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ABSTRACT

FMpavon Kai KaTaoTPOPN THOV OTEPEWV HOVMTIKAOV UAIK®OV KATW and Tnv enidpaon nedinv upnAemv Taoenv

(Aging and breakdown of solid insulating materials under the influence of high voltage fields)
©eodoaoiou KwvaTavTivog

Kabnyntng Iwavvng MkiaAag
12/05/2006

EANVIKA

Eival eupéwc anodekTr n KATAAUTIKN €Midpacn MouU aokei O NAEKTPIOMOC Of OAEC TIC MTUXEC Tou oUyXpovou noMmiopou. H napdywyn, WeTagopd,
anoBrkeuon Kai Xpron TNG NAEKTPIKNG EvEPYEIAC anapTi(ouv HEPIKOUC and TOUC ONUAVTIKOTEPOUG NApAyovTeg TnG oUyxpovne TexvoAoyiac kal {wnc. oe
OAOUC aUTOUC TOUC TOWEIG yiveTal Xpron noAwv €1dwv UMKV (OTEPEMV, UYPWV KAl AEPIWV) HE OKOMO TNV NAEKTPIKN HOVWON Kal KaAr AsiToupyia Twv
navtog TUMOU CUCKEUWV Kal €EonmAiopoU Mou €ival anapaitnTog. SUYKEKPIYEVA, Ol OTEPEEC WOVMOEIC TOU NAEKTPOAOYIKOU €EOMAIOHOU UWNANG TAONG
kaTaokeualovTtal and PeyAaAn noikIANia OTEPEWY OUVOETIK®V UAIKQV, KUPIWG NMOAUHEPWY, TA onoia ouviBwe TonoBeToUVTal O HId N NEPIOCOTEPEC OTPWOTEIG,
ONw¢ oupBaivel oTa KaAwdia Kal OTOUC YETAOXNMATIOTEC. H kaAn A&IToupyia auT®v Twv UNIKWV gival EEAIPETIKA KpioIUn yia TNV YEVIKOTEPN Anodoon Twv
OUCTNUATWV Napaywync, METAaQopdc, anobrnkeuonc Kal Xpriong TNnG NAEKTPIKNAC EVEPYEIQC Kal dpd N yvwaon TnG CUUNEPIPOPAG KAl TWV (PUOIKDV
XAPAKTNPIOTIK®Y TOUC, ANOTEAEI EMITAKTIKT avaykn.

To avTikeipevo Tne dIaTpIBRG NTav va epunveloel Kal va anavtrnosl BewpnTika Kal NEIpApaTikG Ta nponyoUdeva EpWTNATA MOU OXETICOVTAl HE TIC (PUOIKEC
IDI0TNTEG KAl TA XAPAKTNPIOTIKA NMOAUMEPIKWV HOVWTIKWV UAIKWV. O TpONOG €pUnveiag €ival KUpinG aITIokpaTikog (VTETEPHIVIOTIKOG) kal BacileTal o€
MOVTEAO TO onoio apyika €oTialeTal oTo MBavo unxaviopd dnuioupyiac peupaTog Kal aywylpdTnTac apxidovrag and tnv JIEAEUCN QOPEWV OTNV £NAPn
NAekTPOdIoU - UNIKOU Kal ouvexifovTag JEaa oTo eupUTEPO HOVWTIKO UNIKO kal oTa d1agopa oTpwuaTd Tou. Katoniv epunvelsl ToV PNXaviopo ynpavone n
Kal anoToung KaTappeuonc oTo E0WTEPIKO Tou UAIKOU PEow S1A0Naong TwWV JAkpnyopiwv Tou. Eniong eomialeTal oTtov poAo Twv SIENIPAveIwV HETAEY idlwv
al\a kal OIa@OopPETIKWY UMNIKWV. H BewpnTikn epunveia avapeEpeTal O Melpduata ota onoia HETpioUVTal n JINAEKTPIKR avToxn, o Xpovog {wng n
KATaoTpopnc, ol anwAeleC 10XUOC, Ol HEPIKEC EKKEVWOEIC KAl N XWPNTIKOTNTA Ot OeiydaTa OUVOETIKWV MOAUMEPIKWY PIAY dlapopwy UAIKwV. Eniong
eKTEAOUVTAI NEIPANATA NMPOCOHOIWONG HE €I0IKO NPOYpAUKa yid NepaITépw enBePaiwon Tou PovTENou. Mépav and Tnv €punVeia Twv QAvouEvVwY, aTd
oupNEPAopaTa avagépovTal kal PeBodol BEATIWONG TNG KATACTAGNG HOVWOEWY Kal SIAyvwaong TNG agloniaTiag Tou ouva@ouc NAeKTPoAoyIkoU E0NAICHOU.

Well known the great impact of electricity in all the aspect of modern civilization. The production, distribution and use of electric energy are some of the
most important factors of modern technology and life. In all these aspects, different kind of insulating materials (solid, liquid or gas) are in use because of
the need of good performance of electrical equipment. More specifically, solid insulation of electric equipment are manufactured using mostly synthetic-
polymeric materials, that are put in one or more layers, as for example in electric cables and transformers. The good operation of these materials is
extremely crucial for the general performance of the electric energy systems and hence the knowledge of their physical characteristics constitutes
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imperative need.

The objective of the thesis is to answer experimentally and theoretically questions that concern the physical characteristic especially those related with the
dielectric strength of polymeric insulating materials. A deterministic model is chosen that focuses initially on the conduction mechanism and the way that
current flows from the metal electrode to the polymer (in the interface) and afterwards continues in the inner material. The model also explains the aging
and breakdown mechanism in the polymer throw macromolecule scission. It is also focuses in the role of interfaces from the same or from different
material. The theoretical explanation takes in to account experimental results from measurements of the dielectric strength, time to breakdown, power
losses, partial discharges and capacitance in specimens from different solid composite insulating polymers. Simulation software is also used in order to
confirm our hypothesis. In the conclusion we propose some methods for making diagnosis and improving the situation of the insulating materials.

http://portal.lib.aegean.qgr/portal/dt?AegeanLib/Body.setSelected=AegeanLib%2FBody%?2FCataloges&last=false

http://phdtheses.ekt.gr/eadd/handle/10442/15657

Néeg TAoeIg 0T CUYXPOVN XPNHATOOIKOVOHIKI HNXAVIKI: anod Tn oTOXACTIKI NPOCEYYICT OTIG UNOAOYIOTIKG VONHOVEG HEBOBOAOYieg

(New trends in financial engineering: combining stochastic and computational intelligent methodologies)
Owpaidng NikdAaog

KaBnyntng Mewpylog Aouviag
16/03/2007

AyyAIKn

>TOXOG TG OIDAKTOPIKNG dIaTPIBAC €ival n avanTuén piag npwToTUNNG KAGONG MOVTEAWV YIa TNV €MiAUCN TUNIKOV NPOBANUATWY OTN XPNHATOOIKOVOUIK)
MNxavikn, onwg n.x. TNV nNpoBAswn Xpnu/Kwv dedoUEVWY Kal TNV TIMOAGYNON Xpeoypdpwv. H oIkoyeveld TwV HOVTEAWV MOU MPOTEIVOVTAlI OTNV €pyacia
auTr) ouvdudlel pia péBodO unoAoyioTIKNG vonuoolUvne, Ta TexvnTd veupwvika Oiktua (artificial neural networks-NN), pe KAQOIKG OIKOVOUETPIKA
unodeiydata petaBAnTOTNTAC TUNOU GARCH (Generalised Autoregressive Conditional Heteroskedasticity). O ouvduaopog autoc dnuioupyel €va gUENIKTO
nAaigio povTteAonoinong nou duvaTal va Aneikovioel MOANEC anod TIC XAPAKTNPIOTIKEC I0I0TNTEC TWV XPNH/KWV XPOVOOEIPWV MOU ava@ePOvVTdl OTN
BiBAIoypagpia (PN ypauMIKEC dlopBwOEIC TINWY, aAayEC oTa enineda PETABANTOTNTAC, KN YKAOUGIAVEC KATAVOUEG, K.d.). EEeTaloupe pia osipd oTpaTnyIK®OV
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yla TOV NPOCdIOPIoHO Kal TOV EAEYXO €NAPKEIAC TNC OOMNG TWV MOVTEAWV AUTNG TN KATnyopiag, nou Paacifovral o aTaTIoTIKOUG EAEYXOUC, Kal NMPOTEIVOUHE
NapaA\ayec auTtwv Twv eAEYXWV Mou gival eUpwoTeC (robust), dnA. diaTnpoUv TNV €yKUpOTNTA TOUC OTNV MEPINTWON NMOU TO WOVTENO OV anEIKOVilEl
NANPWC TNV MBavoloyikry ox€on nou ouvdéel TNV WETABANTI) OTOXO HE TIG €EapTnuéveg peTaBANTEC. H anodoon Twv OTATIOTIKWV auTwv dIadikacimv
dlepeuvaTal pe Tn Borndeia neipapdtwv npogopoinong Monte-Carlo. Q¢ pia enideiEn Twv duvaToTATWV TNG NPOTEIVOUEVNG peBodoloyiag, napabéToupe duo
MEAETEC o€ epnelpikd dedopéva. TNV NpwTn anod auTeg, epappoloupe ouvduaoTikd povteAa NN-GARCH atnv npopBAeyn TNG KATAvoung Twv anoddocwy o€
dlebveic xpnuaTioTnpiakoUg deikTeg (DAX, FTSE 100, S&P 500). >TOX0C TNG OEUTEPNG EPAPHOYNG Eival VA OUYKPIVEI TNV ANOTEAEOUATIKOTNTA TNG HEBOdOU
O1ad0XIKQWV OTATIOTIKWY EAEYXWV, Nou epapudleTal otn daTpIBr auTr, PE AANEG OTATIOTIKEG KAl EUNEIPIKEG TEXVIKEG NPOCDIOPICHOU TNG APXITEKTOVIKAG
VEUPWVIKOU OIKTUOU OTNV TIHOAOYNON Napaywywv cudBoidinv TUnou dikaimpaTog npoaipeonc (option).

The purpose of this thesis is to introduce a semi-parametric financial forecasting model that combines an intelligent learning technique, artificial neural
networks, with common econometric GARCH models of volatility. We show how this flexible modelling framework can accommodate most of the stylised
facts reported about financial prices or rates of return (nonlinear corrections, asymmetric GARCH effects and non-gaussian errors). We analytically discuss
several strategies for the specification of the mean and variance components of the model by means of sequential statistical tests and propose variations
of the standard testing framework that are robust to model misspecification, i.e. they preserve their asymptotic validity when the model is not correctly
specified for the true conditional distribution. The finite-sample performance of testing procedures is investigated by means of Monte-Carlo simulations. To
demonstrate various aspects of the model-building strategy, we present two empirical studies. In the first one, we apply NN-GARCH models to forecasting
the conditional distribution of daily returns on three major international stock indexes (DAX, FTSE 100, S&P 500) and in the second one we compare the
performance of the sequential testing procedure with other statistical and heuristic neural network model-selection strategies in accurately pricing options
on the S&P 500 index.

http://portal.lib.aegean.gr/portal/dt?AegeanLib/Body.setSelected=AegeanLib%2FBody%2FCataloges&last=false

http://phdtheses.ekt.gr/eadd/handle/10442/15659

Kartnyopia MpoBAnparwv ApopoAdynong Oxnparog Aiavopmv HE npokaBopiopévn akoAouBia eEunnpérnong MeAaTwv kal ENICTPOPEG
oTtnv Ano6nkn

(A Class of Single Vehicle Routing Problems with Predefined Customer Sequence and Depot Returns)
TaTapdkng AVTvIog

KabnynTng Iwavvng Mivng
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19/12/2007
AyYAIKN

2e autn Tnv diaTpIPr] MEAETHONKE Wia Baciki NepInTwon Tou npoBAnRuaTog dpopoAoynong oxnudatwy (Vehicle Routing Problem - VRP), atnv onoia éva

oxnua &kiva ano Tnv anobnkn kal eEunnpeTel NENATEC WE IPOKABOPIOUEVN OEipd EMIOKEWNG STOXOC €ival N €EunnpeTnon OAWV Twv NEAATV Kai n

ehayioTonoinon Tng diavuBeioag anootaong (KOOTOUG). TO GCUYKEKPIMEVO MPOPRANHA EXEl YEYAAO NPAKTIKO evOIAPEPOV; EVOEIKTIKEG EPAPUOYEC TOU

nepiAapBavouv Tnv nepinTwon nwAnoswv Ex-Van, kai ouotiuata diaxeipionc UMIKwv. MOAAEC mepINTwoelG auToU To NpoPANUATOC, HE auEavopevn

noAunAokoOTNTa, NpoTeivovTal, avaAUovTal Kal emAUovTal. AUTEC ival:

= Aigvouny noAAanAwv npoiovtwv e yvwaoTr (deterministic) ¢ntnon nehatwv. AUO UNO-NEPINTWOEIG PEAETAONKAV: a) WE QOPTIO KATAVEUNUEVO OF
anoBnKeUTIKOUC XWPOUC JEoa aTo dxNMa kai B) pe XUHa ¢opTio. Ta pabnuaTika HovTEA, Onwe Kal kaivoupyiol anodoTikoi aAyopiBuol nou AUvouv auTd
Ta npoBAnuaTa BeATioTa (to optimality) avanTuxBnkav kar avaAlenkav.

= Algvoun noAAanAwv nNpoiovTwy Pe ayvwoTn (stochastic) ¢tnon nehatwv. Kal ol dU0 unonepINTWOEIC NOU avapEépovTal napandvw PeAeTnOnkav. Kai yia
TIC OUO UMONEPINTWOEIG NAPOUCIACAKE TA XAPAKTNPIOTIKA TV NPoBANUATWY, KavoUpyleg HeBOdoUC KaBopIoHOU Tou EAAXIOTOU avapEVOUEVOU KOOTOUC,
Kal BewpnTIKA ANoTEAEOUATA TA onoia enITpENouUV Tov kabopiopd TG BEATIOTNG anogaonc YETA Tnv €Eunnpétnon Tou kaABe neAdtn. Kai o1 dUo
UMONEPINTWOEIC AUBNKAV YE dUVAMIKO NMPOYyPAPUATIoONO, kal anodeixBnke kai yia Tic dUo OTI undpxel Yia cuvaptnon opiou (threshold function), n onoia
MMopei va xpnoiponoindei yia Tov kabopioyd TnG BEATIOTNG anogacnc. EkTeTapévn avaluon Twv NPOTEIVOPEVWY aAyopiBuwv EAaBe xwpa.

= [lapaiaBn kai diavoun (npoiovTwv) he ayvwoTn (stochastic) {nTnon neAatwv. X auth TNV NeEPINTWoN To OxnNUa Oxl Yovo napadidel npoidvTa oToug
neAAaTeC, aA\a kal napaAhapPavel eMOTPOPEG ano kabe neAatn (n.x. kaTeoTpauueva n adeleg NAANETEC 1 UNIKG ouokeuaoiac). Ta XapakTnpioTIKa Tou
npoBAnuaToc napouaialovral, Yadi pe pia kaivoupyia PEBodo kabopiopoU Tou EAAXIOTOU aVvAPEVOUEVOU KOOTOUC, Kal TNG BEATIOTNG anogacnc YETa ano
TNV €unnpéTnon Tou kabe neAaTn. H npoteivopevn pEBodog avallBnKe €niong EKTEVOC.

H OiatpiBry auTty pnopei va xpnolgonoinBei kalr va unooTtnpi&el éva ouoTnua ARWNG ano@Acewy, Kal WMopei va Xpnolhonoindei o NeEPINTWOEIC

OpopoAOYNoNG oXNUATwv e NpokabopIopévn OcIpd €NiOKEWNG, Yia Hia nAnBwpa nepinT@oewv (YvwoTn f dyvwoTn {ATnon neAatwv, €va r noAAanid

npoiovTa, Nnapadwaoelc, i Napadwaoeic kal NapaAaBec): Me auTo Tov TpoMno KnopolV va eEaAeIpOOUV O TUXAIEG anopaaceiC dPoUoAOYNOoNG, EAAXICTOMNOIWVTAC

Ta oUVOAIKG AsIToupyikd KOOTN TNG ETAIPIAC, KAl au§avovTac TNV CUVOAIKT NapaywylkoTnTad Kal Ta enineda eEUNNPETNONG Twv NEAATWV TNG.

In this dissertation a basic case of the Vehicle Routing Problem (VRP) is studied, in which a single vehicle starts from its depot and serves customers in a

predefined sequence. The objective is to serve all customers and minimize travel distance (cost). This problem is of significant practical interest; indicative

applications include Ex-Van sales and Material Handling systems. Several cases of this problem, of increasing complexity, are posed, analyzed and solved.

These cases are:

= Multiple product delivery with deterministic customer demand. Two sub-cases are studied: a) the compartmentalized load and b) the unified load case.
The mathematical models, as well as new efficient algorithms that solve these problems to optimality have been developed and analyzed.

= Multiple product delivery with stochastic customer demand. Both sub-cases mentioned above are studied. For both cases we present the
characteristics of the respective problems, novel methods to determine the minimum expected cost, and the theoretical results that permit one to
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determine the optimal decision after serving each customer. Both cases have been addressed using dynamic programming, and for both it has been
proven that there exists an appropriate threshold function for each customer, which can be used to determine the optimal decision. Extensive analysis
of the proposed algorithms has been conducted.

=  Pickup and delivery (of product) with stochastic customer demands. In this case the vehicle not only delivers products to customers but it also picks up
returned items from each customer (e.g. damaged goods, or empty packaging). The characteristics of the problem have been presented, together with
a novel method to determine the minimum expected cost, and the optimal decision after serving each customer. The proposed method has also been
analyzed extensively.

This work may support a decision support framework, which can be utilized in fixed routing operations for a wide variety of cases and applications

(deterministic or stochastic demand, single or multiple products, delivery or pickup & delivery): Thus, ad-hoc sub-optimal decisions can be eliminated,

minimizing total operating costs, and increasing the overall productivity and customer service of the distribution fleet.

http://portal.lib.aegean.gr/portal/dt?AegeanLib/Body.setSelected=AegeanLib%2FBody%2FCataloges&last=false

http://phdtheses.ekt.gr/eadd/handle/10442/15346

Optimizing performance and dependability of computer systems: software rejuvenation stochastic modeling

(BeATioTOonoinon enidoong kai a§ionioTiag UNoAoYIOTIK®OV CUCTHHATWV: ZTOXAOTIKN HovTeAonoinon avalmoyovnong AoyioHikoU)
KoUTpag Baaikeiog

Ayanioc NAatrig, AvanAnpwTnic Kaényntng
14/06/2010

AyVAIKN

>konoc Tng AiIaTpIBAC €ival N oTOXaoTIKr JovTeAonoinan TnS avalwoyovnong AoyioHIKoU g nolkiAd UNOAOYIOTIKA CUOTNHATA, JUE OTOXO TNV BEATIOTOMNOINCN
NG €nidoong kai Tng a&lonioTiag Touc. H avalwoydvnan AoyiopikoU €ival hia NPoANMTIKN TEXVIKI GUVTIPNGONG TOU AOYIOUIKOU MOU XPNOIYONOIEITAl yia TNV
anouyn HEANOVTIKOV aoTOXIWV MOU OQeiAovTal € (paivopeva ynpavong Tou. MNa Tnv povteAonoinon Tng avalwoydvnong, xpnoidonolsitar kabe gopd n
KaTtaAAnAn Mapkopiavr diadikaaia.



ABSTRACT

H avalwoydvnon AoyiopikoU KATAPEPVEI VA €KNANPWOEl TIC NEPIOCOTEPEC (POPEC TOUC OTOXOUC TNC. ZTnv napouca AiaTpifr) €i0dyeTal OpwC Kal To
KAIvOTOHO OEVAPIO TNG AnoTuxnKeEvNS avalwoyovnong, To Onoio JUMNopEi va EPPAvioTel Und OpIoHEVEC OUVONKEC, €I0IKA OTAV NMPOKEITAI YId APKETA HEYAAEG
EQAPHOYEG AOYIOUIKOU, OXEQIQOUEVEG VA EKTEAOUVTAI YIa JEYAAO XpovikO SIAoTNa.

H avalwoydvnon PovTEAOMOIEITAl OE CUCTAKATA Ta onoia UMOKEIVTal 0€ aTadlakn (pBopd Kal €EAGVTANGN TwV NOPwV TouC. To MogoaTd TnG eAeUBEPNC
MVAUNG nou oTadiakd eEavTAeiTal JNopei va XapakTnpIoTel we va TEToIo €ido¢ nopou. H avalwoydvnon, HEow TNG BEATIOTNG OTPATNYIKAC EPAPHOYNS TNG,
Jnopei va aneAeuBepwoel NOCOOTA NOPWV EVOC CUCTHIATOC KAl va oUPBAAel £Tol aTnv BeATinon Tng enidoonc kai TngG d1a8e0ipoTNTAC TOU.

H anoTeAeopaTmikdTNTA TNCG, aQvapopIKA KE TNV €NIdOON TWV CUCTNUATWY, HEAETATAI HECW KAMOIWV JEIKTWV aglonioTiac. Ev Npokeiyévw, JovTeAonolgiTal n
g@appoyn Tng avalwoyovnonc o CUCTAUATA PE EQPEDPEIEG, OE OUOTOIXIEC UNOAOYIOTWY AAAG Kal O£ KATaveRnuUeEva nepIBAiovTa onwe 1o Grid. Skonog
gival n BeATioTonoinon TNG dIaBedINOTNTAC Kal TNC a&lonmioTiag Touc. MovTeAonolsiTal eniong kal n epapyoyn TnG avalwoyovnong oTnv TNAEPwvia HEoW
d1adikTUou (VOIP). e OAeG TIC Napanavw NEPINTWOEIG, O OTOXOC gival va Bpedei n BEATIOTN NOAITIKN £pappoync Tng avalwoyovnong nou 8a odnynaoel ata
eMBuunTa enineda enidoonc kal aglonmioTiac,

>Ta nAdiola TnG AIaTpIBNG, XPNOIMOMNOIOUVTAl YEVIKEUUEVEG «AVOIXTEC» MPOCUVTOVIOUEVEC WEBODOI MPOCEYYIOTIKWV AVTIOTPOPWV YId TNV ANOTEAEOUATIKNA
€NiAuon TV YPAPUIK®V CUCTNUATWY PEYAANG TGENC nou npokUNTOUV Pe BAon TNV HovTeAonoinon TG avalwoyovnong Aoyiouikou.

H AiatpiBr] napéxel To KatdAnAo unopabpo yia Tnv Nepamrépw MeAETN Tng avalwoyovnong AoyiopikoU G HIa OuvioTwod oTnyv  dnuioupyia
«auUTOBEPANEUOPEVWV» CUOTNHATWY. TA CUCTAPATA AUTA WMNOPEi va MOIKIAOUV and apkeTd PeyaAng kAigakac onwc yia napadeiypa 1o Grid, 1} apkera
HIKPOTEPNC ONWCE TA AOYIOUIKA MOU XPNOIKONOoIoUVTAl OTIC CUOKEUEC KIVNTAC TAEpWVIaG.

The aim of the present thesis consists in stochastically modeling software rejuvenation, a proactive technique for preventing software failures,
implementation in computer systems in order to optimize their dependability and reliability. To model rejuvenation the appropriate Markovian stochastic
process is selected.

Software rejuvenation has been modeled in a variety of computer systems to prevent software failures that cause economic or either human loses.
Traditionally it manages to fulfill its purposes when it is ordinary performed, partially or fully according to the decided strategy. In the thesis, the concept
of failed rejuvenation is introduced. In contrast with the ordinary scenario, failed rejuvenation which occurs rather rarely can be manifested under certain
conditions, especially when dealing with too large applications.

Rejuvenation is modeled in systems which experience resource degradation. The free physical memory can be used as a measure of the resources that
degrade. Rejuvenation through the optimal strategy, manages to free up system resources and hence improve system’s performance. Moreover,
rejuvenation effects on resource availability optimization are studied combined with resource reservation techniques.

The efficiency of software rejuvenation in improving a system’s performance is studied through classical dependability measures. Rejuvenation is modeled
on redundant, cluster and finally on distributed computing systems, aiming to improve their availability and service reliability. Moreover, dependability
measures’ improvements due to software rejuvenation are also highlighted for the VoIP telecommunication application. In all of the above cases the main
aim is to distinguish the optimal rejuvenation policy which contributes on systems’ performance.

Explicit approximate inverse preconditioning methods are adopted for solving efficiently sparse linear systems needed in order to derive the software
systems performance and dependability measures.

The thesis provides the appropriate modeling framework for further studying the impact of rejuvenation in various computer systems. Rejuvenation is the
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next step for self-healing systems, which can contribute on the idea of autonomic computing either on large technological systems such as the Grid, or
even on lower scale software systems as for example those being used in today’s maobile phones.

http://portal.lib.aegean.gr/portal/dt?AegeanLib/Body.setSelected=AegeanLib%2FBody%2FCataloges&last=false

http://phdtheses.ekt.gr/eadd/handle/10442/22564

AZl10A0YNON TNG NOIGTNTAG TOU NOCIHOU VEPOU TNG ABRVAG, HE OTOXO0 TNV OAOKANPWHEVN S1AXEIPIOT) TOU, HECW OTATIOTIK®OV HEBOSWV.

(Evaluation of the Athens drinking water quality by means of statistical methods aiming at its integrated management)
SHETN EAEVN

>nupidwv FkoA@Ivonouhog, AvaninpwTrc Kabnyntig
23/06/2010

EANNVIKA

>kondg TnG dIaTpIBAG ATAv n avanTtugn pedodoAoyiag yia Tnv eKTIiINON TNG NOIGTNTAG TOU VEPOU, HEGW OAOKANPWHEVNC OTATIOTIKNG AVAAUCNC TWV XNUIKWY,
HIKPOBIOAOYIKOV Kal TOEIKOAOYIKWV MAPAUETPWY TOU, AnNd TNV aKATEPYAOTN MEXP! KAl TNV €NeEEPYACHEVN HOPP TOU, HE OTOXO TNV OAOKANPWUEVN
aglohoynon kai dlaxeipion €voc MOAUNAOKOU OUCTAMATOC UdATIKWV MNOpwvV ONwG auto Tng ABrvac. tnv napouoa OiaTpifr, OIEPEUVABNKE N
anoTeAEONATIKOTNTA, N €NAPKEIQ KAl Ol AvAYKAIEG NMPOCAPHOYEC, AOYW TWV IDIGITEPWV XAPAKTNPIOTIKWY TWV MOIOTIKWV MNAPAWETPWV TOU VEPOU, €VOC
Meyalou apiBuou oUVOETwV OTATIOTIKOV PEBOdwvV. H katavonon Twv PNXaviopwy nou ennpedlouv Tnv noi0TNTA TOU VEPOU anod TNV akATEPYAoTn
NPWTAPXIKN TOU HOPPR £WC TNV TEAIKN TOU Mou NpoopileTal yia avipwnivn KaTavailwar, anoTéEAECE Tov KUPIO OTOXO TNG EPEUVAC.

H evdeAeynC OTATIOTIKA avaAuon Twv pPnvidiowv TIN®OV ToEikoTNTac (2000-2006) OTOUG TAMIEUTNPEG, KATEANEE O EAAEIPN EMOXIKOTNTAG KAl KN OTATIOTIKA
ONMAvTIKA avodikn 1 ATWTIKN Taon. MeTa&l Twv TAUIEUTHPWY OEV NAPOUCIACTNKAV OTATIOTIKA ONUAVTIKEG OIAPOPEG OTNV TOEIKOTNTA.

Ta pnvigia dedopéva (1997-2009) Twv BakTnpiwv — OEIKT®V HIKPORIAGKNG POPTIONC enterococci TwvV MOTAPWV MOU €KPAAOUV OTOUC TAMIEUTHPEG,
dlgpeuvnBnkav yia eNoxIkOTNTA, UNap&n TAOEWV kal OOIOYEVEID Twv MBavav Tdoswyv. AUo anod Toug notauoug XapakTnpifovTal wg xapnAou HikpoBiakou
qopTiou Kal £&vac napouciace NoAU UWPnNAO NMooooTO AV MNEPIKEKOUMEVWV TIHWV. € Kauia ano TIG undloineg BEoeic delyuaToAnwiac Oev evTomioTnKe
oTaTIoTIKG onPavTikn avodiki TAaon yia Toug enterococci.



ABSTRACT

AIEPEUVNONKE EKTEVG N XPNOIMOTNTA TWV MOAUPETABANTWV OTATIOTIKWV TEXVIKQV (avaluon KUpIwWV CUVICTWO®Y / NapayovTiki avaiuon, avaiuaon KaTa
ouoTadec, dlaxwpIoTIKN avaAuon, dévtpa Ta&ivounong kai naAivopounonc) oTnv punveia TG OouNG 16 QUOIKWV-XNUIKWV MOIOTIKWV NAPAUETPWY TOU
VEPOU KABe TAMIEUTRPA KAl OTNV dMOTIMNON TWV XPOVIKWV JIOKUPAVOEWV TG NOIOTNTAG Tou. EnmelyBnke onuavTikn Heinon Twv OldoTACEWV TOU
noAUNAokou osT dedopévwy Kal avadeixdnkav Aiyeg HOvo NapapeTpol we KUPIEC UNeUBUVEG yia TIC SIAKUMAVOEIC 0TV NolOTNTA Tou vepoU oTn JIApKEId TOU
XPOVoU.

AigpeuvnOnke n XPNOIYOTNTA TwWV MNOAUMETARANT®V OTATIOTIKWY HEBOOWV oTn OIAKPION TOU &enec€epyacpévou vepoU Twv OIAPOPETIKWY Movadwy
Enegepyaoiac Nepou (MEN), Baoel 9 QUOIKWOV-XNUIKOV NApaPETPWY, KaBWS kal aTnv NPORAEWn TNG NPOEAEUONC TOU VEPOU Tou JIKTUOU UdPEUONC WG NPOG
Tn MEN and Tnv onoia NpogpxeTal. KaTAOKEUAOTNKE HOVTENO, BAcel Twv delyudTwv vepou MEN, To onoio napeixe 97,8% opdn Ta&ivounon Twv delyddtwv
vepoU Tou OIkTUoU Udpeuonc. H uywnAr akpiBeia Tou HOVTEAOU EMITPENEI TN XPNOIKONOINGT) TOU w¢ JESOV NEPIYPAPAC TwV OIKTUWV dIavOUNC Kal MPOBAEWNC
TNG NPOEAEUONG TOU VEPOU, NAPEXOVTAG XPNOIMEG NANPOPOPIEC OTOUC DIQXEIPIOTEG TwV JIKTUWVY, KE anoTEAeapa Tnv au&non Tou Babuol ac@aleiac.

Me Xprion HOVTEAWV XPOVOAOYIKWV OEIPWV, KATAOKEUAOTNKAV PEANICTIKA dlaypdupaTa eAEyXoU TnG TOEIKOTNTAC Tou ens&epyacpévou vepol Twv MEN, Ta
onoia anoTeAouv Xpnoiua epyaleia yia Tn BeATiwon TnG NoidTNTAS Tou NOCIPoU VEPOU, Kal divouv Tn duvaToTnNTa yid BPaxuxpovieg NPoPAEYEIC TwV TIHOV
TNG TOEIKOTNTAC KAl TNV €NAvANpoodpuoyn Tne dlEpYaciac eAv KpiveTal anapaitnTo Kal gival EQIKTO.

The aim of this thesis was to explore statistical methods for the integrated analysis of the water quality parameters at all stages (raw water — treated
water). A great variety of statistical methods were extensively explored and then applied to the water quality data of the complicated water supply system
of Athens with a view to gaining insight knowledge of the water quality behavior and the system’s integrated management.

The study of seasonality and trend analysis of the toxicity data (2000-2006), for each raw water reservoir, resulted in no statistical significance. No
statistical significant difference for the toxicity between the reservoirs was observed.

The microbial load of the rivers that flow into the reservoirs was investigated by means of seasonal and local variability as well as trend analysis tests for
the bacteria indicators of enterococci (1997-2009). Two of the rivers were characterized by exceptionally small microbial load and one by high amount of
censored data at the highest reporting limit of the method. No trends for the enterococci were found in the rest of the rivers.

Multivariate statistical techniques (Principal components Analysis / Factor Analysis, Cluster Analysis, Discriminant Analysis, Classification and Regression
Trees) were applied to physical-chemical data (16 parameters) of each reservoir to explain the data structure and to assess temporal variations in the
water quality. The resulting models presented high accuracy and allowed a reduction in the dimensionality of the complex dataset, delineating a few
indicator parameters responsible for the variations in temporal water quality.

Significant differences in the treated water physical-chemical characteristics due to different sources of surface water and differences in the water
treatment facilities and operational procedures were observed. Discriminative models were developed for the treated water produced at the water
treatment plants. Moreover, the predictive models were evaluated for the discrimination of network water samples according to their theoretically expected
origin. The prediction of the water origin in network was very satisfactory (97.8% for the best model). Therefore, the model can be used in the
establishment of safety protocols in the case of an emergency, where a possible deterioration of water quality in one of the plants could degrade the water
quality of the related water supply network sections.

Finally, control charts were constructed for the data that were obtained from the daily toxicological analysis of treated water from the treated-water tanks.
The time-series based method captured the dynamic structure of the data and gave reasonable control charts that can be useful tools for the improvement
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of the water quality.

http://portal.lib.aegean.gr/portal/dt?AegeanLib/Body.setSelected=AegeanLib%2FBody%2FCataloges&last=false

http://phdtheses.ekt.gr/eadd/handle/10442/28730

Ai0iknon oToAou oXnNHATOV JIavOHNG OE NPAyHaTIKO Xpovo: O1 NEPINTMOEIG KaBuoTEPNONG Kal BAGBNG OXNHATWOV

(Real-time vehicle routing: The cases of vehicle delay and vehicle breakdown)
Mapdong KwvoTavTivog

Kabnyntng Iwavvng Mivng
23/09/2010

EANVIKA

>Tn napouoa AidakTopikr AlaTpIBr JovTeAonolouvTal, avaAuovTal kai emiAUovTal Tpia npoPARuUaTa onuavTikoU €pEUvNTIKOU evOIAMEPOVTOC Kal NPAKTIKAC
a&iag, nou ouxva avakUNTouv Kata Tnv OIAPKEIQ €KTEAEONG dpopoloyiwv dlavounc npoidvTwv oc aoTikOd nepiBaAov. Ta digpeuvnBévra npoPAnuaTa
OUVANIKAG OPOUOAOYNONG NPEMEI VA AVTIMETWNIOTOUV 600 N diavoun BpiokeTal o EENIEN kal nepidapBavouv To MpdBAnua KabuaoTépnong Oxrpatog (MKO),
To MpopAnua Axkivntonoinong Oxnuatog (MAKO), kai To MpopAnua Akivntonoinonc OxruaToc og dikTuo diavoung Koivou Mpoiovrog (MAKO-KM).

To MKO avagepetal o dxnua diavoung, To onoio katd Tn dIApKeia eKTEAEONC Tou dpopohoyiou Tou, kabuaTepei TOOO WOTE va Pnv kabioTartal duvatr n
OAOKANPWGN TOU apxIkou NPoypapuaToc diavoung evrog evog npokabopiouévou XpovikoU opilovta. To npoBANUa auto HOVTEAOMOIEITAl kal EMIAUETAI JE VEO
anOTEAEOUATIKO aAyOpIBO O onoio¢ ekUeTAAAEUETAl ONUAVTIKA XapakTNPIoTIKG Tou NeEPIBAAOVTOC AOTIK®V dlIavop®y, ONwe n XWPIK KATAvoun Twv
neAaTtwv o€ npodaTia.

Ma Tnv NePINTWon akivnTonoinong oxnuatog getalovral duo nepinTwoeic: (a) To MAKO opileTal o dikTUO NEAATWV PE YVwoTn {NTNON O KN EVAAGEINEC
napayyeAieg diakpITwv npoiovTwv, kai (B) To MAKO-KN opileTal og dikTuo NeEAAT®V WE yvwaoTr {NTnon koivou (povadikou) npoiovTtoc. O1 dUo NEPINTWOEIG
dlaTunwvovTal kal JovreAonoiolvTal yia npwtn gopd otn BiBAioypagia. Ma Tnv eniAuon Toug avantuooovTal duo veéeg péBodol: H pia BaoileTal ot
FeveTikd AAyOPIBUO Kal Xpnoidonolgital yia Tov kabopiopo AUoswv avagopag o npoTuna MpopAnuata AKO kai AKO-KI. H delTepn pébodoc atnpileTal o
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EUPETIKO STOXAOTIKO AANYOPIBUO Kal XpNnoIJONOIEiTal yia Tnv Taxeia eniAucn Tou npoBAfRuaToc (oxedov o npaydaTikd Xpovo), onwc emiBAieTal and
puUonN Tou NPakTikoU npoBAnuaToc. H anoTeAeopaTikoTnTa TG OeUTEPNG HEBODOU afloAoyeiTal HEOW TWV NPOTUNWV AUCEWV TNG NPWTNG.

In this PhD Thesis we model, analyse and solve three problems of high practical value which often arise during execution of the delivery process in city
logistics. Those dynamic vehicle routing problems that should be solved in real-time are the Vehicle Delay Problem, the Vehicle Breakdown Problem and
the Vehicle Breakdown Problem with Common Commodity. The Vehicle Delay Problem deals with the scenario in which a vehicle faces an unexpected
delay during the delivery process. The delay is such that the vehicle cannot complete its route in the predefined available time. This problem is modelled
and solved with a new and effective algorithm that utilizes the spatial distribution of clients (clusters) to produce high quality solutions in shorter
computational time.

Both the Vehicle Breakdown Problem and the Vehicle Breakdown Problem with Common Commodity deal with a vehicle, member of a distribution fleet,
that is immobilized due to an unexpected incident. The aforementioned problems are modelled with a new analytical model and solved by two proposed
methods. The 1st method is a Genetic Algorithm used to provide the necessary high quality benchmark solutions. The second is a Stochastic Algorithm
used to provide good near real-time soultions as demanded by the practical nature of the problem. The solution quality of the Stochastic Algorithm is
compared to the be benchmark solutions of the GA.

http://portal.lib.aegean.qgr/portal/dt?AegeanLib/Body.setSelected=AegeanLib%2FBody%?2FCataloges&last=false

http://phdtheses.ekt.gr/eadd/handle/10442/22582

Eqappoyég TnG HEOODOU TOU OTOXAOTIKOU SUVAHIKOU NPOypUaHHAaTIoOHoU Ot NPoBANpATA CUVTAPNONG Kal SpoHoAdynong

(Applications of the method of stochastic dynamic to maintenance and routing)
KapapaTtooukng KwvaTavTivog

Ayaniog NAaTAG, AvanAnpwTng KabnynTng
09/12/2010

EMNVIK
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ABSTRACT

>Tnv napouaoa diaTpIBf HEAETWVTAI dUO KATnyopieg NPOBANUATWY:

i)NpoBAnuaTa yia Tn BEATIOTN NPOANMTIKA OUVTAPNON HNXAvVNUATWV MOU £ival OUVIOTWOEG EVOC CUCTNATOC NAPAYWYNG, TO OMoio NePIEXEl &vav rj dUo
anoBnkeuTIkoUG XWPOUC avayeoa aTa Ynxavnuara.

Kal

ii)MpoBARuaTa yia Tn BEATIOTN dpopoAdyNon evOG OXNUATOC MOU dlaveWEl N/kal CUAEYEI NPOIOVTA anod NEAATEG, o1 onoiol eEunnPeTOUVTAl CUPPWVA HE Hia
npokadopiopEvn ogipd.

Ta npoBANUATA AUQOTEPWV TWV KATNYOPIWV E€ival OTOXAOTIKA. TNV NpwTn KaTnyopia npoBAnUATwyv Oswpolue OTI n @Bopd TwV HNXavnuaTwv
neplypdgeral and pia MapkoBiavr aiucida Kai ol Xpovol Twv NPoANATIKOV (ONwC kal Twv JIopOBWTIKWY) CUVTNPOEWY TOUC gival TuxXaieg METABANTEC. ZTn
OelTeEPN KaTnyopia NPoBANUAT®Y o1 {NTAOEIC TwV NEAATWV YIa TA NPoidvTa nou diavépovTal f/kal GUAEYovTal sival Tuxaieg HETABANTEC.

XpnoiKonoiwvTac yvwoTd anoteAéopata and Tn Bewpia Tou oToxaoTikoU duvayikoU npoypauuaTiodoU O NENEPACHEVO Kal AMEIPO XPOVIKO opilovTa
avanTUoooupe KaTaAANAoUG aAyopiBuouc yia Tnv Upeon TNG BEATIOTNG NONITIKAC OTIG dUO KATNyopieg NpoBANUATWY. Q¢ KPITHpIo BEATIOTOMNOINGNG YIa TNV
npwTn KaTtnyopia npoBANUATWV BewpoUPE TNV €AAXIOTOMNOINCN TOU HAKPONPOBECUOU AVAUEVOUEVOU WECOU KOOTOUG avd povada Xpovou. Q¢ KpItrpid
BeATioTonoinong yia Tn deUTePn KaTnyopia npoBANUATWY BewpoUpe TNV €AAXIOTOMNOINON TOU AVAPEVOUEVOU GUVOANIKOU KOOTOUC HEXPI TNV €EUNnpETNON
OAWV TwV NEAATWV Kal TNV €AAXIOTONOINGN TOU HAKPOnpOBeoUoU avapevOUEVOU HECOU KOOTOUG ava Hovada Xpovou.

>Ta NEPIOOOTEPA UMO HEAETN NpoPANUATA anodelkvueTal OTI N BEATIOTN MONITIKA XapakTnpileTal and OUYKEKPIUEVOUG KPIioIuoug apiBuouc. TV npwtn
Katnyopia npoBANUAT®YV o1 Kpioigol apiBuoi sival CUYKeKpIPEVOI BaBuoi pBopdc Twv punxavnuatwy. H BEATIOTN NONITIKN BETEl o AsiToupyia TIC NPOANMTIKEG
OUVTNPACEIG TwV PNXavnudTwv av kal Jovov av napatnpndei 6T ol Babuoi pBopac autwv unepPaivouv Toug KpPioIouc apiBuouc. >Tn deUTepn KaTnyopia
NPOBANUATWYV OI KPIiGIUoI apiBuoi gival CUYKEKPIMEVEG NOCOTNTEC TWV MPOIOVTWV MOU WEVOUV PEGA OTo OXNUA Aol auTd eMICKEPOEI yIa NpwTN Gopa Kal
NPOOMEPE! TN HEYIOTN EUNNPETNON OE Kanolov NeEAdTn. H BEATIOTN MOAITIKF UNOJEIKVUEI OTO OXNMA VA GUVEXIOEI TNV MOPEIa TOU NPOC TOV EMNOMEVO MEAATN
av Ta QopTia Tou unepPaivouv autoUG TOUC KPIOINOUG aplBuoUc. & AMEG NePINTWOEIG N BEATIOTN evepyela €ival va enmioTpeyel pia rj dUo Popec oTnv
anoBnKn yia avepodiacpd Npiv NPOXWPHOEl NPOC TOV ENOPEVO NEAATN.

Y€ OAa Ta UNO PEAETN NPOBANUATA NAPEXOVTAI EKTEVN apIBUNTIKG anoTeheéouaTa. EEeTaleral n enidpaon dia@opwv NApapETPwWY aTn BEATIOTN NONITIKN.

This thesis we consider two categories of problems:

i) Problems of the optimal preventive maintenance of machines which are components of a production system that contains one or two
buffers between the machines.

and

i) Problems of finding the optimal routing of a vehicle that delivers and / or collects goods from customers who are served according to a
predefined order.

The problems of the two categories are stochastic. In the first category of the problems, we consider that the deterioration of the machines
is described by a Markov chain and preventive (and corrective) maintenance times are random variables. In the second category of problems
the customer’s demand for products that delivered and / or collected are random variables.

Using well-known results from the theory of stochastic dynamic programming for finite and infinite —-time horizon we develop suitable
algorithms to find the optimal policy in the two categories of problems. As an optimization criterion for the first category of the problem we
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consider the minimization of the long-run expected average cost per unit time. As optimization criteria for the second category of problems
we consider the minimization of the expected total cost is needed to serve all customers and the minimization of the long-run expected
average cost per unit time.

In most of the problems we study it is proved that the optimal policy is characterized by specific critical numbers. In the first category the
critical numbers are specific degrees of deterioration. The optimal policy initiate a preventive maintenance of the machine if and only if its
degree of deterioration is greater than or equal to a critical level. In the second category the critical numbers are the specific quantities
of products that remain in the vehicle after it has visited the customer for the first time, and has satisfied as much of customer’s demands
as possible . The optimal policy indicates to the vehicle to continue its route to the next customer if the loads of the products exceed
these critical numbers. In other cases, the optimal action is to return once or twice in the depot for restocking before proceeding to the
next customer.

In all the problems we provide extensive numerical results. Also, we study the effect of various parameters on the optimal policy.

http://portal.lib.aegean.gr/portal/dt?AegeanLib/Body.setSelected=AegeanLib%2FBody%2FCataloges&last=false

http://phdtheses.ekt.gr/eadd/handle/10442/22478

To npoBAnpa 3poHoAoynonG oxXnHAT®wv NOAAAnA®V NEPIO3®WV Kal Ol EQUPHOYEG TOU

(The multi-period vehicle routing problem and its applications)
ABavaoconoulog OeddwpPog

Kabnyntng Iwavvng Mivng
16/05/2011

EANVIKA

>tnv napovoa di1dakTopikn diaTpiBr) diepeuvaral To MpoBAnua Apopoidynong Oxnudatwv MoAAanAwv Mepiddwv pe Xpovika Mapabupa (MAOMMXM). Kabe
NeAATNC OXeTICETaI PE €va XpovikO napabupo nepiodwv (XMM), To onoio opileTal wG To CUVOAO NEPIOdWY £EUNNPETNONG. ZTOXOG £ival n EAAXICTOMNOINGTN TOU
kb6oTOUC OpopoAOyNnoNnG evrtog opidovra moAAanAwv nepiodwv AauBdavovrac unown nePIopIoHoUC XPOVIKWV Napabupwy, XwpnTIKOTNTAG OXNUATWV Kal



ABSTRACT

XPOVIKQWV Napadupwv nepIodwv.

Mapouoidloude éva YevikdO HovTEAO, pia pEBOdO akpiBoUc eniduonc Baosl Tng Auvapikng Anuioupyiac MetaBAntov (AAM — Column Generation) kai
npoteivovtal dU0 VEEG ANOTEAEOUATIKEG TEXVIKEG ENITAXUVONG TNG AAM yia Tnv €0peon KaTOTATWY opiwv. OI TEXVIKEG AUTEG eKPETAAEUOVTAI TIG NOAAANAES
NePIOOOUC WOTE VA AvayvwpIoToUV OUOIOTNTEG EVTOG TWV UNONPoPBANUATOV Kal va ano@euxBei n eniAuan OAwv Twv unonpoBANUATWY o€ KGBe snavainyn.
H anodoTikdTnTa Twv PEBOOWV EAEYXONKE YIA NAPAPETPOUC ONWE N YEWYPAPIKN KATAVOUR TwV NeAaT®wV kal Ta unodeiypgata XM, ZTnv nAiovoTnTa TV
NEPINTWOEWY, Ol VEEG UEBODOI OUYKAIVOUV YypnyopoTepa otnv BEATIOTN AUON Tou XaAApwUEVOU MPOBARUATOC, €IOIKOTEPA OTIG MEPINTWOEIC AUENUEVNG
noAunAokdTnTag (eupeia XM).

MNa Tnv elpeon Twv BEATIOTWV akEpaiwv AUoswv ato MAOMMXM ulonoinnke peBodoc branch-and-price. MpoTeivovTtal dUO aTPATNYIKES DIAKAGdWONG nou
Aaupavouv undyn Tig NoAAANAEG nepIddouc, kabwg kai Wia anAn pEBodog pruning nou enitaxUvel TNV eNiAUCN Kal NPooeyyioel TIC BEATIOTEC AUCEIC.

MNa Tnv enihuon Tou NAOMNXM og EkTeTapévo Xpovikd OpidovTa, NpoTddnke n xprion KUMOPevou XpovikoU opifovra (KXO). Apxikda, diaTunwénkav TPEIC
BewpNTIKEC dIANIOTWOEIG OXETIKA JE TNV €Nidpaacn Tou opilovTa ulonoinong Kal npoypappaTiopou. MNa Tnv epappoyn Tou KXO npotdBnkav Tpornonoinaoeic
oTNV QVTIKEILEVIKN OUVAPTNON Kai oTn PEBoOO €NIAUCIC 01 0Moiec apopoUv Tn avaBoAn TN eEunnpETnong neEAATwV anod Tov éva opifovTa NPoypapaTIoHoU
gTov €nopevo. EninpdoBera, peheTwvTal U0 nepinTwoelg KXO (nuI-oTaTikn Kal duvapikn)). Ma kabe pia, avayvwpileTal To katalnAo gUpog Tou opilovta
npoypappaTiopoU kai uhonoinong Bacsl NOAANA®WY NapapéTpwy.

TeMog, avTigeTwnileTal Yia napalAayn NpakTikNG onuaociac. XTnv napaiiayn autn, eEunnpetolvTtal duo €idn neAatwv: (a) nodn avatebeiyevol o oxnUara
Kal nepiodouc Tou XpovikoU opiovTa, kal (B) eughikTol kal duvapikoi neAdtec. O anapaiTnTeC TPOMNOMOINOEIC TOU PHaBnUaTIkoU HOVTEAOU Kal TN PeBodou
eniAuong Tou MAOMMXMN avaAuovTal, Kal napouaialeral n anodoTikOTNTA TwV PEBOSWV (HECW EKTEVOUG NEIPANATIKAG avaiuong) oTav Aappavovtal unoyn
MEYaAUTEPOI XPOVIKOi OPICOVTEC.

In this dissertation we investigate the Multi-Period Vehicle Routing Problem with Time Windows (MPVRPTW), in which orders are related to a period
window (a set of service periods). Routing costs are minimized over a planning horizon, respecting period window, time window, and capacity constraints.
We present a general model and an exact approach to solve this problem based on the column generation method. We also propose two novel, efficient
techniques to speed up the column generation method for obtaining lower bounds. The proposed techniques exploit the multi-period setting in order to
identify similarities within the subproblems and avoid solving all subproblems at each iteration. We evaluated the performance of the proposed methods
systematically for various parameters, such as customer geographical distribution and period window patterns. In most cases, the new methods improve
significantly the efficiency of convergence to the optimal solution of the relaxed problem, especially in the computationally expensive test cases with wide
period windows.

Integer optimal solutions to the MPVRPTW are provided through a branch-and-price implementation. We propose two strategies that consider the multi-
period characteristics of the problem, in addition to a simple pruning heuristic that speeds up the solution procedure and provides efficient results.

For solving the MPVRPTW in long-term horizons, we propose a rolling horizon framework. Initially, we discuss three theoretical statements that provide
insights on the effects of the planning and implementation horizons in the final solutions. Subsequently, in order to apply rolling horizon routing, we
propose significant modifications to the model and the solution approach for the MPVRP; these modifications concern the ability to postpone serving
customers for later periods. We investigate two rolling horizon settings (quasi-static and dynamic) and we establish the recommended values for the
planning and implementation horizons, under a wide range of parameters, such as customer geographical distribution and time window width.
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Finally, we address a practical variation, which regards a hybrid service policy that includes (a) inflexible (pre-assigned to specific vehicles) and (b) flexible
customer orders. For this case, we propose the necessary modifications to the MPVRP model and solution approach. Extensive experiments show that
significant cost savings can be achieved by considering longer planning horizons in the planning process.

http://portal.lib.aegean.gr/portal/dt?AegeanLib/Body.setSelected=AegeanLib%2FBody%2FCataloges&last=false

http://phdtheses.ekt.gr/eadd/handle/10442/25190

Paratransit Services under Normal and Emergency Conditions using Public Transport Resources

(MeTtapopikég Ynnpeoieg EmBatav pe EiIdikéG AnaiTioelig pe Xpnon NMopwv Méowv Malikng Metagopdg und KavovikéG kal "‘EKTAKTEG
ZUVONKEeC)

Aikag Mewpyiog

Kabnyntng Iwavvng Mivng
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AyVAIKN

>Tnv napouca JIdakTopikr OIaTPIBr OIEPEUVVTAl UNNPECIEC PETAPOPAG EMBATWV WE EIDIKEC aANAITAOEIC PE TN XPNon HECwv Wadikng WETApopac uno
KAVOVIKEC Kal EKTAKTEG GUVONKEG.ZUYKEKPIPEVA, N Napouca diaTpIPR apxIKA EMNIKEVTPWVETAlI OTOV OXEDIAOMO €EATOMIKEUNEVWY WETAPOPIKWY UNNPECIOV HE
TN Xpron MEowV Palikng HETAPOPAC, KAl CUYKEKPIMEVA TOU ONUOCIOU oUCTAUATOC Acwpopeiwv. EninAgov, eEETAlETAI NWC OI OXETIKEG UNNpPETieg dUvavTal va
BeATIwOOUV evioxUovTac To oUoTNUa Asew@opeinv Je pioBwpéva oxnuarta. O1 ev Adyw unnpedieg €xouv aTOXO TNV NApOXM| KIVATIKOTNTAS UWPNARG NOIOTNTAG
o€ aTopa nou Xpnouv €IBIKWY CUVONKWY UETAPOPAc, evw AayBaveral unown Kal To OXETIKO KOOTOG.Ma TN HEAETN AUTWV TWV CGUOTNUATWV opioThKav véa
nNpoBANUATa npoypauuaTiopol dpodoloyiwy, Ta onoio diIaTunwdnkav w¢ NPOBANUATA WEIKTOU YPAUMIKOU aKEPAIOU NMPOYPAMMUATIONOU Kal emAUBNKav pe
VEEG pEBOdoUG KAAdou kal AnoTipynong (KA). Eniong, dIsEAXONKav eKTETAPEVEG NEIPAUATIKA YEAETEC yIa TO kABe oUOTNUA PE TN Bonbeia Twv avTIoTOoIXWV
MEBOdwV KA yia Tnv PEAETN TNG €nidpaong Twv BACIKWV NAPAUETPWY TWV GUOTNUATWV OTNnV noloTnTa efunnpértnonc.Eniong, otnv napouca diaTpipn
OIEPEUVVTAl NEPINTWOEIC EKKEVWOEWV MEPIOXWV €V OWEl €KTAKTWV KATaoTaoswv. Ma Tnv nepintwon auth, Olepeuvolhe To npOBANUa Tou
NPOYPAUHATIOHOU €KKEVWONG NEPIOXWV HE T XPNRON UPIOTAPEVWY ONUOCIWV CUCTNHATWV AEWPopEinv, AauBavovTag unoywn onUavTikouc nepliopiopoUs
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nou oxeTiCovTal Je Tn SUVAMIKOTNTA TwV JIABECINWY KaTapuyiwv. ENinpooBeTwe, Siepeuvolpe ENEKTACN TOU Napanavw npoPARUAToc, n onoia agopd Tn
METAMOPA TPAUMATIV OE VOOOKOMEIOKEG HOVADEC, €ITE POVIMEC KAl JEYAANG OUVANIKOTNTAG EITE NPOCWPIVES KAl HIKPAG duvapikoTnTac.lMa tnv eniAuon Tov
NpoBANUATWV ekKEVWONC avanTU&ape £va nAaiolo eniluong dUo (pACEwv, TO oMoio ouvdudlel KaTAAMNAG YVWOTEC EUPETIKEG kal akpiBeic pebodouc. H
neipapaTikn dlepelivnon OXETIKA WE Ta NPOPANUATA EKKEVWONC apopoUoe TNV a&ioAdynaon Tou MPOTEIVOUEVOU UBPIOIKOU NAaIciou ApXIKd, ENIKUPWONKE n
noioTNTA Twv AUCEWV Nou napayovTal anod 1o UBPIdIKO NAQICIO OUYKPIVOVTAC TEC HE TIC BEATIOTEG AUOEIC Nou napdayovTal and Tnv eni\uon Tou pabnuaTikou
HOVTEAOU yia npoBARHATa HIKPNG KAIHAKAc. TEAOC, EKUETAAAEUOUEVOI JEPIKA AMNO TA ONUAVTIKA XAPAKTNPIOTIKA TwV Napanave npoBANUATwyv, kabwg Kal Twv
MEBOdwV eniAuanG nou avanTuxdnkav yia auTtd, YeAeTroape €IDIKEC NEPINTWOEIG OTOV TOMEA TwV logistics. O1 €I0IKEC NEPINTWOEIC TOU TOE Twv logistics
nou YeAeTNONKav agopouv Tn dpopoAdynan evoc oxnUaTog kai dUo onuEinv avanAnpwong Tou anoBERaToc Tou OxXAKAaToc.

In this dissertation we investigate paratransit services, which support mobility for people with a disability, under normal and emergency conditions.For
paratransit services under normal conditions, we introduce and study Scheduled Paratransit Transport Systems (SPTS), in which a public transport bus is
allowed to diverge from its nominal path to pick-up paratransit passengers and drop them off at their destination. Subsequently, we investigate SPTS-T, an
interesting enhancement of SPTS, which aims to satisfy the entire paratransit demand by combining SPTS with accessible taxi (or private hire) services.
The problem objective is to minimize the cost of the combined transportation system, while serving all paratransit requests and offering sufficient level of
service.For each of the above systems, new routing problems have been modeled and solved by exact Branch and Price frameworks. We have studied
SPTS and SPTS-T with respect to its significant design parameters, and proposed guidelines for the efficient development of such systems in various
transport environments.In the area of paratransit services under emergency conditions we investigated the problem of evacuating the residents of a region
in case of an emergency - the bus evacuation problem. We have developed a hybrid algorithm that incorporates the column generation framework, with
the well-known meta-heuristic methods LNS and VNS. We also have studied an interesting variation of this problem, which deals with the evacuation of
casualties from several triage points. This case may be encountered in a battlefield or after disasters (natural catastrophes, terrorist attacks, etc.), in which
a significant number of casualties should be transported to available medical facilities. Extensive experimental results have indicated that for both cases the
proposed framework provides near optimal solutions for small scale instances, and efficient solutions in reasonable computational times for problems of
practical scale.Finally, we study the implications of the above research in logistics cases, in which conditions similar to those of the aforementioned
transportation problems hold, including routes with strict sequences, or limitations for the capacities of collection/gathering centers. Specifically, we have
examined three interesting cases of the single vehicle routing problem with a predefined client sequence and two load replenishment warehouses.

http://hellanicus.lib.aegean.gr/handle/11610/11006
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Solving the Dynamic Vehicle Routing Problem with Mixed Backhauls through Re-optimization

(EniAuon Tou MpoBAnparog Auvapikng ApopoAdynong Oxnuatwv pe NapaiaBég HEow AvanpoypapHaTiopouU)
Nivikac Mewpylog

Kabnyntng Iwavvng Mivng
09/02/2015

AyyAika

>Tn napouaoa diatpiPr diepeuvaral To MpoRAnua Auvapikng ApopoAoynong Oxnuatwy pe MapahaBég (MAAOIM). ZTdxoc Tou NPoBARUATOC gival n BEATIOTN
avadeon dUVAPIKWV anaithoswy napaAaBwy nou Aayfavovtal o NpayuaTiko Xpovo o€ aTOAO OXNUATWY Nou eKTEAEI NpokaBopiopEva dpopoAdyia
«OTATIKOV>» Napadooswyv. To NpOBANUA EVOWPATWONG TV OUVAUIKWY AndiTnoswy avTiJeTwnileTal Ye nepiodikn avadpopoAdynon. Ma Tnv eniAucn Tou
npoBAfRuaToc avadpoloAdynang, NPoTeIVETAl VEO HaBNUATIKO MOVTEAD, KABWG Kal vEa NPOCEyYIon BEATIOTNG eniAuong NECW TNG WeBOdou Branch-and-Price
(B&P). MNa Tnv eniduon anaimnTikwv npoBANudTwv (N.X. Xwpic XpovIka napabupa), NpoTeiveTal KAIVOTOUOG EUPETIKN HEB0DOC napeuPoAng (insertion
heuristic) nou BaoileTal oTn péBodo Auvapikng Anuioupyiac MetapAnTwv (AAM 1} Column Generation) kal NApPEXEl ANOTEAEOUATIKEG AUCEIG O GUVTOUO
UnoAoyIaTIKO XPOVO HE HIKPr andkAion ano Tn BEATIOTN.

XpNoIKoNoIVTAc TN NPoava@ePOUEVN NPooeyyion, N diaTpIPr ENIKEVTPWVETAl €niong oTn diadikacia avadpopoAdynong, nou anoTeAsiTal ano: a) Tnv
NoAITIKR avadpopoAdynong (ouxvoTnTa), kai B) Tn TakTikn uhonoinonc. H TeAeuTtaia oxeTileTal UE TO TG TOU OPOKOAOYIOU MoU KOIVOMOIEITal GTovV 0dnyo
npog ekTéAeon. MapouaidlovTal kal avaAlovTal NPakTIKEG oTPATNYIKEG avadpopoAoynang (auvOuaopog NOAITIKAG Kal TAKTIKAC) HECW EKTEVOUC NEIPANATIKNAG
Olgpelivnong, apxikd BewpwvTag anepiopioTo OTOAO oXNUATwv OIaBETIPo PE aTOXO MOVO TNV €AAxIOTONOINON TOU KOOTOUG. BACEI Twv AMOTEAEOUATWY,
npoTeivovTal odnyiec yia TNV UI0BETNON TNG KaTaANAGTEPNG OTPATNYIKNAG avadpopoAdynonc avaloya Pe Ta €kAOTOTE XAPAKTNPIOTIKA TOU MEPIBAAOVTOC
NG €PodIaoTIKNG aAuaidac (n.X. YEWypagikn Katavoun, XPovikd napdbupa neAatwv, OUVAuIkOTNTA, KAM.). AkoOAoUBwC, MEAETATAI N MEPINTWON
NEPIOPICUEVOU OTOAOU OXNUATWY OTNV onoia POvo &va PEPOC TwV JUVAMIKWV andiTroswy PNopei va EunnpetnBei. Ma Tnv avTIMETWNION TOU NPOoBARUATOG,
npoTeivovTal ol anapaitnTeC aAAayec TOoo oTo MovTéAo TMAAOIM, 6oo kai ot WEBodo eniluonc. ‘Ogov agopd To npOBANUa avadpopoAoynong,
XPNOIJONOIOUUE apxIka Hia GUPBATIKA GVTIKEIMEVIKI CUVAPTNON, N onoia npoonabsi va peyioTonoinoel Tnv eEunnpetnon neAaTtwv. MNa Tnv NepIiNTwon auTn,
UNodeIKVUOUUE PECW MEIPAPATIKNG OIEPEUVNONC NWG Ol OTPATNYIKEG avadpopoAdynong napouaialouv napopold CUMPMEPIPOPA HE TN MEPINTWON MOU N
0106eqIpdTNTA TOU OTOAOU €ival anePIOPIOTN. TN OUVEXEIQ, MPOTEIVOVTAI KAIVOTOUEG QVTIKEIUEVIKEG OUVAPTNOEIG, OTIG onoieg AapBaverar undoyn n
napaywyikoTnTa TWV oXNHAT®V, napoucialovtag €101 YeYaAUTEPO MEPIBWPIO YIa TNV €EUNNPETNON JUVAUIKOV anaimioswy nou 6a napouciacTouv OTo
MENOV, €10Ikd Of NEPINTWOEIG ME OXETIKA UWnAR OIaBecIpOTNTA OXNUATWV Kkal PeyaAa Xpovikd napdbupa. EminpooBera, o npoteivopeveg pEBodol
epappolovral Og NpaypdaTiko oevdaplo ETAIPEIC TAXUHUETAPOPWV Kal €MIOEIKVUETAI NWC aANOPEPOUV BEATIWUEVA ANOTEAEOPATA OUYKPITIKA HE TIC
XPNOILOMOIOUKEVEC NPAKTIKEC DPOUOAOYNONG KaBWC Kal JE NPONYHEVN EUPETIKN HEBODO.



ABSTRACT

TEAog, pyeleTaTal evOlapEpouaa Kal NpakTikn napaiiayr Tou NMAAOI nou emITpENel PETAPOPTWON WETAEU TwV OXNUATWY KATA Tn OIAPKEIA EKTEAEGNG TOU
OpopoAoyiou, he KUPIO OTOXO TNV avakaTavoun Tou pOpTou £pyaciac TwV «OTATIKWV» NapayyeAiwv napadoonc o NpayuaTiko Xpovo. Ma Tnv eniAucn Tou
NpoBARKATOC avadpopoAdynong HE WETAPOPTWON, MPOTEIVETAI KAIVOTOMO WaBNUATIKO HOVTENO, KaBwG kai kaTtaAAnAn eupeTikr pEBodOC, IKavr) va
QVTIYETWNIOE NEPINTWOEIG NPAKTIKOU YeyEBoUC. EMNAEov, eKTEVNC NelpapaTikr] diEpEUvVNON KATw ano dIAPOoPEC ENIXEIPNOIAKEC GUVONKEG UNOJEIKVUEI NWG N
OUYKEKPIMEVN NPOCEYYION ANoPEPEI ONUAVTIKEG BEATIOOEIC, EMNPOCOETA AMNO AUTEC NMOU NPOCPEPOUV Ol NMPONYOUUEVEC NPOCEYYIOEIC,

In this dissertation we studied the Dynamic Vehicle Routing Problem with Mixed Backhauls (DVRPMB), which seeks to assign, in the most efficient way,
dynamic pick-up requests that arrive in real-time while a predefined distribution plan is being executed. We used periodic re-optimization to deal with the
dynamic arrival of pick-up orders. We developed the formulation of the re-optimization problem, and re-modelled it to a form amenable to applying
Branch-and-Price (B&P) for obtaining exact solutions. In order to address challenging cases (e.g. without time windows), we also proposed a novel Column
Generation-based insertion heuristic that provides near-optimal solutions in an efficient manner.Using the aforementioned approach, the dissertation
focused on the re-optimization process for addressing the DVRPMB, which comprises a) the re-optimization policy, i.e. when to re-plan, and b) the
implementation tactic, i.e. what part of the new plan to communicate to the fleet drivers. We presented and analyzed several re-optimization strategies
(combinations of policy and tactic) often met in practice by conducting an extensive series of designed experiments. We did so, by assuming initially
unlimited fleet resources under a straightforward objective (i.e. minimize distance traveled). Based on the results obtained, we proposed guidelines for the
selection of the appropriate re-optimization strategy with respect to various key problem characteristics (geographical distribution, time windows, degree of
dynamism, etc.).Subsequently, we In this dissertation we studied the Dynamic Vehicle Routing Problem with Mixed Backhauls (DVRPMB), which seeks to
assign, in the most efficient way, dynamic pick-up requests that arrive in real-time while a predefined distribution plan is being executed. We used periodic
re-optimization to deal with the dynamic arrival of pick-up orders. We developed the formulation of the re-optimization problem, and re-modelled it to a
form amenable to applying Branch-and-Price (B&P) for obtaining exact solutions. In order to address challenging cases (e.g. without time windows), we
also proposed a novel Column Generation-based insertion heuristic that provides near-optimal solutions in an efficient manner.Using the aforementioned
approach, the dissertation focused on the re-optimization process for addressing the DVRPMB, which comprises a) the re-optimization policy, i.e. when to
re-plan, and b) the implementation tactic, i.e. what part of the new plan to communicate to the fleet drivers. We presented and analyzed several re-
optimization strategies (combinations of policy and tactic) often met in practice by conducting an extensive series of designed experiments. We did so, by
assuming initially unlimited fleet resources under a straightforward objective (i.e. minimize distance traveled). Based on the results obtained, we proposed
guidelines for the selection of the appropriate re-optimization strategy with respect to various key problem characteristics (geographical distribution, time
windows, degree of dynamism, etc.).Subsequently, we studied the case in which the number of available vehicles is limited and, consequently, not all
orders may be served. To address this, we proposed the required modifications in both the DVRPMB model and the solution approach. By using a
conventional objective that strictly maximizes service, we illustrated through appropriate experimentation that the performance of the re-optimization
strategies have similar behavior as in the unlimited fleet case. Furthermore, we proposed novel objective functions that account for vehicle productivity
during each re-optimization cycle and we illustrated that these objectives may offer improved customer service, especially for cases with relatively high
vehicle availability and wide time windows. Moreover, we applied the proposed method to a case study of a next-day courier service provider and
illustrated that the method significantly outperforms both current planning practices, as well as a sophisticated insertion-based heuristic. Finally, we
investigated an interesting and novel variant of DVRPMB that allows transfer of delivery orders between vehicles during plan implementation, in order to
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better utilize fleet capacity and re-distribute its workload as needed in a real-time fashion. We introduced a novel mathematical formulation for the re-
optimization problem with load transfers, and proposed an appropriate heuristic that is able to address cases of practical size. We illustrated through
extensive experimentation under various operating scenarios that this approach offers significant savings beyond those offered by the previous approaches
that do not allow order transfers.

http://hellanicus.lib.aegean.gr/handle/11610/10999

https://phdtheses.ekt.gr/eadd/handle/10442/38966

Search for supersymmetry through the 3-lepton and large missing transverse momentum process with the ATLAS detector at CERN

(Evdei&eig yia Unapén unepoUHHETPIAg HEAETOVTAG YEyovOoTa HE 3 AenTovia (HIOvIa) Kal HEYAAn eykapoia Xapévn evépyela OoTo NEipapa
ATLAS oto CERN)

KoupkoupéAn — Xapahaunion Anva

Manayswpyiou KwvoTavTivog, AvanAnpwTng KabnynTnig
31/08/2015

AyyAIKa

>Tov Topéa TNG owHaTIdIAKNG PUOIKNG TO NAEOV EMITUXNHEVO MOVTEAO yia TNV akpifn Nepiypagn Twv BepeAindwV oUoTATIK®Y TNS UANC aAAG Kal yia Tnv
€€nynon Twv aAMnAendpdoewy, cival To Aeyopevo Kabiepwpévo MpoTuno riy Standard Model (SM). H Bswpia auTtn nepiypdpel Ta owpaTiold TNG UANG Kabwe
Kal Ta owuaTidla-gopeic Twv alAnAemdpaocswy. Mo ouykekpipéva, Ta owpaTidla TnG UANG €xouv KAAOoPaTIKO spin kal aAnAenidpolv PeTa&l Toug
avtaA\aooovTac Ta owpaTidla-Popeic Twv dUVALEWY ONWC N IGXUpPH, N aoBevic Kal N nAekTpopayvnTikn duvaun. Ta owuatidla autd anoktouv (n ox1) pala
MEow TNE(Un) aAMnAenidpaonc Toug Pe To nedio BEH (Brout—Englert—Higgs). "Aupgoa ouvdedepévo pe 1o nedio BEH eival To ocwpatidio Higgs, To onoio
avakaAu@enke ato CERN Tov IoUvio Tou 2012.Map 0TI To BewpnTIKO NAGIOI0 AUTO €XEl EKTEVWC anodeixBei NeipapaTika kai oudsyia andkAion anodé auTd
Exel METPNOEI PEXPI TWPA, aPrvel KAnola avoixTa EpwTAUaATa Ta o-noia dev Ynopolv va eEnynbolv Xwpig eiloaywyr KAnoliag NPoEKTacnc oTo (POPHANCOHO
Tou. Yndpxouv yia napadelyua oageic evOei€eic 0TI To SM anoTeAel T XaUNAOEVEPYEIAKN MPOCEYYION MIAC YEVIKOTEPNG Bewpiac, ouVEN®C dev NePIYPAPEI
oAoKANpwHEVA TNV owHaTIOIaKn GUOIKN. MepIKA ano Ta npoBARUATA r avandvrnTd, nNpog To Napov, EpWTAKATA TN (PUOIKNG TA OMoia GUVNYOopouv aTnv



ABSTRACT

Unap€n véag QuUaIknG népa Tou SM (BXM=BeyondSM) €ival Ta £€nG:e O1 TEpATTIEC ‘UN PUOIKEG' dlopBwaelc oTnv Wala Tou Higgs fij aAInG To npoBANHa TG
IEpapyiac Twv owpaTidiwv. Mo CUYKeKpIEVA, TO NPOPANMA TNG IEpAPXIAc ava@epeTal OTIC TEPACTIEG OIAPOPEC METAEU TNG HAekTpaoBevouc KAipakag
(!100GeV) kai TnG kAigakag Tou Planck (11019 GeV).e H un evonoinon Twv Tpiwv duvapewv alnAenidpaong oTnv kAipaka nou npofAéneTal anod Tn Bewpia
Tou GUT (Grand Unification Theory) ota 1015 GeV. H Bswpia autr) npoBAEnsl OTI To SM avikel o Pia PeyaAUTepn opada cuppeTpiag, Tnv SU(5).e H
NPOEAEUON TNG OKOTEIVAC UANG Kal evEPYEIAC. Ta KUPIOTEPA UNOYWNPIA CwHATIOId WG CUOTATIKA TNG OKOTEIVIG UANG €ival ekeiva nou aAAnAenidpolv aoBevwg
Me Tnv UAN kal €xouv PeyaAn pada, yvword kai wg WIMPs (Weakly Interacting MassiveParticles).e H anouaia kBavTikrg Bewpiac BaputnTac. Ta avoikTd
auTa €pwWTNMATa kabioTolv onuavTikr TNV Bgpelinon piag eupuTepng Bewpiag n onoia va QEPEI Mo KOVTA TNV ENICTAMN OTNY KATavonon Tou oUPNavTog
yla va epunveloel TOOO NPOBANKATA TOU MIKPOKOOWOU OE UWNAOTEPEC EVEPYEIAKEC KAIMAKEC, OG0 Kal TOU YAKpokOopou. Mia anod TIC nio d1adeOOUEVEG
Bswpiec, n onoia pnopei va dwoel andvTnaon oTa NepIcoOTEPA anod Td NAPANAVW EPWTHUATA, €ival n Bswpia TNG YnepouppeTpiag (Supersymmetry -SUSY).
SUh@wva pe Tnv SUSY, yia kabe owpuaTidlo UNapxel 0 UNEPOUMHETPIKOC OUVTPOPOG Tou, dinAaacialovTac €Tal Tov apiBuo Twv BepeAindwv owpaTtidinv. Ta
owpaTidla autd dnuioupyouvTal os Celyn Kai, av diatnpeital £vag KBavTikog aplBuog yvwaoTog we R opoTiyia, 8a diaonwvral péxpl Tn dnuioupyia Tou
eAa@pUTEPOU YnepouppeTpikoU owpaTidiou(Lightest Supersymmetric Particle-LSP) To onoio avapéveral va eival otabepd. To LSP,yvwoTo kal wg neutralino,
oupBoAiCeTal X0, €ival oudETEPO Kal, ONWE Kal Ta VeTpiva, OIa-(peUYEl aviXVEUONG Kal YNopei va PeTpnOei yovo JECW TNG XAWEVNG evEpYeIac. To yeyovoc OTi
To X~0 eival oudETepo, aTabepo kal aAnAenidpa acBevag pe Tnv UAN, To kaBioTd 1-daviko unown@io yia WIMP. Ta cwuaTidla autd npogBETouV pia akoua
OuppETpia otnv Aavykpat{iaviy Tou SM, xdpn otnv onoia ol Tpei¢ dupapelc alnAenidpacng 6a pnopoloav va evornoin Bouv.H avalitnon Twv SUSY
owpaTIdiwv gival £vag and Toug Bacikouc epeuvnTIkoUg oToxoucTou eniraxuvTr LHC (Large Hadron Collider) oto CERN. H épeuva &gkivnoe ano Tnv npwTn
pépa Aerroupyiac Tou LHC pe apyIKEG evépyeleg kEvTpou paldac Vs = 7 T eV . Kata Tn dIdpKeia TnG nNpwTnG nepiddou Asitoupyiac, yvwoTn we Run I,
avakaAl@enke 1o owpatidlo Higgs and Ta neipapata ATLAS kai CMS. To 2012, o LHC oTapaTtnos Tn Asiroupyia Tou yia duo Xpovia £T01 WOTE va
npaydaTonoinBouv OPIOUEVEC TEXVIKEC DIEPYATIEC Ol OMOIEC ENETPEWPAV OTOV EMITAXUVTH VA OUYKPOUOEI NPWTOVIA O EVEPYEIEC £wC kal Vs = 14 T eV . H
enavévapén Tou LHC €AaBe xwpa To kahokaipl Tou 2015 (Run II)kal ol cuykpoUOEIG avauevovTal va ouvexioTouv PEXpl To 2019, dnou €xel NpoypapuaTIoTE
n deuTepn avapabpion (Phase I) Twv neipapdtwy yia avroxn kai KaAUTepn anodoan as uwnAdTEPOUC puBHoUC oUYKpoUoNG TwV deopwv. MeTa Tnv deUTEPN
avaBalpion, ol oUYKpoUoelc avapevovTal va Eekivijoouv 1o 2021 (Run III).To avTIKEIJEVO TOU MPWTOU WEPOUC TNG napouoac diaTpiBnc agopd Tnv
opyavoAoyia Kai nio OUYKEKPIYEVA TIC HEAETEG NpOTUNWY BaAduwv avixveuonc Hioviwv ol onoiol Ba eykatacTabouv oTo neipapa ATLAS kata Tn didpkela
Tou Phase 1.To 0eUTepo WEPOC TNG diaTpIBrG agopd Tnv avaliTnon VEac QUOIKNG MECW TNG MBavng avixveuonc UNEPOUMUETPIKWY owpaTidiov. MNa To
oKono Xpnaoiponoindnkav npaypatika dedopéva anod 1o Run 1

Sypersymmetry is one of the leading theories which could explain shortcomings ofthe Standard Model, such as the hierarchy problem, but also address
phenomena suchas dark matter. This thesis presents two searches of Supersymmetry through the electroweakproduction of charginos and neutralinos
decaying into three leptons (electronsand muons) and large missing transverse energy using data collected in ATLAS frompp collisions at ps=8TeV. The rst
study aims at large mass dierences between thelightest and next-to-lightest neutralino, referred to as \the bulk region", whereas thesecond study focuses
on the small mass dierences, a region known as \compressedspectra". No signicant data excess above the Standard Model was observed,
howeverexclusion limits were set on masses of Supersymmetric particles. In particular, as far asthe studies of the bulk region are concerned, extrapolating
the sensitivity of the signalpoints to cover the whole WZ-mediated grid lead to an expansion of the exclusion ofthe chargino mass to 387 GeV from 350
GeV for low lightest-neutralino masses. Inthe compressed spectra region, for the ~"-mediated simplied model, low mass splittingpoints were excluded up
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to 280 GeV for chargino masses in the compressed region.As for the WZ-mediated simplied model, a handful of low mass splitting points areexcluded,
therefore 1D limits were set instead.In the course of improving the chances of observing new physics in the future,additional studies were performed in
this thesis, regarding the new muon MicroMEGASdetectors to be installed in the New Small Wheel in 2019. Signicant contribution wasmade on
understanding the behavior of the front-end readout ASIC prototype (VMM1)of the MicroMEGAS and sTGC detectors, under harsh radiation environments,
such asthose expected in ATLAS during Run III. For this purpose, two VMM1s were exposedin a neutron irradiation environment using the TANDEM Van
Der Graa acceleratorat NSCR Demokritos, Athens, Greece. The system's digitizer Field-ProgrammableGate Array (FPGA) and LABView interface were
modied so as to allow detectionand monitoring of single event upsets (SEU) in the internal conguration registers ofthe VMM1s. The results showed a high
rate of SEU occurrences at a measured crosssection of (4:10:7)1014 cm2=bit for each VMM. Consequently, when extrapolatingthis value to the luminosity
expected in Run III, the occurrence is 1.7 SEUs/min foreach of the 40,000 VMMs installed during the ATLAS Phase-I
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Nonpoveg péEBodol eniAuong npoBANHATOV EEOHAAUVONG NOPWV OE £pya
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EMNVIKG

H napouoa diatpifr aoxoAsiTal Ye Tnv eniAuon Tou npoBARKaTog BeATiIoTonoinong TnG eEopaiuvonc nopwv o £pya. MpokerTal yia £va npopAnua nou dev
€xel AuBsi pe akpipeia yia épya peyaing noAunhokdtnTac. MNa €pya PIKpoU OXETIKA PeyEBouc napouoialovTal oTn BiBAloypapia akpiBeic AUosic. Fa peoaia
Kal PeyaAa £pya kabwg Kal yia €pya He 101QITEPOTNTEG(MEYAAN OIQpKeEId OpacTnPIOTATWY, CUCXETIOEIC WETAEU dpacTnpIoTATWY) napouacialovTal o€
ONMOCIEVPEVEC £pYATIEC KAMOIEG NPOCEYYIOTIKEG AUCEIC APKETA KAAEG, Ol OMOIEC OPWC eMIdEXOVTAl NEpaITEpw BeATiwonc.H napoloa diaTpiBr ENITUYXAVEI
BEATIWUEVEC NPOCEYYIOTIKEG AUCEIC O YEOAia Kal JeyaAa €pya, avantUooovTac Kal OUYKPIVOVTAC TEOOEPEIG (4) veec PeBOOOUC, OAEG OXETICOMEVEG WE TIG



ABSTRACT

€EENIKTIKEG UMOAOYIOTIKEC HEBODOUG. EKTOGC Twv AMwv, n diaTtpiBr npoTeivel pia ogipd npdTunwv npoPANUdTwy dioiknong £pywv yia Tov €AEyX0 Kal Tn
oUyKpIon anodooswv VEwV HeBodoAoYIDV €E0PAAUVONG NOpwv oTo PEAOV.AMO NAeupdc peBodoloyikwv KavOTodIwv N OIaTpIPr MPOTEIVEl &vav VEO, Mo
anoTeAEONATIKO,YEVETIKO aAyOpIBUo anod Toug undpxovteg TnG PIBAIoypagiac kal dUo akopa UBPISIKEG VOMMUOVEG TEXVIKEG NMOU anodeikVUETAlI OTI OAEC
dlaxelpifovral anoTeAeopatikd To npoBAnua Tng efopdAuvong nopwv. H npoTeivopevn npootyyion Baciletar otnv afonoinon MIag npwToTunng
HeBodoloyiac napaywyns EPIKT@V EVAAAKTIKOV evApEEwV Twv dpacTnpIoTAT®WV TOU £PYOU YId TO OXNUATIONO KaAUTEpwV npo@iA nopwv. Aokipalovral
OAec o1 BIBAIOYPAPIKA YVWOTEC CUVAPTACEIG agloAOyNoNg Twv NPo®iA Nopwv (ENTA To GUVOAO) NMOU AVTINPOCWNEUOUV JIAPOPETIKEG AOYIKEC OTO NPORANUA
BEATIOTONOINONG, OXETIKEC WE TNV MOAUTIMOTNTA TOU MOPOU, WE TNV avdaykn OMOIOHOP®Iac GTnV KATavour] Tou, KAM.AOyw Tng undpxouodg YKAPac
ouvapTAoEWV agloAdynong Tou nNpo@iA Ndpwv, NPOTEIVETAl €NioNg Kia ahAnAouxia epappoyng OAWV TWV YVWOTWV CUVAPTAOEWV PE OAOUG TOUG duvaTouc
ouvouaopoUc, €nIdIVKOVTAG £TOI TOV EVTONIOWO Tou KaAUTEpou OSuvaTtoU pECOU NPOPIA NOpwV £TOI WOTE VA IKAVOMOIOUVTAl O £va BaBuo OAEG ol
EMNAEKOPEVEG oUVAPTNOEIG a&loAdynonc. To anoTéAeopua TnG HEBOGDOU AUTHG O PEYGAO NOCOOTO CUMPWVEI JE Ta anOTEAEOUATA TNG BACIKIG NPOTEIVOUEVNC
NPoCEYYIoNG TNC OIATPIBAC MoU £xel BACN TOUG YEVETIKOUC aAyopiBouc.2Tn diaTpiBr nepIAaPBAvVOVTal APKETEC HEAETEC AAWV ENICTNUOVWY GTO NPOPRANUa.
H napoloa épeuva Enepva TIC undpxouoeg Npooeyyioeis TNG BIBAIoYpagiag os peoaia kar Yeyaia npoBAnuara e€opdAuvong nopwv, n TIC avraywvideral
enaflia og piIkpd npoPAnRuaATa 6nou gival yvwaoTn N akpiBic BEATIOTN AUon. Zuykpioelg gival duvaTeC BePaiwe HOVO O OOEC £PYACIEC NAPATIOEVTAI OXETIKA
Oedopéva €pywv, OPWC YEVIKA Ta NEPICCOTEPA €pyad TG U@IoTauevnc BiBAloypagiag sival pikpd o péyeBoc.And Tnv dIaTpIBry NPOoEKUWE &vac apiBuoc
Onpooieloswv NMou KAAUNTEl TA €MIPEPOUC KEPAAAIA Kal EPEUVNTIKA B€PaTa mou avaAuovTal OTO KEIYEVO Mou akoAouBei, evw) avayévovral kai Ta
anoTEAEOUATA PEPIKWV AKOUN €PYACI®V NOU £XoUV UNOPBANBEI NPOC Kpion HECA OTO TPEXOV aKadNUAiko £ToG.

The present thesis deals with Resource Leveling optimization problems in projects. Resourceleveling is a problem that has not been accurately solved so
far, for large scale projects. Forsmall scale projects accurate solutions can be found in literature, achieving global optimum. Formedium and large scale
project as well as for projects with particular characteristics (largeduration of activities, complex associations among activities) approximate solutions
ofacceptable quality can be found in literature, but further field for improvement exists.The present dissertation achieves improved approximate solutions
in resource leveling formedium and large scale projects, implementing and comparing four (4) new methodologies, allrelated to computational intelligence.
In addition, the dissertation proposes a number of suitablebenchmark problems for resource leveling in projects, for further experimentation
andcomparison on new related methods in the future.Concerning methodological innovation, the dissertation proposes a new, more effective
geneticalgorithm from the ones existing in literature and two more hubrid intelligent techniques whichprove to handle effectively the problem of resource
leveling optimization. The proposedapproach is based on the development of an innovative methodology for the production offeasible alternative starts of
the project’s activities for the formation of improved resourceprofiles. All known resource profile evaluation functions are tested (seven in total, according
torelated literature) which correspond to different approaches to the optimization problem, relatedto the preciousness of the resource, the need for
uniform resource distribution, etc .Due to the existing variety of resource profile evaluation functions, a sequential application ofall known functions with all
possible combinations is proposed, thus aiming at the best possibleaverage resource profile tracking, in such a way that all the involved resource profile
evaluationfunctions can be partially satisfied. The result of this method in most cases agrees with theresults obtained from the main proposed GA
approach.Within the dissertation, several studies of other researchers for the problem of resource levelingare reported and analyzed in detail. The
proposed resource leveling methodologies provesuperior to other competitive approaches existing in literature for medium and large scaleprojects, or
compete to them worthily in small scale problems where the exact optimum isknown. Comparisons are possible only with those research reports that
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provide related projectdata. Nevertheless, most projects presented in related literature so far, concern small scaleproblems.From the present dissertation a
number of published papers in referred conferences and jour
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AviXveuorn Kal HEAETN EKTETAHEVMV ATHOOPAIPIK@OV KATAIOVICH®OV HE TN XPROTN KAIVOTOHMV AVIXVEUT®OV Kadl AAyopiOpwv

MavBog Iwavvng

Kabnyntnc Iwavvng MkiaAag
30/11/2016

EMNVIKG

H napouoca diaTpifr) ava@EpeTal oTNV €YKATAGTACN KAl AEITOUPYIQ TOU KATAVERNMEVOU TNAECKOMIOU avixveuong koouikwv akTiviv HELYCON, To onoio
BpioKETal OTIC €yKATAOTACEIG ToUu EAANVIkoU AvoikTou Maveniotnuiou otnv Martpa. H avixveuon Twv KOOUIK®V AKTIVOWV €YIVE PE UBPIOIKO TPOMO, HECW
avixveuong Twv OEUTEPEUOVTWY CWHaTISiwV TwV EKTETapéVWY ATHOOPAIpIK®Y KATAIOVIOUQV E XPRon avIXVEUTWV anivenpiopoU Kal HECw avixveuong Tng
PAdIOKUMATIKAG EKMOMMNC TNG NAEKTPOUAYVNTIKAG OUVIOTWOAC TOU KATAIoVIoWoU HE XPpRon kepaiwv. MNpiv TNV yKAaTaoTacn Tou ThAEokoniou avantuxdnkav
MEBODOI, TEXVIKEC KAl OpyavoAoyia MPOKEINEVOU va PEAETNOOUV Ta XAPAKTNPIOTIKA AsiToupyiag kai va BaduovounBouv ol avixveuTikeg diaTa&eic. MNa tnv
opBn NapapeTPOnoinon TWV XAPAKTNPIOTIKWV AEITOUPYIAc, TNG BaBpovounonc ald kai yia Tnv eniBeBaiwon TnG opbric Asiroupyiac Tou TnAsokoniou,
EKTEAEOTNKE MEYAANG KAINAKAC NPOCopoiwan yia TNV €EENIEN TWV KATAIOVICUWY GTNV aTUOo@aipa We Xprion Tou AoyiopikoU Corsika kal yia Tnv anokpion
TWV aVIXVEUTIKOV OIaTAEEwV e Xprion Tou AoyiopikoU HOURS. H eykatdoTacn Tou TnAEokoniou a@opd 3 auTOVOUOUCG QVIXVEUTIKOUC OTaBUOoUC, WE TOV
kGBe €vav and auTouc va anoTeAeiTal and 3 avixveuTeC onivonpiopou og TPIYWVIKN OIATAEN kai pia Kepaia avixveuong padioKUUATwV OTO HJECO TOU KABE
oTabpol. H Afwn Twv neipapatikwv dedOPEVWV TWV AVIXVEUTWV onivlnpiopoU BaacileTal aTnv TEXVIKN TNG METPNONG ToU XpOVOU NAvw and To KATW®AI
(Time over Threshold — ToT), anarrwvTag TPINAR CUUNTWON METAEU TWV QVIXVEUTWV ToU oTabuoU, svw napdAnAa napayeral onua €EWTEPIKOU
okavOaAiopoU yia TNV Kepaia Tou aTtabuou. MNa va enakndsubei n moTdTNTa TWV PEBOdWY NPOCONOIWONG NOU avanTuxBnkav 0oov agopd aTNV NEPIYpAPn
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(PUOIK®V dIadIKaoi®v Kal ASITOUPYIK®Y XapakTnpIoTIKWY, dAAd kal yia va avanTuXBoUv JEBODOI EKTINNONG TWV PUGIKWY XAPAKTNPIOTIKWV TWV KATAIOVICH®V
XPNOIKOMNOIWVTAG AMOKAEIOTIKA TNV NMANPOQOpIa XpoviouoUu Mou KaTaypdperal and To oUCTNPd WngIonoinong, €yive GUAAOYN OedOPEVWY UMO EIOIKEC
OUVONKes. H eneEepyacia Tou ONUATOG TWV AVIXVEUTWV OMIVONpICHOU WE XPrOn TEXVIKWV OTATIOTIKAG avAAuonG Kal o€ ouvdudouo We TNV Npooouoiwan,
OUVTEANEOQV OF XPOVIOUO ONUATOC MEYAANG akpiBEIaC Nou GUVEBAAE OTNV EKTIMNON TWV PUOIKWV XAPAKTNPIOTIKWV TWV KATAIOVIOPWY. STO padloKUUATIKO
onNMa epappdodnke PEBOJOG OUYKPIONG TWV XAPAKTNPIOTIKWV TOU HWE NPOTUNA TNG padIoKUPATIKAG EKNOWMNG Kal eNBERaAIWONKE n NPogAeuan Tou and Tov
KOOUIKO KaTaloviopd os avTiEoec ouvenkec AsiToupyiag Adyo Tou TEpAoTiou avBpwnoysvouc unoBdabpou BopUpou.

The present dissertation refers to the installation and operation of the HELYCON cosmic ray detector array, located at the Hellenic Open University campus
in Patras. The detection of cosmic rays was performed in two modes, by detecting the secondary particles of the Extensive Air Showers using scintillator
counters and by detecting the radio emission of the electromagnetic component using antennas. Before the installation of the telescope, methods,
techniques and instrumentation were developed, in order to study the functional features and to calibrate the detection arrays. For the proper
parameterization of the functional features, of the calibration but also for the confirmation of the proper functionality of the telescope, a large-scale
simulation of the evolution of the shower in the atmosphere with the use of Corsika software package and of the response of the detector array with the
use of HOURS software package were performed. The telescope comprises 3 autonomous stations, each one of them consisting of 3 scintillator detectors
in a triangular configuration and a radio antenna in the middle of each station setup. The data acquisition for the scintillator counters is based in the Time
over Threshold (ToT) technique, demanding triple coincidence between the counters of a station, also providing signal as external trigger to the antenna of
that station. In order to verify the fidelity of the developed simulation method, concerning the physical processes and functional characteristics, as well to
develop evaluation methods for the physical characteristics of the showers, by using exclusively the information recorded by the digitization system, a
special data set was collected. The signal processing of the scintillator counters with the use of statistical analysis techniques in conjunction with the
simulation, resulted signal timing of high resolution, that contributed to the estimation of the physical characteristics of the showers. For the radio signal
characteristics, applied a comparison method with the standards of radio emission and confirmed the origin from the cosmic shower in adverse operating
conditions due to huge anthropogenic noise background.

http://hellanicus.lib.aegean.gr/handle/11610/18436
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Design of efficient and sustainable supply chain networks

(Zxed100p0G anodoTIKOV Kal BINCIHWV JIKTUWV £QOoJIacTIKNG aAucidag)
ApaunavT{n XpioTiva
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>Tnv napouoa JidakTopikn dIaTpIPr) dlEpEUVATAl 0 OXEDIAOKOC anodoTIKWV Kal BINCIwY SIKTUWY £POJIACTIKAG aAucidac. To OUYKEKPIKEVO QVTIKEIMEVO EXE
avayvwpioTel WC &vac and TOUC CGNUAVTIKOTEPOUC OTPATNYIKOUC HOXAOUG yia Tnv e€niTeu&n apioteiac otn diaxeipion TnG £podiaocTIKNG aAucidac Kai
VEVIKOTEPA OTIC EMIXEIPNOIAKEG AsiToupyiec. Ogov apopd Tov anodoTikd Zxediaouo AIKTUwV E@odiaoTikrc AAucidac (ZAEA) npoTeiVOUUE &va OAOKANPWHEVO
MOVTEAO MOU GUMNEPIAAUPBAVEI TIC ONUAVTIKEC OTPATNYIKEC ANOMACEIC MOU EUNAEKOVTAl OTO OXEJIAOMO I OTOV £NAvVAoXedIaoNO OIKTUWY EPODIACTIKNAG
aAuoidag Kupiwg PETAMOINTIKWV enIXEIprocwy. O1 €MIXEIPROEIC AUTEC €XOUV OTOXO VA IKAvorolnoouv Tnv npoBAendyevn (vreTepuivioTikn) {NTnon Twv
NEAQTWV TOUC eV NAPAAMNAa emBUPoUV va eAAXIOTONOINCOUV TIC OXETIKEG OANAvec/kOOTN TOU OUVOAOU TNG £(OJIACTIKNG Toug aAuaidac. O1 oTpaTnyIkES
anogdoeic oxeTiovTal Je TNV €MIAOYR TNG ToNoBeoiac eykaTaoTaonc VEWV EpYO0TACi®V Kal KEVTPWV dIavopnc, Tov KaBopiopo TnG duvapikoTNTAC TOUuG, TNV
emAoyn npounBeutwv), ala unooTnpilel TN ANWn ano@Aacswv nou agopoUv TNV EMNEKTACH TWV UMNAPXOVTWV €yKATACTACEWY, TNV napaywyn, Tnv
anoBeuaronoinon, ouvepyacia e unepyoAdaBouc, Tn KIVNTIKOTNTA Twv epyalodevwy, TNV EMNIAOYR HECOU PETAPOPAC Kal ToV KaBopiopo kavaMiwv diavopunc.
To npofAnua ZAEA diaTUN@VETAl WC €va PABNUATIKO WOVTEAO WIKTOU AKEPAIOU YPAMHIKOU MpPoypauuaTiopoU nou oToxeUsl oTnv eAaxioTonoinon Tou
OUVOAIKOU KOOTOUG €(0oJIACTIKAG aAucidag nou oxeTI(eTal PE enevOuTIKA kOOTN, kKaBwg kal kdoTn Asiroupyiag, dnAadn k6oTn npopnbeiag, napaywyng,
METAKIVNONG €pyaTikoU NpoownikoU, adpdveiag eyKaTaoTACEwY Kal MPOCWIKOU, UNEPYOAABIKNAC avadeonc, anobrkeuong Kal HeETapopdc. Mpokeiyévou va
€€eTao0ei n AnoTeAeopaTIKOTNTA TOU NPOTEIVOUEVOU HOVTEAOU OTNV AVTIMETWNION TNG NOAUNAOKOTNTAC TNG oUYXPOVNG ENIXEIPNUATIKAG NPAyhaTikoTnTac,
TO POVTENO €paploleTal O €TaIpia Napaywync naykoouiag eppeAeiac. MNa To okond autd npoadiopilovTal ol KaTAAANAEC NapAPETPOl TOU MOVTEAOU MOU
avTikatonTpiouv a&idnioTa To nepIBalov TNnG enixeipnong. EMdIngn TNG YEAETNG NepINTWoNG anoTeAei 0 oxedIaopPoOC Tou NAEov anodoTIkoU OE OXEoN HE TO
k6oTOC OIKTUOU £(OdIAcTIKNG aAuoidag TnG enixeipnone. Eniong, aToxeuovrac otn HEAETN TNG EUPWOTIAC TOU TEAIKOU OIKTUOU, JEAETWVTAI KAl avaAuovTai ol
ENINTWOEIC TNC dlapoponoinonc BACIKWV NAPAPETPWY TOU MPOTEIVOUEVOU HOVTEAOU OTNV TEAIKN APXITEKTOVIKN Kal anodoon Tou dikTuou.'Ocov apopd Tov
>xedIaopo Biwoidwv AKTUwvV E@odiacTikng AAucidac (XBAEA) npoTeivoupe €va VvEO WOVTEAO MOAAAMAWV GTOXWV, TO OMOI0 MEPIANQUBAVEI ONUAVTIKEC
anopAaceIC Nou oXeTI(oVTal PE TO OXeDIAOMO N ToV ENavaoxediaouo BIWCIHWY JIKTUWV €(odIacTIKNG a\uaidac. To v AOyw WovTEAo AauBavovTal unoyn Ta
KOOTN TNG €PodIacTIKAG akuoidag, ol onUavTIKOTEPEC NEPIBAMOVTIKEG EMINTWOEIG NMOU OXeTICOVTal JE KABE Kpiko TNG aAuoidag epodiacuol, Kabwg Kai
O€uaTa KoIvwVIKNG euBUvnG. Ma Tnv €niA\ucn Tou WOVTEAOU, WECW TNG XPROoNng EVAAAAKTIKOV WeBOdwv BeATioTOMnoIinong noAaniwv oToxwv, €iodyovTal
KaTaAAnAol Opol OTIG OXETIKEC AVTIKEIPEVIKEC OUVAPTNOEIC, KABWG Kal KaTAANAOI NEPIOPICUOI NEPAV AUTWV ToU apxikoU JovTEAou. TEAog, spapuolovTac To
NPOTEIVOUEVO HOVTEAO OTNV NPONYOUHEVN HEAETN MEPINTWONG, OIEPELVWVTAI Ol ENMNTWOEIC TwV OIAPOPWV OTOXWV TNG BIKWOIYOTNTAC OTNV APXITEKTOVIK TWV
OIKTUWV £podIaoTIKNG aAuaidac. H YeAETN auTr napéxel evOlapEPOVTA ANOTEAECUATA OXETIKA HE TOUG CUPPBIBacuouc nou anarroUvTal Katd To oXediaouo
oUyxpovwv BIOCIHWYV £QOJIACTIKWY aAucidwv. Mapd Tnv uwnAr) NOAUNAOKOTNTA TNG, TA AMNOTEAEOUATA TNG MEAETNC MEPINTWONG ENIKUPWOVOUV TNV
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IKQvOTNTA TOU MPOTEIVOUEVOU JOVTEAOU Kal HEBOdOU va enavaoyediacel TIC BIWOIYEC aAUGIdeC epodiaouol uwnAng anodoonc.

In this dissertation, we investigate the optimal design of efficient and sustainable supply chains, which has been recognized as one of the most critical
long-term strategic objective in today's business.For the efficient Supply Chain Network Design (SCND), we propose a comprehensive model that captures
significant strategic decisions involved in designing or re-designing high performance supply chains from the perspective of the manufacturer. The problem
setting considers deterministic demand estimates by multiple customers, for multiple products, over the periods of a long term horizon. The strategic
decisions involve selection of raw material suppliers, establishment or resizing of production facilities and/or selection of production subcontractors,
establishment/resizing of distribution centers and/or subcontracting of the related activities, and selection of transportation modes and routes. The
problem is formulated by a MILP model. Its objective is to minimize the overall costs associated with procurement, production, inventory, warehousing,
and transportation over the design horizon. Appropriate constraints model the complex relationships among the links of the supply chain. In order to test
the value of the proposed model in tackling the very significant complexities of current business reality, we apply the proposed model to a large case study
of a global manufacturing firm. This validation unveils all application challenges (e.g. determining appropriate model parameters that reliably reflect the
firm’s environment), and provides valuable insights into the efficient transformation of the firm’s current supply chain network. The network design
obtained from solving the model is analyzed under variations of key parameters to determine its robustness.For the Sustainability in Supply Chain Network
Design (SSCND), we propose a new Multi-objective MMILP model, which captures significant decisions involved in designing or re-designing high
performance, sustainable supply chains. The cost objective includes investment, operational, as well as emissions costs. The environmental objective
captures emission quantities and waste generation at each link of the supply chain. The social objective considers employment opportunities, prioritizing
societal community development and improved labor conditions. To solve the proposed model we employ both goal programming and the e-constraint
method to achieve efficient trade-offs among the three objectives. We have successfully applied the proposed model to a large case study of a global
manufacturer. The goal programming method results in both economic and environmental cost improvements, while maintaining social costs under
control. The e-constraint method provides the opportunity to regulate the expenditures related to environmental and social strategies. Despite its high
complexity, the case study results validate the ability of the proposed model and method to re-design high performing sustainable supply chains.

http://hellanicus.lib.aegean.gr/handle/11610/18437

https://www.didaktorika.gr/eadd/handle/10442/41455

E@appoyEg evvoi®v MITHC Napaywyng o€ NePIBAAAOV UNNPECIOV

(Lean manufacturing concepts in service environments)
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AyyNikn)

O TOMEQG TWV UNNPECINV KUPIAPXEI ONUEPA OTIC NAYKOOUIEG OIKOVOUIEC TOOO GO0V apopd TO OXETIKO PePidio aTo AkaBapioTo EBviko Mpoidv (AEM) 6o kai
oTnv anacyxoAnon (apiBuoc Boswv epyaciac). ZTic Hvwpuéveg MoMireieg (HMA) yia napadeiyua, meavwg Tnv nio NponyHevn OIKovopia aTov KOOMOo, Navw
ano 85% Tou AEM kal TnG anacxoAnong nponpbes and Ti¢ unnpeoieg (oToixeia 2007 and Apte et al., 2012). QoTdoo, NnApd TNV onuacia Tou TOUEa TWV
UNNPECIQV KAl TIC OUVEXEIC NPoonddeleg unooTAPIENG TwV ASITOUPYINV TOU HECW TNG NANPOQPOPIKNG, (PAIVETAlI OTI N NAPAYWYIKOTNTA OTOV TOUEA UCTEPEI
€vavTl ToU TopEa TNC METANoinong. ZTIC XWPeC TNG Eupwlwvng yia napadesiyya, £va Peiypa NponyHEVWV OIKOVOUIWV UE JIapOopETIKG XapaKTNPIOTIKA, N
napaywyikoTnTa oTov TOMEA TNG METANoINoNnG eival otabepd uwnAoTepn O OXEON ME TNV NAPAYWYIKOTNTA TOU TOpEA Twv unnpeoiwv (OECD, 2017).
EninAgov, 0 £&VTOVOG avTaywvIoPOG HETAEU TWV ETAIPEIWV NAPOXNC UNNPECIOV KABWG Kal N Npocdokwuevn al&non TnS Tnong yia UNNPECIES - AOyw Twv
ONHOYPaPIKWV arAaywVv Kal TwV TEXVOAOYIKNG £EeAiEewv - kaBioToUv TNV avaykn BEATIOONG TNG NApaywyikOTNTAC OTIC UNNPECIEC MIO €nikaipn anod noTe.
Mapadoaoiakd, ol opyaviopoi NAapoxnG UNNPESI®V Xpnaolponololoav Tov Napaywyikd Topéa kai Tn heranoinon (manufacturing) wg nnyr €Unveuong yia Tn
BeATiwon Twv AsIToupyiwv Touc. Q¢ ek ToUTou, n adiay@ioBrnTnTn emituxia TnG Toyota Motor Company odrynos akadnuaikoUc €PEUVNTEC Kal OTEAEXN
EMIXEIPNOEWV VA PEAETRHOOUV TO oUOTNHA Napaywyng Tng Toyota kal T OXETIKA Taon Tou Lean Manufacturing N «Aim¢ Napaywync» (AN eQenc) o pia
npoonadeia va anokwdIKOMOINGOUV Kal va JETAPEPOUV TIG IDEEC, TIG OTPATNYIKEC Kal TIG HEBGDOUC TNG O NePIBAAOVTA UNNPEDIWV. 2NKEPA, OXEDOV EiKOTI
Xpovia YETA TNV €10aywyr Tou 0pou Lean Service 1 «Aiti¢ Ynnpeoiac» (AY e@egnc) ano Toug Bowen kal Youngdahl (1998), eEakoAouBoUv va unapxouv
EPWTNHATA OXETIKA WE TO €UPOC KAl TOUC TPOMOUC EPAPHOYNC TOU. Z€ auTn Tn dIaTpIPr) PIXVOUUE PpwG O NTUXEC TNG AKOAOUBNG EPEUVNTIKNG EPWTNONG: OF
noio Babuo pnopouv va uloBeTnBouv Kal va npooapuooToUVv o€ NepIBAANOVTA NAPOXNG UNNPECIWV OPICHEVEC ONUAVTIKEC Evvoleg TNG Al.

The fierce competition among service providers and the on-going growth in demand for services, due to demographic changes and advancements in
technology, makes the need for improving the productivity in services more relevant than ever before. Traditionally, service companies have been looking
at their manufacturing counterparts for sources of inspiration to improve operations. As such, the undisputed success of the Toyota Motor Company has
led academic researchers and business practitioners to study the Toyota Production System and the associated movement of Lean Manufacturing in an
effort to decode it and transfer its concepts, strategies and methods to different environments. Today, almost twenty years after the introduction of the
term Lean Service by Bowen and Youngdahl (1998), there are still questions regarding its applicability. In this dissertation we shed light in aspects of the
following research question: to what extent some important LM concepts can be adopted and adapted in service environments? To do so, we first examine
the differences between manufacturing and services and the underlying challenges. Subsequently, we review the historical evolution of lean manufacturing
its key components, impact and the aspects that have made this approach revolutionary. Finally, we critically review three distinct streams of lean in
services. In particular, we review a) the relevance, from the conceptual standpoint, of the lean concepts in services (applicability), b) the lean practices
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that have been implemented in various service sectors and functions (transferability), and c) the conditions to continuously improve lean practices in
service organizations (sustainability). Utilizing the above analysis, we identify ten gaps that are deemed pivotal for generalizing lean in services and focus
on four of them. In particular, we clarify the essence and limitations of lean in services, we provide a universal framework for classifying services, and
examine the applicability of two of the most well-known lean concepts (quality at the source and cellular work structure) in a highly complex service
environment. Overall, our findings indicate that these two concepts are relevant for services under certain conditions. In particular, we have developed
simulation models in financial services and used them to test these concepts under various conditions. The insights gained from the current research are
relevant to other information and people-intensive service environments, in which the main objects of transformation are information, customers and
employees. The results suggest that by addressing quality issues at source and by using a cellular arrangement in a service setting may have significant
positive effects on system performance, if some conditions apply. The results also show that service managers in addition to the challenges faced in
manufacturing (e.g. trade-offs between different layouts), they have to address unique challenges driven primarily by customers participating in service
production and the propensity of knowledge-intensive employees to prefer professional autonomy. From the universal transferability standpoint, we
conclude that while it makes sense for service organization to adopt essential principles and elements of lean, they will have to ultimately adapt and evolve
them in practices and new models better suited to their unique environment and challenges. To do so and continuously improve, it is essential for service
organizations to develop the dynamic capabilities of identifying the real causes of problems, sensing signals of weak performance and responding rapidly to
changes in the environment.
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ABSTRACT

EANVIKA

H enoxni nou diavUoupe @Epvel aTo Npooknvio TNV Texvntn NonuooUvn, kadoTi diagopol KAAd0I EVOWHATWVOUV EVTUNWOIAKEG EPAPHOYEC TNG. MOAAEC
avapopEg yivovtal otnv 4n Biounxavikn EnavacTaon, n onoia &xel nAéov Tnv TexvnTr NonuooUvn w¢ kUplo nuAwva Tne. ‘Hon anod Tn dekasTia Tou 1950
avanTUooovTav Vorpova oucaThaTa Afyng anogaonc, Ta onoia ouvnOwc gixav unooTnpikTikd poAo yia £vav AnfnTn anogaonc. MpoBAnuara ota onoia
énpene va Bpebei pia BEATIOTN oTpatnyikn, Ta enovopalopeva npoBAnuaTa BeATioTonoinong, pgavifovral o didgopa nedia Onwe N XpnUaTooIKOVOUIKN
Mnxavikn (Financial Engineering), n Mnxavikn Tng Aloiknong (Management Engineering) kai n Enixeipnoiakn ‘Epeuva (Operational Research). MoAAG gk Twv
npoBANUATWV Nou kaAeital va AUoel évag Mnxavikog aviikouv ota npoBAnuaTa BeATioTonoinong. Kar kabwe Ta npoBAnRuaTa nou avTipeTwnidel n Biounyavia
yivovTal oAoéva kai nio dUokoAa, au&aveTal n xpnoioTNTa Twv Nonuovwy YNoAoyioTIKwV MeBodwv Kal N EVOWPATWOT| TOUC OTOUG OXETIKOUG KAAdOUG TNG
Biounxaviac. To aoua Twv Nonudvwv YnoAloyioTikwv MeBOdwv €ival eupu Kal ekTeiveTal anod Ti¢ JeBddoug Mnxavikng Maenonc (Machine Learning) pexpl
kal TiG Norjpoveg MeBodouc nou eivar Eunveuopéveg and Tn duon (Nature-inspired Intelligent Methods). O1 TeAeuTaiec, napoAo nou dpxioav va
avantUgoovTal ano Ta péoa Tng OekasTiag Tou ‘80, anoTéAeoav EexwpioTn katnyopia Nonudvwv YnoAoyioTikwv MeBodwv oTn BiBAIoypagia aTic apxEG Tou
2000. Adyw TNnC 1kavoTnNTAac Toug va emAUouv OuokoAa npoBAnuaTa BeATioTonoinong noAAwv diaoTacewv, ol Noruoveg YnoloyioTikéc MeBodol
Eunveuopévec anod Tov duoikd Kdopo €xouv npooeAkUoel To evOIAPEPOV TWV €peUvVNTWV dIEBvC NN and Tnv nponyouusvn OekaeTia. ZTnv napouca
O1aTPIBr GUAEXBNKav kal PeAeTNONkav OAeG ol Norjuoveg YnoAoyioTikeG MéBodol nou ival Eynveuopéveg ano Tov ®uoikd KOOUO e OKoMoO va evTonioTouv
Ta XApakTNPIOTIKA Mou WnopoUv va BeATiwoouv Tnv anddoor Touc. EnminpdBeta, n WEAETN €0Tiaoe kal oTa NPoBARUATa (XWPOUG €PApHOYRG) Mou
epappolovTal ol napandvw peBodol. And auTr TNV ekTevh) HEAETN TNG BIBAIoypagiac npoékuywav KAMoIeG NapaTnproEIC, O OMoiEC anoTunwenkav ot &va
nAaioio epyaaiac (framework), To ornoio Ynopei va akoAoubrnoel o evOIaPEPOUEVOC EPEUVNTNG, WOTE va avanTu&el n va PBeATIKOOEl KAnola unapyouod
Noruova YnoAoyioTikry MéBodog Eunveuopgvn and Tov duoikd Koopo. EnnAéov, og ouppwvia Pe To NPOTEIVOPEVO MAQICIO €pyaciac kal Ye Baon Ta
npoava@epBEVTa XapakTnPIoTIKA, avanTUuXOnke Yia vEd VONPWV UMOAOYIOTIKN HEBODOC EUNVEUCHEVN and TOUG VOHOUG TNG unoBaAdooiac akouaTIKNG, N
oroia anodelkvUETAl ANOTEAEOUATIKR OTNV £niAucn dIa@OpwV MPAKTIKOV £PAPUOY®V anod To Xwpo TnG Mnxavikng Twv Anopdaoswv (BeATioTonoinon
XapToguAakiou, BEATIOTN EEIcopponnan Nopwv oTn Aloiknon ‘Epywv, Oikovopikr) Katavour] ®opTiou, BeATioTonoinon Mpappwv Mapaywync). MalioTa, Ta
anoTeAEOPATa TNG NPOTEIVOUEVNC MEBODOU OUYKpIvOvTaAl PE auTa GANwV KAACIKWV HEBOdWV TnG BiBAIoypagiac rj YebBodwv Nou avrkouv £Ei0oU OTNnV
Karnyopia Twv YnoAoyioTikwv MeBodwv nou eivalr Epnveuopeveg and Tov duoikd Koopo, TIC onoieg kal Eenepvasl oe anddoon. Kata tn didpkeia Tng
épeuvac, spappolovTac Tnv npoTeivouevn pEBOSO O MPOBANUATA TWV XWPWV EQAPUOYNG MOU ava@EPOVTal Napanavw, BEATIOONKAV PNXAviouoi Tng
pEBOdOU, evw avanTuxdnkav unxaviopoi nou Bondnoav oTnv avTIMET®MION JIAPopwV NPOBANUATWY nou avTINeET®I{ouv o NOMUOVEG YMNOAOYIOTIKEG
MeBodol nou eival Eunveuopévec and Tov duoikd Koopo. MAAioTa, ol pnxaviopoi nou avantuxbnkav anoteAoUv kal HEPOC TNG CUVEIOPOPAC TNE napouoag
olaTpIBrig, KaBw¢ pnopolv va uloBeTnBoUv Kal and AAec pebodouc YnoloyioTiknc Nonuoouvng. TEAOCG, O OPIOUEVEC MEPINTWOEIC avanTuxOnkav Kai
UBPIOIKG OXNMATA MOU MEPIEXOUV TNV UMOAOYIOTIKN WEBODO Mou MpoTeiveTal oTnv napouca diaTpifr) Pe okono Tnv BeATiowaon Tng anodoonc Tne. AEEEIC
KAeid1a: Norjpoveg AAyopiBuol Eynveuopgvol ano tn ®uon, Nonyoouvn Eynveuopévn and tn ®Uon, BeATioTonoinon

The current era brings Artificial Intelligence to the forefront, as various industries incorporate impressive applications. Many references are made to the 4th
Industrial Revolution, which now has Atrtificial Intelligence (AI) as its main pillar. As early as the 1950s, intelligent decision-making systems were being
developed, which usually played a supporting role for a decision-maker. Problems in which an optimal strategy had to be found, the so-called optimization
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problems, arise in a variety of areas such as Financial Engineering, Management Engineering and Operational Research. Many of the problems that an
engineer has to solve are optimization problems. While the problems that the industry faces become more and more difficult, the usefulness of Intelligent
Computing and its integration into the relevant industry sectors is increasing. The range of Computational Intelligence oriented methods is wide, ranging
from Machine Learning to Nature-inspired Intelligent (NII) Methods. Although NII methods initially appeared back in the mid-80s, they constituted a
separate category of Computational Intelligent (CI) only in the early 2000's. Due to their ability to solve difficult multi-dimensional optimization problems,
Computational Intelligence oriented methods have attracted the interest of researchers over the past decade. In this thesis, all Computational Intelligence
oriented methods inspired by nature have been collected and studied in order to identify the features that can improve their performance. Moreover, this
study focuses also on the application areas that these methods are used. As a result from this comprehensive literature review, some conclusions have
been drawn. These conclusions constitute a framework that can be carried out for the development or improvement of Nature-inspired Intelligent Method.
In addition, based on this framework and the aforementioned features, a new Nature-Inspired Intelligent approach inspired by the laws of underwater
acoustics, has been developed. This approach has been proved to be effective in various application domains (Portfolio Optimization, Resource Leveling in
Project Management, Economic Load Dispatch, Production Lines Optimization). What is more, compared with other state-of-the-art methods of literature
and other Nature-Inspired Algorithms, the proposed approach obtains a superior performance. Throughout the conducted research, the main mechanisms
of the proposed algorithm have been improved, based on the experimentation in the aforementioned application areas. Furthermore, some novel
mechanisms (in respect of autotuning and balancing exploration and exploitation) have been implemented in the proposed approach. These mechanisms
are part of the contribution of this thesis, since they can be implemented also in several Computational Intelligence oriented methods, in order to
overcome problems that these methods usually face off. Furthermore, in some cases, hybrid intelligent schemes have been developed containing the
proposed approach, in order to obtain improved performance. Keywords: Nature Inspired Intelligent Algorithms, Nature Inspired Intelligence, Optimization
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AuTr n dlaTpIBry Siepeuva TNV avanTuén aAyopiBuwv Kal apXITEKTOVIKWV Babiac paénong nou pnopoUv va XpnoigonoinBouv oTnv ene€epyaacia QuUOIKNG
vyAwooac. MNa To Adyo auTtd, a&lonoloUpe €va NpwTOTUNO NAdicIo BeEATIOTONOINONG UNO NEPIOPIOKOUC NOU EVOWUATWVEI a priori yvwoelg oTn diadikaagia Tng
eknaideuonc. To nAdiolo autd €mIBIWKEI va MEYIOTOMOINCEl OTAdIAKA MIA QVTIKEIYEVIKA) OUVAPTNON Kal TAauToXpova Va IKAvoroinoel £va oUVOAO
npoUnoB&ocwv kata Tn didpkela TnG eknaideuons. O1 NpoUnoBEoEIC auTEC €ival ol €EAC: a) N ouvapTnon KOOTOUC NPENEI va PEIMVETAl O KABE enoxn kai B)
n avalfitnon Tou BEATIOTOU diavUopaToc NpooapoynG Bapwv Ba npenel va neplopileTal O Yid UNEPOPAipa YVWOTNG AKTivac, £TCI WOTE va Pnv au&avovral
anepIopIoTa Ol TIHEC TWV Bapwv. H avTIKEIMEVIKT guvapTNaoN €ival Jia nogoTnTa Nou KwdIKOMNOIEl TIC NPOGOETEC YVWOEIC NOU NPENE va EVOWUATwOoUv oTov
MNXaviopo pdénonc. Meow Tng eniAuong autou Tou npoBANUAToc BeATIOTONOINONG UNO NEPIOPIOPOUC EAYETAI €va YeVIKO MAQIOIO BEATIOTONOINONC,TO OMnoio
XPNOIKONOIEITAl WG YEVIKI BAON Kal €NEKTEIVETAI NMPOKEIHEVOU va dIapopPwOoUV anoTEAECUATIKOI aAyOpIBUOI MOU EVOWHATWVOUV a-priori YWVWOEIC 0Tn
dladikacia eknaideuonc. EEetalovral SU0 BAoIKEC KATNYOPIEG EMNPOCOETNG yvwonc. H npwTn nepINAUBAVEI EYYEVEIC YWMOEIC NMOU NPOEPXOVTAI AMNO OAEC TIG
OUVONKEG Nou agopolv 0Ta XapakTNPIoTIKA TNG UNEPENIPAVEIAC TNG GUVAPTNONG KOGTOUG. H delTepn KaTnyopia anoTeAEiTal anod TIGC GUVONKEG EKEIVEG NoU
KwdlkornoloUV Tnv €EWTEPIKN yvwon n onoia NPoEPXETal ano Tn @uUon Tou MNPOBANUATOC MPOG €niAucn. ZTNV MEPINTWON TNG EYYEVOUC YVWONG,
avantuoooupe évav alyopiBuo yia Tnv eknaideuon Babinv VEUPwVIKWY JIKTUWV, O ornoiog ovopdleTalr Hessian Free algorithm with Curvature Scaled
Adaptive Momentum (HF-CSAM), kai AauBavel unown TIC EYYEVEIC YVWOEIC NOU NPOEPXOVTaAl ano Tn OeUTEPN NApAywyo TnNG ouvapTnong koaToug (Eaoiavo
nivaka). To kivnTpo niow anod tn diauopPwaon Tou aAyopibuou eival 6T oTnv Npda&n, n eknaideucn VeEUpwVIKWV JIKTUWV NEPIAAUBAVEI TNV EAAXIOTONOINGN
HN KUPTWV OUVAPTNOEWV, €MNOPEVWC o PEBodol nou Bacilovral oTnv Np®TN NApAywyo HNopoUv va odnyrnoouv HOVO OE KAmnolo Tomikd eAdyioTo.
EninpdoBeta, €va dMo ZiTnua nou npokUNTel €ival n akpaia KaunuAoTnTa Tng ouvapTnong kOaToug. MapdAo nou n xprnon HeBOdwv NpwTNG TAENG, Onwg
yla napddeiyya n oroxaoTikn pEBodog kaBodou kAiong (stochastic gradient descent - SGD), €ival n nio dnUOMIANG NPOCEYYION Yid TNV €KNaideuon
VEUPWVIK®V OIKTUWYV, AUTEC Ol HEBOBOI ayvoouv eVTEAMC TNV KAUNUAOTNTA TNG AVTIKEIYEVIKNG ouvApTNONG. 2 avTiBeon Ye TIC HeEBODOUC NpwTnG TAENG, Ol
MEBODOI BeUTEPNG TAENG €ival NOAU KAAEC OTNV AVTIMET®MION TNG KAUNUAOTNTAG. ENOPEVWC evowuaT®@vovTag TIC NANPOQOpIe Nou AauBAavoups ano Tov
Ecolavo nivaka oTov kavova Tng adnong 8a kataAngoupe o kaAUTepa anoteAéopata. To kUPIO PEIOVEKTNHA TwV PeBOdwY deUTEPNG TAENG ival OTI dev
€ival NPAKTIKEC yId TNV €KNAIOEUON VEUPWVIKWV JIKTUWV HEYAANG KAIMakag AOYyw TngG umoAoyIoTIKNG NMOAUNAOKOTNTAC TOU unoAoyiopou Tou Eoaiavou
nivaka. O aAyopiBuog HF-CSAM, napd To OTI €ival aAyopiBpog deUTepnG TAENG, anaiTei eEAAXIOTOUC eMINAEOV UNOAOYIOUOUC O oUYKPION HE €va KAAOIKO
akyopiBpo SGD pe opun (momentum). O UNOAOYIOHOG TWV NAPAYWYWV EMITUYXAVETAI JEOW TEXVIKWV Hessian Free (HF) optimization kai Tou TeheoTr| R.
Mou ENITPENOUV TOV an’eudeiag UNoAoyIoPO TOU YIVOREVOU evOG dlavUOUaTOC KE TOV Nivaka dsUTEPWV NAPAYWYWY YId TNV EKTIUNGN Tou €NOUEVOU BRAMATOC
NpoG TNV €AaxioTonoinon TnG ouvapTnong kooTouc. O kavovag TNG evnUEPWOoNC Twv Bapwv Tou aAyopibuou HF-CSAM eival napopolog e auTtov Tou SGD
ME opur), aAAa pe dUo KUpIEG BIaPOPEG MouU MmpokUnTouv and Tn diIaTunwon Tou NPoBARUATOC TNG €KPABNONG w¢ npoPAnua BeATioTonoinong unod
neplopiopoUc: (a) o 6poG TNG OPUNC KAIMAKWVETAI IE TNV NAnpogopia KapnuAoTnTag (Me Tn pop@r Tou Eaaiavol nivaka). (B) ol GUVTEAEOTEG yia To pubuod
ekpadnong (learning rate) kai o 6po¢ TNG KAIPAKWTAS opuNG (scaled momentum) kaBopilovTal NpooapuooTIkd. H anoTeAeopaTikdTNTa TOU aAyopibuou HF-
CSAM anodeikvUeTal HECW TNG UAOMOINONG TOU Of OIAPOPETIKEG APXITEKTOVIKEG VEUPWVIKWV JIKTUWV yia npoBAfuaTa enegepyaciac QpuaoIKnG yAwooag Kal



UMOAOYIOTIKNG 0pacnc Onou a&iohoyeiTal £vavTl TwV M0 OUXVA €PAPHOCHEVWY aAYOpIBUWY €KNAIOEUONG VEUPWVIKWY JIKTUWV. TNV NEPINTWON TNG
KwdIKonoinong eEwTEPIKAC NANPopopiac n onoia NPogpxeTal ano Tn euaon Tou nNpoBAnuaToc, diepeuvoUpe Hia NOIKINIa EEWTEPIKWV MNYWV yvwong avaioya
ME To npOPANua nou £xoupe npog eniluon.Apxika eEetaloupe pebBodoloyieg og OUOTAMATA OUCTACEWY, KABWC NPOKUNTOUV apkeTd npoBAfuaTa Adyw Tng
ENEIYPNG enapkouc nAnpogopiac oTov nivakac aglohoynoswv. Enopévig onoiadnnoTe €MINAEOV yvon €KTOC and auTH Mou NAPEXETAl anod Tov nivaka
BaBuoAoyiac pnopei va BeATiwosl onuavTika Tnv noioTNTa TWV NPOTACEwWY. EpeuvavTal TEXVIKEC ouvepyaTikoUu (IATpapiopaTog (collaborative filtering) ol
OMoIEC KAVOUV aUTONATEC NPOBAEWEIG OXETIKA HE TA EVOIAMPEPOVTA TWV XPNOTWY, XPNOINONOIWVTAC NANPOMOPIEC Nou SUAEYovTal and XproTeC Ue napouola
OUUNEPIPOPA WOTE va NPOTEIVOUV VEa aTolxeia. Adyw Tou OTI 0 nivakac BabpoAoyiwv ival eEalpeTikd apaldg, To Bria UNoAoyIoPoU TNG OMoIOTNTAG METAEU
TWV XPNOTWV OUXVA anoTuyxavel. a To AOyo auTo npoTeiveTal Jia YEBodOG yia Tn dnuIoupyia CUCTACEWY OE TETOIEC NPOBANUATIKEG NEPINTWOEIC N onoia

povTehonolel ToO oUOTNUA OUOTACEWV WC €va OTABUIOPEVO YpAgo Kal avTigeTwnilel To npofAnua auto enekTeivovtac kal diaoyidovrac 1o ypdgo
OMOIOTNTAG/KOIVWVIKNG JIKTUWONG TWV XPNOTWV. H NpoTeivopevn HEBOdOC dnuIoUpyYEi VEEC NPOPBAEWEIC CUVOECUWY PETAEU XpnoTwV nMou dev ival aueoa
OUVOEDEWEVOI, EKLUETAAMEUOUEVN TIG EPPECEG DIadPOUEC NMOU NEPVOUV and TOUC KOIVOUC YEITOVEG TOUG, YEYOVOC MOU EMITPENEI TN dnuioupyia NPoTACEWV
akOUn Kal o NPOBANUATIKEC MEPINTWOEIC. EminAgov, xpnoidonolsital pia pgeBodoc diavuouaTiknG avanapaoraong ypagou (graph embedding method)
TeAeuTaiag Texvoloyiac, n onoia Aéyetal node2vec, yia Tn dIAVUCUATIKI avanapacTacn TwWV XPNOTWV KAl TNV KATAOKEUN £vOC VEOU ypa@ou opoloThTwy. Ol
pEBODOI auToi aglohoyouvTal oTo diKTUO KOIVWVIKAG a&loAdynang Epinions dénou anodeikvUeTal 0TI N NPOTEIVOpEVN HEB0SOG BIAXIONG TOU ypAgou Napayel
OUYKpioIya anoTtehéopaTta Pe To node2vec aAd Pe onuavTika XapnAOGTEPO UMOAOYIOTIKO KOOTOCG Kal APECA OUYKPIoIUN KAAuwn. Mapatnpwvrac Tig
aduvapiec Twv peBOdwWV ouvepyaTikoU @IATpapiopaTog, OIANIOTWVOUHE OTI Ol TEXVIKEC napayovtonoinong nivakwv (matrix factorization) eivar nio
anoTeAEONATIKEG OTA OUCTNMATA OUOTACEWV. Enopévwg, digpeuvaTal To NpoBANUA NapayovTonoinong Tou nivaka BabpoAoyiwv we éva VEUPWVIKO OiKTuo,
OMou ol XpNOTEC Kal Ta avTikeipeva ekppalovral wg diavuopaTta (embeddings) Ta onoia sknaidelovral w¢ PEPOC Tou OIKTUOU. MEow auTou Tou
(POpHAAIopoU, anokaAunTovTal evOIAPEPOUOES IDIOTNTEC TNG ouvdapTnong evepyonoinong Scaled Exponential Linear Unit (SELU), n onoia £xel anodeixsi 6T
puBuilel auTduaTa TIG NapauETpouc Tou JIKTUOU Kal KabioTd Tn paonon elpwoTtn AOyw Twv auTokavovikonoinuévwy (self-normalizing) 18lotATwv TnG. Mio
OuYykekpiyéva, n SELU napouciadel ocuoTnuaTikn anodoon ave€aptnta and Tnv €miAoyr] Tou aAyopibuou BeATIOTOMOINONG KAl TWV AVTIOTOIXWV
UnNEPNAPAUETPWV Tou. AUTO anodelkvUeTal Eekabapa and évav aplOud NEIPAUATIK®V ArnoTEAEOUATWY NMou nepIAauBavouv €vav apiBpd dlapopeETIKWV
OUVAPTNOEWY EVEPYONOINONG Kal aAyopIBu®V BEATIOTONOINONC YIa TNV gknaidsuon dIA(opwV apXITEKTOVIKOV VEUPWVIKWV OIKTUWV GE TUMOMOINUEVA GUVOAd
OedOPEVWV YIQ OUCTNMATA OUCTACEWY. AKOMA KAAUTEPA aAnoTeEAEOPATA PNopoUv va eniTeuxBoUv av avTANooupe NANPOPOpPIEG and Ta KOIVWVIKA dikTua
a&ioAOynNoNng, Kai nio CUYKEKPIYEVA ano TIC KOIVWVIKEG OUVOETEIG HETAEU TwV XPNOTWV. TO YEVIKEUPEVO NAQIoIo BEATIOTONOINONG UNO NEPIOPIGUOUG NOU E£XEI

npoTabei pag emITPENEl va a&lonoiNooupde TNV NANPOQPOPIa auTr HECW €vOC AAYOpIOUOU NapayovTonoinong nivakwy yid ouoTnuaTa unodeifewv. AuTtog o
akyopiBuog ovopdadeTal SocialFALCON kai AauBavel unown TIC NANPOQOPIEC MOU NAPEXOVTAl Ano TO KOIVWVIKO OIKTUO TwV XPNOTWV OE GUVOUACOHO HE TN
OUMNEPIPOPA afloAoynong Touc. H Baoikr 13€a niow and Tnv diauoppwaon Tou SocialFALCON €ival n evowudTwon Twv NPOGOETWV YVWOEWV MNou
anokTndnkav and To KoIvwvikO OIKTUO OTov kavova ekPadnong Tou Mivaka napayovronoinonc. Enopévwe, o kabe enoxr BEAOUME va PEYIOTOMOINOOUME
TNV €uBbuypdappion Tou dlIavUOPATOC EVNHEPWONG TOU XPNOTN HE TOV OTABUIOUEVO HECO OPO TWV JIAVUCHATWV EVNHEPWONC TWV AUECWV YEITOVWV TOU
(6nwg opilovTal anod To KoIVWVIKO JIKTUO) oTnNV auéows nponyoUUevn enoxr. Enmruyxavovrag Tn PéyioTtn duvarr €ubuypdypion PeTall Twv S1adoxXIKwV
OlIaVUOUATWV EVNUEPWOEWY TOU KABE XPrioTN HE EKEIVA TWV APECWV YEITOVWV Tou, aAAalouv kal Ta diaviopata TwV EUUECHV YEITOVWV TOU OTO KOIVWVIKO
OIKTUO Kal WG €k ToUTOU N €nIppor] ToU KoIvwvikoU OIkTUou dlaxéeTal kata Tn Oldpkeld TnG eknaideuonc. To SocialFALCON ulonoigital os diagopa
neipapaTta ge OnuUo@IAn oUvoAa dedopEVWY yIa CUCTAUATA OUCTACEWY Kal a&loloyeital oe oUykpion We AMeg peBODOUG o1 onoieg eAaxioTonoioly Tnv



ABSTRACT

ouvapTnon KOCTOUC XPnoiKonolwvTac HeBOdouc kaBodou KAIONG XwpiC NePIOPIGUOUG. S OUYKPION WE AUTEG TIC PEBODOUC O MPOTEIVOUEVOG aAyOpIBUOC
BeATiwvel TNV anodoaon doov agopd TNV TaxuTnTa oUYKAIONG Kal TNV akpiBeia Twv NPoTACEWY, €IBIKOTEPA O XPNOTEC Nou €xouv Babuoloynoel eAaxioTa
avTIKEIMEVA. AUTH N NPOCEyYION TPOMOMNOIEITAl KAaTAANAG WOTE va €(papPocTEl OTOV TOPEA TNG enegepyaaiag PuaIknG YAwaoac. ‘Onwg £xel anodeixdei, ol
MEBODOI dIaVUOUATIKWV avanapacTACEWV KATNYopIKwV WETABANT®V €ival MOAU 1I0XUPEC kal €xouv agloonueiwTn anddoon os npoBAnuaTa ensepyaaiac
(PUOIKNG YAwooac. Ma 1o AOyo auTd NPOTEIVETAI £vag ANOTEAECUATIKOC aAyopiBuog, nou ovopdaletar LexiconFALCON, o onoio¢ napdyel diQVUCUATIKEG
avanapaoTdoelg AéEewv (word embeddings) nou evioxUovtal and TIC onuacioAoyikég nAnpogopieg. O alyopiBuog LexiconFALCON uloBeTei To nAaicio
BeATioTONOINONG UNO NEPIOPIGHOUG Nou €xel NpoTabei yia va a&lonoinosl Tnv NAnpogopia anod diaB&aiyec ovToAoyieg/Ae€ika nou NePIANAUBAVOUV GUOXETIOEIC
METAEL Aé€ewv og pop@r) Ypamou. AuTOG 0 aAyopIBuog eunveeTal and Tov noAl yvwaTto alyopiBuo GloVe dnou ol avanapaoTaoelg AéEswv YabaivovTal anod
TNV NapayovTonoinon Tou nivaka ouv-gugavicewv (co-occurrence matrix) Twv Aé€gwv nou kataokeudletal and peyaAia keipeva. To Lexicon-FALCON
UI0B<TEl pIa eEnavaAnnTiKr NPOCEYYION £TOI WOTE VA EYIOTONOIEI O KABE XPOVIKr OTIYHN TNV €UBUypdupion Tou diavUopaTog eVNUEPWONG TNG KABE AEENC
ME TOV OTABUIONEVO PECO OPO TWV JIAVUGUATWV EVNMEPWONG TWV CUVOVUHWV AéEEwv TNG (Onw¢ opilovtal and €va onuacioAoylko AEEIKO) OTO AUEOWC
NponNyoudevo Xpoviko Brua. Autn n pEBodog oxeTileTal oTeva Pe Tov aiyopiBuo SocialFALCON nou nepiypapnke nponyoupevme, woToago, NEpA anod Tnv
a&ionoinon Tou LexiconFALCON o€ éva véo Nedio epAPUOYNG EKTOC TWV CUCTNHATWVUNOJEIEEWY, N HeBodoAoyia auTr TPOMOMOIEITAl YId VA EVOWUATWVEI
OTOXAOTIKEC EVNUEPWOEIG KAl ENOPEVG UNOPEI va £PApUOCTEl eUkoAa o€ npofAnuaTa enegepyaoiac PUAOIKNG yAwooag Peyaing kAipakag. O dlavuoUaTIKEC
avanapaoTdosi¢ Ae€swv nou napayel o aAyopiBuog LexiconFALCON a&ioloyeital os diapopeTikd npoBARUATa ene€epyaciac (pUOIKNAG YAWOOAC, OMnou
anodelkvUeTal OTI N OUYKEKPIYEVN WEBODOG UMEPTEPEl EvavTi AWV OXETIKWV aAyopiBuwv. TEAOG, npoTeiveTal évac alyopiBuog BeATioTonoinong uno
nepiopiogoUG nou xpnaolgonoleital oto povtélo Transformer yia NpoBARUATA PNXAVIKNG WETAPPAONC Kal HOVTEAOMOINONG YAWOOAG KAl EVOWUATWVEl TOV
YEVIKEUPEVO aAyopiBuo Hebbian oTov kavova evnuépwong Twv Bapwv. Mpdopateg YEAETEG £xouv Jeifel OTI opIoUEVES KePaAEG (heads) Tou OTPWUATOG
npoooxnc noAaniwv kepalwv (multi-head attention layer) Tncg apxitekTovikng Tou Transformer pnopouv va agaipebolv xwpic va BAdawouv Tnv
ANOTEAEOUATIKOTNTA TOU HOVTEAOU. AUTO OQeiAeTal OTO YeEyovog OTI OIQPOPETIKEC KEPAAEG CUAAAUBAvVOUV NApOUOIEG NAnpogopiec. Q¢ €k ToUTOU
npoTeiveral évag aAyopiBPoc nou eknaidelsl CUYKEKPIYEVA OTPWHNATA TNG APXITEKTOVIKNG Tou Transformer Ta onoia eniBaAl\ouv Tn diagoponoinan YeTa&u
OlaPOPETIKWV KEPAAWV 0TO oTpwla multi-head attention. H diagpoponoinon Twv KePaiwv ENITUYXAVETAI HECW EVOC HOVOOTPWHATIKOU VEUPWVIKOU JIKTUOU
NPOoW-TPOPOodOTNONG TO OMoio EI0AYETAl OTNV APXITEKTOVIKI Tou Transformer kal eknaldeUeTal JE TOV NMPOTEIVOUEVO AAYOPIBUO VW TO UMOAOINO HOVTEAO
eknaideveTal e Tov alyopiBuo Adam. O aAyopiBuoc UIoBeTel TNV MPooEyyion BeATIOTOMNOINONG UNO MEPIOPIOKOUC nMou £xel Non npotabel woTe va
EVOWUATOOEl TOV YEVIKEUYEVO aAyopiBuo Hebbian oTov kavova ekuadnong kal XpnoidonolsiTal o TPEIG dIapOoPETIKEG NAPAANAYEG TNG APXITEKTOVIKAC ToU
Baoikou povtédou Transformer. EKTOG anod Tn diagoponoinon Twv KEPaiwyv, n npoTeivouevn yebodoloyia Ynopei va xpnaoigonoindei yia TNV apaipeon Twv
KEQPAAWV Nou GUANaUBAvouv nepITTEC NAnpo@opiec. Ta NEIPANATA NAvVw O NPOBANKATA UNXAVIKAC METAPPAoNG deixvouv OTI auTr] N NPOCEyyIon Wnopei va
BeATiwoel TNV anodoon Tou BacikoU povTélou Transformer.

This dissertation explores the development of deep neural networks training algorithms and architectures which can be utilized in real world Natural
Language Processing (NLP) tasks. To this end, we develop a novel constrained optimization framework that incorporates a-priori knowledge in the training
process. Two different types of knowledge are explored: i) intrinsic knowledge about the characteristics of the network’s loss function landscape, and ii)
external knowledge originating from the nature of the learning task. In the case of intrinsic knowledge we develop a generic algorithm for training deep
neural networks utilizing information from the second derivatives of the loss function (Hessian matrix). However the algorithm is Hessian free in the sense
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that it only requires the computation of a Hessian-vector product which can be computed exactly and very efficiently within any modern computational
graph framework. We demonstrate the efficiency of the proposed algorithm in a variety of both NLP and computer vision tasks. In the latter case we
explore a variety of external knowledge sources depending on the learning task at hand. We first explore methodologies in a recommender systems setting
because in most cases the ratings matrix is extremely sparse and thus the step of calculating similarities between users often fails. Thus any additional
knowledge apart from that provided by the ratings matrix can greatly enhance the quality of the recommendations. Initially we propose a method for
generating recommendations in such problematic cases by expanding and traversing the users’ similarity graph so as to make new link predictions between
users that are not directly connected. We evaluate our proposal on a social rating network, and show that the infusion of this new information in the
similarity graph is comparable to state of the art graph embedding techniques but with lower computational cost and directly comparable coverage.

We also investigate the matrix factorization problem as a neural network, where the users and items are expressed as trainable embeddings. Within this
formulation, the Scaled Exponential Linear Unit (SELU) exhibits performance invariance properties regarding the selection of the optimization algorithm and
its corresponding hyperparameters. This is demonstrated in a number of experiments which involve various activation functions and optimization
algorithms for training different neural network architectures on standard recommender systems benchmark datasets. Better results can be achieved in a
social ratings network setting where additional knowledge is available from the social connections between users in addition to their rating behavior. This
allows us to propose, within the constrained optimization framework, an efficient matrix factorization algorithm for recommender systems which improves
on previously proposed related approaches in terms of convergence speed, recommendation accuracy and performance on cold start users. We then
modify this approach to tackle NLP tasks by leveraging external knowledge about word similarities provided by semantic lexicons. We propose a powerful
matrix factorization algorithm that extends GloVe and produces word embeddings enhanced by the semantic information. The proposed algorithm
outperforms other related approaches that utilize semantic information either during training or as a post-processing step. Finally the efficiency of our
constrained optimization approach for developing deepneural networks training algorithms and architectures for NLP tasks is demonstrated by the
incorporation of the generalized Hebbian algorithm as external knowledge within theframework. This allows us to enhance the Transformer architecture
with layers that enforce the diversification between different heads in the multi-head attention layer. Experiments on machine translation show that this
approach can improve the performance of the baseline Transformer model.
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