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

Ze 600 akoAouBouv mapouctalovtal 0dNYLEG yLa TNV SNELLOUPYLA LLOG ELKOVLIKNG LNXOVAG
Linux kot ouykekptpéva Ubuntu kat tnv eykataotacn Tou AoyLlopikoU SPARK.

Mo tnv Snuoupyla Kal tnv SLaXELPLON TNG ELKOVLKAG UNXAVAG EXEL XpnoLomnotnBel to
Aoylouwo Oracle VM VirtualBox kot cuykekplpéva n €kdoon 7.2H eykatdotaoh £yLve o€ €va
otabuod epyaociag pe Asttoupyikd cuotnua Windows10 64bit.

Napatipnon: Yrapxouv S1ddopol TPOTIOL YL VO EYKATACTHOETE KAl VO TP AUETPOTIOLNOETE
£va neplBaArlov oTo omoio pmopeite va tpE€ete To AoyLlopiko Spark. Ol mopakdatw odnyleg
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 7.2

https://www.virtualbox.org/

2.Eykatdotaon Ubuntu 24.04.3 LTS
ATO ToV mapakatw cuvdeopo katefdaloupe to Aettoupyko Ubuntu (Version 24.04.3 LTS):

https://ubuntu.com/download/desktop

EruAé€te To image: ubuntu-24.04.3-desktop-amdé64.iso

Zekwvape to VirtualBox kot artd to pevou enthéyoups Mnxavi-->NEa oto mapdBbupo mou
eudaviletal Slvoupe Ta OTOLXELA TNG ELKOVIKAG UNXOVAC TTOU Ba SnLoUpyr|COULE.
Yuykekplpéva poadlopilou e to Ovopa, Tov pdkelo otov omoio Ba Snuoupynboulv Ta
opxelo TNG eKOVIKNAG HNXavAg Kat erthéyoupe To IMAGE tou Ubuntu mou £xoupe kateBaoeL.
MPOZOXH: Mnv emAégte “Zuveéyion pe Mn-KaBodnyolpevn Eykatactacn”.


https://ubuntu.com/download/desktop
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MB.
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210 onpelo auTo EMAEYETE TNV ELKOVIKA NXavn Tou dnpoupyroate kat kavete click oto
TMPACLVO BeAAKL (EKKIVNON) WOTE va EEKLVAOEL N ELKOVLKN LNXOWVH).
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Welcome to Ubuntu

Choose your language:

Espanol

Esperanto

Euskara

Frangais

Caeilge

Keyboard layout

Select your keyboard layout Detect

English (South Africa)
English (UK)

English (US)
Esperanto

Estonian

Select your keyboard variant English (US)

goun&p

@ 8@ @rortcr

A1 318 5 Q) Rinkt cirl
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Type of installation

How would you like to install Ubuntu?

o

Interactive installation
For users who want to be guided step by step through
the installation.

Automated installation
For advanced users who have an autoinstall.yaml for
consistent and repeatable system setups.

Applications

What apps would you like to install to start
with?

o

Default selection
Just the essentials, web browser and basic utilities.

Extended selection
An offline-friendly selection of office tools, utilities
and web browser.




Optimise your computer

Install recommended proprietary software?
Ubuntu ships with no proprietary software by default. Installing

additional software may improve your computer's performance

Install third-party software for graphics and Wi-Fi
hardware

Including but net limited to NVIDIA drivers and similar

Download and install support for additional

media formats

Including but not limited to MP3, MP4, MC

Disk setup

How do you want to install Ubuntu?

© Erase disk and install Ubuntu
Start from scratch on your selected disk

Advanced features... None selected

Manual installation
For advanced users seeking customized disk setups.




Create your account

Create your account

Your name

la

Your computer's name

pclab

@ Show weak password

| @

Require my password to login

Use Active Directory

Ta XOpAKTNPLOTIKA TNG ELKOVLKAG NXOVAG TTOU XPNOLLOTIOLONKE 0TO EpyaOTPLO Elval:
your name = lab

computer name = pclab

username = lab

password = 1ab2025 (sival onuavtiko va oploete €va cuvOnUATIKO)

AKOAOUBEL N eyKATAOTOON TOU CUCTNLOTOG KOL OTO TEAOC YIVETAL EMAVEKKIVNON.

H ewkovikr pnxavn elvat €towun. 2to StdAoyo tou login Ba deite To dvopa tou xprotn (lab)
Ba mAnktpoAoyroete to cuvOnuatiko (1ab2025) kat Oa amoktroete Mpocpocn oto
Aettoupyko Ubuntu. Av avoiéete éva teppatikd (terminal) kot TANKTPOAOYHOETE TNV EVTOAR
pwd Ba epdaviotei to path tou home directory (/home/lab) otnv cuykekpLugvn
nepintwon.

Elcaywyr AioKou pE TPOOOAKEG EMLOKETTN

Katomiy tng eykatdotoong tou ubuntu amd to pevol emAOyWV TNG ELKOVIKAC NXOAVAG
eTUAEYoUE ZUOKEUEG --> Eloaywyr) AlOKOU ME TLG TTPOOONKEG EMLOKENTH.

ZTNV CUVEYXELA AVOLYOUE €va TEPUATIKO (terminal) kai mMANKTPOAOYOUE TIG MOPAKATW
EVTOAEG:



S sudo apt update

S sudo apt install -y build-essential dkms linux-headers-S(uname -r)
S sudo mkdir -p /mnt/cdrom

S sudo mount /dev/cdrom /mnt/cdrom

S sudo /mnt/cdrom/VBoxLinuxAdditions.run

S sudo reboot

2TNV CUVEXELA KAVOULE EMAVEKKIVNON TNG ELKOVIKAG UNXAVAG. AUTO yla va €X0UE KOAUTEPN
Tipocappoyn TG emipavelag epyaciag kabwg emiong kot SuvaTOTNTEG copy-paste petafy
TNG ELKOVLKAG HNXAVIE KOL TOU GUOTAUATOC Mg (T.x. windows). Artatteital emiong va
EVEPYOTIOLNOOUUE amod TIG pubuioelg Tnv emthoyn Mevikad -- Xapaktnplotikd --> Kowva

,
NPOXELpaL
Boagwkig Ta Mpoywpnpévoug Emdoyzc Aveliimons 8
] Q Mevikd Tevikd
TovwToTnTa HapokTnploTika Mzpryparpn Kpumrtoypdagpnaon Sickou
IooTnpa
DAsEACE ETIOTUITWY FAVME\spark2025y M\ Sncpshots

E‘ O&ovn Kowd Mpéysipa | AppiSpopa i

@ o neran Metopopa ke AtoBzan | Appifpopa ~

(Dj Hyog

@‘ Aiktue

TooTnpe
@ ZIapiakic Bupzg MnTpwn Emefzpyootnc Emrtéyuvan

& USB Berzriser; Munjun 4095 M5 L

D Kowoypnatol Pakzhot

Zeipa Zuokeuwv Exkivnong (BIOS povo) AoKETo
@ OmTkdg

] neeganno yprom gmuse
npag hiokog

Mo Akupo BoriBaa

ErutAgov amo Tig puBLICELS TNG ELKOVLKAG UNXOVAG UTTOPOUE VO OplOOUE KOLVOXPNOTOUG
dakéloug yla va petadEpoupe apxeia amo TNV ELKOVIKH KUNXOVH OTOV UTIOAOYLOTH HaG KO
avtiotpoda.
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Now Axupo Bonfaa

Adou emiNé€oupe Tov Kowvoxpnoto ¢pakeho (rm.x. SHARED2024) otnv cuvéxela SnpLoUpyoULE
£va onpueio mpoodptnong (mount) oto cUCTNUA APXELWVY TNE ELKOVIKNG LNXOVAC (TT.X.
/mnt/S).

$ sudo mkdir -p /mnt/S
$ sudo mount -t vboxsf SHARED2024 /mnt/S

3. Eykataotacn SPARK
EYKOTAOTOON TIPOOMOLTOUHEVWV TTOKETWY

MpLV EYKATOOTAOOULE TO AOYLOUKO SPARK TIPETIEL VO EYKATOOTHOOUE OPLOPEVA
QUTALTOU LEVAL TIOKETAL KOL CUYKEKPLUEVAL:

e JDK
e Scala

Avolyoupe éva terminal kot ano neptBaiiov pAolou (Shell) kat to home directory
(/home/lab otnv mepimtwon pog) Sivoupe TG evioléc:

Ubuntu Update

S sudo apt update && sudo apt upgrade -y

S sudo apt install -y git curl wget unzip build-essential
Install Java 17

S sudo apt install -y openjdk-17-jdk

S java -version
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Install Scala 2.13

S curl -fL https://github.com/coursier/coursier/releases/latest/download/cs-x86_64-pc-
linux.gz | gzip -d > cs

S chmod +x cs && ./cs setup

210 onpeio autd kavoupe logout kot petd login. Ztn cuvéxela TANKTPOAOYOUE TLG
TIAPOAKATW EVIOAEG:

S cs install scala:2.13.13

S cs install scalac:2.13.13

S scala —version

Eykatdotaon tou Spark 4.0.1 (Hadoop 3)
ALVOUE TIC TTAPAKATW EVIOAEG

Scd~

S wget https://downloads.apache.org/spark/spark-4.0.1/spark-4.0.1-bin-hadoop3.tgz

Ytov ¢padkelo epyaoiog (/home/lab) Ba katéBeL To apxeio spark-4.0.1-bin-hadoop3. tgz
21N CUVEYXELA KAVOUE extract Ta apyela pe TNV eVIOAn:
S tar xvf spark-4.0.1-bin-hadoop3.tgz

Anpoupyeitat o pakehog spark-4.0.1-bin-hadoop3 tov omoio Ba petakivrjooupe kat Ba
LETOVOUACOU HE €VTOAR MV WG EAC:

S sudo mv spark-4.0.1-bin-hadoop3 /opt/spark

Mpwv Eekwviooupe To Spark mpémet va Stopopdpwaooupe kataAAnAa to meptBarlov opilovrtag
TIG €€n¢ peTaPAntéc oto téAog tou apxeiou .profile to onoio Bpioketal oto home directory
TOU Xpnotn.

S echo 'export SPARK_HOME=/opt/spark' >> ~/.profile
S echo 'export PATH=SPATH:SSPARK_HOME/bin:SSPARK_HOME/sbin' >> ~/.profile
S echo 'export PYSPARK_PYTHON=/usr/bin/python3' >> ~/.profile

'Otav oAokANpwoou e TiG alhayEg ektedoVe To apyelo .profile wg e€nc:

$ source ~/.profile (n anocuvdeduacte Kol Lavaxrdvoupe login)
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https://downloads.apache.org/spark/spark-4.0.1/spark-4.0.1-bin-hadoop3.tgz

S source ~/.profile
Mmopeite va eAEYEETE TNV EYKOTAOTOON TOU Spark LE TIC TTOPAKATW EVTOAEG

S spark-shell —version
S pysrapk --version

4. Ekkivnon tou Spark

Ekkivnon tou Master (Standalone Spark Master Server)

$ start-master.sh

MmnopoUpe va SoUpe tnv web Stemadn tou Server pe évav amo TOUG MOPAKATW TPOTOUC:

$ 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 nmepintwon pog:

start-worker.sh spark://pclab:7077
E€ oplopoU n Siepyacio worker xpnotpomnotel Ghoug toug SLaBEatpoug UPrVES TNG Cpu.

start-worker.sh -c 1 spark://pclab:7077
(6€houpe n Siepyacia worker va xpnotuomolel évav muprva tng CPU)

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

Aokipn tou Spark Shell

$ spark-shell (SCALA)

12



Welcome to

I ___ /]

AN N

[/ . /\_._/_/ /_/\_\ version 4.0.1
/_/

Using Scala version 2.13.16 (Open]DK 64-Bit Server VM, Java 17.0.16)

Type in expressions to have them evaluated.

1Type :help for more information.

25/11/12 12:18:37 WARN NativeCodeloader: Unable to load native-hadoop library fo
r your platform... using builtin-java classes where applicable

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

Spark context available as 'sc' (master = local[*], app id = local-1762942721564
).

sion available as 'spark'.

$ pyspark (PYTHON)

25/11/12 12:20:47 WARN NativeCodeloader: Unable to load native-hadoop library fo
r your platform... using builtin-java classes where applicable
Welcome to

/I /]

AN N ]

I__ | «__I\_s_/_] /|_J\_\ version 4.0.1
/_]

Using Python version 3.12.3 (main, Aug 14 2025 17:47:21)
Spark context Web UI available at http://10.0.2.15:4040
Spark context available as 'sc' (master = local[*], app id = local-1762942853085

rkSession available as 'spark'.

Stop Master and Slaveexit

$ stop-master.sh
$ stop-worker.sh
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5. Eykataotacn Tou gpyaleiou SBT (Scala Build Tool)

310 onueio autod Ba avoifete éva teppatikd (terminal) kat ard to pAoLd ($) Ba Swoete TG
TIAPOAKATW EVIOAEG:

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

$ curl -sL
"https://keyserver.ubuntu.com/pks/lookup?op=get&search=0x2EEOEA64E40A
89B84B2DFT73499E82A75642AC823" | sudo apt-key add -

$ sudo apt update
$ sudo apt install -y sbt

Tnv npwtn popa mou TpéXeL To sbt Ba eykataotiosl oplopévec BLBALOBNAKES OTOTE N OAN
Sladikaola pmopet va Stapkéoel oplopéva Aemtd. Tig emdpeveg Gopég avolyel ypryopa.

6. Eykataotacn Twv BLBAoOnkwv matplotlib kat pandas

Mropeite va eykatactioete T BLPALoBrkec matplotlib kal pandas mou xpnolponotoape
OTO EPYAOTAPLO yLa va KAvouue plot wg e€nc:

sudo apt install -y python3-matplotlib python3-pandas

7. Anpovupyia Spark Project pe to epyoleio SBT

Me to gpyaleio SBT €xoupe tnv SuvaTOTNTA VO KAVOUUE VA LETOYAWTTIOOUE HLa
edappoyn Kat va SnUloupyrnooupe To apxeio .jar

‘Eotw pa anAn edappoyn n omola £xel ypadel 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]) {
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.

14



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

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

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

}

Mpémnet va dnuwoupynooupe éva apyeio build.sbt (configuration file) oto omnoio va

oplooupe ti¢ e€aptnoelg (library dependencies) kaBwc n epappoyn HOG XPNOLUOTOLEL TO

API tou SPARK. To apyxeio build.sbt €xeL tnv mapakdtw popdn:

name := "wordCount"

version := "1.0"

scalaVersion := "2.13.16"

libraryDependencies += "org.apache.spark" %% "spark-core" % "4.0.1")

To epyaleio sbt yla va Aettoupynosl cwoTd amaltel Ty SnULloupyia PLoG CUYKEKPLUEVNC
LEPAPXLKNG SOUNG KATOAOYWV.

‘Eotw OTL 0 katdAoyog epyooiag pog sivat :
/home/lab/myprj/wordCount

Méoa otov katdAoyo wordCount Tpémel va uTtapxeL To apxeio build.sbt. Itnv cuvéxela
SnuoupyoUl e TNV €ENC LEPAPXLKA SOUN KATAAOYWV:

/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 tng epappoyng "wordCount.scala" mpémnet va BplokeTal oTov
katdaloyo /home/lab/myprj/wordCount/src/main/scala

Mnyaivoupe otov kotdloyo /home/lab/myprj/wordCount kat divoupe tTnv evtoAn:
sbt package

H evtoAn autr Ba Snpoupynoet Toug Kataloyoug project kol target péca otov pakelo
wordCount kat 8a mapayel To apxelo .jar otov kat@Aoyo wordCount/target/scala-2.13

ITnv ouvéyxela amno tov dpakelo wordCount pUmopoUpe va TPEEOULIE TNV ePappoyn we €ENG:

Jopt/spark/bin/spark-submit --class "wordCount" --master local[1] target/scala-2.13/wordcount_2.13-1.0.jar
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