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000

e 20VOAQ OOUNUEVAOV, TIUOOUNUEVOVY KO AOOUNTOV
OE00UEVOV UE TEPAOTIO LEYEDT, TOL OTTolaL Elvor TTOAD
LeyaAa yio emeEepyacia, amodnkevon, dlayeipion ko
avaivon and Eva LOVOo LTOAOYLIGTIKO GUGTILLA.



TA3V

o Amobnkevon ko enegepyacio Terabytes
Ko Petabytes dedopévov.

o IMapadetypata:
o Facebook
o YouTube
o Twitter
o Instagram
o Netflix




TA3V

o YynAog aptBuoc e tov omoio
TOPAYOVTOL VEQ OEQOUEVA.

o IMapadetypata:
o Facebook
o AteOntpeg




TA3V

O XVYKEVTPWOGOT OEO0UEVDV OO SLAUPOPES
TNYEC Ko G€ OLAPOPES LOPPEC.

o Opilopéveg LOPPES OEOOUEVMV:
o PoTOYpaPlEC
o Agdopéva arsOntpwv
o Tweets
o Kpuntoypaenuéva maxéta,
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Veracity

Aocpdon
TOoL0TNTAC,
aELOMoTIOG Kol
akpifeloc Tov

OEOOLEVV.

/

Owovoukn aéio
TOV 0EOOUEVOV KOl
GTO OGO PN OO,
gtval ot ANyn
OTTOPAGEWV.
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TEXNOAOI'IEX

AvdAvon, emeCepyacia
KO ECOYMOYN
TANPOPOPIOV OO EVOL
TEPITAOKO KOl LEYAAO
GOVOAO OEO0OUEVOV.

J

AvEAVGT TEPACTIOV
OEOOUEVMV GE
TPOLY LOTUKO YPOVO.




TEXNOAOI'IEX

Teyvoroyieg Meydimv AgOONEVOV TOV
AP OLUOTOLOVVTUL 6TV TPAEN:

»  KoOnuepvd dedopéva mov dnutovpyovue

TICKET BOOKING
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TEXNOAOI'IEX

AvarvTikny Meydiov Agdopévav:

» Kpiowec emyeipnuatikéc amo@doelc mov Aaufavovtol o€
TPAYLLATIKO YpOVo UE TNV avdivon Meydilwv Asdousévav

STOCK MARKET
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EPIAAEIA MONTEAOIIOIHXHX
AEAOMENCQN
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APACHE HADOOP

O Framework avotytod kdduko,

O Xyedwoopévo yia vo kdvet scale up amd
LLEUOVOUEVOLS OLIKOOTEG GE YIALAOES
pnavipoto

O Evrtomnilel kou yepileton amotvyieg 6To0 €ninedo twv
EQOPLOYDV.

U Amotekeiton amo:

U Hadoop Common
O HDFS (Hadoop Distributed File System)
O Hadoop YARN

0 Hadoop MapReduce




TEXNIKA XAPAKTHPIXTIKA KAI
TPOIIOI ITIPOI PAMMATIZXMOY

*  AVETTLYUEVO KLPLOC 6E YADGOO TPOYPUUUOTIGHLOV Java

*  Apyeia mapaperponoinong o€ popen XML

* Eykatdotaon oe Aoyiouiko Linux, Windows, macOS (cuvnbéotepoc tpdmog o€ Linux, 1 ot vrdoiouto
uésm VM)

CLOUD=RA Cloudera (cvvepyacia

ue Hortonworks)

DATA TECHNOLOGIES ﬂ

15



MAPREDUCE HIVE & DRILL MAHOUT & PIG HBASE Z00KEEPER
{Processing using {Analytical SPARK MLIlib Scripti NoSOL Datab & AMBARI
different languages) 5QL-on-Hadoop) (Machine learning) (Seripting) (NoSQL Database) (Management

& Coordination)
8P A CHE
E

BAXIKA - _J -
YIIOXYXTHMATA

SPARK (In-Memory, KAFKA & STORM SOE'SZ:'I:':;:EENE 00ZIE
Data Flow Engine) (Streaming) R Indexingj (Scheduling)

Sk

Resource
Management

Storage

Unstructured/ v
semi-structured Data Structured Data
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= HDFS (Hadoop Distributed File System):

= Y06TNUO KOTAVEUNUEVOV apyELDV,
GYEOLUGUEVO Y10 VO TPEYEL TAVD OO
T0 CVGTN U EVOG Linux cuoTUaTOoC.

" Avoyrn 6€ GPAALOTO DAIKOV.
BAXYIKA = YYEOLOGLEVO Y1 TNV AVATTLEN GE

YIIOSYSXTHMATA VAKO yopnAod KOGToUC.

"= Bonbd otnv anobnkevon tov
OE0OUEVOV GE O1APOPOVC KOUPOVS Kot
GT1 OlOTI|PTGT TOL aPYEIOV
KOTOYPOPNG GYETIKA LLE TO,
amoBnKevUEVA OEOOUEVOL.

17




BAXIKA

YIIOXY2XTHMATA

= HDFS Apyttektovikn:
= NameNode
= Kvprog képpog
= Agv amofnkevet ta
TPOYLLOTIKE OEOOUEVQL
= [legpéyerl petadedopéva,
= Secondary NameNode

» [lapakoAiovBel Tic aAlayég
OV TTPOLYLOTOTOLOVVTAL GTO
NameNode

» [Tapéyert oto NameNode
YPNYopn exkiviion

= DataNode

*  Amofnkevovrtol 6Aa To
dedopéva

* Baowd viko (emrpomélion
VITOAOYIGTEG)

= [Ipoc@épel amodoTIKES
Moeig oto Hadoop

fsimage + edits

Secondary
NameNode

Individual
Data
Blocks

DataNode1

NameNode

File MetaData: Client

- File Name

- File Permissions

- Block IDs

- Block Locations

- Number of Replicas

Individual
Data
Blocks

DataNode2 DataNode3

18



BAXZIKA

YIIOXY2XTHMATA

" YARN (Yet Another Resource
Negotiator):
" Aloy®@pioOC TV AELTOVPYLOV TNG
olayeiplong mopwv
" [IpoypapUaTIiGHOS EPYOCIOV
= [TapakoroOOnoM €pyacIOV GE
Eexmprotd daecmons

19




BAXZIKA
YIIOXY2XTHMATA

* YARN Apyttektovikn:
= ResourceManager

=  Koartavopn tov topmv

» Scheduler (Bacikd cvotatiKo

ResourceManager)
= Koatavoun tov mopev cg diépopes
EQUPUOYES

= Agv mpoo@épet Kapia gyydnon yio v
EMOVEKKIVION OTOTUYNUEVOV EPYACLDV

= Extelel ™) Aertovpyio TpoypopLoTIGHoD
Baoel TV anoUTNoE®V GE TOPOVG

EQOPUOYDV
= ApplicationsManager (Bactid MapReduce Status ————
cvotatikd ResourceManager) Job Sub;mss'on
Node Status
= Amodoyn TG Epyaciog Tov To O
vroPfAnonke

= Awmpayldtencn Tov TpMOTOV TAUIGIOn
TOPAOV Y10 TNV EKTEAECT] TNG
GUYKEKPLUEVIG EQOPUOYNG
ApplicationMaster

= Tlapoyn vampeciog enavekkivnong tov
ApplicationMaster

= Awmpaypdtenon TV KaTGAANA®V
nopwv and tov Scheduler



BAXZIKA

YIIOXY2XTHMATA

* YARN Apyitektovikn:
= NodeManager

= [lopaxorovdnon tov ndépov
=  Avagpopd oto ResourceManager
= ApplicationMaster (Baciko
ovotatiké NodeManager)

= Awmpaypdtevon mépwv ond To
ResourceManager

=  Xvvepyooio pe to NodeManager

MapReduce Status —————»

Job Submission
Node Status
Resource Request

21



BAXZIKA

YIIOXY2XTHMATA

= MapReduce:

» Framework mov fon0d va ypdoovtat
EQUPLOYES, 01 oToieg emeEepydlovtan
TEPAGTIEG TOGOTNTEG OEOOUEVDV

" Xwpillel TO GUVOAO TOV OEOOUEVDV
€16000V G€ OVEEAPTNTO KOLLUATLOL

= Enelepyoscio aviiotoiyiong (Map)

= Ta&wvounon e£6dwv, mote va emttevydei n
epyacio g peiowong (Reduce)

22




BAXZIKA
YIIOXY2XTHMATA

= MapReduce Epyaocia:
= Split
= Map
= Sort & Shuffle
= Reduce

The Overall MapReduce Word Count Process SR

Splitting Mapping Shuffling Reducing Final Result

List(K2, V2

K1, Vi

(7, list )
Deer Bear River ear,

Deer Bear River
Car Car River Car Car River
Deer Car Bear

23
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APACHE SPARK

APACHE
U Mnyovn eneéepyaciog Kot ovaAvong dedoUEVOV
VOl TOD KMOKOL

O Amobnkevon, enelepyacia, avaivorn 000UEVOVY GE
TPOYLLATIKO YpOVO

O IlepriopPaver BifAtodnkec yio unyovikn
exuddnon, eneepyacio pong 0E00UEVOV Ko
eneCepyacio YpaQmv

25



TEXNIKA
XAPAKTHPIXTIKA KAI
TPOIIOI
[TPOI PAMMATIZMOY

* ['Adooec mpoypoupatiopov: Java, Python, Scala,
R

* Apyeia mapapetponoinong oe popeny XML

* Eykotdotoon o Aoyioukd Linux, Windows,
macOS

* Mmopei va tpééel og cuotiuata, Otmg: Hadoop,
Apache Mesos, Kubernetes, standalone, cloud

» Spark Core

* Tlopoyn Kataveunuévne LETAO0oNG EPYUCIDV,
npoypappatiopov, 1/0 Aettovpyidv

» RDD (Resilient Distributed Dataset)

*  Koartaveunuévn amobnkevuon d€d0UEVOV GTIC
LUVALES TOV unyavnuatov evog cluster

o

cassandra

AP ACH

MESOS BASE

kubernetes

26
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TO STACK (machine

TOY SPARK | learning)
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EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
SINGLE NODE

1:0
Wties (= Terminal ~ Mar 19 11:08

“ & prodromos@prodromos: ~

p :~$ sudo adduser hduser
G Adding user ‘hduser' ...

Adding new group “hduser' (1001) ...
, . Adding new user ‘hduser' (1001) with group ‘hduser' ...
. Creating home directory /home/hduser' . ..
L4 Hpogp’yaclgg' Copying files from /etc/skel’ ...
, , TO . @ New password:
(x g. Retype new password:
L] EVT]HSPO\)GT] GDGTnH B P35swd: password updated successfully
i ENJDK (Java) . Changing the user information for hduser
OP . Enter the new value, or
g E'YK(XT(XGT(X/GTI n FUll Name []:
Room Number []:
; Work Phone []:

A ° Home Phone []:
* EnaAnBevon eykatdotaong:

Other []:

press ENTER for the default

Is the inf {
ormation .cocrrﬁcr', [Y/n] y

* Anuwovpyio Non-root ypnot: ’ N
* Eykatdotaon OpenSSH server kot Evav meldan:

* Anuovpyio Hadoop ypnom:

30



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
SINGLE NODE

* Ilpoepyoaoieg:

Eicodoc Hadoop ypnom:
Anuovpyia evog Cevyoug KA1V Ssh &

op1o O Torobeaiog amodnkevonc:
EZov61000TN6M vEOL KAELOL0D:

Oplopog IIKAI®UATOV TOV ¥PNOTN:

EmoaAnOevon:

C&J Terminal

hduser@prodromos: ~
p :~$ ssh localhost
N e authenticity of host ‘localhost (127.0.0.1)"'
ECDSA key fingerprint is SHA256:Ol5k3bKK2bBBOansz/rhPN8]H7me61Eperckw/S.
Are you sure you want to continue connecting (yes/no/[flngerprint]).’ yes
Warning: Permanently added 'localhost’ (ECDSA) to the list of known hosts.
Cj Welcome to Ubuntu 20.04.2 LTS (GNU/Linux 5.8.0-45-generic X86_64)

can't be established.

* Documentation:
e * Management :
* Support:

https ://help.ubuntu. com
https ://landscape. €anonical.com
https://ubuntu. com/advantage

m 0 updates can be inst.

alled immediately.
0 of these updates ar

€ security updates.

& Your Hardware Enablement Stack (HWE) 1is Supported until April 2e2s.
The program‘s in‘clud.ed with the Ubuntuy System are free software:;

iiﬁf’ exact dl'St/'lb‘Ut'lOn terms for each program are described in 'the
® tvidual files ip /usr/share/doc/*/copyright‘.

Ubuntu comes w

- ith ABSOLUTELY N
1§ oeplicable Lom (o} WARRANTY, to the extent permitted by

:~$ []

o



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
SINGLE NODE

hduser@prodromos: ~

Eykatdotoaon Hadoop:
wget https://downloads.apache.org/hadoop/common/hadoop-
3.2.1/hadoop-3.2.1.tar.gz

shopt -oq posix
/usr/share/bash
3 -completion/bash ;
/Usr/share/bash-completion/basrlu com—§:$Plet‘°"
/etc/bash_completion Rl

S lete bash: ey Amoovumieon apysiov Hadoop:
tar xzf hadoop-3.2.1.tar.gz

PDSH_RCHD_TYPE-ssh Allayn ovopartoc omd hadoop-3.2.1c¢ hadoop:
mv ./hadoop-3.2.1 ./hadoop

HADOOP_HOME=/home /hduser /hadoop

srellien » MetdgPaon oto bashrc kot export tmv evtoAn:
HADOOP_MAPRED_HOME export PDSH_RCMD_TYPE=ssh

HADOOP_COMMON_HOME

HADOOP_HDFS_HOME | , , ,
YARN_HOME o Metdfaon oto bashrc kai export tig evtoAéc ) eikdvag:
HADOOP COMMON_LIB_NATIVE_DIR /lib/native

PATH-7 A /sbin /bin sudo nano .bashrc

HADOOP OPTS="-Djava. library. path:$HADOOP_HOHE/lib/native

32


https://downloads.apache.org/hadoop/common/hadoop-3.2.1/hadoop-3.2.1.tar.gz

EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
SINGLE NODE

* Enelepyocia apyeiov hadoop-env.sh:
sudo nano $HADOOP_ HOME/etc/hadoop/hadoop-env.sh

« Export to path tn¢ Java

JAVA_HOME Jusr/lib/jvm/java-8-openjdk-and64 4—_

33



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
SINGLE NODE

* Enelepyocia apyeiov core-site.xml:
sudo nano $HADOOP_HOME/etc/hadoop/core-site.xml

« Anuovpyio kataldyov tmpdata: mkdir tmpdata

hadoop.tmp.dir
/home /hduser /tmpdata

fs.default.name
hdfs://127.6.6.1:9600

34



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
SINGLE NODE

/home/hduser/dfsdata/namenode

* Enelepyocia apyeiov hdfs-site.xml:
sudo nano $HADOOP_HOME/etc/hadoop/hdfs-site.xml R

* Anuovpyia ovo katardymv dfsdata (éva yio To namenode G eiaen
Kot éva yia to datanode): mkdir dfsdata

35



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
SINGLE NODE

* Enelepyocia apyeiov mapred-site.xml:
sudo nano $HADOOP_ HOME/etc/hadoop/mapred-site.xml

36



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE

SINGLE NODE

« Enelepyocia apyeiov yarn-site.xmil:
sudo nano $HADOOP_HOME/etc/hadoop/yarn-site.xml

hduser@prodromos: ~

yarn.nodemanager.aux-services
mapreduce_shuffle

yarn.

nodemanager.aux-ser
o Vices.mapreduce.shuffle.class

apache.hadoop.mapred.ShuffleHandler

yarn.resourcemanager .hostname
127.0.0.1

acl.enable

arn.nodemanager.env-whitelist
yJAVA HOME,HADOOP_COMMON_HOME,HADOOP_HDFS_HOME,HADOOP_CONF_DIR,
CLASSPATH PERPEND_DISTCACHE,HADOOP_YARN_HOME,HADOOP_MAPRED_HOME

37



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
SINGLE NODE

Mopeomoinon yio. NameNode:
hdfs namenode -format

Metdfaon otov @dxedo hadoop/sbin ko
ekkivnomn tov NameNode kou DataNode:
./start-dfs.sh

Exkivnon tov ResourceManager xat
NodeManagers: . /start-yarn.sh

EnoaAnfevon nwg 0ha tpéyovy 6moTd: jps

o
+1

hduser@prodromos: ~/hadoop/sbin

- $ ./start-dfs.sh
Starting namenodes on [localhost]
Starting datanodes
Starting secondary namenodes [prodromos]
prodromos: Warning: Permanently added the ECDSA host key for
b90e:2400:2175:e2e3:41f6:ec13' ti the list of known hosts.

: $

M hduser@prodromos: ~/hadoop/sbin

- $ ./start-yarn.sh
Starting resourcemanager
Starting nodemanagers

Sy |

G = -

IP address '2a02:587:

38



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
MULTI NODE

* Ilpogpyaciec:
* Eykotdotaon ssh:
* Eykotdotaon pdsh :
* MetaPaon oto bashrc kot export tnv evtoin:

* Anuovpyia evog Levryoug kKiedimv Ssh &
op1oo¢ Tomobeaiog amodnkevonc:

* ECovc1000tnomn véov KAELD10V:

* EmaAnOevon:
» 'Eleyyog eykatdotaonc java:



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
MULTI NODE

Eykatdotoaon Hadoop:
sudo wget http://apache.cs.utah.edu/hadoop/common/hadoop-3.2.1/hadoop-
3.2.1.tar.gz

Amocvumieon apysiov Hadoop:
tar xzf hadoop-3.2.1.tar.gz

Alayn ovopatoc omd hadoop-3.2.1ce hadoop:
mv ./hadoop-3.2.1 ./hadoop

EneEepyacio apyeiov hadoop-env.sh:
sudo nano $HADOOP_HOME/etc/hadoop/hadoop-env.sh

« EXxport o path ¢ Java: export JAVA HOME=/usr/lib/jvm/java-11l-openjdk-amd64/

40


http://apache.cs.utah.edu/hadoop/common/hadoop-3.2.1/hadoop-3.2.1.tar.gz

EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
MULTI NODE

* Metakivnon tov hadoop otov katdAioyo /usr/local:
sudo mv hadoop /usr/local/hadoop

* Metdfaon oto mepPAALoV TOV GLGTHLOTOC!
sudo nano /etc/environment

e PATH="/usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin:/sb
in:/bin:/usr/games:/usr/local/games:/usr/local/hadoop/bin:/
usr/local/hadoop/sbin"JAVA HOME="/usr/lib/jvm/java-11-
openjdk-amdée4/jre"

41



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
MULTI NODE

* Anuovpyio Hadoop ypnot: sudo adduser hadoopuser

. IlanIpokoyovu81ngsvrokeg
sudo usermod -aG hadoopuser hadoopuser
e sudo chown hadoopuser:root -R /usr/local/hadoop/
e sudo chmod g+rwx -R /usr/local/hadoop/
 sudo adduser hadoopuser sudo

42



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
MULTI NODE

Metafaon oto apyeio twv hosts:

Opiopdg master/slaves yio avtictoryeg Ip (1 1ot Stodikacio yiveTor Kot yio
TOVC VITOAOYIOTEC TTOL O ypnoiuomombodv mc Workers)

[Na tic ip:

Emavekkivnon cuotiuotod:



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
MULTI NODE

* Atiypagn Ssh kA€16100 o€ GAOVG TOVE YPNOTEC:
 ssh-copy-id hadoopuser@hadoop-master
 ssh-copy-id hadoopuser@hadoop-slavel
e ssh-copy-id hadoopuser@hadoop-slave2

* Metdfaon oto bashrc kot export tig evtodég. sudo nano .bashrc
 export HADOOP_HOME=/home/hadoopuser/hadoop
* export PATH=$PATH:$HADOOP_ HOME/bin
* export PATH=$PATH:$HADOOP_ HOME/sbin
« export HADOOP_MAPRED_HOME=${HADOOP_HOME }
« export HADOOP_COMMON_HOME=${HADOOP_HOME }
« export HADOOP_HDFS_HOME=${HADOOP_HOME }
 export YARN_ HOME=${HADOOP_ HOME}



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
MULTI NODE

» EneEepyacio apysiov hadoop-env.sh:

* Export to Java Home:



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
MULTI NODE

» Enelepyocia apyesiov core-site.xml:



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
MULTI NODE

» Enelepyocia apyeiov hdfs-site.xml:
sudo nano $HADOOP HOME/etc/hadoop/hdfs-site.xml

<configuration>
<property>
<name>dfs.namenode.name.dir</name><value>/usr/local/hadoop/data/nameNode</value>
</property>
<property>
<name>dfs.datanode.data.dir</name><value>/usr/local/hadoop/data/dataNode</value>
</property>
<property>
<name>dfs.replication</name>
<value>2</value>
</property>
</configuration>

* Anuiovpyia ovo katohdywv dfsdata (Eva yio to namenode kot £va yia, To
datanode): mkdir dfsdata
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EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
MULTI NODE

» Emelepyocia apyeiov yarn-site.xml:
sudo nano $HADOOP_HOME/etc/hadoop/yarn-site.xml

* <configuration>

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

</property>

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

</property>

<property>
<name>yarn.resourcemanager.hostname</name>
<value>localhost</value>

</property>

</configuration>
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EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
MULTI NODE

* Enelepyocia apysiov mapred-site.xml:



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
MULTI NODE

* Metdfaon oto apyeio Tmv WOrkers:



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
MULTI NODE

* Mop@omoinon yio. NameNode:

* MetdPaon otov edkelo hadoop/sbin kot exkivnon
tov NameNode kot DataNode:

* EnaAn0svon tmc 6Aa tpéyovv cmotd:



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
MULTI NODE

* PHOon YARN
e export HADOOP_ HOME="/home/hadoop™
* export HADOOP_COMMON_HOME=$HADOOP_HOME
« export HADOOP_CONF_DIR=$HADOOP_HOME/etc/hadoop
* export HADOOP_HDFS_ HOME=$HADOOP_HOME
* export HADOOP_MAPRED_ HOME=$HADOOP_HOME
* export HADOOP_YARN_ HOME=$HADOOP_HOME

* Enclepyacia apyeiov yarn-site.xml twv slaves:
sudo nano /usr/local/hadoop/etc/hadoop/yarn-site.xml
<property>
<name>yar‘n.Pesour*cemanager‘.hostname</name>

<value>hadoop-master</value>

</property>
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EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
MULTI NODE

* Metdfaon otov @dxeio hadoop/sbin kot ekkivnon
tov ResourceManager kot NodeManagers:

* EmaAnfevon noc 0Aa tpéyovv cmotd:



IIEPIBAAAON XPHXTH KAI AIAXEIPIXHX

g information x

¢ @

Hadoap Overview Datanodes Datanode Volume Failures Snapshot Startup Progress Utilities «

* [Ip6ésPaon oto Hadoop NameNode
Ul: http://localhost:9870

OVE'foE'W ‘namenode:9000" (active)

Started: Sat Mar 20 14:41:12 +0200 2021
Version: 3.2.1, rb}(bbb4ﬁ76229&82953506’f4b7b01007e0bf3842
Compiled: Tue Sep 10 18 :56:00 +0300 2019 by rohithsharmaks from branch-3.2.1
Cluster ID: CID-63(91123-6f78-41 f2-94ﬂ'4-252f04f5ff08

Block Pool ID; BP-71565656-172. 18.0.3-16135 75294302

NameNode Storage

State
Storage Directory Type

/hadoopydfs/name IMAGE_AND_EDITS Active

DFS Storage Types

Storage Type Configured Capacity Capacity Used Capacity Remaining Block Pool Used Nodes In Service

Disk 913,91 GB 1.28 MB (0%

818.92 GB (89 61%) 1.28 M8 2

Hadoop, 2019,
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Datanode usage histogram

In operation

Show 25 + entries

Node

¥/ 7ab139f3d91e:9866
(172.18.0.5:9866)

¥ prodromos:9866
(172.18.0.1:9866)

Showing 1 to 2 of 2 entries

Http Address

-
)
Disk usaqe of e

Last
contact

1s

T

T T

50 60 0
ach DataNode (%)

Last

Block

Report Capacity

128m 4569668 ||

5m 4569668 ||

Search
Blocks
26
26

Block
pool
used

656 KB
0%)

656 KB

0%
0%)

100

Version

Browse Directory

Show 25 jentrles
Permission Owner Group
drwxrwxrwt root root
drwxr-xr-x root supergroup
drwx------ root supergroup
drwxr-xr-x root supergroup

Showing 1 to 4 of 4 entries

Hadoop, 2019.

Size

0B

0B

0B

0B

Last Modified

Feb 17 17:30

Feb 17 17:21

Feb 17 17:29

Feb 25 12:59

Replication

0

Go!

Search:

Block Size

0B

0B

0B

0B

L]
2
]

Name

app-logs ﬁ
ate (]

T [i]

Ise [ ]
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* IIp6écPaocmn oto Hadoop DataNode
Ul: http://localhost:9864

~ inrormation x IBg >
cC © [ localhost:2864 Y - O W n oe 9
DataNode on prodromos:9866

Cluster ID:

CID-6ac91128-6f78-41f2-94d4-262f04f5ff08
Version:

3.2.1, rb3cbbb467e22ea829b3808f4b7b01d07e0bf3842

Block Pools

Namenode Actor Last Last Block Last Block Report Size (Max
Address Block Pool ID State Heartbeat Report Size)
localhost:9000 BP-71565656-172.18.0.3-1613575294302 RUNNING 2s 8 minutes 243 B (64 MB)
Directory StorageType Capacity Used Capacity Left Capacity Reserved Reserved Space for Replicas Blocks
/home/hduser/dfsdata/datanode DISK 656 KB 409.46 GB 0B 0B 26

Hadoop, 2019
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* IIpécPaon oto Hadoop YARN UI:
htp://localhost:8080 waos .

- G @ © [ localhost: Uster % U neoeeo

A*@hadﬂﬂp All Applications B

Cluster Metrics

Apps Submitted Apps Pending Apps Running Apps Completed Containers Running Memory Used Memory Total Memory Reserved VCore VCores Total V(
0 0 0 0 0 0B B GB 0 8 0
Cluster Nodes Metrics
Decommissioning Nodes Decommissioned Lost Nodes Unhealthy Nodes Reba Shutdown Nodes
0 0 0 0 | Q
Scheduler Type ce Type Minimum Al Maximum Allocation Maximum Cluster ty
Capacity Scheduler [memory-mb {unit=Mi), vcores) <memory:1024, vCores:1> <memory:8192, vCores:4> 0
Show 20 - entries Search:

D User Name FinishTime | State = FinalStatus

Con

No data available in table

Showing 0 to 0 of 0 entries
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SINGLE NODE

* Ilpoepyaociec: -
* Eykatdotaon Java, Scala, Git:

u] X

* EmaAnfevon eykotoctdoemy:
hduser@prodromos: ~ Q

Javac -version; scala -version; git -

!~§ java -version; -version

penjdk version "1 .8.0 282"
penJoK Runtime Environment (build 1.8.0_282-8u282-b68-0ubunt
penJoK 64-Bit Server (build 25.282-b68, mixed mode )
avac 1.8.0 282
cala code rumner versiop 2,11,12 -. Copyright 2002-2017, LAMP/EPFL

it version 2,25.1

=y |

u1~20.64-b08)




EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
SINGLE NODE

hdus"@Pl’Odromos; ~

"SBASH_VERSION"

f "SHOME/-baShrC"
+ "SHOME/.bashrc"

Eykatdotoon Spark:
wget https://downloads.apache.org/spark/spark- "SHOME /bin"
3.1.1/spark-3.1.1-bin-hadoop3.2.tgz PATH="SHOME /bin: $PATH"

Amoovumicon apyeiov Spark: tar xvf spark-*

"$HOME/.local/bin"
PATH="$HOME/ . local/bin: $PATH"

Alhayn ovopartoc oo spark-3.0.1-bin-hadoop2.7 c¢
spark: mv ./spark-3.0.1-bin-hadoop2.7 ./spark

SPARK_HOME=/opt/spark

Metafaon apyeiov otov Kataioyo opt/spark:

sudo mv spark /opt/spark -
PYSPARK_PYTHON /usr/bin/pythonB

/bin

Metdpaon oto profile katl export tig evioréc g
eoOvog: sudo nano .profile
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* Metafaon otov KatdAoyo tov spark: p T w———r

$ start-master.sh

® EKKiVﬂGT] maSter server: starting org.apache.spark.deploy.master.Master, logging to /opt/spark/logs/spark-h

duser-org.apache.spark.deploy.master.Master-1-prodromos.out

, S |
* Exxivnon slave server:

<
[+ hduser@prodromos: Jopt/spark

- $ start-slave.sh spark://prodromos:7077
starting org.apache.spark.deploy.worker.Worker, logging to /opt/spark/logs/spark-h
duser-org.apache.spark.deploy-worker.worker~1~prodromos.out

: $
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hduser@prodromos: Jopt/spark Q

S spark-shell

* EKKanGT] Spark-SheII (av 687\“01)”8 Va P1/03/20 16:24:31: w;_é\RN NaFiv_eCoc_ieLoader: Unable to 1oac_i native-hadoop library for
opicovpe mocotl mupnves Ba ypnotpomoimbovv ot oo e ratiE Rt ouilb oct e RocaYapnchal spal EiTEqa = aereut st roner cons

petting default log level to "WARN".

Gvunknp(bvovug ’C]‘IV 8\)‘[0%’]" —master IOC&I[X]): o adjust logging level use sc.setLoglLevel(newLevel). For SparkR, use setlLoglLevel(

ewLevel).

Fpark context Web UI available at http://192.168.1.23:4040
bpark context available as 'sc' (master = local[*], app id = local-1616250285113).
bpark session available as 'spark'.

AV v
[ SR NS S S S NEN version 3.0.2

sing Scala version 2.12.10 (OpenJDK 64-Bit Server VM, Java 1.8.0_282)
ype in expressions to have them evaluated.
ype :help for more information.
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* Exxivnon pyspark:

SINGLE NODE

hduser@prodromos: Jopt/spark

2 S pyspark
ython 3.8.5 (default, Jan 27 2021, 15:41:15)
f GCC 9.3.0] on linux
ype "help”, "copyright”, "credits"” or "license" for more information.
?1/03/20 16:25:20 WARN NativeCodelLoader: Unable to load native-hadoop library for
pour platform... using builtin-java classes where applicable
sing Spark's default log4j profile: org/apache/spark/log4aj-defaults.properties
Setting default log level to "WARN".
o adjust logging level use sc.setLoglLevel(newLevel). For SparkR, use setlLoglLevel(
ewLevel).
elcome to

e /T
. - \/ _ /7 __/ '_/
P T e TANL A A T AT A version 3.0.2
/=

sing Python version 3.8.5 (default, Jan 27 2021 15:41:15)
SparkSession available as 'spark'.
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* Aviypagn tev mtepieyousvoyv tov template apysiov oe karvovpyta shell
apyeia (.Sh) pe to id10 dGvopa.
* sudo nano spark-env.template spark-env.sh

* Extelovue emiong T1c mopaKdTm EVIOAEC:
e sudo cp spark-defaults.conf.template spark-defaults.conf
e sudo cp slaves.template slaves

Row(movieId=588, rating=0.8416011929512024), Row(movield=595, rating=0.80607289
p7585144), Row(movielId=344, rating=0.7937244176864624), Row(movield=150, rating=
P.7865949273109436), Row(movieId=590, rating=0.7839066982269287), Row(movield=59
p, rating=0.7804949879646301), Row(movield=380, rating=0.7512165904045105), Row(
wovieId=153, rating=0.7506964206695557), Row(movield=339, rating=0.7355266809463

, Row(movielId=231, rating=0.7218534350395203)]
- S sudo nano Jetc/hosts

sudo] password for masternode:

S sudo nano -1 user_recommendation.py
S cd conf
- S 1s
atrscheduler.xml.template metrics.properties.template
og4j.properties slaves
og4j.properties.template spark-defaults.conf
- S sudo cp log4j.properties.template logaj.p
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masternode@central :
GNU nano 4.8 -

* Anuovpyia tov Master:

* Metdfaon oto spark-env.sh:

sudo nano ../../opt/spark/conf/spark-env.sh
* Opiopnog master host pali pe v ip Tov:

export SPARK MASTER HOST='MASTER HOST IP'

SPARK_MASTER_HOST '192.168,

104,50 ‘__

: A re Is & Cut Tex
I¢ Get H61p m i O:Jt /\w L::f" are prcte Textaw T
Evi ¥ » RPead File
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* Anuovpyia tov Master:

mas ter e | * MetdBaom oto apyeio Tov hosts:

pd-master

o X larac sudo nano ../../etc/hosts
pd-slaveo?

pd-slaveo * Opwopdg master/slaves yuo avtictotyeg Ip

pd-slaveoq

(1 10100 draOIKaGia YIVETOL KO Y10 TOVG
VTOAOYLGTEG TTOL O ¥pnoipomombovv g
“localhost 1p6-Loopback workers)

-localnet ]
ke e T Ticip: ip addr

-allrouters

Read 16 lines
I tify @4 Cur Pos
i M where Is IAE Cut Text Jus I
et E :”;C‘F?\{: Replace Nl paste Textigl To spell @l Go To Line
ea

i Exit

* Emavexkivnon cuetiuatog:
sudo reboot
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'‘EAeyyoc eykatdotoong Java & Scala:

"Eleyyog ssh:

Eykatdotaon ssh:
Anuovpyia Cevyoue KAEWOLOV:
E£ov61000TN6M VEOL KAELOL0D:

Avtiypagn mepieyouévov .ssh/id_rsa.pub oto .ssh/authorized _keys 6Awv Tov
workers:



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
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* Eicodoc otov 1° slave:

* Emotpoer) otov master:
* Eicodoc oo bashrc:

« EXxport to path tov spark:



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
MULTI NODE

nano 4.8

msternode@mutemode: Jopt/spark

* Opiopoc tov workers

asternode@192.168.104.50
ode_1@pd-slaveel
ode_2@pd-slaveo2
ode_3@pd-slave03
ode_4@pd-slavees

Read File @ Replace

Undo Mark Text
A ify ur Pos U i ot
A B8 cut Text Bl Justify K Redo [ copy
B¥3 Get Help E Write Out “Hhere Is cut Text e I To spell Go To Line
o



EI' KATAXTAXH KAI IITAPAMETPOIIOIHXH XE
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.(,\U — mastemode@msternode: Jopt/spark < ) P{)e ulcn gvég Worker
5 T0% 50l ‘ * Avtiypogn tov template apyeiov Tapouota pe v
d-master r r r 4
Sl QVTLYPOPT] TOV EYIVE GTOV KEVTPIKO KOUPO
pd-slaveo?
B e * Metafaon oto apyeio spark-env.sh:
sudo nano ../../opt/spark/conf/spark-env.sh
_ * EXport:
R e export SPARK_MASTER_HOST = ¢YOUR_MASTER_HOST_IP’
ip6-mcastprefix , , .
e * MetdBaon 610 apyeio Tov hosts:

sudo nano ../../etc/hosts
* Opiopdg Ip pe to. OVOLATO TOV VTOAOYIGTMV

Read 16 lines
A & tify @4 Cur Pos
i ¥ where Is cUt Text Jus
o el E ‘F:n(tch(i)LlJ: Replace NI paste Textg To spell Go To Line
ea

pd Exit
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P ,‘,?3 ... Spark Master at spark://192.168.104.50:7077

URL: spark://192.168.104.50:7077
Alive Workers: 4
Cores in use: 12 Total, 0 Used

® EKK{VT] Gn TOD 61](1:*() OD ané TOV Memory in use: 22.7 GiB Total, 0.0 B Used

Resources in use:
4 )4 Applications: 0 Running, 2 Completed
K8VTP1KO KO MBO Drivers: 0 Running, 0 Completed
Status: ALIVE

° ./Start'al I .Sh - Workers (4)

Worker Id Address Cores Memory Resources

° Hp(’)GBaGn oTO S park We b worker-20210509183425-192.168.104.51-36793 192.168.104.51:36793 3 (0 Used) 6.0 GIB (0.0 B Used)

worker-20210509183425-192.168.104.52-43281 192.168.104.52:43281 4 (0 Used) 6.7 GiB (0.0 B Used)

worker-20210509183425-192.168,104,53-37735 192.168.104.53:37735 3 (0 Used) 6.0 GiB (0.0 B Used)
* Cluster Dem
uster DEmo

worker-20210509183441-192.168.104.50-35905

192,168.104.50:35905 2 (0 Used) 4.0 GiB (0.0 B Used)

~ Running Applications (0)

Application ID Name Memory per Executor Resources Per Executor Submitted Time State Duration

~ Completed Applications (2)

Application ID Name Cores  Memory per Executor Resources Per Executor Submitted Time User

State Duration
app-20210509194009-0001 PySparkShell 12 1024.0 MiB

2021/05/09 19:40:09 masternode FINISHED 3.7 min

app-20210509183503-0000 Movie Recommendation 12 3.0GB 2021/05/09 18:35:03 masternode FINISHED 11 min
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Performance

* ['evikd apyd (exteAel TIC EpyOsiec 6TO
010KO)

* AmoOnkevel T 0EOOUEVA GE TTOAAEG
OLOPOPETIKEC TOMODEGIEC KAl TN
CLVEYELD TO ETECEPYALETOL GE
TOPTIOEC ¥PNCILOTOIDVTUC TO
MapReduce

* AmoOnkevel ta ogooueva ce RAM
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I

e XounAo KOGTOC EKTEAECTG
(amoONKEVLGT OEOOUEVIOV GTO OIGKO)

* YTTOAOYIGTIKG GUGTILOTO YOLUTIAOD
KOGTOUG

-

* MeydAo KOGTOC EKTELEGTC
(amoOnkevon dedouévov oe RAM)
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Fault

Tolerance

R

e Avoymn 6€ GOAALOTO DAIKOV
* Avamopayel o, 0E00UEVO GTOVS KOUPouC
* O kVprog kKOUPog TapakorlovBel tnv

KOTAOTOGT] TOV OEVTEPEVLOVIMV KOUP®V

.

e Avoymn 6€ GEAALOTO DAIKOV
« Xpnowomotel umAok RDD

 [TapakorovBel Tov TpOTO dNULOLPYING TOV
AUETAPANTOV GLVOAOL OEOOUEVDV

* Mnopel va avaonovpyNoEL 0E00UEVA GE
éva cluster
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Data

Processing

o

« Xpnoiponolei MapReduce

* BaoiCetal e amAd vAIKO yio0 TNV
amodnkevon

e KatdAAnho yio ypopuikn eneCepyaciol

OEOOUEVOV

.

* Xpnowonowei RDD
» Extelel 11 Aettovpyiec mapariinia
* AVAAVGT) 0EOOUEVMV GE TTPAYUATIKO YPOVO
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Ease of Use

& Language
Support

R

* [Iepimioxo (Oev £xel O100PAGTIKN AELTOVPYIQ)
* Baciletol o€ YAOGoA TPOYPAUUATIGLOV Java

e 20vtacn kooka yioo MR gpyaocieg pe Javan
Python

I

e OLAKO TPOG TOV YPNOT

* Yrnootpién APl ce apketéc yYAwooeg
TPOYPOLLULATIGLOD

* Mntpikn yAdwooo Scala, vmootnpilet ko
Java, Python, R, Spark SQL

 Spark-shell, pyspark, spark-submit
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Scalability

T

* EVvkoAn kApaxkmon
* YTOoTNPLEN 0EKAOMV YIMAO®V
KouPowv

I

* A1yOTEPO EVKOAN KAILAK®OGT)
* Ynootpicn yAoomv Koupov ce
éva cluster
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o ECaipetikd aopoArEg

 'Edeyyoc tavtotnrag pe Kerberos kot
LDAP

I

* KaBohov acparéc (amevepyomoinuevn
N ACQAAELD QIO TPOETIAOYT))

* AGQOAEC LOVO EVOOUOTMOVOVTOC TO
Hadoop
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Machine

Learning

Lo

» Mahout ywo enelepyacia dedousvmv,
OLLOLOOTTOIN GG, TAEIVOUNGTG
e Samsara yio. adyePpikéc Aettovpyieg o1

Hvnun

I

e MLIib yio emravainmtikove
VTTOAOYIGLLOVE GTT| LVTUN

* Epyaieia yio extéleon maAtvopounong,
KOTNYOPlomoinong, aSloA0ynonc
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Scheduling

& Resource
Management

* EEmTEPIKEG AVGELS Y10, TPOYPULUUATIGHO KOl
olayEipion moOpwv

» Oozie, drabéciuo epyareio yio TovV
TPOYPOUUATIGULO POV EPYOUCLOV

* YARN, ow0éc110 epyoreio yia tn olayeipion
TOPWV

* Evoopoatouéva epyaieia yio Katovoun topmyv,
TPOYPULUULATIGUO, TOPOKOAOVONON

* DAG (Directed Acyclic Graph), xopio epyaieio
Y10, OLOYWPIGUO TOV AELTOVPYLDV GE GTAOLO,
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