OAHTIEZ MNA THN AHMIOYPTIA EIKONIKHZ MHXANHZ LINUX (UBUNTU) KAI ETKATAZTAZH
TOY AOTIZMIKOY SPARK

Ye 60a akoAouBoUv nmapoucialovtal odnNYLeG yLa TNV dnuLloupyila PLag ELKOVLKAC LNXOVAG
Linux kot ouykekplpéva Ubuntu kot TV eykatdotacn tou Aoylopikou SPARK.

Ma tnv dnuioupyla kat tnv Staxelplon TnG ELKOVIKAC UNXOVAG EXEL XPNOLUOTIOLNOEL TO
Aoylopwo Oracle VM VirtualBox kot cuykekplpéva n €kdoon 7.0. H eykotdotaon £ywve o
£€va otabuo epyaciag pe Aettoupyko cvotnuo Windows10 64bit.

Noapatipnon: Yridpxouv tddopol TPOMOL yLo VO EYKATOOTHOETE KOL VO TIOPOLLETPOTIOLOETE
£va nieplBaAlov oTo omoio pumopeite va tp£€ete To AoyLlopLko Spark. Ol mopakdatw odnyieg
nieplypadouv ta Brpata mou akoAoudndnkav yLa thv SnpLoupyia tng ELKOVIKAG LNXAVNG
TIOU XPNOLUOTIOLONKE OTO CEULVAPLO TOU poBnuatog. Mmopeite va ta akoAouBrosTe yla va
SNULoUPYNOETE TNV SIKI 0AG ELKOVIKA LNXOVA.

1. Eykatdotaon tou Aoylopikol Virtual Box

ATO ToV MapakAtw cuvéeopo KateBdlou e Kol eykaBlotol e to Aoylopiko VirtualBox. H
televtaia £€kdoon elvai n 7.0

https://www.virtualbox.org/

%@ VirtualBox

Welcome to VirtualBox.org!

VirtualBox is a powerful x86 and AMD64/Intel64 virtualization product for enterprise as well as home use. Not only is VirtualBox an extremely feature
About rich, high performance product for enterprise customers, it is also the only professional solution that is freely available as Open Source Software
under the terms of the GNU General Public License (GPL) version 3. See "About VirtualBox" for an introduction.

Screenshots
Presently, VirtualBox runs on Windows, Linux, macOS, and Solaris hosts and supports a large number of guest operating systems including but not
limited to Windows (NT 4.0, 2000, XP, Server 2003, Vista, Windows 7, Windows 8, Windows 10}, DOS/Windows 3.x, Linux (2.4, 2.6, 3.x and 4.x),
Documentation Solaris and OpenSolaris, 05/2, and OpenBSD.

Dowinloads

End-user docs VirtualBox is being actively developed with frequent releases and has an ever growing list of features, supported guest operating systems and
platforms it runs on. VirtualBox is a community effort backed by a dedicated company: everyone is encouraged to contribute while Oracle ensures the

Technical docs product always meets professional quality criteria.

Contribute

Community

Download

VirtualBox 7.0

Hot picks:

= Pre-built virtual machines for developers at = Oracle Tech Network
= Hyperbox Open-source Virtual Infrastructure Manager =2 project site
= phpVirtualBox AJAX web interface = project site

ORACLE’

Contact - Privacy policy - Terms of Use



2. Download Ubuntu-20.04.3scala:/o
ATO ToV MapakAatw cuvbeopo kateBdloupe to Asttoupylko Ubuntu:

https://releases.ubuntu.com/jammy/

EruAé€te To image: ubuntu-22.04.3-desktop-amd64.iso

3. ZeKkwvape to VirtualBox kot and to pevol emidéyoupe Mnyxavr-->Néa oto mapabupo mou
gudaviletal SIVOUHE TO OTOLXELD TNG ELKOVIKN G UNXAVAG TTOU Ba SNULOUPYICOULE.
Juykekplpéva ipoadlopiloupe to Ovopa, tov pakero otov omoio Ba SnuioupynBouv ta
apxelo TNG EKOVIKNG HNXavAG Kal eTtthéyoupe To IMAGE tou Ubuntu mou £xoupe katefaoceL.
MPOXOXH: eruAé€te “Skip Unattended Installation”.

V¢ Anpoupyia Eovikic Mnxowvic ? %

Virtual machine Name and Operating System

Please choose a descriptive name and destination folder for the new virtual machine. The name you choose will be
used throughout VirtualBox to identify this machine. Additionally, you can select an ISO image which may be used
to install the guest operating system.

‘ ‘Ovopa: |spark\-’M | &
Folder: | C:\Users\mkap\VirtualBox VMs V|
’ IS0 Image: | d C:\Users\mkap'\Desktop\VB7\ubuntu-20.04.5-desktop-amde4.iso v|

Edition:

Tunog: |Linux
Exdoan: |Ubuntu (64-bit)
Skip Unattended Installation

(i) You have selected to skip unattended guest OS install, the guest 0S will need to be installed
manually.

Bonifizia Ma Npoxwpnpévoug  Mponyolpevo Axlpwan
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V¢ Anuoupyic Eovikric Myavic ? X

BonBzia

Hardware

You can modify virtual machine's hardware by changing amount of RAM and virtual CPU count.
Enabling EFI is also possible.

I =
EGOIK” Mvrlprl. I I LI | [ - 1 LI | LI | LI B | [N | [ 2048 MB x

4 MB 8102 MB

=
L]

Processors: '

\ . . | . . ! )
1 eneEepyaaTh 8 encEepyaoTig
[] Enable EFI (special 0Ses only)

| Axipwon

[ Fn tn not swimard nann bl

Mponyodpevo Enopevo

Ztnv 060vn Ue TG pubpioelg Tou Ywpou erheSte «Pre-allocate Full Size».

!? Anuoupyia Eikkovikric Mnyovng ?

BonBeia

Virtual Hard disk

If you wish you can add a virtual hard disk to the new machine. You can either create a new hard disk
file or select an existing one. Alternatively you can create a virtual machine without a virtual hard disk.

(@) Create a Virtual Hard Disk Now

Disk Size: ' 25,00 GB
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]

4,00 MB 2,00 TB
Pre-allocate Full Size
() Use an Existing Virtual Hard Disk File

Kevd

O Do Not Add a Virtual Ha| N BiaBZoipa apysia ewcdvag
= Biokou

MnopeiTe va dnpioupnoeTe i} va
npoafiEoeTs apyeia ekdvag diokou
oTig pulipigsig TG EIKOVIKAG
HXavic.

Mponyolpevo Axdpwon




210 onpelo auTod ETUAEYETE TNV ELKOVLKNA NXOVN TIOU SNLOUPYNOATE KOL KAVETE KALKOPETE

oTo TtpAcLvo BeAdkL (ekkivnon) wote va EEKLVAOEL N ELKOVLKH LNXOVH.

@ Oracie VM VintualBox Aaxapotic
e —

Epyaksio

W OAE e W
Wéo  Npoobies  Pubjions Eodmon
o revwa

Ovopa sparkyM
Acrroupyws Tigmpe: Usuntu (64-5e)
[a] zbornpo
Soown Myn: 2048 MB

Barra, O

Enexwon; | EvBem ochbonoinan, Moposkavonoinan KVM

L
Wi Cpoguniy

Eleyeric Mpopui: VMSVGA
Acxoporiic AnopoepuopivG Engiveng:  Anevepyononpiveg

(2 Anodienon
Seyaric; D

DE Bisurepeav Kipiog: (O cuoxeuf] ubuntu-20.04.5-desttop-amded. o (3,60 GB)
Beyxric: SATA

0p0 SATAC SparkMvd (Kavoued, 25,00 GB)
[ hog
Otnyéc Omodeanomn: Npoenkens
Bevric TCH ACST
& Aixroo
KbpTa xriou 1: ntel PROY1000 MT Deskiog (NAT)
o uss

Eheyeric USD
@lirpa Tuomuin: 0 (0 svepya)

1] Kowiypaoror géreron
Koo

5 neppowi

v

OHCL EHCT

H eykataotaon tou Asttoupyikot Ubuntu-20.04 Ba ekivroel

napakatw o008ovn emlé€te install Ubuntu.

Espafol
Esperanto
Euskara
Frangais
Gaeilge
Galego
Hrvatski
islenska
Italiano

Kurdi

Latviski
Lietuviskai
Magyar
Nederlands
Norsk bokmal
Norsk nynorsk

Try Ubuntu

Install

= pocmoxdmon

sparkVM

. MOALg epdaviotei n

N

You may wish to read the release

Install Ubuntu

You can try Ubuntu without making any changes to your computer, directly from this CD.

Or if you're ready, you caninstall Ubuntu alongside (or instead of ) your current operating system. This
shouldn't take too long.

Mnv avnouyxeite Sev mpokettat va Staypadolv ta apxeia oag and to PC. H dtapdpdwon

adopd tov "dloKo" TN ELKOVIKAG LNXAVAC.



Install

Installation type

This computer currently has no detected operating systems. What would you like to do?
© Erase disk and install Ubuntu

Warning: This will delete all your programs, documents, > and any other files in all operating systems.

Encrypt the new Ubuntu installation for security .
You will choose a security key in the next step. D O n ‘t WO rry ! I t | S S a fe

Use LVM with the new Ubuntu installation

This will set up Logical Volume Management. It allows taking snapshots and easier partition resizing u H d e r V | l’tu a [ Iﬂ a C h | ﬂ e

Something else
You can create or resize partitions yourself, or choose multiple partitions For Ubuntu,

Install Now

‘What would you like to do?

Write the changes to disks:

IF you continue, the changes listed below will be written to the disks. Otherwise, you will be able to make further changes manually.

The partition tables of the following devices are changed:
SCSI3 (0,0,0) (sda)

The following partitions are going to be formatted:

partition #1 of SCSI3 (0,0,0) (sda) as ext4

Go Back Corﬁnue

sack | | install Now |

210 onpelo autd npémel va oploete Ta otolxela ouvdeong (login) oto Linux.



Install

Who are you?

Your name: | itsfoss

Your computer's name: | itsfoss-VirtualBox

The name it uses when it talks to other computers.

Pick a username: | itsfoss
Choose a password: 00000000 Good password

Confirm your password: 00000000

Login automatically
© Require my password to login
Encrypt my home folder

Contlwe

To XOpOKTNPLOTIKI TNG ELKOVIKAG LNXAVIE TTOU XPNOLUOTOLBNKE 0TO €pyaoTnpLo sival:
your name = lab

computer name = pclab

username = lab

password = lab2023 (slval onuovTiko va oploste £va cuvBnuUATLKO)

AKOAOUBEL N eyKATAOTOON TOU CUCTAUATOC KOl 0TO TEAOG YiVETAL EMAVEKKIVNON.

H gwkovikn pnxavn eivat €towun. 2to StdAoyo tou login Ba deite to dvopa tou xprotn (lab)
Ba mAnktpoAoyroete to cuvOnuatko (lab2023) kat Ba amoktroste mpocBoaon oTo
Aettoupyko Ubuntu. Av avoifete éva teppatikd (terminal) kot TANKTPOAOYHOETE TNV EVTOANR
pwd Ba epdaviotei to path tou home directory (/home/lab) otnv cuykekpipévn
nepintwon.

4. Elcaywyn Aiokou e TPOooONKEG EMLOKENTN

Katormuy tng eykatrdotoaong tou ubuntu amod to pevol eMAOYWYV TNG ELKOVIKAG NXAVIG
eTAEyouE ZUOKEVEG --> Eloaywyn AlOKOU E TLG TTPOOONKEG EMLOKETTN. TNV CUVEXELL
KAVOUE EMAVEKKIVNON TNC ELKOVLIKNG LNXOVAC. AUTO yLa va £XOURE KAAUTEPN TpooaplUOoYN
™G emudavelag epyaciog kabwg eniong kat SuvatoTNTEG copy-paste LETAEY TNG ELKOVIKNG
UNXOVAC KAl TOU GUOTAMOTOC pog (.. windows). Antatteital emiong va evepyomoLjcou e
v emloyr ZUOKEUVEG -- Kowvoxpnota tpoxeLpa --> Bidirectional



6. Eykataotacn SPARK
6.1. EyKOTAOTOON MPOOMOLTOUMEVWV TIAKETWY

MpLV EYKATOOTHOOULE TO AOYLOHKO SPARK TIPETIEL VO EYKOTOOTHOOUE OPLOUEVA
OUTALLTOU [LEVAL TIOKETAL KOLL CUYKEKPLUEVQL:

e JDK
e Scala
e Git

Avolyoupe éva terminal kot ano neptBaiiov pAolou (Shell) kat to home directory
(/home/lab otnv nepintwon pag) divoupe TNV eVvioAn:

$ sudo apt update [evnuépwon moxkétwv Ubuntu]
$ sudo apt install default-jdk scala git -y

Mmnopeite va Selte TNV €KS00N TWV TIOKETWY TIOU EYKATACTAONKAV LLE TIG TOPAKATW
EVTOAEG:

$ java -version [11.0.20.1]
$ javac -version

S scala -version [2.11.12]

$ git --version

6.2. Eykatdotaon tou Spark 3.5.0

Aivoupe tnv evioAn

$ wget https://dlcdn.apache.org/spark/spark-3.5.0/spark-3.5.0-bin-

hadoop3.tgz

2tov pakelo epyaciog (/home/lab) Oa katéPel To apyeio spark-3.5.0-binhadoop3. tgz

YTn CUVEXELA KAVOUE extract Ta apyeia pe TNV eVIoAn:

$ tar xvf spark-*

Anpoupyeital o pakehog spark-3.5.0-binhadoop3 TOV OMOL0 B LETAKLVI|COULE KOl

B0 peTtovopdoou pe evioh mv wg €Ac:

$ sudo mv spark-3.5.0-binhadoop3 /opt/spark



6.3. Alapopdwon MepiBaiiovtog

Mpwv Eekvriooupe To Spark mpémnet va Stapopdpwaooupe katdAAnAa to eptBarlov opilovrtag
TIG €€ ¢ petaPAnteg oto téAog tou apxeiou .profile to onoio Bpioketal oto home directory
TOU XpNnoTn.

export SPARK HOME=/opt/spark
export PATH=$PATH:$SPARK HOME/bin:$SPARK HOME/sbin: .
export PYSPARK PYTHON=/usr/bin/python3

MropoU e va TPOOBOECOULE TIG TTAPATIAVW HETAPANTEG XphoLomoLwvTog €vav editor (T.y.
vi, nano, text editor).

‘Otav oAokAnpwooUUE TIG aAayEg ekteAoUE TO apxeio .profile wc e€nc:

$ source ~/.profile (n anocuvdeduacte Kol favaxkdvoupe login)

6.4. Ekkivnon tou Spark

Ekkivnon tou Master (Standalone Spark Master Server)

$ start-master.sh

MropoUpe va SoUpe tnv web Stemadn Tou Server pe évav amno Toug TapakaTw TPOTMOUC:
$ http://127.0.0.1:8080/

$ localhost:8080
$ pclab:8080 (devicename:8080)

Ekkivnon tou Slave (Start a Worker Process)

start-worker.sh spark://master:port
Ztnv mepintwon pog:

start-worker.sh spark://pclab:7077
E€ oplopov n diepyacia worker xpnowuomnolel GAoug Toug SLaBECLIOUE TTUPNVEG TNG CPU.

start-worker.sh -c 1 spark://pclab:7077
(B€houpe n Siepyacio worker va xpnotuomolel évav muprva tng CPU)

start-worker.sh -m 512M spark://pclab:7077
(©€Moupe n Slepyaoia worker va xpnotpornolet 512MB RAM)

Aokipn tou Spark Shell

$ spark-shell (SCALA)



spark context Web UI available at http://10.0.2.15:4040

spark context available as 's (master = local[*], app i1d = local-1585664544629).
Spark ssion available as

Welcome to

/I /1
NN N
I/ «_J\_,_/_J J_/\_\ version 2.4.5

/_I

Using Scala version 2.11.12 (OpenJDK 64-Bit Server VM, Java 11.8.6)
Type in expressions to have them evaluated.
Type :help for more information.

scala>

$ pyspark (PYTHON)

Using Spark's default log4j profile: org/apache/spark/log4j-defaults.properties

Setting default log level to "WARN".

To adjust logging level use sc.setloglevel(newlLevel). For SparkR, use setlLoglLevel(newlLev
el).

Welcome to

R
NN N
j__fff.__f\_,_f_f JAATA version 2.4.5

thng Python version 3.6.9 (default Nov 7 2019 10:44:02)
rkSession available as 'spark'.

Stop Master and Slave

$ stop-master.sh
$ stop-worker.sh

7. Eykatdotacn tou gpyaleiov SBT (Scala Build Tool) version 1.9

Y10 onpeio auto Ba avoifete £va teppatiko (terminal) kat amod to pAoLo (S) Oa Swoete Tig
TIAPOAKATW EVIOAEG:

S sudo apt install curl

$ echo "deb https://repo.scala-sbt.org/scalasbt/debian all main" |
sudo tee /etc/apt/sources.list.d/sbt.list

$ echo "deb https://repo.scala-sbt.org/scalasbt/debian /" | sudo tee
/etc/apt/sources.list.d/sbt old.list

$ curl -sL
"https://keyserver.ubuntu.com/pks/lookup?op=get&search=0x2EEOEA64E40A
89B84B2DF73499E82A75642AC823" | sudo apt-key add (Mpoooxn: eival pia
GUVEXOUEVN EVTOAN))



$ sudo apt-get update

$ sudo apt-get install sbt

NPOZOXH: Mmopeite va Ppeite QUTEG TLG EVIOAEQ OTOV MAPAKATW oUvdeopo:

https://www.scala-sbt.org/download.html

Linux (deb)

echo “"deb https://repo.scala-sbt.org/scalasbt/debian all main™ | sudo tee /etc/apt/sources.list.d/sbt.li
st

echo "deb https://repo.scala-sbt.org/scalasbt/debian /" | sudo tee /etc/apt/sources.list.d/sbt_old.list
curl -sL “https://keyserver.ubuntu.com/pks/lockup?op=get&search=0x2EEREAGAE4BABIBB4B2DF73499E82A75642AC8
23" | sudo apt-key add

sudo apt-get update

sudo apt-get install sbt

Ma va deite av n eykataoctoon €ywe Pe emttuyia mAnktpoloyeiote

$ sbt

Tnv npwtn popd 1ou TpEXeL To sbt Ba eykataotriostl oplopévec BLPALOBNAKES KalL otV
ouvexela Ba oo ByalsL oto mapaKATw prompt amod onou pnopeite va Byeite pe exit.

sbt:lab>exit
Y10 home directory £€xouv dnuiloupynBei ol pdkelot project kat target.

8. Eykatdaotaon twv BBAodnkwv matplotlib kot pandas

Mmopeite va eykatactrioete Tig BLBALoBnkeg matplotlib kal pandas mou xpnowponotlioape
OTO EPYACTAPLO YLA VA KAVOULE plot wg g€NG:

$ sudo apt-get install python3-matplotlib
$ sudo apt-get install python3-pandas

9. Anuoupyia Spark Project e to epyaleio SBT

Me to epyaleio SBT £xoupe TNV SuvVATOTNTO VO KAVOUUE VO LETOYAWTTIOOUUE HLa
edappoyn Kat va SnUloupyrnooupe To apxeio .jar

‘Eotw pa anAi edappoyn n omola £xet ypadei os scala kat o kwdikag BplokeTal oTo apxeio
wordCount.scala.

/* wordCount.scala */
import org.apache.spark.
import org.apache.spark.SparkContext.

object wordCount {
def main(args: Array[String]) {

10
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val inputFile = args(0)

val outputFile = args (1)

val conf = new SparkConf () .setAppName ("wordCount")

// Create a Scala Spark Context.

val sc = new SparkContext (conf)

// Load our input data.

//val input = sc.textFile (inputFile)

val input =
sc.textFile("file:///home/lab/myprj/wordCount/"+inputFile)

// Split up into words.

val words = input.flatMap(line => line.split (" "))

// Transform into word and count.

val counts = words.map (word => (word, 1)) .reduceByKey ( (x, V)
= x + y)

// Save the word count back out to a text file, causing
evaluation.

counts.saveAsTextFile("file:///home/lab/myprj/wordCount/"+outputFile)
}
}

Mpénel va Snuioupynooupe éva apxeio build.sbt (configuration file) oto omoio va
oplooupe Ti¢ e€aptnoelg (library dependencies) kaBwg n edappoyn Hag xpnoLUOToLEL To
API Tou SPARK. To apyxeio build.sbt éxeL tnv mapakdtw popdn:

name := "wordCount"

version := "1.0"

scalaVersion := "2.12.11"

libraryDependencies += "org.apache.spark" % "spark-core 2.12" % "3.0.1"

To epyaleio sbt yla va AEITOUPYNOEL CWOTA ATIALTEL TNV SNULOUPYLA LLOG CUYKEKPLUEVNG
LEPAPXLKNAG SOUNG KATAAOYWV.

‘Eotw 6TL 0 KatdAoyog epyaoiag pog ivat :
/home/lab/myprj/wordCount

Méoa otov katdloyo wordCount TIpEmel va UTIAPXEL TO apxeio build.sbt. Ytnv cuvéxela
SnuLoupyol e TV €€NC LepopXLKr Sopr KATOAOYwWV:

/home/lab/myprj/wordCount
/home/lab/myprj/wordCount/src
/home/lab/myprj/wordCount/src/main

/home/lab/myprj/wordCount/src/main/scala

To apyeio pe tov kwdika tn¢ edpappoyng "wordCount.scala" mpémnet va BplokeTal oTov
katdAhoyo /home/lab/myprj/wordCount/src/main/scala

Mnyaivoupe otov katdAoyo /home/lab/myprj/wordCount kot divoupe tnv evtohn:
sbt package

H evtoAn autr Ba dnuloupynostl Toug KataAoyoug project kal target péoa otov pakelo
wordCount kat Ba mapdyet to apxeio .jar otov katdAoyo wordCount/target/scala-2.12
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TNV ouveéxela amo tov dpakelo wordCount pmopoUpe va TpEEOULE TNV edapuoyr we eENG:

Jopt/spark/bin/spark-submit --class "wordCount" --master local[1] target/scala-2.12/wordcount_2.12-1.0.jar
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