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Mtuylakn Epyacia tou ¢poltntr Avtwviou ApLoToTéAN

[MpoAoyog

Me agopur 10 yeyovog 0TI 0 UTTApXOoV aAyOpIBUOG TTapoudiace CQAAUA KaTA
TNV SIAPKEID AvABEONG OUABIKWY TITUXIOKWY £PYACIWY, KPIBNKE OKOTTIUN 1) UAOTTOINON
€VOG VEOU TTPOYPANUATOS TO OTTOI0 OXI HOVO Ba dI0PBWVE TUXOV ATEAEIEC TOU
TTponyoupevou, aAAG Ba BeATiwve kal Ba e¢EAuce Tov aAyOpIBUO WOTE va gival o
a1Tod0TIKOG, TTI0 YPAYOPOG KAl Ba aVvTATTOKPIVETAI OTIG VEEG OTTAITACEIG TNG

EmTpoTti¢ MNMTuxiakwv Epyaciwv.

2TOX0G TNG TTapouoag TITUXIOKAG Epyaaiag gival N uAOTToiNan £vOg
TTPOYPAUMATOC TO OTTOI0 OTAV eKTEAEITAI, Ba oUVOEETAI QUTOMATA E TNV NON
uttdpxouca Baon Aedouévwy, Ba avtAei Ta dedopéva TTou xpelddeTal Xwpig va TNV
eTTNPEACEL, Kal agou dNPIOUPYNOEl TOTTIKA avTiypa@a, Ba eTTIOTPEPEI WG €000 apxEia
CSV 1a o1roia Ba trepiEXouv Ox1 HOvo Ta attoTeAEouaTa, aAAG pia TTAnBwpa atrd

Xpnoiya dedopéva.
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Mtuylakn Epyacia tou ¢poltntr Avtwviou ApLoToTéAN

MepiAnyn

‘Eva TTpOypappa auTOPATOTIOINKEVNG avABEoNG TITUXIOKWY £pYAcIwyY Ba
TTPETTEl VA KOAUTTTEI TTANPWG TIG ATTAITHOEIS KAl Ta KPITAPIa TNG ETITpoTTAg AvdBeong
Mruxiokwyv Epyaciwyv. ETeidf 010 UTTdpXWV oUCTNUA EVTOTTIOTNKAV AABN, KpiBnke
OKOTTIUN N €K VEOU dnioupyia Tou, agloTrolwvTag TNV 6ENIEN TNG TEXVoAoyiag. Me Thv
XPron HIag ouyxpovng YAwooag TTpoypapuaTioOPoU, 0€ OUVOUAOHO UE VEOTEPEG
apX£G UAOTTOINONG, O TTAPWV aAyopIOuoG eEao@alidel TNV TaxUTEPN Kal A0QAAECTEPN

EKTEAEON TOU TTPOYPANMATOS KaI TNV 0pBATNTA TWV ATTOTEAECUATWV.
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Abstract

The program used by the Thesis Assignment Committee should fully meet the
Committee’s requirements and criteria. Due to errors in the existing system, it was
deemed necessary to re-implement it and to take advantage of technology’s
evolution. By using a modern programming language, combined with newer
implementation principles, the current algorithm ensures a faster and safer program

execution, while also guaranteeing a more robust thesis distribution.
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Mtuylakn Epyacia tou ¢poltntr Avtwviou ApLoToTéAN

Eicaywyn

To TTapwyv £yypa@o cival Eva eyxelpidlo xpriong, oxedIaoPEVO va OUVODEUEI TO
TTPOYPAUHPA QUTOUATOTTOINUEVNG AVABEONG TITUXIAKWY EPYOOCIWY TTOU UAOTTOINBONKE
oTa TAQiola TITUXIOKAG epyaaciag yia 1o TuApa Mnxavikwy NAnpo@opikng Tou
AAegavdpiou Texvoloyikou EKTTaideuTiKoU [dpupaTog @sooalovikng. To TTpdypapua
PTIAXTNKE PE OKOTTO TNV Xpron Tou atrd Tnv EmTpot AvaBeong MNTuyiakwy
Epyaciwv kal To TTapwyv £yypag@o OTOXEUEI OTO va £TTeENyNBoUV 600 KaAUTEPA YiveTal
N oKEWN, ol ApX£G, Kal Ol TEXVOAOYIEG TTOU XPNOIYOTTOINBNKAV Kal SIETTOUV TO
TTPOYPAUUA avABECNG TITUXIOKWY EPYACIWV.

210 Ke@AAala TTou akoAouBouv Ba yivel yia avapopd T600 oTa BewpnTIKA 600
KAl TEXVIKA TTAQiCI0 TTOU a@opoUV TNV UAOTTOINGN Kal AOYIKI TOU TTPOYPANUATOG. 2€
BewpnTIKO £TTiITTEdO Ba avaAuBouv ol aTTaITACEIG, Ol TTEPIOPICHOI, TO TTEPIBAAAOV Kal N
dladIkaoia Aqyng Twv aTTOPACEWY TOU TTPOYPANHATOG. Z€ TEXVIKO ETTITTED0 Ba Yivel
TTEPIYPAPN TNG YAWOOOG TTpoypaupaTiIopoU Kal Tou OAokAnpwuévou MepiBaAAovTog
YAoT1T0inOoNG TTOU XPNOIYOTTOINONKAV Kal ETTEEAYNON TWV TEXVOAOYIWY, HEBOBOAOYILV

Kal £TOINWVY BIBAIOBNKWY TTOU XPNOIYOTToINONKAav.

210 KeQAAaio «Atraitioelig AAyopiBuou kai Ymrdpxouoa kardotacon» Oa yivel
Mia ava@opd T000 oToug AGyoug TTou 0driynoav otnv avaykn BeATiwong Tou
aAyopiBuou avdabeong TITUXIOKWY £pYaCIwy, 000 Kal OTIG BACIKES ATTAITAOEIS TNG VEAG
uAoTToinong.

210 KeAAaio «[epIBAAAOV uAOTTOINONG» TTAPOUCIAlovTal TA BACIKA OTOIXEIO
NG YAWOOOG TTPOYPOUMATIONOU KAl TWV EPYOAEiIWV UAOTTOINONG TTOU
XPNOoIJoTToINenKav.

AKOAOUBWG 0TO KEPAAQIO «ZTAdIA AVATITUENG» Ba YiVEl YIa EKTEVH avapopd
oT1n diadikacia avatTuéng Tou aAyopiBuou, ota oTadia UAOTTOINONG, OTIG KEVTPIKEG
I0£€C Kl OTa TTPOBAAUATA TTOU AVTIMETWTTIOTNKAV.

TeAeutaio ke@aAaio gival To «AvdAuon AAyopiBuou». Ze autd To KepAAaio Ba
yivel 81e€0dIKr avaAuon Tou aAyopiBuou Kail eTTEEAYNON TWV dIOBIKACIWY ATTOPACEWV.
2.€ QUTO TO KEQPAAAIO YivETAI KAI TTOPATTOPTTH) O€ ONMEIQ TOU KWAIKA T OTToid

TTapaTiBevral oTo TEAOG TOU eyypdA@Oou.
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KepdAaio 1.  Amaitrioeig AAyopiBuou kal YTTadpxouoa KaTdoTaon

1.1. Eicaywyn

To TuApa NMAnpo@opIkng d1aBETel BN Eva TTPOYPAUKA YIA TNV AUTOUATN
avaBeon TITUXIOKWY EPYACIWY, TO OTTOIO €iXe UAOTTOINBEI ATTO £vav @oITnTh OTA
TTAQiOIO TNG TITUXIOKAG TOU epyaaiag Tou 1o 2014. To Tpoypaupa auTtd OuwG
TTapouCiade Eva ONUAVTIKO OQAAPA KATA TNV avadeon opadIKwy EpYACIWY, UE
atmoTEAEOUA va avaBEéTel To id10 BEpa o€ TTAvw aTTd PIa opdada @oITNTwy. To YEYyovog
auTO KABIOTOUOE TO TTPOYPAUMA AUTO AVALIOTTIOTO Kal OTAV EVTOTTIOTNKE OTTO TNV
Emrtpotm AvdBeong MNTuxiakwv Epyaciwy kpiBnke atrapaitntn n dnuioupyia vog

VEOU TTPOYPANMATOG AVABECNG TITUXIAKWV.

1.2. Baoikoi atoxol Tou véou aAyopiBuou
Me agopur To TTaPATTAVW YEYovOg KpiBnke okOTTIUN N €€EAIEN Tou aAyopiBuou
woTe Ox1 JOVOo va dlopBwvel To TTpoavaPePBEV TTPORANUA, OAAG KOl VO KOAUTTTEI VEEG
ATTAITAOEIG TTOU EiXaV TTAPOUCIAcTEl Ta TEAeUTaia Xpovia. Mo ouykekpipéva ol Bacikoi

oTOXO0I TOU VEOu aAyopiBuou eivai o1 ENG:
e 2WOTAH avABeon OPAdIKWY EPYATIWV.

O mmapatdvw oTdX0¢ cival autovonTog. KaBe BEua TITUXIaKniG epyaciag Ba

TTPETTEl va diveTal o€ évav @oITNTH/ONAda PoITNTWV.
e |kavoTnTa €KTEAEONG TOU OAyOpPIBUOU Kal Xwpic ouvdeon otn Baon Acdopévwy.

Av Kai n mBavAéTnTa Va PNV UTTOPEI va eTTITEUXBEi ouvdeon ue Tnv Bdon
Aedopévwy gival pikpn (EAAeIYn olvdeong oTo d1adikTuO A 0 SIAKOUIOTHG Va Unv
AeIToupyei), KpiBnke OKOTTIMO va KaAU@OEei auTi n MOavoTnTA, WOTE N avdbeon

TITUXIOKWY VA JNV KOBUOTEPEI.
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e EAaxioTtotroinon tng mkoivwyviag Tpoypauparog — Baong AedouEvwy.

H ouvexng emmkoivwvia Tou TTpoypapuatog pe Tnv Baon dedopévwy Ox1 JOvo
KaBuoTepEi TNV EKTEAEON TOU TTPOYPANPATOG Kal ETTIBAPUVEI TOV OIOKOWIOTH, aAAd Kal

MEYIOTOTTOIE TNV TTIBAVOTNTA OQAAPATOG AOYyo a0TaBG oUVOEDNG.
e To Tpoypapua va pnv eTnpeddel Tnv Badon Asdopévwv.

MNa va eCao@alioTel eyaAuTEPN ao@AAEIa KPiBNKE OKOTTINO TO TTPOYPOUMA VA
MNV Kavel kapia aAAayr) otn Bdon dedopévwv. AuTo eEaAEipel OTTOIAdATTOTE
mBavoTnTa aAAoiwong TG Bdong dedouévwy Kal TnNG avdykng dnuioupyiag
AVTiYPOAPWY QOQAAEIQG TTPIV TNV EKTEAECT TOU TTPOYPANHUATOG OTTWG YIVOTAV UEXPI

TWpEA.
o AIKAIOTEPO HOIPACHA TITUXIOKWY EPYATIWV.

‘Eva TTdpa TTOAU ONUAVTIKO KOUMATI TOU aAyopiBuou gival n Aoyikr) ue Tnv oTroia
yiveTal n avdBeon Twv TITUXIOKWY gpyaciwy. YTTapxouv Tpia Bacikd KPITAPIA Ta OTToia
TTPETTEl va TNENBoUV. Ta KpITApia auTtd gival: va 6008o0v 600 To duvaTtov TTEPICTOTEPA
Béuara, va yivouv o€BacTéG o1 TTIPOTIMACEIG TOU KABE QoITnTA Kal va 0Bl
TTPOTEPAIOTATA OTOUG KAAUTEPOUG POITNTES. OTTWG €ival EUKOAQ AvTIANTITO, TA KPITAPIA
QUTA Eival AVTIKPOUOPEVA PETAEU TOUG KAl YIA VA Yivel DIKAIOTEPO TO Poipacua Ba

TTpETTEl va BPeBEi yia xpuor] Tourn avauecoa oTa Tpia.

To nén uttadpyov TTpoypaupa gival ypapuévo o€ PHP kai MySQL. Ka®’ 6An Tnv
OlapKela EKTEAEONG TOU aAyopiBuou uttdpxel eTTIKOIVwyvia e Tnv Bdon Aedopévwy, Oxi
MOvo yia va avtAnoel TAnpo@opieg (SELECT), aAAd kai yia va kavel aAAayEg oTnv
Bdaon Asedopévwy, akdun, 0 TPOTTOG UE TOV OTTOI0 AVOBETEl TITUXIOKES OEV Eival O
OIKaI6TEPOG duvaTov. Aaudavovtag OAa Ta TTapatrdvw Ut oyn ATAV ENPAVEC OTI O
BEATIOTOG TPOTTOC TTPOCEYYIONG QUTAG TNG TITUXIAKNAS Ba rtav n uhotroinon €vog véou
TTpoypPAuuaTog atrd TNV apxn, XPNOIMOTTOIWVTAG BIAPOPETIKA YAWo o
TTPOYPAUMATIONOU Kal OXI N TTPooTTAbEIa TPOTTOTToiNONG 1) BEATIWONG TOU 110N

UTTAPXOVTOG KWAIKA.
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TENOG €ival atrapaiTnTo VA Yivel €dW Pia avag@opd oTnv uttdpxouca Baon
Agdopévwy. MNa TRV UAOTTOINON AUTAG TNG TITUXIOKAG TTPoUTTO0E0N fATAV N XPrion Tng
Baong dedopévy OTTWG ATAV, XWPEIG WOVIUES TPOTTOTTOINCEIG i} AAAAYEG TTIVAKWY Kal
Oedopévwy. ZTa eTTOPEVA KEQAAaIa Ba yivel ava@opd o€ KATToIa TTPOBARUATA TTOU

auTO dNUIoUPYNOE, OTTWG Kal IDEEC YIA TNV MEAAOVTIKI QVTIMETWTTION TOUG.
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KepdAaio 2. TepiBaAAov uAoTroinong

2.1.Eicaywyn
To Tpdypapua TTou UAOTTOINBNKE YIa TNG AVAYKES AUTAG TNG TITUXIOKAG
epyaciag €xel ypa@tei eE0AOKAApou o€ Java 8 pe TAaTeéppa uhotroinong To Intellid.
MapakdTw Ba yivel EexwPIoTH avag@opd oTnV TTAATQOPUA UAOTTOINONG, OTNV YAWOOO
TTPOYPAUMATIONOU OAAG Kal OTIG duo £TOIUES BIBAIOBAKES TTOU XpNolIuoTToIdnkav yia

TNV AvAKTNON KAl aTTOBRKEUO BEQONEVWIV.

2.2.loTopia Tng Java

2TIG apx€Eg Tou 1991, n Sun avadnTouoe To KATAAANAO €pyaAcio yia va
atroTteAéael TNV TTAATQOPUA AVATITUENG AOYIOUIKOU O€ UIKPO-OUOKEUEC.E Ta epyaleia
TNG €TTOXNG ATAV YAWOOEG OTTWG N C++ kai n C. Metd amd didpopoug
TTEIPAPATIONOUG TTPOEKUYE TO CUUTTEPAC A OTI Ol UTTAPXOUOES YAWOOEG OEV
MTITOpOUCaV Va KaAuwouv Tig avaykeg Toug. O "tratépag” tng Java, James Gosling,
TToU epyadoTav eKeivn TNV €TTOXNA YIA TRV Sun, £€KAve dN TTEIPAPATIOUOUS TTAVW OTN
C++ Kal gixe TTApoucIAcel KaTé KalpoUg KATTOIEG TTEIPANATIKES YAwooeg (C++ ++, TTOU
METETTEITA OVOudoTNKE C# ) wg TTPOTUTTA yIa TO VEO £pYaAEio TTou avadnTouoav
oTnv Sun. TeAIKA PHETA aTTO Aiyo Kaipd KaTEANEav Ye hia TTPOTACH YIa TO ETTITEAEIO TNG

eTaIpiag, n otroia Tav N yA\wooa Java.

H Java fitav pia yAwooa 1Tou diatnpouce HeYAAn ouyyEevela Je TRV C++.
MapoAa autd €ixe TTOAU TTI0 €VTOVO QVTIKEINEVOOTPEQPN (0bject oriented) xapakThpa o€
oxéon Je Tnv C++ Kal xapaktnpi{otav yia TRV ammAdTnTa TNG. H eTTionun epgavion
TNG Java oTn Blounxavia NG TANPo@opIkAG £yive To MdapTio Tou 1995 6tav n Sun Tnv
avakoivwoe a1o ouvédplio Sun World 1995. O mpwTtog heTayAwTTIoTHS (compiler) Tng

ATav ypapuévog otn yA\wooa C atmd tov James Gosling.

2116 13 NogpBpiou Tou 2006 n Java €yive TTAEOV PIa YAWOOQ avoiXTou KWOIKA
kal oTig 27 Atrpihiou 2010 n eTaipia Aoyiopikou Oracle Corporation avakoivwoe OTi
META atrd TTOAUPNVES OUlNTAOEIG NPBE 0€ CUPPWVIaQ yIa TNV £§ayopd TNG Sun

Microsystems Kai Twv TEXVOAOYIWV (TTVEUPATIKA dIKAIWUATA/ TTATEVTEG) TTOU N OEUTEPN

L https://el.wikipedia.org/wiki/Java
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gixe oTNV KaTOXN TNG N dnuIoupynoel. H ouykekpiyévn cup@wyvia Bewpeital onuavTikA
yia 1o uEAAOV TNG Java Kal ToU YEVIKOTEPOU OIKOOUOTHUATOG TEXVOAOYIWY YUPW ATTO

QUTH MIOG KOl 0 EUPECOG EAEYXOG TNG TEXVOAOYIOG Kal N eEENIEN TNG TTEPVAEI 0€ AAAQ

Java GUI
Development
J2EE Application
Enterprise Development

xépia.

Java

Java
Development

Development

API
Integration

Application
Server

2.3. XapakTnpIoTIKA TNG Java

H Java cival duo mTpaypara: yAwooad TTPoypaUPaTIoNoU Kal TTAaT@opua. H

Java oav YAWOOa TTPOYPANHATIONOU XApaKTNPEIZETal OTTO TIC TTAPAKATW £VVOIEG.?
e ATIAR

2TOX0G TNG OPAdAG TNG Sun TTOU AVETTTUEE TNV Java, Tav Jia YAWooo EUKOAN
oTnVv XpHon, TTou dev atraiTei TTOAAR e€aoknon Kal ekTraideuan. O1 TTeEpIcTOTEPOI
TIPOYPAPMATIOTEG OTIGC MEPES JAG DOUAEUOUY €iTe pe TNV C gite e Tnv C++. 'ET01,
MOAoOVOTI N C++ dev Tav n KATAAANAN yia 10 apxIkoe ax€D10, n Java oxXedIAoTNKE

Baoel TnG C++, ye oKOTTO va yivel 600 TO dUVATOV TTEPICTOTEPO KATAVONTH.

H Java mmapaAeitrel TTOAG a1md T OTTAVIWG XPNOIMOTIOIOUPEVA Kal
duokoAovONTa XaPAKTNPIOTIKA TNG C++, TToU deV wPEAOUV Kal TTOAU TNV eUEAIgia TNG
yAwooag. MNpooTédnkav diepyaacics, OTTWGS N auTOUATn CUAAOYHA TwV
"okoutndiwV" (automatic garbage collection), dieuKOAUVOVTAG TOV TTPOYPAUUATIONO
o€ Java. Mia koivrj TNy TToAUTTAOKOTNTAG TNG C++ Kal Tng C €ival n diaxeipion NG

2 http://www.islab.demokritos.gr/gr/html/ptixiakes/kostas-aris_ptyxiakh/Phtml/java.htm
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MVAUNG. Mg TNV Kaivoupyla digpyaadia TG autopatng oUAAOYAG "OKoUTTIdIWV", TToU
OUVIOTATAl ATTO TNV TTEPIODIKI ATTOOETPEUON TNG YVING TTOU BEV XPNOIYOTIOIEITAIl,
MEYAAO PEPOG ATTO TNV OOUAEIQ TWV TTPOYPANUATIOTWY AUTOUATOTTIOIEITAI KAl

MelwvovTal Ta bugs.

‘Eva TTAEOVEKTNPA TNG Java TTou OQEiAETal TNV ATTAOTNTA TNG €ival OTI TO
MEyeBOG Twv atrapaiTnTwy gpyaAciwv. O Java interpreter kal ol BacikéG BIBAIOBRKEG
gival MIKPEG Kal 0 KWAIKAG TN Java gival TO00 TTEPIOPIoPEVOG O€ HEYEDOG TTOU PTTOPEI

Aaveta va TpEEEl o€ OTTOIAdNTIOTE MIKPN MNXAVH] Kal va KaTEREI aTTd TO BiKTUO.
o AVTIKEINEVOOTPEPAG

Aéyovtag OTI hia YAWooa TTPoYPAUPATIONOU Eival QVTIKEINEVOOTPEPNG,
EVVOOUE N TEXVIKI OXEOIQOUOU VOGS TTPOYPANUATOG OUYKEVTPWVETAI O€ AVTIKEIPEVA.
‘Eva avTIKEiPJEVO gival 0 ouVOUQOTUOG OEDOUEVWY, DIABIKATIWY KAl AEITOUPYIWYV UE
Baoikr 1816TNTA TNV ATTOKPUWN Tou ouvdUaopoU auTou. To KABe avTikeipevo, dnAadn,
avTigeTwTTiCeTal oav éva "uaupo kouTi". Ta avTikeipeva dgv gival aveEdpTnTa HETAEU
TOUG, OAAG BpiokovTal o oxéan aAANAecapTnong pe Ta uttéAoitma. YTrdpxel n Evvoia
TNG KANPOVOUIKOTNTAG PETAEU TWV AVTIKEIMEVWY, ONAAdN éva QVTIKEINEVO PTTOPEI va

KAnpovounoel dedopéva atrd AAAQ avTIKEIPEVA.

O1 YAWOOEG QVTIKEIUEVOOTPEPN TTPOYPAUUATIONOU gival YAWOOEG uwnAou
ETMITTEOOU, APAIPETIKEG, ATTOTEAECUATIKES, YPAYOPES KAl XPNOIUOTTOIOUVTAl YIA TRV
Onuioupyia JEYAAWY KAl GNPAVTIKWY EQapUoywyV. O1 QvTIKEINEVOOTPEPNG EUKOAIES TNG

Java gival idleg pe autég TG C++, pe emmekTdoelg ammo Tnv Objective C.
e 2uuBartA upe Aiktua

H Java €xel pia peyaAn BIBAI0BRAKN atmd pouTiveg yia TRV ETTITUXNMEVN
ouvepyaoia Pe Ta TTPWTOKOAAa HTTP kal FTP. Kar’ autdv Tov TpOTTO, 01 OIKTUAKEG
ouvd£oelg dnIoupyouvTal EUKOAOTEPA aTTO OTI Je TNV C ) Tnv C++. Ta mTpoypaupaTa
o€ Java PTTopouv va £xouv TTpooacn PEow BIKTUOU O€ QVTIKEIMEVA , YE TNV idIa

dveon TToU £vag XprnoTng TTPOCTTEAQUVEL Eva TOTTIKO OUCTNUA OPXEIWV.
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e 2T00ePN

H Java trpoopiceTal yia TNV ouvtagn TTpoypauuAaTwy TTou Ba gival agidtmoTa
atro OAeg TIG TTAEUPEG. AiveTal EUpaacn oTov aTTd VwpPig EAEyX0 yia TTIBava
TTPORANMATA KAl OTOV EAEYXO OE TTPAYUATIKO XPOVO Kal OTNnV £CAAEIPN KATAOTACEWV

TTOU TTPOKAAOUV AGON.

H peyaAuTtepn diagopd petagu Java kal C/C++ gival To yeyovog OT1 N Java €xel
éva JOVTEAO BEIKTWYV TTOU e¢agavidel TV TTIBAvOTNTA TNG ETTAVAXPNOIYOTTOINONG TNG
MVAMNG Kal TNV KATaoTpo@r Twv dedopévwy. AvTi yia apiBunTIkoug deikTeg (pointer
arithmetic), n Java £xel TTpaydaTIKOUG TTivakeg (true arrays). O1 TTPOYPAUMOTIOTES TNG
Java dgv €xouv va @opnBouv Tnv akouoia (A un) TPoTToTroinon TNG MVAKNG, YiaTi Ogv
uTTdpxouV OcikTeG (pointers). EEGAAouU, Ta TTpoypdupaTa o€ Java dgv JTTopouV va

QTTOKTAOOUV UN €YKEKPIYEVN TTPOCRACN GTNV PVAMN.
o Aoc@alig

H Java trpoopiletal yia Xprion o€ avolkTd, diktuwuéva repiBaAAlovta. IM' autd
T0 AOYO, 181aiTEPN TTPOCOXN £XElI D0BEI 0TV ACoPAAEIa TToU TTapEXEl N YAwooa. H Java
ETMTPETTEI TNV KATOOKEUN TTPOYPAUMATWY EAEUBEPWV aTTd 100G KAl N TPOTTOTTOINCN
TOUG gival aduvarn. O1 TEXVIKEG TTIOTOTTOINONG TAUTOTATAG BacifovTal 0TV ACUUMETPN

KPUTTTOYPOQIa.

Y1rdpxel pey@An oxéon peTagu Tou TPOTTOU dlaXEipIoNG TNG MVAMNG Kal TNG
TTapeXOPEVNG ao@AAEIag. ANAYES OTNV onUAcioAoyia TwV OEIKTWY TNG UVAUNG
KAvouv aduvarn Tnv Pn £ykupn TTpooBacn ota 0edopuéva TG UVAKNG A TNG
TTPOCRACNG TWV OEOOPEVWV TWV AVTIKEIMEVWY. Me auTOV TOV TPOTTO KATATTOAEUOUVTAI

Ol TTEPICOOTEPOI 10i.
e Oudttepn TNG YTTOKEIUEVNG APXITEKTOVIKAG

H Java £xel oxedlaoTei yia va uttooTnpiCel DIKTUOKES EQapuoYEG. 'Eva dikTuo,

OMWG, atroTeAEITal ATTO TTOIKIAI DIAPOPETIKWY CUCTNUATWY, UE dlaopeTIKEG CPU Kal
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AeIToupyik@ ouoTtriipata. [a va grropouv o1 Java EQAapPoYEG va EKTEAOUVTAI TTAVTOU
o710 OiKTUO, TO TTPOYPAPUa Java TTPETTE Va TTEPACEl aTTO dUO dIadIKATIEG WOTE va
KATaANEel o€ eKTEAECIUN Pop®R. MpwTa O HETAYAWTTIOTAG, METATPETTEI TOV TTNYAio
KWOIKQ TOU TTPOYPAUMATOC O¢€ Wia evdidueon YAwooa Tou KaAeital Java bytecodes.
Ta Java bytecodes cival avegaptnTa TNG TTAATQOPUAG KAl PE XPrON TOU

epunveutn (interpreter) kGBe bytecode evioA peTaTpéTeTal o€ KATAAANAN duadikn)
MOP®A yIa va TPEEEI OTOV EKAOTOTE UTTOAOYIOTA. H

peTayAwTTion (compilation) cuuBaivel uévo pia @opd yia kabe Java TTpoypauua, n
epunveia (interpretation) yivetal KA6e @opA TTOU TO TTPOYPAPUA EKTEAEITAL. H TEXVIKA

auTr) ovopadeTal "write once, run anywhere".

Ta Java bytecodes PTTopoUUE VA TA QAVTOCTOUUE OAV TV YAWOOO PUNXavng
yla Tnv Java Virtual Machine (JVM). K&6e Java epunveutnc (11.x. évag Web
browser 1Tou ptropei va Tpéxel applets) ival yia Aoyiouiki e@apuoyn Tng Java Virtual
Machine. H JVM avaAaupavel va petatpéyel Ta bytecodes o€ KATAANAN ekTEAETIUN

pJop@r], avaAoya Pe TO UTTOKEIMEVO software kal hardware.
e ®opnm

To yeyovog o1 gival ave€dpTnTn TNG UTTOKEIMEVNGS TTAATQOPHOG ATTOTEAEI HEYAAO
MEPOG TOU OTI gival gopnTr}, GAAQ UTTAPXOUV Kal AAAQ onuEia TTou xapakTnpifouv Tnv

@opnTOTNTA TNG.

>¢ avtiBeon pe v C/C++ dev uTTApYXOUV KOBOAOU XOpaKTNPIOTIKA TTOU
eCapTtouvTtal atrd Tnv CPU Tou uttoAoyioTh. ‘ETOl, Ta ueyEDN TwV TTPWTAPXIKWY TUTTWV
Oedouévwy gival KaBopIoPEVa Kal N CUPTTEPIPOPA TOUG gival TTavTou n idia. Na
TTapddeiyua, "int" onuaivel Tavra évav 32 bit aképaio kai "float" Tévra

avTirpoowTrevel €évav 32 bit floating apiBuo.
e Interpreted

Ta Java bytecodes peta@pdalovtal o€ TTPAYMATIKO XPOVO O€ EVIOAEG UNXAVAG
TTOU €€aPTWVTAI ATTO TNV EKACTOTE TTAATQOPUA, Kal dev atroBnkevovTtal Troubeva. H

dladikaaia gival ypriyopn kai 1o atmoteAeoparikr). Madi ye ta bytecodes petagépovral
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TTANPOPOPIES TTOU YTTOPOUV VA XPNOIYOTTIOINBOUV KATA TNV EKTEAECN KAl TTAPEXOUV TNV
Baon yia Toug eAéyxoug TTou TrpaypatoTrolei o ouvOeTAG (linker). Etriong Ta

TTpoypdauuaTta yivovral o €mdeKTIKA o€ debugging diadikaoieg.
e  YynAng Atmodoong

H diadikaoia TrTapaywyng Twv VTIOAWV PuNXavig eival atrAf kai ypryyopn. O
KWOIKAG TTOU TTPOKUTITEI €ival ATTOTEAEOPATIKOG. O HETAYAWTTIOTAG OTTO TNV PEPIG TOU
EQPAPMOLEl aUTOPOTN KATAVOUL TwV KaTaxwpenTwy (automatic register allocation) 6tav
TTapdyel Ta bytecodes. H TeAIKA pop@r) Tou KwdIKa (eKTEAETIUN duadikr) Jopen) Eivail

MIKPR O€ PEyeBoC Kal TaxuTaTn OoTnV EKTEAEDN.
e Multithreaded

Ta Tpoypdupata o€ Java £Xouv TNV duvaTtoTNTA VA AVTIMETWTTICOUV TTOAAEG
KATaoTAOEIG — dIadIKaoieg TauTOXpova. 2€ avtiBeon, n C kair C++ givai single-
threaded yAwooeg. Ta TTAcovekTAPaTa Tou multithreading €ival n KaAUTEPN

TTPAYUATIKOU XPOVOU CUUTTEPIPOPA Kal N KAAUTEPN AAANAETTIOPAOTIKY AVTATTOKPION.
e Auvauikn

H Java civai 1o duvapikr} yAwooa atrd Tnv C rj C++. 'Exel avatTuxBei yia va
TTPOCOPUOOTEl O€ €va e€eAlIcoduevo TTeEpPIBAAAov. O1 BIBAIOBNAKES epyaAEiwv
avatrtuooovTtal EAeUBepa pe TNV TTPO0Beon VEWV HEBGOWYV Kal JETABANTWY, XWPIG va

eTnpealovTal ol dN UTTAPXOUOES EQPAPPOYEG.

2.4.BIBAi0BnKeg TTOU XpNnoiyoTroiénkav
‘Eva akéun TTAeovEKTNUA, OXI HOvo TNG Java, aAAd OAWV TwV EUPEWG
O100EO0UEVWV AVTIKEIMEVOOTPEPWY YAWOCOWYV TTPOYPAUMATIONOU, €ival TO JEYAAO
TTARB0G £ToINWY BIBAIOONKWY TTOU PTTOPEI KATTOI0G Va BPEl yia va KaAUWeEl Eva JeydAo
€Upog avaykwv uhotroinong. Auo Tétoieg BIBAIOBAKES XpPNOIUOTTOINBNKAY OTNV

avatTugn Tng TTapouoag TrTuxiakng. O BIBAIOBRKES auTéG gival oI TTAPAKATW.
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e MySQL Connector/J

H BiBAI0BAKN auTh gival o mmionuog 0dnyog JDBC yia MySQL. H Java
DataBase Connectivity (JDBC) €ival éva API yia Tn YAWooa TTpoypauuaTiopou Java
TTOU 0piCel TOV TPOTTO TTPOORACNG VOGS TTEAATN O€ pia Bacn dedouévwy. Mo
ouykekpipgéva N MySQL Connector / J 8.0 gival cupartr ge OAeg Tig ekdooelg MySQL
¢ekivwvtag atrd Tnv MySQL 5.5. EmittAéov, n MySQL Connector / J 8.0 utrooTnpicel
10 Véo X DevAPI yia MySQL Server 8.0.3

e Apache Commons CSV

H BiIBAI0BAKN auTr KAAUTITEI TIG AVAYKES AVAYVWONG Kal dnuioupyiag apxeiwv
CSV4 Ta CSV XpnoIhoTrolouvTal EUPEWS WG TPOTTOG dlacUvdeans o€ GUCTAUATA
TTaAaiou TUTTOU 1 yia TTpoowTToTToINuéVn dlaxeipion dedouévwy. To CSV eivai
aKkpwvUuIo Kal onuaivel "Comma Separated Values". H poper dedouévwv CSV
opiletal 0to RFC 4180 aAAG uttdpyxouv TTOAAEG TTapaAAayEG. Koivo o€ OAeg TIg
TTapaAAayEg gival n Baoikry dour Tous. H pop@r) Twv dedopévwy oTa apxeia CSV eivai
record oriented, dnAadr] KABe vEO OEOONEVO EeKIVA O€ VEQ YpaUUn KEIpévou. Kabe
OedopEVO TTEPIEXEI TTOANQTTAEG TIMEG Kal OeV €ival aTtTapaitnTo OAa Ta dedouéva va

£xouv ToV id10 apIBUO TIHWV.S

2.5.H MNMAat@épua uhotroinong

3 https://dev.mysgl.com/downloads/connector/j/8.0.html
4 https://commons.apache.org/proper/commons-csv/
5> https://commons.apache.org/proper/commons-csv/apidocs/index.html
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H TAaT@Sépua uAoTTOINONG TTOU XPNOIUOTTOINBNKE €ival TO OAOKANPWHEVO

TepIBAAAov avatTugng IntelliJ. ‘Eva oAokAnpwpuévo trepiBaAlov

avaTTuéng (integrated development environment, IDE) givai pia

oouiTa AoyIOUIKOU TTou BonBdel oTnv avdaTtrTugn TTPOoYPAUNATWY UTTOAOYIOTA. ZUuvhBwg

éva IDE TrepiAauBavel KATToIoV €TTEEEPYQTTH TTNYAiOU KWAIKA, VAV HETAYAWTTIOTA,

epyaAeia autépaTNG TTAPAYWYAGS KWOIKA, ATTOOQOAPATWTH, OUVOETN, OUCTNUA

eAEyXOU eKOOOEWV Kal EPYAAEIO KATOOKEUNG YPAPIKWY dIGOUVOETEWY XPAOTN YIA TIG

uTré avaTTugn epapuoyéc.® To Intellid diaTiBeTal oe duo ekddoeig Tnv Ultimate kai Tnv

Community. H Community €ival open-source Kal dwpeav.

H mmpwTn ékdoon Tou IntelliJ IDEA kukAo@bpnaoe Tov lavoudplio Tou 2001 kai

ATav éva atmod 1a TpwTta JAVA IDE pe TTponyuEVEG dUVATOTNTEG

TTAOfyNoNG KWAIKa Kal eTTavakabopiopou kwdika. To 2010 aTo 1TepIodikd InfoWorld,

10 IntelliJ éAaBe TO UYPNAOGTEPO OKOP AVAUECO OTA TECOEPA KOpUPaia epyaAEia

TTpoypaupaTiopoU Java: Eclipse , IntelliJ IDEA, NetBeans kai JDeveloper.’

8 00

|:_'| LookupActivity.java — [Wiktionary] - Wiktionary - [~/ldeaProjects/Wiktionary] -

': @ Wiktionary

| M.

¥ [ com.example.android.wiktionary
© © BuildConfig
@ & ExtendedWikiHelper
@ © LookupActivity
© © Manifest
Our
@ & SimpleWikiHelper
@ & Wordwidget
» Bl Libraries

Debug 9 Wiktionary

Console +* (@ Logcat -+*

m Debugger

Frames §¥ Threads
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® "<1> main"@830,013,381... ~
= onPreExecute():271, LookupActivity$ LookupTa

startNavigating():15 7, LookupActivity
onMewintent():237, LookupActivity

5: Debug % 6:TODO (@ Android

[] Allfiles are up-to-date (5 minutes ago)

@ LookupActivity java x

@verride
onPreExecute() {
.startAnimation(
.
r
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doInBackground(String...
. — 1

= Variables
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P # mSlideln = {android.view.animation.Anil

®https://el.wikipedia.org/wiki/OhokAnpwpévo_meptBdAov_avarmtuéng

7 https://en.wikipedia.org/wiki/Intelli)_IDEA
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Kepahaio 3. Z1ad1a avaTITUENG

3.1.Eicaywyn
2€ AauTO TO KEQAAQIO Ba yivel pia avaAuTIKA ava@opd oTIG BACIKES ApXEG, IOEEC
Kal TTapadox£G TTOU aPopoUV TOV aAyOpIBUO avaBeong TITUXIAKWY KAl TO TTWG AUTEG
aAAGEav kail e¢ehixtnkav KaTté Tnv diadikacia avaTiTugng Tou. ZKOTTOG TOU KEPaAQiou
auTou gival va yivel avTIANTITO TO TTWG KAl TO YIATI ETTIAEXTNKAV Ol CUYKEKPIUEVEG
UAOTTOINOEIG YIa VO KAAUQTOUV Ol BACIKOi GTOXO!I KAl AVAYKES TOU TTPOYPANMATOG.
TéNog, Ba yivel avag@opd o€ TTPORAANATA TTOU UTTHPEAV KAl TO TTWGS auTd

EeTepaoThKay.

3.2. Acikteg AgloAdynong
MpwTapxIKA TTPoUTTO8ecn Yyia TNV avaTTuén Tou aAyopiBuou Atav va Bpedei
évag TpOTTOG agloAdynong KABE evOeEXOUEVNG avABEONG TITUXIOKNG O€ évav QoITNnTH.
‘Eva 1€1010 TTAQiOI0 agloAdynong Ba utmropouoe va Xpnolyotroindei ox1 uévo Katd tnv
OIGpKeEIa TNG EKTEAEONG TOU aAyopiBuou yia Tnv avddeon TITuxiakwy, aAAd Ba ATav
XPAOIMO Kai yia TNV TEAIKN agloAdynon Tou aAyopiBuou woTe va atToPacioTE N

OIkaiéTnTa auToU.

O1rwg ava@EépinKe Kal 0TO KEPAAQIO 4 UTTAPXOUV Tpia BACIKA KPITHPIA TTOU
a@opouv Tnv diIkadTNTa Tou aAyopiBuou. Ta KpIThpIa auTd gival: va 608ouv 600 TO
ouvaTtdv TTepIcoOTEPQ BEPATA, va yivouv 0€EBA0TEG O1 TTPOTIMACEIS TOU KABE goITnTA
Kal va 600¢i TTpoTEPaIOTATA OTOUG KAAUTEPOUG QOITATEG. Na auTd To Adyo
XPNOIYOTTOINONKAV I O€Ipd OEIKTWYV YIO TNV TTOCOTIKOTTOINGN TWV TPIWV QUTWV
KpITnpiwv. To €UPOG TINWYV TWV JEIKTWV AUTWYV opioTnKe atrd 1-10 ox1 uévo yia

€UKOAIia, aAAd Kai yia €§il00ppATTNON TNG OUVAMIKNAG TWV TPIWV QUTWYV KPITNPIWV.

MNa va agloAoynBei n akadnuaikr agia Tou KABE oITNTA XPNOIKOTTOINBNKAV TA
€€e1g dedopéva: o MNevikdg Méoog Opdg(IM.M.O) Tou K&Be @oITNTH, 0 ZUVTEAECTNG
Mpoddou Tou(Z.I1.), To cUvoAo Twv AIBAKTIKWY Movadwv(A.M.) Twv padnudTwy TTou
éxel repdoel kal o Méoog Opdg TNG BabuoAoyiag TTou €xel 0 @OITNTH OTA
MpoaTtrairoupeva MaBrjuarta tng K&Be TTuxiokAg(M.O.MN.M). O TpdTTOG UTTOAOYICHUOU

TOU O€EIKTN auToU QaiveTal TTOPAKATW.
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> Z0voho = I.M.O + (2.M./100) + (A.M./21) + (2*M.O.M.M)

AtroacioTtnke va 600¢i pia 1diaitepn BapuTtnta otov Méco Opd
MpoaTtrairoupevwy Mabnuartwy, yr autd Kal dITTAACIAZETAl, WOTE Va TTIRPABEUTEI N
oupBaTOTNTA TOU POITNTH UE TO OUYKEKPIYEVO BEPa. Agicel edw va avagepOei OTI av
évag @oITNTAG Oev £XEl OAOKANPpwOoel OAQ Ta TTPOATTAITOUMEVA HABRUATA TNG
TITUXIOKNG TTOU €XEI ETTIAEEEI TOTE QUTOUATWG ATTOKAEIETAI ATTO TNV dIEKOIKNON TOU

Béuaroc.

MNa va yivouv oeBaoTEG O TTIPOTIMACEIG TOU KABE @OoITNTA JovadikdG OEIKTNG
gival o ApIBuo6g EtmAoyig Tou KdBe @€uaTtocg yia Tov kaBe goitnth (A.E.O.). Na autd

TO0 AGYO XPNOIKUOTTOIRNBNKE O TTAPAKATW TUTTOG:
» [portiynon =2*(11 - A.E.©.)

Kai edw uttapxel SITAacIaoudg yiaTi ol TTPOTIMACEIG TOU KABE QOITATH TTPETTEI

va yivouv 181aitepa 0eBacTéC atTd TOV aAyopIOuo.

ATTOTEAEOHUQ TNG XPNOEIS TWV TTapaTTavw SEIKTWYV gival 0TI KABe TBavA
avaBeon BEuaTtog o€ évav QoITNTr UTTOPEI EUKOAG va agloAoynBei kal va ouykpIBei pe

€va Kal JOVO ZKOpP, HE MEYOAUTEPA ZKOP Vva gival eVOEIKTIKO dIKaIdTEPNSG avABeoNC.
» 2kop = lNpoTtiynon + ZuvoAo

To TpiTo KpPITAPIO, dNAAdH TO va doBoUv 600 To dUVATOV TTEPIOCOTEPA BEUATA,
yivetal va petpnBei pévo PeTd 10 TTEPag Tou aAyopiBuou. ToTe gival IdiaiTepa XPAOIWO
yia va OUYKPIBoUV Ta attoTEAECUATA DIGPOPETIKWY aAyopiBuwy avdbeong. Katd Tnv
OlGpKeIa EKTEAEONG TOU aAyopiBuou dev UTTAPXEI KATTOIOC OEIKTNG TTOU VA agopd autd
TO KPITAPI0, GAAG TTOAAQTTAOI €Acyx0l KaTA TNV pouTiva avabeong ol oTToiol Ba

€TTEENYNOOUV OTO ETTOPEVO KEPAAQIO.

3.3. EmAoyr Tou KaAuTtépou aAyopiBuou
H emAoyr) Tou KaTaAANAGTEPOU aAyopiBuou yia Tnv dikaidTePn avdadeon
TITUXIOKWY EPYaciwy ATav yia 1diaitepa xpovoBopa diadikaaia. ‘ETreira amrd apkeTn

OoKEWN, avaAuaon Kal EPEUVA TPEIS AAYOPIOuOoI, 0 KaBEvag Pe BIOPOPETIKH TTPOCEYYION,
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cexwploav. Kpibnke AoItmov okOTTIN N UAOTTOINGT KAl TWV TPIWV WOTE VA GUYKPIBoUuv

Kal va agloAoynBouv Ta atroteAéopara Toug. O1 TpeEIG auToi aAyOpIBUOI Kal 01 BOCIKEG

IOE£EC TOUG AVOPEPOVTAI CUVOTITIKA TTAPAKATW.

O mmpwTog aAydpIBuog £BIve 1ID1aITEPN EUPAOT OTO Va eTTIRPAPBEUEI TOUG
AKOONMAIKA KAAUTEPOUG QOITNTEG. TAGIVOUOUOE TOUG QOITNTEG O€ PpBivouoa
ocIpd pe Baon Tov OEiKTN «ZUVOAO» Kal EEKIVWVTAG ATTO TOV TTPWTO EUPIOKE TNV
000 10 duvaTOV KOAUTEPN TTPOTIUNON ATAV aképa diaBéoiun. ‘ETTerra, yia va
IKaVOTTOINOEI Kal TO KPITHPIO Tou TTABoug BEpaTwy TTou Ba doBouv, EAeyxe OTI
Kavévag aTrd TOUG ETTOPEVOUG QOITNTEG UE APKETA KOVTIVO «ZUVOAO» dev Ba

EueEve Xwpig BEPa, oTToTE Kal £BIvE TO BEPa aTov QOITNTH.

O deuTepog aAyopiBuog £8ive €vrovn BapuTtnTa oTO va Poipdoel 600 TO
ouvartdv mrepioodTepa BEuarta. Tagivououoe Ta BépaTa ue Bdon 1o TTARBOG TOV
OIEKDIKNTWYV Kal apou £BPICKE TOV KAAUTEPO OIEKDIKNTA PE BACN TO «ZKOP» KAl
€QPOOOV KATTOI0G AANOG @oITNTAG OEV XpEIaldTav To BEUA TTEPICOOTEPO TOU TO
€dIve. TEAOG av 0 QoITNTAG aUTOG €ixe AON BEa, TOTE yIvoTav £AeyX0G OTn OEIpd
TTPOTINNONG Kal av To TTaAIG BEua gixe XapnAdTePN TTPOTIWNGCN, TO TTAAIO B€ua

AVOKUKAWVOTAV, KAl 0 QOITNTAG ETTAIPVE TO KAIVOUPIO.

O 1piTog aAy6pIBuOC ATAV 0 HOVOGS TTOU €ixe TTOAANATTAG TTepdopaTa. MNa Kabe
OUVOAO BePdTwy - @OITNTWY 0 aAYOPIBUOG £TpeXE TTOAAEG popéc (5000),
AVOKATEUOVTAG TNV AiOTA TWV QOITNTWVY PE TUXAio TPOTTO. AVOUEVOUEVO
ATTOTEAEOUA TWV TTOAAQTTAWY TTEPACTHATWY ATAV 0 AAYOPIOUOG AUTOS va gival O
M0 ApPYOG Kal va KATavaAwvel geyaAutepn pvhAun ‘Etrera, ammd 1o ouvolo Twv
ATTOTEAEOUATWYV ETTEAEYE TO KAAUTEPO TO OTTOIO KAl ETTECTPEPE. (AVOAUTIKN

avaAuon Tou TTapwyv aAyopiBuou akoAouBei aTo Ke@AAaio 4)

MNa va agloAoynBouv Ta atroTeAéoPaTa TWV OAYoPIBPWY auTwy emMAEXONKav Ta

€ENG KpITAPIA: TO TTANBOG TwV BEPATWY TToU KABE aAyOpIBUOG avEBETE, TO GBPOICHA

TWV «ZKOP» YIa TNV KABE avaBeon BEPATOG, 0 HEOOG OPOG TWV TTPOTINACEWY TTOU

060nkKe atTd KABE aAyopIOUO Kal 0 XPOVOG eKTEAEGNG. AKOMN, PTIAXTNKE WIa uEBOdOC N

oTroia dnuioupyouace Tuxaio TTANB0G BeudTwy, POITNTWYV Kal ETTIAOYWYV PECA aTTd
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TTPOKABOPIOUEVO EUPOG TIHWY, YIA VA UTTAPXEI HEYAAO TTANB0G delyudTwy yia

agloAoynon.

ATTOTEAEOHO TWV TTAPATTAVW OOKIPJWYV TAV OTI O TPITOG AAYOPIOUOG EixXE
OUVTPITITIKA KAAUTEPQ ATTOTEAEOUATA, EVW N OIAQOPA OTOV XPOVO EKTEAEONG NTAV
AMEANTEA. 2ZUVETTWG ATTOPACIOTNKE N TITUXIOKK AUTH VO XPNOIUOTIOINCEl TOV TPITO

aAyopiBuo yia TNV UAOTTOINGT TOU TTPOYPAUMATOG.

3.4.H Bdon dedopévwv
MNa TNV ouvdeon pe TRV Bdon dedopévwv HOVOBPOUOG TAV N XPron Tng
BiIBAI0BAKNGg MySQL Connector/J. T'a va KaAu@BouUv o1 aTTAITAOEIG ETTIKOIVWVIOG
TTPOYPAUMATOS — BACNG OEBOUEVWYV, OTTWG AUTEG TTEPIEYPAPNKAV OTO KEQAAQIO 4,

KpiBnke atmmapaitnTo va Tnpnbouv o1 TTapakATw KAavoveg UAOTTOINONG.

e  OTTOI0ATTIOTE ETTIKOIVWVIQ TOU TTPOYPAUMATOG e TNV BAon dedopévwv
yia avtAnon TTAnpo@opiwy Ba yivoTav uévo atnv apxr) Tou
TTpoypdauuatog. OAa ta ammapaitnTa dedopéva atrd KABe Tivaka Ba
METATPETTOTAV O€ AIOTEG AVTIKEIUEVWY, VIO HETAYEVEOTEPN XPAON, WOTE N
TTEPETAIPW ETTIKOIVWVIA PE TNV BAon dedopéVwY va unv gival

armapaitnTn.

e ApéowG PETA TNV AVTANON Twv aTTrapaitnTwy 0edopévwy, n amobnikeuon
TOUG TOTTIKA, UTTO TNV hop@r apxeiwv CSV, e€ao@alilel Tnv IKavoTnTa
TOU TTPOYPAUMATOG Va TREEEI XWPIG va XpelddeTal va ouvOeBei ue TNV

Bdaon dedouévwy.

e Ta amoTteAéopaTa Tou aAyopiBuou Ba atroBnkeuovTal YOVO TOTTIKA,

XWPIG va yivel kapia eicaywyn 1 aAAayr otnv Baon dedopévwy.

2€ auTto 1o onueio agiCel va avagepBei Eva TTPOBANUA TO OTTOIO EVTOTTIOTNKE KAl
agopd TNV Bdon dedopévwy. MeTd TIG aAAAYEG TWV TTPOYPAUMATWY OTTOUBWY Kal £V
oWn TNG €TTEPXOMEVNG, N EAAEIYN £VOG OAOKANPWHEVOU TTIVOKO OUCXETIOEWV
MaBAuaTWY dnuioupyei SUCKOAIEG oTNV eUpean TwV BaBuwyv evog QoITnTA yia TA
TTPOATTAITOUMEVA JABANATA TNG KABE TITUXIOKNG. AUTO £XEI GAV ATTOTEAEGHUA POITNTEG
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Ol OTTOIOI £X0OUV TTEPACEI TTPOATTATOUNEVA JABAUATA O€ TTPONYOUNEVO TTPOYPAN A

OTTOUBWY VO ATTOKAEIOVTAI OTTO TITUXIOKEG EPYATIEG TIG OTTOIEG DIKAIOUVTAI.

Mia eukoAn AUon yia auTtd 1o TTPORANPA, TTEPA ATTo Ta TTAAICIA AUTAG TNG
TITUXIOKNG, €ival N dnuioupyia evog TTiVOKa CUCXETIOEWY OTn BAcn dedOUEVWY O
OTT0i0G Ba TTEPIEXEI Evav VEO OEUTEPEUOV KWOIKO CUCXETIOEIG, KOIVOG OTA AVTIOTOIXA
pHaBAuaTa dIa@opwy TTPOYPANUATWY OTToUdWV. O TTapwy aAyopIBuog avabeong

TITUXIOKWY UTTOPEI TTOAU EUKOAA va TTPOCAPUOCTEI OTNV UTTApEN €VOG TETOIOU TTiVOKA.

3.5. OPadIKES TITUXIOKES
H UtTapgn OpOdIKWY TITUXIOKWY TTPOCOETEN YIa TTEPAITEPW ETTITTAOKK OTOV
aAy6piBuo avdabeong TTITUXIOKWYV. [Na va avTINETWTTIOTE KATAAANAG n ETTITTAOKA auTh

OPIOTAKAV TA TTAPAKATW TTAQIOIQ.

e [0 kdBe Ceuydpl QoITNTWYV TTOU £TTIOUPOUV VA dNAWOOUV [Ia OPOdIKN
TITUXIOKI Epyacia, JOVO O £vag atrd autoug TV dnAwvel, yadi Je Tov

apiBud puNTPWOoU Tou BEUTEPOU POITNTH.

e KdBe (euyog @OITNTWY QVTIHETWTTICETAI WG Pia ovTdTNTaA. [MiveTal
ouPYNEIoPOGS TWV BEIKTWV agloAdynong Kai Twv dUO QoITNTWV KAl
uttoAoyiceTal 0 JEoOg 0pOG. AKOUN, av £0TW évag aTrd Toug duo
@OITNTEG OEV £XEl OAOKANPWOEI KATTOIO OTTO TA TTPOATTAITOUNEVA

MaBAuOTa TNG EKACTOTE TITUXIAKNAG £pyaaiag, atmokAgiovTal kal o1 duo.

O AdN uttdpxov aAyopIBuog avabeong TITUXIOKWY EPYOCIWV Poipadle TIG
OMABIKEG TITUXIOKEG TTPWTA KAl TIG ATOPIKEG O€ OEUTEPO XPOVO. AUTO £DeIXVE HIA
BapuTnTa OTIG OPABIKES TITUXIOKEG TTOU OEV NTAV ETTIBUUNTH. TO OKETTTIKO TTOU
odNynoe 0€ AuTRV TNV ATTOPACT ATTOPPEEI ATTO TNV TTAPATAPNOCN OTI Ol POITATES TTOU
onAwvav opadikr epyacia TRV dnAwvav o uynAi B€on TTpoTipnong. Akoun, N
avAabeon Tov OUOdIKWY EPYACIWV O€ TTIPWTO XPOVo Bonbouce va deCUEUTOUV
TTEPICCOTEPOI POITATEG PE AIyOTEPO BEPATA Kal va atTAoTToINBEi 0 aAyopiBuog

avaBeong TITUXIAKWY EPYATCIWV.
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2TOV TTAPWV aAyOpIBuo avaBeong TITUXIOKWY KPIONKE OKOTTIUO VA PuNV UTTAPXEI
QAUTOG O DIOXWPICHOG. AKOUN Kal av n TeavoeTnTa va dnAwBEi pyia opadikr) epyacia o€
XOUNAR B€on TTpoTiuNONG €ival PIKPL, yIa va IKAvOTToINBEl Yia TTpwTapXIKh aTTaitnon
TTOU €ival n dIKaIdTATA TOU aAyopiBuou, Ba TTPETTEl va UTTAPXEI I0OTNTA AVANETA OTIG
OMAdIKEG KAl OTIG ATOMIKEG TITUXIOKEG EPYATieG. ApVNTIKO ATTOTEAEOUA QUTAG TNG
amoeaong ATav n €Viovn augnaon Tng TTOAUTTAOKOTNTAG TOU aAyopiBuou, KATI TO OTTOi0

KpiBnKe atrodeKTo.
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KepdAaio 4. AvaAuon AAyopiBuou

4.1. Eicaywyn
2€ auTto 1O KeEQAAaio Ba yivel pia d1€odikr) avaAuon Tou aAyopiBuou avdabeong
TITUXIOKWY £EPYACIWY, OTTWG AUTOGS €ival oTnV TEAIK TOU Hop®r. Oa yivel eTTeEAyNoN
TNG BAOCIKNGS AOYIKAG Tou aAyopiBuou Kal Tou TpOTTou Asitoupyiag Tou. OTTou KpiveTal
atrapaitnto 8a uttdpxel TTapdbeon KWAIKA, N oTToia Ba yiveTal oTa TTAPAPTHUATA, OTO

TEAOG TNG EPYATiag.

4.2. ApxIkEG dl1adIKaaieg
Mpiv apxioel o aAyopiBuog avadBeong TITUXIOKWY €ival ATTapaiTnTo va yivouv
katroleg diadikaoieg (Mapdptnua 1). MapakdTw akoAouBEi pia avaAuTIKA €TTEERyYNON

TwV O10dIKACIWY QUTWV HPE TNV OEIPA E TNV OTToI0 CUMBaiVOUV Kal OTO TTPOYPANA.

MpwTo HEANUA TOU TTPOYPANMATOG €ival N eUPECN A N dNUIOUPYIA TOU KEVTPIKOU
@akEAou OtTou Ba atroBnkevuovTal Ta OEOOUEVA KAl TA ATTOTEAECUATA TOU aAyopiBuou

(MapdpTtnua 2).

Apéowg HETA akoAouBei N cuAoyr Twv OEdOPEVWYV TTOU €ival aTTapaiTnTa yId
TNV €KTEAECN TOU aAyopiBuou. ETTeidr To TTpOypapua €XEI QTIAXTE UE OTOXO va UTTOPEI
va TPEEEI Kal Xwpig auvdean aTnVv BAcn dedouévwy, 0€ AUTO TO ONUEIO yiveTal EAeyX0G
YO TO Qv JTTOPEI va €MITEUXBEI ouvdeDN Kal av OxI TOTE N cUAAoyr dedouEvwy YiveTal
atro Ta ToTTKG apxeia. Epgavég og autd 1o onpeio gival n TpolTmdOeon va £xel
ouvoeBei TO TTPOYPAPUA PE TNV BACT BEBOUEVWY TOUAGXIOTOV HIa QOPA OTO TTAPEABOV
WoTe va £xouv dnuioupynBei Ta Totmka avTtiypaga (Mapdptnua 3). E@dcov n ouvdeon
ME TNV BAon dedouévwy gival QIKTH TOTE YiveTal GUAAOYH TwV ATTapaiTATWV
oedopévwy atrd Tnv Baon (Mapdptnua 4) Kol auéowg PJETA YivETAI N evUEPWON N N
dnuIoupyia Twv TOTTIKWVY avTiypdewv (Mapdptnua 5). Av n ouvdeon Pe TNV Paon dev
MTTOPEl va emmTeUXOei TOTE T atrapaitnTa 6edopéva cUAAEyovTal aTTO TA TOTTIKGA apxEia
CSV (Mapdptnua 6). AgiCel edw va onueiwBei 0TI 0 TTivakag grades TrepIEXEl HOVO
BaBuoAoyieg TTepacuévwy padniuatwy. Etriong, o Adyog yia Tov o110io cUAAéyovTal
OAEG 01 TTANPOPOPIEG TOU GUVOAOU TWV EVEPYWV QOITNTWYV KAl BEPATWYV Eival yiaTi TO

TTPOYPAUMA TTPETTEI VO UTTOPEI va AEITOUPYROEI KOl XWpPic ouvdeon oTn BAon
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OedoEVWYV. 2€ aUTO TO onueio N ouAAoyr dedopévwy Exel OAOKANPwEOED, Ta dedopéva

€XOUV UETATPATTEI O€ NIOTEG AVTIKEIMEVWV KAl N ETTECEPYATIA TOUG PTTOPE VA EEKIVIOEL.

H emeepyaoia Twv TTapatmavw 0£OOPEVWV UTTOPET va XWPIOTEI 0€ 4 BaCIKA
Briuarta (Mapdptnua 7). Apxika Ba TTpéTTel va BpeBouv ol BaBuoi kA @oiTnTr o€
KABe padnua. Edw trpétrel va doB¢i 1I81aiTEpN TTPOCOXN YIATI UTTAPXOUV Kal JabAuaTa
TTOU Xwpidovtal o duo PEPN (EPYAOTHPIO KAl BEwpia). Z€ QUTAV TNV TTEPITITWON YIA va
BewpnOei Eva pabnua TTepacpévo Ba TTPETTEN O POITNTAG va €XEI TTEPACEI KAl TA dUO
MéEPN. TéAoG, TTpoooxn Ba TTpéTTel va &0B¢i kal oTnv BapuTnTa Tou BaBuoU KABE
MEPOUG, PIOG KOl TO EPYOOTNPIAKO PEPOG EVOG HaBrpaTog gival To 40% Tou TEAIKOU
BaBuou kai n Bewpia 10 60%. O dlaXwWPICPOS AVAPECTH OTA N HABAUATWY, OTTWG
auTd ival atroBnkeupéva otn Baon dedouEvwy, YiveTal JE TNV TTAPOUCIA 1) aTToudia

TWV KAaTaAAgewV «-E» i} « - E» yia epyacThpia Kal «-O» 1 « - O» yia Bewpieg

(MapdapTnua 8).

Eméuevo BApa gival n dnuioupyia yia véag AioTag TTou Ba TTEPIEXEI JOVO TOUG
@OITNTEG/OPADES POITNTWY TTOU £XOUV ETTIAECEI BEUA TITUXIAKAG, TToIa BEPATa £XOouv
EMMAECEL, O€ TI TTPOTEPAIOTNTA KAl TO OUVOAIKO «ZKOP» YIa KABE €TTIAOYN TOUG. 2€ auTd
TO onUEio atToKAgIOVTAl OI POITNTEG/OPADES POITATWYV TTOU OEV TTANPOUV TIG

TTpoUTToB£0¢IC TwV MNpoaTtraitotuevwy pabiuatwy (Mapdptnua 9).

MeTd TNV oAOKARpwON Twv TTaPATTAVW dIEPYACIWY, EXOUUE OAOUG TOUG
POITNTEG TTOU CUMMETEXOUV OTOV aAyOpIOuUO Kal OAa Ta gTolXEia TTou XpelalOuaoTeE,
OMWG AUTO BEV gival APKETO, XPEIACOPAOTE PO AKOUN MIa AioTa TTou Ba TTEpIEXEl OAa
Ta BépaTa TTou €X0ouV €0TW Kal €vav O1EKBIKNTH Kal Toug dIekdIKNTES Toug (MapdpTnua
10).

O1 duo auTég AioTeg TTEPIEXOUV OAEG TIG TTANPOYOPIEG Kal OAOUG TOUG OEIKTES
TToU XpelalOuaaoTe yia TIG dladikaaieg ammo@acewyv Tou aAyopibuou avaBeong
TITUXIOKWY, KAl TO JOVO TTOU JEVEL Eival va TIG TAEIVOUNOOUE, TNV TTPWTN ME BACn TN
ocIpd TTPoTiuNoNG KABe B€uaTog Kal Tnv deuTepn UE BAoN TO «ZKOP» TOU KAOE

O1ekdIKNTA (MapdpTnua 11).
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4.3.0 aAy6piBuog avadBeong TITUXIAKWY EPYACIWY
O1Twg ava@EpBnKe Kal 0TO TTPONYOUHEVO KEPAAQIO O AAYOPIBUOG EXEI
TTOAQTTAG TTEPACUATA KOl 0€ KABE éva atrd auTd avakaTeUEl TNV AioTa Twv
MaBAuaTWY e Tuxaio TpoTTo (MapdpTtnua 12). H Aoyikn TTiocw atrd TIG TTOANQTTAEG
ETTAVOANYEIG €ival va YiVEI JIA TIPOCOUOIWGT BIAYOPETIKAG CEIPAG ATTOPATEWY, HIAG
Kal 0 aAyopIBuog dev Ptropei va «d€l TrTapakAatw Pripartax». MNMapakdrw akoAoubei Eva

TTAPAdEIYUA YIA VA YiVEl EUKOAA KATavoNnTo.

‘EoTw o1 éxoupe 3 Bépata (A,B,IN) kal 3 poitnTég (X,W,C). To Béua A 1o
OI1EKBIKOUV 01 QoITNTEC X Kal ¢, To Bépa B o1 goItnTéS X Kal Y Kail To Béua M yoévo o Y
(e oeIpd KaAUTEPOU «ZKOP»). AV 0 aAyOpIBuOoG Eekiviioel va poipddel Ta BéuaTa aTTd
T0 A, 10T B dwoel To BEUa oTov X, TOo B oTov W Kail 10 ' o€ Kavévav. Av dpwg

¢ekivioel atro 1o I 101€ Ba To dwoel oTov Y, HETPA TO B oTOV X Kai T0 A oTov C.

Puoikd o aAyopiBuog dev gival TOGO atTAGG Kail £Xel TTOAAATTAOUG EAEYXOUG TTPIV
TNV avaBeon KABe BEPaTOC, TO TTAPATTAVW TTAPABEIYHA gival ETTITNOEG ATTAOTTOINKEVO

yIa EUKOAOTEPN KATAVONOT.

‘Eva akoun Baaoikd oToixEio Tou aAyopiBuou TTou gival xprioiuo va avagepOei
edw gival N avakUukAwaon Bepdtwy. OTav TTAnpouvTtal KATToIEG TTPOUTTOBECEIG, €vag
@OITNTAG TTOU €XEl TTAPEI ON BEPA, NTTOPET va a@rioEl TO TTpoNyoUUEVO Tou BEua yia
va TTapel To B€pa TTou BpiokeTal UTTO €CETACN TWPA. Z€ QUTAV TNV TTEPITITWON TO
eAeUBepO TTAEOV, TTpONyoUuEVO BEUa, yiveTal Eavd d1aBéaipo TTpog dlEKdiknan

(MapdapTtnua 13).

O AAyOpIBuOG Eekivael TNV TTPOCTTEAQCT OTNV TUXaia avakatepévn AioTa
Bepdtwyv. MNa kabe B€ua, Bpiokel TNV UTTOAIOTA PE TOUG BIEKDIKNTEG, N OTTOIA UTTOAIOTA
gival Tagivounuévn pe Baon 10 «ZKop» Tou KABe B1EKBIKNTH yia auTd To Béua o€
@Bivouca oeipd, dnAadr) o TTPOTINOTEPOC BIEKdIKNTHG TTPWTOGS. ‘ETTeiTa, o aAyopiOuog
Bpiokel TO TTPONYOUUEVO BEUa TOU EKAOTOTE BIEKDIKNTA, AV AuTO UTTAPXEl. ETTOPEVO

Brua gival va yivel ol TTapakAaTw EAEYXOI.

» AN 10 B€pa auTtd €ival To TEAeUTaIO yia auTOv Tov BIEKDIKNTH.
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» AN o d1ekdIKNTAG aUTOG €ival 0 TEAeUTAiOG dIABETIPOG yia auTd To BEua.

O1 duo auTtoi £Aeyxol 0dnyouv o€ 4 JIAPOPETIKES TTEPITITWOEIG, OTTOU O€
KABEMIA yivovTal KATTOIEG KATAAANAEG TPOTTOTTOINCEIG O€ BIAPOPOUGS DEIKTES TIPIV O
aAy6piBuog Tpoxwpnoel oto emopevo PApa (Mapdptnua 14). Agicel edw va
ava@epOei 0TI o€ KATTOIEG ATTO AUTEG TIG 4 TTEPITITWOEIG VOGS EAEYXOG TTOU YiVETaI Eival
yId TO AV KATT010G AAAOG @OITNTAG TToU BIEKDIKET AUTO TO BEPA (ATTO TOUG ETTOUEVOUG
oTnNV UTTOANIOTA) XPEIAZETAI TO BEUA «TTEPICOOTEPOR. AUTO PETAPPALETAI OTO OTI AV TO
Béua 600¢i oTov TwPIVE BIEKdIKNT KATTOI0C ATTO TOUG ETTOMEVOUG BIEKDIKNTES Ba PEivVEl
XWpPIig B€ua. Av auTdg o EAeyxog eival aAnBng, TOTE 0 TTAPWYV BIEKDIKNTAG

TTPOCTTEPVATE.

To emméuevo Brpa Tou aAyopiBuou gival Kal To TTI0 TTEPITTAOKO, MIAG KAl TTPETTEI
VO QVTIMETWTTIOEI KAI TIG OMAdIKES Epyaaies. [Na va KaTaoTel autd duvaTto XPeIAdeTal

MIO AKOUN OEIpd EAEYXWV.
» Av 10 B€ua TTou £€eTACETAl Eival ATOUIKO 1) OPADIKO.

» Av TO TTpONYyoUuEVO BEUa ToU BIEKDIKNTA TTOU £EETACETAI €ival ATOUIKO 1

OMOJIKO.

O1 éAeyxol auToi 0dnNyouV o€ Pia oEIpd ATTO DIAYOPETIKES TTEPITITWOEIS Ol
oTroieg xpridouv mepaitépw avaiuong. MNa tnv avaluon autn Ba

XPNOIMOTTOINBOoUV 01 £€1G OUVTOUOYPOPIEG.
o TO =Twpivé Oua.
e [1© = lNponyoupevo Otua.
e A =0 mmapwv @oItnTAS Kai AiekdIKNTAS TOU TwPIVOU BEuaTod.

e [1O!A = O dA\og @oiTnTAG Tou lMNMponyouuevou @EuaTtog, étav auTod cival

oMadIKO, Kal OxI 0 AlekdIKNTAG TOU TwPIVOU BEPATOG

e TO®1 =0 MNMpwrtog PoitnTAC Tou Twpivou OEuartog, étav auTo gival

OMOdIKO.
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e [1OM1 = O lMpwTog PoITnNTrG Tou Nponyouuevou OEéuarog, OTav auto
gival opadIko.

e TOD2 = O Aeutepog PoitnNTAG Tou Twpivou OEuartog, dTav auTo ival

OMadIKO.

o [1OD2 = O Acutepog PoitnTAG Tou MNMponyoupuevou O¢patog, éTav autd

gival opadIko.

e [O(TO®2) = To Nponyouuevo O¢pa Tou Acutepou PoiTnTr) TOU

Twpivou OEuartog, oTav auTo gival OJadIKO.
O1 TTEPITITWOEIG TTOU TTaPATNEOUVTAI €ival Ol €GAG.
1. TO kai MO = atopIkda

2€ QUTAV TNV TTEPITTTWON 0 A TTaipvel 6TToI0 aTTd Ta dUOo BEPATA Eival

KAAUTEPO YIa QUTOV.
2. TO = opadikod kai MO = artouko.

2€ AQUTAV TNV TTEPITITWON OKOAOUBE pIa oeIpd attd EAEYXOUG TTOU £XOUV
oav 0TOX0 va agioAoyrioouv Tnv Katdotacn Tou TODP2 kal Tou
NO(TOd2). EvOeIKTIKG TTapouciddovTal KATTOIEG TTIOaVEG eKBAOEIS auTOv

TWV EAEYXWV.

e [O(TO®D2) = opadIkS. Z€ QUTAV TNV TTEPITITWON 0 A

TTPOCTTEPVATE.

o [O(TO®2) = atopikd KAI k&TTo10G GAAOG QOITNTAG TO XPEIAleTal.
Autépartn avdBeon TO kal avakUkAwaon Twv MO kal MO(TO®2).

e [O(TO®D2) = null KAI TOD2 dev £xel GAAO eAeUBepO BEQ.

Autéparn avaBeon TO kal avakUkAwaon Tou MO.

e [1O(TO®2) = aTOUIKO. Z€ AUTAV TNV TTEPITITWON O A TTaipVEl

otro10 aT1ro Ta duo BEuaTa gival KAAUTEPO Yia AuTOV.

eAiba 28 amo 53



Mtuylakn Epyacia tou ¢poltntr Avtwviou ApLoToTéAN

3. TO = aropikd kai Ne = opadikd.

AuTr n TTEPITITLWON XWpPIeTal o€ duo, e uovn diagopd 1o av A=NOM1 N
A=MO®d2. H AoyikA dpwg Kal aTig duo TTEPITITWOEIS gival n idia, AN
uTTdpxel GAAO dlaBEaiuo B€ua yia Tov MNO!A 161E 0 A TTaipvel 6TTOI0 ATTO

Ta dUO BEuaTa gival KAAUTEPO yIa AUTOV.
4. TO = opadikd kal MO = opadiko.

Kal edw 10XUEl 0 dIaXWPIOUOG 0€ dUO TTEPITITWOEIG KE idIa AOYIKH.
AkoAouBei pia ocipd atrd EAEyXOUG TTOU £XOUV OV OTOXO Va
aglohoyrioouv Tnv katdoTacn Tou TOO2, MO!A, MO(TEO®2) kai MNO.
EVOEIKTIKA TTapouaiadovTal KATTOIEG TTIBAVES EKBACEIG QUTWV TWV

EAEYXWV.

e AvIO(TO®2) = opadikd. Z€ auTrVv TNV TTEPITITWON 0 A

TTPOCTTEPVATE.

e ANTMO(TO®2) I= null KAI TTO(TOD2) dev £xel GAAOUG
01ekdIKNTES KAI MO €xel GANoUG BIEKBIKNTES. AuTOUATN avaBeon
TO kal avakUkAwon Twv MO kai MNO(TO®2).

e AN TMO(TO®2) = null KAI MO!A dev €xel GAAa BEparta va TTApEl.
2€ AUTAV TNV TTEPITITWON 0 A TTaipvel OTToI0 ATTO Ta dUo BEuaTa

gival KAAUTEPO yIa AUTOV.
5. MO = null.

> autA Tnv TrepiTrTwon AN TO = opadiko, yivetal EAeyxog av o TOP2
gival d100£01u0g Kal avaAoywgs To Bépa avaTtiBetal n TTpoaTrepvaTte. AN

TO = atouikd 10 B€ua avartiBeral (MapdpTnua 15).

2 TTEPITITWON TTOU To B€épa avaTebei oe kATToIoV BIEKSIKNTH, TOTE O AAYOPIOUOG
TTPOOTIEPVA TOUG ETTOUEVOUG DIEKDIKNTEG KAl TIPOXWPAEI OTO £TTOMEVO Béua. H
dladikaoia cuvexiCeTal PEXpI To TEAEUTAIO BEua oTn AioTa BeudTwy. Z€ auTd To onuEio

n Aiota Bepdtwy avrtikaBiotatal ye TNV Aiota avakukAwuévwy Bepdtwy. OTav Kal auTh
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n Aiota adeidoel TOTE 0 AAYOPIBUOG TTPOXWPAEI OTNV BIAXEIPION ATTOTEAEOUATWV

(MapapTnua 16).

H diaxeipion Twv ammoTeAeOpATWY €ival pia aTTAr] d1adIKaoia KATaPETPNONG
SIGQOoPWYV OTATIOTIKWY TTOU Ba XpnoigotToinBouyv yia Tnv agloAdynon Tou

OUYKEKPIPEVOU aTTOTEAEOUATOG. 10 CUYKEKPIYEVA OI DEIKTEG TTOU UTTOAOYICoVTal Eival

ol £§NG.
e O apIBu6S Twv BePdTWwy TTOU PoIpAoTNKAV.
e O apIBUOS TWV QoITNTWYV TTOU TTRPAV BEua.

e To ouvoAiké okop Tou aAyopiBuou, dnAadr) To dBpoioua Twv
«ZKop» atro OAa Ta {euyn atmoTEAEOUATWY (QOITATWYV KAl

BéuaTog)
e Tov HECO OPO TTPOTEPAIOTHTWY TTOU HOIPACTNKAV.

e To 1TARB0G BepdTWY TTOU dOGBNKAV yia KABe TOavh TIuA

TTpoTEPAIOTATAG(1-5).

E@ooov ouykevipwBouv Ta TTapatrévw OToIXEid, Ta OTOIXEIO auTd padi Y Ta
arroTeAéopaTa arobnKeUOVTAI KAl 0 GAYOPIBUOG CEKIVA TO ETTOUEVO TTEPACHA

(MapdépTtnua 17).

A@oU oAoKANpwBOUV OAEC o1 ETTaVOANYEIS, ATTAPAITNTN €ival N EUPECH TOU
KAAUTEPOU ATTOTEAEOUATOC OTTO TO TTABOC ATTOTEAECUATWY KABE ETTAVAANWNG.
MpwTapxIkd KPITAPIO YIa TNV agIOAGYNOoN £VOG ATTOTEAEOUATOG €ival TO OUVOAIKO TOU
oKkop. OTTOTE ATTOPOVWVOVTAI HOVO TA ATTOTEAECOUOTA TTOU £XOUV TO WEYIOTO OKOP.
ATIé auTd Ta atToTEAEOUATA ETTIAEYOUUE QUTO TTOU €XEI IKAVOTTOINOElI TO HEYOAUTEPO
TTARBOC @oITNTWY, dnNAadr auTdv TTOU £XEI TOV HEYAAUTEPO APIBUO POITATWY TTOU
THpav Bépa. ‘Exovrag Bpel To BEATIOTO ATTOTEAECUA, UTTOAOYICOUUE TOV XPOVO
EKTEAEONG TOU AAYOpPiBUOU (YO OTATIOTIKOUG AOYOUG) Kal ETTIOTPEPOUE TO

atmmoTéAeopa yia ektutmwon (Mapdptnua 18).
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4.4. ATToBrKeuon aTTOTEAEOUATOGC.
Ta ammoteAéopata arobnkeUovVTal TOTTIKA UTTO TV HOPPN apxeiwv CSV. 2Tov
@akeAo «Output» dnuioupyouvTal duo apxeia To éva Pe Ta Celyn @OITNTWY - BEudTwWV
EVW TO OEUTEPO TTEPIEXEI OAD TO OTATIOTIKA OTOIXEIQ TTOU ava@épBnKav TTapaTmavw

(Mapdaptnua 19).

» ThisPC » Local Disk (C:) » Users » McElio » IdeaProjects » Ptixiakh_2 » Data » E1718 » Output

Name Date modified Type Size

Distribution_Metrics.csv Jan 1 AM AoyloTiko puAAo

Distribution_Result.csv 28-Jan-19 11:32 AM AoyioTiko puUAAC
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EtriAoyog

Katd tnv diadikacia uAotroinong Tou aAyopiBuou €yive ypnyopd karavonTto OTl
N QUTONATOTTOINON TNG AVABEONG TITUXIOKWY EPYACIWY OEV €ival Pia EUKOAN
Oladikaaoia. YTrapxouv TToAAOI TTaPAUETPOI, DIAYOPETIKOI KAl AVTIKPOUONEVOI OTOXOI

Kal n UTTapén TWv OPAdIKWY EPYACIWY TTPOCOETEI TTEPETAIPW TTOAUTTAOKOTNTA.

H 1rpokAnon 1ng dnuioupyiag evog alyopiBuou ARWng atmropacewy o€
OUVOUAOMO PE TN TTPOOTITIKI OTI TO TEAIKO TTpOYypapua Ba aglotroindei atro 1o TuAua
Mnxavikwv MNMANPOQPOPIKAG TTPOCPEPAV Eva ONPAVTIKO KivnTPO yia TNV UAOTTOINON TNG

TITUXIOKAG AUTAG.

H TrTuxiakn epyaaoia gival yia yovadikr eukaipia yia KABe @oITnTr Kal £€vag
agloAoyog TPOTTOC TNG OAOKANPWONG Twv oTToudwyv Tou. EIdIkGTEPO GTAV N TITUXIAKN)
auTr ouvdualeTal e TRV UAOTTOINCN €VOG OAOKANPWHEVOU TTPOYPAUUATOG OiVEl TNV
guKalpia aTov @oITNTH OXI HOVO va e@apudoEl, £¢eNigel Kal OUVOUATEI TIG YVWOEIG Kal
IKAVOTNTEG TTOU ATTOKOUIOE KATA TNV DIAPKEIA TNG QOITNONG Tou, aAAG Tou divel éva
KivnTPO va dnUIoupynaoEl KATI yIA TO OTTOIO JTTOPEN Va gival TTEPRPAVOG, £va
dnuIoupynua 1o 01T0I0 Ba AvadEIKVUEL TIG BUVATOTNTEG TOU POITNTH, TO OTTOI0 YTTOPEI
aKOMN va XpnoIPoTToINdEi yia va evioxXuoel To TTopTPOAIO TOU Kal va Tov Bondnocel

oTnV €UPECN £pyaCiag.

MpoBAAUOTA TTOU AVTIMETWTTIOTNKAV Kal agopouacav TNV BAcn dedouévwy,
OTTWwG ATAV N EANITTAG CUOXETIONG JABANOTWY atrd dIaPOPETIKA TTPOYPAN AT
OTToUdWYV, OEV PTTOPOUCAV Va dlIopOwOOoUV OTTOTE ETTPETTE VA TTAPAKAUPOOUV. Zav
atmmoTEAEOUQ, N TTOAVOTNTA OTI N TEAIKA JOP@Pr) TOU TTPOYPANPATOS Ba XPEIOOTE PIKPES
TPOTTOTTOINOEIG KAl AAAAYEG €ival avapeVOUEVN. Zav TTEPAPAVOS aTTOPOITOG TOU
TUAPATOG, Ba Bpiokopal aTnv d1IGBEaN TOU TUAPATOS Kal TNG EmTpoTAC MTuxiakwy
Epyaciwv woTe 1o TpOYPAPPa auTOuaTnS avabeons TITUXIAKWY EQYATIWY vVa
TTOPAMEIVEI XPAOIUO YIa TNV OXOAA JOU Kal avTagio TG QKNG auTrc.
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MapapThuaTa

Mapdptnua 1.

public static void main(String ragsl[]) {
Ptixiakh_2 obj = new Ptixiakh_2();
obj.begin();

private void begin() {
csv_handler.find_Or_Create_Parent_Directory();
get_Data();
modify_Data();
calculate_Result_Begin_Metrics();
final_result = distribution_algorithm.start(choices_of_students, students_for_each_subject);
handle_Final_Result();

Mapdptnua 2.

public void find_Or_Create_Parent_Directory() {
File directory = new File(parent_directory);
if (\directory.exists())
directory.mkdir();

Mapaptnua 3.

private void get_Data() {
if (db_connection.can_Connect_To_DB()) {
get_Data_From_DB();
csv_handler.write_Data_To_CSV(current_semester, dissertations, students, candidacies, grades);
} else
get_Data_From_CSV();
}

public boolean can_Connect_To_DB() {

try {
Class.forName("com.mysql.cj.jdbc.Driver");

} catch (ClassNotFoundException e) {
System.err.printin("No MySQL JDBC Driver?");
e.printStackTrace();
return false;

}

try {
theconnection = DriverManager

.getConnection(db_url, db_username, db_password);

} catch (SQLException e) {
System.err.printin("Connection Failed! Check output console");
e.printStackTrace();
return false;

}

if (theconnection != null) {
return true;
}else {
System.err.printin("Failed to make connection!");
return false;
}
}
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MapdapTtnua 4.

private void get_Data_From_DB() {
current_semester = db_connection.get_Semester_From_DB();
dissertations = db_connection.get_Dissertations_From_DB(current_semester);
students = db_connection.get_Students_From_DB();
candidacies = db_connection.get_Candidacy_From_DBJ();
grades = db_connection.get_Grades_From_DB();

}

public String get_Semester_From_DB() {
final String querycurrentsemester = "SELECT semester FROM current_semester";
String cursemester =",

try {
PreparedStatement pssemester = theconnection.prepareStatement(querycurrentsemester);

ResultSet rssemester = pssemester.executeQuery();

while (rssemester.next())
cursemester = rssemester.getString("semester");
} catch (Exception e) {
e.printStackTrace();
}

return cursemester;

}

public List<DB_Dissertation> get_Dissertations_From_DB(String currentsemester) {
final String querydissertations = "SELECT id, titlegr, supervisor, coursel, course2, course3, course4 FROM dissertations
WHERE semester = ?";
List<DB_Dissertation> dissertations = new ArrayList<>();
try {
PreparedStatement psdissertations = theconnection.prepareStatement(querydissertations);
psdissertations.setString(1, currentsemester);
ResultSet rsdissertations = psdissertations.executeQuery();

while (rsdissertations.next()) {
int id = rsdissertations.getint("id");
String titlegr = rsdissertations.getString(“titlegr");
String supervisor = rsdissertations.getString("supervisor");
List<String> tmp = new ArrayList<>();
tmp.add(rsdissertations.getString("coursel"));
tmp.add(rsdissertations.getString("course2"));
tmp.add(rsdissertations.getString("course3"));
tmp.add(rsdissertations.getString("course4"));

List<String> courses = tmp.stream().filter(temp -> temp != null && 'temp.isEmpty()).collect(Collectors.toList());

DB_Dissertation dissertation = new DB_Dissertation(id, titlegr, supervisor, courses);
dissertations.add(dissertation);

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

return dissertations;

}

public List<DB_Student> get_Students_From_DB() {
final String querystudents = "SELECT am, first_name, last_name, didaktikes, gmo, syntel FROM students WHERE cond_ID
=1
List<DB_Student> students = new ArrayList<>();
try {
PreparedStatement psstudents = theconnection.prepareStatement(querystudents);
ResultSet rsstudents = psstudents.executeQuery();

while (rsstudents.next()) {
String am = rsstudents.getString(“am");
String first_name = rsstudents.getString(“first_name");
String last_name = rsstudents.getString("last_name");
int didaktikes = rsstudents.getint("didaktikes");
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double gmo = rsstudents.getDouble("gmao");
int syntel = rsstudents.getInt("syntel");

DB_Student student = new DB_Student(am, first_name, last_name, didaktikes, gmo, syntel);
students.add(student);

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

return students;

}

public List<DB_Candidacy> get_Candidacy_From_DB() {
final String querycandidacy = "SELECT dissertation, student, preference, student2 FROM candidacy";
List<DB_Candidacy> candidacies = new ArrayList<>();
try {
PreparedStatement pscandidacy = theconnection.prepareStatement(querycandidacy);
ResultSet rscandidacy = pscandidacy.executeQuery();

while (rscandidacy.next()) {
int dissertationid = rscandidacy.getint("dissertation");
String studentam = rscandidacy.getString("student");
int preference = rscandidacy.getInt("preference");
String student2am = rscandidacy.getString("student2");

DB_Candidacy tmp = new DB_Candidacy(dissertationid, studentam, preference, Optional.ofNullable(student2am));
candidacies.add(tmp);

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

return candidacies;

}

public List<DB_Grade> get_Grades_From_DB() {
final String querygrades = "SELECT grades.am, grades.title, grades.cgrade, students.cond_ID FROM grades INNER JOIN
students ON grades.am = students.am WHERE students.cond_ID = 1",
List<DB_Grade> grades = new ArrayList<>();
try {
PreparedStatement psgrades = theconnection.prepareStatement(querygrades);
ResultSet rsgrades = psgrades.executeQuery();

while (rsgrades.next()) {
String studentam = rsgrades.getString("am");
String title = rsgrades.getString(“title");
double cgrade = rsgrades.getDouble("cgrade");

DB_Grade tmp = new DB_Grade(studentam, title, cgrade);
grades.add(tmp);

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

return grades;

}
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MapdapTnua 5.

public void write_Data_To_CSV(String current_semester, List<DB_Dissertation> dissertations, List<DB_Student> students,
List<DB_Candidacy> candidacies, List<DB_Grade> grades) {

update_Or_Create_Current_Semester(current_semester);

find_Or_Create_Directory(parent_directory + "/" + this.current_semester);

find_Or_Create_Directory(parent_directory + "/" + this.current_semester + "/" + input_directory_name);

update_Or_Create_Dissertations(dissertations);

update_Or_Create_Students(students);

update_Or_Create_Candidacy(candidacies);

update_Or_Create_Grades(grades);

private void update_Or_Create_Current_Semester(String current_semester) {
Path current_semester_file = Paths.get(parent_directory + "/" + latest_semester_csv_file_name);
if (current_semester_file.toFile().exists())
current_semester_file.toFile().delete();

try {
BufferedWriter writer = Files.newBufferedWriter(current_semester_file);

CSVPrinter csvPrinter = new CSVPrinter(writer, CSVFormat. DEFAULT
.withHeader("semester"));
csvPrinter.printRecord(current_semester);
csvPrinter.flush();
} catch (Exception e) {
e.printStackTrace();
}

this.current_semester = current_semester;

}

private void update_Or_Create_Dissertations(List<DB_Dissertation> dissertations) {
Path dissertations_file = Paths.get(parent_directory + "/" + current_semester + "/" + input_directory_name + "/" +
dissertations_file_name);
if (dissertations_file.toFile().exists())
dissertations_file.toFile().delete();

try {
BufferedWriter writer = Files.newBufferedWriter(dissertations_file);

CSVPrinter csvPrinter = new CSVPrinter(writer, CSVFormat.DEFAULT
.withHeader("id", "titlegr", "supervisor", “coursel", "course2", "course3", "course4"));
for (DB_Dissertation dissertation : dissertations) {
List<String> tmp = new ArrayList<>();
List<String> required_courses = dissertation.getCourses();
for (inti=0;i<4;i++){
try {
tmp.add(required_courses.get(i));
} catch (IndexOutOfBoundsException e) {
tmp.add("™");

}

csvPrinter.printRecord(Integer.toString(dissertation.getld()), dissertation.getName(), dissertation.getSupervisor(),
tmp.get(0), tmp.get(1), tmp.get(2), tmp.get(3));
}

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

}
}

private void update_Or_Create_Students(List<DB_Student> students) {
Path students_file = Paths.get(parent_directory + "/* + current_semester + /" + input_directory_name + "/ +
students_file_name);
if (students_file.toFile().exists())
students_file.toFile().delete();

try {
BufferedWriter writer = Files.newBufferedWriter(students_file);
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CSVPrinter csvPrinter = new CSVPrinter(writer, CSVFormat. DEFAULT
.withHeader("am", "first_name", "last_name", "didaktikes", "gmo", "

for (DB_Student student : students) {
csvPrinter.printRecord(student.getAm(), student.getFirst_name(), student.getLast_name(),

Integer.toString(student.getDidaktikes()), Double.toString(student.getGmo()), Integer.toString(student.getSyntel()));

syntel"));

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

private void update_Or_Create_Candidacy(List<DB_Candidacy> candidacies) {
Path candidacies_file = Paths.get(parent_directory + "/* + current_semester + "/" + input_directory_name +"/" +
candidacies_file_name);
if (candidacies_file.toFile().exists())
candidacies_file.toFile().delete();

try {
BufferedWriter writer = Files.newBufferedWriter(candidacies_file);

CSVPrinter csvPrinter = new CSVPrinter(writer, CSVFormat.DEFAULT
.withHeader("dissertation", "student”, "preference”, "student2"));
for (DB_Candidacy candidacy : candidacies) {
csvPrinter.printRecord(Integer.toString(candidacy.getDissertation_id()), candidacy.getStudent_am(),
Integer.toString(candidacy.getPreference()), candidacy.getStudent2_am());

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

private void update_Or_Create_Grades(List<DB_Grade> grades) {
Path grades_file = Paths.get(parent_directory + "/" + current_semester + "/" + input_directory_name + "/" +
grades_file_name);
if (grades_file.toFile().exists())
grades_file.toFile().delete();

try {
BufferedWriter writer = Files.newBufferedWriter(grades_file);

CSVPrinter csvPrinter = new CSVPrinter(writer, CSVFormat.DEFAULT
.withHeader("am", "title", "cgrade"));
for (DB_Grade grade : grades) {
csvPrinter.printRecord(grade.getStudent_am(), grade.getTitle(), Double.toString(grade.getCourse_grade()));

csvPrinter.flush();
} catch (Exception e) {
e.printStackTrace();
}
}
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MapdpTnua 6.

private void get_Data_From_CSV() {
current_semester = csv_handler.get_Semester_From_CSV();
dissertations = csv_handler.get_Dissertations_From_CSV();
students = csv_handler.get_Students_From_CSV();
candidacies = csv_handler.get_Candidacy_From_CSV();
grades = csv_handler.get_Grades_From_CSV();

}

public String get_Semester_From_CSV() {
String current_semester = new String();
Path current_semester_file = Paths.get(parent_directory + "/" + latest_semester_csv_file_name);
if (Files.exists(current_semester_file)) {
try {
Reader reader = Files.newBufferedReader(current_semester_file);
CSVParser csvparser = new CSVParser(reader, CSVFormat.DEFAULT
.withFirstRecordAsHeader()
.withlgnoreHeaderCase()
withTrim());
for (CSVRecord csvrecord : csvparser)
current_semester = csvrecord.get("semester");
} catch (Exception e) {
e.printStackTrace();
}

}

this.current_semester = current_semester;
return current_semester;

}

public List<DB_Dissertation> get_Dissertations_From_CSV() {
List<DB_Dissertation> dissertations = new ArrayList<>();
Path dissertations_file = Paths.get(parent_directory + "/" + current_semester + "/* + input_directory_name +"/" +
dissertations_file_name);
if (Files.exists(dissertations_file)) {
try {
Reader reader = Files.newBufferedReader(dissertations_file);
CSVParser csvParser = new CSVParser(reader, CSVFormat.DEFAULT
.withFirstRecordAsHeader()
.withlgnoreHeaderCase()
withTrim());

for (CSVRecord csvRecord : csvParser) {
int id = Integer.parselnt(csvRecord.get("id"));
String titlegr = csvRecord.get("titlegr");
String supervisor = csvRecord.get("supervisor");
List<String> tmp = new ArrayList<>();
tmp.add(csvRecord.get("coursel"));
tmp.add(csvRecord.get("course2"));
tmp.add(csvRecord.get("course3"));
tmp.add(csvRecord.get("course4"));

List<String> courses = tmp.stream().filter(temp -> temp != null && 'temp.isEmpty()).collect(Collectors.toList());

DB_Dissertation dissertation = new DB_Dissertation(id, titlegr, supervisor, courses);
dissertations.add(dissertation);

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

return dissertations;

}

public List<DB_Student> get_Students_From_CSV() {

List<DB_Student> students = new ArrayList<>();

Path students_file = Paths.get(parent_directory + "/" + current_semester + "/" + input_directory_name +"/" +
students_file_name);

if (Files.exists(students_file)) {
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try {
Reader reader = Files.newBufferedReader(students_file);
CSVParser csvParser = new CSVParser(reader, CSVFormat.DEFAULT
.withFirstRecordAsHeader()
.withlgnoreHeaderCase()
withTrim());

for (CSVRecord csvRecord : csvParser) {
String am = csvRecord.get("am");
String first_name = csvRecord.get("first_name");
String last_name = csvRecord.get("last_name");
int didaktikes = Integer.parselnt(csvRecord.get("didaktikes"));
double gmo = Double.parseDouble(csvRecord.get("gmo"));
int syntel = Integer.parselnt(csvRecord.get("syntel"));

DB_Student student = new DB_Student(am, first_name, last_name, didaktikes, gmo, syntel);
students.add(student);

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

}

return students;

}

public List<DB_Candidacy> get_Candidacy_From_CSV() {
List<DB_Candidacy> candidacies = new ArrayList<>();
Path candidacies_file = Paths.get(parent_directory + "/* + current_semester + "/" + input_directory_name + "/" +
candidacies_file_name);
/I check if candidacy.csv file exists. If it does no need to connect to DB
if (Files.exists(candidacies_file)) {
/I get data from candidacy.csv
try {
Reader reader = Files.newBufferedReader(candidacies_file);
CSVParser csvParser = new CSVParser(reader, CSVFormat.DEFAULT
.withFirstRecordAsHeader()
.withlgnoreHeaderCase()
withTrim());

for (CSVRecord csvRecord : csvParser) {
int dissertationid = Integer.parselnt(csvRecord.get("dissertation"));
String studentam = csvRecord.get("student");
int preference = Integer.parselnt(csvRecord.get("preference"));
String student2am = csvRecord.get("student2");

DB_Candidacy candidacy = new DB_Candidacy(dissertationid, studentam, preference,
Optional.ofNullable(student2am));
candidacies.add(candidacy);

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

}

return candidacies;

}

public List<DB_Grade> get_Grades_From_CSV() {
List<DB_Grade> grades = new ArrayList<>();
Path grades_file = Paths.get(parent_directory + "/" + current_semester + "/* + input_directory_name + "/" +
grades_file_name);
if (Files.exists(grades_file)) {
try {
Reader reader = Files.newBufferedReader(grades_file);
CSVParser csvParser = new CSVParser(reader, CSVFormat. DEFAULT
.withFirstRecordAsHeader()
.withlgnoreHeaderCase()
withTrim());

for (CSVRecord csvRecord : csvParser) {
String studentam = csvRecord.get("am");
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String title = csvRecord.get("title");
double cgrade = Double.parseDouble(csvRecord.get("cgrade"));

DB_Grade grade = new DB_Grade(studentam, title, cgrade);
grades.add(grade);

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

return grades;

}
Mapdptnua 7.

private void modify_Data() {
add_Grades_To_Student();
create_Choices_Of_Students();
invert_To_Subjects_Remove_Zero();
sort_The_lists();

Mapdptnua 8.

private void add_Grades_To_Student() {
for (DB_Student student : students) {
List<DB_Grade> raw_grades_of_student = grades.stream()
filter(grade -> grade.getStudent_am().equals(student.getAm())).collect(Collectors.toList());
student.setGrades(calculate_Course_Grade(raw_grades_of_student));
}
}

private List<DB_Grade> calculate_Course_Grade(List<DB_Grade> raw_grades_of_student) {
List<DB_Grade> final_grades = new ArrayList<>();
for (DB_Grade the_grade : raw_grades_of_student) {
if (the_grade.getTitle().toUpperCase().endsWith("-E".toUpperCase()) || the_grade.getTitle().toUpperCase().endsWith("-
©".toUpperCase()))
find_Both_Parts_And_Calculate_Course_Average(2, the_grade, final_grades,
raw_grades_of_student).ifPresent(final_grades::add);
else if (the_grade.getTitle().toUpperCase().endsWith(" - E".toUpperCase()) ||
the_grade.getTitle().toUpperCase().endsWith(" - ©@".toUpperCase()))
find_Both_Parts_And_Calculate_Course_Average(4, the_grade, final_grades,
raw_grades_of_student).ifPresent(final_grades::add);
else
final_grades.add(new DB_Grade(the_grade.getStudent_am(), the_grade.getTitle(), the_grade.getCourse_grade()));
}

return final_grades;

}

private Optional<DB_Grade> find_Both_Parts_And_Calculate_Course_Average(int the_ending, DB_Grade the_grade,
List<DB_Grade> final_grades, List<DB_Grade> raw_grades_of_student) {

DB_Grade the_course = null;

String course_title = the_grade.getTitle().substring(0, (the_grade.getTitle().length() - the_ending));

boolean isassigned = final_grades.stream().anyMatch(final_grade ->
course_title.toUpperCase().equals(final_grade.getTitle().toUpperCase()));

List<DB_Grade> the_course_parts = raw_grades_of_student.stream()

filter(raw_grade -> raw_grade.getTitle().toUpperCase().substring(0, (raw_grade.getTitle().length() -

the_ending)).equals(course_title.toUpperCase())).collect(Collectors.toList());

if (the_course_parts.size() == 2 && lisassigned)

the_course = new DB_Grade(the_grade.getStudent_am(), course_title, calculate_Course_Average(the_course_parts));
return Optional.ofNullable(the_course);

}

private double calculate_Course_Average(List<DB_Grade> the_course_parts) {
if (the_course_parts.get(0).getTitle().toUpperCase().endsWith("E".toUpperCase()))
return ((the_course_parts.get(0).getCourse_grade() * 0.4) + (the_course_parts.get(1).getCourse_grade() * 0.6));
else
return ((the_course_parts.get(1).getCourse_grade() * 0.4) + (the_course_parts.get(0).getCourse_grade() * 0.6));
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MapdapTnua 9.

private void create_Choices_Of_Students() {
List<DB_Candidacy> copy = candidacies;
for (DB_Candidacy candidate : copy) {
Optional<DB_Dissertation> the_subject = dissertations.stream()
filter(subject -> subject.getld() == candidate.getDissertation_id()).findFirst();
if (Ithe_subject.isPresent())
continue;
Optional<DB_Student> the_first_student = students.stream()
filter(student -> student.getAm().equals(candidate.getStudent_am())).findFirst();
if ('the_first_student.isPresent())
continue;
Optional<DB_Student> the_second_student = students.stream()
filter(student -> student.getAm().equals(candidate.getStudent2_am())).findFirst();
boolean has_other_choices = choices_of_students.stream().anyMatch(the_choice ->
candidate.getStudent_am().equals(the_choice.getStudent().getAm()));
double first_avarage = calculate_Average_Required_Courses_Score(the_subject.get(), the_first_student.get());
double second_avarage;
My_Student my_second_student;
if (the_second_student.isPresent()) {
second_avarage = calculate_Average_Required_Courses_Score(the_subject.get(), the_second_student.get());
my_second_student = new My_Student(the_second_student.get(), second_avarage);
}else {
second_avarage = -1;
my_second_student = null;

if ((first_avarage * second_avarage) == 0)
continue;
if (has_other_choices) {
My_Dissertation tmp = new My_Dissertation(the_subject.get(), candidate.getPreference(),
Optional.ofNullable(my_second_student), first_avarage);
choices_of_students.stream()
filter(thechoice -> candidate.getStudent_am().equals(thechoice.getStudent().getAm()))
findFirst()
.ifPresent(thechoise -> thechoise.getSubjectchoices().add(tmp));
}else {
List<My_Dissertation> tmplist = new ArrayList<>();
tmplist.add(new My_Dissertation(the_subject.get(), candidate.getPreference(), Optional.ofNullable(my_second_student),
first_avarage));
Choices_Of_Student tmpchoise = new Choices_Of_Student(the_first_student.get(), tmplist);
choices_of_students.add(tmpchoise);
}
}
}

private double calculate_Average_Required_Courses_Score(DB_Dissertation the_subject, DB_Student the_student) {
double the_avarage = 0;
int number_of_courses = the_subject.getCourses().size();

for (String course : the_subject.getCourses()) {
Optional<DB_Grade> coursegrade = the_student.getGrades().stream()
filter(grade -> grade.getTitle().toUpperCase().equals(course.toUpperCase())).findFirst();

if (coursegrade.isPresent())
the_avarage += coursegrade.get().getCourse_grade();
else
return O;
}

the_avarage = the_avarage / number_of_courses;
return the_avarage;

}

public class Choices_Of_Student {
private DB_Student student;
private List<My_Dissertation> subjectchoices;
Choices_Of_Student(DB_Student student, List<My_Dissertation> subjectchoices) {
this.student = student;
this.subjectchoices = subjectchoices;
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}

public DB_Student getStudent() {
return student;

}

public List<My_Dissertation> getSubjectchoices() {
return subjectchoices;

}

public class My_Dissertation extends DB_Dissertation {

private int priority;

private Optional<My_Student> student2;

private double required_courses_grade_average;
private boolean is_group;

My_Dissertation(DB_Dissertation subject, int priority, Optional<My_Student> student2, double

required_courses_grade_average) {

super(subject.getld(), subject.getName(), subject.getSupervisor(), subject.getCourses());
this.priority = priority;
this.student2 = student2;
this.required_courses_grade_average = required_courses_grade_average;
if (student2.isPresent())
is_group = true;
else
is_group = false;

My_Dissertation(DB_Dissertation subject, int priority, double required_courses_grade_average) {
super(subject.getld(), subject.getName(), subject.getSupervisor(), subject.getCourses());
this.priority = priority;
this.student2 = null;
this.required_courses_grade_average = required_courses_grade_average;
is_group = false;

}

public int getPriority() {
return priority;

}

public Optional<My_Student> getStudent2() {
return student2;

}

public double getRequired_courses_grade_average() {
return required_courses_grade_average;

}

public boolean isls_group() {

}

return is_group;

}

eAiba 43 amno 53



Mtuylakn Epyacia tou ¢poltntr Avtwviou ApLoToTéAN

Mapdaptnua 10.

private void invert_To_Subjects_Remove_Zero() {
for (DB_Dissertation subject : dissertations) {
List<My_Student> contenders_per_subject = new ArrayList<>();
for (Choices_Of_Student choice : choices_of_students) {
Optional<My_Dissertation> found_subject = choice.getSubjectchoices().stream()
filter(selected_subject -> selected_subject.getName().toUpperCase().equals(subject.getName().toUpperCase()))
findFirst();
found_subject.ifPresent(the_found_subject -> contenders_per_subject
.add(new My_Student(choice.getStudent(), the_found_subject.getPriority(),
the_found_subject.getRequired_courses_grade_average(), the_found_subject.getStudent2())));

if (lcontenders_per_subject.isEmpty())
students_for_each_subject.add(new Students_Per_Subject(subject, contenders_per_subject));
}

}

public class Students_Per_Subject {
private DB_Dissertation subject;
private List<My_Student> contenders;

Students_Per_Subject(DB_Dissertation subject, List<My_Student> contenders) {
this.subject = subject;
this.contenders = contenders;

}

public DB_Dissertation getSubject() {
return subject;

}

public List<My_Student> getContenders() {
return contenders;
}
}

public class My_Student extends DB_Student {
private int priority;
private double required_courses_grade_average;
private Optional<My_Student> student2;
private double total_score;

My_Student(DB_Student student, int priority, double required_courses_grade_average) {
super(student.getAm(), student.getFirst_name(), student.getLast_name(), student.getDidaktikes(), student.getGmo(),
student.getSyntel(), student.getBathmos(), student.getGrades());
this.priority = priority;
this.required_courses_grade_average = required_courses_grade_average;

}

My_Student(DB_Student student, double required_courses_grade_average) {
super(student.getAm(), student.getFirst_name(), student.getLast_name(), student.getDidaktikes(), student.getGmo(),
student.getSyntel(), student.getBathmos(), student.getGrades());
this.priority = -1;
this.required_courses_grade_average = required_courses_grade_average;

}

My_Student(DB_Student student, int priority, double required_courses_grade_average, Optional<My_Student> student2) {
super(student.getAm(), student.getFirst_name(), student.getLast_name(), student.getDidaktikes(), student.getGmo(),
student.getSyntel(), student.getBathmos(), student.getGrades());
this.priority = priority;
this.required_courses_grade_average = required_courses_grade_average;
this.student2 = student2;

}

public int getPriority() {
return priority;

}
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public double getRequired_courses_grade_average() {
return required_courses_grade_average;

}

public double getTotal_score() {
return total_score;

}

public void setTotal_score(double total_score) {
this.total_score = total_score;

}

public Optional<My_Student> getStudent2() {
return student2;
}
}

MapdpTtnua 11.

private void sort_The_lists() {
for (Choices_Of_Student student : choices_of_students)
student.getSubjectchoices().sort(Comparator.comparingInt(My_Dissertation::getPriority));
calculate_Total_Score();
for (Students_Per_Subject subject : students_for_each_subject)
subject.getContenders().sort(Comparator.comparingDouble(My_Student::getTotal_score));

private void calculate_Total_Score() {
for (Students_Per_Subject subject : students_for_each_subject) {
for (My_Student student : subject.getContenders()) {
student.getStudent2().ifPresent(student2 -> student2.setTotal_score((student2.getRequired_courses_grade_average() *
2) + (11 - student.getPriority()) + student2.getBathmos()));
student.setTotal_score((student.getRequired_courses_grade_average() * 2) + (11 - student.getPriority()) +
student.getBathmos());
}

}
}

Mapdptnua 12.
private final int number_of_shuffles = 50000;

public Distribution_Final_Result start(List<Choices_Of_Student> choices_of_students, List<Students_Per_Subject>
students_for_each_subject) {
start_time = System.nanoTime();
this.choices_of_students = choices_of_students;
this.students_for_each_subject = students_for_each_subject;
for (inti=0; i < number_of_shuffles; i++) {
randomly_Sort_The_List();
start_Distributing();
handle_Results();
results_data.clear();

}

return find_Best_Result();

private void randomly_Sort_The_List() {
Collections.shuffle(students_for_each_subject);
}
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MapdapTtnua 13.

if (this_Subject_Better_Than_Previous(previous_pairing, contender)) {
previous_pairing.ifPresent(pairing -> recycled.add(recycleTheSubject(pairing)));

}

private Students_Per_Subject recycleTheSubject(Result_Data to_recycle) {
results_data.remove(to_recycle);
return result_Data_To_Students_Per_Subject(to_recycle);

}

private Students_Per_Subject result_Data_To_Students_Per_Subject(Result_Data to_recycle) {
return students_for_each_subject.stream()
filter(subject -> subject.getSubject().getld() == to_recycle.getAssigned_subject().getld())
findFirst().get();

Mapdptnua 14.

private void start_Distributing() {
List<Students_Per_Subject> copy = students_for_each_subject;
while (fcopy.isEmpty()) {
List<Students_Per_Subject> recycled = new ArrayList<>();
for (Students_Per_Subject contended_subject : copy) {
for (My_Student contender : contended_subject.getContenders()) {
Optional<Result_Data> previous_pairing = find_The_Previous_Pairing(contender);
int tmp = results_data.size();
switch (identify_Case_Student_Subject(contended_subject, contender)) {
case 0:
if (lother_Student_need_Subject_More(find_Remaining_Contenders(contended_subject, contender),
contended_subject.getSubject()))
recycled.addAll(default_Situation(previous_pairing, contended_subject, contender));
break;
case 1
if (previous_pairing.isPresent() &&
Isubject_Has_No_Other_Student_To_Boolean(find_Remaining_Contenders(result_Data_To_Students_Per_Subject(previous_p
airing.get()), contender)))
previous_pairing.get().setScore(-999);
recycled.addAll(default_Situation(previous_pairing, contended_subject, contender));
break;
case 2:
if (!previous_pairing.isPresent() ||
lother_Student_need_Subject_More(find_Remaining_Contenders(contended_subject, contender),
contended_subject.getSubject()))
recycled.addAll(default_Situation(previous_pairing, contended_subject, contender));
break;
case 3:
recycled.addAll(default_Situation(previous_pairing, contended_subject, contender));
break;
}
if(tmp < results_data.size())
break;
}

}
copy = recycled,
recycled.clear();

}
results_data.sort((a, b) -> Double.compare(b.getStudent().getBathmos(), a.getStudent().getBathmos()));
}

private int identify_Case_Student_Subject(Students_Per_Subject subject, My_Student original_contender) {
return subject_Has_No_Other_Student(find_Remaining_Contenders(subject, original_contender)) +
student_Has_No_Other_Subject(find_Remaining_Choices(original_contender, subject.getSubject()));
}
private List<My_Student> find_Remaining_Contenders(Students_Per_Subject subject, My_Student original_contender) {
return subject.getContenders().stream()
filter(contender -> !contender.getAm().equals(original_contender.getAm()))
.collect(Collectors.toList());
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}

private List<My_Dissertation> find_Remaining_Choices(My_Student student, DB_Dissertation subject) {
Choices_Of_Student student_choices = choices_of_students.stream()
filter(choice -> choice.getStudent().getAm().equals(student.getAm()))
findFirst().get();
return student_choices.getSubjectchoices().stream()
filter(remaining_choice -> !(remaining_choice.getld() == subject.getld()))
.collect(Collectors.toList());

}

private int subject_Has_No_Other_Student(List<My_Student> remaining_contenders) {
if (remaining_contenders.isEmpty())
return 1;

for (My_Student remaining_contender : remaining_contenders) {
if (results_data.stream().noneMatch(result -> result.getStudent().getAm().equals(remaining_contender.getAm()) ||
result.getStudent2().getAm().equals(remaining_contender.getAm())))
return 0;
}

return 1;

}

private int student_Has_No_Other_Subject(List<My_Dissertation> remaining_subjects) {
if (remaining_subjects.isEmpty())
return 2;

for (My_Dissertation remaining_subject : remaining_subjects) {

if (results_data.stream().noneMatch(result -> result.getAssigned_subject().getld() == remaining_subject.getld()))
return O;
}

return 2;

}

private Optional<Result_Data> find_The_Previous_Pairing(My_Student contender) {
return results_data.stream()
filter(result -> result.getStudent().getAm().equals(contender.getAm()) ||
result.getStudent2().getAm().equals(contender.getAm()))
findFirst();

}

private boolean other_Student_need_Subject_More(List<My_Student> remaining_contenders, DB_Dissertation subject) {
for (My_Student remaining_contender : remaining_contenders)
if (student_Has_No_Other_Subject_To_Boolean(find_Remaining_Choices(remaining_contender, subject)))
return true;
return false;

}
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MapdpTtnua 15.

private List<Students_Per_Subject> default_Situation(Optional<Result_Data> previous_pairing, Students_Per_Subject
contended_subject, My_Student contender) {
List<Students_Per_Subject> recycled = new ArrayList<>();
Optional<Result_Data> student2_previous_pairing;
switch (identify_Case_Current_Previous(previous_pairing, contender)) {
case 0:
if (this_Subject_Better_Than_Previous(previous_pairing, contender)) {
previous_pairing.ifPresent(pairing -> recycled.add(recycleTheSubject(pairing)));
results_data.add(new Result_Data(contender, contended_subject.getSubject(),
contender.getPriority(), contender.getTotal_score(), contender.getStudent2().orElse(null)));
}

break;

case 1:
student2_previous_pairing = find_The_Previous_Pairing(contender.getStudent2().get());
if (student2_previous_pairing.isPresent()) {
if (Istudent2_previous_pairing.get().getls_group()) {
if
(subject_Has_No_Other_Student_To_Boolean(find_Remaining_Contenders(result_Data_To_Students_Per_Subject(student2_p
revious_pairing.get()), contender.getStudent2().get()))) {
if (this_Subject_Better_Than_Previous(previous_pairing, contender)) {
previous_pairing.ifPresent(pairing -> recycled.add(recycle TheSubject(pairing)));
student2_previous_pairing.ifPresent(pairing -> recycled.add(recycleTheSubject(pairing)));
results_data.add(new Result_Data(contender, contended_subject.getSubject(),
contender.getPriority(), ((contender.getTotal_score() + contender.getStudent2().get().getTotal_score()) /
2), contender.getStudent2().orElse(null)));
}

}else {
previous_pairing.ifPresent(pairing -> recycled.add(recycle TheSubject(pairing)));
student2_previous_pairing.ifPresent(pairing -> recycled.add(recycleTheSubject(pairing)));
results_data.add(new Result_Data(contender, contended_subject.getSubject(),
contender.getPriority(), ((contender.getTotal_score() + contender.getStudent2().get().getTotal_score()) / 2),
contender.getStudent2().orElse(null)));
}

}
}else {
if (student_Has_No_Other_Subject_To_Boolean(find_Remaining_Choices(contender.getStudent2().get(),
contended_subject.getSubject()))) {
previous_pairing.ifPresent(pairing -> recycled.add(recycleTheSubject(pairing)));
results_data.add(new Result_Data(contender, contended_subject.getSubject(),
contender.getPriority(), ((contender.getTotal_score() + contender.getStudent2().get().getTotal_score()) / 2),
contender.getStudent2().orElse(null)));
}else {
if (this_Subject_Better_Than_Previous(previous_pairing, contender)) {
previous_pairing.ifPresent(pairing -> recycled.add(recycleTheSubject(pairing)));
results_data.add(new Result_Data(contender, contended_subject.getSubject(),
contender.getPriority(), ((contender.getTotal_score() + contender.getStudent2().get().getTotal_score()) / 2),
contender.getStudent2().orElse(null)));

}
}

break;

case 2:
if (Istudent_Has_No_Other_Subject_To_Boolean(find_Remaining_Choices(previous_pairing.get().getStudent2(),
previous_pairing.get().getAssigned_subject()))) {

if (this_Subject_Better_Than_Previous(previous_pairing, contender)) {
previous_pairing.ifPresent(pairing -> recycled.add(recycleTheSubject(pairing)));
results_data.add(new Result_Data(contender, contended_subject.getSubject(),

contender.getPriority(), contender.getTotal_score(), contender.getStudent2().orElse(null)));
}

}

break;

case 3:
student2_previous_pairing = find_The_Previous_Pairing(contender.getStudent2().get());
switch (identify_Case_Current2_Previous2(student2_previous_pairing, contender.getStudent2().get(),
previous_pairing.get(), previous_pairing.get().getStudent2())) {
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case 99:
break;
case 10:
case 12:
if (this_Subject_Better_Than_Previous(previous_pairing, contender)) {
previous_pairing.ifPresent(pairing -> recycled.add(recycleTheSubject(pairing)));
student2_previous_pairing.ifPresent(pairing -> recycled.add(recycleTheSubject(pairing)));
results_data.add(new Result_Data(contender, contended_subject.getSubject(),

contender.getPriority(), ((contender.getTotal_score() + contender.getStudent2().get().getTotal_score()) / 2),
contender.getStudent2().orElse(null)));
}

break;
case 11:
if
(subject_Has_No_Other_Student_To_Boolean(find_Remaining_Contenders(result_Data_To_Students_Per_Subject(student2_p
revious_pairing.get()), contender.getStudent2().get()))) {
previous_pairing.ifPresent(pairing -> recycled.add(recycle TheSubject(pairing)));
student2_previous_pairing.ifPresent(pairing -> recycled.add(recycleTheSubject(pairing)));
results_data.add(new Result_Data(contender, contended_subject.getSubject(),

contender.getPriority(), ((contender.getTotal_score() + contender.getStudent2().get().getTotal_score()) / 2),
contender.getStudent2().orElse(null)));

break;
case 0:

previous_pairing.ifPresent(pairing -> recycled.add(recycleTheSubject(pairing)));
results_data.add(new Result_Data(contender, contended_subject.getSubject(),

contender.getPriority(), ((contender.getTotal_score() + contender.getStudent2().get().getTotal_score()) / 2),
contender.getStudent2().orElse(null)));

break;
case 2:
if (this_Subject_Better_Than_Previous(previous_pairing, contender)) {
previous_pairing.ifPresent(pairing -> recycled.add(recycleTheSubject(pairing)));
results_data.add(new Result_Data(contender, contended_subject.getSubject(),

contender.getPriority(), ((contender.getTotal_score() + contender.getStudent2().get().getTotal_score()) / 2),
contender.getStudent2().orElse(null)));
}

break;

}

break;

case 4:

if (Istudent_Has_No_Other_Subject_To_Boolean(find_Remaining_Choices((My_Student)
previous_pairing.get().getStudent(), previous_pairing.get().getAssigned_subject()))) {
if (this_Subject_Better_Than_Previous(previous_pairing, contender)) {
previous_pairing.ifPresent(pairing -> recycled.add(recycleTheSubject(pairing)));
results_data.add(new Result_Data(contender, contended_subject.getSubject(),
contender.getPriority(), contender.getTotal_score(), contender.getStudent2().orElse(null)));
}

}

break;

case 5:

student2_previous_pairing = find_The_Previous_Pairing(contender.getStudent2().get());
switch (identify_Case_Current2_Previous2(student2_previous_pairing, contender.getStudent2().get(),

previous_pairing.get(), (My_Student) previous_pairing.get().getStudent())) {
case 99:

break;
case 10:
case 12:

if (this_Subject_Better_Than_Previous(previous_pairing, contender)) {

previous_pairing.ifPresent(pairing -> recycled.add(recycleTheSubject(pairing)));

student2_previous_pairing.ifPresent(pairing -> recycled.add(recycleTheSubject(pairing)));
results_data.add(new Result_Data(contender, contended_subject.getSubject(),

contender.getPriority(), ((contender.getTotal_score() + contender.getStudent2().get().getTotal_score()) / 2),
contender.getStudent2().orElse(null)));

break;
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case 11:
if(subject_Has_No_Other_Student_To_Boolean(find_Remaining_Contenders(result_Data_To_Students_Per_Subject(student2_
previous_pairing.get()), contender.getStudent2().get()))) {

previous_pairing.ifPresent(pairing -> recycled.add(recycle TheSubject(pairing)));
student2_previous_pairing.ifPresent(pairing -> recycled.add(recycleTheSubject(pairing)));
results_data.add(new Result_Data(contender, contended_subject.getSubject(),
contender.getPriority(), ((contender.getTotal_score() + contender.getStudent2().get().getTotal_score()) / 2),
contender.getStudent2().orElse(null)));

break;
case 0:
previous_pairing.ifPresent(pairing -> recycled.add(recycleTheSubject(pairing)));
results_data.add(new Result_Data(contender, contended_subject.getSubject(),
contender.getPriority(), ((contender.getTotal_score() + contender.getStudent2().get().getTotal_score()) / 2),
contender.getStudent2().orElse(null)));

break;
case 2:
if (this_Subject_Better_Than_Previous(previous_pairing, contender)) {
previous_pairing.ifPresent(pairing -> recycled.add(recycleTheSubject(pairing)));
results_data.add(new Result_Data(contender, contended_subject.getSubject(),
contender.getPriority(), ((contender.getTotal_score() + contender.getStudent2().get().getTotal_score()) / 2),
contender.getStudent2().orElse(null)));
}

break;

}

break;

case 99:
if (contender.getStudent2().isPresent()) {
student2_previous_pairing = find_The_Previous_Pairing(contender.getStudent2().get());
if (student2_previous_pairing.isPresent() && !student2_previous_pairing.get().getls_group()) {
student2_previous_pairing.ifPresent(pairing -> recycled.add(recycleTheSubject(pairing)));
results_data.add(new Result_Data(contender, contended_subject.getSubject(),
contender.getPriority(), ((contender.getTotal_score() + contender.getStudent2().get().getTotal_score()) / 2),
contender.getStudent2().orElse(null)));
}
} else
results_data.add(new Result_Data(contender, contended_subject.getSubject(),
contender.getPriority(), contender.getTotal_score(), contender.getStudent2().orElse(null)));
break;

return recycled;

}

private int identify_Case_Current_Previous(Optional<Result_Data> previous_pairing, My_Student contender) {
if (!previous_pairing.isPresent())
return 99;
return current_Is_Group(contender) + previous_ls_Group(previous_pairing.get(), contender.getAm());

}

private int current_Is_Group(My_Student contender) {
if (contender.getStudent2().isPresent())
return 1;
return O;
}
private int previous_Is_Group(Result_Data previous_pairing, String contender_Am) {
if (!previous_pairing.getls_group())
return O;
if (previous_pairing.getStudent().getAm().equals(contender_Am))
return 2;
return 4,
}
private boolean this_Subject_Better_Than_Previous(Optional<Result_Data> previous_pairing, My_Student contender) {
if (previous_pairing.get().getScore() < contender.getTotal_score())
return true;
return (previous_pairing.get().getScore() == contender.getTotal_score() && previous_pairing.get().getPriority() >
contender.getPriority());

}
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private int identify_Case_Current2_Previous2(Optional<Result_Data> student2_previous_pairing, My_Student student_2,
Result_Data previous_pairing, My_Student previous_pairing_student2) {
if (student2_previous_pairing.isPresent()) {
if (student2_previous_pairing.get().getls_group())
return 99;

return 10 +
subject_Has_No_Other_Student(find_Remaining_Contenders(result_Data_To_Students_Per_Subject(student2_previous_pairin
g.get()), student_2)) +

subject_Has_No_Other_Student(find_Remaining_Contenders(result_Data_To_Students_Per_Subject(previous_pairing),
previous_pairing_student2));
}else {
return student_Has_No_Other_Subject(find_Remaining_Choices(previous_pairing_student2,
previous_pairing.getAssigned_subject()));

}

private Students_Per_Subject recycleTheSubject(Result_Data to_recycle) {
results_data.remove(to_recycle);
return result_Data_To_Students_Per_Subject(to_recycle);

}

private Students_Per_Subject result_Data_To_Students_Per_Subject(Result_Data to_recycle) {
return students_for_each_subject.stream()
filter(subject -> subject.getSubject().getld() == to_recycle.getAssigned_subject().getld())
findFirst().get();

Mapdptnua 16.

private void start_Distributing() {
List<Students_Per_Subject> copy = students_for_each_subject;
while (fcopy.isEmpty()) {
List<Students_Per_Subject> recycled = new ArrayList<>();
for (Students_Per_Subject contended_subject : copy) {
for (My_Student contender : contended_subject.getContenders()) {
Optional<Result_Data> previous_pairing = find_The_Previous_Pairing(contender);
int tmp = results_data.size();

if(tmp < results_data.size())
break;
}

}
copy = recycled,;
recycled.clear();

results_data.sort((a, b) -> Double.compare(b.getStudent().getBathmos(), a.getStudent().getBathmos()));
}
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MapdapTnua 17.

private void handle_Results() {
int number_of_assigned_subjects = results_data.size();
long number_of_students_with_subject = results_data.stream().filter(result_data -> result_data.getls_group()).count() +
number_of_assigned_subjects;
double score = 0;
List<Integer> assigned_subjects_per_priority = new ArrayList<>();
int score_weighted_by_priority = 0;
double average_priority_assigned;
List<Result_Data> for_count;
for (int count = 0; count < 5; count++) {
int count2 = count + 1;
for_count = results_data.stream().filter(result_data -> result_data.getPriority() == count2).collect(Collectors.toList());
if (for_count.isEmpty())
assigned_subjects_per_priority.add(0);
else
assigned_subjects_per_priority.add(for_count.size());

int index = 0O;

for (Integer assigned_subject_per_priority : assigned_subjects_per_priority) {
score_weighted_by_priority = score_weighted_by _priority + assigned_subject_per_priority * (5 - index);
index++;

for (Result_Data result_data : results_data){
score += result_data.getScore();
}
average_priority_assigned = (double) score_weighted_by _priority / number_of_assigned_subjects;
average_priority_assigned = 6 - average_priority_assigned,

List<Result_Data> temp = new ArrayList<>();
temp.addAll(results_data);

Distribution_Final_Result thisloopresult = new Distribution_Final_Result(temp, number_of_students_with_subject,

number_of assigned_subjects, score, score_weighted_by_priority, average_priority_assigned, assigned_subjects_per_priority);
final_results.add(thisloopresult);

}

Mapdptnua 18.

private Distribution_Final_Result find_Best_Result() {
double threshold = 0.01;
final_results.sort((a, b) -> Double.compare(b.getScore(), a.getScore()));
double max_score = final_results.get(0).getScore();
List<Distribution_Final_Result> final_results_max_score;
final_results_max_score = final_results.stream()
filter(result -> Math.abs(result.getScore() - max_score) < threshold).collect(Collectors.toList());
final_results_max_score.sort((a, b) -> Long.compare(b.getNumber_of_students(), a.getNumber_of_students()));
long finishtime = System.nanoTime();
final_results_max_score.get(0).setDuration((double) (finishtime - start_time) / 2000000000);
return final_results_max_score.get(0);
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MapdapTtnua 19.

private void handle_Final_Result() {
csv_handler.write_Result_To_CSV(final_result, start_metrics);

}

public void write_Result_To_CSV(Distribution_Final_Result final_result, Start_Metrics start_metrics) {
find_Or_Create_Directory(parent_directory + "/" + this.current_semester + "/" + output_directory_name);
update_Or_Create_Result(final_result.getResult_data());
update_Or_Create_Metrics(final_result, start_metrics);

}

private void update_Or_Create_Result(List<Result_Data> results_data) {
Path results_file = Paths.get(parent_directory + "/" + current_semester + "/" + output_directory_name + "/" +
results_file_name);
if (results_file.toFile().exists())
results_file.toFile().delete();

try {
BufferedWriter writer = Files.newBufferedWriter(results_file);

CSVPrinter csvPrinter = new CSVPrinter(writer, CSVFormat.DEFAULT
.withHeader("Arithmos_Mitroou_1\t", "Eponimo_1\t", "Onoma_1\t", "ID_Ptixiakhs\t", "Titlos_Ptixiakhs\t", "Kathigitis\t",
"Priority\t", "Score\t", "Is_Group", "Arithmos_Mitroou_2\t", "Eponimo_2\t", "Onoma_2\t"));
for (Result_Data result_data : results_data) {
if (result_data.getls_group())
csvPrinter.printRecord(result_data.getStudent().getAm() + "\t", result_data.getStudent().getLast_name() + "\t",
result_data.getStudent().getFirst_name() + "\t",
Integer.toString(result_data.getAssigned_subject().getld()) + "\t", result_data.getAssigned_subject().getName() +
"\t", result_data.getAssigned_subject().getSupervisor() + "\t",
Integer.toString(result_data.getPriority()) + "\t", Double.toString(result_data.getScore()) + "\t",
Boolean.toString(result_data.getls_group()) + "\t",
result_data.getStudent2().getAm() + "\t", result_data.getStudent2().getLast_name() + "\t",
result_data.getStudent2().getFirst_name() + "\t");
else
csvPrinter.printRecord(result_data.getStudent().getAm() + "\t", result_data.getStudent().getLast_name() + "\t",
result_data.getStudent().getFirst_name() + "\t",
Integer.toString(result_data.getAssigned_subject().getld()) + "\t", result_data.getAssigned_subject().getName() +
"\t", result_data.getAssigned_subject().getSupervisor() + "\t",
Integer.toString(result_data.getPriority()) + "\t", Double.toString(result_data.getScore()) + "\t",
Boolean.toString(result_data.getls_group()) + "\t", ", "™, "™;

csvPrinter.flush();
} catch (Exception e) {
e.printStackTrace();
}
}
private void update_Or_Create_Metrics(Distribution_Final_Result final_result, Start_Metrics start_metrics) {
Path results_file = Paths.get(parent_directory + "/* + current_semester + "/ + output_directory_name + "/" +
metrics_file_name);
if (results_file.toFile().exists())
results_file.toFile().delete();
try {
BufferedWriter writer = Files.newBufferedWriter(results_file);

CSVPrinter csvPrinter = new CSVPrinter(writer, CSVFormat.DEFAULT
.withHeader("Arithmos_Mathiton\t", "Arithmos_Thematon\t", "Arithmos_Diekdikomenon_Thematonit",

"Arithmos_Azititon_Thematon\t", "Arithmos_Mathiton_Pou_Piran_Themalt", "Arithmos_Thematon_Pou_Dothikan\t","Score\t",
"Priority_Score\t", "Score_Ratio\t", "Arithmos_Protereotita_1\t", "Arithmos_Protereotita_2\t", "Arithmos_Protereotita_3\t",
"Arithmos_Protereotita_4\t", "Arithmos_Protereotita_5\t"));

List<String> tmp = new ArrayList<>();

tmp.addAll(start_metrics.toCSV());

tmp.addAll(final_result.toCSV());

csvPrinter.printRecord(tmp);

csvPrinter.flush();

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

}
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