnua agxelwv éoxetat 1 MapReduce pnxavn, 1n omola etvat
vrtevOLVN Y TN dxxelplon Twv epyaotwv. Onws Gaitvetarotnv Eucova 7, 1o oXedlxotiko
HOVTEAO YUow amd tnv vAomoinon tov MapReduce akoAovOel v aQXLTEKTOVIKT)
Master/Slave, 6mtov oL epaguoyéc meAdtn avabétovv tic MapReduce epoyaoieg Toug oto
JobTracker (Master) kat avtdg pe T oepd Tov TIg powdlet otovg TaskTrackers (Slaves),

TIOL TEEXOLV OTOVS KOUBOVG TOL CUUTAEYHUATOC.

Ewova 7 : Apxitextovikn MapReduce
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To Hadoop PeAtwotomolel avtoépata v ektédeon twv  MapReduce
TOOYQAUUATWY, kKabwg o0& eva ovotnua agxelwv pe emtyvwon 0éomng (location-aware
tilesystem), 6Ttwe o HDFS, o JobTracker yvwoilet oot kopPoL meQLeéxovv tor 0edOpEVQ,
kaOwe kal Mmool anod avtovg Pelokovtal oe kovtvny anootaon. Etol, moowOel tnv
eoyaota otovg dixBéopovg TaskTrackers mpoomaBwvTag va TNV KQATNOEL OO0 TILO KOVTX
vivetar ota dedouéva. Eav o wouPog omov Peiokovrat ta dedouéva elvar mom
KATEWANUUEVOS, Olvetal TEOTEQAOTNTA OTOVG KOVTLVOTEQOLS kouPovs. Eav  €vag
TaskTracker amotvxeLn) ekmvevoel, 1 egyaota emavamnpoyoaupatiCetat O TaskTracker oe
kaOe koupo dnuoveyel amnd éva Eexwototod Java Virtual Machine (JVM) v va exteAéoet
MV eQyaoia, pe okomd va amopevxOel 1 anotvxia Tov dov tov TaskTracker edv n
toéxovoa epyaoia odnyrnoetoe opaAua to JVM. KaOe TaskTracker emtikovawvel meplodka
e to JobTracker péow evog heartbeat pnvopatog yix va avadéger v mEO0d0
dlekmepaiwong tne eoyaoiag kot va (ntoel mpooOetec eoyaoiec Odtav Poloketal oe
TteQlodo adpavelag.

To MapReduce etvat n kapdid tov Hadoop. Etvat to povtéAo meoyQappuatiopon
niov eruténet oto Hadoop ) palikr| eméktaot) oe ekatovtades 1) xIALAdeG servers o€ éva
OUUTIAEYHUX  VTIOAOYIOT@WV KAt dnpoveynonke He OkOmO TNV EVUKOAN avATTLEN
epaguoywv mov emeEepydlovtal Yo Yooa, MAQAAANAQ Kal KatavepnUéva TeQAOTLEG
TIOOOTNTEG DEDOUEVWY, Ue Evav allOTIOTO Kal avekTiko o€ BAaPeg toomo. To MapReduce
omael peydAa meoPArjpata emeleQyaoiag dedopEVWY oe TOAAATIAG oTtddia, dNAadT) oe
mx oepd and Map kat Reduce Pripata, omov to kabéva éxer Cevydowr key/value
(kAewdov/Tyung) yix eloodo kat €£0d0 kat pmogel va ekteAeotel v O otryun

(MaAAANAx) o€ TTOAAOUG LTTOAOYLOTEC.
Yrto MapReduce povtéAo, o vmoAoyiopde xwolletat ota axkdAovOa turpata [9]:

* Input Reader

O avayvwotng eoddov xweiCet tnv elocodo oe katdAAnAov peyéBoug «splits»
(koppatix ovvOwe 64-128 MB) kat to povtéAo exxwoet éva split oe kaBe ovvagrnon Map.
O avayvwotng eicodov daxPdlel dedouéva and kdmowo otabepd Héoo amodnkevong
(OTwg éva Kataveunuévo ovoTNUa apxeiwv) kat dnuoveoyel Cevyn key/value. I
naQAdetyua, Oa dlaPdoet Eva PAakeAo YeHATO pe agxela KeHévVou kat Oa emiotoéet kdOe

TEOTAON WG éva EEXWELOTO aQXELO.
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* Map Function

H ovvdptnon Map Aaupdvet piax oepd anod Cevyn key/value, emefepydletal to
KaOeéva amd avta Kat mtagadyeL Undevika 1) meploodtepa Cevyn e£6dov key/value. Ou tvTtot
€L0OdOL Kat e£E6dOL NG Map umopel va etvat (kat ouxva etvat) dxdpopetikol peTaEL TovG.

Edv n epaguoyn kdvel katapétonon AéEewv, 11 ovvagtnon Map Oa omdoet tnv
neotaon oe Aéfelg kat Oa edyel éva Cevyog key/value yux kdOe AéEn. K&Oe Cevyog
e£0d0ov Oa meptéxet wg key ) AéEn kat wge value Tov aplOuo6 Twv epdavioewv avtig g

A€ENG otV mEoTaon.

e Partition Function

Ka&Oe ¢€odoc tng ovvagtnone Map katavéuetal oe éva ovykekQévo reducer
(kOpPog Omov Oa exteAeotel 11 ovvaptnorn Reduce) amd 1t ovvaptnon Partition g
epaguoyng, yux Aoyovg Opvpuatonoimong. H ovvagtnon Partition déxetat to kAedl kot
ToV aQLOUO twv reducers kat emtilotoédet To deiktn (index) Tov emOvunTov reducer.

Meta&0 tov Map kat tov Reduce Brjpatog, ta dedopéva avaxatevovtat (shuffle) —
avtaAddoooviat HeTald Twv KOUPBwV Kal TAQAAANAa tafvopovvialr — yix va

petakivnBovv ano to Map koupo, 6rov mapdxOnkav, otov koppo Reduce.

¢ Comparison Function

H eioodog yix k&Oe Reduce toafiétar amd to unxdvnua onov étpe&e 1 Map rau

taévopeltal e tn xororn g ovvdotnone Comparison g ePpagpoync.

¢ Reduce Function

To povtéAo kadel pe ta&vounuévn oepd tn cvvaptnon Reduce g epagpoync,
uia pood yix kxOe povadwkod key. H Reduce pmopel va emtavaxAnOel avadoopka péoa
amd ta values mov oxetiCovtat pe avtd to key kat mapdyet undév 1] meplooodtepeg e£0d0LG.

L to mEONYOUHEVO TTARAdeLYHa, N ovvagtnon Reduce maipvet ta values eloodov, ta

ovvoiCet Kot dnpovEyel pia eviaia £€£0d0 TG AéENG kat Tov TeAkov abpoiopatoc.

* Qutput Writer
O ovyyoadéag e£6dov eyyoddet tnv é£0do amtd tn Reduce oto HDFS

11
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Ewcova 8 : Tunuata MapReduce
1.7.4 YARN

1 2n yevia tov Hadoop, to MapReduce éxeL vrootel pia mAnen avapogdpwon kat
AéoV dlapoppwvetal oe avto mov avadépetatl ws MapReduce 2.0 (MRv2) 11 YARN.

H Baowr) wéa miow antd to YARN etvat va pogaotovv oL dvo kvpLeg AettovQyieg
tov JobTracker, diayelplon mMOQWV KL XQOVOTIQOYQAUUATIOHOG/eTtomTElR, 08 EEXWOLOTEG
OVTOTITEC, XONOIHOTIOLWVTAS £vav evialo ResourceManager kat évav ApplicationMaster
ava epaguoyn [10].

O ResourceManager kat o NodeManager dltpoQp@vouv 10 vVEO OVOTNUA YIX TN
duxxeloon Twv edpagpoywv pe éva kataveunpévo toomo. O ResourceManager eivat n
amoOALTI] aQX] TOL dLALTNTEVEL TOU TOQOLS HETALD OAWV TwWV EPAQUOYWV TOU
ovomuatos. O ApplicationMaster eivar pla  €dwr] ovtoTNTAd  AOYLOUIKOU  TTOU
duxmparypatevetal mOQovg amd To ResourceManager kot ovvepydletat He TOULG
NodeManagers yix tnv ektéAeon kat TV mTAQAKOAOVONON TWV CLOTATIKOV TWV
EQYATLV.

O ResourceManager éxet éva Scheduler, o omolog etvar vmevOvvog vy Vv
KATOVOUT] TV TTOQWV OTIS dLAPOoQES ePAQIOYES TTOL TEEXOLV OTO CUUTIAEY A, oVUPWVA
HE  TEQLOQLOMOVG OGS  XWENTIKOTNTA  0LEAG  Kat oo xonotwv. O

X0OVOTIROYQAHUATIONOG YiveTal pe PAor T amattr)oels k&kOe ePpagroyT)s Yo TOQOUG.

12
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Ewova 9 : Apxitextovik) YARN

KaOe ApplicationMaster éxet v evBovn yix ) dATEAYUATELOT KATAAANAWY
doxelwv (Container) mopwv attd to Scheduler, mapakoAovOwvTag TV kKaTdoTaon TOUS KAt
TNV TTEO0O TOLG.

O NodeManager eivat o ava-pnxavr) okA&pog, o omolog etvat vtevOLVOG Y TNV
dpopoAoynon twv Containers Twv ePAQUOYWV, TARAKOAOLOWVTAS TH XOTON TWV TTOQWV
tovg (CPU, pvrun, diloko, diktvo) kat avadégovtag v oto ResourceManager.

To YARN evioxvet éva oOpumAeypoa vtoAoYLopoU pe tovg akoAovBoug TEOmovG:

¢ [ToAvuetoxwotnta (Multi-tenancy)

Emtoémel oe moAAamAEG unxavég mpooPaong (eite open-source 1) WIOKTNTES) V&
xonotporoovv to Hadoop wg to kowwd meotvmo yx batch, diaxdoaotikés kat
TIOAY LATLKOV XQOVOU UTXAVES TTIOU UTTOQOVV Vat €XOUV TTROOPBAOT] TALTOXQOVA OTO

(010 OUVOAO dDEdOUEVWV.

* Xonowomnoinon tov ovunAéyuatoc (Cluster Utilization)
H dvvapikn katavoun) twv méQwV TOL CUUTAEYUATOS BEATIWOVEL TN XOTOLHOTIOMOoT
EVaVTL TV TEPLOTOTEQO oTaTikwV MapReduce kavovwv mov xoNOLHOTIOLOVVTAL O€

naAadtepeg ekdooels tov Hadoop.
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* Emexktaoudtnta (Scalability)

H ene€eoyaotikn) 1oX0s Twv kévipwv dedopévwv ovvexilel va emekTelveTal pe
taxelg pvOpove. O ResourceManager tov YARN emkevtowveTtal amokAeloTKA
OTOV TIQOYQAMHUATIOHO KAl KQAT& QUOUO 000 TO OVUTIAEYHa eTtEKTELVETAL O€

XWAL&deg kOUPBOLS oL dlxxelpilovtal petabytes dedopévwv.

* YvuPatotnta (Compatibility)

To YARN dwatnoet tnv API ovpBatdtnta pe v poryovuevn ékdoot) tov Hadoop.
Avtd onuatvel otL vpotdpeves MapReduce epaguoyéc umogovv va TéEovv To
YARN xwolc kapia avaotdtwor) oTig dlegyaoieg mov 1o1 AettovQyovv.

To YARN elvar 11 mooumoOeon ywix to emxeonuatikd Hadoop kar mapéxet
dlaxelplon MOV Kol plx KeEVTIQKY TAATPOQUA OTOL TIROOPEQOVTAL OLVETIE(S
eoyaotes, aopddeix kat eoyadelor duxxelpong dedopévwv o oLUTIAEyuata
Hadoop. Emextetver emiong tn dOvaun tov Hadoop oe maAiéc kat véeg texvoAoyieg
Tiov PolokovTal Héoa 0To KEVTEO DEDOUEVWY, WOTE VA UTIOQOVV V& eTtwdeAnOo0V
amo TAEVQEAC KOOTOUG, YOOUMIKNG KAlpakag amoOnkevong kal eneeQyaotiag.

Etvat to péAAov tov Hadoop.

1.8 To Owoovotnua

O 06poc Hadoop dev avadégetar povo oto Pactkd mMAIO0 Tov TteQryQdadnke
TIAQATIAVW, AAAX KAL 0TO OLKOOVOTNUA 1) CVAAOYN eTUTIQO00ETWV TAKETWY AOYLOULKOV
TIOL UTOEOVLV va eykataotadovv magdAAnAa pe to Hadoop 1 otmv kopuvdn tov. Ta
eoyaleia avtd pmogovv va tafivounBovv ce Hadoop Data Services (Ymmoeotec
Aedopévwv) kat oe Hadoop Operational Services (Aettovpyucég Ymnpeotieg) pe Baon v
AeltovQyKOTNTA TOL TTEOTPEQoLV [11].

Hadoop Data Services eivat ta egyadeio ekelva mOv €MITEEMOVV OTOVG XONOTEG VX

xewtlovtat kat va emeEegyalovtat dedopéva evkoAdTEQ. MeQkd amo avtd etva:

* Apache Hive

To Hive etvat vrtodour) amobrkng dedopévawv, xtiopévn otnv kooudPr] tov Hadoop
Y TNV mapox1) ovvoyng dedouévwv, ad-hoc query kot avaAvong peydAwv ovuvoAwv
dedopevwv. ITapéxel éva unxaviopo yix Hetddoon doUNG AV OTa DEDOEVA KAL YLX TNV

avalrnon avtwv XONoLonolwvTas ta yAwooa tomov SQL mov ovoudletatr HiveQL
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(HQL). To Hive dtevkoAvver tnv emukowvwvia peta&d tov Hadoop kat duadpodowv
eoyadelwv amewdviong kat business intelligence (BI).

* Apache Pig

To Pig emtpémer 1 ovyyoadrn ovvOetwv MapReduce petapoodpwoewy,
XONOLHOTIOOVTAS U amtAr) scripting YAwooa mov ovopdletan Pig Latin. H Pig Latin
ka0opilel éva oUVOAO HeTAHOPPWOEWV 08 éva OUVOAO dedOHEéVWYV, OTtws dOpoLoHA, join
kat ta&wvounor. To Pig uetadoaler v Pig Latin oe Hadoop MapReduce étot wote va

umopel va ekteAeotetl péoa oro HDFS.

* Apache HCatalog

To HCatalog etvat éva otowpa duxxelplong mivdkwy kot amodnkawv yu to Hadoop,
TIOL ETUTQETEL O€ XONOTEG HE dadPopeTikx eQyadela emefeQyaoiag dedOpEVWY —
ovumeQAapPavouevwv twv Hive, Pig kat MapReduce — va moarypatomolovv eyyoadég
KAl avayvwoelg 0edopevwy  evkoAotepa. Ou adawpéoels mvakwv tov HCatalog
TAQOLOLALOVYV OTOLG XONOTES Ml Oxeowakr] oYn twv dedopévwv oto HDES kau
dxoPpaAllovv OTL oL XO|oTEG eV XOeLALETAL Vo AvoLXOUV YIX TO OV 1) O& TOLX HoQd

aroOnkevovtal ta dedopéva Toug.

* Apache HBase

To HBase eivat pla pun oxeowaxn Pdorn dedopévwyv TOL TOEXEL 0TIV KOQUPT| TOVL

HDFS. TTagéyx et avektikr) oe opaApata amoOnkevoT) kot Y1) yoQr oooaocn o€ peyaAeg
noodtnteg apawwv dedopévwv. Ilpoobétel, emiong, oto Hadoop ocuvvaAAaktikég
dLVATOTNTEG, EMITEEMOVTIAG OTOVG XOTOTEG Vo DLEEAYOVV EVNUEQWOELS, ELOXYWYES KAl

dlxyoadéc.

* Apache Sqoop

To Sqoop etvat éva egyadelo oxedlaoHEVO Vi TNV ATOTEAEOUATIKY) HETAPOQX
adouNTwVv dedopévwv petal Hadoop xat dounueévwv amobnkwv, OTWS OXEOLAKES
Bdoeic dedopévwy. Elodyel dedopéva anod eEwtepkéc mnyéeg, eite anevbelag oto HDES
elte oe ovotuata Omws to Hive kot to HBase. To Sqoop umopel emiong va toafnéet
dedopéva amtd to Hadoop kat va ta e€dyel oe eEwtepka péoa amoOrjkevong, OTws

OXEOLAKES Paoels dedopévwy Kal amodnkes dedopEVwV.
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* Apache Flume

To Flume eivat pux vmneeoia vy tnv anoteAeopatikn) covAAoyr), cvvabpolon kat
petaxkivnon peyadAwv mooottwv dedopévwv katayoadrc (log data). Emitoémer oe
dedopeva Katayoadrc amod mMOoAAEC dxdopetikeés mMnNYEG, OmMws web servers, va

artoOnkevovtal evkoAa oe éva kevtouo HDES amoOetrouo.

* Apache Solr

To Solr etvat éva emektdopo egyaAeio avalntnong mov mEoodépet evpeTnEinoT),
aflomiotia, kevtowkr dapoppwon, failover kat avaktnon 0edopévwy amodnkevpuévwy
oto HDFS. To Solr evegyomoiel tig dvvatdmnres avalntnong kat mAONynong oTig
TLEQLOOOTEQES ATIO TIG HEYAAVTEQES LOTOOEALDES TOL dAdIKTVOV, ETUTEETIOVTAG LOXLON)

avalntnon mANEOUGS KELHEVOL KAl X DOV TIOAYHATIKOV XQOVOUL EVQETNEIXOT)

* Apache Zeppelin

To Zeppelin etvat éva open-source, web-based epyaAeio mov emitoémet analytics kat
ATEEKOVION]  UEYAAWV OLVOAWV DEdOUEVWY O& KATAVEUNUEVAR, OdQAOTIKA KAl
ovvegyatikd ovotiuata, omws to Hadoop. Ilagéxer amoppddnom, efepevvnom,
OTITLKOTIONOT KAL KOLVT] XOT1)0T) TV DEDOUEVWV.

Hadoop Operational Services elvat ta epyaldeia eketva ta omoila €xovv mEokveL

Y va fonOrjoovv otig Aettovgyieg kat ) duaxeiplon evog ovunAéyuatog Hadoop, omwg:

¢ Apache Ambari

To Ambari tapéxet éva dloOnNTkd oVVOAO eQyaAeiwv Y TV tagakoAovOnom,
T OlxXelQon Kal TOV AMOTEAEOUATIKO £POOATHUO €vOg ovuTAéyuatoc Hadoop.
AmAomotel ™ Aertoveyla kot kQUPeL v mMoAvTtAokotnta tov Hadoop, kavovtag to va

dovAgVEL WG M eviala, CLVEKTIKT TAARTPOQHUA DEDOUEVWV.

* Apache Oozie

To Oozie elvar pta web edapopoyr) oe Java, mov YonowloTolelTaLl Ywx TO
XOOVOTIROYQAHUATIONO TwV £0Yaowwv tov Hadoop. Zuvdvdlet moAAamAég epyaoieg
dadoxikd oe pia Aoywkr) povdda egyaoiag kat vrootneiCet Hadoop eoyaoteg vy to

MapReduce, Pig, Hive xat Sqoop.
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* Apache ZooKeeper

To ZooKeeper mapéyxet Aettovpyucés vmmnpeoies vy éva ovumAeypua Hadoop,
OLUTIEQAAUPAVOLEVTIG HUAG KATAVEUTLEVTIG LTINEETLAS OLAOPdWOT)S, Hilag vmneeoiag
OUYXQOVIOHOU KAl €VOG HUNTOWOL OVOUATWV. AUTEG OL UTINQEOLEG €TMUTEETMOLY OTIG

kataveunuéves dxducaoteg tov Hadoop va ovuvtoviotovv mio evkoAa peta&d toug.

Ewxova 10 : Owkoovotnua Hadoop
1.9 AAAa cvotuata aQxelwv

To Apache Hadoop vmootneiCet emionua agketd dAAa cvotruata agxeiwv ta

oTtola elvat tax eENG:

* To Amazon S3 cvoTnNUa AEXEIWV.

AvTo elval 0TOXEVOUEVO KAl OXEDAOUEVO Vi Tt cluster mTov avamTdooOVTAL OTNV server
on-demand vmodour] tov Amazon Elastic Compute Cloud. Zto ovykekpiuévo ovotnua
apxelwv emedn ta apxela Polokoviar amopaxguopuéva, to Hadoop xdver ta
TIAEOVEKTIUATA TIOVL TTEOTPEQOLY TTNV ATIODOOT] TOV, 1] TOTUKOTITA TWV DEOOUEVWV KAL T

emlyvwor g tonofeoiag twv dedouévwv. Edw dev vtagyel emtyvwon g tortobeoiag
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(rack) twv 0edopévwv kat vmapxel kabvotéonorn HéxoL va  etval oltyovpo OTL

pnetap£oOnkav ta dedopéva xweic opaAua.

e To CloudStore (Kosmos Distributed File System),

10 omolo mEoodégel emtiyvwor) g tomobeoiag (rack) kat Ntav piaxe C+ vAomoinon tov

Google File System. To CloudStore moodépel emekTaAOIUOTTA, avaTaQAywYn Kat
avTryoadn twv dedopévwy e MOAAATIAOUG KOUPOUS Yix aoPaAelx, €Aeyxo Y tnv
aKeQALOTNTA TV dedouévwy, fail-over amod tnv mAevpa tov client kot mEdoPaom amd Java,
Python aAAa kat C++. TéAog, mpoodépet kat v duvatotnta GOTwong (mount) Tov o€

AettovQyko ovotnua Linux péow piag povadag (module) FUSE.

e To FTP ovotnua apxeiwv.

Ye avm Vv Tepintwon ta apxeta anAa Bolokovtal oe anopaxguouévoug FIP server kat

elval mEooPBacipa HECW AUTWV.

* To HDFS (10 0molo avaAvOnke ekTevae TAQATAVW).

To HDEFS etvat to mpokaBoolopévo katavepunpévo ovotnua apxelwv tov Hadoop kat éxet
OTwe avadégape 1dN emtlyvwon ¢ tomobeoiag Twv dedOUEVWY Kal OXEDIAOTNKE V&t
emekTelvetal oe dekddeg petabyte dedopévwv kat ekteAeltal mavw and TO CLOTNUX

aQX WV TOL AELTOLEYIKOV CLOTIHATOG TTOL XOTOLHOTIOLE(TAL.

* To maprfs ocvoTnUa aExeiwv TS

To maprfs oxedidotke and v apxn vy va magexet VPNAT duxBeopuotnta, cwota
OTLYULOTUTIA KAl avTLyQada, mageéXovtag MaQAAANAa LYMAOTEQT €MEKTACIUOTNTA XTIO
0 HDFS xat vipnAdteon amddoon. To maprfs elval pégog tng dixvourc s MapR xat wg
10 mEokaboplopévo cvotnua apxelwv oto Elastic Map Reduce tg Amazon kat otnv

Google Compute Engine.

* Ta povo yix avayvwon HTTP kat HTTPS cvotuata aoxeiwv.
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1.10 AAAec epappoyéc Twv otorxetwv Tov Apache Hadoop

To HDFS ocvotnua apxelwv dev XONOLHOTIOETAL ATIOKAEIOTIKA YIX €KTEAEON
eoyaowwv MapReduce. Exet kat dAAec epaguoyég, MoAAES amd TIC omoleg elval kol aUTEG
project g Apache xat avikovv o010 YevikoteQo owoovotnua tov Hadoop xkat
AELTOLEYOVV TAVW ATO AVTO MEOOPEQOVTAS ETUTAEOV duvatotnteg, ot omoix Oa
avadpepbovue magakatw. Mepwd and avta mov cvvegydlovtat pe to HDES eivat, 1
Bdom dedouévwv HBase, to Apache Mahout ocvotnua pnxavikrc padnong kat to Apache
Hive cvotua amobnkng dedopévwv. Eniong, to Hadoop pmoget va xonowpuomomOet vy
oTolxd1TIoTE €Qyaolar mov €xel LVYMAELG amartjoelc oe dedopéva, XQElAleTal TOAD
emefeQpyaoia (AAA& OXL 0g MEAYHATIKO XQOVO) KAl TOL UToQel v OAokAnowOel
xwoillovtag kat emefeQyaloviag Ta KOHUATIX TwV dedopévwv magdAAnAa. TToAAég

tétolag Gpuong epaQUOYEC 0TIC omoleg éxel xonotporomOei to Hadoop etvat:

* AvaAvon apxelwv katayoadng.

* AvaAvon yux Adyovg marketing, yia v BorBewx otnv ANym anopacewv, yx
£QELVA TWV TATEWV TNG AYORAG 0€ KATIOLO TOUEX KATL.

* TTpoxwoENUévn eEO6QLEN DEDOUEVWV KAL U XAVIKT] HAOnon.

* Eneepyaoia ekovag.

* Enelepyaoia pnvopdtwv XML.

* Emelegyaoia eAevOepov kewpévou (m.x. Twitter) kat mepuyynomn tov web (web
crawling)

* ['evikt) apx €100 €101 AKOUT) KAL OXECLAKWY 1] O€ HOQPT] TUVAKWY dEDOUEVWYV Y

Adyoug ovpBatotntac.

1.11 Awxvouég tov Apache Hadoop

Yraoxet éva peydAog aplOpds eTaQudv mov EOCPEQOVY EUTIOQIKES EPAQOYES
Kat duavopéc wkal/r) magéxovv vmootioln yix to Hadoop. Kdmoieg amd avtég

AKOAOLVOOVV TAQAKATW:

* CDH (Cloudera’s Distribution Including Apache Hadoop) tng Cloudera.[12]
H CDH etvat 1) o oAokANQwHéVN, DOKLUAOTHEVT] Kol EVEEWS dLxdedouévn daxvoun tov
Apache Hadoop. H CDH etvat 100% avorxtod kwdka kat etvat 1) povn Avor Hadoop mov
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npooPépet palikn) enefepyaoia, duxdoaotikny SQL duxdoaotikyy avalntnor, kabwe kat
e EENOIXKOV (enterprise) emimédov ovvexn dwbeopotnta. ITio moAAég emiyelproelg
éxovv katePdaoet v CDH amo 0t 0Aeg Tic dAAec davopég pall. Avtd to loxveo egyaletio
AUVTOUATOTIOMONG TEOOPEQPEL TOV TILO YOTYOQO KAL TOV TIO €UKOAO TOOTIO YIX V& OTIOELS
to cluster cov kat va efepevvnoelg TIC MEWTEG oov TeQIMTwoels xonons. H CDH
oo PépeL ta Packd ototxela to Hadoop — emektaoiun amodnkevon kat kataveunpévn
eme€eQyaoia — AAAK KAl TIC ATIAQALTITEG ETIXELONOLAKES DLVATOTNTEG, OMWS ATPAAELR,
VPNAN  JABeoHOTNTA KAl EVOWHATWOT] He €va el Ppaopa AVoewv LAWKOU Kat
Aoylopukov. OAn avtn 1) epyaoia eVOWHATWOT)C YIVETE AVTOHATA YIX TOV XONOTN KAl OAN)
n Avorn ¢ Cloudera eivat dte E0dIKA DOKIHATHEVT] KAL TTAT)QWGS TEKUNOLWHEVT), fonOwvtag
oTNV AVOT) TIOAYHATIKWV ETILXELONOLAKWYV TTEORAT|UATWY.

H CDH duavour] tng Cloudera, amoteAel pnépog diadopetikwv ekdooewv g Avong tng
Cloudera, otomotec etvai: ) Cloudera Standard, ) Cloudera Enterprise, o Cloudera Manager
TO OTIOlO elval HEQOG Kal TwV dVO amAd XwElg 0Aeg TIg duvatotnteg dabéopeg otnv
Cloudera Standard kat o Cloudera Navigator mov etvat éva aUTOHATOTIOMNEVO CVOTNHA

Oty elolong Twv dedopévwv.

* H MapR dixvour) tov Apache Hadoop tn¢ MapR Technologies Inc.[13]

H dwxvour) MapR g etawpiag oxvolletat 0tL mEoodépel MANQN TEOOTACIX TWV
dedOEVWY, KaveEva Hovadlko onuelo aotoxiag, BeAtiwpévn amodoon kol doapatika
tAgovekTuaTa otV evkoAla tng xonjones. H MapR ocvvelodépet oto Apache Hadoop kat
ota project mov oxetiCovtal pe avtod 6mwe 1o Apache HBase, to Apache Pig, to Apache
Hive kat to Apache Zookeeper. H MapR, emiong eékave pia ovpdpwvia pe mmv EMC
Corporation tov Mdto tov 2011 kat vtootneiCet piot dtaxvoun] tov Apache Hadoop mov etvat
ovykekQuévn yia ta ovotnuata g EMC. ErunAéov, emAéxtnke ano v Amazon yx
va mEoodEQeL L avaBaduopévn kat o adlomotn ékdoor ¢ vnneeciag Amazon
Elastic Map Reduce (EMR) mov etvat pégog twv vmnpeowwv Amazon Web Services (AWS)
Kat meoodépel tic M3 kat M5 exdooeig tng MapR w¢ premium emidoyés. Ievika, éxet
emiAeyel anmo MOAAES etawgetec Adyo g amodederypévne vPnArnc amodoong g oe
OUYKQLTIKEG DOKIUES e AAAES KaTtaveunpéves/TaQAaAANAeg vAomomoelg emefeQyaoiag
dedopEVwV aAA& kat pe to o to Apache Hadoop kat pe dAAec diavopéc avtov. H MapR
TIEOOPEQEL TEELS EKOOTELS TNG OLAVOUT|G TOUS YVWOTéS ws M3, M5 kat M7. H M3 etvat pia
eAev0epn €xdoorn g M5 aAAd pe pelwpéveg duvatotTeg Kol AeltovQyleg aAA& TaAL
TOAD LOXVOEG KAL IKAVES VI TO Eekivnua kat tnv evaoxoAnon pe to MapReduce xat

dvoucd pe v taxvnTa e MapR. H M7 etvat oav tnv M5 aAA& mpooOétel pio educa

20

Institutional Repository - Library & Information Centre - University of Thessaly
05/06/2024 18:08:58 EEST - 3.22.181.161



kataokevaopévn vAomoinorn tov HBase, mov vAomotet to HBase APl amevOelag oto

eTtimedo Tov CLOTNUATOS aE)ElwV.

e H HDP (Hortonworks Data Platform) tnc Hortonworks Inc. [14]

H dtarvopur) tng Hortonworks, Apache Hadoop Data Platform etvat 100% avouytov kwdwka,

TIAT|0WG DOKLUACUEVT), TILOTOTIOLEVT] KAL €XEL OXEDXOTEL lE OTOXO TNV EVOWHATWOT] LLE
TG VTIAEXovoeg data center TeXVOAOYieg KL TIOOOPEQEL TNV EMAVAXQNOLULOTOMNOT TWV
LTTAQXOVTWV TIOPWV KAl kavottwyv. ' avtd kat meoodépet ovpuPatot)Ta e TOAAK
ovomuata. Entlong, n etawpla etvat amo toug peyaAvtepovg ovvelopégovteg oto Apache
Hadoop kat og 0Aa ta project mov oxetiCovtar H éxdoon 2 tng HDP (n mo mpoodartn)
npoodépel emeepyaoia Kat amoOnKevon He HEYAAN ETEKTAOLUOTTA Kol TTOAAQTIAEG
eoyaoteg (workloads), epaguOYEg Kat emeeQYAOTTIKEG UNXAVES e HEYAAVTEQT ATIODOOT
ue v PonOeta g devtepng €kdoonc tov MapReduce (MR2) to YARN (1) uovn duaxvour
TIOOG TO TAQOV TIOL CLUTIEQIAAUPAVEL OAeC TIS BeATiwoelc tov YARN), tov HDFS2 wa tng
vPNANG dxBeouotnTag kat aohaAelag mov mapéxet. Entiong, mpoodépet tnv davoun tng
vYix Windows kat etvat 1) uovr mov mpoodpépet katt tétolo. Evowuatwvetat e0koAa pe tnv
ETILXELONOLAKT) AOY KT Kat To oukoovotnpa ¢ Microsoft kat etvat dix0 éoun yio Windows
Server eite oto Windows Azure Cloud. EmumAéov, 11 Avon ¢ Hortonworks evowuatwvet
oxeddv OAa ta ovvadn) project tov Hadoop, yiax va mooodéget piax mAathogpa pe dAa ta
Baowa otolxela amagaltnTa ywx TIC AELTOVQYIKES LTNQEEODLEG TwV OedOUEVWVY TIOV
ATIALTOVVTAL ATO Hia eTTLXELQNOT) Kol TEOOPEQEL TEAYHATIKT] TTOAAATIAY] XONOT TWV
deDOMEVWY, XAQT OTNV dLVATOTITA TOL €XeL V& AAANAETIOQA TavTdxQOova e TTOAAOVG

TOOTIOUG e T dedopéva.

* To HDInsight tnc Microsoft mov mpoodépetar oto Windows Azure.[15]

To HDInsight etvau pia vinoeota tov Windows Azure rtov poodpépet to Apache Hadoop
oto Cloud, magéxovtag v duvatotnTa TEOPOANG Kol OLOQATIKOTNTAS TAVW OTX
dedopéva péow tov Excel, evkoAn duaxeloton kat pia duaxvour) tov Hadoop étowun yx
Aertovgyia ywix kaOe emixelonon. Emiong, mooodépet mAovoleg duvatot)teg yix v
AVATITLET €PAQUOYWV Vi TNV XONon ¢ péow tov Yvwotov .NET framework, tng JAVA
KAl AAAEC YAWOOEC TIOOYQAUUATIOHOV.
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1.12 Etaupleg mov xenotpomotovv to Apache Hadoop

e Yahoo! [16]

H Yahoo! Inc. , to ®eppovdoto tov 2008, magovoiaoe pio artd TG peyYaAvteQes ePpaopoyEg
tov Hadoop péxot tote, 1o Yahoo! Search Webmap, to omoio etvat pia epapuoyn mov
«tRéxe o¢ éva cluster pe mMAvw amo déka XIALADES eMeEEQYATTIKOVG TTUOTVES TIAVW O€
AettovEyko cvotnua Linux kat mapdayet dedopéva mov Bonbovv katl XEnotpomoovvTat
o¢ kdOe epwtnua avalntnong meog v Yahoo!. Yraoyxovv moAA& Hadoop cluster otnv
Yahoo! xat kavéva HDFS ovotnua apxeiwv 1) MapReduce eoyaoia, xwoiletatr oe
noAAantAa datacenter. K&aOe kopPoc evoc Hadoop cluster, otav Eexwvad, dpootwvet v
eova tov Linux cvumegilapBavouévov kat g davounc tov Hadoop. Mia and tig
eoyaoteg mov ekteAovv tax cluster tig Yahoo! eivat 0 vTOAOYLOHOG TV dEKTWV Y TNV
unxavr avalnmong mge. Tov Iovvio tov 2009, n Yahoo! éxkave duxOéopo tov mnyaio
KwdKa, ¢ éxdoong tov Hadoop mov Aettovgyel ota moaypatika g cluster, kot
ovvexiCet va ovvelopépet oto Hadoop kat tnv kowvotnta tov pe Ot aAAayn kdvel.
EmmAéov, ol mpoypappatiotes g etapiag dogbwvouvv opaAuata (bugs) mov éxet o
project, magéxovv PeAtiwoelg oty otabepotnta tov Hadoop kat magéyovv avto tov
KWOOKA WOTE Kt AAAOL XO1)0TEC Vot eMwPeANO0VV Ao TNV €QyATIA TTOL KAVEL AQY LKA YLX
OO NG opeAog.
e Facebook [17]
To 2010, to Facebook toxvollotav ot éxet to peyaAvtego Hadoop cluster otov kdopo pe

elkoot éva Petabyte dedopévawv kat ovvexiCet va avEavetatr oe peyebog HéXQL Kat oTeQa.
Tov Iovvio tov 2012 tax dedopéva elxav praoetl ta exatd Petabyte kot tov NoéupBoto tov
2012 avaxotvwoav otL | anodnkn twv dedopévwv Toug avéavetat kaOe pHéoa Katd Hod
Petabyte megimov.

e AAAow xonoreg/etaupteg [18]
To Hadoop XQT]‘O‘-L}JOTCOLSiTO;L, TIAEOV ATIO TAQA TTOAAEG eTAIQElEC OL MIOEC TV OTIOlWV elvart

otV Alota Fortune 50 (Alota pe Tig 1o keedodopec kat LoXVOEC etatplec). BéBaia oe kdOe
eTaRlA XONOLUOTIOLE(TAL YIX OLAPORETIKO OKOTIO KAl 08 dladoeTiky) €ktaon pe cluster
HEQKWV dekAdwV KOUPwV, péxot cluster pe xiAxdeg koppBoug kat pe Petabyte dedopévawv
npog emeepyaoia. Meouwés and avtég etvat 1 A9.com (Amazon), 11 Adobe, n AOL, 1
Cloudspace, to Cornell University Web Lab, to eBay, to Greece.com , 1 Hulu, n) IBM, n
ImageShack, to Last.fm, to LinkedIn, to Mail.gr, 1 NAVTEQ Media Solutions, 1 The New
York Times, n Rackspace, to Spotity, To StumbleUpon, 1 Telefonica Research, to Twitter, to

University of Glasgow, to University of Maryland, to Veoh kat moAAéc aAAec.
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KepaAawo 2 : Eykataotaorn Hadoop cluster

2.1 EpyaAeio Apache Ambari

To Apache Ambari project éxeL wg otdx0 Vo kaver v diaxeipton tov Hadoop oAV
O ATAT) avamTiooovVTag AOYIOUIKO Ywx TNV QUOULOT), KAl TOQAUETQOTONOoN TOv
Hadoop, ywx v duxxeipion tov Hadoop kat vy v enifAedn kat magakoAovOnon twv
cluster tov Hadoop. To Ambari mapéxet, pta diooOnrtikn) kat e0koAn otnv xerorn web
dtemadr), vrrootElopevn amno ta RESTful API tov kot €xet ovpPatotnta pe ta: HDFS,
MapReduce, Hive, HCatalog, HBase, Zookeeper, Oozie, Pig, kat Sqoop. To Ambari, onOa
TOVG LAY ELQLOTEG TOV CLOTIATOG BrIHA TTQOG PrIUA VO €YKATAOTI|OOVV KAt va QuOpicovv
véeg vnnpeoteg oto cluster oe omtolodNmoTe APLOUO KOUPwWV.

IMapéyxet kevTown) dlaxxelolon Y EeKIVNa, TEQUATIOUO KL TAQAUETQOTIOMOT) TV
LTNEETLWV Yt OA0 To cluster. ‘Exet éva kevtoiko mivaka yix magakoAovOnorn g vyeiag
KAl TG Katdotaong oOAov  tov cluster. Xgnowomowel to Ganglia ovotnua
TTAQAKOAOVONONG Yt OLAAOYN METOKWV TOL OvLOTHHATOC kat To Nagios vy
TIQOEWOTOMOELS VI KOIOIES KATAOTACELS YIx TO oVLOTNHA (aotoXla kouPov, xapunAo
vntoAowto tov diokov k.a.). Emiong, PonOa touvg mpoyeapuatiotéc epagpoywv va
xonotportomoovy ta REST API tov Ambari yix vat eVOWUATWOOLY OAX T TAEOVEKTI AT

TOL OTNV ePAQHOYT| TOVG.

2.2 TTAatdpopoua ekovikoToinong (virtualization platform)

INa v dnuoveyia twv ewovikwv punxavav emiAéxOnke to Proxmox Virtual
Environment 5.0, To omolio eivat éva meQIBAAAOV €1KOVIKOTOMOTC AvOLXTOV KWOLKK TTOV
xonooTotel Tov wervar tov Linux kat etvat Baociopévo oty duxvopur] Debian, vmo tnv
éxdoon GNU AGPL, v3.

To Proxmox VE yonowomotet ) Ovoa (port) 8006 ywx tnv meooPacn oto
nteplBAAAOV dxxelplong, evw mapdAANAa dia@étert REST API yix v xonjon tov amnod
aAAec epaguoyéc. Emiong, ot poodéc  ewovikomoinong mov vmootneiler elval ta
containers (LXC), kaBw¢ kat v mANen eikovikomoinon péow tov KVM. Ocov adopd tnv
EYKATAOTAOT] TOU, VTAQXEL 1) duvatdTnTa XEWOKIVITIG  TIAQAMETQOTIOMONG TOL
OLOTIUATOG, EYKAOIOTOVTAC T KATAAANAQ TakéTa Kol dNULOLEYWVTAC TA KATAAANAQ
dlapeplopata otov dloko, aAAQ kat amevOelag eyKATAOTAOT) TOV HECW AQXELOVL etKOVAG

.iso oto dioxko.
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‘Eva amd 1a Packdtepga MALOVEKTHATA XOTONG TOL &lval TO €VXQENOTO
nteoaArov tov. H amAn kat katavontr] tov oxedlaon mpoodépel 0tov XOoNoTn tnv
EVKOALX V& dNUIOVEYNOEL  EWKOVIKEG UNXAVEG Kal containers oe HIKQO XQOVO, €V@
TIAQAAATN A LECW TNG OLXX EQLOTIKTG TAATPOQUAS EXEL TNV duvatdtnTa var ovvdeBel oTo
TEQUATIKO TOU KADE EKOVIKOU UNXAVIUATOS, VA DLAXELQLOTEL TIG EKOVIKEG UNXAVEGS 1) T
containers, To storage 1) To cluster ov &xetL dnuovEyTOEL

To Proxmox VE amtoteAel pia Open Source oAokAnQwpévn AVom i e1IKOVIKOTO(N 0T
kat Baoiletal oty ewkovikomoinotn KVM kat otnv container-based ewkovikomoinom, kat
duxxewiCetar KVM virtual machines, Linux containers (LXC), amoOnievtikovg xwooug,
ewovikoromnpéva diktva kat HA Clustes.

Ta onuavtikoTega xapaxtnootikd ovvopiCovtal ota e£1G :

e Open Source Server Virtualization with KVM and LXC
O avotov kwdwa Hypervisor KVM amoteAel pta oAokAnowpévn Avon Linux oe
ovotuata X86, dtvovtag tn duvatdtnTa va TEEXOUV TMOAAATIAEG EIKOVIKEG UNXAVES e

linux 1 Windows images.

e Container-based virtualization

Ta Containers amoteAovv pia evaAdaxtikr] AVON eKOVIKOTONONG TEOOPEQOVTAG

XapnAoten emiBaouvon.

e Linux Containers (LXC)

To linux containers eivatr éva meQIBAAAOV eTUTEDOL ELKOVIKOTIOMOTG AELTOVQY KWV

OLOTNHATWV TOV ETMUITEETIEL VA TEEXOLV TIOAAATAA linux cvotuata og éva povadukd
linux host. Ot xonotec tov cvotuatog linux pmogovV va dMULIOLEYNOOLY KAl V&

dlax elpLoTOVV containers CLOTNUATWYV 1) EPAQUOYWV HEoW eQYaAeiwy kat APL

e Live Migration

AvvatotnTa HETAKIVNONG EKOVIKWVY HNXAVWV Ao éva Guotko pnxavnua oe éva &AAo

XwWOLS va vrtax et dlakoTr) Aettovpylag.

e Central Management

Méow tov evowpatwpévov web-based interface vrtdoxet 1 duvvatotnTa daxelplong Twv

virtual machines, Twv containers, akdun kat 0A6KANEoL ToL cluster oL £y et dnuovEYNOeLl.
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Emniong to Proxmox VE xonowomnoiel to Proxmox Cluster File System (pmxcfs), éva
database file system ywx TtV amoOnkevon TV AQXElWV TAQAMETQOTIOMONG,
amoONKeVOVTAG £TOL Yt €KATOVTAdES elkOVIKEG unxavég Ta  configuration files.
XQNOHOTIOWWVTAG TO COTrosync avutd Tt agxela pmogovv va  avamapaxOovv oe
TIOAYHATIKO XQOVO o€ OAovg Tovg KOpBovg tov Cluster.

To evowpatwpévo egyaleto backup (vzdump) dnuiovgyel ovvexn snapshots twv KVM
virtual machines kat Twv containers. Eivat emtiong ovpuPatod pe ocvotruata amobrkevong
omtws to NFS, iSCSI LUN, Ceph RBD 1] to Sheepdog.

e Proxmox VE High Availability Cluster

Me 1o Proxmox VE HA Cluster evepyomotettair évvolx tng vpnAng duxOeopotntac. Etot
Héow NG mMAatdooupag diaxelotong Proxmox VE HA Manager magakoAovBovvtat 0Aa ta
virtual machines kat ta containers tov cluster kat evegyomoteitat avtopata o€ TeQIMTWOT)
ATOTLX G €VOC TUT|UATOS TOV cluster.

To povtédo amoBrkevong g mAatdpoouac Proxmox VE elvar agketd evéAwto
vrtootneilovtag diktvaxkng anobrkevong emmédov ( m.X. LVM Group (network backing
with iSCSI targets), iISCSI target, NFS Share, Ceph RBD, Direct to iSCSI LUN, GlusterFS),
kaOws Kot torukng amodnkevong (m.X. LVM Group (local backing devices like block
devices, FC devices, DRBD, etc.), Directory (storage on existing filesystem), ZFS. [19][20]

2.3 Eykataotaon mAaTPOQUAS €UKOVIKOTIOMONG Kat Onuovgyila
EKOVIKQV unxavav (virtual machines)

I'ix v vAomoinon Tov cluster yonowponomoape toels (3) blade servers g oelpag
Hewlett Packard Proliant BL G1 mov eivat eykateotmnuévolr oe éva HP ¢7000 chassis pe ta
TIAQAKATW XAQOKTTOLOTIKA:

Movtédo CPUs Mvnun | ZxAneog diokog
ProLiant 4x Dual-Core AMD
Opteron, 2800 MHz 16 GB 146 GB SCSI RAID1
BL685c G1
(8 total threads)
ProLiant 2x Dual-Core AMD
Opteron, 2800 MHz 6 GB 72 GB SCSI RAID1
BL465c G1
(4 total threads)
ProLiant 2x Dual-Core AMD
Opteron, 2800 MHz 6 GB 72 GB SCSI RAID1
BL465c G1
(4 total threads)
Iivaxac 1
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e xkaOe Puowo server eykataoToape  EEXWOLOTA TNV TAXTGOQHA
ewovikortoinong ProxMox VE [21] kat ot ovvéxewx dnpovoyrjoapte tic toets (3) weatég
unxavég (virtual machines) 6mov eykataotmoape to AettovEywo ovotnua Linux tng
dtavoung GNU Debian 7.1 [22].

H emmiAoyn avtrg ¢ dadikaoiag eykatdotaonc ekpetaAdevetal mn duvatot)ta
ANYPnc otrypotumiwy (snapshots) twv ATV UNXAVOV €T0L WOTE 1] €YKATAOTAOT] VO
Yivel Brjpa-pripa kal va VTTAEXELT) duvATOTNTA EMAVAPOQEAS O€ TTEON YOUUEVT] KATAOTAOT)
o€ TEQIMTWON KATIOLOL AABOVG TTAQAUETQOTIOMOTC.

2.4 Eykataotaorn Apache Ambari

Apgxwd, ywx TV eykataotaon Tov egyaAelov Apache Ambari pvOuiCovue
KATAAANAQ tovg servers Tov Oa amtoteAéoovv to cluster:

1° Brjua:
Evnueowvoupe Tig ekdO0ELS TV TAKETWY TOL AELTOVQYLKOV TOU CLOTIHATOG!

‘ apt-get update —y && apt-get upgrade —y

20 Brjua:

PvOuiCovpe tax apxela /etc/hosts pe tic avtiotoixieg twv IP devbOvvoewv kat twv
hostnames twv server tov cluster. To apxeio Oa mEémeL va éxeLTig dOLeg eyyoadéc oe GAovg
TOULG servers kol 0T TeQinmtwon pag Oa éxet ) poodn:

195.130.79.200 hc-ambari.teiste.gr  hc-ambari
195.130.79.201 hc-node01.teiste.gr  hc-node01
195.130.79.202 hc-node02.teiste.gr  hc-node02

3° Bnua:
EvkaOiotovpe 1o makéto efvmmneetnt) ovyxooviopov NTP (Network Time
Protocol) server:

‘ apt-get install ntp -y ‘

IToooOétovpe Tov eEVTNEETNTY] OLYXQOVIOUOV ntp.teiste.gr.

4° Brjua:
To Hadoop yix va Aertovpyroet Oa mémel oL VTOAOYLOTEG TIOL ATtOTEAOVV TO
cluster va umopovv va ovvdéovtal petald tovg pe TNV xororn ssh xweic kwdwo. Avtd

ETUTUYXAVETAL He TNV Xenon Cevyous wiwTikov/dnpooiov kAewov. H Paokr) wéa g
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TEXVIKTG avTg elvat Ot 0 kdBe XONOoTNG UToEel va €xel éva Wuwtiko kAedt (apxeto) to
omoio épxetat Cevyog pe éva dnuooto kAewi. O xorjotng tomoOetel o dNUOTIO KAEWDL
OTOVG VTTOAOYLOTEG TOUG OTolovg BéAeL va £xeL TTOOOBAOT, KAL LLE TNV XOT|0T] TOV LWTIKOV
umopel va cvvdéetal oe avtovg XwEls kwdko. H miotomoinon tov xerotn yivetat kabwg
HOVO 0 XQOT)0TNG €XEL 0TV KATOXN TOV TO WOWTLKO KAWL

Anuiovgyovue otov server omov Oa eykataotoovpe to Apache Ambari eva

OwTKO KAedlid_rsa kat eva dnuooto kA&t id_rsa.pub:

ssh-keygen -t rsa -P " -f ~/.ssh/id_rsa

KQLOTI OLVEXELX ELOXYOVUE TO ONUOOL0 kKAedLid_rsa.pub otov katdAoyo pe ta amodektd

ONUOOI KAEWDLX TOV XQT)OTN TO0t TOL Server:

‘ cat /root/.ssh/id_rsa.pub > /root/.ssh/authorized_keys

TéAog petadépovpe tov katdAoyo .ssh otov xorjotn root kat v LTTOAOLTIWY
servers tov cluster:

scp -r .ssh/ root@hc-node01.teiste.gr:/~

scp -1 .ssh/ root@hc-node02.teiste.gr:/~

5° Bnua:

KarteBalovpue ki evnuepwvovpe ta amofetriox g €ékdoomng tov Apache Ambari:

wget -O /etc/apt/sources.list.d/ambari.list
http://public-repo-1.hortonworks.com/ambari/debian7/2.x/updates/2.5.1.0/ambari.list
apt-get update -y

6° Bnua:
EvykaOiotovpue 1o makéto tov Apache Ambari:

‘ apt-get install ambari-server

H duixdcaoia etvat avTopatomompévn kot 0OAOKANQwVEeTe 0€ Alyo XQoviko didotnua.
7° Bnua:
PvOuiCovue tov server:

‘ ambari-server setup

Le 6Aa ta epwtpata eTtAéyovpe Yes.

H emaAn0evon ¢ 0wotg eykaTtAoTtaong YIveTat e TNV eVTOAN:

‘ ambari-server status

TIOL OTNV TEQIMTWOT) HAg ElvaL:

root@hc-ambari:~# ambari-server status

Using python /usr/bin/python

Ambari-server status

Ambari Server running

Found Ambari Server PID: 2627 at: /var/run/ambari-server/ambari-server.pid
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8° Bnua:
H vmoAourn dixdikaoia eykataotaong kat QUOULONG tov cluster yivetatl péow
web interface:

Ewcova 11: Zovdeon oto Apache Ambari

Ewxova 12: Exxivnon 0dnyov eykataotaong
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Ewxova 13: Erudoyn ovouatog cluster

Ewxova 14: Erudoyn éxdoonc kat artoOetnpiwv
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Ewxova 15: Etoaywyn ovoudtwy servers kat kKAetdtov

Ewxova 16: ETufefaiwon eTiukovwviag servers
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Ewova 17: Emidoyn twv Baocikwv vrnpeotwv Apache Hadoop
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Ewcova 18: Emudoyn twv master servers

Ewova 19: Eudoyn twv slave servers
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Ewxova 20: Erupépove po0uion napauétpwy twv VInpeoLov
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Ewxova 21: TeAwxn 00ovn pvOuiocewy

Ewcova 22: OdoxAnpwon eykataotaonc

Me v mapamdvw dadikaola oAokANowoape v eykataotaorn tov Apache
Hadoop cluster pe 1t xorjomn tov epyaieiov Apache Ambari.
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KedaAawo 3:
Awaxeigron Hadoop cluster pe to egyaleio Apache Ambari

Me to epyaAeio Apache Ambari pmogovpe va dxxelploTtovpe 0 OUVOAO TWV
vnneeowv tov cluster kaBwe kat Tovg servers Tov To amoteAovv. Emiong, vmapyet
daOéono kat éva OAOKANEWUEVO ovOTNUA eAéyXwVv Kat ewwomomoewv. TéAog, néow
voaduov megBdAAovtoc (web interface) pmopovue va duxxelpOTOVUE apXelor Kol
dakéAovg tov cluster. I[Nagaxdtw magatiOevtal ot oxeTkég elkoOveg (screenshots) kat ta
avtiotolxa oxoAla duxxeipiong tov cluster.

3.1 Awxxelplon vmnEecLV

Eixova 23: KevTpikog mivakac dlaxeiplons vinpeoiwv
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LTOV KEVTOLKO Tiivaka UTIOQOVLE V& DOV UE TIG TLHEG TWV KUQLOTEQWV TTXQAETOWYV cluster,
OTlwG:

e 1oV eAev0eQOo XwQEO ToL cvotnuatog apxelwv (HDFS disk usage)

e 10 (popto toV (cluster load)

e 11 Xonopomoovuevn pvnun (Memory Usage)

e 1N xonowomnoinon tov diktvov (Network Usage)

® 11 YEVIKI) Kataotaot) Twv servers tou cluster (DataNodes Live, NodeManager Live)

kB¢ kat o xoovo Aettoveyiag tovg (Uptime)

Ewxova 24: Awaxeipion viinpeoiac HDFS
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EntiAéyovtag v kaptéAa HDFS, umopovpe va dovpe pe peyaAvteon Aemtopéoetx v
KATAOTOOT) TNG VTNEECIAG KAl TV Servers Tov eivat anagaltntoL yx tn) Aertovgyla g,
OTIWG:

e o0 NameNode (rtov €xeL T0 Pacikd pOAo oto cluster),

e 0 SNameNode (Secondary Name Node), tov eivat epedoucoc tov NameNode,

e ot DataNodes servers (6tov amoOnkevovtat ta blocks twv dedopévwv) kat

®  TANEOPOQLEG TXETIKEG UE TNV KATAOTAOT) TOL CLOTIUATOG AQXElWV

Ewxova 25: Ilivaxac diaxeipiong vinpeoiac YARN

EniAéyovtag v kagtéAa YARN, pmogovpe va doUpe pe peyaAvTeQn AEMTOHEQELX TNV
KATAOTAOT TING VTINEECIAG KAL TWV Servers mov eival amaQaitnToL ywx tn AertovQyia g,
OTIWG:

e 0 App Timeline Server

e 0 Resource Manager ka0wc¢ kot

e  TANQODOQLEG TXETIKEG [LE TV KATAOTAOT) TwV €0Yaowwv tov cluster (Applications,

Cluster memory KTA)
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EnAéyovtag v kagtéAa YARN, pmogovue va dovpe pe peyaAvteQn AemtopéQeta tnv
KATAOTAOT TNG VTNEECIAG KAL TWV Servers 7ov eivat anaQaitntoL yix t Aeltovgyla g,
OTwG:

e o0 History Server (6mov kpatettal éva 1otogko g Aettovpyiag MapReduce) kat

® 1 KATAOTAOT) TWV SErvers 7ov eval EYKATETTNUEVT) 1) VTTNEET T

3.2 Auxxelpon otaOuwv

Ewxova 26: Kevtpikoc mivaxac dtaxeipione otabuwy

EnAéyovtag v kaptéAa Hosts, pmogovue va dovue mAngodogles twv otadpwv
(servers) tov amtoteAovV o cluster kaBwc kAt Yevikég MANQ0POQLES Yia TN XONOLHOTION o
TV TIORWYV TOVG, OTIWG:

e Fully qualified domain name (FQDN),

e devBuvon IP,

e o¢ molo rack Bolokovrat (pvown Béom),

® 0LOULVOAWKOL TTVENVEG TOVG,

e 1 ovvoAwr] pvrun RAM toug,

e 0 $OOTOC TOUG,

e v éxdoor Hadoop kat

* TOV aQLOUO TWV VTNEETLWV TOL ELVAL EYKATETTNUEVES
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Ewcova 27: Ilivaxac diaxeipione Apache Ambari server

EniAéyovtag to Ovopa Ttov server Omov elval eykateotnuévo to Apache Ambari (he-
ambari.teiste.gr), UTIOQOVE V& DOUHE e UEYAAVTEQN AETTOUEQELX TNV KATACTACOT] TOU
server kaOwg TNV KATAOTAOT] TWV VTINQECLWV TIOV E{VAL EYKATEOTNUEVES, OTIWG:

e oto medio Components, N KATAOTAOT TWV LTINQETLWYV,

e oto medio Host Metrics, N katdotaon Twv mOQwv o¢ yoapko meQtBAAAov Kat

e 070 medio Summary, TAnEodogiec Tov server
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Ewova 28: Ilivaxac diaxeipione otaOuov cluster

Me ma@OHoLo TEOTIO HTToQOVE Vo DOV E Kot TANQOPOQLES VI TOUS LTIOAOLTTOUS OTAOHOVG

otov cluster.
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3.3 Alaxelplon eAéyxov kat eDOTO0EWV

Mix amé g omovdaidtegeg Aettovpyiec tov Apache Ambari etvar 1o
OAoKANQWHEVO oVOTNUA EAEYXOU (HE Eva HeYAAO TAT)00C atd sensors) Kat ELOOTIOW|0EWV

TIOL TXQEEX eL 0TOV dlaxyelpLott) Tov cluster.

Ewova 29: [livaxac diaxeipiong etdomoinoewv

EmiAéyovtag kdmolov sensor HmoQovHe var OOVHE TIC aQXkeés QuOULoEeLS Tov, oL oTtoleg o¢
TLEQITITWON TIOL HAG IKAVOTIOOVV, HTTOQOVUE He €UKOAO TQOTIO VA TIG TQOTIOTIOW|OOVLLE
KATAAANAQ.
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Ewova 30: [livaxac diaxeiptone etdbomoinoewv

Onwe avadpépape to Apache Ambari mapéxel éva OAOKANQWHEVO OVOTNHUA €LO0TIOMN 0TS
Héow e-mails o€ évav 1) TeELOTOTEQOVS DX ELQLOTEG IOV €VKOAQ UTtoEEL var TeoTtoTtom O el
£TOL WOTE VA LTIAQXOLV eTtimteda mEOoPaong ot dixxelplon tov cluster.

Ewxova 31: Ilivaxac dtaxeiplons avtouatne Evapéne vmnpeoLov
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EniAéyovtag v kagtéAa Admin/ Sevices Auto start, pmogovue va emiAéEovpe moLeg
vnneeotec O Lexwvovv avtopata pe v évapén tov cluster (m.x. HETA Amo
emtavekkivnon). Avtr) n dvvatdmnra elvat TOAU onupavtikny otav oto cluster etvat
EYKATEOTNUEVESG TIEQLOOOTEQEG VLTNEEeoleg, mov dev elval amagaltnto va Eektvovv
avTopaTa aAA& va evegyomolovvtal kata emiAoyn (on demand) Tov duxyeloot).

3.4 Awxxelolon apxelwv kat pakéAwv

Ewova 32: Ilivaxac diaxeipionc apxeiwv kat pakéAwv

EmtiAéyovtag Vv kaQtéAa e To oUUBOAO TOU MAEYUATOG, LTTOQOVLLE e €VKOAO TEOTO VX
dlxxelplotovpe tovg ParéAovg (dnuoveyla-dayoadr])) kat ta agxela (avéBaoua
(upload)-katéBaoua (download), petovouaoia) tov cluster. Avt 1 dvvatotnta elvau

TIOAD ONUAVTIKY OLOTL ETUTQEMEL KAL U £EOKELWHUEVOVS XONOTES VA TIOAYUATOTIOLOUV
Baoucég Aettovpyiec.
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KedaAauo 4 : Enidoyog - Zvpnegaopata
4.1 T'att Hadoop

Ynapxovv apketol AdyolL yix va emtiAé€et kdmolog to Apache Hadoop yix v

emefepyaoia kat v avdAvon twv dedopévov. Iagakdtw elvatl pepucol amod avtovg:

*Eivar otkovopika anodotiko. To Apache Hadoop eAéyxet kat pewdvet 1o kKOOTOG
amoOnkevovtag ta dedopéva mio owovoulka ava Terabyte oe oxeéon pe aAAeg
TIAXTPOQHES. AVTL yix XIALAdeC €wg dexddeg XAadeg doAdpia ava Terabyte, to Hadoop
TIAQEXEL VTIOAOYLOTIKEG KL ATIOONKEVTIKES IKAVOTNTEG Y EKATOVTAOEG DOAXQLX AV

Terabyte.

*Eivar avektiko oe odparpata. H avoxr) oe opdAuata eivar éva and ta mo
ONUAVTIKA TIAgoVEKTHHaTA TG XOT1)on¢ Tov Hadoop. Axoun kat av pepovwpévol kopBot
£€Xouvv LYNAG TOOOOTA ATIOTLXIAG KATA TNV eKTEAEON EQYAOLWV O¢ éva pueyaAo cluster, Ta
dedopéva avamagdyovtal e OAo to cluster, €toL wote va UTOEOUV €UKOAX va

avaxkmbovv oce meplmtwon oPaApatoc tov diokov, Tov KOuPov 1 Tov rack.

*Eivar evéAdikto. O evéAkTog TOTIOC oL Tax dedopéva elval amoOnievpéva 0To
Apache Hadoop etvat éva amd ta LeyaAUTepa MTAEOVEKTIHATA TOV - ETUTQEMOVTAG OTLS
ETIXEIQNOELS V& dNHIovEYNoovV adla kat kéEdog amd Ta dedopéva TOL HEXOL TWEX
Oewpovvtav mapa TOAV akQpd yix va amoOnievovial kat va emefegyalovtal o€
naeadoolakés Paoelg dedopévwv. Me to Hadoop, pmogovv va xonopomnomBovv 6Aa ta
eldn twv dedopévwy, TOOO dounupEvwy 000 Kol adountwv, yix v eEaywyr] Lo

ONHAVTIKQOV — ETUXEONHATIKES 10wV 000 Mo TOAA&  elvart T dedopéva.

*Eivau emextaowpo. To Hadoop eival g eEaeticd emektdoun nAatdooua
amoOnkevong, emeldny Hmoel va anodnkevoel Kat va davelpel MoOAD peydAa ovvoAa
dedouévwv oe cluster amoteAovpeva amd ekatovtades GpONVoUS server Tov AeltovEyoLv
MaEAAANAa. To mEOPANUa pe T TAQADOTIAKA CLOTNHATA OLXXELQLOTG OXETIAKWV
Bacewv dedopévwv (RDBMS), eivar ott dev pmogovv va kApakwOovv yux tnv

emeEeQyaoia TeEQAOTIWV OYKWV OedOUEVWV.
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4.2 T\atl Apache Ambari

Me v avéavopevn dnuotucotnta tov Hadoop, moAAot xporjoteg vioBetovv
NV TEXVOAOYIa avtr) yix va dlaToT@ooLV TIG TOAAES duvatotnTeg Tov. AAAG, emeldm)
vevikd n edpaguoyn tov Oeweltar dVOKOAN kKat MOAVTAOKN, mMOAAol xonoteg dev
HTIOQ0VOAV KAV VA TLEQACOLV TO (eaypa Tne eykataotaons tov Hadoop. TToAAegg
dlavopég mpoodégovy mpoeykateotnuevo ovotnua Hadoop oe poodr) Virtual Machine
vx v dokin, aAA& étol dev dlvete 1 aloBnomn Tov KATAVEUUEVOL CLOTHHATOG.
EmmtAéov, 1 eykataotaon evog cluster dev elvatl e0koAn vmoOeon kat pe avEavopevo
aQLOUO KOUPwV (servers) eival TOAD dDVOKOAO va XeRLOTElS TOOEG TTOAAES TTAQAUETOOVG
drpopopwong. To egyadeio Apache Ambari pie To oUVOAO TV AgltoVEYLWV TOL HECA ATLO
éva amtAd yoadko eglBdAAov (web interface) BonOdet Ttoug daxeplotéc va Eemepdoovv
OAa Tar mapamAavw MEOPBANHATA eykataoTaons kat duxxelplong evog Apache Hadoop

cluste.

4.3 Emtidoyog

To Apache Hadoop, améd ta mowta tov Bripata péxot onueoa, éxel eEeAyOel oe
OAOUG TOVG TOHEIC AOYW TNG AVAYKNG eEaywYNG XONOIHOTO|OUNG TTANeodooiag amd
TOVG TEQAOTIOVG OYKOUGS DEDOUEVWY TIOL QA yovTal k&Oe pHéQa Kal HEXOL TwEa épevay
avekpeTaAAgvToL

ITapoAo tic apxikéc dvokoAiec vAomoinong kat duxyxeiplor)c tov Hadoop, moAAEg
eTalQeleg €xouv dNUIOLEYNOEL AQKETEG DIAVOUES Kal eQYaAeia OTws to Apache Ambari
(oL MEAYHATELOUAOTE O ALTN T OMAWUATIKY €QYaoia), TOL TO €XOLV KAVEL TIUO

TEOOLTO KAL EVKOAO OTNV ePAQLLOYT] TOV.
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